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1. EHOBE

4 - e T Rl R4 0 77 U BB D U A A BRI IEYLE O
BT =7 b

3P PRAEE SR BIERE - B 7= 7 b (BN

FTEEE % W ke - 40 B

AT BA RS —F — A

(R/D) : ST BILRRERE - BT RFEESRR - B, @HEE

W 70 81| 2013426 A 1 A~ B, REE. KESZES. Yo ©7 RFEBFERBE, T HER

fi] 2018 45 /1 31 H EEEMETEET, P e T BAEY R
H A B RE - AL ifEE R N BRI @R YE U Y —TF &
& —
o BRI )« B AREREWF IR (Japan Agency for
Medical Research and Development : AMED)

1—1 BHADEREBE

PoeTrdefE (LT, e 7 ) &5T) TIEfa DU A b AR RYWE O B ICE R L.
WAL E S, BORNREBEREE LTHEESIATVDICH b5 T, BIRFATIIY A
Jb ZME NERIL @R YYE ISR T 2 HE - PR ERITIZ L A B SN TORWIRILTH H Z &1
A H—=_A T AEFROMAZ W ERGIMESS TH Y | FEFIEDE NI~ D HE Z BRI
M9 5 72 0ITid, MEZKEHIOMNL & & BITHITARD 8RS T LAk E B\ 50T 5
WZEDFEREHARD LI TWD, £o, 77U BITIERM, b LALRFED 7 A VADBFIEL
TWDATREMEDN D D 728D BEEID U A /b AV GUIE D FE 216 H 2 IEFEIZ R 32 Z L ITn A,
BT AN ADBRERY — A T X LHFFEIRE L TORMER Y 27 OFliZ4T 5> WF5E s .
YET T Tl JELE O « FREUEYYEIZ X% Preparedness (fi ) OBLEND KX 7R
==Xk oTN5D,

COXIRRUT, V7B OALE R L0 T(BREIN) 77 U itk id 2011
AP NERILI@BIEGE OB /E 7 0 = 7 b BNEFE S, JICA & B FHEATIR R (Japan
Science and Technology Agency : JST) (CCHIRE N7z, BfE, A7 v =7 MIHEKBIEERE
Kb E B R H AT /7 (Science and Technology Research Partnership for Sustainable Development :
SATREPS) DA D T, 2013 46 H2 5 2018 45 H £ TO SEROFHE CEMEH TH 5,

AWFZETIZ, AREELORERERETHLHMATA VA L TN T NREDY
AV AP NERILIBREGSE I DWW T, o B 7 MIEREE] & 4L C. BABMORK S ENRA T
D0 A NADBKHITEDBRFE/L R, U A v ADIERARACARTRIE S S ORI WIEIRD U 2 7 5
ffizAT 95 2 & T, BWNHELADEZFROE X ZHL DO THY, FFFIC, LRFFESCH BT
RO « BEERBIOMENLZITO ZLITE D, FUrETITEBIT 20 A v AP NER I @ EYYE I
P DML - —~A TR OBIEZHD LD TH D,
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P eT RO AAROIZEME ORI E LT, ¥ e7 O v A LA AR B YLE
ICxT BB R O — R T AN IS D,




(2) Ymv=7 b HIZEE

“HEFE 1 YU BT KSEERE S (University of Zambia School of Veterinary Medicine :
UNZA-SVM) 2B WT, &/ 7 a—F AHREROS@BREZMAICERTE 5 X
IR H> TV D,

CFREE 2 U A A NERIRIBERGLE I RS D — XA T AR DN BT R TS S
ncnsg,

FEREE3 U E T AMMAENEHEE S IREF IS ENLI T ETICRB T A VA LA
PENERIL B GYE O 2T iE, Bis AT, BRTE £, R, EEk. WEME
BT DFEWRM LN AN N T 7 7 XA —=R 10U EOET LE2—DdH 5
MIREIC 5 WLl Bl hTWnW D,

(3) B &

<A 1 UNZA-SVM (T3 T A BRIl YL E 12 B9 2 58 ) OVECE FE ARl 23 il 2 S
Do

SRR 2 A TN R T A VAR BN D T A L R ER I8 Y E LS 5 D 2l
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DN - B SN D,
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2) EHEM oML BARIRA R, miE 2R O mEG AR O, T2 A R TKED
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3) (eSS - 1,583 75 6,000 I (AREON, BREE. THFESLSFE OFEE L OMMER &
S BEER T, HRRM O OfRE . Bia%) (R : 2013 4R @ 544 75 8,000 [,
2014 £EJE @ 860 /5 5,000 F, 2015 4 : 178 J7 3,000 H)

4) AIHEEZ AN  JE~R24 (40N H)

WHENE : O U A VA O O FH (LS, ¥ A L 258 R W T R
U A7 —BHE#S{ ) (Reverse Transcription Polymerase Chain Reaction : RT-PCR) %],
B SN 7 ANV A % X0 FERICHIIET D 72D OFENT N (2 — 7 = X figffr, v A L
AIMHHEE, FRRER, 2 — R A T OA NV ADIERE N7 a—H A A U —%5)
W e O FAF R LB & 70 D UK DREENE DO BR - B, @7 A )V AR H O BtfEny F
o CMifaiEE., U A Vv A00E, BBt OR Y 2 7 —B@#$ S (Polymerase Chain
Reaction : PCR) 2] O¥H, U ANV AD X0 FEMARNT O D OHM (v —27 =X
fRMT . AV ZIEIRNE . PRERERE) OEG . 2~ S W RE AR PURTERIC A L g
LR (VA /LR - VLP (VA )V AFRRLT) HHR) 0BG, HEZBL Ty ¥ =D
FREERNCINZ . WFE - Z0E G AT Re 2R R A E R oD 15,
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BSL-3 383 UNZA-SVM WOBEFOMH, 2o 7" a Y =7 s O FEIEENIZ 73
AN R AY IR 2 N Y

3) m—Ha A M AEHY 297 54,000 FGR 2 5 4,850 K KoL) (BFZEE A%,
THEESL 72 & 2 S0 EIR B, KBRS - BREIER EONEE . Tn Y s NEEE
B\ 0 T 7 e Y
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F— LI 91:7$WE
At 23 A k- M AABEYY—E X FEH FEVER
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Foe T |- George DAUTU | Senior Veterinary Research Officer, the Central
a1 o4 58 v Veterinary Research Institute (CVRI : HH YuBR [ 5
Ea7— WFSEFT)
FHAIM | 20154 11 A 23 B ~20154212 H 11 H MR - PR L E 2 —
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Tu Y= MIFFRMR ORI 72T Th SHFEO T LB IIE Y — A T 2 R hrb D
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L2 EMH MV Ea—RATOYrY 27 NHEOEREIIBBDRQEY B b5,
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WY BT AWFEE D ALRE K7 CORMIHEIZIRE i, £/ 7 v —F A HuR/EHIC
VELEWRZEBGLTEY., VA NVAFURBREERE OO DR T T Lz, 51%I1F
= IVT IV T TNV AERRIT, UANVAFREBEOZDDOE /) 7 a—F PR {Eiliz
[T T, UANLZNPIZHIMEDO BWHURLIBEST 720D 1 BIBDRA 7 J—= 7%
2016 -3 HETIZERTHTETH D,
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THITHE ., EREFEEICRTH2HEMB N2 ELERL TR, BRI 7 ICB1T
LA AEYE S RA~DEBR bR SN TWS, £, 26077 7 LA 7 %5bs
%38 L TIREEE S CVRI % O BIRIERS & O T bEE I TW D, PV E2—LL
Bt BEAS LITHHOHMB YT A VAR RO 284, VA ZiHEEIT-7-9 2
THEENESWEHFENDGET, BEREEEH#EO S 2. Wiy hT—27 OREE
M ENDAREMER D D,

- FEIE 3

InNFETICTaY 7 MIUAIVAEYIEICBE T AR S 6 (DB 1 Ik AR UE
fiih) A "7 77 752 —=20 L EOEBEMGEICRE L, 205 H 7 A VAN
BRAGHREE IR T2 &, 4 HTHDH, BIRFR CTREROFTHAALLZIHY, D
IRONTIET B 7 ORRYGYE RICEHENICHE T 26O b EEN TN D,

Tuav=l MEER (T RN ) OERE
HESN|

20136 A7 my = MNHMatE, AFRIEEIOFEML UNZA-SVM & AbifEiE K7 < i
e S AL, AT LT U A L R ERYYEN IS LB 2R 5 - BRI O L A ES O UNZA-SVM ~
DEANHED DAL, 2014 43 A £ TICEBRER OB EREZ MO D EFHAET LT
%o MBS PR DM LE, T A N ARG AR ERA G DS ESE
IRRFFRIRENASBRAE S AL, R 2 ROV 3 TR KL 9 2% < OBFFRIEEN 2N K /1 H9IC FE i &
nNTWn5sb,

Flo, VU T7ENTIE LB, SIS oG6NR NI T 1 77 VITK%R
B - (RAFT D RHIMEE ST D, 2016 4EFIZIX UNZA-SVM & v BT RZH
BBt (University Teaching Hospital : UTH) O JLFRIBFZE D720 DR E (Memorandum of
Understanding : MOU) % UNZA-SVM & > B 7 KE2E 2% (University of Zambia School of
Medicine : UNZA-SOM) M THifE SN D Z ERRIAEND Z s, F L B = —DIRIE
v b I EHWTE RS ERSND TETHD, £lo, K7a v =7 MIvA L
A JEGIEAFE D F AT AN C O SRR B 72 1T T72 <, UNZA-SVM COMFZEIES), BB
WX T DU A NABZEY R — b EENICERT 572D OFEES< W 2 XEL TR, #E
BREOHMERFE B, BIKT A 77 U OEEE HE O BINBER b BMAIED TV 5,

ZOXIRMREBREO T, ZNETICZAT VAN RFERT 7Y HEa LTy
AV AEGIE DM EB R OBA v 7 o PN HIIME YT A L AR E DY —_g T
A% UNZA-SVM & At K7 CHRFEFERT 5 2 & T, UA NV ARITIT D MR ek &
OB L T\ D, 20 L 9 RS2 L T < O EBRBESTH AT LIRS,
fisEREHSEREL S-S oH Y, r Y e FIEETIZ IS O YEREETFIEE
(LR, SOP) ZAERK L, Yuv=7 METHEETITIE, v=a2T7VEL TRV ELDD
TETHD,

LD Z & 726 UNZA-SVM IZB W THFZE « BB O EhifAfilik B Mg I nc & v
Z, PV E 2 —FFRCORREIBBREY THDL B2 N5,

W

< A2

i L B = —F TIZ UNZA-SVM (2B W T U A b AE G HEE QNS 7 A L AR R
B AN B % < fESL S 4L, UNZA-SVM D 7 A )V AZIRE N S TREEE I B L=, oA v
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ZPUREMHEOHRRBIZE LT, ZNETIEERFENRRLERVBERE LR T U A LA
PRGBS > MX, BAORMEELEOLKFEIIRICL YV EAMETES L-ULIZEL T
%, UNZA-SVM IZB1F 5 U A WV AFURMRHEOBRIZIFRE L B —RICAKIbL SN D T
ETHY, FFIZ~v— VTNV T IANAExtG L LAV AFIFEREIEOR®EZ TEL T
Wb, ZHIZIAT, 5%OAZ Y —=2 7P CREM E 72 13H O 27 A L 2 23k
HEZ oS58, REEIOS . TR-EZBEET L2 TETH D,

Flo, mYx/ NCEALLERMEZA T AMAENEREORYYET 7 F 7 LA 7K
bIRAEZHIR E L TCRESEHBRLTWD RRZ 2014 0T 7 U DR T 7 A )V A
TORNT VLA ZRFCIIV UV ETBIRRE LR T U A LV ARAREESITE Y EHNKE
—DFIFOBREZWIHEBNCIEE S, 2 E TIZ 16 DRIFERRWVEE OBRIKOZE T — B 2
AL TS, YUNIARAFEEN TR T VA IVAIROREEL 217> Cizn, &
YET NFRES~OENBIENED Hiv, ELORETF 7 AFEE 34PN FEL T
FEhi L, BBt 7 AREEOALTEREZW N AREE R EEZEZOND, 5K
HHARANRREE DT RN RAZZIT N0 & LI/ Z & T,UNZA-SVM T D [FlJ5
DORERTITIEVEER DO LR ENAIAEND, £72, 203FOT7 7 U IK=a L Z
TUNTUAZRZH, BARAMZEE (JICA BEM%) fHEO FCHFHO PCR EZ HWiz
A Z W 2 UNZA-SVM K TOY CVRI & 3[R CTHEjE LTV 5, BUEIZFRIEOZKH Iz B9
LRI T LT Y, UNZA-SVM LT CVRI TREZEDSMBICET TE S X )12
IpoTWA,

PLb, L Ea—F Ty m Y= FOFEMITEIY UNZA-SVM T A L AP NERIL
HWEEZ G U A NVAPEEIEZ S E R T VA V2 DORIEN L < BIF - WR SN
-2 e, F LV E a2 —BE R OEREIIHFEUL EEEZLND,

- R 3

JRF 2 THENL LT AV ARRIEEZ WA 7 ) —=0 7 FIRL T T A VA D R R
Hr. O A VA OJRIFEMHEE FHAZ B AT ESE 1T B AR B IZSEN > THlA S TR Y |
L E o —F TIZBEIZ U A b AP NI @R YLE B3 5 2 < OF B L35 HivTu
B TOEOMIFMNGHLE L TR 6N, BRICEBEEMFEICRREINR TS, £
DO HLEEBRMIERIE LT, 70—y R b 7 v UA VARERFUKORM, 7
MWHU T MANL—B ANV ARO7 U IT » aryTHMET AV ARERFURORM, ~ &
EMBHH T VR TA NV ZADKE, 70— Ry b LAY T ATA VAT I VD
AIWVADLHE, BAEKENDL SESERBEROEL TV U7 A )L ADLBESENZET
BiILD, ZOIENCEH, DHESNTBA TV T A L ZADOPERFENT S . WILEY
SOREGEAREYER @BV A NV ARBHAEKBEOMICHHERF SN TND Z L0, v & =ik
TURTANVANRINERIZ L O MR ZE- VW THER SN D Z L2 RBT AR E2155 7%
E. BAREECBIBRE., fmEk. WEEOMBICET 2R LA TWD,
. CNETTRY 2l FTIEF U ET TTRT VA NVAFEWVEFZD 16 HIKIZOWN
TEBTZMZEM LT, TR T A VA TR SN erolz, ZDH 5 13 BRIKIZOWN
TALMFE R FZ TR — 7 = o — 2 W B T2 2 £lE L7220, Him#iz 5] &
ZTAEEMEDH D RNA U A VA SN o7z, L LS, dbiEE KZETHA
T A I AR ROMARIEAT 24T O T D DFEBR AR DL A HED D L L I, UNZA-SVM TH ¥
A I A OHEFENE I R 2 fIEAT 3 5 7o D ORF SRR . AM BB ED STy, H
ML E 2 —DIBE S H T A VA DRKRTEE PR I3k L CES D TETH D,




UEDZ s, HFRILVE2—KS T ETICBIF 5 v A L AP AR m R YE (2 B
THELERPERE SN, MR LEZI GO TS EE BT, BEAME U Y A LA
DY A7 FHC LB FEFE BRI . AM BB IERICED ST, AL
—IFRCOZERETHRULEEZEZ BN D,

3—2 FHMEHROEN
(1) 2z

FRLEa—RTcoryay=y FOZYMIE, FAMIRFA LY SHIZEE-S> TV D,

BB T R VR E o R B 9 2 BOR & UL TR R )R & AR A i — X o
T U AL % TEZAEEIEEE 2011-2016) OELREO —2IZ%F Wb, £, e
7 KPEZFEA (Ministry of Fisheries and Livestock : MFL) & 58 DA FEVEDBLA > N B @
FRYYER R OB EMZ [EFREEBOR 2012) O TrRL, ZOEMAKHIEKR & 70D TFHEH
FEBUR 2012 CTIHXEERBIET 7 b7 LA ZRRICH —_A T o Aies{b A HEdE 32 2 &
DRINTWND, ZTDOXITH T DOEZEBOR TN BRI @ EGYE 6 R O HEE AR T
WhHRh T a Yy NIEEKO 2013 HEIIZ Y ET OFMTT 7 ) AL 0T U T
VA DAL, 2014 FICHET 7Y IR CHAELIZZ AT VA NVRIRT U N7 LA 71,
B v T BEFEMIC Preparedness (fif ) ZHEMET 2 M EMEA —KUITH L I Tn5b,

7. HARBURFIZHERTD DIRYSEX R ICE T 5 R 28D T X Tz, [EBBREBEOR 2011
—2016] TIL@A HALZ2WEVER (NTD) <, Friil « B BEUEYUE ~Ofif 2 & [E B o
ER T VPRI b I TS Z &, £, 2015 49 AT ARBUF 3R LT TEEMIC
B L 72 2 BYIE R IR ORI B B BT # ) R OVEAE 12 A ICiRE Sz DEFf & @R o
2D OIEARTTE 1B NT, EBEMIER L 72 2 BRYUEOFR AR - #ikicxt3 5 B RO F#ER
KOSzt 5 2 &, AREAEME - KEF ORI KR LT b 5REN 722 i fe 2 A IR
K ZHERT 5 2 NZNFREDR TS Z D, BADEMF#E oY =7 | B
DO—FMEIZE L THLARAELZOZ Y ZHENRD L) REHFHOETEHEIINTELT, Z0
—EMEITFH L E 2 -V TED —@EmEoTnbd iz b,

(2) AxhtE

TRl Ea—EATor a7 hoFEEBhRE,

R L DT v = N BEERO OO F BRI TE D, KR 1~3
DOEREIIFM L —RA Tl ETthsd, £/, HHLE 2 —F T
UNZA-SVM (28T ¥ A )b AP NERI@ I YYE O A9 2 FEhE 3 5 SR O 13 1TI1T 5%
T L. WFZEECR ORI 72T T e KBRS RE IR Lo AM B R O BLE B b BB Te itz i
UELDEERHLLATHWD EWNWR D, PRV E2—RIELFREL VI r Y= 7 MNEEN
Fhts SNAVXXEHIMK TE I ey =7 PEERER TE 2 RiAAEFELS, FliL e
—FRTOTr Y=y FAEOERETIBBORETIE B bILD,

fitss, FRELE 2 —LRIXZVE TOMEIER 2k, iR, TRET 52 FETHD, UA
IVAKHEORBICE L L, B/ 7 a—F ik zHnWiz~— L7774 )L ATk 5
PURR ME OB, 7un Y =7 M EEERICEERFREH L PESNLTWDS, /71
— T VHREHICIZA MBI F ORI ER S E S ERFESLHBMALE L IND Z L
5. ZINHOMEEITH Z L2k W, UNZA-SVM OHFZEBIZRENIL S HiCif L4 5 Z L 23
S5, ZOMD T A NV AFRHIEIZE L TH ., UNZA-SVM O 7 A /L AP BRI 5 R GYE 2
WrEknE. WFICHREE DOMERE, M EIZmiT T, S HICEVMAABEILE LD RIAARTH S,

vi




(3) #haE

FRLEa—ETo a7 FogRETsshhEmL,

Yl N OFRIEEINARIICHG SN0k, ¥EREE (JICA EMFE) 2 2013
9 AICHEE L, EBREBREERMMAITONTZ 20134 10 ALK L 2o 7, L L72ARA S, 2013
FEoADTaY ey N4 A OMIC Y ALHEE KRFICE T DHFEIEENTE B IS AR
BEIL, P E7IZBWTHBEFOM MRS Z HWCECE 2IEEEIC, Yrnoxy
k& U TCOMFFRIEB) DI D % O ik | X BRI BN T I 320 S v T,

5, Vo7 RONAARTEBSNIEMEORREILERLT=F Y IO &b
F 2 FOAFRHERES (Joint Coordination Committee : JCC) ZFEE4T 52N Ty y
ke TFHAr <Y v 27 A (Project Design Matrix : PDM) THEE S LT\ 7223, JCC 1T~
0> MK 1| D 2014 £ 6 AICEBSNTZOATH S, L, 7ry=2 Fn
03FD0T7 7V K2 VIOT T NT LA 7 2014 FIZIEHT 7 U I TOTRT T A LA
T N7 A ZICREICKIET 272D, U A VAR HIEOBR & BRI B~ 0 Bl g %
FHRNAT S TefE R, 2L oo 2 R —REZZDBND, LMLERnbL, Z1b D%
DI=HIZ, UNZA-SVM Aty K%, 7y 7 b E{REE = UTH, KESHES . CVRI
72 E ORFRHERE L OISR A B ICIToTRBY ., TOBRBETTY e Y2/ NOEEITEE S
L, BUNC ey MY, BRERE L OFRIEF IS TWEEBZ 26D, kD
END, DEEFTELZHELZBELTORNLOO, Yuyo s FNAOBGRKER & O
WEFLE=F ) U7 IEBBRMYIICE I N TN LB B,

Fo, RSN OB B, ARHHHE TR - Bield, Bl ls a2
RSN TS, Yry=7 FCTEET HWIRIEEIZ1T 5 9 X CRERIEHGEEDO L v
N7y 7 ey MMGH% 2ER ETICBRBLRET L, IHRICHFEFRE N FEi ST
W5, £, Fr Y =7 hTiE UNZA-SVM OFEAFEBERIC LM 25 L Tk, WMEY
FEERLIEAESNTWS, FAEFETII T oY 27 POEREZIEH L TY A L A2 EE
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Evaluation Summary

1. Outline of the Project
Country : The Republic of Zambia Project Title: The project for surveillance of viral zoonoses in
Africa

Sector: Health Cooperation Scheme: Technical Cooperation Project (SATREPS)
Division in charge: Total Cost: 410 million JPY
Health Division 2, Health Group 2,
Human Development Department

(R/D): Partners (Zambian side):
Period of |1 June 2013~31 May | University of Zambia School of Veterinary Medicine, School of
Cooperat | 2018 Medicine, Ministry of Higher Education, Ministry of Health,
ion Ministry of Fisheries and Livestock, University Teaching

Hospital, Central Veterinary Research Institute, Zambia Wildlife
Authority

Partners(Japanese side):
Hokkaido University Research Center for Zoonosis Control

Other Relevant Organization:

Japan Agency for Medical Research and Development (AMED)

1
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(1) Project Purpose

-1. Background of the Project

-2. Project Overview

In recent years, emerging and reemerging infectious diseases such as high pathogenic influenza and
Ebola Virus Disease (hereinafter referred to as ‘EVD’) are becoming global agenda for public health
concern. The Republic of Zambia (hereinafter referred to as ‘Zambia’) is inland state, sharing borders
with eight countries; therefore, Zambia is under the constant threat of the said infectious diseases.
Nevertheless, the foundation of research and education for proper control of infectious disease control
remains insufficient in terms of the capacity of surveillance including testing and diagnosis for it.

Under the circumstances, the Government of Zambia requested the Government of Japan to conduct a
technical cooperation project, in parallel, the Hokkaido University (hereinafter referred to as ‘HU”)
applied research proposal to the Japan Science and Technology Agency', in order to conduct
collaborative research and technical assistance in the area of viral zoonosis. “The Project for
Surveillance of Viral Zoonoses in Africa” (hereinafter referred to as ‘the Project’) was launched from
the 1 of June, 2013 for five years under the scheme of the Science and Technology Research
Partnership for Sustainable Development (SATREPS).

The Joint Mid-term Review, jointly with the Zambian counterpart organizations of the Ministry of
Higher Education® and the School of Veterinary Medicines of the University of Zambia (hereinafter
referred to as “MOHE” and “UNZA-SVM”, respectively), conducted to evaluate performance and
achievements of the Project and made recommendations to offer solution to current challenges and
direction of the Project for the rest of the project period.

Encompassing research and surveillance capacity for viral zoonoses is strengthened in Zambia,
through collaborative researches between Zambian and Japanese research Institutes.

Affairs under the jurisdiction and authorities of the projects in the field of infectious disease control was transferred to the
Japan Agency for Medical Research and Development (hereinafter referred to as “AMED”). The transfer took place on the 1

of April, 2015.

At the time of the commencement of the Project, UNZA came under the jurisdiction of the Ministry of Education, Science,

Vocational Training and Early Education (MESVTEE) was divided into the Ministry of Higher Education and the Ministry of
General Education. The Ministry of Higher Education overseas the university education, vocational training as well as

science & technology.



(2) Project Purpose Indicator
*Indicator 1:  Whole process of the development of monoclonal antibody is done at UNZA-SVM by

themselves.
*Indicator 2: A surveillance system for viral zoonoses is established in UNZA-SVM.
*Indicator 3: More than 5 research papers regarding genetic analyses, natural reservoirs,

transmission pathways, host ranges and pathogenicity of viral zoonoses in Zambia, in
which first or composite authors is Zambian researcher(s), are published in
peer-reviewed journals with its impact factor more than 1.0.

(3) Outputs
*Output 1:  Research and education systems for viral zoonoses are established in

UNZA-SVM.

*Output 2:  Diagnostic methods (detection of viral genome, viral-specific antibody and

viral antigen) are established/improved for known viral zoonoses such as
influenza and viral hemorrhagic fevers.

*Output 3:  Risks of known and/or unknown (or uncharacterized) viruses as pathogens

“

are assessed on the basis of information on genetic analyses, natural
reservoirs, transmission pathways, host ranges and pathogenicity.

Inputs

Inputs from Japanese side:

Y

2)

3)

4)

Dispatch of Japanese Experts

— Long-term Experts: 1 person (Project Coordinator), 28 M/M
— Short-term Experts: a total of 39 Experts, 55.6 M/M (a total of 1,667 days)

Provision of Equipment

Research instruments, devices and equipment necessary for the research activities in Zambia
such as deep freezer (-80°C), high-speed multifunction centrifuge, high-speed micro centrifuge,
protein electrophoresis and western blotting system, CO2 incubator, large generator (33kva),
uninterruptible power-supply system (UPS), equipment for rearing experimental animals, vehicle
for project activities, etc.

Local Costs

Sum total for overseas activities costs as the general operating expenses including procurement
of fertilized eggs, reagents and consumables, miscellaneous expenses and honorarium for
sampling activities: ZMW 998,487 (approx. USD 140,542)
— JFY*2013: ZMW 308,347 (approx. USD 53,338)
— JFY2014: ZMW 501,162 (approx. USD 72,307)
— JFY2015: ZMW 178,979 (approx. USD 14,896) (implemented amount as of October
2015)
Training in Japan
Total number: 2 persons (4.0 M/M)

Contents of Training: (DBasic Craft skill to detect virus (Cell culture, Virus isolation and
RT-PCR etc) , Analysis technology for studying the detected virus in more detail (Sequence
analysis , virus titer measurement , the production of neutralization test , pseudo-type virus and
flow cytometry) ,Diagnosis and understanding and learning of purification method of antibody
required for epidemiological research. (@Basic Craft skill Training to detect virus (Cell culture ,
virus isolation , nucleic acid extraction and PCR etc) Training of Technology for a more detailed
analysis of virus(Sequence analysis , virus titration , neutralization test etc) antigen adjusted to
create that can be applied to diagnosis antibody (Virus - VLP purification) Species differentiation
of ticks through training and acquisition of sample preparation that can be utilized for research
and education.
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Inputs from Zambian Side:
1) Allocation of Counterpart Researchers: UNZA-SVM:23 persons

2) Facilities, Equipment and Materials:
—  Office space in UNZA-SVM
—  Laboratory space in UNZA-SVM
—  Lecture space at UNZA-SVM
—  Conference space at UNZA-SVM
—  BSL-3 laboratory in UNZA-SVM
—  Existing equipment at UNZA-SVM
—  Other research instruments, equipment and devices necessary for the project research
activities
3) Local costs:
Total: approx. 298,600 ZMW (approx. USD 24,850)

Running expenses necessary for implementation of the project activities such as personnel costs
of researchers, research activity costs including consumables and supplies, utility costs such as
water and electricity, etc.

2. Mid-Term Review Team

HCA Ms. Ritsuko Leader Director, Health Team 2, Health Group 1, Human

Mission Yamagata Development Department, JICA

Members Ms. Asako Evaluation Associate Expert, Health Team 2, Health Group 1,
Hayashi Planning Human Development Department, JICA
Dr. Yoichi Inoue |Evaluation/Anal |Senior Consultant, Consulting Division, Japan

ysis Development Service Co., Ltd.
AMED Dr. Kiyoshi Kita |Infectious Program Officer of AMED - SATREPS
ﬁms?n Disease Control Professor, the Graduate School of Medicine, the
embers University of Tokyo

(Observers) - - — -
Ms. Keiko Planning and Deputy  Manager, Division of International
SAITO Evaluation Collaboration, Department of International Affairs,

AMED

Extgrnal George DAUTU | - Senior Veterinary Research Officer, the Central

Reviewer Veterinary Research Institute (CVRI)

from

Zambian

side

Period  of |23 November 2015~ 11 December 2015 Evaluation Type : Mid-term review

Evaluation evaluation

3. Summary of Evaluation Results

3-1. Achievements of the Project

(1) Achievements of Project Purpose

As aforementioned, the Project achieved not only the research outcomes but also the functional
enhancement of UNZA and human resource development for the implementation of research
activities and the surveillance of infectious diseases as expected or more. For this reason, it is
considered that the progress and achievement of the Project Purpose as of the time of the Mid-term
Review are appropriate in general.

*Indicator 1

The Project has completed setting up the experimental environment such as the installation of
research instruments and other necessary items as well as animal facility to produce monoclonal
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antibody/-ies as of the time of the Mid-term Review. Moreover, Zambian researchers were dispatched
to HU and acquired experimental techniques necessary to produce monoclonal antibodies. For these
reasons, the Project is ready to start the research work for the development of viral antigen detection
method as of the time of the Mid-term Review.

Also, the Project started rearing experiential animals at UNZA-SVM, and has just started to prepare
immunogens using gene recombinant techniques and it is planning to perform 1st screening of
antibodies against NP of Marburg virus to select antibodies with high affinity to viral NP, followed by
the preparation of monoclonal antibody for the development of viral antigen detection method for the
said virus.

*Indicator 2

During the outbreak of African swine fever in Zambia and the outbreak of EVD in western African
countries in 2014, the Project had contributed to viral infectious diseases control by providing
diagnostic services and technical assistances to administration officers as well as medical
professionals at central and local levels Through taking measures for those outbreaks, the relationship
amongst the relevant organizations engaged in the infectious disease control such as MOH, MFL and
CVRI were established.

*Indicator 3

As of the time of the Mid-term Review, the Project has published a total of 6 scientific articles (one
article is in press) with the theme of viral infectious diseases in international journals of which impact
factors are 2.0 or above. See below for the details of the articles (Zambian authors are underlined).
Four (4) out of the 6 articles are specific for viral zoonoses (No. 1, 2, 4 and 5 including peer-reviewed
review article).

(2) Achievements of Outputs
*Output 1

After the commencement of the Project in June 2013, UNZA-SVM and HU have started discussions
with regard to the details of the upcoming research activities; in parallel, research instruments,
equipment and devices necessary for the virology research of the Project were installed. The Project
had completed setting up the virology laboratory and animal facility as of March 2014. As the
necessary research instruments and other items are installed, the project research activities such as the
isolation of viruses and the recombinant DNA experiments are also accelerated. As described in the
achievements of Output 2 and 3 above, the Project is vigorously working on various research activities
as of the time of the Mid-term Review.

The Project also established the sample library to preserve specimens from various animals and
arthropods and systematically. Further, it is expected that UNZA-SVM and UNZA-SOM will
exchange a MOU for collaborative research between UNZA-SVM and UTH within the year 2016;
therefore, research activities using human samples are supposed to progress. Meanwhile, the Project
provided not only for technical assistances for the research of viral infectious diseases but also for the
establishment of implementation system of research activities and even diagnostic services for viral
infectious diseases as a part of the national surveillance system. Since the Project put the emphasis on
the autonomy of UNZA-SVM, Japanese researchers have been assisting not only for research
activities but also the operation of research activities including laboratory and sample library
managements.

Under such research environment, the Project had transferred the basic knowledge and technologies
of virology research through the collaborative activities such as diagnostic services for EVD and
African swine fever as well as the surveillance of avian influenza and hemorrhagic fevers between
UNZA-SVM and HU. Through those research activities, many experiments, investigation activities,
and even facility management are being standardized as of the time of the Mid-term Review; hereafter,
the Project is supposed to prepare SOPs for those standards and subsequently, compile them into a
manual by the final year of the Project.

For these reasons, it is considered that the implementation system for research and education in
UNZA-SVM and the progress and achievements of the Output 1 are generally deemed to be
appropriate.
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*Output 2

The Project has established many diagnostic methods that detect viral genes and virus-specific
antibodies targeting various viruses; therefore, it is deemed that the diagnosis capacity of UNZA-SVM
for viral infectious diseases has been significantly improved as of the time of the Mid-term Review.
Concerning the development of viral antigen detection method, the EVD diagnostic test kit, developed
with the initiative of HU and a Japanese private enterprise, is considered to be reached the sufficient
level for practical use. The Project is anticipated to move on to the development of viral antigen
detection method at UNZA-SVM right after the Mid-term Review on a full scale; especially, targeting
Marburg virus. On top of that, the Project is supposed to develop virus detection method(s) in
consideration of necessity, in case that existing and/or novel hemorrhagic fever viruses are detected or
isolated by the screening activities.

Also, the virology laboratory of the Project has contributed to the preparedness for infectious disease
outbreaks. In concrete terms, the said laboratory of UNZA-SVM was designated by the National Ebola
Virus Disease Preparedness Committee as the only laboratory that can provide diagnostic service for
EVD in Zambia, in response to the EVD outbreak in western African countries in 2014, and provided
laboratory diagnosis for 16 EVD-suspected cases as of the time of the Mid-term Review.

At the beginning, Japanese researchers took initiative of testing work of EVD-suspected samples;
however, techniques of the testing were transferred to Zambian researchers in a stepwise manner. Then,
three Zambian researchers performed laboratory diagnosis of EVD for the latest case independently,
implying that they had acquired the testing techniques as of the time of the Mid-term Review. It is
expected that laboratory diagnosis for EVD will further be consolidated by accumulating experiences
with the advice from Japanese researchers. At the time of the outbreak of African swine fever in
Zambia in 2013, UNZA-SVM and CVRI, with the support from Japanese researchers (JICA experts),
provided diagnostic services collaboratively. Techniques of the PCR-based detection method for
African swine fever have already been transferred to UNZA-SVM and CVRI, and those organizations
are able to provide diagnostic services for that disease independently as of the time of the Mid-term
Review.

As just described above, many detection methods targeting various viruses that cause viral infectious
diseases including zoonoses have been developed or modified at UNZA-SVM owing to the
implementation of the Project; therefore, it is considered that the progress and achievements of the
Output 2 exceeded our expectation.

*Output 3

The Project had commenced the screening of viruses using detection methods established under the
Output 2 (OVI 3-1) as well as the analyses for pathogenicity, host ranges, etc. in advance of the Plan
of Operation, and already gained many findings with regard to viral zoonoses. Some of the findings
were already reported in international scientific journals as of the time of the Mid-term Review. Major
research outcomes were summarized as follows: the detection of virus-specific antibody against
filovirus from fruit bats, the detection of virus-specific antibodies against Rift Valley Fever Virus and
Crimean-Congo Hemorrhagic Fever Virus from bovines, the detection of novel phleboviruses from
ixodid ticks, the isolation of Mumps-like paramyxovirus from fruit bats, the isolation of various
subtypes of avian influenza virus from feces of wild aquatic birds. In addition, the Project found, as
remarkable research outcomes, that the viruses with the potential to directly infect mammals are
maintained in wild aquatic birds suggested from the characterization of isolated avian influenza
viruses, and that tick-borne phlebovirus is passaged by transoverian infection. As aforementioned, the
Project had obtained various research outcomes that are expected to contribute to elucidate natural
hosts, transmission pathways, host ranges and pathogenicity in future.

Meanwhile, the Project had performed genetic diagnosis for a total of 16 EVD-suspected Zambian
patients as of the time of the Mid-term Review; fortunately, no ebolavirus was detected. 13 out of 16
samples were sent to HU and subjected to advanced genetic diagnosis using next-generation
sequencing technique; however, no RNA virus that has the potency to cause any hemorrhagic fevers
was detected. As was described in the achievement of OVI 3-3, nevertheless, Japanese researchers are
working on the establishment of the detection methods for novel viruses and its characterization at
HU; in parallel, the Project is putting efforts on the arrangement of research environment to analyze
replication capacity and pathogenicity of viruses. Those research activities are supposed to be




continued after the time of the Mid-term Review.

As aforementioned, the Project had accumulated the epidemiological information on viral zoonoses
in Zambia, and obtained many novel findings even at the time of the Mid-term Review. In parallel, the
Project is proceeding the arrangement of research environment for the risk analyses of existing and
novel viruses. For these reasons, it is considered that the progress and achievements of the Output 3
exceeded our expectation.

3-2. Evaluation by Five Criteria

(1) Relevance
The relevance of the Project at the time of the Mid-term Review is enhanced further than that at the
time of the ex-ante evaluation.

The Ministry of Health gives priority to “Epidemics Control and Public Health Surveillance” among
the related policies under its “National Health Strategic Plan 2011-2015.” MFL stresses the importance
of viral zoonosis control in its “National Agriculture Policy 2012” from the perspective of the livestock
productivity and states in its “Livestock Development Policy 2012” to strengthen surveillance function
to control viral zoonosis outbreaks. While with these emphases at the national policy levels, the
outbreaks of African swine fever and EVD occurred in Zambia in 2013 and in the western Africa in
2014 respectively, which came to raise the necessity to promote preparedness to these pandemic
outbreaks.

On the other hand, the Government of Japan has been promoting aid activities for infectious disease
control, and the “Global Health Policy 2011-2015” clearly come out with the promotion of NTD
control, preparedness for emerging and reemerging infectious diseases and international collaboration
for it. Furthermore, in its “Basic Design for Peace and Health (Global Health Cooperation)” and “Basic
Policy on Strengthening Countermeasures for Infectious Diseases that Pose a Threat to Global
Society”, both publicly announced in September 2015, the Government of Japan states to build a health
security that is resilient to external factors such as public health emergencies and disasters and to
strengthen Japan’s contribution and roles for the countries and regions facing the pandemic outbreaks
of public health concerns. Therefore, there wasn’t any alteration in the Japan’s aid policies so as to
undermine the relevance of the Project with regard to the consistency of the Project Purpose with
Japan’s Aid Policies, that is to say, the consistency is being maintained at the time of the Mid-term
Review.

(2) Effectiveness

The effectiveness of the Project is considered to be high in general at the time of the Mid-term
Review.

The important assumptions to achieve outputs and the Project purpose have been mostly fulfilled and
it is considered that actual achievements of output 1 to 3 exceeded our expectation.

Setting up of research environment for viral zoonosis at UNZA-SVM was almost completed and
both research and institutional and human capacity buildings have made expected progress or more. If
the project activities continue to be implemented as planned, the project purpose will likely be achieved
by the end of the project period and the level of achievement thus far is generally appropriate.

Meanwhile, it is planned that the research activities will be expanded and deepened after the
Mid-term review. As for viral detection methods, important activities to achieve the project purpose are
planned, including development of detection methods for Marburg virus antigens using monoclonal
antibodies. Since production of monoclonal antibodies requires a number of skills and knowledge that
are necessary for life science, it is expected that these activities will further improve UNZA-SVM’s
capacity for research and development. Other viral detection methods will also be sought in order to
improve testing and research capacities for viral zoonoses.

(3) Efficiency
The efficiency of the Project is high in general as of the time of the Mid-term Review.

The Project started full-scale research activities in October 2013 when environmental setting of
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laboratory was taken place just after a JICA long-term expert (Project Coordinator) was dispatched in
September 2013. However, during an interval of 4 months before launch of full-scale research
activities, the related researches at the base of HU and a part of research activities were carried out with
existing research equipment of UNZA-SVM. Meanwhile, mutual discussions with the Projects’
stakeholders on planning of research activities were processed.

On the other hand, Joint Coordinating Committee (JCC) held with the purpose of sharing the
research outcomes and monitoring the project progress was held only once in June 2014, one year
after commencement of the Project though it was initially planned to be held twice a year. That is
because the Project activities, including JCC, were temporarily slowed down since it got quite hectic,
being engaged in providing technical supports to national response to several disease outbreaks
occurred during the Project period such as African swine fever in Zambia in 2013 and EVD in western
Africa in 2014. However, the engagement of the Project to national disease control resulted in more
frequent communication between UNZA-SVM and other organizations concerned including MOH,
UTH, MFL, and CVRI, etc. that facilitated sharing the Project performance and progress among them.
For this reason, it can be said that a cancellation of JCC did not hinder the communication and
information sharing of the Project among the stakeholders.

Also, the research equipment and materials provided through the Project and knowledge and
techniques acquired from the trainings in Japan have been efficiently utilized. A set-up of essential
research equipment was completed within first 2 years of the Project period and the research activities
have been actively processed by utilizing the set-up equipment. The Project also provided some
equipment for students’ laboratories and they are utilized for practices of microbiology. The
laboratories of the Project are often used for students to learn viral diagnostic methods. In addition to
that, some researches of CVRI utilized the laboratories in UNZA-SVM which the Project supported to
set up that resulted in collaborative research activities with UNZA-SVM researchers. The research
equipment provided by the Project benefitted not only internal and external research activities but also
educational activities and intelligential exchange among researchers in UNZA-SVM. Additionally, Two
(2) Zambian counterparts participated in short-term training in Japan hosted by HU and they utilized
knowledge and skills they acquired through the training to the research activities in the Project. The
contents of the training included not only the know-how and techniques of virology research but also
laboratory management including maintenance of research equipment. Since they participated in the
training, the behavioral changes of the counterparts have been observed as they have practiced a daily
check-up of temperature in refrigerator and and regular preventive maintenance of research equipment.

The roles of the Project Coordinator can be said one of major facilitating factors for smooth
implementation of the Project that leads to better Efficiency of the Project. has acquired rich experience
in overseas procurement and practical experience of project initiation and coordination in the other
SATREPS project in Africa region. These experience and skills are well applied to project coordination
for the Project, for example, initial preparation of the Project, management of expert’s dispatch,
information sharing with the Project counterparts.

(4) Impact
The following positive impacts are confirmed and/or expected by the implementation of the
Project.

Through the collaborative research for the development of various virus detection methods targeting
various viruses hand-in-hand, Zambian researchers of UNZA has acquired the basic technologies for
the detection of various viruses. The said technologies can be utilized for the development of detection
methods targeting other viruses.

Even at the time of the Mid-term Review, the Team observed a typical case for effective utilization of
the techniques for developing a detection method targeting other viruses as follows: UNZA-SVM had
been providing diagnostic services for rabies using the direct fluorescent antibody technique (DFAT)
that requires a couple of days in order to give test results to clients, however, Zambian researchers
applied a PCR-based detection method for rabies virus with higher sensitivity and specificity that that
of DFAT by utilizing the techniques gained through the collaborative research of the Project, and
shortened the time needed to give feedback as short as approx. half a day. The technologies for the
development of detection methods can be utilized for the development of novel detection methods by
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themselves directly or indirectly, in case that unforeseen outbreak of infectious diseases occurs. In
parallel, Zambian and Japanese researchers have been vigorously working in tandem on the research
activities at UNZA-SVM with regard to the risk analyses based on the characterization of existing
and/or novel viruses, as well as the research for natural hosts, host ranges and transmission pathway.
Since the findings and outcomes of those research are acknowledged to be important for evaluate the
necessity for developing diagnostic methods and even for designing policies concerning infectious
disease control in Zambia, it is anticipated that the knowledge and technologies are utilized for other
virology research to a certain degree even at the time of the Mid-term Review.

Actually, the Project has contributed directly or indirectly to the preparedness for the outbreak of
viral diseases, to be more specific, the outbreak of African swine fever in Zambia and the outbreak of
EVD in western African countries. The Project is supposed to continue the characterization of viruses
isolated or of which gene were detected followed by the risk analyses on them; in case that the novel
useful findings were obtained, it is anticipated that information sharing and technical support will be
made through the network developed in Zambia. Likewise, in case of the discovery of novel viruses,
the Project is expected to develop virus detection methods as necessary basis on the basis of the results
of risk analyses including the evaluation of pathogenicity and replication capacity. Since there is very
much high demand of preparedness against the outbreak of infectious diseases, those research and
development activities will be continued after the end of the project period and the research outcomes
will also be utilized for the infectious disease control including viral zoonoses, if the conditions for the
continuation of the research were fulfilled.

On the other hand, as just described above, the epidemiological studies of the Project substantively
became a part of surveillance system for infectious diseases in Zambia. Further, UNZA-SVM was
designated by the National Ebola Virus Disease Preparedness Committee as the only agency to
provide laboratory diagnosis of EVD in Zambia, and practically contributed EVD diagnosis services
for the suspected cases happened in Zambia with strong support from Japanese researchers. The
Project had provided technical advices to the Committee via a Zambian project member who is also
the member of the Committee. For these reasons, it is deemed that the Project has already contributed
the infectious disease control even at the time of the Mid-term Review.

Also, as mentioned above, the EVD rapid diagnostic test kit is regarded at the level of practical use
for laboratory diagnosis, and is under review by WHO for the Accreditation. Approx. 400 set of the
kits were provided to INRB in the DRC via the JICA DRC Office in 2014. Approx. 300 sets of the kits
are expected to be provided to Zambia by March 2016. The kit has already contributed to the
preparedness against EVD in Zambia. The sensitivity of the kit is rather weaker than that of
PCR-based gene detection method; nevertheless, it will be useful for primary screening of EVD.
Therefore, it is desirable that the kits will be distributed to UTH and local laboratories in future.

Other than the above, through the research activities in collaboration with Zambia and Japan, young
researchers from these two countries have acquired not only academic insights of virology but also
rich experience of operating multinational joint research project. Those young researchers are highly
expected to take a strong lead on virology research in both countries in future. In addition to the
cultivation of young researchers, the Project has raised public awareness of viral zoonosis and the
Project’s activities through various mass-media channels such as TV, newspaper and radio since the
EVD outbreak in 2014.

No negative impact attributed to the implementation of the Project was observed as of the time of the
Mid-term Review.

(5) Sustainability
A self-sustainability as well as a self-deployment of the benefits provided by the Project can be
expected to some extent as of the time of the Mid-term Review.

Political importance of countermeasures for control of childhood pneumonia in Zambia is maintained,
and it is assumed to be continued even after the end of the Project. Furthermore, Zambia has been
nominated from the Southern African Development Community (SADC) member states as a Regional
CDC (Collaborating Center) of the Center for Diseases Control and Prevention in Africa: Africa CDC
launched in 2015 with assistance from African Union and USCDC. Responding to this nomination,
Zambia has just launched the National Public Health Institute in 2015 and has been considering a
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set-up of the National Public Health Laboratory under the institute. While the assessment in testing and
diagnosis functions of existing research organizations is carried out by MOH for selecting domestic
cooperating partners for the Laboratory setting, UNZA-SVM is recognized as one of the most reliable
partners that was attributed to their significant contribution to domestic response during EVD outbreak
in West Africa last year. Now that the preparedness to infectious disease outbreak has been remarkably
embodied not only in Zambia but also in the southern Africa region, UNZA-SVM is highly expected to
play an important role of providing technical inputs. Therefore, political importance for maintaining
and improving research capacities of UNZA-SVM is to be more increased.
As in technical aspect,

The Project has established detection methods for viral genome virus-specific antibodies and
targeting various viruses as of the time of Mid-Term Review. Detection methods for viral antigen for
Ebola virus was established in the form the rapid test kit which was jointly developed with a Japanese
company and the kit already reached the level of practical use. After Mid-Term Review, development
of detection methods for viral antigens targeting Marburg virus is planned to start and if the project
activities are implemented as planned, detection methods for viral antigens utilizing monoclonal
antibodies is expected to be realized by the end of the Project period.

As well as continuing the researches carried out so far, the Project will deepen the researches in
characterization of viruses and identification of host ranges, etc. Other than this it is also planned to
develop SOPs for the established and/or standardized protocols, experimental manipulations, and virus
detection methods after Mid-term Review. Accordingly, it can be expected that research capacity and
testing and diagnostic functions of UNZA-SVM is further improved if the Project activities are
proceeded as planned that assures a certain level of sustainability from technical perspective.

As in financial aspect, likewise the other researches of research institutes in developing countries,
most of costs necessary for the research activities such as purchasing and maintenance of research
equipment, testing reagents, and consumables are covered by the Project’s budget supported by
SATREPS scheme. Therefore, it is difficult to ask for financial sustainability for majority of research
projects of SATREPS. However, the significant improvements of research capacity in UNZA-SVM,
led to application for large-scale international competitive fund (applied grant amount is USD
7,518,000 for 5 years) in 2015 by UNZA-SVM itself for the first time. As of the time of Mid-Term
Review, the application is remained listed in 40 expected applicants out of over 100 applicants. (20
successful applications will be selected in the end) financial sustainability can be certainly assured if
the application is successfully selected but even if not, at least it can be surely said that UNZA-SVM
has been equipped with enough capacity to applying for large-scale competitive funds and been able to
keep seeking other funding sources by itself in the future.

3-3. Conclusions

1))

2)

After the commencement of the Project, research instruments, equipment and devices were procured
and installed at UNZA-SVM and the setting up of the laboratory and experimental animal facility
was completed by March 2014. (Output 1) By using these research facilities, diagnostic methods
that detects viral genes and virus-specific antibodies targeting various viruses were developed at
UNZA-SVM (Output 2) and a number of findings/knowledge were acquired, some of which were
reported in international scientific journals. (Output 3) Therefore, it is considered that the progress
and achievement of the Project Purpose as of the time of the Mid-term Review are high in general.

From the Mid-term Review onwards, the Project will focus on the achievement of the following
four activities:

@ To continue and deepen the researches on characterization and natural reservoirs of viruses
and to develop SOPs for standardized research activities, experimental manipulations and/or
surveillance and finally manuals;

@ To exchange the MOU for collaborative research on viral infectious diseases and to establish a
structure for joint researches with human samples;

® To produce monoclonal antibodies targeting Marburg virus by using the instruments, reagents,
and experimental mice and to attain technical stability at UNZA-SVM by the completion of
the Project; and

@ To deepen the discussion with the organizations concerned on how to utilize the Project’s
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outcomes for solving issues, including the use of the EVD rapid diagnostic test kit, which has
reached the level of practical use, within the country’s surveillance system, while the
Government of Zambia makes efforts to establish the National Public Health Institute and the
National Public Health Laboratory.

3-4. Recommendations

1)

2)

3)

In the short term, MOU should be exchanged between UNZA-SVM and UNZA-SOM for
collaborative research between UNZA-SVM and UTH on viral infectious disecases as soon as
possible and joint researches using human samples should be carried out.

Zambia has just launched the National Public Health Institute in 2015 and has been considering a
set-up of the National Public Health Laboratory under the institute. In addition, Zambia has been
nominated as a Collaborating Center (Regional CDC) of the Southern Africa under the concept of
Africa CDC promoted by African Union. This nomination has been increasing the necessity of
strengthening infectious disease response in Zambia. The Government of Zambia (MOHE, MOH
and MFL) should appropriately appreciate the contributions by UNZA-SVM for zoonotic infectious
diseases and consider political and financial measures for sustaining and expanding UNZA-SVM’s
research activities. As political measures, utilization of the UNZA-SVM’s research outcomes for
solving issues such as researches on EVD can lead to further strengthening of UNZA-SVM’s
research function and testing and diagnostic function. Under the initiative of UNZA-SVM, the
National Ebola Disease Preparedness Committee, MOH, UTH, etc. should make a comprehensive
consideration concerning the use of the kit (including procurement and cost, training for the health
personnel) within the surveillance system by the completion of the project period. As financial
measures, to sustain and further strengthen the research and diagnosis capacity of UNZA-SVM to
play enough roles of technical assistance to the government, the government should have strategic
discussions with ministries and institutes concerned on assurance of financial resources. For
example, introduction of national subsidy for scientific researches or strategic application for
external competitive funds can be considered.

The Project should also consider how to utilize the research results (viral isolation, risk assessment,
etc.) — first consider the possible assistance and then discuss with the supervising ministries such as
MOH and MFL for Zambia’s infectious disease control and livestock sanitation by the end of the
Project, knowing that there is an increasing expectation for technical cooperation.
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MINUTES OF MEETINGS
BETWEEN
THE JAPANESE MID-TERM REVIEW TEAM
AND
THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE REPUBLIC OF ZAMBIA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT FOR
“SURVEILLANCE OF VIRAL ZOONOSES IN AFRICA”

The Japanese Mid-Term Review Team (hereinafter referred to as “the Team™),
jointly organized by Japan International Cooperation Agency (hereinafter referred to as
“JICA”), headed by Ms. Ritsuko Yamagata, visited the Republic of Zambia (hereinafter
referred to as “Zambia”) from the 23" of November to 11" of December, 20135, for the
purpose of the Mid-Term Review of the project, entitled “The Project for Surveillance of
Viral Zoonoses in Africa” (hereinafter referred to as “Project™).

During its stay in Zambia, the Team had a series of discussions with the the
authorities concerned of Zambia and both sides agreed on the matters referred to in the
Minutes and Attached Document which summarizes the Joint Mid-Term Review Report
attached hereto.

Lusaka, 11" December, 2015

MRy 12 F

Ms. Ritsuko Yamagata Dr. Patrick Kona Nkanza
Leader Permanent Secretary
Mid-Term Review Team Ministry of Higher Education
Japan International Cooperation Agency The Republic of Zambia
Japan

Witnessed by}

9w o A %‘f le

Dr. Ayato Takada Prof. Enala Tembo-Mwase
Professor Acting Vice Chancellor
Research Center for Zoonosis Control University of Zambia
Hokkaido University The Republic of Zambia
Japan
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Aftached Document

Through the discussions regarding the progress and performance of the Project among

the Team, JICA experts and Zambian counterparts of the Project and other organization

concerned, the Team compiled the results of Mid-Term Review as a Joint Mid-Term

Review Report attached hereto. Both Zambian and Japanese sides agreed the contents of

the Joint Mid-Term Review Report containing conclusions and recommendations as

follows.

1. Conclusions

L.1.

1

2)

3)

4)

1)

2)

Based on the points listed below, it is considered that the progress and
achievement of the Project Purpose as of the time of the Mid-term Review are
appropriate in general.

Research instruments, equipment and devices were procured and installed at
UNZA-SVM and the setting up of the laboratory and experimental animal facility
was completed by March 2014, (Output 1)

Several diagnostic methods that detect viral genes and virus-specific antibodies
targeting various viruses were developed at UNZA-SVM., (Output 2)

A number of findings/ research outcomes were gained, some of which were
reported in international scientific journals. (Output 3)

The skills of Zambian researchers of UNZA-SVM generally reached the level
where they can independently utilize the basic techniques of risk assessment and
identification of the natural reservoirs and host ranges based on characterization
of viruses. The research enviromment and capacity development of researchers
and lab technicians at UNZA-SVM have made a considerable progress
considering the fact that the research of viral infectious disease was barely
possible before the Project implementation.

From the Mid-term Review onwards, the Project will focus on the achievement of
the following four activities:

To continue and deepen the researches on characterization and natural reservoirs
of viruses and to develop Standard Operating Procedures (SOPs) for standardized
research activities, experimental manipulations and/or surveillance and finally

manuals;

To exchange the Memorandum of Understanding (MOU) between UNZA-SVM
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1)

2

3)

4

and UNZA School of Medicine (UNZA-SOM) for collaborative research on viral
infectious diseases with UTH and to establish a structure for joint researches with
human samples;

To produce monoclonal antibodies targeting Marburg virus by using the
instruments, reagents, and experimental mice and to attain technical stability at
UNZA-SVM by the completion of the Project; and

To deepen the discussion with the organizations concerned on how to utilize the
Project’s outcomes for solving issues, including the use of the Ebola Virus Disease
(EVD) rapid diagnostic test kit, which has reached the level of practical use, in
the country’s surveillance system, while the Government of Zambia makes efforts
to establish the National Public Health Institute and the National Public Health
Laboratory.

Recommendations

In the short term, the MOU for collaborative research on viral infectious diseases with
the University of Teaching Hospital ((JTH) should be exchanged between UNZA-
SVM and UNZA-SOM as soon as possible and joint researches using human samples

should be carried out.

In the medium and longer term, with underlining the increasing roles of UNZA-SVM

to provide technical assistance to the Government of Zambia in attempting to establish

a comprehensive surveillance system responding to zoonotic infectious disease

outbreaks, both Government of Zambia and the Project sides are expected to take

necessary actions as recommended below.

The Government of Zambia (the Ministry of Higher Education (MOHE), the
Ministry of Health (MOH) and the Ministry of Fisheries and Livestock (MFL))
should appropriately appreciate the contributions of UNZA-SVM to the control
of zoonotic infectious diseases and consider political and financial measures for
sustaining and expanding UNZA-SVM’s research activities, As peolitical
measures, utilization of the UNZA-SVM’s research outcomes for solving issues
such as researches on EVD can lead to further strengthening of UNZA-SVM’s
research and diagnostic functions. Under the initiative of UNZA-SVM, the Ebola
Virus Disease Preparedness Committee, MOH, UTH, etc. should make a
comprehensive consideration concerning the use of the kit (including
procurement and cost, training for the health personnel) in the surveillance system
by the completion of the Project period. As financial measures, to sustain and
further strengthen the research and diagnosis capacity of UNZA-SVM to play
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enough roles of technical assistance to the government, the government should
have strategic discussions with ministries and institutes concemned on assurance
of financial resources. For example, introduction of national subsidy for scientific
researches or strategic application for external competitive funds can be
considered.

*  The Project should consider how to utilize the research results (virus detection
methods, risk assessment, etc.) — first consider the possible assistance and then
discuss with the supervising ministries such as MOH and MFL — for Zambia’s
infectious disease control and animal health by the end of the Project, knowing
that there is an increasing expectation for technical cooperation.

3. Other relevant issues

Both Zambian and Japanese sides confirmed that;

1} Affairs under the jurisdiction and authorities of the projects in the field of infectious
disease control were transferred to the Japan Agency for Medical Research and
Development from the Japan Science and Technolegy Agency. The transfer took
place on the 1st of April, 2015.

2} The List of Project Members was updated as Attachment 2.

3} Project Design Matrix (PDM) was updated from version 0 to version 1 to reflect
current situation in Zambia as follows:

1. The name of the Ministry of Agriculture and Livestock, indicated in the
Important Assumption of the PDM version 0, was changed to the Ministry of
Fisheries and Livestock (MFL).

ii. The Central Veterinary Research Institute (CVRI) is added for the relevant
agencies in the Important Assumptions

iii. The Activity 1-3: the samples are preserved in UNZA-SVM until the Bio-bank
under MOH is established.

Attachment 1: Joint Mid-Term Review Report
Attachment 2 : The List of Project Members
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JOINT MID-TERM REVIEW REPORT
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
FOR
SURVEILLANCE OF VIRAL ZOONOSES IN AFRICA
UNDER
THE SCHEME OF
THE SCIENCE AND TECHNOLOGY RESEARCH PARTNERSHIP
FOR SUSTAINABLE DEVELOPMENT (SATREPS)

Japan International Cooperation Agency (JICA)
and

Authorities concerned in the Republic of Zambia
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CHAPTER1 SCOPE OF MID-TERM REVIEW

1.1 Background of the Mid-term Review

In recent years, emerging and reemerging infectious diseases such as high pathogenic influenza and
Ebola Virus Disease (hereinafter referred to as “EVD’) are becoming global agenda for public health
concern. The Republic of Zambia (hereinafter referred to as ‘Zambia’) is inland state, sharing
borders with eight countries; therefore, Zambia is under the constant threat of the said infectious
diseases. Nevertheless, the foundation of research and education for proper control of infectious
disease control remains insufficient in terms of the capacity of surveillance including testing and
diagnosis for it.

Under the circumstances, the Government of Zambia requested the Government of Japan to conduct
a technical cooperation project, in parallel, the Hokkaido University (hereinafter referred to as ‘HU™)
applied research propesal to the Japan Science and Technology Agencyl, in order to conduct
collaborative research and technical assistance in the area of viral zoonosis. “The Project for
Surveillance of Viral Zoonoses in Africa” (hereinafter referred to as ‘the Project’) was launched
from the 1% of June, 2013 for five years under the scheme of the Science and Technology
Research Partnership for Sustainable Development (SATREPS).

The Joint Mid-term Review, jointly with the Zambian counterpart organizations of the Ministry of
Higher Education® and the School of Veterinary Medicines of the University of Zambia (hercinafter
referred to as “MOHE” and “UNZA-SVM", respectively), will be conducted to evaluate performance
and achievements of the Project and make recommendations to offer solution to current challenges
and direction of the Project for the rest of the project period.

1.2 Objectives of the Mid-term Review

The objectives of the Mid-term Review are as follows:

1} To review the interim progress of the Project and evaluate the achievement as of the time of
the Mid-term Review in accordance with the five evaluation criteria on the basis of latest
version of Project Design Matrix (PDM) version 0 (Annex 1);

2)  To discuss the contributing and hindering factors for the achievements of the Outputs and the
Project Purpose;

3)  To discuss the plan for the Project for the rest of the project period together with the Zambian
side based on reviews and analysis of the project performances;

4)  To make recommendations in order to achieve the Project Purpose and Overall Goal, and to
revise the PDM as necessary basis; and

5} To summarize the results of the study in a Joint Mid-term Review Report.

1.3 Joint Review Team

Review of the Project was jointly conducted with one  Zambian member and three  JICA members.

1 Affairs under the jurisdiction and authorities of the projects in the field of infectious disease control was transferred
to the Japan Agency for Medical Research and Development (hereinafter referred to as “4MED™). The transfer took
place on the 1% of April, 2015.

2 At the time of the commencement of the Project, UNZA came under the jurisdiction of the Ministry of Education,
Science, Vocational Training and Early Education (MESVTEE) was divided into the Ministry of Highet Education
and the Ministry of General Education. The Ministry of Higher Education overseas the university education,
vocational training as well as science & technology.
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The members of the Joint Review Team (hereinafter referred to as “the Team™) were indicated below.

Simultaneously with the JICA’s review, AMED, supporting research activities conducted in Japan
under the framework of SATREPS, dispatched two members and participated in the field survey in
Zambia to conduct their Mid-term evaluation and to offer technical advices on the research activities
from technical standpoint.

<The Japanese Side>

Name Designation | Title and Affiliation Duration of
Survey
Ms. Ritsuko Leader Director, Health Team 2, Health Group 1, Dec. 2, 2015-
YAMAGATA Human Development Department, JICA Dec. 12, 2015
Ms. Asako Evaluation Associate Expert, Health Team 2, Health Nov. 30,
H A.YASHI Plannin Group 1, Human Development Department, 2015-Dec. 11,
& |ca 2015
C . . . . Now. 23,
Dr. Yoichi Evaluation Senior Consultant, Consulting Division, 2015-Dec. 12
INOUE Analysis Japan Development Service Co., Ltd. 2015 T
<The Zambian Side>
Name Title and Affiliation
Dr. George
D:\U T[ll.g Senior Veterinary Research Officer, the Central Veterinary Research Institute

< AMED Mission Members (Observers) >

Name Designation | Title and Affiliation Duration of
Survey
. ; Infectious Program Officer of AMED - SATREPS
%&lyosm Disease Professor, the Graduate School of Medicine, the gec. -{bzgéfg
Control University of Tokyo ec. 10,
. . Deputy Manager, Division of International
Ms. Keiko Planning and - . Dec. 2, 2015
SAITO Evaluation Collaboration, Department of International Dec, 11, 2015

Affairs, AMED

The on-site review work was conducted from Nov. 23 to Dec. 11, 2015. The investigation period
was used for site visits, interviews and scrutinizing various documents and data related to planning,
implementation and monitoring processes of the Project (Annex 2).

1.4 Framework of the Project

The Narrative Summary of the Project (Project Purpose, Outputs and Activities), set in the latest
PDM (version 0) are described below. PDM version 0 was attached to the Minutes of Meetings
(M/M) and the Record of Discussions (R/D) signed on December 4, 2012 and on May 15, 2013,
respectively. No amendment of the PDM was made to date after the commencement of the Project
on June 1, 2013.

Narrative Summary of PDM version 0

)| Encompassing research and surveillance capacity for viral zoonoses is strengthened in
Zambia, through collaborative researches between Zambian and Japanese research Institutes,
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QOutput 1

| Research and education systems for viral zoonoses is established in UNZA-SVM,

Cutput 2

| Diagnostic methods (detection of viral genome, viral-specific antibody and viral antigen) are

established/improved for known viral zoonoses such as influenza and viral hemorrhagic
fevers®,

Qutput 3

Risks of known and/or unknown (or uncharacterized) viruses as pathogens are assessed on the
basis of information on genetic analyses, natural reservoits, transmission pathways, host
ranges and pathogenicity.

Activities

Activities under Qutput 1

1-1.'Set up experimental instrument and equipment necessary for research and educational
activities of the Project in UNZA-SVM.

1-2. Develop SOPs for standardized research activities, experimental manipulations and/or
surveillance. .

1-3. Preserve biological resources such as specimens ffom potential hosts (wild animals,
livestock and human), virus-specific antisers and monoclonal antibodies for project
research activities and future advanced researches.

[-4. Conduct meeting for exchanging and monitoring resecarch outcomes generated in
Zambia and in Japan as well (at least twice a year)

1-5. To assess feasibilities of the rapid diagnostic tools for practical use by introducing them
to participating laboratories as a research-based trial.
Activities under Output 2
2-1. Development of detection methods for viral genome

2-1-1. Develop viral genome detection/sequence methods at HU, which detect target
viruses specifically or unknown viruses broadly.

2-1-2, Establish viral genome detection methods by evaluating their sensitivity and
specificity using practical samples obtained from animals and humans at
UNZA-SVM.

2-2. Development of detection methods for virus-specific antibodies
2-2-1. Establish expression systems of recombinant viral proteins at HU, and develop
detection methods for virus-specific antibodies, using purified recombinant viral
proteins.
2-2-2, Establish virus-specific antibody detection methods by evaluating their

sensitivity and specificity using practical samples obtained from animals and
humans at UNZA-SVM.

2-3. Development of detection methods for viral antigens

2-3-1. Produce antisera (polyclonal antibodies) and mouse monoclonal antibodies
using recombinant viral proteins or purified viruses as immunogens at
UNZA-SVM and HU.

2-3-2. Develop detection methods for viral antigens at UNZA-SVM and HU, using
antisera and monoclonal antibodies.

2-3-3. Establish viral antigen detection methods by evaluating their sensitivity and
specificity using practical samples obtained from animals and humans at
UNZA-SVM.

2-34, Conduct basic research for the development of prophylactic and/or therapeutic
medicines for viral zoonoses at HU, by utilizing the monoclonal antibodies.

Activities under Quiput 3

3-1. Identification of natural reservoirs and elucidation of transmission pathways of
zoonotic viruses
3-1-1. Collect samples (blood, organs, stercus, etc.) from wild animals (fruit bats,
rodents, primates, aquatic birds, etc.), livestock and humans in Zambia,

3-1-2, Conduct screening examinations for viral genome, viral antigen and/or
virus-specific antibody of the samples by existing and/or novel detection

3 Filoviridae, Arenaviridae and Bunyaviridae are applicable to the hemorrhagic fever viruses in the Project.
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3-3.

methods developed under the Project,

3-1-3. Attempt to isolate viruses at UNZA-SVM and HU, using embryonated eggs (e. 2.
influenza viruses etc.) and cultured cells (e.g., hemorrhagic fever viruses)”,

3-1-4, Explore unknown and/or uncharacterized viral genome from the samples that
can be exported®, using advanced detection methods (e.g., next-generation
sequencer, etc.) at HU (and UNZA-SVM).

3-1-5. Conduct entire genome sequencing, followed by evolution (molecular)
Phylogenetic analyses of isolated viruses and/or detected viral genome at
UNZA-SVM (and HU).

. Determinant analyses of host ranges and pathogenicity

3-2-1, Analyze proliferativity and pathogenicity of isolated viruses by inoculating
various cultured cells and experimental animals with the viruses at UNZA-SVM
(and HU),

3-2-2. Analyze possible molecular factors associated with the host range and
pathogenicity of isolated and/or detected viruses at HU (and UNZA-SVM), 4t

Conduct risk assessment of the known and unknown viruses as viral zoonoses on the
basis of a series of analysis results through the collaborative research between
UNZA-5VM and HU,

4 In case that isolated viruses are suspected to be at level 4 for its containment, the Project has an assumption that
consequent experiments will be done in the BSL-4 laboratory in the US National Institutes of Health.

5 The Project will obtain clearance for material transportation (export/impert) from relevant ministry/authority,

g
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CHAPTER 2 EVALUATION PROCESS

2.1 Framework of Project Evaluation under SATREPS

Since SATREPS provides assistances to the counterpart countries through the implementation of
technical cooperation project on site by JICA and the technical and financial support for research
works in Japan by AMED in a collaborative manner, it is natural that review and evaluation works
on site are conducted in tandem in consideration of its efficiency.

JICA, jointly with governmental organizations and/or research institutes including researchers, will
review and evaluate the performance and achievement of the technical cooperation project
implemented under the framework of the Japan’s ODA from the viewpoint of human resource
development, capacity development, and contribution to development agenda at partner countries.
AMED will evaluate the whole of international joint research works from the viewpoint of research
outcomes that contribute to resolve the global issues.

2.2 Methodology of Evaluation

The Mid-term Review was performed in accordance with the latest “JIC4 Guidelines for Project
Evaluation Second Edition” and “JICA Hendbook for Project Evaluation (Ver. 1)” issued in May
2014 and August 2015, respectively. Achievements and implementation process were assessed based
on the investigation results, which are consolidated in the evaluation grid (Annex 3), from the
aspects of the five evaluation criteria of relevance, effectiveness, efficiency, impact, and
sustainability, as well as the Verification of Implementation Process.

The Team conducted surveys at the project sites through questionnaires and interviews to counterpart
researchers, other related organizations, and the JICA experts involved in the Project to review the
Project on the basis of the evaluation grid. See Annex 4 “List of Interviewees™ for more information.

Project performances including achievement of the Objectively Verifiable Indicators (OVIs) were
reviewed and analyzed in accordance with the Project Cycle Management (PCM) concept. The
review work was jointly performed by the Japanese and the Zambian sides on the basis of PDM
version 0 (See Annex 1 for more information). Finally, the Team compiled this Jeint Mid-term
Review Report.

2.3 Five Evaluation Criteria

Description of the five evaluation criteria that were applied in the analysis for the Mid-term Review
is given in Table 1 below.

Table 1: Description of Five Evaluation Criteria

Five Criteria Description

Relevance Relevance of the Project is reviewed by the validity of the Project Purpose and Qverall Goal in
connection with the government development policy and the needs in Zambia, Relevance of the
Project is verified on the basis of facts and achievements at the time of the Mid-term Review.

Effectiveness Effectiveness is assessed to what extent the Project has achieved its Project Purpose, clarifying
the relationship between the Project Purpose and Outputs. Effectiveness of the Project is verified
on the basis of facts and achievements at the time of the Mid-term Review.

Efficiency Efficiency of the Project implementation is analyzed with emphasis on the relationship between
Qutputs and Inputs in terms of timing, quality and quantity. Efficiency of the Project is verified
on the basis of facts and achievements at the time of the Mid-term Review.

Impact Impact of the Project is assessed in terms of positive/negative, and intended/unintended
influence caused by the Project. Impact of the Project is verified in accordance with the
necessity and possibility at the time of the Mid-term Review.

Sustainability Sustainability of the Project is assessed in terms of political, financial and technical aspects by
examining the extent to which the achievements of the Project will be sustained after the Project

is_completed, Sustainability of the Project is verified on the basis of extrapolation and
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|_expectation at the time of the Mid-term Review. ]

CHAPTER3 PROJECT PERFORMANCE

3.1 Inputs

1) Input from the Japanese Side

The following are estimated inputs from the Japanese side to the Project as of the end of December
2015. See Annex 5 for more information.

Components Inputs

Dispatch of Japanese Expetts [ ong-term Experts: | person (Project Coordinator), 28 M/M
Short-term Experts: a total of 39 Experts, 55.6 M/M (a total of 1,667 days)

Provision of Equipment Research instruments, devices and equipment necessary for the research activities
in Zambia such as deep freezer (-80°C), high-speed multifunction centrifuge,
high-speed micro centrifiige, protein electrophoresis and western blotting system,
CO; incubator, large generator (33kva), uninterruptible power-supply system
(UPS), equipment for rearing experimental animals, vehicle for project activities,

etc.
Training in Japan Total number: 2 persons (4.0 M/M)
Local costs® Sum total for overseas activities costs as the general operating expenses including

procurement of fertilized eggs, reagents and consumables, miscellaneous expenses
and honorarium for sampling activities; ZMW 998,487 (approx. USD 140,542)
—JFY*2013: ZMW 308,347 (approx. USD 53,338)
—JFY2014: ZMW 501,162 (approx. USD 72,307)
= JFY2015: ZMW 178,979 (approx. USD 14,896) (implemented amount as
of October 2015)

*: JFY stands for “Japanese Fiscal Year”, which runs from April to March.

2} Input from the Zambian Side

The followings are inputs from the Zambian side to the Project as of the end of November 2015. See
details on the Annex 5.

Components Inputs
Allocation of Counterpart UNZA-SVM: 22 persons
Researchers

Facilities, Equipment and
Materials

Office space in UNZA-SVM

Laberatory space in UNZA-SVM

Lecture space at UNZA-SVM

Conference space at UNZA-SVM

BSL-3 laboratory in UNZA-SVM

Existing equipment at UNZA-SVM

Other research instruments, equipment and devices necessary for the
project research activities

Local costs Total: approx. 298,600 ZMW (approx. USD 24,850}

Running expenses necessary for implementation of the project activities such as
personnel costs of researchers, research activity costs including consumables and
supplies, utility costs such as water and electricity, ete.

i o

.2 Achievements of the Project

1) Achievements of the Project Activities

6 Values in USD are calculated using JICA's conversion rate set at each Japanese fiscal year.
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Achievements of the Project Activities under Outputs are as indicated below.

Qutput 1

Activities -

Research and education systems for viral zoonoses is established in UNZA-SVM.

Performances -

1-1, Set up experimental instrument
and equipment necessary for
research and educational activities
of the Project in UNZA-SVM.

Right after the commencement of the Project, research activities for
the development of basic technologies for virus detection methods
and some other activities at HU.

Afterward, HU procured research instruments, equipment and devices
such as incubators, safety cabinets, thermal cyclers, centrifuges, water
purifying apparatus, freezers, etc.) all that were needed to be
purchased in Japan, and sent them to Zambia according to the plan.
The Project had set up the virology laboratories equipped with major
research instruments and other necessary items in UNZA-SVM by the
end of 2* year of the project period.

The Project renovated a room equipped with negative pressurs
isolation rack, autoclave, ete. for rearing experimental animals. The
Project has started to rear experimental animals from February 2014.

1-2. Develop SQPs for standardized
research activities, experimental
manipulations and/or surveillance.

The Project has established detection methods targeting various
viruses, experimental protocol, standard usage of the experimental
animal rearing facility. See the Activities under the Qutput 2 for more
information.

The Project has just started to develop Standard Operating Procedures
(SOPs) for the established and/or standardized protocols,
experimental manipulations, and virus detection methods as of the
time of the Mid-term Review. The Project will add SOPs when novel
methods, protocols, ete. were established and/or standardized after the
Mid-term Review.

The Project is planning to compile SOPs, experimental protocols,
standards into a manual by the end of the project period.

1-3. Preserve biological resources
such as specimens from potential
hosts (wild animals, livestock and
human), virus-specific antisera and
meonoclonal antibodies for project
research  activities and future
advanced researches,

The Project, with the aid of the Zambia Wildlife Autherity (ZAWA),
the Ministry of Fisheries and Livestock (MFL) and the Central
Veterinary Research Institute (CVRI), collected specimens from bats,
bovines, swine and ixodid, and preserved them in a sample library
systematically, As of the time of the Mid~term Review, the Project
registered approx. 3,300 tissues, organs and sera from bats, approx.
500 sera from swine, approx. 1,500 sera from bovine and nucleic
acids from approx. 1,500 ixedid.

The Project established a sample sharing system of sera from yellow
fever- or malaria-suspected patients as well as those collected for the
purpose of yellow fever surveillance with the University Teaching
Hospital (UTH), in order to conduct seroepidemiological studies for
viral infections in humans,

As of the time of the Mid-term Review, approx. 1,000 serum samples
were provided from UTH and preserved in the said library
systematically for the diagnosis purpose until the MOU between
UMZA-SVM and UNZA School of Medicine (UNZA-SOM) are
exchanged for the research collaboration between UNZA-SVM and
UTH.

14, Conduct mecting for
exchanging  and monitoring
research outcomes generated in
Zambia and in Japan as well (at
least twice a year)

The Project held the 1* Joint Coordinating Committee (JCC) on the
24% of July, 2014, and shared the performance and achievements with
JCC member organizations. Activity and operation plans were also
discussed amongst the member organizations. The Project also held a
science-oriented conference with a total of 144 participants including
120 Zambians. In the confersnce, both Zambian and Japanese
Tesearchers made presentations and ran a panel discussion.

Even though the Project had convened the meeting opportunities to
officially share and monitor the progress and research outcomes as of
the time of the Mid-term Review, the Project has been communicating
with the stakeholders such as MOH, UTH, MFL and CVRI
occasionally, but enough to fulfill the intended meeting purpose.

On the other hand, the Project had a meeting with the Virology
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Laboratory of UTH on a monthly basis to share the research outcomes
and to discuss the practical operation of collaborative research with
them,

Researcher(s) of CVRI have been accompanying the project members
in the field trip for sample collection, In addition, the researchers in
CVRI sometimes visit the project laboratories to conduct experiments
with project members; through those opportunities, communication
and information sharing have been made between the Project and
CVRIL

1-5, Assist Zambian lecturers to
conduct course lectures and
laboratory  exercises in  viral
zoonoses in UNZA-SVM.

The Project had provided equipment such as safety cabinets in the
practical training room for students. The equipment is being
effectively used for microbiology training.

In addition, a Zambian lecturer is planning to develop a curriculum of
practical training regarding avian influenza for students. Handling of
samples was included in existing training.

The Project sometimes receives students of UNZA-SVM to show
experimental procedures and manipulation skills,

Other activities related to the

QOutput 1

Responding to the outbreak of African swine fever in Zambia in 2013,
Japanese researchers (JICA experts) had supported UNZA-SVM and
CVRI to provide diagnostic services of the said disease.

Technical transfer of the PCR diagnostic method for the disease to
those institutes had completed by the time of the Mid-term Review.

A scientific article regarding the outbreak of the African swine fever
with pathological and molecular diagnosis was published in an
internaticnal journal in December 2014, (See the Achievemnent of
objectively verifiable indicator for the Project Purpose for more
information)

Output 2

Diagnostic methods (detection of viral genome, viral-specific antibody and viral antigen) are established/improved
for known viral zoonoses such as influenza and viral hemorrhagic fevers.

Activities

Performances

2-1. Development of detection methods for viral genome

2-1-1. Dewvelop viral genome
detection/sequence methods at HU,
which  detect target viruses

specifically or unknown viruses
broadly.

2-1-2, Establish viral genome
detection methods by evaluating
their sensitivity and specificity
using practical samples obtained
from animals and humans at
UNZA-SVM.

The Japanese researchers arc working on the establishment of
identification method of viruses by detecting viral genes using
next-generation sequencing of samples obtained from animals and
febrile patients of unknown origin at HU. As of the time of Mid-term
Review, establishment of extraction of RNA virus is almost finished.

Japanese researchers had developed a reverse-transcription
polymerase chain reaction (RT-PCR) method to detect all the known
tick-borne phleboviruses on the basis of the nucleotide sequence of
the L genome segment. The RT-PCR method demonstrated sufficient
sensitivity and specificity.

The Project conducted RT-PCR detection of the said phlebovirus at
UNZA-SVM using the RNA extracted from the ticks collected at
various places in Zambia and detected phleboviruses with three
phylogenetically different lineages, confirming the utility of this
RT-PCR method.

The Project published a research article, including the performance
of the said detection method as a part of it in January 2015 in an
international journal, co-authored by Japanese and Zambian
researchers. (See the Achievement of the OVI for the Project Purpose
for more information)

2-2. Development of detection methods for virus-specific antibodies

2-2-1. Establish expression systems
of recombinant viral proteins at
HJ, and develop detection methods

The Japanese researchers produced recombinant antigens of viral
proteins {nucleoprotein (NP) and surface glycoprotein (GP)) for all
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for virus-specific antibodies, using
purified recombinant viral proteins,

2-2-2, Establish  virus-specific
antibody detection methods by
evaluating their sensitivity and
specificity using practical samples
obtained from animals and humans
at UNZA-SVM.

species of filoviruses © at HU; consequently, evaluated the
performance of an ELISA using these viral antigens for the detection
of filovirus-specific antibodies, by using sera obtzined from
experimentaily-infected monkeys.

HU assisted UNZA-SVM to establish a standard viral gene cloning
method (introduction of PCR-amplified viral gene to the plasmid for
protein expression). The Project succeeded in expressing NP of Rift
Valley Fever Virus (RVFV) artificially in mammalian cells by using
the said methed, enabling them to perform serological investigation
and diagnosis of this disease.

The Project conducted a seroepidemiological investigation of Rift
Valley Fever in bovines by an immunofluorescence assay using the
said recombinant NP-expressing cells as antigen. The result showed
that 6.1% of tested bovines possessed antibodies that are reactive to
NP of RVFV,

The Project is planning to evaluate the sensitivity and specificity of
the immunofluorescence assay using the said recombinant
NP-expressing cells as antigens by comparing with that using
RVFV-infected cells hereafter.

2-3, Development of detection methods for viral antigens

2-3-1. Produce antisera (polyclonal
antibodies) and mouse monoclonal
antibodies using recombinant viral
proteins or purified viruses as
immunogens at UNZA-SVM and
HU.

The Project dispatched Zambian researchers to HU, and provided
training for the praduction of monoclonal antibodies.

As of the time of the Mid-term Review, the Project set up the
experimental environment such as research instruments, equipment,
devices, reagents, and experimental mice at UNZA-SVM, and has
just started experiments for the production of monoclenal antibodies
targeting Marburg virus.

2-3-2. Develop detection methods
for viral antigens at UNZA-SVM
and HU, wusing antisera and
monoclonal antibodies.

The Project developed a detection method on the basis of the
immunochromatography technique using monoclonal antibody
against NP of Zaire ebolavirus. The Project investigated sensitivity
and  specificity of the sald method using sera of
experimentally-infected monkeys, and confirmed that the method
demenstrated sufficient sensitivity to diagnose Zaire ebolavirus
infection and also the cross-reactivity to Bundibugyo ebolavirus and
Tal Forest ebolavirus, Since Sudan ebolavirus is zlso endemic in
Africa in addition to the said three ebolaviruses, the Project is
currently working on the improvement of the method to develop a
method that can detect all four ebolavirus species.

The Project is supposed to start full-scale operation to develop a viral
antigen detection methed using monoclonal antibody against
Marburg virus after the time of the Mid-term Review at the initiative
of Zambian researchers with support from Japanese researchers.

2-3-3. Establish viral antigen
detection methods by evaluating
their sensitivity and specificity
using practical samples obtained
from animals and humans at
UNZA-SVM.

Japanese private enterprise co-developed a EVD rapid diagnostic
test kit that detects the NP antigen of the said viruses. The Chief
Adviser of the Project (JICA expert) and a Zambian rescarcher
visited the Institut National de Recherche Biomédicale (INRB) in the
Democratic Republic of Congo (DRC) in accordance with the
request for the scientific cooperation in June 2015. At the INRB, a
researcher of the Institute performed a comparative diagnosis of their
realtime-PCR-based test with the kit using sera and whole blood of
EVD-diagnosed patients in the DRC. The Japanese and Zambian
researchers, simultaneously, took this opportunity to confirm that the
kit could detect Zaire ebolavirus from human samples.

The said kit is under review by WHO for the accreditation as a
standard method to diagnose EVD as of the time of the Mid-term
Review.

The sensitivity and specificity testing of the antigen detection
method for Marburg virus are supposed to be tested after the Activity
2-2,

2-3-4. Conduct basic research for

The Project has been performing following basic research: the

7 The family member of filoviruses are Ebola virus and Marburg virus.
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the development of prophylactic
and/or therapeutic medicines for
viral zoonoses at HU, by utilizing
the monoclonal antibodies.

mechanism of the cellular eniry of filoviruses; the development of
antibody therapy for viral infectious diseases (efficacy assessment of
monoclonal antibodies); and pathogenicity of influenza virus and
protective immunity for protecting its infection.

The Project has published some of the novel findings in international

Jjournals as of the time of the Mid-term Review. (See the achievement
of OVI for the Project Purpose for more information)

Other activities related to the
Output 2

Responding to the EVD outbreak in countries of western Africa, the
National Ebola Virus Disease Preparedness Committee, established
under the Government of Zambia, designated UNZA-SVM as the
only institute that provides diagnostic service for EVD in Zambia,

The Committee requested the Project to provide technical support for
the diagnosis of EVD via UNZA-SVM. The Project, at the initiative
of Japanese researchers, had performed the genetic diagnosis for 16
EVD-suspected cases as of the time of the Mid-term Review. No
Ebola virus had been detected from all the samples tested. As was Jjust
described, the Profect has been contributing to the control and
preparedness of EVD in Zambia.

The Zambian principal researcher of the Project serves on the board
of the Committee. The Japanese researchers (JICA ¢xperts) has been
continuing technical advice to the researcher for the control and
preparedness of EVD.

Output 3

Risks of known and/or unknown (or uncharacterized) viruses as pathogens are assessed on the basis of information
on genetic analyses, natural reservoirs, transmission pathways, host ranges and pathogenicity.

Activities

Performances

3-1. Identification of natural reservoirs and elucidation of transmissien pathways of zoonetic viruses

3-1-1. Collect samples (blood,
organs, stercus, etc.) from wild
animals  (fruit bats, rodents,
primates, aquatic birds, efc.),
livestock and humans in Zambia.

See the Activity 1-3,

3-1-2. Conduct screening
examinations for viral genome,
viral antigen and/or virus-specific
antibody of the samples by existing
and/or novel detection methods
developed under the Project,

The Project conducted the investigation of bats” inhabitation situation
in Livingstone and captured 93 bats (species not identified) for
sereening viruses in June 2014, In addition, the Project captured bats
as follows: 43 fruit bats (Epomophorus gambianus) in Monze in
October 2014; a total of 103 fruit bats (Eidolon helvum) in Ndola and
the Kasanka Nationial Park in December 2014; and 121 fruit bats
(Rousettus acgyptiacusy and 13 insectivorous bats (Hipposideros giga
and Rhinolophus sp.) in a cave in Suesueman village from December
2014 to February 2015. The Project had screened filovirus genes from
spleens and kidneys of the captured bats with the RT-PCR method;
however, no filoviral gene was detected. Meanwhile, the Project
detected antibodies specific for filoviruses in the fruit bats (Eidolon
helvum) captured in the Kasanka National Park.

The Project condueted a seroepidemiological investigation for RVF
and Crimean-Congo Hemorrhagic Fever (CCHF) by testing a total of
942 bovine sera (400 provided from the Project and 542 provided
from CVRI) with the immunofluorescent assay. The screening test
resuits showed that 6.1% and 10.0% of tested samples were positive
for antibodies against RVFV and CCHF virus (CCHFYV), respectively,
In addition, the results also showed the difference in the antibody
prevalence in livestock depending on the areas.

The Project detected phleboviral genes in RNA samples extracted
from a total of 2,483 ticks (Rhipicephalus and Hyalomma) by
RT-PCR method. Morgover, the Project performed the RT-PCR
testing for RNA extracted from eggs laid by engorged ticks and
juvenile ticks hatched out of the said esgs. The results showed that
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phleboviral gene was detected in both eggs and juvenile ticks,
suggesting that tick-borne phlebovirus is passaged by transoverian
infection,

3-1-3. Attempt to isolate viruses at
UNZA-SVM  and HU, using
embryonated eggs (e.g. influenza
viruses etc.) and cultured cells (e.g.,
hemorrhagic fever viruses).

The Project collected a total of 4,005 fecal samples (1,399 in the
Japanese Fiscal Year (JFY) 2013, 1,410 in JFY 2014 and 1,196 in JFY
2015) from wild aquatic fowl in the Lochinvar National Park. The
Project isolated 1, 2, 3, 3, 2, 2 and 1 strain(s) of H2, H3, H4, H6, H7,
H9, HI1 and HI3 influenza virus subtypes, respectively, Further
characterization of the isolated viral strains suggested that the
influenza viruses with high potency to infect 10 mammals were
maintained in wild aquatic birds.

At UNZA-SVM, the Project isolated a novel paramyxovirus using
Vero E6 cells from fruit bat (Epemophorus gambianus) captured in
Monze.

Japanese researchers are working on the isolation of phleboviruses
from ixodid ticks using cultured cells and suckling mice at HU.

3-1-4. Explore unknown and/or
uncharacterized viral genome from
the samples that can be exported,
using advanced detection methods
(e.g., next-generation sequencer,
ete.) at HU (and UNZA-SVM).

All 16 EVD-suspected Zambian patients were diagnosed to be
negative. The Project extracted RNAs from the remaining samples
and sent them to HU to investigate the possibility of other viral
infection. Those samples were subjected to viral gene screening twice
using the next-generation sequencer; however, no RNA virus related
to hemorrhagic fever was detected,

Human samples obtained from Yellow Fever-negative and
Malaria-negative febrile patients (shared with UTH, see the Activity
1-3) are supposed to be screened for viruses at UNZA-SVM as well
as HU if needed, As of the time of the Mid-term Review,
UNZA-SVM and UNZA-SOM are in process for exchanging a
Memorandum of Understanding (MOU) on collaborative research
between UNZA-SVM and UTH; in parallel, ethical review are also in
process at UTH.

3-1-5. Conduct entire genome
sequencing, followed by evolution
(molecular) phylogenetic analyses
of isolated viruses and/or detected
viral genome at UNZA-SVM (and
HU).

Molecular phylogenetic analysis showed that phleboviruses isolated
from the ixodid ticks were classified into three different clades. Two
out of the three isolated were very likely to be novel viruses since
those genes did not match any reported phleboviruses. On the other
hand, remaining one isolate belonged to the cluster of Bhanfa viruses.
Bhanja virus is previously reported to cause febrile diseases in
humans; therefore, the Project considers that the Bhanja virus-like
virus has a possibility to be a potential pathogen of viral zoonoses.

The Project found that the gene of paramyxovirus, iselated from a
fruit bat (Epomophorus gambianus) captured in Monze, showed high
similarity with that of human mumps virus in the phylogenetic
analysis.

The Project, at the initiative of the researchers of UNZA-SVM,
performed the molecular phylogenetic analysis for the gene sequence
of the African swine fever virus. A Zambian researcher is working on
drafting a scientific paper with the theme of the said analyses.

3-2. Determinant analyses of host ranges and pathogenicity

3-2-1. Analyze proliferativity and
pathogenicity of isolated viruses by
inoculating various cultured cells
and experimental animals with the
viruses at UNZA-SVM (and HU).

The Project published a research article with regard to the potential of
the avian influenza viruses isolated from wild aquatic birds to be a
zoonotic pathogen in an international journal in October 2014. (See
the achievement of OVI for the Project Purpose for more information)

The Project is working on the analyses of replication capacity and
pathogenicity of the phleboviruses and the paramyxovirus isolated in
the Project as of the time of the Mid-term Review. Those analyses
will be done for adenovirus and other viruses that are expected to be
isolated in the 2" half of the project period as well.

The Project will conduct risk analyses for the virus that cannot be
isolated but can be estimated for the replication capacity and
pathogenicity from the gene sequences.

3-2-2, Analyze possible molecular
factors associated with the host

HU established experimental systems such as the pseudotype virus
system for the analysis of viral glycoprotein functions as well as the

/2®
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range and pathogenicity of isolated
and/or detected viruses at HU (and
UNZA-SVM),

genomic analysis method using next-generation sequencing, which
are necessary for the estimation and/or extrapelation of host ranges
and pathogenicity of novel viruses when isolated.

By using these experimental systems mentioned above, the HU
project members analyzed H17 and H18 subtypes of influenza viruses
of which genes were only detected recently and novel filovirus
(Lloviu virus characterized under the genus Cuevavirus) including
their host ranges and pathogenicity; subsequently, published research
articles in international journals.

3-3. Conduct risk assessment of the
known and unknown viruses as
viral zoonoses on the basis of a
series of analysis results through
the collaborative research between
UNZA-SVM and HU.

The Project evaloated the pathogenicity of various avian influenza
viruses isolated from wild aquatic birds in mice; as a result, the
Project found some viruses that were pathogenic to mice without
adaptation process.

The Project is working on the risk analyses for the said viruses

including CCHFV and Mumps-like paramyxovirus as zoonotic
pathogens as of the time of the Mid-term Review.

2) Achievements of the Qutputs

a) Output 1

Achievements of the Output 1 are as indicated below.

[Cutput 1]

Research and education systems for viral zoonoses is established in UNZA-SVM,

oVis

Achievements

1-1. Setup of experimental
instrument and equipment s
completed by March 2014.

The Project installed research instruments, equipment and devices such
as CO; incubators, safety cabinets, thermal cyclers, centrifiges, water
purifying apparatus and freezers, necessary for virology research, and
completed its setup at UNZA-SVM by March 2014.

Shortly thereafter, full-scale research activities such as isolation of
viruses and the experiments including recombinant gene technology
were commenced. In parallel, the Project installed apparatus and
equipment for the experimental animal facility such as
negative-pressure isolation racks and autoclave, and started rearing
animals for experiments.

1-2. SOPs are developed at
UNZA-SVM by the time of the
Terminal Evaluation.

UNZA-SVM, in tandem with HU, has been providing diagnostic
services for EVD and African swine fever as of the time of the
Mid-termn  Review. Through those collaborative activities, basic
knowledge, technologies and manipulation skills were transferred from
HU to UNZA-SVM,

As was shown in the Activity 1-2, the Project has just started to prepare
SOPs for established or standardized diagnostic methods and/or
experimental protocols as of the time of the Mid-term Review. The
Project will prepare SOPs as additional diagnostic methods and
protocols were established hereafter,

The Project is supposed to develop a manual by compiling them by the
end of the project period.

1-3. Stock preservation for natural
resources is started by December
2014.

The Project had commenced to preserve a lot of specimens from
several species of animals and arthropods systematically in two -80
degree Celsius deep freezers at UNZA-SVM as of December 2014, In
addition, the Project also started registering human sera for virology
research with the sample library as the system of collaborative research
between UNZA-SVM and UTH is progressed until the Bio-bank under
the National Health Research Authority is established. For these
reasons, stock preservation system for natural resources are properly
established for viral infectious disease researches in UNZA-SVM.

At the time of the Mid-term Review, Japanese researchers are taking
initiative_of the operational management of the library; hereafter,

A /f'(;b
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Japanese researchers are planning to transfer their authority to Zambian
researchers in consideration of sustainable and independent
management of the sample library by the end of the project period.

After the commencement of the Project in June 2013, UNZA-SVM and HU have started discussions
with regard to the details of the upcoming research activities; in parallel, research instruments,
equipment and devices necessary for the virology research of the Project were installed. The Project
had completed setting up the virclogy laboratory and animal facility as of March 2014, As the
necessary research instruments and other items are installed, the project research activities such as
the isolation of viruses and the recombinant DNA experiments are also accelerated, As described in
the achievements of Output 2 and 3 above, the Project is vigorously working on various research
activities as of the time of the Mid-term Review. The Project also established the sample library to
preserve specimens from various animals and arthropods and systematically. Further, it is expected
that UNZA-SVM and UNZA-SOM will exchange a MOU for collaborative research between
UNZA-SVM and UTH within the year 2016; therefore, research activities using human samples are
supposed to progress. Meanwhile, the Project provided not only for technical assistances for the
research of viral infectious diseases but also for the establishment of implementation system of
research activities and even diagnostic services for viral infectious diseases as a part of the national
surveillance system. Since the Project put the emphasis on the autonomy of UNZA-SVM, Japanese
tesearchers have been assisting not only for research activities but also the operation of research
activities including laboratory and sample library managements.

Under such research environment, the Project had transferred the basic knowledge and technologies
of virology research through the collaborative activities such as diagnostic services for EVD and
African swine fever as well as the surveillance of avian influenza and hemorrhagic fevers between
UNZA-SVM and HU. Through those research activities, many experiments, investigation activities,
and even facility management are being standardized as of the time of the Mid-term Review;
hereafter, the Project is supposed to prepare SOPs for those standards and subsequently, compile
them into a manual by the final year of the Project.

On the other hand, responding to the EVD outbreak in western African countries in 2014, the Project
held a training session entitled “Training Course for Preparedness of Ebola Virus Disease:
Diagnosis and Biosafety” in February 2015 using the virology laboratory of the Project. The training
session was geared not only to the researchers of UNZA-SVM but also to health personnel engaged
in infectious disease control in the MOH, district health offices and even local health facilities (the
number of participants was as many as 42 despite of short notice). Some pieces of equipment were
provided in student training room of UNZA-SVM and effectively used for practices under the
supervision of the lecturers (same as Zambian researchers).

For these reasons, it is considered that the implementation system for research and education in
UNZA-SVM and the progress and achievements of the Qutput 1 are generally deemed to be
appropriate. After the time of the Mid-term Review, the Project is supposed to accelerate technical
assistances with regard to the preparation of SOPs and operational management of the sample library
in consideration of autcnomy and sustainability.

b) Output 2
Achievements of the Output 2 are as indicated below.

[Output 2]

Diagnostic methods (detection of viral genome, viral-specific antibody and viral antigen) are established/improved
for known viral zoonoses such as influenza and viral hemorrhagic fevers.
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2-1. Detection method(s) for viral
genome are  established at
UNZA-SVM by March 2016.

The Project had established PCR-based gene detection methods at
UNZA-SVM targeting various viruses such as influenza virus, filovirus
(Ebola virus, Marburg virus), phlebovirus, African swine fever virus,
paramyxovirus, flavivirus and rabies virus as of the time of the
Mid-term Review,

2-2. Detection method(s) for
viral-specific  antibodies  are
established at UNZA-SVM by
March 2016.

The Project had established virus-specific antibody detection methods
using enzyme-linked immunosorbent assays or immunofluorescence
assays, tarpeting various viruses such as influenza virus, filovirus,
RVFYV, CCHFV and hantavirus as of the time of the Mid-term Review.

2-3, Detection method(s) for viral
antigens are established at
UNZA-SVM by December 2017.

HU had succeeded in developing the immunochromatography-based
viral antigen detection method for EVD using monoclonal antibody
against NP of Ebola virus; subsequently, produced the EVD rapid

diagnostic test kit with a Japanese private enterprise with sufficient
clinical performance for practical use. The Project is planning to
introduce the kit to UNZA-SVM and UTH on a trial basis after the time
of the Mid-term Review.

®  After the time of the Mid-term Review, the Zambian researchers who
participated in the short-term training at HU will take initiative, with
the support of Japanese researchers, to develop a viral antigen detection
method using monoclonal antibodies targeting Marburg  virus
vigorously.

As was described the achievements of Output 2 above, the Project has established many diagnostic
methods that detect viral genes and virus-specific antibodies targeting various viruses; therefore, it is
deemed that the diagnosis capacity of UNZA-SVM for viral infectious diseases has been
significantly improved as of the time of the Mid-term Review. Concerning the development of viral
antigen detection method, the EVD diagnostic test kit®, developed with the initiative of HU and a
Japanese private enterprise, is considered to be reached the sufficient level for practical use. The
Project is anticipated to move on to the development of viral antigen detection method at
UNZA-SVM right after the Mid-term Review on a full scale; especially, targeting Marburg virus. On
top of that, the Project is supposed to develop virus detection method(s) in consideration of necessity,
in case that existing and/or novel hemorrhagic fever viruses are detected or isolated by the screening
activities.

Meanwhile, in addition to the research outcomes aforementioned, the virology laboratory of the
Project has contributed to the preparedness for infectious disease outbreaks. In concrete terms, the
said laboratory of UNZA-SVM was designated by the National Ebola Virus Disease Preparedness
Committee as the only laboratory that can provide diagnostic service for EVD in Zambia, in
response to the EVD outbreak in western African countries in 2014, and provided laboratory
diagnosis for 16 EVD-suspected cases as of the time of the Mid-term Review. At the beginning,
Japanese researchers took initiative of testing work of EVD-suspected samples; however, techniques
of the testing were transferred to Zambian researchers in a stepwise manner. Then, three Zambian
researchers performed laboratory diagnosis of EVD for the latest case independently, implying that
they had acquired the testing techniques as of the time of the Mid-term Review. It is expected that
laboratory diagnosis for EVD will further be consolidated by accumulating experiences with the
advice from Japanese researchers. At the time of the outbreak of African swine fever in Zambia in
2013, UNZA-SVM and CVRI, with the support from Japanese researchers (JICA experts), provided
diagnostic services collaboratively. Techniques of the PCR-based detection method for African
swine fever have already been transferred to UNZA-SVM and CVRI, and those organizations are

8 A Zambian researcher has participated a part of developing work regarding basic technology for the detection of
Ebola virus,
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able to provide diagnostic services for that disease independently as of the time of the Mid-term
Review.

As just described above, many detection methods targeting various viruses that cause viral infectious
diseases including zoonoses have been developed or modified at UNZA-SVM owing to the
implementation of the Project; therefore, it is considered that the progress and achievements of the
Output 2 exceeded our expectation.

¢} Output 3

Achievements of the Output 3 are as indicated below.

[Output 3]
Risks of known and/or unknown (or uncharacterized) viruses as pathogens are assessed on the basis of information

on genetic analyses, natural reservoirs, transmission pathways, host ranges and pathogenioity.

OVis : : Achievements
3-1. Screening work for viral | ® The Project is continuing screening of the specimens obtained from
genome, viral antigen and/or wild animals and arthropods under the Qutput 1 for the detection of
virus-specific antibedies is started genomes, specific antibodies and antigens of several viruses such as
by December 2014, influgenza virus, filovirus, RVFV, phlebovirus, African swine fever

virus, flavivirus, paramyxovirus and rabies virus using various methods
developed under the Output 2 as of the time of the Mid-term Review.

® The Project may add some other target viruses for screening when
detection methods are newly developed hereafter, and continues it until
the end of the project period.

® On top of that, human sera are added to the sample library at
UNZA-8VM. The ethical review for the virology research using human
samples is in process at UTH; in parallel, the discussions have been
continued between UNZA-SVM and UNZA-SOM for exchanging a
MOU for collaborative research between UNZA-SVM and UTH as of
the time of the Mid-term Review. The Project is ready to start screening
of viruses in human samples right after those process be ended.

3-2,  Analytical work for | ® The Project, in advance of the plan stipulated in the Plan of Operation

phylogenetic characterization of (PO), conducted research activities for phylogenetic characterization of
isolated/detected viruses is started various viruses such as avian influenza virus isolated from wild aquatic
by December 2016, birds and phlebovirus, African swine fever virus and paramyxovirus of

which genes were detected as of the time of the Mid-term Review.

®  The Project will continue the research activities regarding phylogenetic
characterization of isolated viruses hereafter. In case that the Project
isolates and identifies novel viruses especially hemorrhagic viruses,
phylogenetic charactetization will be performed for it.

3-3. Analytical work regarding [ ® The Project, at HU, has steadily progressed the establishment of

molecular factors associated with experimental systems such as a pseudotype virus system for the
host range and pathogenicity of analyses of viral glycoproteins and genomic analyses using
isolated/detected viruses is started next-generation sequencer, which are necessary to investigate
by March 2017. characteristics of novel viruses.

®  The Project had installed research instruments, equipment and devices
for the assessment of replication capacity and pathogenicity of viruses
isolated at UNZA-SVM. Animal Facility has also been established at
UNZA-SVM. In parallel, the Project dispatched two Zambian
researchers to HU for two months in order to give them training with
regard to basic virology research methods including the assessment of
replication capacity and pathogenicity.

As described at the achievements of OVIs for Qutput 3 above, the Project had commenced the
screening of viruses using detection methods established under the Output 2 (OVI 3-1) as well as the
analyses for pathogenicity, host ranges, etc. in advance of the Plan of Operation, and already gained
many findings with regard to viral zoonoses. Some of the findings were already reported in
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internaticnal scientific journals as of the time of the Mid-term Review. Major research outcomes
were summarized as follows: the detection of virus-specific antibody against filovirus from fruit bats,
the detection of virus-specific antibodies against RVFV and CCHFV from bovines, the detection of
novel phleboviruses from ixodid ticks, the isolation of Mumps-like paramyxovirus from fruit bats,
the isolation eof various subtypes of avian influenza virus from feces of wild aquatic birds, In
addition, the Project found, as remarkable research outcomes, that the viruses with the potential to
directly infect mammals are maintained in wild aquatic birds suggested from the characterization of
isolated avian influenza viruses, and that tick-borne phlebovirus is passaged by transoverian
infection. As aforementioned, the Project had obtained various research outcomes that are expected
to contribute to elucidate natural hosts, transmission pathways, host ranges and pathogenicity in
future.

Meanwhile, the Project had performed genetic diagnosis for a total of 16 EVD-suspected Zambian
patients as of the time of the Mid-term Review; fortunately, no ebolavirus was detected. 13 out of 16
samples were sent to HU and subjected to advanced genetic diagnosis using next-generation
sequencing technique; however, no RNA virus that has the potency to cause any hemorrhagic fevers
was detected. As was described in the achievement of OVI 3-3, nevertheless, Japanese researchers
are working on the establishment of the detection methods for novel viruses and its characterization
at HU; in parallel, the Project is putting efforts on the arrangement of research environment to
analyze replication capacity and pathogenicity of viruses. Those research activities are supposed to
be continued after the time of the Mid-term Review,

As aforementioned, the Project had accumulated the epidemiological information on viral zoonoses
in Zambia, and obtained many novel findings even at the time of the Mid-term Review. In parallel,
the Project is proceeding the arrangement of research environment for the risk analyses of existing
and novel viruses. For these reasons, it is considered that the progress and achievements of the
Output 3 exceeded our expectation.

3) Achievements of the Project Purpose

[Project Purpose]

Encompassing research and surveillance capacity for viral zoonoses is strengthened in Zambia, through
collaborative researches between Zambian and Japanese research Institutes,

_ - OVIs _ Achievements
1. Whole process of the development | ®  The Project has completed setting up the experimental environment
of monoclonal antibody is done at such as the installation of research instruments and other necessary
UNZA-SVM by themselves. items as well as animal facility to produce monoclonal antibody/-ies

as of the time of the Mid-term Review. Moreover, Zambian
researchers were dispatched to HU and acquired experimental
techniques necessary to produce monoclonal antibodies. For these
reasons, the Project is ready to start the research work for the
development of viral antigen detection methed as of the time of the
Mid-term Review.

® The Project started rearing experiential animals at UNZA-SVM,
and has just started to prepare immunogens using gene recombinant
techniques.

® The Project is planning to perform 1¥ screening of antibodies
against NP of Marburg virus to select antibodies with high affinity
to viral NP, followed by the preparation of monoclonal antibody for
the development of viral antigen detection method for the said
VIrs.

2. A surveillance system for viral | ®  The Project has been continuing the sampling trip to collect feces of
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ZOONOSES is established in

UNZA-SVM.

wild aquatic birds to monitor the prevalence of avian influenza
viruses epidemiologically at the Lockinvar National Park on a
monthly basis after the commencement of the Project. The fecal
samples are regularly subjected to isolation and identification of
influenza subtypes by the Project,

Concerning the African swine fever, UNZA-SVM and CVRI
provided diagnostic services for this disease with the support from
Japanese researchers at the time of its outbreak in Zambia in 2013,
Both institutes established the diagnostic system for the African
swine fever independently as of the time of the Mid-term Review,

Responding to the EVD outbreak in western African countries in
2014, UNZA-SVM was designated as the only laboratory to
provide EVD diagnostic services in Zambia. Through the
countermeasure activities, EVD diagnosis system amongst
UNZA-5VM, MOH and UTH including sample flow, information
flow (feedback) and other necessary counteractions.

It is likely that integrated network will be established, after the
close discussion and consultation of relevant parties, in case that
existing and/or novel hemorrhagic fever viruses are found and
evaluated as high risk to humans on the basis of the replication
capacity and pathogenicity assessments.

3. More than 5 research papers
regarding genetic analyses, natural
reservoirs, transmission pathways,
host ranges and pathogenicity of viral
zoonoses in Zambia, in which first or
composite  authors is Zambian
researcher(s), are published in
peer-reviewed  journals  with  its
impact factor more than 1.0.

As of the time of the Mid-term Review, the Project has published a
total of 6 scientific atticles (one article is in press) with the theme of
viral infectious diseases in international journals of which impact
factors are 2.0 or above. See below for the details of the articles
(Zambian authors are underlined).

Four (4) out of the 6 articles are specific for viral zoonoses (No. 1,
2, 4 and 5 including peer-reviewed review article).

. Simulundu E, Nao N, Yabe J, Muto NA, Sithebe T, Sawa H,

Manzoor R, Kajihara M, Muramatsu M, Ishii A, Ogawa H,
Mweene AS, Takada A. The zoonotic potential of avian influenza
viruses isolated from wild waterfow! in Zambia. Arch Virol. 2014
Oct;159(10): 2633-40.

. Changula K, Kajihara M, Mweene AS, Takada A. Ebola and

Marburg virus diseases in Africa: increased risk of outbreaks in
previously unaffected areas? Microbiol Immunol. 2014 Sep;58(9):
48391,

. Yabe J, Hamambulu P, Simulundu E, QOgawa H, Kajihara M,

Mori-Kajihara A, Chanpula-Chitanga K, Mwase M,
Mweemba-Muwowo M, Chambaro HM, Mataa L, Hang'ombe B,
Namangala B, Fandamu P, Sawa H, Takada A, Higashi H, Mweene
AS. Pathological and molecular diagnosis of the 2013 African
swine fever outbreak in Lusaka, Zambla. Trop Anim Health Prod.
2015 Feb;47(2): 459-63.

. Matsuno K, Weisend C, Kajihara M, Matysiak C, Williamson BN,

Simuunza M, Mweene AS, Takada A, Tesh RB, Ebihara H,
Comprehensive molecular detection of tick-borne phleboviruses
leads (o the retrospective ldentification of taxonomically
unassigned bunyaviruses and the discovery of a novel member of
the genus phlebovirus. I Virol. 2015 Jan;89(1): 594-604.

. Ogawa H, Miyamoto H, Nakayama E, Yoshida R, Nakamura I,

Sawa H, Ishii A, Thomas Y, Nakagawa E, Matsuno K, Kajihara M,
Maruyama J, Nao N, Muramatsu M, Kuroda M, Simulundu E,
Changula K, Hang'ombe B, Namangala B, Nambota A, Katampi J,
igarashi M, Ito K, Feldmann H, Sugimoto C, Moonga L, Mweene
A, Takada A. Sercepidemiological Prevalence of Multiple Species
of Filoviruses in Fruit Bats (Eidolon helvum} Migrating in Afvica.
J Infect Dis, 2015 Oct 1212 Suppl 2: 5101-8.

. Ndashe K, Simulundu E, Hang’ombe BM, Moonga L, Ogawa H,

Takada A, Mweene AS. Molecular characterization of infectious
bursal disease viruses detected in vaccinated commercial broiler
flocks in Lusaka, Zambia. Arch Virol fin press).

20



digital2
長方形

digital2
長方形

digital2
長方形

digital2
長方形


After the commencement of the Project in June 2013, Japanese researchers (JICA Experts) and
Zambian researchers of UNZA-SVM have established a robust implementation system of the Project
under the close liaison and coordination, and the Project’s research activities have generally been
progressed as of the time of the Mid-term Review. Before the commencement of the Project,
UNZA-SVM had insufficiently been equipped with research instruments and other hardware and
also the knowledge and techniques necessary for the virology research, resulting in less
implementation of virology research in UNZA-SVM at that time. However, with the support from
the Preject, the research environment for the implementation of virolegy research is deemed to be
arranged; simultaneously with that, many virus detection methods for viral zoonoses of public health
concern in Zambia and its neighboring countries were embedded. Through the collaborative research
with Japanese researchers, Zambian researchers have enhanced their capacity for diagnosis of viral
zoonoses. For these reasons, it is deemed that the capacity of laboratory diagnosis is strengthened
dramatically. Morcover, the project research activities such as risk analyses based on the
characterization of existing and novel viruses using the detection methods developed as well as other
fundamental studies such as natural hosts, host ranges and transmission pathways have been
progressed. The Project, as of the time of the Mid-term Review, has published a total of six scientific
articles on the basis of the findings and achievements of the project research activities in
international scientific journals, The Project has other scientifically important research findings that
cannot be disclosed at the time of the Mid-term Review due to the confidentiality reason, which
includes beneficial information to the infectious disease control in Zambia,

On the other hand, during the outbreak of African swine fever in Zambia and the outbreak of EVD in
western African countries in 2014, the Project had contributed to viral infectious diseases control
by providing diagnostic services and technical assistances to administration officers as well as
medical professionals at central and local levels Through taking measures for those outbreaks, the
relationship amongst the relevant organizations engaged in the infectious disease control such as
MOH, MFL and CVRI were established.

As aforementioned, the Project achieved not only the research outcomes but also the functional
enhancement of UNZA-SVM and human resource development for the implementation of research
activities and the surveillance of infectious diseases as expected or more. For this reason, it is
considered that the progress and achievement of the Project Purpose as of the time of the Mid-term
Review are appropriate in general,

3.3 Implementation Process

1) Progress of Activities

Though the Project started in June 2013, the Project Coordinator (JICA expert) was dispatched to
Zambia in September 2013, three months after the commencement of the Project. Further, the 1%
meeting between Zambian and Japanese researchers (JICA experts) were held in October 2013. Until
then, the project research activities haven’t been conducted practically at UNZA-SVM. However, the
Project has been receiving the support from the Zambia base of HU under the scheme of the Japan
Initiative for Global Research Network on Infectious Diseases (J-GRID), and had been making
discussions with UNZA-SVM on the setup of project laboratory and the installation of research
instruments and other items via the resident researchers of the said base.

After the arrival of the Project Coordinator and Japanese researchers at UNZA-SVM, the Project
immediately started setting up the virology laboratory in parallel with the research activities such as
sampling trip wsing existing instruments and equipment as well as human resources. To be more
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specific, the Project had conducted 1* sampling activity at the Lochinvar National Park. Meanwhile,
Japanese researchers has commenced the project research activities such as the development of basic
techniques of virus detection methods immediately after the commencement of the Project
vigorously.

As the setup of the laboratory were progressed, the project research activitics were also accelerated.
As was described in the achievements of the OQutputs and the Project Purpose, the Project yielded
various research outcornes to date and the capacities of virology research and laboratory diagnosis
were enhanced significantly. For these reasons, the delay of full-scale commencement of the project
activities has not affected negatively to the achievements of the Outputs as well as the Project
Purpose.

On the other hand, responding to the outbreak of EVD in western African countries in 2014, the
Government of Zambia constructed the framework of the preparedness for that, and the National
Ebola Virus Disease Preparedness Committee, established under the Government, designated
UNZA-SVM to serve as the testing facility for EVD in Zambia. During the outbreak, the EVD
diagnosis service had top priority over any duties, even the project research activities; in particular,
since the laboratory work for EVD diagnosis should have been done by Japanese researchers at that
time, their movement to the places where Zambian researchers cannot contact with was restricted.
Moreover, the work load of Zambian and Japanese researchers was significantly increased to attend
the meetings for EVD control, to respond to the media and to give lectures for medical professionals
on top of the project research activities. Currently, the work burden of project members to the EVD
diagnostic services is being resolved as the skills and know-how of Zambian researchers have been
enhanced and the EVD outbreak in western African countries draws to an end. Eventually, the said
events did not affect the achievements of the Outputs and the Project Purpose,

2) Project Management and communication amongst parties concerned

The 1% JCC, the highest decision making authority of the Project, was convened in June 2014,
approx. one year after the commencement of the Project. JCC hasn’t been convened thereafter,
Nevertheless, UNZA-SVM and HU have been maintaining close relationship since the establishment
of UNZA-SVM in 1983. In 2007, the HU Research Center for Zoonosis Control in Zambia
(HUCZCZ) was established in UNZA-SVM. As described above, the liaison and coordination
between UNZA-SVM and HU have been done by the project Coordinator and the Japanese
researchers stationed at HUCZCZ while the absence of Japanese researchers of the Project.
Meanwhile, a total of 29 Japanese researchers had been dispatched to UNZA-SVM. The Project set
the meeting opportunities to deal with important issues at the timing of Chicf Advisor’s visits to
Zambia in consideration of efficiency.

Moreover, the liaison and coordination have been smoothly done not only between UNZA-SVM and
HU but also with partner organizations such as MOH, UTH, MFL and CVRI by taking opportunities
of the meeting regarding the preparedness for the outbreaks of African swine fevers and EVD
aforementioned,

For these reasons, even though the Project has not fulfilled the planned frequency for monitoring
activities (fwice a year, at least) as a project activity set in the PDM, the communication amongst the
partner organizations of the Project has been maintained. The management of whole project matters,
including progress management of the research activities, has properly been done during the 1% half
of the project period.

22

7N . EF L7



3) Ownership and Autonomy

As has been described, the needs for the preparedness against the said outbreaks raised the
importance not only of technology upgrade for the diagnostic methods for viral infectious diseases
including zoonotic diseases but also of basic research such as epidemiological studies and
characterization of existing and novel viruses.

Under such situation, Zambian researchers have been highly motivated and have been undertaking
research work with enthusiasm. Especially young Zambian researchers have been taking a proactive
stance to acquire knowledge and skills for virology research. Meanwhile, four Zambian researchers
earned Ph.D. at HU, and two young Zambian researchers participated the training at HU under the
support of the Project. In addition, Zambian researchers have closely been working with Japanese
researchers at UNZA-SVM in this Project. Through such collaborative research activities, Zambia
researchers, especially the young researchers, were inoculated by Japanese researchers with work
attitude and the mindset of teamwork.
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CHAPTER 4 RESULTS OF THE REVIEW

4.1 Relevance

The relevance of the Project at the time of the Mid-term Review is enhanced further than that
at the time of the ex-ante evaluation

1} Consistencies of the Project Purpose with the policies of infectious disease control and of
science and technology, as well as the needs of target groups in Zambia

The Ministry of Health gives priority to “Epidemics Control and Public Health Surveillance™ among
the related policies under its “National Health Strategic Plan 2011-2015.” MFL stresses the
importance of viral zoonosis control in its “National Agriculture Policy 2012” from the perspective
of the livestock productivity and states in its “Livestock Development Policy 2012” to strengthen
surveillance function to control viral zoonosis outbreaks, While with these emphases at the national
policy levels, the outbreaks of African swine fever and EVD occurred in Zambia in 2013 and in the
western Africa in 2014 respectively, which came to raise the necessity to promote preparedness to
these pandemic outbreaks,

The Project, focusing on the viral zoonoses, develops diagnostic methods for those viruses that could
cause PHEIC in Zambia and conducts characterization of known and wnidentified viruses and risk
assessment by identifying the natural reservoirs and host ranges. Through these activities jointly
carried out by the Japanese and Zembian researchers, it is expected that Zambia’s capacity for testing
and diagnosis for viral infectious diseases would be upgraded. Moreover, the collaborations among
the crganizations concerned such as MOH and MFL.

For these reasons, it is considered that the Project has moved to the forefront of the control of viral
zoonoses, especially for hemorrhagic fever viruses, in Zambia.

2) Consistency of the Project Purpose with Japan’s Aid Policy

The Government of Japan has been promoting aid activities for infectious disease control, and the
“Global Health Policy 2011-2015” clearly come out with the promotion of NTD control,
preparedness for emerging and reemerging infectious diseases and international collaboration for it.
Furthermore, in its “Basic Design for Peace and Health (Global Health Cooperation)” and “Basic
Policy on Strengthening Countermeasures for Infectious Diseases that Pose a Threat to Global
Society”, both publicly announced in September 2015, the Government of Japan states to build a
health security that is resilient to external factors such as public health emergencies and disasters and
to strengthen Japan’s contribution and roles for the countries and regions facing the pandemic
outbreaks of public health concerns. Therefore, there wasn’t any alteration in the Japan’s aid policies
so as to undermine the relevance of the Project with regard to the consistency of the Project Purpose
with Japan’s Aid Policies, that is to say, the consistency is being maintained at the time of the
Mid-term Review.

3) Appropriateness of implementation method

@  Technical transfer of scientific technologies

After having developed the basic technologies at HU, a part of the viral detection methods was
introduced at UNZA-SVM. Those requiring advanced technologies and devices such as
characterization of isolated viruses and exploration of novel viruses using next generation
sequencing technique are also carried out at HU.
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The Japanese research institute HU, stressing the independence and sustainability of research
activities by UNZA-SVM, sclected the research methods that should be established at UNZA-SVM
and conducted technical transfer. As four of the Project members of UNZA-SVM have earned a
doctoral degree at HU and two researchers learned the basics of viral research comprehensively
through the training program supported by the Project, the Zambian researcher can be said to have
acquired the necessary levels of knowledge and experiences for relatively advanced researches.

Based on the above, it is judged that the sustainable structure for researches is established in
UNZA-SVM and that the implementation method is appropriate.

@  Special consideration for gender issues, social grades, environment, ethnic groups, etc,

Negative impacts for human body and environment are concerned in the Project since researchers
are engaged in the research activities in which infectious materials are handled. However, the
research activities are conducted under the supervision of JICA experts (researchers) and/or Zambian
researchers. In this manner, considerations to the safety of human body as well as environment are
properly made in the Project.

4.2 Effectiveness

The effectiveness of the Project is considered to be high in general at the time of the Mid-term
Review,

1) Probability of Achievement of Project Purpose

Immediately after the Project’s commencement in June 2013, development of detection methods for
viruses such as Ebola virus started at HU. Setting up of the laboratory for the Project also started at
UNZA-SVM. In parallel, collection of feces samples of wild aquatic birds and ixodid and detection
of viral genome from animal suspected of African swine fever. Collected samples are systematically
stored in the library which was established at UNZA-SVM (Output 1).

As the setting up of the laboratory progressed, full-scale research activities in Zambia came to take
place. Detection methods for viral genome and virus-specific antibodies were developed and these
technologies were introduced to UNZA-SVM. Sensitivity and specificity were assessed by using the
samples stored in the library. So far a number of methods were established at UNZA-SVM, which
made the epidemiological analyses of viral infections including zoonosis possible in Zambia (Output
2.

Viral detection methods developed through the Project were used by Zambian and Japanese
resecarchers (JICA experts) for viral screening and characterization of detected viruses at
UNZA-SVM. As of the time of the Mid-term review, a number of findings were attained and some
of them were published in international journals. There are some research outcomes which are yet to
be published and more articles are expected to be published onwards. In addition, the researchers
have attended a number of invited lectures (8 in Japan, 7 international), academic meetings (9 in
Japan, 6 international), and poster presentations (1 in Japan, 11 international) by the time of the
Mid-term review (Output 3).

During the outbreak of African swine fever in 2013, the Project supported testing and diagnostics.
During EVD outbreak in 2014, the Project provided advices to the National Ebola Virus Disease
Preparedness Committee and testing and diagnostics of samples from suspected patients. Through
these activities, the collaborative network among MOH, UTH, MFL, CVRI ctc. was established.
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The Project continues its joint research, keeping future sustainability of UNZA-SVM in mind.
Capacity development of the Zambian researchers is well under way while working with the
Japanese researchers, As a result, the capacity of the Zambian researchers has reached the level
where the epidemiological surveys for avian flu (i.c. from sampling to isolation and identification of
virus) can be carried cut without any guidance by the Japanese researchers. Testing and diagnosis of
EVD can also be carried out solely by the Zambian researchers though further accumulation of
experience under guidance of Japanese researchers is desirable. Moreover, by the Mid-term review,
two Zambian researchers received trainings at HU and acquired the skills of the basic viral research.
Their capacity level has been raised considerably and they can handle viral isolation as well as
identification of infected animals and viral types by using genetic methods. They effectively apply
the acquired knowledge and experience to the research activities in the Project and are actively
involved in the joint research.

From the above, setting up of research environment for viral zoonosis at UNZA-SVM was almost
completed and bath research and institutional and human capacity buildings have made expected
progress or more. If the project activities continue to be implemented as planned, the project purpose
will likely be achieved by the end of the project period and the level of achievement thus far is
generally appropriate.

On the other hand, it is planned that the research activities will be expanded and deepened after the
Mid-term review. As for viral detection methods, important activities to achieve the project purpose
are planned, including development of detection methods for Marburg virus antigens using
monoclonal antibodies. Since production of monoclonal antibodies requires a number of skills and
knowledge that are necessary for life science, it is expected that these activities will further improve
UNZA-SVM’s capacity for research and development. Other viral detection methods will also be
sought in order to improve testing and research capacities for viral zoonoses.

2) Important assumptions for the achievement of Qutputs and Project Purpose

@  Current status of the important assumption of “Zambian side allocates an adequate budget
and personnel for the profect activities” for the achievement of Outputs

UNZA-8VM is a university and the research cost is covered by external competitive funds
just like the case of other research institutes in many countries including Japan. Since the
virology research function in UNZA-SVM was not enough, financial input from
UNZA-SVM for the Project is limited. This matter was thoroughly discussed at the time of
project designing and the Zambian side has made efforts to the extent possible in accordance
with what is stated in the PDM, -

Since input of human resources by the Zambian side was done as expected, this assumption is
fulfilled up until the time of the Mid-term review.

@ Current status of the important assumption of “Trained counterparts do not leave their
position so as to affect the outputs of the Project” for the achievement of Outputs

Since the commencement of the Project, there have been few reshuffles and tumovers of the
counterparts. As the researchers who received trainings at HU in the Project utilize the
acquired knowledge and experience and implement research activities, this assumption is
fulfilled until the time of the Mid-term review.

@  Current status of the important assumption of “Necessary cooperation is gained by relevant
agencies {e.g. MFL, ZAWA, MOH/UTH, etc.) for the project activities” for the achievement of
Outputs.
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Until the time of the Mid-term review, good relationships with external organizations have
been maintained. As mentioned above, during the outbreaks of African swine fever and EVD,
effective collaboration among the MOH, UTH, MFL, CVRI etc. was established, contributing
to establish the network for infectious disease control network in Zambia.

Discussions between UNZA-SVM and UNZA-SOM are under way for joint resecarch related
to viral infectious diseases between UNZA-SVM and UTH and MOU for the joint research is
anticipated to be signed in 2016. This assumption is fulfilled until the time of the Mid-term
review.

@  Current status of the important assumption of “Necessary cooperation is gained by health
Jacilities and relevant agencies for the surveillance of viral zoonoses in Zambia” for the
achievement of Outputs.

As mentioned above, the collaborative relationships with external organizations were
established and the relationships are expected to be maintained from the perspective of
preparedness for viral infectious diseases including zoonoses.

However, as UNZA-SVM is an educational and research institute and attention must be paid
for officially incorporating it into the infectious disease surveillance system as health
administration system. Careful discussion is necessary and it will be discussed in the impact
section.

3} Contributing Factors for Effectiveness

In order to respond the EVD outbreak in the western Africa, the project researchers confirmed the
clinical performance of the EVD rapid diagnosis test kit to be reached at the level of practical use in
laboratory diagnosis, with the support from UNZA-SVM, JICA and INRB of the DR Congo.

EVD outbreak was declared as Public Health Emergency of International Concern (PHEIC) and it
turned out to promote the development of rapid test kit by the Project in the end and to contribute for
effectiveness.

4) Hindering Factors against Effectiveness

No inhibitory factors within and outside the Project have been observed at the time of the Mid-term
review.

4.3 Efficiency

The efficiency of the Project is high in general as of the time of the Mid-term Review.

1) Progress Management of the Project Activities

As described in the “Chapter 3 Project Performance”, the Project started full-scale research
activities in October 2013 when environmental setting of laboratory was taken place just after a
JICA long-term expert (Project Coordinator) was dispatched in September 2013. However, during an
interval of 4 months before launch of full-scale research activities, the related researches at the base
of HU and a part of research activities were carried out with existing research equipment of
UNZA-SVM. Meanwhile, mutual discussions with the Projects’ stakeholders on planning of
research activities were processed.

On the other hand, Joint Coordinating Committee (JCC) held with the purpose of sharing the
research outcomes and monitoring the project progress was held only once in June 2014, one year
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after commencement of the Project though it was initially planned to be held twice a year. That is
because the Project activities, including JCC, were temporarily slowed down since it got quite hectic,
being engaged in providing technical supports to national response to several disease outbreaks
occurred during the Project period such as African swine fever in Zambia in 2013 and EVD in
western Africa in 2014. However, the engagement of the Project to national disease control resulted
in more frequent communication between UNZA-SVM and other organizations concerned including
MOH, UTH, MFL, and CVRI, etc. that facilitated sharing the Project performance and progress
among them. For this reason, it can be said that a cancellation of JCC did not hinder the
communication and information sharing of the Project among the stakeholders.

Although the Project has kept appropriate communication with the stakeholders regardless the
number of JCC held, as critical research activities are lined up in the second half of the Project
period, it is expected that the Project deepens communications between the Project and its
stakeholders.

2) Beneficial utilization of provided equipment and materials

A set-up of essential research equipment was completed within first 2 years of the Project period and
the research activities have been actively processed by utilizing the set-up equipment.

The Project also provided some equipment for students’ laboratories and they are utilized for
practices of microbiology. The laboratories of the Project are often used for students to learn viral
diagnostic methods. In addition to that, some researches of CVRI utilized the laboratories in
UNZA-SVM which the Project supported to set up that resulted in collaborative research activities
with UNZA-SVM researchers. The research equipment provided by the Project benefitted not only
internal and external research activities but also educational activities and intelligential exchange
among researchers in UNZA-SVM.

3) Beneficial utilization of knowledge and skills acquired at the training in Japan

Two Zambian counterparts participated in short-term training in Japan hosted by HU and they
utilized knowledge and skills they acquired through the training for the research activities in the
Project.

The contents of the training included not only the know-how and techniques of virology research but
also laboratory management including maintenance of research instruments. Since they participated
in the training, the behavioral changes of the counterparts have been observed as they have currently
practiced a daily check-up of temperature in refrigerator and regular preventive maintenance of
research equipment,

4) Collaboration with External Resources

When before-mentioned outbreaks of viral infectious diseases occurred, the Project technicaily
supported on viral diagnosis and necessary technical transfer in collaboration and close
communication with the related organizations such as MOH, UTH, MFL and CVRI.

A process for the development of EVD rapid test kit was performed with suppoert of INRB in DR
Congo, one of SADC member states.

5) Contributing Factors for Efficiency

The dispatch of Japanese Experts (JICA experts) for the Project is more frequent than other technical
cooperation projects. Also, the Project, with its characteristic as a research project, requires
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numerous overseas procurements of research equipment and testing reagents etc. Especially an
initial set-up of laboratories at the beginning of the Project usually needs significant labor cost.

The Japanese Project Coordinator (JICA Long-term expert) assigned in the Project has acquired rich
experience in overseas procurement and practical experience of project initiation and coordination in
the other SATREPS project in Africa region. These experience and skills are well applied to project
coordination for the Project, for example, initial preparation of the Project, management of expert’s
dispatch, information sharing with the Project counterparts.

Overall, the roles of the Project Coordinator can be said one of major facilitating factors for smooth
implementation of the Project that leads to better Efficiency of the Project.

6) Hindering Factors against Efficiency

As mentioned above, since the dispatch of the JICA long-term expert (Project Coordinator) was
delayed, the Project activities in the field of Zambia were limited during several-months interval
until the Project Coordinator was posted in his position. However, no critical hindering factors
against Efficiency of the Project were found so far at the timing of Mid-term Review.

4.4 Tmpact

The following positive impacts are confirmed and/or expected by the implementation of the
Project,

1) Probability of achievement of envisaged Overall Goal(s)

The technical cooperation projects, implemented under the scheme of SATREPS, are not always
required to set Overall Goal(s) due to its characteristic feature of “joint research project”. Having
said that, SATREPS Project puts greater emphasis on the practical utilization of research outcome of
projects to society; therefore, the Team will discuss about two envisaged overall goals of the Project
in this section as follows: “Whether the knowledge and technologies acquired from the Project were
utilized for other virology research™; and “Whether the research outcomes gained by the Project
were utilized for the control of viral zoonoses in Zambia®.

(D Envisaged overall goal of “Whether the knowledge and technologies acquired from the Project
were utilized for other virology research”

The Project developed and updated the viral gene detection methods for viral genome or
virus-specific antibodies targeting various viruses and installed them at UNZA-SVM as of the
time of the Mid-term Review. It is notable that the Project, with the initiative of HU, had
developed the ebolavirus antigen detection method; subsequently, HU and a Japanese private
enterprise had succeeded in co-developing of the EVD rapid diagnostic test kit with sufficient
clinical performance for practical use. After the time of the Mid-term Review, the Project, at the
initiative of UNZA-SVM, will move on to the development of an antigen detection method
using monoclonal antibody targeting Marburg virus, Through the collaborative research for the
development of various virus detection methods targeting various viruses hand-in-hand,
Zambian researchers of UNZA-SVM have acquired the basic technologies for the detection of
various viruses. The said technologies can be utilized for the development of detection methods
targeting other viruses.

Even at the time of the Mid-term Review, the Team observed a typical case for effective
utilization of the techniques for developing a detection method targeting other viruses as
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follows: UNZA-SVM had been providing diagnostic services for rabies using the direct
flucrescent antibody technique (DFAT) that requires a couple of days in order to give test
results to clients, however, Zambian researchers applied a PCR-based detection method for
rabies virus with higher sensitivity and specificity that that of DFAT by utilizing the techniques
gained through the collaborative research of the Project, and shortened the time needed to give
feedback as short as approx. half a day. The technologies for the development of detection
methods can be utilized for the development of novel detection methods by themselves directly
or indirectly, in case that unforeseen outbreak of infectious diseases occurs. In parallel,
Zambian and Japanese researchers have been vigorously working in tandem on the research
activities at UNZA-SVM with regard to the risk analyses based on the characterization of
existing and/or novel viruses, as well as the research for natural hosts, host ranges and
transmission pathway. Since the findings and outcomes of those research are acknowledged to
be important for evaluate the necessity for developing diagnostic methods and even for
designing policies concerning infectious disease control in Zambia, it is anticipated that the
knowledge and technologies are utilized for other virology research to a certain degree even at
the time of the Mid-term Review.

Envisaged overall goal of “Whether the research outcomes gained by the Project were utilized
Jor the control of viral zoonoses in Zambia™

The Project has been continuing sampling trips at once in-a-month interval for the collection of
feces of wild aquatic birds for dual purposes as follows: one for the epidemiological study for
avian influenza and another for the monitoring of the invasion of birds with highly-pathogenic
avian influenza to Zambia. The results of the monitoring have been shared with relevant
governmental agencies such as MOH and MFL, implying that the Project substantively bears a
responsibility for the surveillance of avian influenza to a certain extent. In addition to that, the
Project has contributed directly or indirectly to the preparedness for the outbreak of viral
diseases, to be more specific, the outbreak of African swine fever in Zambia and the outbreak of
EVD in western Aftican countries. The Project is supposed to continue the characterization of
viruses isolated or of which gene were detected followed by the risk analyses on them; in case
that the novel useful findings were obtained, it is anticipated that information sharing and
technical support will be made through the network developed in Zambia, Likewise, in case of
the discovery of novel viruses, the Project is expected to develop virus detection methods as
necessary basis on the basis of the results of risk analyses including the evaluation of
pathogenicity and replication capacity. Since there is very much high demand of preparedness
against the outbreak of infectious diseases, those research and development activities will be
continued after the end of the project period and the research outcomes will also be utilized for
the infectious disease control including viral zoonoses, if the conditions for the continuation of
the research were fulfilled.

On the other hand, as just described above, the epidemiological studies of the Project
substantively became a part of surveillance system for infectious diseases in Zambia. Further,
UNZA-SVM was designated by the National Ebola Virus Disease Preparedness Committee as
the only agency to provide laboratory diagnosis of EVD in Zambia, and practically contributed
EVD diagnosis services for the suspected cases happened in Zambia with strong support from
Japanese researchers. The Project had provided technical advises to the Committee via a
Zambian project member who is also the member of the Committee. For these reasons, it is
deemed that the Project has already contributed the infectious disease control even at the time
of the Mid-term Review. Meanwhile, the pringipal functions of UNZA-SVM are research and
education; therefore, Zambian and Japanese researchers had managed to serve as a national
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testing laboratory with extra efforts on top of their major duties of research and education. In
this context, in order for the Government of Zambia to further enhance the preparedness against
infectious diseases, especially viral zoonoses, UNZA-SVM is required to continue the current
research system even after the end of project period as an education and research agency, not as
a part of administrative mechanism for surveillance. It is obvious that UNZA-SVM, as an
education and research agency, can continue to contribute to the administrative system;
however, external funding support such as competitive research grants but no one can guarantes
that UNZA-SVM can obtain it. Though there is no government-run research grant system like
that in Japan, the agencies engaged in the preparedness against infectious diseases such as
relevant ministries should have discussions in order to maintain the research function of
UNZA-SVM by the end of the project period, in consideration of the performance of
UNZA-8VM for the infectious disease control to date. On the other hand, as has been described,
the Project is anticipated to establish various virus detection methods targeting various viruses
at UNZA-SVM and to gain a number of research outcomes with regard to risk analyses and
other important findings such as natural hosts, host ranges and transmission pathway of existing
and novel viruses isolated or detected in Zambia. The users of such research findings and
outcomes are not UNZA-SVM but governmental organizations such as MOH and MFL, other
rescarch institutes and even medical and veterinary professionals; therefore, those relevant
parties should have commence practical discussions about what and how to utilize the findings
and research outcomes (virus detection methods, risk analyses and so on) of the Project for the
infectious disease contrel as well as animal and livestock health by the end of the project
period.

As just described above, it is anticipated that the envisaged overall goals will be achieved to some
extent; however, it is with reservations that “the conditions for the contlnuation of the research were
Julfilled”. As was described in the “Effectiveness™ section, since UNZA-SVM is the education and
research organization, the budget for research activities is essentially covered by competitive
research grants and/or collaboration with other organizations like that in Japan and other
industrialized countries. Therefore, it is highly expected that UNZA-SVM will acquire the capacity
to maintain and even enhance the viral zooneses research through the previous and upcoming
technical transfer from HU; nevertheless, it is difficult to estimate the sustainability of the Project
from the financial point of view as of the time of the Mid-term Review. Having said that, the Team
observed the UNZA-SVM’s efforts to enhance the financial sustainability of the Project at the time
of the Mid-term Review; the details will be discussed in the following section of “Sustainability”,

2)  Other Positive Impacts

(@  Detection of antibodies specific for filoviruses

Though the existence of filoviruses were unapparent in Zambia so far, the Project has
detected antibodies specific for filoviruses in the fruit bats (Eidolon helvum) captured in the
Kasanka National Park. This finding was deemed to be of high importance for infectious
disease control in Zambia from the epidemiological point of view, and published in an
international journal,

®  Contribution to the preparedness in Zambia against the EVD outbreak in the western African
Countries.

As has been described, UNZA-SVM was designated as the only facility to provide laboratory
diagnosis of EVD, and 16 samples of EVD-suspected patients were subjected to PCR-based
ebolavirus gene detection, and the results were fed back to MOH and UTH within 24 hours
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from the arrival of the samples at UNZA-SVM (all were negative for EVD). Japanese
researchers had been conducted the laboratory diagnosis for EVD but most recent test was
performed by Zambian members independently. In parallel with that, the Project has provided
the National Ebola Virus Disease Preparedness Committee with technical advises as well.
Moreover, the Project had held the training course entitled “Preparedness of Ebola Virus
Disease: Diagnosis and Biosafery” geared not only to researchers of UNZA-SVM but also to
MOH, Provincial Health Offices, UTH, MFL.

Meanwhile the EVD rapid diagnostic test kit is regarded at the level of practical use for
laboratory diagnosis, and is under review by WHO for the Accreditation. Approx. 400 set of
the kits were provided to INRB in the DRC via the JICA DRC Office in 2014. Approx. 300
sets of the kits are expected to be provided to Zambia by March 2016,

As just described, the kit has already contributed to the preparedness against EVD in Zambia,
The sensitivity of the kit is rather weaker than that of PCR-based gene detection method;
nevertheless, it will be useful for primary screening of EVD. Therefore, it is desirable that the
kits will be distributed to UTH and local laboratories in future. To this end, the Project is
planning to introduce the kit to UNZA-SVM and UTH on a trial basis to evaluate its
applicability for practical use. If the Project confirmed the applicability of the kit, distribution
of the kit to local laboratories will be considered in future, However, in order to dispense the
kit in Zambia, it is needed for the kit to be approved by MOH in accordance with the Drug
Act. If the Accreditation from WHO were given to the kit, that will be a supportive
information for MOH to inspect and evaluate the clinical performance of the kit. On the other
hand, the Project, at the initiative of UNZA-SVM, is recommended to start comprehensive
discussions amongst the relevant agencies such as the National Ebola Virus Disease
Preparedness Committee, MOH and UTH with regard to the application of the kit to the
infectious disease surveillance system in Zambia, in consideration of the budget allocation for
procurement, handling training geared to medical professionals, especially for laboratory staff,
and so on. If the distribution of the kit to local laboratories were realized, the Point-of-Care
testing for EVD will be in practice, and the preparedness against EVD is anticipated to
further be enhanced.

Diagnostic support for African swine fever at the time of its outbreak in Zambia and technical
transfer of the virus detection method for the relevant agencies

At the time of the outbreak of African swine fever in Zambia in 2013, Japanese researchers
provided technical support to UNZA-SVM and CVRI, which has a responsibility of
laboratory diagnosis for animal diseases, to perform laboratory diagnostic for the said disease.
Through those technical assistances, both UNZA-SVM and CVRI have established the
system of laboratory diagnosis for that disease as of the time of the Mid-term Review. Since
African swine fever is an animal-specific infectious disease, the Project excluded it from the
target diseases. Therefore, this can be regarded as a positive impact on the animal health in
Zambia.

Meanwhile, the researchers of CVRI continued a research collaboration with UNZA-SVM to
develop a viral gene detection method and a virus-specific antibody detection method for
RVFV with the support from Japanese researchers. This is also regarded as a future positive
impact of the Project.

Fostering Zambian and Japanese young researchers

As was described in the “Effectiveness™ section, the Project dispatched twe Zambian young
technicians to HU to give shori-term training for basics of virology research. After returning
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to Zambia, the trained technicians beneficially utilize what they learned to the project
research activities. Further, two Japanese young researchers are stationed in UNZA-SVM
and closely work with UNZA-SVM researchers. This helped them to gain good experiences
of virology research from the academic point of view as well as the management of
collaborative research in foreign countries. Meanwhile, Japanese researchers stationed in
UNZA-SVM contribute fostering future researchers by providing technical support and
advises to master’s and Ph.D. students of UNZA-SVM and UTH.

Concerning to Japanese students, HU dispatched a total of 4 Ph.D. students to the Project in
Zambia under the “Fostering Global Leaders in Veterinary Science toward Contributing to
‘One Health ™ as of the time of the Mid-term Review.

®  Contribution of the research outcomes to neighboring countries

Zambia is a member country of the Southern African Centre for Infectious Disease
Surveillance (SACIDS), which is a consortium of universities and research institutes in
medical and veterinary fields to enhance collaboration of research in humans and animals. A
Zambian principal researcher of the Project is a board member of SACIDS, and other
researchers in UNZA-SVM and CVRI are also the members. The Project utilized the
relationship of the SACIDS membership to conduct a test of clinical performance of the EVD
rapid diagnostic test kit in INRB in DR Congo. Other research outcomes are also expected to
be shared with other member countries of SACIDS in future; therefore, this is regarded as a
future positive impact of the Project.

®  Awareness raising effects for the preparedness against viral zoonoses including EVD

As has been described, the outbreaks of African swine fever and EVD draw increasing
attention of general population to the infectious diseases that spread across borders not only
in Zambia but also in Japan. Under the circumstances, the Project (or a part of the Project)
received a high degree of media coverage.both in Zambia and Japan; the members of the
Project disseminated awareness messages on EVD through government and private TV and
radio stations, and printing media in English and local language. Owing to this, it is
considered that the Project contributed awareness raising of the general population toward the
preparedness against viral zoonoses including EVD.

3) Negative Impact

No negative impact attributed to the implementation of the Project was observed as of the
time of the Mid-term Review.

4,5 Sustainability

A self-sustainability as well as a self-deployment of the benefits provided by the Project can be
expected to some extent as of the time of the Mid-term Review.

1) Political and Institutional Aspects

As described in the “Relevance” section, political importance of countermeasures for control of
infectious diseases, animal health and promotion of scientific technology in Zambia is maintained,
and it is assumed to be continued even after the end of the Project. Also, the interview sessions with
the MOHE, MOH and MFL addressed their high expectation towards the Project on application of
research outcomes gained by the Project to solving issues in Zambia and human resource
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development for Zambian researchers through the Project activities.

As described in the “fmpact” section, it is required to maintain and improve research functions and
capacity for testing and diagnosis of UNZA-SVM for strengthening the national preparedness
against the infectious diseases of public health emergency such as Ebola virus. At the same time,
political commitment and support from the other related organizations, so-called “users” of research
outcomes of the Project including MOHE, MOH and MFL are necessary for effective utilization of
the research outcomes to solving issues in Zambia.

Furthermore, Zambia has been nominated from the Southern African Development Community
(SADC) member states as a Regional CDC (Collaborating Center) of the Center for Diseases
Control and Prevention in Africa: Africa CDC launched in 2015 with assistance from African Union
and USCDC. In parallel, Zambia has just launched the National Public Health Institute in 2015 and
has been considering a set-up of the National Public Health Laboratory under the institute. While the
assessment in testing and diagnosis functions of existing research organizations is carried out by
MOH for sclecting domestic cooperating partners for the Laboratory setting, UNZA-SVM is
recognized as one of the most reliable partners that was attributed to their significant contribution to
domestic response during EVD cutbreak in West Africa last year. Now that the preparedness to
infectious disease outbreak has been remarkably embodied not only in Zambia but also in the
southern Africa region, UNZA-SVM is highly expected to play an important role of providing
technical inputs. Therefore, political importance for maintaining and improving research capacities
of UNZA-SVM is to be more increased.

2) Technical Aspects

As mentioned in “Effectiveness” section, the Project has established detection methods for viral
genome virus-specific antibodies and targeting various viruses as of the time of the Mid-Term
Review. Detection methods for viral antigen for Ebola virus was established in the form the rapid
test kit which was jointly developed with a Japanese company and the kit already reached the level
of practical use. After the Mid-Term Review, development of detection methods for viral antigens
targeting Marburg virus is planned to start and if the project activities are implemented as planned,
detection methods for viral antigens utilizing monoclonal antibedies is expected to be realized by the
end of the Project period. In addition to that, the skills of Zambian researchers generally reached the
level where they are able to utilize the basic techniques of risk assessment and identification of the
natural reservoirs and host ranges based on characterization of viruses through research collaboration
with Japanese researchers and short-term trainings in Japan.

As well as continuing the researches carried out so far, the Project will deepen the researches in
characterization of viruses and identification of host ranges, etc. Other than this, it is also planned to
develop SOPs for the established and/or standardized protocols, experimental manipulations, and
virus detection methods after the Mid-term Review. Accordingly, it can be expected that research
capacity and testing and diagnostic functions of UNZA-SVM is further improved if the Project
activities are proceeded as planned that assures a certain level of sustainability from technical
perspective.

On the other hand, technical transfer of detection methods for African swine fever from the Project
to CVRI was completed that enabled both UNZA-SVM and CVRI to provide their diagnostic
services of the said disease. Those in a high need of utilization among several viral diagnostic
methods developed by the Project should be put into practice in testing and diagnosis facilities
such as UTH Virology laboratory and CVRI. Thus, it is expected to have mutual discussion between
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the Project and related organization including MOH and MFL on technical transfer of research
capacities by the end of the project period

3) Financial Aspects

As described in the “fmpact” section, the costs of majority of researches on going in universities and
research institutes are not usually covered by their own budget but mostly rely on external
competitive funding or cost sharing by joint research with foreign research institutes, No exception
for this Project, most of the costs necessary for the research activities such as purchasing and
maintenance of research equipment, testing reagents, and consumables are covered by the Project’s
budget. Therefore, it is difficult to ask for financial sustainability for majority of research projects of
SATREPS, not limited to this Project.

Though UNZA-SVM was not able to conduct virology researches due to luck of technical
knowledge as well as necessary equipment before commencement of the Project, the technical inputs
from the Project significantly facilitated implementation of researches and creation of research
outcomes in this arca. These experience and knowledge of UNZA-SVM in virology researches and
related equipment usage can be applicable to other researches of infectious diseases. Such capacity
improvement of UNZA-SVM led to application for large-scale international competitive fund (the
applied grant amount is USD 7,518,000 for 5 years) in 2015 by UNZA-SVM itself for the first time.
As of the time of the Mid-term Review, the application is remained listed in 40 expected applicants
out of over 100 applicants. (20 successful applications will be selected in the end) financial
sustainability can be certainly assured if the application is successfully selected but even if not, at
least it can be surely said that UNZA-SVM has been equipped with enough capacity to applying for
large-scale competitive funds and been able to keep seeking other funding sources by itself in the
future.

4) Comprehensive Sustainability

Nevertheless, it is difficult to measure exactly the sustainability of the Project, securing the
comprehensive sustainability within the period of the Project would be anticipated to some extent
due to the reasons mentioned above.

4.6 Conclusion

After the commencement of the Project, research instruments, equipment and devices were procured
and installed at UNZA-SVM and the setting up of the laboratory and experimental animal facility
was completed by March 2014, By using these research facilities, diagnostic methods that detects
viral genes and virus-specific antibodies targeting various viruses were developed at UNZA-SVM
and a number of findings/knowledge were acquired, some of which were reported in international
scientific journals.

After the Mid-term review, the development of a viral antigen detection method targeting Marburg
virus at UNZA-SVM is planned and the viral antigen detection method using monoclonal antibody
against Marburg virus is expected to be established .by the completion of the Project. In addition to
that, the skills of Zambian researchers of UNZA-SVM generally reached the level where they can
independently utilize the basic techniques of risk assessment and identification of the natural
reservoirs and host ranges based on characterization of viruses. The research environment and
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capacity development of researchers and lab technicians at UNZA-SVM have made a considerable
progress considering the fact that the research of viral infectious disease was barely possible before
the Project implementation,

Based on the above, it is considered that the progress and achievement of the Project Purpose as of
the time of the Mid-term Review are appropriate in general. From the Mid-term Review onwards,
the Project will focus on the achievement of the following four activities;

(1) To continue and deepen the researches on characterization and natural reservoirs of viruses and
to develop SOPs for standardized research activities, experimental manipulations and/or
surveillance and finally manuals;

(2) To exchange the MOU for collaborative research on viral infectious diseases and to establish a
structure for joint researches with human samples;

{3) To produce monoclonal antibodies targeting Marburg virus by using the instruments, reagents,
and experimental mice and to attain technical stability at UNZA-SVM by the completion of the
Project; and

(4) To deepen the discussion with the organizations concerned on how to utilize the Project’s
outcomes for solving issues, including the use of the EVD rapid diagnostic test kit, which has
reached the level of practical use, within the country’s surveillance system, while the
Government of Zambia makes efforts to establish the National Public Health Institute and the
National Public Health Laboratory.
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CHAPTER 5 RECOMMENDATIONS

The Mid-term review team made the following recommendations based on the result of Mid-term
review.

In order to strengthen the preparedness for zoonotic infectious diseases, academic and practical
approach from both animal and human sides, in other words, One Health approach is indispensable.
For this, the collaborative network of UNZA-SVM, MOH, UTH, MFL and CVRI established
through this Project should be further strengthened. In the short term, MOU should be exchanged
between UNZA-SVM and UNZA-SOM for collaborative research between UNZA-SVM and UTH
on viral infectious diseases as soon as possible and joint researches using human samples should be
carried out.

In the medium and longer term, the Government of Zambia is strengthening the preparedness against
zoonotic infectious disease outbreaks and attempting to establish a comprehensive surveillance
system by involving the National Public Health Institute (established in 2015) and the planned
National Public Health Laboratory, ministries and institutes concerned, in which each can maximize
its function (e.g. administrative services, education, research, etc.) to prepare and respond to the
zoonotic diseases of public health concern. Moreover, in order to establish international partnership
to public health emergency in African continent, it was decided in 2014 to establish the African
Cetres for Disease Control and Prevention (Africa CDC). Zambia has been nominated to host the
Collaborating Center of the Southern Africa (each of the five regional economic committees is
supposed to establish one collaborating center) and further capacity building and stability in
infectious disease control will be called for. Since UNZA-SVM as a unique EVD diagnostic institute
in the country tested 16 suspected samples and rapidly reported the results during the EVD outbreaks
in 2014, it is widely known to have the top level laboratory function and viral diagnostic
technologies in Zambia, Technical input by UNZA-SVM is expected for the establishment of the
above mentioned surveillance system and Africa CDC’s collaborating center.

To respond to such expectations, UNZA-SVM’s viral testing and diagnostic function which were
strengthened through the Project, laboratory facility and research structure, and the collaborative
network among CVRI, MOH, MFL etc. need to be maintained and even further improved. With

these in mind, the Government of Zambia (MOHE, MOH and MFL) should appropriately appreciate

the contributions by UNZA-SVM for zoonotic infectious diseases and consider political and
financial measures for sustaining and expanding UNZA-SVM's research activitics. As political
measures, utilization of the UNZA-SVM’s research outcomes for solving issues such as researches
on EVD can lead to further strengthening of UNZA-SVM’s research function and testing and
diagnostic function. Under the initiative of UNZA-SVM, the National Ebola Disease Preparedness
Committee, MOH, UTH, etc. should make a comprehensive consideration concerning the use of the
kit (including procurement and cost, training for the health personnel) within the surveillance system
by the completien of the project period. As financial measures, to sustain and further strenpthen the
research and diagnosis capacity of UNZA-SVM to play enough roles of technical assistance to the
government, the government should have strategic discussions with ministries and institutes

concerned on_assurance of financial resources. For example, introduction of national subsidy for

scientific researches or strategic application for external competitive funds can be considered.

On the other hand, the Project should also consider how to utilize the research resulis (virus
detection methods, risk assessment, etc.) — first consider the possible assistance and then discuss
with the supervising ministries such as MOH and MFL - for Zambia’s infectious disease control and

livestock sanitation by the end_of the Project. knowing that there i an increasing expectation for
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technical cooperation. For instance, detection method of African Swine Fever is transferred to CVRI
and they are now able to conduct diagnostic service in practice. For example, the viral diagnostic
methods with more needs could be transferred to the virus laboratory of UTH and testing facilities of
CVRI etc.

Finally, the Team recommends the JCC to update the PDM version 0 to version 1. The reasons are
described in the Chapter 6.
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CHAPTER 6 UPDATE OF PDM

The Team suggests the JCC to discuss about the update of the PDM from version 0 to version 1 to

reflect current situation in Zambia as follows:

1. The name of the Ministry of Agriculture and Livestock, indicated in the Important Assumption
of the PDM version 0, was changed to the Ministry of Fisheries and Livestock (MFL).

2. The Central Veterinary Research Institute (CVRI) is added for the relevant agencies in the
Important Assumptions

3. The Activity 1-3: the samples are preserved until the Bio-bank under MOH is established.

END
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Annex 1

Project Design Matrlx (PDM) (Verslon 03

Date: December 4, 2012

Projeet Titles Surveillance of Viral Zoonoscs in Alrica

Project Duration; 5 years from the date described in the R/D

Target Area: Endemic areas of viral zoonoses in Zambla

Beneficiaries: Residents in Zambia: Country population: Appro:

x. 13 milHon

Target Group :
Project sz Appr y 20 researchers and approximarely 3 research supporting stafl (laboratory techniclans) in the Sehool of Veterinary Medielnes, the Unlversity of
Zambla (UNZA-SVM)

Narrative Summary

Objectively Verifiable Indleators

Means of Verification

Important A

Project Purpose

long

Encompassing rescarch and surveillznee capacity for viral zoonoses

1. Whole process of the development of

Is strenpthened in Zambin, through collabarative between lonal antibody is done at UNZA-SVM by
Zambian and Japanese rescarch Institutes. UNZA staff.
2. A surveillance system for viral zoonoses is
established at UNZA-SVM.

3. More than 5 research popers regarding genetic
analyscs, natural reservoirs, transmission
pathways, host ranges and pathogenicity of viral
zoonoses in Zambiz, in which first or compositc
authors is Zambian researcher(s), are published in
peer-reviewed journals with its impact factor more
than 1.0,

(1) Experts' project reports
(2) Published rescarch papers

Outputs

Research and education systems lor viral zoonescs are
established in UNZA-SVM.

1-1. Setup of cxperimental instrument and
cquipment is completed by March 2014,

1-2, SOPs are developed at UNZA-SVM by the
time of the Terminal Evaluation.

1-3. Stack preservation for biplogical rescurces is
started by December 2014,

(1} Exports' projcct reports
(2} SOPs

1. Necessary cooperation is gained
by health facilities ond relevant
agencics for the surveillance of viral
zoonoses in Zambia,

:Diagnostic methods (detection of viral genome, virel-specific
antibody and viral are established/improved for known
viral zoonoses such as influenza and viral hacmorrhagic fevers,

2-1. IDEve!ﬁpmenl of detection methods for viral genome

|2-1-L ‘LchIDp viral genome detection/sequence methods at HU,
i iwhich detect target virases specifically or unknown viruses

Running expenses necessary for implementation of|
the project activitics other than these that are bome
by Zambian side.

i [broadly.
| 1

Wy 7ru

2 |Dlagnostic mecthods (detection of vical genome, viral-specific 2-1, Datection mathod(s) for viral genome are (1} Experts' project reports
antibody and viral antigen) arc cstablished/lmproved for known |established at UNZA-SYM by March 2¢16,
viral zoonoscs such as InMuenza and viral haemorrhagic fevers. [2-2. Deteetien method(s) for viral-specific
antibodics arc established at UNZA-SVM by
Merch 2016,
2-3. Deteeti hod(s) for viral entigens arc
cstablished at UNZA-SVM by December 2017,
3 |Risks of known and/or unknown {or uncharacterized} viruses as [3-1, Screcning work for viral genome, viral (1) Experts' project reports
pathogens are asscssed on the basls of informatlon on genetie  [antigen andfor virus-specific antibodies is started
analyses, natural reservolrs, transmisslon pathways, host ranges |by December 2014,
and pathogenicity. 3-2, Analytical work for phylogenetic
T ization of isolated/d d viruses is
started by December 2016,
3-3. Analytical work regarding molecular factors
associated with host sange and pathogenicity of
isol viruscs is started by March 2017,
!
Activities Inputs
L. Zambian side allecates an
Research and education systems for viral zoonoscs are . budget and p for
! established In UNZA-SVM, Japan Zambia the project activities,
I . Expers | Counterparts 2, Trained counterparts <o not leave
Sct up exp L ent and mé necessary for (1) Chief Advisor cum Virology (Short-term (1) Project Dirzctor their position 5o as ta affect the
1-1. |research and educational activities of the Projeet in UNZA-SYM. experts) (2) Project Manager outputs of the Projest.
(2) Project Coordinstor (Long-term expert) (3) Rescarchers at UNZA-SYM
Davelop SOPs for standardized research aclivitics, experimental (5) Short-teem expetts for Virelogy, Immunology, [{4) Rescarch Staff, Laboratory 3. Necessary cooperation is gained
(2. [menipulations and/or surveillance. Epidemiology, Pathology, Molecular Biclogy, Technicians, and Ficld Assistants by relevant agencies (e.g. MAL,
Bicinformatics, and other necessary expertise. ZAWA, MOH/UTH, cte.) for the
Prescrve biological such as s from potential it i 2 jals |project activitics.
hosts (wild animals, livestock and human}, virus-specific antisera ining i (1) Office space at UNZA-SVM
1-3. |and moneclonal antibodies for project rescarch activities and fiture | Virology, Immunalopy, Epidemiology, (2) Laboratory space at UNZA-SVM
advanced rescarches, Pathology, Molecular Blology, Biolaformatics  |(3) Lecture space at UNZA-SYM
and other necessary speeialized arcas (4) Conference space at UNZA-SVM
Conduct meeting for exchanging and monitoring research cutcomes (%) BS_L'_J labo"_’mry a1 UNZA-SVM
generated in Zambia and in Japan as well (at least twice a year), ) (6) Existing equipment at UNZA-SVM
14, (7} Samples collected in Zambia
(1) Ni y experimental i and
Assist UNZA-SVM staffs to conduct course lectures and lal b equipment for research activities in the Project
1-5. exercises in viral zoonoses in UNZA-SVM. i (2) Necessary cquipment andfor materials for Local costs
b educational activities in the Project Running expenses necessacy for
! implementation of the project activitics
2 Loeal costs such as personnel costs of researchers,

tesearch activity costs including frave!
cxpenses where possible, consumables
and supplics where possible, utility costs
such as water and clectrigity, etz
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Annex 1

3-1-3. [Estabiish vical genome detection methods by evaluating
their sensitivity and specificity using practical samples
|obtained from animals and humans at UNZA-SVM,

2-2.|Devel of detectl hods for virus-specific ontibodies

P

2-2-1, |Establish expression systems of recombinant viral proteins
at HU, and develop ion methods for virus-specific
ibodics, using purificd bi viral proteins,

2.2-1. [Establish virus-specific antibody detection methods by
cvaluating their sensitivity and specificity using practical
samples obtained from animals and humans at UNZA-SVM.

2-3.|Development of detection methods for viral antigens

2-3-1. |Preduce antisera {polyclenal antibodics) and mouse
maonoclanal antibodics using recombinant viral proteins or
purificd viruses as immunogens at UNZA-SVM and HU,

2.3-2. |Develop detection methods for viral antigens at UNZA-
5VM and HU, using antisers and monecional antibedies.

2-3-3, blish viral antigen detecti hods by evaluating their
seasitivity and specificity using practical samples obtained
from animals and humans at UNZA-SVM.

2-34, |Conduct basie rescarch for the develepment of prophylactic
and/or therapeut dicines for viral atHU, by
utilizing the monoclonal antibodies.

iRisks of known and/or unknown (or uncharacterlzed) viruses as
:pathegens are assessed on the basis of information on genetic

3 analyscs, natural resorveirs, transmission pathways, host ranges
Innd pathogenicity.
i
1 gldenr{ﬂmlion of natural reservoles and eluctdatlon of transmission
* patinvays of oonstic viruses
13-1-L. |Collect samples (bloed, organs, stercus, ete.) from wild
{ animals (fruit bats, rodents, primates, aquatie birds, etc.),
! livestack and humans a Zambia.
b
?3-1-2. Conduct screening examinations for viral genome, viral
; antigen andéor virus-speeific antibody of the samples by
. cxisting and/or novel detection metheds developed under
: the Prajeat.
:
23-1-3‘ Attempt to isolate viruses at UNZA-SVM and HU, using
: cmbryonated cggs (e.g. influcnza viruses ete.} and cultured
4 cells (e.g., hacmorrhagic fever viruses)™,
!
13-14. |Explore unknown and/or uncharacterized viral genome from|
i the samples that can be cxpom:dq, using advanced detection|
H methods (e.g., next-generation sequencer, ete.) at HU (and
UNZA-SVM).
3-1-5, |Conduct entire genome sequensing, followed by svolution
{malecular) phylogenetic analyses of isolated viruses and/or
deteeted viral genome at UNZA-SVM (and HU),
3.2, | Determinant analyses of host ranges and pathogeniciyy Pre-conditions
S.n.;al;za |;ruiif-cra-ﬁ_vit‘y‘;lrl_d Sa.t.hag-c.ni"ci‘rynolr[s-ol;ll;d—v'u_'u.s-c; 1. Approval is obtzincd by the
by inoculating varieus cultured cells and experimental Ethical Committee(s) for the
animals with the viruses at UNZA-SVM (and HU). reseacch subjects conducted in the
[ S Project.
3.2-2, | Analyze possible molceular factors associated with the host
range and pathogenicity af isolated andfor detected viruses 2. Approval is abtined from
at HU (and UNZA-SVM). relevant ministry/authority for
genetic engincering.
Conduct risk asscssr_ncm of lh_c known and_ unknown viruses as visal 3. Clearance for animal use for the
33 ZOONDSES ?n the basis of a scrics of analysis results through the project research activities is
- |collaborative rescarch between UNZA-5VM and HIJ, abtained from relevant authorities.
Remarks: ;

*[: Filoviridae, Arenaviridee and Bunyaviridac are applicable to the hacmorrhagic fever viruses in the Project.

%2t [n case that isotated viruses are suspected to be at level d for its contaiament, the Project has an assumption that consequent experiments will be done in the BSL-4 Iaboratory i the US National Institutes;
iof Health. i

i
“*3: The Project will abwin clearance for materinl teansfer or cxport/impert from relevant ministry/antharity. } ‘

/4% —87— =
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Annex 2: Schedule of Mid-term Review

JIcA Zambia - - "Project 5
No DA} Mi.YAMAGATA(Leaden .~ .[ - - . '+ DRINOUE. =~ . . ..| DRDAUTU .. HUCZE, .. Dr KAJTHARA,- e SATT0 - -
Date . | v | Ms HAYASHI (Cooperation Planning) | * (Consultant in charge of Evaluation & Analysisy |-~ (2ombian’ - . Prof. TAKADA - | Dr. MORI and Mr. | (Planning &
S . _ . = i a . Reviewer) {Chief Advisor) - | "KASHIHARA - - Evaluatian) " .-
1 {2015/11/22 | Sun Depatture from JPIN
2 | 2015/11/23 |Mon Arrival at Lusaka, Zambia
e Courtesy call for JICA Zambia Office and the Dean
3 | 2015/11/24 | Tue of the University of Zambia, the School of Veterinary
medicine (UNZA-SVM)
aDirect observation of project laboratories (setup
) status, condition and maintenance of research
4 | 2015/11/25 | Wed instruments, equiprment and devices)
s Preliminary interview to project members (JICA
experts, Zambian lechirers and technicians, project
coordinator)
3 | 2015/11/26 | Tha eDrafting of the Mid-term Review Report
sInstruction of schedule and review work to a
Zambian Re‘viewer from the Central Veterinary Mig w the
6 | 2015/11/27 | Fri Research Ir.jsnrute‘(C-\./Rl ) consultant for the
’ #Other review activities review work
7 | 2015/11/28 | Sat
8 | 201511729 | S [
| Ariival at Lusaka, Zambia (Ms. . Arrival at Lusaka,
9 | 2015/11/30 |Mon HAYASHI) Documentation work Zambia
9;00 Courtesy call for JICA Zambia Office and internal mtg. for information sharing
10:00 Courtesy call for the Permanent Secretary of the Ministry of Higher Education (MOHE) Denarture fr
10} 20151271 {Tae |12:00 Courtesy call for the Permanent Secretary of the Ministry of Health (MOH) Same as on the left ep JP: om
Departure from JPN (Ms. YAMAGATA)
" |10;00 Interview w/ Senicr Veterinary Research Officer of the CVRI at UNZA-SVM
11:00 Interview w/ Head of Veterinary Department of the Zambia Wildlife Authority (ZAWA) at UNZA-SVM
) - {14:30 Couriesy call for the Acting Voce-Chancellor of UNZA Arrival at Lusak
11| 2015/12/2 |Wed|16:00 Interview w/ Zambian researchers (lecturers or higher) rrival al Lusaka,

[7:00 Laboratery tour

Arrival at Lusaka, Zambia (Ms. YAMAGATA)

Zambia
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2015123

11:00 Interview w/ Dircctor, Department of the Discase Surveillance, Control and Research of the MOH

14:00 Interview w/ Acting Director, Department of Veierinary Services of the Ministry of Fishery and Livestack (MFL)

Anrfex 2; Schedule of Mid-term Review

12 Thu .. Same as on the left
Wrap-up mig. amongst the mission team
Drafting the Minuies of Mectings (M/M)
11:00 Interview w/ Unit Head, Virology Laboratory of the University Teaching Hospital (UTH)
13| 20151224 | ¥ AM/PM I-nlerwew wi two (2) Virology Lab staff who had participated the Training for Ebola Virus Disease followed by UTH facility tour Same as on the left
PM Drafting M/M
PM Drafting the Mid-term Review Report
14| 20151275 _S{at 8
15| 2015012/6 | Sun[§
AM Information sharing w/ the Program Officer (PO) of the AMED Arrival at Lusaks
16 | 2015712/7 |Wion|AM/PM Internzl mtg amongst the Japanese mission members regarding the draft version of the Same as on the left mvaia ¥ | Same as on the left
) . Zambia
Mid-term Review Report and the M/M
) 9:30 Scientific Meeting at the Lecture Theatre of the UNZA-SVM
171 20151278 T]'_‘e 13:00 Laboratory tour by the PO of the AMED
AM Internal discussion on the draft version of the M/M and the Mid-term Review Report
. -|PM Sending the draft M/M and the Report to the Zambian side
18| 2015/12/9 |Wed|14:00 BSL-3 lahoratory tour at UTH Same as on the left
15:30 nterview w/ Zambian researchers by the PO of the AMED
16:30 Interview w/ JICA experts by the PO of the AMED
Discussion on the M/M incl. the Report amongst the Review Team, MOHE, UNZA-SVM
. . |BSL-3 Laboratory tour at UTH Departure from
15| 2015/12/10 | Thu Finalization of the M/M and the Report Lusaka, Zambia Same as on the left
Preparation of the presentation slides of the review results for the Joint Coordinating Commiitee (JCC)
9 : 50 JCC followed by the signing ceremony of the M/M
15:00 Debriefing of the Mod-term Review to the Ambassador of the Embassy of Japan in
, <, |Zambia . Departure from
20| 201511211 Fri 16 : 00 Debricfing of the Mod-term Review to JICA Zambia Office Same as on the left Amrival at JPN Lusaka, Zambia
" |Departure from Lusaka, Zambia (Ms. HAYASHI)
21201571212 | S
22{ 201511213

LT



Annex 3-1: Evaluation Grid for Verification of Implementation Process

erateton | Evaluation Classification - Necessary data and - - Means of
el Major Small Criterin Information Data Source Vetification
Project Purpose Whether the Project Purpose of “Encompassing research and surveillance capacity for (O Degree of achievement | O Achicvements of OVIs | (D Project documents (@ Document review

10afo1g ay) J0 JuawAASTDE JO AINIgeqoIg

viral zootivses is strengthened in Zambia, through collaborative researches between
Zambian and Japanese research Institutes” is expected to be achieved by the end of the
project period.

of Objectively Verifiable
Indicators (OVIs)
@Comprchcnsivc analysis

@ Views of related
players

@ JICA Experts, CfP

® Questionnaire
@ Interview

Cutputs

Whethet the Output 1 of “Research and education systems for viral zoonoses is established
in UNZA-SVM" is achieved or expected to be achieved by the end of the praject period.

Whether the Output 2 of “Diagnostic methods (detection of viral gename, viral-specific
antibody and viral antigen) are establishedfimproved for known viral zoonoses siich as
influenza and viral haemorrhagic fevers” is achieved or expected to be achieved by the end
of the project period.

Whether the Output 3 of “Risks of known andfor unknown {or uncharacierized) viruses as
pathogens are assessed on the basis of information on genetic analyses, natural reservoirs,

Degrec of achievement of
OVls

(@ Achicvements of OVIs
@ Views of related
players

@ Project documents
@ JICA Experts, C/P

(O Document review
@ Questionnaire
@ Interview

(D Achievements of OVIs
@ Views of related
players

(D Project documents
@ JICA Experis, C/P

(D Document review
@ Questionnaire
@ Interview

{D Achievements of OVIs
@ Views of related

@ Paoject documents
(@ JICA Expents, C/P

(D Document review
@ Questionnaire

findings were reflected to the operation of the Project.

system
(2) Feedback system

@ Bxperis

transmission pathwdys, host raiges and pathogenicity” is achieved or expected to be players @ Interview
achieved by the end of the project period.
5 Inputs from the Japan | Whether JICA Experts were dispatched as scheduled, Comparizon of plan with Results of Input (D Input records Document review
2 | Side actual result (@ Projeet reports
# Whether equipment for project activitics was provided as planned. Results of Input (incl. (D Input records (@ Document review
Information for status of @ Project reports @ Direct observation
: ufilization)
Whether C/Ps’ training in Japan and/or third countries were implemented as planned. Results of acceptance of (@ Input records Document review
trainces (2 Project reports
Whether local cost from JICA side were implemented as scheduled. Budget and (@D Input records Document review
implementation result @ Project reports
Inputs from the Zambian | Whether C/Ps were appropriately allocated enongh to implement project activities. (D Achievement of Input (D Input records @ Document review
Side @ Views of related @ Experts, C/P ®@ Interview
players
Whether office space for JICA experts was provided. Achievement of Input (D Input records (@ Document review
@ Expents, C/P @ Interview
Whether local cost from Zambian side were implemented appropriately. (D Achievement of Input (D Input records (D Document review
@ Views of related @ Experts, C/P @ Interview
players
Planned activities Whether the project activities were implemented as scheduled. Comparison of plan with Accomplishment of project | Projeet reports (D Document review
,EH actual result activities @ Questi
g ‘Whether the PDM was updated in accordance with surroundings of the Project under the Vicissitude of PDMSs and Meeting minutes of the | (D Document Review
I} agreement amongst relevant parties. its reasons for modification | Joint Coordinating @ Questionnaire
g Comnmittee (JCC) @ Interview
S | Technical transfer ‘Whether methods and/or approaches of technical transfer were appropriate. Methods and contents of @ Project reporis (D Document review
E technical transfer @ Experts, C/P @ Interview
§ Management system Who, how and how often the progress of the Project was monitored, and consequent (@ Progress monitosing @ Project reporis (D Document review

@ Questionnaire

How the decision-making process for modification of the project activities, assignment of
personnel, elc was,

Process for decision
making

(@ Project reporis
@ Experts

(D Document review
@ Questionnaire

How the communication and cooperative relationship amongst players in the Project was.

JCC and other meeting

(D Project reports
@ Views of related

(D Document review
(& Qucstionnaire

=



Annex 3-1: Evaluation Grid for Verification of Implementation Process

ritein I Siaior Evaiuation Class:ﬁcatw:;maﬂ Criteria Ncc;::;:;yn 3{;:; and Data Source Vﬁ?{?ﬁ: t?gn
players
‘Whether Project information was cffectively shared. JCC and other mectings @ Project reports (D Document review
minutes @ Views of related @ Questionnaire
players
Ownership and | How ownership and autonomy of implementing bodies including C/Ps and beneficiaries Contribution, attitude, etc, @ Project reports @ Document review
Antonomy were. for the project activitics. @ Views of related @ Questionnaire

players

@ Interview

Problems on
implementation process

‘Whether there were obstacles or problems for the implementation of the project activities,

Contributing and inhibitory
factors

@ Project reports
@ Views of related
players

(D Document review
@ Questionnaire
@ Interview

I
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Annex 3-2: Bvaluation Grid for Five Evaluation Criteria

Five Evaluation Classification . .
Criteria Major Middle Srmall Criferia Necessary data and Information Data Source Means of Verification
w | Priority Consistency of the Project Purpose with Zambian policies with regard to Camparisen with Zambian related policies (D Document for related policies (@ Document review
£ science and technology policies, public health and animal health. Zambian policies @ Related ministries such as the | @ Interview
§ Ministry of Education, Science, | @ Questionnaire
a Vocational Training and Early
Education = (MESVTEE), the
Ministry of Health (MOH) and the
Ministry of Agriculture (MAL)
Other related organizations such
as thc University Teaching
Hospital (UTH) and the Central
Veterinary ~ Research  Institate
(CVRI)
Consistency with Relativity with prioritized area in Japan’s ODA Comparison with Prioritized area in Japan's ODA (D Japan’s ODA policies for Zambia | Document review
Japan’s ODA policies Zambian related policies | policies for Zambia @ Japan’s Global Health Policy
policics and JICA’s 2011-2015
aid policies Relativity with prioritized area in JICA’s aid Comparison with Place of health assistance in the JCA Country Analytical Work Document review
policies Zambian related policies | JICA’ aid policies
Necessity | Relevance of target Consistency of needs of target group with the (@ Experiences /performances of | (D Project documents @ Decument review
group Project Purpose CiPs @ JICA Experts, C/P @ Interview
® Prevalence and burden of @ Health statistics
viral zoonoses in Zumbia
Appropria | Appropriateness of research design and/or approaches under the framework Background and/or process for (D JICA ex-ante evaluation report (D Document review
teness of | of SATREPS research design and/or @ JICA Experts, C/P @ Questionnaire
implement approaches (@ Interview
ation Special Special assiduities for gender issues, social grades, Views of related players (@ JICA Experts @ Document review
method consideration envirpnment, cthnic groups, cte. ©@ JICAHQ and JICA Zambia Officc | @ Interview
Japan’s technical superiority (D Assistance history of Japan in | (D Project documents @ Document review
the areas of Health and/or @ JICAHQ and JICA Zambia Office | @ Interview
Scicnce and technology @ JICA Experts
@ Skills and experienees of
experts
o | Achievem | Status of  the | Status of the achievements of OVIs for Outputs (D Status of achievements of @ Project documents (U Document review
2| ents achievements of OVls @ JICA Experts, C/P @ Tnterview
%— Qutputs @ Project activitics and its
E accomplishments
@ Research outcomes and/or activities for human Outpuis other than the scope of (D Project reports (@ Docrment review

resource development that are not directly related
fo the OVIs

the project activities

@ JCcA Experts, C/P

@ Interview
@ Direct cbservation

Prabability of the
achievement of the
Project Purpose

Whether research and surveillance capacities with
regard 10 viral zoonoses are enhanced or anticipated
to be enhanced as expected by the end of the

project period

Systemaltic judgment

D Status of achievements of
OVIs

@ Outputs other than the scope
of the project aclivilics

@ Project reports
©@ JICA Experts, C/P

@ Document review
@ Interview
@ Direct sbservation
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Five
Criteria

Evaluation Classification

Major

Middle

Srmall

Criteria

Annex 3-2: Evaluation Grid for Five Evaluation Criteria

Necessary data and Information

Data Source

" Means of Verification

Causal
relationshi
P

Whether the Project
Purpose was
attained as a result
of the achievements
of Cutputs

Whether there was no logical error from the aspect
of cause-and-effect relationship.

Verification of logical
relationship

Verification by Review Team

D Project documents
& IICA Bxperts, C/P

@ Document review
@ Questionnaire
@ Interview

Whether there was any other effective approaches
for the achievement of the Project Purpose

Verification of
implementation
approaches

@ Verification by Review Team
@ Views of related parties

{D Project documents
& JICA Experts, C/P

(D Document review
@ Questionnaire
@ Interview

Contributi
ng and
inhibitory
factors

Appropriateness of

Whether important assumptions arc appropriate

Confirmation currcnt

Verification by Review Tcam

(D Projcct documents

@ Document review

the imporiant from aspeets of current situation. situation 2 JICA Bxperts, C/P @ Interview

assumptions Whether important assumptions are appropriate Verification of logical | Verification by Review Team @ Project document (D Document review
from aspects of current situation and logical relationship @ JICA Bxperts, C/P @ Interview
relationship

Whether important (fmportant Assumption for the achievement of (@ Status of budget allocation by | O Project documents (@ Document review

assumplions are
fulfilled.

Ouiputsy Confirmation of the current status of
“Zambian side allocates an adequate budget and
personnel for the project activities™.

the Zambian side
@ Statms of human resource
allocation by the Zambian side

@ JICA Experts, C/P

@ Questionnaire
@ Interview

(fnportant Assumption for the achievement of
Qutputsy Confirmation of the current status of
“Trained counterparts do not leave their position
so as lo affect the outputs of the Project.”.

Furnover rate of Zambian
researchers

(D Project documents
@ JICA Experts, C/P

@ Document review
@ Questionnaire
@ Interview

(Important Assumption for the achievement of
Qutputs) Confirmation of the cument status of
* Necessary cooperation is gained by relevant
agencies {e.g. MAL, ZAWA, MOH/UTH, eic.) jor
the project activities ™.

History of collaboration with
and/or support from other related
organizations

@ Project documents
@ JICA Experts, C/P

(@ Document review
@ Questionnaire
@ Interview

(Important Assumption for the achievement of

Project Purpose)  Confirmation of the current
status of “Necessary cooperation is gained by
health facilities and relevant agencies for the
swrveillance of viral 20on0ses in Zambia”.

History of collaboration with
and/or support from other related
organizations

(D Project documents
@ IICA Experts, C/P

@ Document review
@ Questionnaire
@ Interview

Other unexpected factors

(D Views of related players
@ Other expected and/or
uncxpected external factors

(D JICA Experts, C/P
@ Project documents

@ Document review
@ Questionnaire
@ Interview

Aauorpy

Time
Tesource

‘Whether Qutputs were attained as scheduled,

Progress control of the project
activities

(@D Project documents

@ Views of relaled players

@ Document review
@ Questionnaire
@ Interview

Quality,
quantity
and timing

Whether quality,
quantity and timing
of inputs were

‘Whether the number and period, areas of expertise
and timing of dispatch of JICA expert were
appropriate,

Comparison  of results
and plan

@ Record of dispatch of experts
@ Attitude and performance of
experts

@ Input records
@ Project documents
@ JICA Experts, C/P

@ Document review
@ Questionnaire
@ Interview
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Annex 3-2: Evaluation Grid for Five Evaluation Criteria

Five Evaluation Classification
Criteria Major Middle Small Criteria Necessary data and Information Data Source Means of Verification
of inputs appropriate, ‘Whether types, quantity and timing of installation (D Record of equipment @ Input records (D Document review
were appropriate. provision @ JICA Experts, C/P @ Questionnaire
@ Utilization status of @ Direct observation
equipment @ Interview
Whether timing, contents and duration of training (D Acceptance of trainees (D Input records {0 Document review
in Fapan and/for third countries were appropriate, @ Views of related parties @ Trainees @ Questionnaire
and how the training contributed for the @ JICA Experts @ Inierview
achievement of Outputs.
Whether timing, conients, duration follow-up of (D Recards of on-site trainings @ Project documents (D Docoment review
on-site trainings were appropriate. @ Accomplishments of trainings | @ JICA Experts, C/P @ Questionnaire
@ Interview
‘Whether the budget for local costs was appropriate. Local costs from the Japan side (O Input records (D Document review
@ JICA Experts @) Interview
‘Whether allocation of Zambian C/Ps and budget for Local costs from the Zambia side | (D Input records @ Document review
the Project were appropriate. @ JICA Experts, C/P @ Questionnaire
@ Interview
Collaboration with | Whether there were any collaboration with other Benefits derived from @ Project documents @ Document review
other resources resources contributed for the achievement of collaborative activities with other | @ JICA Experts ® Questionnaire
Outputs, development partners. @ Other development partners
Contributi | Whether the | Whether the approval is obtained by the ethical Timing of approval of research (D JICA Experts, C/P (@ Document review
ng and { pre-conditions were | committee for the rescarch subjects conducted in for each subject by the cthical Project documents @ Questionnaire
inhibitory | fulfilled by the | the Project. committee @ Interview
factors scheduled Whether the approval is obtained by the Zambian Timing of approval of research @ JICA Experts, C/P (@ Document review
commencement  of | selevant authority for the research subjects for each subject by the Zambian @ Project documents @ Questionnaire
the Project conducted in the Project. relevant authority @ Interview
Other unexpected factors @ Views of related players @ JICA Experts, C/P @ Document review
@ Other expected andfor @ Project documents @ Questionnaire
unexpected external factors @ Interview
Whether there were any contributing factors to efficiency. Views of related parties @ Project documents @ Document review
JICA Exgerts, C/P @ Interview
‘Whether there were any inhibitory factors to efficiency. Views of related partics @ Project documents @ Document review
@ JICA Experts, C/P @ Interview
~ | Probabilit | Whether the research techniques provided by the Project are expected to be | Exploration based onthe | (D Degree of achievement of the | (D Project documents (D Document review
»g y of utilized for other virology research by Zambian side after the end of the | current status Project Purpose @ Views of related players @ Questionnaire
2 | achieveme | project period. @ Verification of Sustainability @ Interview
ot of
envisaged Whether the rescarch oulcomes are expected to be utilized by Zambia | Exploration hased onthe | (D Degrec of achicvement of the | (D Project documents (D Document review
Overall and/or neighboring countries for the control of viral zoonoses. current status Project Purpose @ Views of related players @ Questionnaire
Goal @ Verification of Sustainability @ Interview
Other Whether there are any | Positive impacts Other necessary information (D Project reports @ Docement review
impacts positive and/or @ JICA Experis, C/P @ Questionnaire

negative impacts

@ Views of related players

@ Interview
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Annex 3-2; Evaluation Grid for Five Evaluation Criteria

Five Evaluation Classification
Criteria Major Middle Small Criteria Necessary data and Information Data Source Means of Verification
confirmed and/for Negative impacts Other necessary information (@ Project reports @ Document review
expected to be @ IICA Expeits, C/P @ Questionnaire
gencrated other than @ Views of related players @ Interview
Overall Goal

e | Prababilit | Political and { Whether the policies related to infectious disease Zambian related policies (D Related ministries (D Document review

& |yof institutional aspects control and science and technology would be @ JICA Experts, C/P @ Questionnaire

5' maintainin maintained and/or enbanced even afier the end of @ Vicws of related players @ Interview

?‘_.: gthe the project period.

Z | benefits Financial aspect Whether the budget for virelogy research will be Probability of budpet allocation (D Related ministries @ Document review
derived maintained at the counterpart organization. and/or obtaining grant aid at the @ JICA Bxperts, C/P @ Questionnaire
from the counterpart organization @ Views of related players @ Interview
Project

Whether the budget and personnel for the Zambian related policies @ Related ministries @ Document review
enhancement of the benefit will be allocated. @ JCA Experts, C/P @ Questionnaire
& Views of rclated players @ Interview
Technical aspect ‘Whether the rescarch techniques provided by the (D Presence of maintenance (D Project reports @ Document review
Project will be maintained and enhanced mechanism for of technical @ JICA Experts, C/P @ Questicnnaire
autonomously. henefits @ Views of related players @ Interview
@ Opportunities to update
technical skills
Contributing and | Practical procedures to realize the practical Views of related players @ Project reports @ Questionnaires
inhibitory factors application of research outcomes of the Project to @ JICA Experts @ Interview
infectious discase control are discussed amongst
the Project.
Whether countermeasures against envisaged Views of related players (D Project reports @ Questionnaire
inhibitory factors for sustainability were @ JICA Experis @ Interview
discussed by the Project and C/Ps.
Others ‘Whether human and financial resources Vicws of related players @ Project reports @ Questionnaire
necessary for maintaining research instruments, @ JICA Experts @ Interview
devices and equipment will be secured afier the
end of the project period.
Comprehe | Whether (he comprehensive sustainability is secured or not, in the view of Views of related players @ Project documents Analytical evaluation by
nsive above-mentioncd aspects. @ JICA Experts, C/P the Review Team
sustainabil @ Views of related players
ity
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Annex 4: List of Interviewees

Ministry of Higher Education (MOHE)
Dr. Patrick Kona Nkanza Permanent Secretary

University of Zambia (UNZA)

Prof. Enala Tembo-Mwase Acting Vice Chancellor (Project Director)

Prof. Kennedy Choongo Dean, School of Veterinary Medicine (SVM) (Project Manager)

Prof. Aaron Mweene Professor, Department of Disease Control, SVM

Dr. Martin Simunnza Head, Department of Disease Confrol, SVM

Dr. Edgar Simulundu Lecturer, Department of Disease Control, SVM

Dr. Katendi Changula Lecturer, Department of Disease Control, SVM

Dr. Saasa Ngonda Lecturer, Department of Disease Control, SVM

Dr. Katendi Changula Lecturer, Department of Paraclinical Studies, SVM

Dr. Walter Muleya Lecturer, Department of Biomedical Sciences, SVM

Mr. Charles Mubita Chief Laboratory Technician, Department of Disease Control,
SVM

Mr. Joseph Ndebe Laboratory Technician, Department of Disease Control, SVM

Mr. Moonga Ladslav Laboratory Technician, Department of Disease Control, SVM

Mr. Sakae Kashihara Project Coordinator (JICA Expert), SVM

Ministry of Health (MOH)

Dr. Peter Mwaba Permanent Secretary

Dr. Elizabeth Chizema Director, Department of Disease Surveillance, Control
and Research

Dr. Pascalina Chanda-Kapata Principal surveillance and research officer, Department

of Disease Surveillance, Control and Research

Ministry of Fishery and Livestock (MFL)
Dr. Yona Sinkala Director, Department of Veterinary Services

University Teaching Hospital (UTH)

Dr, Mwaka Monze Virologist, Unit Head, Virology Laboratory
Mr. Paul Simusika Laboratory Scientist, Virology Laboratory
Ms. Charity Sibinda Biomedical Scientist, Virology Laboratory

Central Veterinary Research Institute (CVRI)
Dr. George Dautu Senior Veterinary Research Officer

Hokkaido University, Research Center for Zoonosis Control

Prof. Ayato Takada Professor, Division of Global Epidemiology (Chief Advisor)
Dr. Masahiro Kajihara Post-doctoral Fellow, Division of Global Epidemiology
Dr. Akina Mori Specialist, Division of Global Epidemiology
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Annex 5-1: Input {Project Member)

The Japanese Slde
P . - Duration .
Group . : Lo - . .
Leadsr Name . Organisation Position (Title} . © - Start ~End ] . Note
: : i - ) ) | Year- | Month Year - | Month -
<] Ayato Takada Holkaido University  |Profzssar 2013 6 2018 5
Hirofumi Sawa Hokkaido University  [Professor 2013 6 2018 5
Kimihito Ito Hokkaido University | Professor 2013 6 2018 5 ;;‘[l; changed in
A . P Title changed in
Takashi Kimura Hokkaido University  |Professor 2013 3 2015 3 2014
Tehiro Nakamura Hokkaido University  |Lecturer 2013 6 2018 5
Akikiro Ishii Hokkaido University | Assistant Professor 2013 6 2018 5
Reiko Yoshida Hokkaido Usiversity | Assistant Professor 2013 6 2018 5
Yasuke Oba Hokkaido University | Associate Professor 2013 6 2018 5 ;(‘;:"3 changed in
Kumiko Morimatse  |Hokkaido University | Associate Professar 2013 6 2018 5
Kenta Shimizu Hokkaido University | Assistant Professor 2013 6 2018 5
Sanae Nishio Hokkaido University |Doctorial Student 2013 6 2015 3
Jiro Arikawa Hokkaido University  |Professor 2013 6 2018 5
Masahiro Kajihara  |Flokkaido University |Post Doctoral fellow | 2013 6| 2018 S|y e
o National Institute of | Director, Department
Masayuki Safjo Inectious Diseases of Viralogy 1 201 6 w18 5
Manabu Igarashi Hokkaido University | Associate Professar 2013 6 2018 5 I(l::; changed in
Akina Mori Hokkaido University |Specialist 2013 6 2018 5
Mieko Muramatst  |Hokkaido University  [Doctorial Student 2013 6 2015 3 ;&'::“ha"gcd "
Osamu Noyori Hokkaido University  |Doctorial Student 2013 6 2014 3
Makoto Kuroda Hokkaido University |Doctorial Student 2013 6 2015 3
Naganori Nao Holkaido University |Doctorial Student 2013 6 2016 3
Junki Maruyama Hokkaido University  |Daoctorial Student 2013 & 2016 3
Yashimi Tsuda Hokkaido University  |Assistant Professor 2013 3 2018 5
Kanae Shiokawa Haokkaido University  [Doctorial Student 2013 & 2015 3
Shuetsu Fukushi | onal Institute of e v Researcier 2013 6| 2018 5
Inectious Diseases
Hideki Tani National Institute of o o Rescarcher 2013 6| ams 5
Inectious Diseases
Tomoki Yoshikawa | oional Institite of o Researcher 2013 6| 2015 3
Inectious Diseases
Satosi Taniguchi [T\ monal sttute of o o ercher 2013 6 2018 5
Enectious Diseases
e Naticnal Institute of | Chief, Virus First
Masayuki Shimojima Inectious Diseases Group, First Div. 2013 6 018 5
Ryo Nakao Hokkaido University | Assistant Professor 26 4 2018 5
Mari Ishijima Holdeaido University  |Techaician 26 4 2014 9
Wakake Furuyama  |Hokkaido Univessity  {Doctorial Student 26 4 2017 3
Nao Eguchi Hokkaido University  [Doctorial Student 27 4 2018 5
Asako Shigeno Hokkaido University  [Technician 27 4 2018 5
Hirohito Ogawa Okayama University |Assistant Professor 27 5 2018 5
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Annex 5-1; Input (Project Member)

The Zambian Side
. L S : Duration
Group . . SR . . -
Leades Name Organisation Position (Title) Start - End Note
- " Year |+ Month:| Year Month L
o |Aaron Mweene University of Zambia | Professor 2013 6| 2018 s ;‘;:; changed in
Careen Hankanga University of Zambia | Assistant Dean 2013 [3 2018 5
Boniface Namangala |University of Zambia  |Head of Department 2013 [ 2014 3
Martin Simuunza University of Zambia  |Head of Department 2013 6 2018 5
Bemard Hanglombe |University of Zambia | Professor 2013 6 2018 5 ;‘}t:; changed in
Musso Munyeme University of Zambia  |Lecturer 2013 6 2018 5
Edgar Simulunde  JUniversity of Zambia  }Lecturer 2013 6 2018 5
Katendi Changula University of Zambia  |Lecturer 2013 6 2018 5
Kennedy Choonge  |University of Zambia  |Dean 2013 6 2018 5
Kenny L. Samui University of Zambiz  |Professor 2013 6 2018 5
Ngonda Saasa University of Zambia  |Lecturer 2013 6 2018 5
Nozyechi Chidumayo |University of Zambia  |Lecturer 2013 6 2018 5
Ntombi Mudenda University of Zambia  |Lecturer 2013 6 2018 5
Johr: Yabe University of Zambia  |Lecturer 2013 [ 2018 5
Walter Muleya University of Zambia  |Lecturer 2013 6 2018 5
Charles Mubita University of Zambia | L LACORIOTY 2013 6| 2018 5
Technician
Joseph Ndebe University of Zombia | =200ForY 2013 6| 2018 5
Technician
. Lo . |Laboratory
Prospher Chimgpala  {University of Zambia Technician 2013 6 2018 5
Manda Chitambo  |University of Zambia |-220"0 2013 6| 2018 5
Technician
Henry M. Chimana |University of Zambia | =00r0™ 2013 6| 2013 5
Technician
Ladslov Moonga  |University of Zambia | =20or0% 2013 6 2018 5
Technician
o " _— . |Laboratory
Penjaninge Kapila University of Zambia Technician 2015 4 2018 H
Evans Mulenda University of Zambia | 200700 2015 4| 2018 5
Technician

&

N
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Annex 5-2: [nput (Dispatch of JICA Experts)

as of December, 2015

Long-term Experts

No - Name Job Title Period

1 |Sakae Kashihara (Mr.) Project Coordinator 9 Sep 2013 - 8 Sep 2016
Short-term Experts

No| & - Name : . Job Title " Period
1 |Prof. Ayato Takada (Mr.) Chief Advisor 08 Oct - 14 Oct 2013
2 |Dr. Masahiro Kajihara (Mr.) Short-term Expert 08 Oct - 25 Feb 2014
3 |Dr. Akina Mor (Ms.) Short-term Expert 08 Oct - 25 Feb 2014
4 |Prof. Ayato Takada (Mr.) Chief Advisor 01 Dec - 15 Dec 2013
5 |Dr. Reiko Yoshida (Ms.) Short-term Expert 01 Dec - 15 Dec 2013
6 |Prof. Masayuki Saijo (Mr.) Short-term Expert 01 Dec - 08 Dec 2013
7 |Dr. Takashi Kimura (Mr.) Short-term Expert 07 Dec - 16 Dec 2013
8 |Prof, Jiro Arikawa (Mr.} Short-term Expert 20 Jan - 27 Jan 2014
9 |Dr. Masahiro Kajihara (Mr.) Short-term Expert 12 Mar - 13 May 2014

10 |Dr. Akina Mori (Ms.} Short-term Expert 12 Mar - 13 May 2014
11 |Prof. Ayato Takada (Mr.) Chief Advisor 17 Mar - 25 Mar 2014
12 |Dr. Yoshimi Tsuda (Ms.) Short-term Expert 17 Mar - 25 Mar 2014
13 |Dr. Masahiro Kajihara (Mr.) Short-term Expert 04 Jun - 24 Mar 2015
14 |Dr. Akina Mori {(Ms.) Short-term Expert 04 Jun - 23 Oct 2015
15 |Prof. Ayato Takada {Mr.) Chief Advisor 22 Jur - 03 Jul 2014
16 |Dr. Reiko Yoshida (Ms.) Shont-term Expert 22 Jun -03 Jul 2014
17 |Prof. Jito Arikawa Short-terrn Expert 15 Jun - 22 Jun 2014
18 |[Prof, Ayato Takada (Mr.) Chief Advisor 17 Aug - 21 Aug 2014
19 {Prof, Ayato Takada (Mr.) Chief Advisor 13 Oct - 23 Oct 2014
20 |Dr. Reiko Yoshida (Ms.) Short-term Expert 13 Qct - 23 Oct 2014
21 |Prof, Jiro Arikawa (Mr.) Short-term Expert 19 Oct - 25 Oct 2014
22 |Prof. Hirofumi Sawa (Mr.) Short-term Expert 18 Oct - 21 Oct 2014
23 |Dr. Akina Mori (Ms.) Short-term Expert 05 Nov - 13 May 2015
24 |Dr. Ryo Nakao (Mr.) Short-term Expert 29 Nov - 12 Dec 2014
25 |Prof. Ayato Takada (Mr.) Chief Advisor 30 Nov - [4 Dec 2014
26 |Dr. Yasuko Oba (Ms.) Short-tenm Expert 20 Feb - 07 Mar 2015
27 |Dr. Masahiro Kajihara (Mr.) Short-term Expert 14 Mar - 13 May 2015
28 |Dr. Masahiro Kajihara (Mr.) Short-term Expert 09 Jun- 16 Sep 2015
29 |Dr. Akina Mori (Ms.) Short-term Expert 09 Jun- 16 Sep 2015
30 |Prof. Jiro Arikawa (Mr.) Short-term Expert 23 Aug - 30 Aug 2015
31 |Dr. Kumiko Morimatsu (Ms.) Short-term Expert 23 Aug - 30 Aug 2015
32 |Dr. Ryo Nakao (Mr.) Short-term Expert 09 Apr - 18 Apr2015
33 |Prof. Ayato Takada (Mr.) Chief Advisor 18 Apr - 24 Apr2015
34 |Dr. Ichiro Nakamura (Mr.) Short-terr Expert 18 Apr - 23 Apr 2015
35 |Prof. Ayato Takada (Mr.) Chief Advisor 27 Jun - 06 Jul 2015
36 |Dr. Hirohito Ogawa (Mr.) Short-terrn Expert 23 Nov - 08 Dec 2015
37 |Prof. Ayato Takada (Mr.) Chief Advisor 29 Nov - 13 Dec 2015
38 |Dr. Masahiro Kajihara (Mr.) Shert-term Expert 14 Oct - 31 Dec 2015
39 |Dr. Akina Mori (Ms.) Short-tenm Expert 14 Oct - 27 Nov 2015

Sy
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Annex 5-3 Input (Invitation of Researchers from Abroad)

‘Naine | Sex'| Ofganisation |- Position |- TeainigSite . | * TrainigArea . | . Borivie | ATEaVAL | % : - Training Contents
S DS [ S | AT R : Vo RN Date " Date - : R
Basic Craft skill to detect virus (Cell culture, Virus
R isolation and RT-PCR etc) , Analysis technology for
Hokkaido . . . L . .
Josenh University of |Laborat University. Research Acquisition of virus studying the detected virus in more detail (Sequence analysis
osep Male nlve'r sity o 2 0“} t.)ry miversity, Kes . |detection and analysis | 2014/10/23| 2014/12/24], virus titer measurement , the production of neutralization 62 days
Ndebe Zambia Technician Center for Zoonosis . . .
technology test , psendo-type virus and flow cytometry) ,Diagnosis and
Control . . e
understanding and learning of purification method of
antibody required for epidemiological research.
Basic Craft skill Training to detect virus (Cell culture , virus
isolation , nucleic acid extraction and PCR etc) Training of
. Hokkaido . . Technology for a more detailed analysis of virus(Sequence
Penjaninge University of |Laborato University, Rescarch Acqisition of virus analysis , virus titration , neutralization test etc) antigen
Prince Male . Y oy ’ . |detection and analysis | 2015/9/15] 2015/11/16| . My ’ . . antigs 62 days
. Zambia Technician Center for Zoonosis adjusted to create that can be applied to diagnosis antibody
Kapila technology

Control

(Virus - VLP purification) Species differentiation of ticks
through training and acquisition of sample preparation that
can be utilized for research and education.
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Annex 5-4 ; Input (Training in Zambia)

Date o Traiﬁing Name Venue - Course Summary - - - Participants .. S
28-Apr-14 Cryostat Training UNZA Preparation of frozen sections 9 Zambians and 4 Japanese trainers
lizon Hi oy :
25-Sep-14 Lecture of Ebola virus discase Holizon High School Lecture on virus and its biosafety 80 sudents a‘nd lecturers (presentator: 1 Japanese
{Lusaka) and 1 Zambian)
Training course for preparedness of]|
10-Feb-15 Ebola Virus Disease: UNZA Diagnosis Traing for infectious birus |35 Zambians including 7 trainers and 7 Japanese
Diagnosis and Biosafety including Ebola fever disease persons includes 3 trainers
02-Mar-15 Cryostat Practical Training UNZA Preparation of frozen sections 5 Zambians and 1 Japanese trainer
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Annex 5-5: Input (List of Equipment Provided)

Procurement ' Ttems Qty |Allocation Arrival Date | Usage Status " Note .
N . . Airtech BHC-
Purchased in JPN |Safety cabinet (aspirator) 1800 1 UNZA-VET 20131205 InUse 1604ILA/BIBTS,
Purchased in JPN | Autoclave (Jarge) 1 UNZA-VET 20131205 InUse (HIRAYAMA HV-110
Purchased in JPN |Auteclave (midium) 3 UNZA-VET 20131205 InUse |TOMY SX-500S
Purchased in JPN |Incubater for Egg (with rotator) 1 UNZA-VET 20131205 In Use SHOWA FURANKI P-05
Purchased in JPN |Distiled water maker (+accessories) 2 UNZA-VET 20131205 In Use EYELA SA-2100E1
Yamato kagaku Simplicity UV
Purchased in JPN |Ultrapure water maker 1 UNZA-VET 20131205 InUse  |Skit (SIMSVOLIP w/
accessories (SIMSSTRTI)
Purchased in JEN [Refrigirator 2 |UNZA-VET 20131218 Use | Fenosonic Heoltheore
B (panasonic) MPR-311-DH-PE
Purchased in JPN [Freezer - 30°C 2 |UNZA-VET 20131218 InUse | onasonic Healthcare
{panasonic) MDF-U537D-PE
Purchased in JPN 1 UNZA-VET 20131205 In Use Beckman Avanti J-30L
Purchased in JPN 1 UNZA-VET 20131205 InUse rotor JLA-16.250
Purchased in JPN l UNZA-VET 201312065 InUse roter JA12
High speed multifunction centrifuge
Purchased in JPN 1 UNZA-VET 20131205 InUse  [rotor JA-18
Purchased in JPN I UNZA-VET 20131205 InUse rotor 1S-24.38
Purchased in JPN 12 |UNZA-VET 20131i05 - InUse rotor adaptor (393088)
Purchased in JPN 1 UNZA-VET 20131205 InUse OMY AX-321
Low speed Centrifuge m o Tr TO
Purchased in JPN 1 |UNzZA-VET 20131205 InUse 3;fess°”°s or TOMY AX-
Purchased in JpN |FLiBh speed Refrigerated 3 [unza-ver 20131205 TnUse  |TOMYMX-207
Microcentrifuge
Purchased in JPN {Microscope with Camera 2 UNZA-VET 20131205 In Use Zeiss Primo Vert with Axio
Cam ER¢ 55
Purchased in JEN Microscope 2 UNZA-VET 20131205 InUse Zeiss Primo Vert
Purchased in JPN |Nano drop 2 |UNZA-VET 20131205 In Use TOMY Q5000 + PC
Purchased in JPN |Homogenizer (Micro Smash) 2 UNZA-VET 20131205 InUse |TOMY MS-I00R
Purchased in JPN |Rotator 1 UNZA-VET 20131205 In Use TAITECH Wave-SI
3 Tokiwa Mouse cage TM-
Purchased in JPN |Mouse cage 2 UNZA-VET 20131205 InUse TPX-10-V 1l 20package.
Purchased in JEN |Chicken cage 18 |UNZA-VET 20131205 In Use ;;‘;k'wa Chicken cage  TK-
. Tokiwa Chicken isolator
Purchased in JPN 1 UNZA-VET 20131205 In Use T-RCC-MICRO-KL 12 4x3
Chicken isolator 4X3
: Accessories for Tokiwa
Purchased in JPN 1 UNZA-VET 20131205 In Use ) X
Chicken isolator
Purchased in JPN |Dry rack 1 UNZA-VET 20131205 InUse |Yamato kagaku (NDR-80M)
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Annex 5-5: Tnput (List of Equipment Provided)

Purchased in JFN |Dry unit 1 UNZA-VET 20131205 In Use Yamato kagalu (NDR-30U)
Purchased in JPN |Steel rack 1 UNZA-VET 20131205 In Use Tkeda rika (CS-115)
Purchased in JPN |Crash ice maker 1 UNZA-VET 20131205 In Use HOSHIZAKI FM-120F
- . KOKUYO JOIFAG06 CR-
Purchased in JPN |Lab chair 4 UNZA-VET 20131205 InUse FGTDNN
. P KOKUYO JOIFA606 CR-
Purchased in JPN |[Lab chair (with ring) 4 UNZA-VET 20131205 In Use FG70DNA
. . ASONE 1-6558 (8US430-09)
" - 201312
Purchased in JPN |Stainless table {(+caster) 2 TUNZA-VET 0131205 T Use (AB-12075) + caster
Purchased in JPN |Floor case 3 UNZA-VET 20131205 I Use ASONE 3-5838-01, 5&
. Mini Centrifuge benchtop for WAKEN "PUCHIMARUS"
Purchased in JPN microtube 2 UNZA-VET 20131205 In Use MODEL 2320, 2%
. Mini Centrifuge benchtop for PCR WAKEN "PUCHIHACHI"
Purchased in JPN abe 2 UNZA-VET 20131205 In Use MODEL 2816
Purchased in JPN | Perista pump 2 UNZA-VET 20131205 InUse |ATTO 8J-1211H
Purchased in JPN |pH meter 2 UNZA-VET 20131205 InUse |Horibe D51-8
Purchased in JEN |Plate mixer 2 UNZA-VET 20131205 It Use SCINICS MIX-101
Purchased in JPN | Transilluminator handy-type + stand 1 UNZA-VET 20131205 InUse |UVM-57
Purchased in JPN |Balance 1 UNZA-VET 20131205 In Use ME303E
Purchased in JPN |Magnetic Stirrer/Hot plate 1 UNZA-VET 20131205 InUse |Coming 6797-220
Purchased in JPN |Magnetic Stirrer 1 |UNZA-VET 20131205 In Use EIIE;'IAN ASONE (2-4991-
Purchased in JPN |Balancer 50ml 1 UNZA-VET 20131205 InUse |KUBOTA 062-3080
Purchased in JPN | Balancer 250ml 1 UNZA-VET 20131205 InUse |KUBOTA 062-3100
Purchased in JPN | Timer 1 {neck steap type) 2 UNZA-VET 20131205 InUse |SEIKO MT6&03B,
Purchased in JPN |Timer 2 {magnet type) 2 UNZA-VET 20131205 InUse |Gretec T-156CR
Purchased in JEN |Hand-held Refractometer 2 UNZA-VET 20131205 InUse |ATAGO MASTER-53T
Purchased in JPN | Impulse seater 1 |UNZA-VET 20131205 InUse E;J ITIMPULSE P-300 6-645-
Purchased in JPN | Destecator 1 UNZA-VET 20131205 In Use LH ASONE (1-001-01)
Purchased in JEN | Vacuume Concentrator 1 UNZA-VET 20131205 InUse |TOMY MV-100
Purchased in JPN |Safety cabinet (aspirator) Class 11383 1 UNZA-VET 20131205 InUse  |Thermo Scientific 1388
Purchased in JPN | Safety cabinet (aspirator) Class I 1386 1 UNZA-VET 20131205 InUse  [Thermo Scientific 1386
Purchased in JPN [Aspirator 5 UNZA-VET 20131205 In Use SHOWA S-101V
Therme Scientific Heracell
Purchased in JPN 2 UNZA-VET 20131205 In Use 150i 51026633
Thermo Scientific Heracell
Purchased in JEN |CO2 incubator 2 UNZA-VET 20131205 InUse 150i 51026633
Accessories for Thermo
Purchased in JPN 1 UNZA-VET 20131205 In Use Seientific Heracell 150i
51026633
Purchased in JEN |CO2 Regulator 4 UNZA-VET 20131205 InUse  |Regulator WKN-KW202
Purchased in JPN [stand for CO2 tank 2 UNZA-VET 20131205 In Use single-stand 50051436
Purchased in JPN [stand for CO2 tank 1 UNZA-VET 20131205 In Use dual-stand 50051376
Purchased in JPN [stand for CO2 tank 1 UNZA-VET 20131208 InUse  |Kit 150-STK
- Panasonic Hezltheare
Purchased in JEN |Incubator {cool and warm) 2 UNZA-VET 20131218 In Use (SANYO) MIR-254PE
. Panasonic Healtheare
Purchased in JPN 2 UNZA-VET 20131218 InUse (SANYO) MIR-L54PE
Purchased in JPN Shaking Incul L and 1 UNZA-VET 20131218 In Use shaker MIR-3100-PE
Purchnsed in JBN | "8 Ineubator (cool and warm) 1| JUNZA-VET 20131218 InUsc _|sccessories
Purchased in JPN 1 UNZA-VET 20131218 In Use r M L.lmin it
Purchased in JPN 1 |UNZA-VET 20131218 TnUse | oane
. Thetmo Scientific
Purchased in JPN 1 UNZA-VET 20131218 In Use UXF60086D
Purchased in JEN 4 |UNZA-VET 20131218 mUse [olorgerek RRU3SI
Spackage (4case)
I ~103— Epu
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Annex 5-5: Input (List of Equipment Provided)

FreezeBOX  ASA-1003

Purchased in JPN [Freezer - 80°C (vertical type) +rack 2 |UNZA-VET 20131218 In Use 120package
(1case) ,100package
{2case)
FreezeBOX ASA-1003
Purchased in JPN - |unza-vET 20131218 muse | 20package
(icase) ,100package
{2case)
. Thermo Scientific uLT-2090-
Purchased in JEN tack for Freezer 1 UNZA-VET 20131205 In Use 10D (CXF)
Purchased in ey |~ 50T (horizonial type) 3 |unza-ver 20131205 InUse '“(C;‘cﬂs':)s’“'u 17 0package
FreezeBOX  ASA-1003
. 120package
Purchased in JPN 1 UNZA-VET 20131205 In Use (2cnse) ,100package
Freezer - 80°C  (horizontal type) {1case)
+rack FreezeBOX ASA-1003
Purchased in JPN 2 |UNZA-VET 20131205 nUse | 2Opackage
{2case) ,100package
{1case)
; Thermo Scientific uL T-390-
Purchased in JPN Freezer - 80°C (horizontal type) 1 UNZA-VET 20131205 In Use 10D (CXF)
H
Pucchased in JPN | 2 |uNzaver 20131205 In Use 5“(’1‘25‘;')““ Gpackage
Thermo Scientific Locator 4
Purchased in JPN i UNZA-VET 20131205 In Use plus + rack (CS509X21A-70)
L 1&
)t 13t 1 =
Cryobiological storage systems NALGENE Cryogenic Vials
Purchased in JPN 5 UNZA-VET 20131205 In Use Box 5026-09091p
600x600x600
Purchased in JPN |N2 storage tank 1 UNZA-VET 20131205 In Use MVE LAB20
Thermo Scientific Sorvall
Purchased in JPN |Centrifuge benchiop for microtube 2 UNZA-VET 20131205 In Use LegendMicro 17
75002430
Purchased in JPN |Thermal cycler 2 UNZA-VET 20131205 InUse |ABI Veriti200
Purchased in JPN |MUPID electrophoresis unit 3 UNZA-VET 20131205 In Use ADVANCE Mupid-exU
. Protein Electrophoresis and western Bio-Rad Best Package
Purchased in JPN blatting system 2 UNZA-VET 20131205 InUse Cat?164-5052BBS. 2%
Purchased in JPN |Gel Imaging Systems 1 UNZA-VET 20131205 In Use UVP (97-0170-03K)
Purchased in JPN {Spectrophotometer 1 |uwza-vET 20131205 InUse |OF Healtheare Life Sciences
Novasepe Plus
s . Thermo Scientific Multiskan
Purchased in JEN [Microplate reader 1 UNZA-VET 20131205 In Use FC 51119050
Purchased in JPN |Micraplate washer 1 |uNzZA-VET 20131205 In Use :{‘;‘g&’:“"’“"ﬁc Wellwash
Purchased in JPN [ Valtex mixer 6 |uNza-vET 20131205 In Use é”e':l“:'g'“ Industries Voltex
Purchased in JPN |Water bath 1.5L UNZA-VET 20131205 In Use Thetmo Scientific #2824
Purchased in JPN |Water bath 5,51 2 |UNZA-VET 20131205 InUse |EYELA NTT-2200
Purchased in JPN |Double alumi bath 2 UNZA-VET 20131205 In Use SCINICS ALB301
Purchased in JPN |Rotator 2 UNZA-VET 20131205 In Use SCINICS RVM-101
Purchased in JPN [Cryostat 1 UNZA-VET 20131205 InUse  |Thermo Scientific HM525 UV
Purchased in JPN [Spin Tissue Processor 1 UNZA-VET 20131205 InUse  [Thermo Scientific STP120-1
Purchased in JEN [Stainless erecta shelf 3 UNZA-VET 20131205 In Use ?,E{)E CTA (SL51070-P51900 5
=
. : . Drummond, Pipet-Aid XP
Purchased in JPN |Pippet-aid 8 UNZA-VET 20131205 In Use 40402011
Purchased in JPN |Electronic Pipette single 50-1000ul 1 UNZA-VET 20131205 InUse |BIOHIT, 735081
Purchased in JPN |Electronic Pipette single 5-120ul 1 UNZA-VET 20131205 InUse BIOHIT, 735041
Purchased in JPN |Electronic Pipette multi 50-1200ul 1 UNZA-VET 20131205 In Use BIOQHIT, 735391
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Annex 5-5: Input (List of Equipment Provided)

Purchased in JPN |Finnpippet degital 100-1000 ul 8 UNZA-VET 20131205 In Use Thermo Scientific

Purchased in JPN |Finnpippet degital 20-200 8 UNZA-VET 20131205 InUse |Thermo Scientific

Purchased in JPN |Finnpippet degital 10-100 8 UNZA-VET 20131205 InUse |Thermo Scientific

Purchased in JPN |Finnpippet degital 2-20 8 UNZA-VET 20131205 InUse  |Thermo Scientific

Purchased in JPN |Finnpippet degital 0.5-10 8 UNZA-VET 20131205 InUse |Thermo Scientific

Purchased in JPN |Finnpippet degital 0.2-2 2 UNZA-VET 20131205 In Use Thermo Scientific

Purchased in JPN ;’g;nplppet degital Multi-channel 30- | ¢\ nzavET 20131205 InUse |Thermo Scientific

Purchased in JPIN |Finnpippet degital Multi-channel 5-30 6 UNZA-VET 20131205 InUse  |Thermo Scientific

Purchased in JEN | Dispenser 2 |unza-ver 20131205 In Use Egg:“d"’f Multipete phus

Purchased in JPN 1 |omza-ver 20131205 IUse | Lnermo Seientific Centrifuge
Sorvall Lepend XFR
Rota TX-750, Biosafetylid
75003608, 50ml Adapter

Purchased in JPN Centrifuge 1 UNZA-VET 20131205 In Use 75003638, 15ml Adaptet
75003639,
Microplatecarrier75003617
Rota 6x250 angle rotor

Purchased in JPN 1 UNZA-VET 20131205 In Use 75003662, 8x50 angle rotor|
75003663

Purchased in JPN | Transformer 2 |unzaver 20131205 Inyse  [nSHMURA THISL

Purchased in ZM 33 KVA Gen set 1 UNZA-VET 20140624 TnUse [|33KVA

Purchased in ZM | Smant UPS 1500VA 3 UNZA-VET 20140624 In Use APC

Purchased in ZM  (Smart UPS 2200VA 2 UNZA-VET 20140624 In Use APC

Purchased in ZM |Smart UPS 3000VA 4 UNZA-VET 20140624 In Use APC

-|Purchased in ZM | Smart UPS S5000VA 4 UNZA-VET 20140624 Tn Use APC

Purchased in JPN |Kashimura Transformer TI-18 1 UNZA-VET 20140724 In Use

Purchased in JPN |Kashimura Transformer TI-151 1 UNZA-VET 20140724 In Use

Pur¢hased in JPN |Micro bio ¢lean cupsel unit 1 UNZA-VET 20140814 In Use

Purchased in ZM | Vehicle (Nissan Patrol) 1 UNZA-VET 20141020 In Use ALX1750

Purchased in ZM Laptolp Computer, MS office, intemet 1 UNZA-VET 20150323 In Use Af:er Aspire V5-561G loaded

security and bag for Lab use with Genetyx Program

Purchased in ZM  |Scanner 1 UNZA-VET 20150323 In Use (HP Scanjet 5590

Purchased in JPN |Sanwa supply Power Tap 1 UNZA-VET 20150515 In Use TAP-810 3P6tap 2m

Purchased in JPN | Sanwa supply Power Tap 1 UNZA-VET 20150515 In Use TAP-N3425 3P4tap 2.5m

Purchased in JPN |Fully automatic soft water machin 1 UNZA-VET 20150515 In Use MK-6J

Purchased in JEN ?::ix“m supply auxiliacy pressuce 1| |UNZA-VET 20150515 InUse |SFRHWI150SZ
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Annex 6

Project Design Matrix (PDM) (Version 1)

1 Date: Decensbier 11, 2015

Project Titler Survelllance of Viral Zoonsses in Africa

Project Duration: § years from June 1, 2013

Target Arca; Endemlic arcas of viral zoonoses in Zambla

Target Group !

Zambia (UNZA-SVM)

Beneficiaries: Resldeats in Zambin: Country population: Approx. 13 million

Project Implementers: Approximately 20 rescarchers 2nd approximately 3 rosearch suppertiog staff (faboratory technicians) In the Scheol of Veterinary Medicings, the University of

Narrative Summary

Objectively Verifiable [ndicators

Project Purpose

Means of Verification

Important Assumptions

Encompassing research and sarvelllance capacity for viral zeonoses

1. Whole process of the development of

is strengthened in Zambis, through coltaborative researches b
Zambian and Japanese rescarch Institutes.

Jonal antibody is dene at UNZA-SVM by
UNZA stafl.
2. A surveillance system for viral zoonoses is
established at UNZA-SVM,
3. More than § tescarch papers regarding genetie
analyscs, natural reservoirs, transmission
pathways, host ranges and pathogenicity of virl
zoonoses in Zambia, in which first or camposite
authars is Zambian rescarcher{s), are published in
peer-reviewed journals witl: its impact factor more
than 1.0.

(1) Expents' project reports
(2) Published research papers

QOutputs

Rescarch and education systems for vieal zoonoses are
established in UNZA-SVM.

1-1. Setup of experimental instrument and
equipment is completed by March 2014,

1-2. SOPs are developed at UNZA-SVM by the
time of the Terminal Evaluation.

1-3. Stock preservation for biological resources is
started by December 2014,

(1) Expetts’ project reports
(2) SOPs

1, Necessary coopeation is gained
by health facilitics and relevant
for the surveill of viral

in Zambia.

~

Diagnostic methods (detection of viral geneme, viral-speeific

anttbody and vival antigen) are established/improved far known
viral zoonoses such as Influenza and viral hacmaorrhagie fevers,

2-1. Detection method(s) for viral genome are
cstablished at UNZA-SVM by March 2016,
2.2. Detection method(s) for viral-specific
antibodies arc cstablished at UNZA-SYM by
March 2016.

2-3, Detection method(s) for vital antigens are
cstablished at UNZA-SVM by Decomber 2617,

(1) Experts' project reports

3 (Risks of known and/or unknown (or uncharacterized) viruses as

pathopens arc assessed on dke basls of information en genetic

and pathogenicity,

{analyses, natural rescrvoirs, transmission pathways, host ranges

3-1. Sercening werk for viral genome, viral
antigen andfor virus-specific antibedies is started
by December 2014,

3-2. Analytical work for phylogenctic

i

of viruses is

started by December 2018,

3-3. Analytical work regarding molecular factors
associated with host range and pathogenicity of
isolated/detected vizuses is staried by March 2017,

{1) Experts' project roparts

Activitics

Inputs

Rescarch and cducation systems for viral zoonoses are
established in UNZA-SVM.,

Japan

Zambia

1. Zembian side allocates an
adequate budget and personnel for
the project activities.

Set up experimental instrument and equipment necessary for
1-1. h and educational af the Project in UNZA-SVM.

(13 Chief Advisor cum Virology (Short-term
cxperts)
{2} Projeet Coordinator (Long-term expert)

Develap SOPs for standardized research activities, experimental
.|manipulations and/or surveitlance.

(53 Short-term experts for Virology, Immunelogy,
Epidemiology, Pathology, Molecular Biclogy.
Bicinformatics, and other nceessary expertise,

Preserve biological such as from ial
hosts (wild animals, livestock and human), virus-specific antiscra

and monoclonal antibedies for project research activities and future

Virology, Immunclogy, Epidemiology,
Bialogy, Bioi

1 instrument and

cquipment for research activities in the Project

Running expenses necessary for implementation of|
the project activities other than those that are bomne|

1-3. advanced researches, until the bio-bank under the National Health  pathology, Molecul
Research Authority is established. and ather necessary specialized arcas
Cenduct meeting for exchanging and monitoring research outcomes.
L. |[generated in Zambia and in Japan as well (at least twice a year), P
(1) N Y
Assist UNZA-5VM staffs fo conduct course lectures and laboratory
1-5. |excreises in viral zoonoses in UNZA-SVM. (2) Necessary equipment and/or mateials for
educational activitics in the Praject
2
Diapnostic methods (detectlon of viral genome, vival-specific
antibody and viral antigea) arc established/improved for kaown
viral zoonoses such as influcnza and viral haemorrhagic fevers. R
by Zambian side,
T
2-1. |Development of detection methods for viral genome

2-1-1. |Develop viral genome detection/sequence methods at the
Hokkaido University (HU), which detect target viruses

specifically of unknown viruses broadly.

'J]/\)
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(1} Project Dircetor

(2) Project Manager

(3) Researchers ot UNZA-SVM
(4) Roscarch Staff, Laboratory
Technicians, and Ficld Assistants

4
(1) Office space at UNZA-SVM
{2) Laboratery space at UNZA-SVM
(3) Lecture space at UNZA-SVM
(4) Confercace space at UNZA-SVM
(5) BSL-3 laboratery at UNZA-SVM
(65) Existing cquipment at UNZA-SVM
(7) Samyles collected in Zambia

Locol costs
Running expenses necessary for
impl ion of the project

such as persanne] costs of rescarchers,
tescarch activity costs including travel
axpenses where possible, consumables
and supplics where possible, utility costs
such as water and clectricity, etc,

2. Trained counterparts do net leave
their position so as to affect the
outputs of the Project.

3. Necessary ceoperation is gained
by refevant agencies (2.g. the
Ministry of Fishcry and Livestock
(MFL), the Central Veterinary
Research Institute (CVRI), the
Zambia Wildlife Authority
(ZAWA), the Ministry of Health
(MOH}, the University Teaching
Haspital {(UTH), ete.) for the project
activitics.
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2-1-2. |Esteblish viral genome detection methods by evelualing
their sensitivity and specificiry using practical samples
btained frem animals and humats 8t UNZA-SVM.

2.2\ Devel of d hods for virus-specific antibod

P

2-2-

. |Establish expression systems of viral proteins
at HU, and devclop deteetion methods for vitus-speeific
antibodics, using purificd recombinant viral proteins.

2-2-3, |Establish virus-specific antibody detection methods by
cvaluating their scositivity and spocificity using practical
samples ebtained from animals and humans at UNZA-SVM.|

2.3, | Development of detection methods for viral antigens

2-3-1, |Produce antisera (potyclonal antibedics) and mouse
monoclonal antibedies using recombinant viral proteins or
purificd viruses as immunogens at UNZA-SVM and HU.

2-3-2, |Develop detestion metheds for viral antigens at UNZA-
SVM and HU, using antiscra and moneclonal antibodics,

2-3-3. |Establish viral antigen i theds by ing their]
sensitivity and specifisity using practical samples obtained
from animals and humans at UNZA-SVM,

2-3-4. |Conduct basic rescarch for the development of prophylastic
and/or therapeutic meditines for viral zoonoses at HU, by
utilizing the monoclonal antibodies.

Risks of known and/or enknown (or uncharacterized) viruses as
pathopens are assessed on the basls of information on genetic
analyses, natural reservolrs, transmission pathways, hest ranges
and pathogenicity.

w

Identification of natural reservoirs and elucidation of transmission

3L \pathways of zoonotic virises

3-1-1. |Collcct samples (bloed, organs, stereus, ete.) from wild
lanimals (Fruit bats, rodents, primates, aquatic birds, ete.),
livestock nnd humans in Zambia,

3-1-2. |Conduct screening examinations for viral gonome, virnl
antigen and/or virus-specific antibody of the samples by
isting and/or novel & hegds developed under
the Project.

3.1-3. |Anempt to isolate viruses at UNZA-SVM and HU, using
embryonated eggs (e.g. influenza viruses cte.) and cultured
cells (.., hacmarhagie fever vieuses)™

3-1-4, |Explore unknown and/or uncharaeterized vital gename from
the samples that can be exported”, using advanced detection
methods (¢.g., next-gencration sequencer, cie.) at HU (and
UNZA-SVM),

3-1-5. |Conduet entire genome sequeneing, followed by evolution
(molecutar) phylegenetic analyses of isolated viruses and/or
detected viral genome ot UNZA-SVM (and HU).

ke
Ll

Determinant analyses of host ranges and pathogenleity

|

321, (Analyze proliferativity and pathogenicity of isolated viruses
by incculating various cultured cells and experimental
animals with the viruses at UNZA-SVM (and HU).

522, Analyze possible molecular factors associated with the host
range nnd pathogenicity of isolated and/or detected viruses
at HU (and UNZA-SVM).

Conduct risk assessment of the known and enknown viruses as viral
zoonoscs on the basis of a series of analysis results through the
33| collaborative rescarch between UNZA-SVM and HU,

Annex 6

Pre-condltions

L. Approval is obtained by the
Ethical Committee(s) for the
research subjects conducted in the
Project.

2. Approval is obtained from
relevant ministry/authority for
ganetic engineering.

3. Clearance for anittal use for the
project research activities is
obtzined from relevant authorities.

Remarks:

*1: Filoviridae, Arenaviridae and Bunyavitidae are applicable to the haemorrhagic fever viruses in the Project.

*2: In case that isolated viruses are suspected to be at Jevel 4 for its containment, the Project has an ption that
of Health.

will be dene in the BSL-4 laboratary in the US National Institutes

*1: The Project will obtein clearance for material transfer or exportfimport from relevant ministry/authority.

|
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The Zambian Side

Attachment 2: The List of Project Members

Grous o ) . ’ -" Duration
Lea d:r Name Organisation Position (Title) Start : Eod . . Note
o : Year Mcnth Year |° Month L :
-] Aaron Mweene University of Zambia | Professor 2013 6 2018 ;;‘11: changed in
Careen Hankanga University of Zambia | Assistant Dean 2013 [3 2018 5
Boniface Namangala |University of Zambia |Head of Department 2013 3 2018 5
Martin Simuunza University of Zambia  |Head of Department 2013 6 2018 5
. A . Title changed in
Bernard Hang'ombe  |University of Zambia | Professor 2013 [3 2018 2015
Musso Munyeme University of Zambia  |Lecturer 2013 6 2018 5
Edgar Simulundu University of Zambia  |Lecturer 2013 6 2018 5
Katendi Changula University of Zambia  |Lecturer 2013 6 2013 5
Kennedy Choengo  |University of Zambia  |Dean 2013 6 2018 3
Kenny L, Samui University of Zambia | Professor 2013 ] 2018 5
Ngonda Saasa University of Zambia  [Lecturer 2013 ] 2013 5
Nozyechi Chidumayo [University of Zambia  [Lecturar 2013 L] 2018 5
Ntombi Mudenda University of Zambia  |Lectuter 2013 ] 2018 5
John Yabe University of Zambia  |Lecturer 2013 6 2018 5
Walter Muleya University of Zambia  |Lecturer 2013 6 2018 5
Charles Mubita University of Zambia {C < Laboratory 2013 6 2018 5
Technician
Joseph Ndebe University of Zambia |F22070Y 2013 6| 2018 5
Technician
. —_— . |Laboratory
Prospher Chimpala  |University of Zambia Technician 2013 6 2018 5
Manda Chitambo  |University of Zambia |L220™0Y 2013 6 2018 5
Technician
Henry M. Chiimana  |University of Zambia | =200t 2013 6| 2018 5
Technician
Ladslav Moonga  |University of Zambia | -200%10 2013 6| 20 5
Technician
. . —_— . Laboratory
Penjaninge Kapila University of Zambia Technician 2015 4 2018 5
Evans Mulenda University of Zambia Laborz-\t?ry 2015 4 2018 5
Technician
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The Japanese Side

Attachment 2; The List of Project Members

Gro.u . ) Turation
Fead fr. " Name Organisation Position (Title) Start End Note
) : . Year Month Year | Month
o Ayato Takada Hokkaido University  |Professor 2013 (] 2018 5
Hirofumi Sawa Hokkaido University  [Professor 2013 [ 2018 5
Kimihito Mo Hokkaide University  |Pratessor 2013 6| 208 ;6‘1'; changed in
Takashi Kimurz Hokkaido University  |Professor 2013 [ 2015 ;;tll: changed in
Ichiro Nakamura Hokkaido University  |Lecturer 2013 6 2018 5
Akihire Ishii Hokkaido University | Assistant Professor 2013 6 2018 5
Reike Yoshida Hokkaido University | Assistant Professor 2013 6 2018 5
: — . Title changed in
Yasuko Oba Hokkaido University | Associate Profassor 2013 6 20(8 5 2003
Kumiko Morimatsu  |Hokkaido University  |Associate Professor 2013 6 2018 5
Keata Shimizu Hokkaido University | Assistant Professor 2013 6 2018 5
Sanae Nishio Hokkaido University  |Doctorial Student 2083 6 2015 3
Jiro Arikawa Hokkaido University  |Professor 2013 6 2018 5
. o . — Title changed in
Masahiro Kajihara  |Hokkaido University  |Post Doctoral fellow 2013 6 2018 5 2013
. National Institute of Director, Department
Masayuki Saijo Inectious Diseases of Virology 1 2013 6 2018 ’
Manabu Igarashi Hokkaido University | Associate Professor 2013 [ 2018 5 ;;t]l: changed in
Akina Meri Hokkaido University  |Specialist 2013 [ 2018 3
Mieko Muramatsu  |Fokkaido University |Doctoriat Student 2013 6 2015 3 ;‘;;T"““g‘d n
Osamu Noyori Hokkaide University  |Docterial Student 2013 [ 2014 3
Makate Kuroda Hokkaide University |Doctorial Student 2013 6 2015 3
Naganori Nao Hokkaido University |Doctorial Student 2013 6 2016 3
Junki Maruyama Holcknido University  (Doctorial Student 2013 6 2016 3
Yoshimi Tsuda Hokkaido University | Assistant Professor 2013 & 2018 5
Kanae Shiokawa Hokkaido University  |Doctotial Studeat 2013 [ 2015 3
Shuetsu Fukushi || nonab Instituteof e Rescarcher 2013 6| o8 s
Inectious Diseases
Hideki Tani National Instimite of ¢ .o Rescarcher 2013 6 2018 5
Inectious Diseases
Tomoki Yoshikawa | oonal Insttute of o oo pesearcher 2013 6| 2015 3
Inectious Diseases
Satoshi Taniguchi || oonk IRSHAE OF g earcher 2013 s 2018 5
Inectious Diseases
s National Institute of  |Chief, Virus First
Masayuki Shimojima Insctious Diseases Group, First Div. w1 6 018 3
Ryo Nakao Hokkaido University  |Assistant Professor 26 4 2018 5
Mari Ishijima Hokkaido University  |Techaician 26 4 2014 9
Wakako Furuyema  |Hokkaido University | Doctorial Student 26 4 2017 3
Nao Eguchi Hokkaido University  |Doctotial Student 27 4 2018 5
Asako Shigeno Hokkaido University  |Technician 27 4 2018 5
Hirohito Ogawa Okayama University |Assistant Professor 27 5 2018 5
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2) Input from the Zambian Side
The followings are inputs from the Zambian side to the Project as of the end of November 2015. See

details on the Annex 5.

()

Components Inputs

Allocation of Counterpart UNZA-SVM: 22 persons

Researchers

(1E)

Components Inputs

Allocation of Counterpart UNZA-SVM: 23persons

Researchers
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3-1-3. Attempt to isolate viruses at
UNZA-SVM and HU, using
embryonated eggs (e.g. influenza
viruses etc.) and cultured cells (e.g.,
hemorrhagic fever viruses).

The Project collected a total of 4,005 fecal samples (1,399 in the
Japanese Fiscal Year (JFY) 2013, 1,410 in JFY 2014 and 1,196 in JFY
2015) from wild aquatic fowl in the Lochinvar National Park. The
Project isolated 1, 2, 3, 3. 2, 2 and 1 strain(s) of H2, H3, H4, H6, H7,
H9, H11 and HI13 influenza virus subtypes, respectively. Further
characterization of the isolated viral strains suggested that the
influenza viruses with high potency to infect to mammals were
maintained in wild aquatic birds.

At UNZA-SVM, the Project isolated a novel paramyxovirus using
Vero E6 cells from fruit bat (Epomophorus gambianus) captured in
Monze.

Japanese researchers are working on the isolation of phleboviruses
from ixodid ticks using cultured cells and suckling mice at HU.

(1E)

3-1-3. Attempt to isolate viruses at
UNZA-SVM and HU, using
embryonated eggs (e.g. influenza
viruses etc.) and cultured cells (e.g.,
hemorrhagic fever viruses).

The Project collected a total of 4,005 fecal samples (1,399 in the
Japanese Fiscal Year (JFY) 2013, 1,410 in JFY 2014 and 1,196 in JFY
2015) from wild aquatic fowl in the Lochinvar National Park. The
Project isolated 2, 1, 2, 3. 3. 2. 2 and 1 strain(s) of H2, H3, H4, H6,
H7, H9, H11 and H13 influenza virus subtypes, respectively. Further
characterization of the isolated viral strains suggested that the
influenza viruses with high potency to infect to mammals were
maintained in wild aquatic birds.

At UNZA-SVM, the Project isolated a novel paramyxovirus using
Vero E6 cells from fruit bat (Epomophorus gambianus) captured in
Monze.

Japanese researchers are working on the isolation of phleboviruses
from ixodid ticks using cultured cells and suckling mice at HU.

FEIRS 0 OkhE A RIBFEE
(2016 41 H)
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Project Design Matrix (PDM) (Version 0)

Project Title: Surveillance of Viral Zoonoses in Africa

Target Area: Endemic areas of viral zoonoses in Zambia

Target Group :

Project Duration: 5 years from the date described in the R/D

Date: December 4, 2012

Project Implementers: Approximately 20 researchers and approximately 3 research supporting staff (laboratory technicians) in the School of Veterinary Medicines, the University of Zambia

(UNZA-SVM)

Beneficiaries: Residents in Zambia: Country population: Approx. 13 million

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Project Purpose

Encompassing research and surveillance capacity for viral zoonoses is
strengthened in Zambia, through collaborative researches between
Zambian and Japanese research Institutes.

1. Whole process of the development of
monoclonal antibody is done at UNZA-SVM by
UNZA staff.

2. A surveillance system for viral zoonoses is
established at UNZA-SVM.

3. More than 5 research papers regarding genetic
analyses, natural reservoirs, transmission pathways,
host ranges and pathogenicity of viral zoonoses in
Zambia, in which first or composite authors is
Zambian researcher(s), are published in peer-
reviewed journals with its impact factor more than
1.0.

(1) Experts' project reports
(2) Published research papers

Qutputs

Research and education systems for viral zoonoses are
established in UNZA-SVM.

1-1. Setup of experimental instrument and
equipment is completed by March 2014.

1-2. SOPs are developed at UNZA-SVM by the
time of the Terminal Evaluation.

1-3. Stock preservation for biological resources is
started by December 2014.

(1) Experts' project reports
(2) SOPs

Diagnostic methods (detection of viral genome, viral-specific
antibody and viral antigen) are established/improved for known
viral zoonoses such as influenza and viral haemorrhagic fevers.

2-1. Detection method(s) for viral genome are
established at UNZA-SVM by March 2016.

2-2. Detection method(s) for viral-specific
antibodies are established at UNZA-SVM by March
2016.

2-3. Detection method(s) for viral antigens are
established at UNZA-SVM by December 2017.

(1) Experts' project reports

Risks of known and/or unknown (or uncharacterized) viruses as
pathogens are assessed on the basis of information on genetic
analyses, natural reservoirs, transmission pathways, host ranges
and pathogenicity.

3-1. Screening work for viral genome, viral antigen
and/or virus-specific antibodies is started by
December 2014.

3-2. Analytical work for phylogenetic
characterization of isolated/detected viruses is
started by December 2016.

3-3. Analytical work regarding molecular factors
associated with host range and pathogenicity of
isolated/detected viruses is started by March 2017.

(1) Experts' project reports

1. Necessary cooperation is gained
by health facilities and relevant
agencies for the surveillance of viral
zoonoses in Zambia.

Activities Inputs
1. Zambian side allocates an
| Research and education systems for viral zoonoses are Japan Zambia adequate budget and personnel for
established in UNZA-SVM. the project activities.
Experts Counterparts 2. Trained counterparts do not leave
Set up experimental instrument and equipment necessary for research | (1) Chief Advisor cum Virology (Short-term (1) Project Director their position so as to affect the
1-1. |and educational activities of the Project in UNZA-SVM. experts) (2) Project Manager outputs of the Project.

1-2.

1-3.

1-4.

1-5.

Develop SOPs for standardized research activities, experimental
manipulations and/or surveillance.

Preserve biological resources such as specimens from potential hosts
(wild animals, livestock and human), virus-specific antisera and
monoclonal antibodies for project research activities and future
advanced researches.

Conduct meeting for exchanging and monitoring research outcomes
generated in Zambia and in Japan as well (at least twice a year).

(2) Project Coordinator (Long-term expert)

(5) Short-term experts for Virology, Immunology,
Epidemiology, Pathology, Molecular Biology,
Bioinformatics, and other necessary expertise.

Training in Japan
Virology, Immunology, Epidemiology, Pathology,

Molecular Biology, Bioinformatics and other
necessary specialized areas

Equipment and materials

Assist UNZA-SVM staffs to conduct course lectures and laboratory
exercises in viral zoonoses in UNZA-SVM.

Diagnostic methods (detection of viral genome, viral-specific
antibody and viral antigen) are established/improved for known
viral zoonoses such as influenza and viral haemorrhagic fevers.

. Development of detection methods for viral genome

2-1-1. Develop viral genome detection/sequence methods at HU,
which detect target viruses specifically or unknown viruses

broadly.

(1) Necessary experimental instrument and
equipment for research activities in the Project
(2) Necessary equipment and/or materials for
educational activities in the Project

Local costs

Running expenses necessary for implementation of
the project activities other than those that are borne
by Zambian side.

(3) Researchers at UNZA-SVM
(4) Research Staff, Laboratory
Technicians, and Field Assistants

Land, Facilities, equipment and materials

(1) Office space at UNZA-SVM

(2) Laboratory space at UNZA-SVM
(3) Lecture space at UNZA-SVM

(4) Conference space at UNZA-SVM
(5) BSL-3 laboratory at UNZA-SVM
(6) Existing equipment at UNZA-SVM
(7) Samples collected in Zambia

Local costs

Running expenses necessary for
implementation of the project activities
such as personnel costs of researchers,
research activity costs including travel

expenses where possible, consumables and

supplies where possible, utility costs such
as water and electricity, etc.

3. Necessary cooperation is gained
by relevant agencies (e.g. MAL,
ZAWA, MOH/UTH, etc.) for the
project activities.

(Hv HZlLF2102) 0uolsidsA NAd "2
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2-2.

2-3.

2-1-2. Establish viral genome detection methods by evaluating their
sensitivity and specificity using practical samples obtained
from animals and humans at UNZA-SVM.

Development of detection methods for virus-specific antibodies

2-2-1. Establish expression systems of recombinant viral proteins at
HU, and develop detection methods for virus-specific
antibodies, using purified recombinant viral proteins.

2-2-3. Establish virus-specific antibody detection methods by
evaluating their sensitivity and specificity using practical
samples obtained from animals and humans at UNZA-SVM.

Development of detection methods for viral antigens

2-3-1. Produce antisera (polyclonal antibodies) and mouse
monoclonal antibodies using recombinant viral proteins or
purified viruses as immunogens at UNZA-SVM and HU.

2-3-2. Develop detection methods for viral antigens at UNZA-SVM
and HU, using antisera and monoclonal antibodies.

2-3-3. Establish viral antigen detection methods by evaluating their
sensitivity and specificity using practical samples obtained
from animals and humans at UNZA-SVM.

2-3-4. Conduct basic research for the development of prophylactic
and/or therapeutic medicines for viral zoonoses at HU, by
utilizing the monoclonal antibodies.

3-1.

3-2.

3-3.

Risks of known and/or unknown (or uncharacterized) viruses as
pathogens are assessed on the basis of information on genetic
analyses, natural reservoirs, transmission pathways, host ranges
and pathogenicity.

Identification of natural reservoirs and elucidation of transmission
pathways of zoonotic viruses

3-1-1. |Collect samples (blood, organs, stercus, etc.) from wild
animals (fruit bats, rodents, primates, aquatic birds, etc.),
livestock and humans in Zambia.

3-1-2. |Conduct screening examinations for viral genome, viral
antigen and/or virus-specific antibody of the samples by
existing and/or novel detection methods developed under the
Project.

3-1-3. Attempt to isolate viruses at UNZA-SVM and HU, using
embryonated eggs (e.g. influenza viruses etc.) and cultured

cells (e.g., haemorrhagic fever Viruses)*z.

3-1-4. |Explore unknown and/or uncharacterized viral genome from
the samples that can be expoﬂed*s, using advanced detection
methods (e.g., next-generation sequencer, etc.) at HU (and
UNZA-SVM).

3-1-5. |Conduct entire genome sequencing, followed by evolution
(molecular) phylogenetic analyses of isolated viruses and/or
detected viral genome at UNZA-SVM (and HU).

Determinant analyses of host ranges and pathogenicity

3-2-1. |Analyze proliferativity and pathogenicity of isolated viruses
by inoculating various cultured cells and experimental
animals with the viruses at UNZA-SVM (and HU).

3-2-2. |Analyze possible molecular factors associated with the host
range and pathogenicity of isolated and/or detected viruses at
HU (and UNZA-SVM).

Pre-conditions

Conduct risk assessment of the known and unknown viruses as viral
zoonoses on the basis of a series of analysis results through the
collaborative research between UNZA-SVM and HU.

1. Approval is obtained by the
Ethical Committee(s) for the
research subjects conducted in the
Project.

2. Approval is obtained from
relevant ministry/authority for
genetic engineering.

3. Clearance for animal use for the
project research activities is obtained
from relevant authorities.

Remarks:

*1: Filoviridae, Arenaviridae and Bunyaviridae are applicable to the haemorrhagic fever viruses in the Project.

*2: In case that isolated viruses are suspected to be at level 4 for its containment, the Project has an assumption that consequent experiments will be done in the BSL-4 laboratory in the US National Institutes of
Health.

*3: The Project will obtain clearance for material transfer or export/import from relevant ministry/authority.
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Zambia Department
University of Head of
Martin Simuunza |, ooy O [2eeC? 2013 6| 2018
Zambia Department
Bernard University of Prof 9013 6l 2018
Hang’ombe Zambia rotessor
Uni ity of
Musso Munyeme mve.rsl o Lecturer 2013 6| 2018
Zambia
University of
Edgar Simulundu . Lecturer 2013 6| 2018
Zambia
University of
Katendi Changula mve.rel v o Lecturer 2013 6| 2018
Zambia
University of
Kennedy Choongo . Dean 2013 6| 2018
Zambia
University of
Kenny L. Samui mve.rel v o professor 2013 6| 2018
Zambia
University of
Ngonda Saasa . Lecturer 2013 6| 2018
Zambia
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Nozyechi

University of

Lect 2013 2018
Chidumayo Zambia ecturer
University of
Ntombi Mudenda . Lecturer 2013 2018
Zambia
University of
John Yabe . Y Lecturer 2013 2018
Zambia
University of
Walter Muleya . Lecturer 2013 2018
Zambia
University of Chief Laborator
Charles Mubita Y - 2013 2018
Zambia Technician
University of Laboratory
Joseph Ndebe . . 2013 2018
Zambia Technician
University of Laborator
Prospher Chimpala . Y . v 2013 2018
Zambia Technician
University of Laboratory
Manda Chitambo . . 2013 2018
Zambia Technician
University of Laborator
Henry M. Chimana . Y . v 2013 2018
Zambia Technician
University of Laboratory
Ladslav Moonga . . 2013 2018
Zambia Technician
Penjaninge University of Laboratory
2015 2018
Kapila Zambia Technician
University of Laboratory
Evans Mulenda . . 2015 2018
Zambia Technician
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BN (JICAREMRIRIE)

FHIEME 20154F12 F 5
No K4 Tk AR
L |#R B g S 9 Sep 2013 — 8 Sep 2016

ISEE AP
No K4 eIk ]
1 |&E fLA F =TT RSP — 08 Oct - 14 Oct 2013
2 |HRIR R (SEIL AP 08 Oct - 25 Feb 2014
3 |F&R WA B 08 Oct - 25 Feb 2014
4 |EH LA F =TT RSP — 01 Dec - 15 Dec 2013
5 |&HH BT [SEIL AP 01 Dec - 15 Dec 2013
6 |VHfE BaE [SEUL AP 01 Dec - 08 Dec 2013
7 |KK =S (SEIL AP 07 Dec - 16 Dec 2013
8 |HNI ZHB R 5 20 Jan - 27 Jan 2014
9 BRI FFK R 5 12 Mar - 13 May 2014
10 |#& mfoss TR 5 12 Mar - 13 May 2014
11 [EHA LA F—TTRAA P — 17 Mar - 25 Mar 2014
12 |HEH 3% (SEL AP 17 Mar — 25 Mar 2014
13 |RJR fFK R 5 04 Jun - 24 Mar 2015
14 |FR WA TR 5 04 Jun - 23 Oct 2015
15 [HH LA F—T TR P — 22 Jun - 03 Jul 2014
16 |5H BT R 5 22 Jun - 03 Jul 2014
17 (B 8B R 5 15 Jun — 22 Jun 2014
18 MM LA F—T TR P — 17 Aug - 21 Aug 2014
19 [HH LA F—T TR P — 13 Oct - 23 Oct 2014
20 |5H BT JSE NP 13 Oct - 23 Oct 2014
21 |BN BB TR 5 19 Oct - 25 Oct 2014
22 ¥ X JSE NP 18 Oct - 21 Oct 2014
23 |# HfLZE RS 05 Nov - 13 May 2015
24 | 5% foE P 29 Nov — 12 Dec 2014
25 |HHE LA F—T TR P — 30 Nov - 14 Dec 2014
26 | K35 1 S5 20 Feb - 07 Mar 2015
27 BB fFR TR 5 14 Mar — 13 May 2015
28 |BRBE fFK TR 5 09 Jun - 16 Sep 2015
29 |# HEALAE RS 09 Jun — 16 Sep 2015
30 [B)I BB TR 5 23 Aug - 30 Aug 2015
31 | T N5 23 Aug — 30 Aug 2015
32 | 5 ISEL AP 09 Apr — 18 Apr 2015
33 |EHE LA F—T TR AP — 18 Apr — 24 Apr 2015
34 |HFT —ER TIN5 18 Apr — 23 Apr 2015
35 |EH LA F—T TR AP — 27 Jun — 06 Jul 2015
36 /NI A ISEL AP 23 Nov — 08 Dec 2015
37 |EH LA F—T TR H— 29 Nov — 13 Dec 2015
38 |BRlt fFR ISEIL AP 14 Oct - 31 Dec 2015
39 A WAS (SR AP 14 Oct — 27 Nov 2015
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B ERFYRL

vl & H ¥& REST HAEE R FIRRE =
AFFHE  [Safety cabinet (aspirator) 1800 1 PET KR 20131205 R Airtech BHC-160411A/B3BTS
AFFHE  |Autoclave (large) 1 W7 RKFEEF 20131205 R HIRAYAMA HV-110
AFRFHE  [Autoclave (medium) 3 PUET KB F 20131205 FI TOMY SX-500S
AFFHE  |Incubator for Egg (with rotator) 1 FoET RFERE T 20131205 FIAH SHOWA FURANKI P-05
AFFE  |Distiled water maker (+accessories) 2 P T KEREREE R 20131205 FIH EYELA SA-2100E1
Yamato kagaku Simplicity UV
AKFRFHE  |Ultrapure water maker 1 PUET KFERE 20131205 FIH Skit (SIMSVO1]P)
w/accessories (SIMSSTRT]J)
ey - SN LS A [ ey Panasonic Healthcare
AFiHE  |Refrigirator 2 PUET KB EE T 20131218 FI A (panasonic) MPR-311-DH-PE
e 20 SN R R [ A Panasonic Healthcare
AEFE  |Freezer - 30C 2 [P ETRERESS | 20131218 FIRHE | (banasonic) MDP-U537D-PE
1 PUET RFEREE 7B 20131205 FIH o Beckman Avanti J-301
1 P T R EEERE 20131205 I rotor JLA-16.250
) 1 B BT RS 20131205 I tor JA12
AFHE |High speed multifunction centrifuge ‘H- - kjkrjp ik rotor )
1 BT KT ERE T 20131205 FH rotor JA-18
1 PUET REEERE 20131205 FIH rotor JS-24.38
12 BT KR R 20131205 FIAH rotor adaptor (393088)
1 FUET RFERE S 20131205 I TOMY AX-321
AFRFHE |Low speed Centrifuge S e e Accessories for TOMY AX—
1 YT RFERE TS 20131205 I A 391
R Qﬁ?jf;‘iiggglgemwd 3 [T REFERESS 20131205 FIA TOMY MX-207
ARIFHE  [Microscope with Camera 2 P ET KRR 2R 20131205 R A é(zi;@];Rricm;SVeﬁ with Axio
ARITFE  [Microscope 2 PUET KSR E Y 20131205 FIAH Zeiss Primo Vert
AFFHE  [Nano drop 2 FUET RFERE S 20131205 FI TOMY Q5000 + PC
A FHE  |Homogenizer (Micro Smash) 2 PUET RAEEREE 20131205 RIS TOMY MS-100R
AFBFHE  |Rotator 1 PUET RAFEREE 20131205 FI I A TAITECH Wave-SI
e o e S e Tokiwa Mouse cage TM-—
S 5 22 P
AITME  |Mouse cage 2 PUET R EEER PR R 20131205 F A TPX-10-VTI 20package
AFTiME  |Chicken cage 18 YT KPR E T 20131205 FIH A Tokiwa Chicken cage TK-284
1 e ke 20131205 FIAT E%‘gvﬁmgggﬁﬁgljﬁg =
AFFHE |Chicken isolator 4X3 < o ok
<y N LN G A | ccessories 1or [ oKiwa
1 PUE T KB 20131205 I A Chicken isolator
ARIFME  [Dry rack 1 PET R FERE 20131205 KA Yamato kagaku (NDR-80M)
AIFME  |Dry unit 1 ” 20131205 FIH Yamato kagaku (NDR-80U)
AFBFHE  [Steel rack 1 PUET RFEREE 20131205 F Ikeda rika (CS-115)
AIFiME  |Crash ice maker 1 P T KPR E T 20131205 I A HOSHIZAKI FM-120F
AFRFE  |Lab chair 4 WU T KRB SR 20131205 FI Eé);%%\(]) JOIFA606 CR-
AR E Lab chair (with ring) 4 P ET REERE 20131205 FIH ?8%%{8 JOIFA606 CR-
AFFFE  |Stainless table (+caster) 2 P T KERERE R 20131205 FI e é\Aslg—Tgoég?Sigc;Sqi%BOiog)
AIRiME  |Floor case 5 PUET RFEREE 20131205 F ASONE  3-5838-01
At |Minl Centrifuge benchtop for 2 |FrETRERERS | 20131205 R [JOREN PECHIMARUS
I ini o 1 ) ~ N - RYRIS R “PU 7
- It\ﬁgqel Centrifuge benchtop for PCR ) T B P 20131905 B G X/ngggif 21;1L6CHIHACHI
AHFHE  |Perista pump 2 PUET R EEERE S 20131205 F A ATTO SJ-1211H
AFBFHE  |pH meter 2 PoBT KPR EFER 20131205 FIH A Horiba D51-S
AFFHE  |Plate mixer 2 W7 RKFERE T 20131205 FIIH SCINICS MIX-101
T 'sl‘tra?n;illuminator handy-type + 1 20131205 FIAH UVM-57
AFRFHE  |Balance 1 20131205 I ME303E
AFRFHE  [Magnetic Stirrer/Hot plate 1 20131205 I Corning 6797-220
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ARIRFHE  |Magnetic Stirrer 1 Fov T RFEERE LD 20131205 FIH HS-1AN ASONE (2-4991-01)
AFiHE  |Balancer 50ml 1 PET REREE 20131205 FIF KUBOTA 062-3080
AHFHE  |Balancer 250ml 1 PET RKEBER R 20131205 FI KUBOTA 062-3100
AHFHE  |Timer 1 (neck strap type) 2 PET RFER S 20131205 FAH SEIKO MT603B
AFRFE | Timer 2 (magnet type) 2 PR R 20131205 FIA Gretec T-156CR
AKFRFHE  |Hand-held Refractometer 2 PoET KB E 20131205 FIAH ATAGO MASTER-53T
ARIME  [Impulse sealer 1 PUET KEEER E 22 20131205 TR (IjZUJI IMPULSE P=300 6-645-
Desiccator 1 PUET KR 20131205 FIAH LH ASONE (1-001-01)
Vacuume Concentrator 1 PUET RFEREFHD 20131205 F A TOMY MV-100
Sy cabinet (aspirator) Class II I | eTREIRESS | 20131205 FIAE  [Thermo Scientific 1388
AABiHE fggeéy cabinet (aspirator) Class II 1 [Fre T KRR E S 20131205 FIA Thermo Scientific 1386
AFFFRE  |Aspirator 5 PUET RFEREFHS 20131205 F SHOWA S-101V
Thermo Scientific Heracell
2 PUET RFERE 20131205 I 1501 51026633
i . N e e Th Scientific H 1l
AFFE [CO2 incubator 2 PUTT R R E 20131205 FlA ]5§irrI1501 OQCéeensé ic Herace
Accessories for Thermo
1 FoET RFEERE SR 20131205 FH A Scientific Heracell 150i
51026633
AFFHE  |CO2 Regulator 4 P T R E 20131205 FI A Regulator WKN-KW202
AITME  [stand for CO2 tank 2 PET RKZEER R 20131205 FIH A single-stand 50051436
AFRFHE  [stand for CO2 tank 1 PUET RFERE D 20131205 FH T dual-stand 50051376
A |stand for CO2 tank 1 PUET RFERETHD 20131205 F Kit 150-STK
AIFME  |Incubator (cool and warm) 2 PUET KRR SR 20131218 Fil o Fsdglilvgl)c]\l/ﬁ?{d—ltggzdf;]g
NP P~ Panasonic Healthcare
2 YT RFERE TS 20131218 FIH A (SANYO) MIR-154PE
o 1 YU T R T 20131218 FA shaker MIR-S100-PE
AIFHE [Shaking Incubator (cool and warm) 1 T SRR S 20131218 I o accessories
1 FUET RFERESHD 20131218 HAH Platform,tube
1 P TR S 20131218 Fi| o rack,Mountingkit accessories
1 FoET RFERE S 20131218 FIH Thermo Scientific uXF60086D
SN R 1 A storage rack RKU381
4 PoET RFEREE B 20131218 FI A 5package (4case)
~mws |Freezer — 80°C (vertical type) . L - FreezeBOX ASA-1003
AFRHE | ook - 2 T R 20131218 PAIVELE 120package
(1case) ,100package (2case)
FreezeBOX ASA-1003
- PUET RAFEERE T 20131218 FI }20pa0)kage ( )
1case),100package (2case
N el Thermo Scientific uL.T-2090—
N 2o 7]
A rack for Freezer ! YT RPIEFH 20131205 FIBH 10D (CXF)
" - 80°C (horizontal t e N ack ASA- acke
80°C (horizontal type) 3 e 20131205 FIF ?‘?}Z};SSSA 1217 10package
) FreezeBOX ASA-1003
1 FUET KRR 20131205 FA 120package
—mws |Freezer — 80°C (horizontal type) (2case) ,100package (1case)
AFE | rack FreezeBOX ASA-1003
2 PUET RFEREE B 20131205 FI A 120package
(2case) ,100package (1case)
N e D : Thermo Scientific uLT-390-
K Freezer — 80°C (horizontal type) ! PoOTRFEREE 20131205 il 10D (CXF)
rack 2 | RERE 20131205 FIFIh S(tlocrjfee) rack  Gpackage
e I I e e
AKFFHEE |Cryobiological storage systems NALGENE Cryogenic Vials
5 P T RFEREFES 20131205 I Box 5026-0909]JP
600x600x600
AFFMEE  |N2 storage tank 1 YU T KR 20131205 FI A MVE LAB20
=~ Centrifuge benchtop for NN N = " Thermo Scientiﬁc Sorvall
I E ) 2 PUET KBRS 20131205 FIH A LegendMicro 17
microtube 75002430
ARIRFHE | Thermal cycler 2 P T REFEE S 20131205 FH o ABI Veriti200
ARFRFHE  |MUPID electrophoresis unit 3 FUET REFERE 20131205 FIA ADVANCE Mupid-exU
n=mse  |Protein Electrophoresis and . SN LS A [ oNn1a1- Bio—Rad Best Package
AT western blotting system 2 PETRFIREE 20131205 FIF Cat#164-5052BBS
AFiME  |Gel Imaging Systems 1 YT KRR 20131205 FIL A UVP (97-0170-03K)
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S o 2B [ 20
AKFRFHEE  |Spectrophotometer 1 P ET REEERE R 20131205 FH Novasepe Plus
AHIHEE  [Microplate reader 1 |[FrerosaEss | 20131205 R | Lfermo Scientific Multiskan
AHFRIE  |Microplate washer 1 PUE T KRR S 20131205 FIFA glgggl(;)osaentiﬁc Wellwash
AHFE  |Voltex mixer 6 P T KBRS 20131205 il Zcelrel?etigc Industries Voltex
AFRFHE  |Water bath 1.51 2 PUET RFEEREE SR 20131205 FIH Thermo Scientific #2824
AFFFHE  |Water bath 5.5L 2 PUET RFEREE S 20131205 FIH EYELA NTT-2200
AFFHE  |Double alumi bath 2 PUET R T 20131205 FI A SCINICS ALB301
AFFHE  |Rotator 2 LT R 20131205 FI A SCINICS RVM-101
ARFRFME  [Cryostat 1 FUB T RFERE S 20131205 FIIH A Thermo Scientific HM525 UV
ARFFHE  [Spin Tissue Processor 1 PET RKEEER R 20131205 R Thermo Scientific STP120-1
ARFFHEE  [Stainless erecta shelf 3 W7 KR 20131205 FIH A E)%ECTA (SL§1070-PS1900 5
KHHE  |Pippet-aid 8 |yorrremEsm | 20131205 AT |ppmoon Piper A XP 47
AFFFHE  |Electronic Pipette single 50-1000ul 1 FUET RFERE LS 20131205 F A BIOHIT, 735081
AFFHEE  |Electronic Pipette single 5-120ul 1 PET KR 20131205 FIAH BIOHIT, 735041
AFFFHE  |Electronic Pipette multi 50-1200ul 1 PET REEERE 20131205 FI A BIOHIT, 735391
AIFME  |Finnpippet degital 100-1000 ul 8 W7 RKEEER R 20131205 R Thermo Scientific
AFHFHE  |Finnpippet degital 20-200 8 PET RFEREE 20131205 FiI A Thermo Scientific
AFHFHE  |Finnpippet degital 10-100 8 PUET RFEREE 20131205 FIH A Thermo Scientific
A FHE  |Finnpippet degital 2-20 8 PouT KPR E T 20131205 FI I A Thermo Scientific
AFBFH7E  |Finnpippet degital 0.5-10 8 P T KPR EFE 20131205 Fil Thermo Scientific
AFFHE  |Finnpippet degital 0.2-2 2 BT KB T 20131205 A Thermo Scientific
A |Lpippet degital Multi=channel 6 [PUETREMESE | 20131205 It |Thermo Scientific
A §i‘g%‘”ppet degital Multi-channel 6 [T AR 20131205 FIF  |Thermo Scientific
AFFHE  Dispenser 2 e N 20131205 FH & Eggfngtf\f Multipette plus
A=)
1 [ FrE T RSEERE R 20131205 FIA S gggﬁf’feﬁggg%%“mf“gc
Rota TX-750, Biosafetylid
75003608, 50ml Adapter
s e 1 P T RKEFER R AR 20131205 FIFH of 75003638, 15ml Adapter
AFHFHE |Centrifuge 75003639,
Microplatecarrier75003617
Rota 6x250 angle rotor
1 PUET RKFEREE B 20131205 FilH o 75003662, 8x50 angle rotor
75003663
AFRFHE | Transformer 2 PUET R ERER E 20131205 FL KASHIMURA TI-151 2000W
BIHIFHE |33 KVA Gen set 1 PUET REFERE 20140624 FIH 33KVA
BIHGRE  |Smart UPS 1500VA 3 P T REFERE A 20140624 FIAH APC
BUMFTHE  |Smart UPS 2200VA 9 |[PrETRAFEERE T 20140624 R APC
BUHERE  |Smart UPS 3000VA 4 PUET REEERE D 20140624 FIH T APC
BIHERIE  |Smart UPS 5000VA 4 PUET REFERE 20140624 FH APC
KIE | AT TS TI-18 1 PoET KB EE R 20140724 FI A
AFFE R LT8R BER TI-151 1 P T KRR E SR 20140724 FI A
~ R J— a8 N s .
AHR M ;;rfmw*” AT EN 1 [T RE 20140814 Rl
BiEREE | (H E S hr—)L) 1 PUET KB TR 20141020 FIH ALX1750
Ty T by T A a—H— MS ]
HiMgHiE  |office, internet security and bag for 1 PUE T RFEREFE 20150323 FIH Acer Aspire VS:D N,
Lab use 561G/Genetyx 7" 177 A&l
B E | RFy ) — 1 BT R 20150323 FI A (HP Scanjet 5590
AFFHE  |[FU4794 BT 1 P T RFEERE S 20150515 FIH TAP-S10 3P6{# H2m
AIRE |7 BT 1 PUET R T 20150515 FIH TAP-N3425 3P4{# [12.5m
AIRE |4 B EhOKEE 1 PUET REFEERE F 20150515 FI A MK-6]
ARIRFE | Far BN 1 FovT REERESES 20150515 FIH R SFRHW150SZ
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Project Design Matrix (PDM) (Version 1)

Project Title: Surveillance of Viral Zoonoses in Africa

Target Area: Endemic areas of viral zoonoses in Zambia

Target Group :

Project Implementers: Approximately 20 researchers and approximately 3 research supporting staff (laboratory technicians) in the School of Veterinary Medicines, the University of Zambia

(UNZA-SVM)

Beneficiaries: Residents in Zambia: Country population: Approx. 13 million

Project Duration: S years from June 1, 2013

Date: December 11, 2015 \‘

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Project Purpose

Encompassing research and surveillance capacity for viral zoonoses is
strengthened in Zambia, through collaborative researches between
Zambian and Japanese research Institutes.

1. Whole process of the development of
monoclonal antibody is done at UNZA-SVM by
UNZA staff.

2. A surveillance system for viral zoonoses is
established at UNZA-SVM.

3. More than 5 research papers regarding genetic
analyses, natural reservoirs, transmission pathways,
host ranges and pathogenicity of viral zoonoses in
Zambia, in which first or composite authors is
Zambian researcher(s), are published in peer-
reviewed journals with its impact factor more than
1.0.

(1) Experts' project reports
(2) Published research papers

(B 1L H 2L & G102) | uolsieA NAd

Outputs

Research and education systems for viral zoonoses are
established in UNZA-SVM.

1-1. Setup of experimental instrument and
equipment is completed by March 2014.

1-2. SOPs are developed at UNZA-SVM by the
time of the Terminal Evaluation.

1-3. Stock preservation for biological resources is
started by December 2014.

(1) Experts' project reports
(2) SOPs

1. Necessary cooperation is gained
by health facilities and relevant
agencies for the surveillance of viral
zoonoses in Zambia.

2 Diagnostic methods (detection of viral genome, viral-specific 2-1. Detection method(s) for viral genome are (1) Experts' project reports
antibody and viral antigen) are established/improved for known |established at UNZA-SVM by March 2016.
viral zoonoses such as influenza and viral haemorrhagic fevers. |(2-2. Detection method(s) for viral-specific
antibodies are established at UNZA-SVM by March
2016.
2-3. Detection method(s) for viral antigens are
established at UNZA-SVM by December 2017.
3 Risks of known and/or unknown (or uncharacterized) viruses as |3-1. Screening work for viral genome, viral antigen |(1) Experts' project reports
pathogens are assessed on the basis of information on genetic and/or virus-specific antibodies is started by
analyses, natural reservoirs, transmission pathways, host ranges |December 2014.
and pathogenicity. 3-2. Analytical work for phylogenetic
characterization of isolated/detected viruses is
started by December 2016.
3-3. Analytical work regarding molecular factors
associated with host range and pathogenicity of
isolated/detected viruses is started by March 2017.
Activities Inputs
1. Zambian side allocates an
| Research and education systems for viral zoonoses are Japan Zambia adequate budget and personnel for
established in UNZA-SVM. the project activities.
Experts Counterparts 2. Trained counterparts do not leave
Set up experimental instrument and equipment necessary for research (1) Chief Advisor cum Virology (Short-term (1) Project Director their position so as to affect the
1-1. and educational activities of the Project in UNZA-SVM. experts) (2) Project Manager outputs of the Project.
(2) Project Coordinator (Long-term expert) (3) Researchers at UNZA-SVM
Develop SOPs for standardized research activities, experimental (5) Short-term experts for Virology, Immunology, |(4) Research Staff, Laboratory 3. Necessary cooperation is gained
1-2. manipulations and/or surveillance. Epidemiology, Pathology, Molecular Biology, Technicians, and Field Assistants by relevant agencies (e.g. the
Bioinformatics, and other necessary expertise. Ministry of Fishery and Livestock
Preserve biological resources such as specimens from potential hosts Land, Facilities, equipment and materials |(MFL), the Central Veterinary
(wild animals, livestock and human), virus-specific antisera and Training in Japan (1) Office space at UNZA-SVM Research Institute (CVRI), the
|3, monoclonal antibodies for project research activities and future Virology, Immunology, Epidemiology, Pathology, |(2) Laboratory space at UNZA-SVM Zambia Wildlife Authority
advanced researches, until the bio-bank under the National Health  |Molecular Biology, Bioinformatics and other (3) Lecture space at UNZA-SVM (ZAWA), the Ministry of Health
Research Authority is established. necessary specialized areas (4) Conference space at UNZA-SVM (MOH), the University Teaching
(5) BSL-3 laboratory at UNZA-SVM Hospital (UTH), etc.) for the project
Conduct meeting for exchanging and monitoring research outcomes (6) Existing equipment at UNZA-SVM activities.
1-4. generated in Zambia and in Japan as well (at least twice a year). Equipment and materials (7) Samples collected in Zambia
(1) Necessary experimental instrument and
Assist UNZA-SVM staffs to conduct course lectures and laboratory |equipment for research activities in the Project
1-5. exercises in viral zoonoses in UNZA-SVM. (2) Necessary equipment and/or materials for Local costs
educational activities in the Project Running expenses necessary for
implementation of the project activities
2 Local costs such as personnel costs of researchers,
Diagnostic methods (detection of viral genome, viral-specific Running expenses necessary for implementation of |research activity costs including travel
antibody and viral antigen) are established/improved for known |,c hgiect activities other than those that are borne |expenses where possible, consumables and
viral zoonoses such as influenza and viral haemorrhagic fevers. by Zambian side. supplies where possible, utility costs such
as water and electricity, etc.
2-1. Development of detection methods for viral genome

2-1-1. Develop viral genome detection/sequence methods at the
Hokkaido University (HU), which detect target viruses

specifically or unknown viruses broadly.
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2-1-2. Establish viral genome detection methods by evaluating their
sensitivity and specificity using practical samples obtained
from animals and humans at UNZA-SVM.

2-2. Development of detection methods for virus-specific antibodies
2-2-1.  Establish expression systems of recombinant viral proteins at
HU, and develop detection methods for virus-specific
antibodies, using purified recombinant viral proteins.
2-2-3. Establish virus-specific antibody detection methods by
evaluating their sensitivity and specificity using practical
samples obtained from animals and humans at UNZA-SVM.
2-3. Development of detection methods for viral antigens
2-3-1. Produce antisera (polyclonal antibodies) and mouse
monoclonal antibodies using recombinant viral proteins or
purified viruses as immunogens at UNZA-SVM and HU.
2-3-2. Develop detection methods for viral antigens at UNZA-SVM
and HU, using antisera and monoclonal antibodies.
2-3-3. Establish viral antigen detection methods by evaluating their
sensitivity and specificity using practical samples obtained
from animals and humans at UNZA-SVM.
2-3-4. Conduct basic research for the development of prophylactic
and/or therapeutic medicines for viral zoonoses at HU, by
utilizing the monoclonal antibodies.
Risks of known and/or unknown (or uncharacterized) viruses as
3 pathogens are assessed on the basis of information on genetic
analyses, natural reservoirs, transmission pathways, host ranges
and pathogenicity.
11 Identification of natural reservoirs and elucidation of transmission
" pathways of zoonotic viruses
3-1-1. Collect samples (blood, organs, stercus, etc.) from wild
animals (fruit bats, rodents, primates, aquatic birds, etc.),
livestock and humans in Zambia.
3-1-2. | Conduct screening examinations for viral genome, viral
antigen and/or virus-specific antibody of the samples by
existing and/or novel detection methods developed under the
Project.
3-1-3. |Attempt to isolate viruses at UNZA-SVM and HU, using
embryonated eggs (e.g. influenza viruses etc.) and cultured
cells (e.g., haemorrhagic fever viruses) .
3-1-4. |Explore unknown and/or uncharacterized viral genome from
the samples that can be exported*S, using advanced detection
methods (e.g., next-generation sequencer, etc.) at HU (and
UNZA-SVM).
3-1-5. Conduct entire genome sequencing, followed by evolution
(molecular) phylogenetic analyses of isolated viruses and/or
detected viral genome at UNZA-SVM (and HU).
3-2. Determinant analyses of host ranges and pathogenicity Pre-conditions
3-2-1. ' Analyze proliferativity and pathogenicity of isolated viruses 1. Approval is obtained by the
by inoculating various cultured cells and experimental Ethical Committee(s) for the
animals with the viruses at UNZA-SVM (and HU). research subjects conducted in the
Project.
3-2-2. | Analyze possible molecular factors associated with the host
range and pathogenicity of isolated and/or detected viruses at 2. Approval is obtained from
HU (and UNZA-SVM). relevant ministry/authority for
genetic engineering.
Conduct risk assessment of the known and unknown viruses as viral 3. Clearance for animal use for the
zoonoses on the basis of a series of analysis results through the project research activities is obtained
3-3. collaborative research between UNZA-SVM and HU. from relevant authorities.
Remarks:

*1: Filoviridae, Arenaviridae and Bunyaviridae are applicable to the haemorrhagic fever viruses in the Project.

*2: In case that isolated viruses are suspected to be at level 4 for its containment, the Project has an assumption that consequent experiments will be done in the BSL-4 laboratory in the US National Institutes of
Health.

*3: The Project will obtain clearance for material transfer or export/import from relevant ministry/authority.
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