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JOINT EVALUAYION REPORT
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. fTHé-qKPAhé§E TechnicaL CoopeRATION -
FOR

THE PROJECT ON RESEhRCH AHD BEVELOPMENT OF DIAGNOSTIC:
TFCHNULOGY oN- HALARIA AND OTHER TRGPICAL DISEASES
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‘MuTuaLLY ATTESTED AND SUBRITTED

70 ALL ConcerneD

BOGDTA, COLOHB!A

JUNE 27, 1989

%ﬂ/

Dr. Tetsuro Kataoka ‘ r. Jorge Mmchelsen

Head, _ _ D ector,

The Evaluation Team, - Natdonal Institute of Health
Japan Internat fonal Cooperation Agency, The fepublic of Colombia
Japan - L




I INTROOUCTION

- The. Japanese Evaluation Team (hereinofter referred to as.

--“the Tean") orgonizod by the Japan lntornotional Cooperotion Agency ©
(MMMmemwhwvmmemmwwm~mwmmmm,
| visited the Republic: of ColOmbia from June 19 to June 29, 1989 for
the purposo of evaluating tﬁe a¢tivit1es concerning the Project on .

© Research and Oevelopment of oiagnostio Technology on Molaria and:

Othor Tropical Diseases (hereinafter referreo to as. *the 9roject" ‘

ﬂuring fts stay: in" the Republic of Co1omb1a tho Téam discussed |
| and Studied with Lhe Colomoian counterparts conCerned and tho Japanése :
| ‘expert on a nunber of aspects régarding thie progross, performance nd -
re5u1t$ of the Proaect.‘ o o

Through careful studies and discussions,_the joint eva]uatiba
report was 5ummarized in the following chooters‘

~35—



[T, - CRIGUAL MASTER PLAN OF THE PROJECT -

ln'acéOrdanéé'wfth the Recérd'of'Oiscﬁssiéns'sighéd on iy 22,
1986, the project started on October 1, 1986, for the gurpose. of
strengthening research capabilities Of the Institute Naciona! de Salud |
| “{hereinafter referred to as the "INS") with special emphasis on -
'_- eveIOpment of diagnostlc techn0109y on ma]aria and- other trogical
l'diseases, as 3 three-year Project, and thus contributing to the .

B ‘__promotion of publ{¢ health {1 the Republic of CO]Ombia.

‘14 order to attain the above-meatfoned objectjves,,the.foi]éwing'
aCtivities were to be carried out through diéﬁatch dF'Jaﬁanesé‘experts,.
| acceptance of Co]onbian personnel for. training in Japan and provision o

of equipment. -

':5(¢)f [mprovement of biochemica1 techniques on Specific detéétion g
- of maIaria.. | . |
(b) -Improvement of immuno!ogicaT téchniques on diagnosis of -
malaria. :
{¢) Application of the developed techniques to other tropical
diseases prevailing n Colombia.
{d} Application of these.techniques_to the_fie{d.ﬁtudieﬁ; |

T

S
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L1, MPLEMENTATIOR OF THE PROJECT -

1.

- Counterpart trataing in Jopan

' (1) B1ochemic31 field

hre Juan CrOSby was accepted for- trainung on nueleic B

L : actd recOmbination techniques in the Chemo Sero Therapeutic I

Research Institute, Kumamoto for ene year frem Aprily 1987.

Ms Merta Gonzhlez hes been accepted fer trataing on.

-_rec0mb1nant DNA techniques in the Chemo Sero Therapeutic :

Research institete, Kumamoto for six months since March,

| ‘;1989. T

H (2) Iamunological fie1d

M. Harold lbagon was accepted for training on fundamental

“serolegical diagnestic techniques ln the Natiena1 Children 53
’ Medical Research Cénter, Tokyo for one year from February,_h%ﬁ.

- Ms. Gloria Munera has been accepted for training on

‘diagnOstic techniques ia ce]]ular 1mmuno1egy in the uational |
-Institute_of Health, Tokyo for one.year since May, 1989.

 Japanese Expert

~27(1) Biochemical fleld o .

~vieeks fn Ahguse;31997a;

Or. shinichi.Sakamoto was dispatched to the INS for two

- f3'7f-" :



Sor Shinicni Sakamoto was dlspatched ta the INS fdr

two wetks in November, 1988.
Or. Shinichi Sakamoto has been dispatchéd to the {NS

1'for two weeks 1n June, 1939

';=(2} Invun01091cal f1éid

- ory Tsuneo Kamiyama was dispatched to the INS for two

;f“years from March, 198?.:

Equ i'pmentf:_ -

| HecesSary equ1pment has beeﬁ provided without any seri0us
‘shipping troub]e_since 1986, The tota} amount of donation wiIl
be about Japariese Yeh‘122,000,ooo by September, 1989, The

© . following 13 the 1ist of main parts of the equipment.

?_;(i) Japanese Fisca] Year 1986

4H0 vehicle _:

e High speed refrigerated centrifugé
;.i;Polaroid MP4 system '

.- Yacuum oven

. Water purifier

o Carbon dloxide facubator

. laverted microscope’

'\,;: éléctr{c oven:

x _Rotor for centrifuge



(2) Japanese FiscaI Year 1987 )

P

:_ Fast protein liquid chrcmatography

s

.

*

- Clean bench -

. Autoclave

. E!ectric balancé o |
-~ Incubater with accessories

- water bath with accessories

Vi Electric StimulatOr

*

;- reagents, etc

+

(3) Japanese Fiscal Year 1988

B
[

.
b

+

. d

';Gene assembler

Refrigerated centrﬁfugef“‘**

' Labowatory supplies
B Rép'lacerﬁéﬂt par‘ts for equipment previously_-:
- donated | :

: L“‘Reagents, etcl:

| (4) JapanQSe Fiscal Year 1989

U\tracentrifuge with acceSSOries K

C_se-



IV. BETHOOS OF EVALUATION

..‘.;

‘Materials used as reference

" In order to evaluste the past performance and achiveneat

quantﬂtatively and/or qualxtatively, the fol\owing materials

are used as basis of reference.

(1) The Rebord'Of'0i5605$ions ; _
‘(2) The rentative Schedu1e of (mplementation :
(3) The officiai request made by the Governmenu of CoIOmbia '

with respect to Japanese éxpert services, countérpart :
training 1n Japan and provision of equipment by means o
of A- 1, A- 2 4A-3 and A-4 forms, reSQectlvely

" (4) The Minutes of Oiscussions agreed in the course of the

inpiementation of the PrOJect.

" Discussion and observation :

The Team discussed vérious-aSpects of the ﬁrbjéét and:
observed the buildings, machinery, equipment, Fac!lities
and uti15tes made avatlable for the Profect. |

To recognize the Impact and efficiency of the training, L

discussions were held w%th covnterparts trafned in Japan.

—~40-




CRESULTS OF EVALUATION =~
L. Blachentcal fiels

1. I 601lectmon of nucleic acids

Plasmodium falcigarum and P, vivax ONAs mere 50ccessfu\1y SR

| acpurified from the 1n vitro erythrocyte cu]tures and fram patient

”-suited as & probe for this purpose.

i b‘lood, réspectively P, fa 1cigaru UNA was virtua1ly Free of hUman.[i ”
BNA and b vivax DNA was 30% pure (the highest in- !iterature) -

_ .The purifiéd P vivax was particularlly useful Because of its
N 'dsfficult purificattOn, it 15 only available 1n 3 few 1aborator1es,

1.2 C]on1n9 of nucteic acids

Specific vepeated sequénces from P falcigaru and P vivax

o owere mo'lécularly clcmed 1n pUClS frOm the reSpective purified
; DNA samoles, Selécted c10nes were characterized in hybridization
| - “-aexperiments for passible use for diagnosls. |

'»'1 3 Preparation of probes

Radioactive probes were prepared from whoie “genoatic UNA of

:P fa1cigarum, synthetic DNA and the cloned £. falciparum ONA. o
:'and weré compared for detection of the parasite sequeace by
- hybridization. 1t was concluded that the cloned ONA is best.

v
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1.4 vﬁethddé for processing -sompies‘ -

- : Detection of the parasite DNA sequences with cloned g.. alcigaru
ONA 83 a probe was *ested for ONA extracted from the reconstituted
' Samples (normo] blood plus ¢ultured erythrocytes containing parasites).,

| B The ootection %evoi was iopg of - ONA per 50-100 Ul of biood. A orocti-

cal method ﬁooextraotioo of OMAftom mosquitos was estabiished for future
fiéld studies. .-;_ : B S - ,

1.5 Impienentation of dlagnostic methods 1l

GQA hybiioizatioa metnods were. impiemented for the. detection D
_iof . oicigarum and 2. vivax in biood sampies and in moSquitosi o
iy 1«nwnological method for quantificotion of ontibodies againSt
,_P falcigaru “and P vivax was established and used, " and a nonocionai
_antibody-based method for detectlén of P fgjgjparum soiuble antigens .
was preliminarily tosted Furhter iaborotory studies are needed before
this method {s tested fn the field. R

As to P. vivax, ONA hybridization will bé the only feasibie methOd
for epidemio]ogicai studies in. the near future. IR

2. Immanotogical fledd -
2. ] Preparation and antigentc analysis of parasite

| - Sehizant fractions have been obtained from the culture of a (jf#,??’//'
- Colonbiaa isolate of P. falciparum and the peripheral blood of NN
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'_' pattents 1n?e¢ted with:P; vivax | 1he tfactions'nere used'as

_ ' anttgens in an £LISA assay’ and antigen«specific blastngenic

i | response.f Immunotogica} character1stics of the antigen were
. ;analyZEd by;the nse:of mnnpglona] ant ibodies. |

2 2 Monoclonal antihody production L i
A sectlon for hybridoma study has been established in the
"lmmuno1ogy grOUp of the INS. f0r the Project. Several hybrtdoma
_ce\] lines productng anti-malaria antibody have been obtained. |
Fina]ly. two moncclnnal antibodiés against P. alcigaru schizoats _:;
- were_wglj—;haractefized and chosen for fmmunological studies fn

the profect, SR o

i 2 3 DeveIOpment of serological and 1nnwn01091ca1 diagnostic methods

- An improved ELlSA method was developed by the use of avidine L's, -
~and biotine labe]led reagents. This method was stmple and ab]e to |

o detect antibodtes in 0 of the patients‘ b100d. Using the tno_.lﬁﬁ.-'

o ?nonoclonal antibodies obtalned, 3 sandwich-ELISA was established

and applied suctessfully to detect soluble antigens of £.. falcigarum‘iA
1n patients “sera. . S

2.4 Fleld study ‘ .
~ The £LISA method developed has been svccessfully applied to
B pidentologicai studies using ?52 samples of sers col)erted at Tolu-

| SUCre, Vlllav!cencio, Acacias, $an Martin and Granada-ﬁeta .
‘J.‘V_; _;yl"]'- - | -gs. ‘_“'f g | s (::\u’/k/i/'
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. 2.5 COmparison with biochem1Ca1 approach
_ | Sensitivities of diagnostic methods by biochemicai and
"f immuno!ogicai approaches have reached the ievel of microscopic

- assay.
o 3"- Techaical cooperation

3.0 Training of COlombian personnel in Japan -

| F0ur COIOmbian counterpart per$onnel of the lNS have been

' or are being trained in Japan. ihey worked hard and have accqoired

all necessary techniques in the course of the tratning; It hag |
-'been noted ‘that they played 3 very: important roie in attaining the

| objectives of the Project. '

| ‘33 2 Dispatch of Japanese experts

“One long- term expert and three short- term experts were diSpatched'p S

to the INS. They worked very ClOSélY with Colombian counterparts in’ __rfg:

Cal iines of activities. it has been noted that ail the assigned
experts made their best efforts in order to attain the main goai of
the Project ' P

3.3 Provision of machinery and equipment
The laboratories of immunology and biochemistry in the iNS
were fuliy equipped with the most modern appliances. The provision
~of equipment 1s sufficient for the INS' to function as a centre of
. _Research and Oevelopment of diagnostic technotogy. |

qrﬂfi;<§:;_:_"
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| CO]Ombian CQunterparts are capable of operating the machinery .
“and equ1pment, al! of which are under prOper conditions. R

L *'73 4 colombian efforts for. the implementat1on of the Project

| The INS provided the labOratories, the manpOuer and the budget
in. order to ensure the best proficiency of the ?roject. | |

s



Vl.

CONCLUSION

ST The main goal of the cooperation progrannw stated in the

: Record of Discussions and othe. pértinent papers has been ful!y .

‘attained,~1erge)y due_to.efforts of the;COJOmbieﬂ coun;erparts_
~with the efficlent caoperation of the Japanese exgerts. =

1t has been noted that all assigned Japanese experts and

_=6010mb1an counterparts showed genuine 1nterest and exerted all

' fpossible efforts for the’ eventual se1f reliant operation of the

- _Project

o 1:3;-ﬁ The current techniques dealing with nucleic acids and

o monoclonal antibodles have beea fully transferred to the INS

‘Iaboratories Successful cioning of specific repeated DNA
' sequences of P falcigarum and P vivax wi]l give essentia1 tools_'
Tin the near future to the peOple studying epidemiology of malaria'-"

both in Colembia and 1n other neighbouring c0untr1e§. e

4,  The INS iaboratories will not only continue and develep the1r

researches, but also funct1on as a contre to spread these new
techniques, which are aow 1mpertant far. clinical and basic studies
on tropical diseases, to. other 1aberatories and Institutes fn

Colombta,

~ 5. "In conclusion, both sides agreed that the Project should be

.5rterminated,0n September 30,]1989 as oeiginally.$cheduled.
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LR AR
S RECORD OF DISCUSSIONS
 BETVEEX THE JAPAMESE IMPLEMENTATION suwm TERY
.u«n THE mm)mms CONCERNED OF THE GOVERIMERT  OF
THE REPUBLIC OF COLONBIA
0N 'THE JAPANESE TECHRICAL COOPERATION FOR

- ms PPOJECI‘ on m:smcn AXD DB\’EUOPHEM OF DIAGNOSTIC Tf,cmomcf or.'
' mum ARD OTHER TROPICAL DISEASES .

The Japanésé Inpleméntatién Survey Ttam (hereinaiter referred to as Vihe
~Tean") organized by the ‘Japan International Codperation Agency (heréinafter
referred to as “JICA“) and headed by Dr. Tohru Tokunaga visited the Repu-
blic of Colombia from July 14 to July 24, 1986 for the purpose of working
- out the details of the technicsl éooyéretiOn program concerning the Project
| on Résesrch and DQVEIOPWEHt of D1agnosti¢ Technolog} on Halaria and Other

_Tr091Cal D;séases. |

During its stay in the Republic of C010mbia. the Team eychanged views and
had 2 series of discussions vith the Colombian authorities toncerned in
. respect of the desirable measures to bé taken by both C0vernménts for the
o success;ul 1rple.entation of the zbove nentioned project. -

. As Y resul; 6f ‘the diSCUSSiOHS, both partlés tating account of the Pro-

~visions of the Agreément on Technical Cooperation between-the CGovernnment
‘of Japan and the Governmwent of the Republic of Colonbia signed on -

December 22, 1976, 28reed to re¢onnend to their respective bovernments :
 the metters referred to in. do¢umenx ett¢ched hereto S

: Bogota, Ju!\ 22 1986

= /c“@/ ,,L_m_, @ﬂ/miﬂ,a

Dr. Tohru. Tokunaga . af' : . br.: Efraﬁm Otero Ruiz
Head of Impleméntetion Survey Team - Minfster for Hezlth,
ﬁpublic of Colombia

Japan Internatfonal CooperatiOn 5 T Th
Ageﬁc;, JAPAL L C

(ﬂ\ (,/ ztz(,L,J'\/j) , | )
Dr. Lvis Férnsnde Duoue l

: CESAR W"I LEJO NQ:JIA ‘ Director of hationcl Institute of
: Hezd of the . o ‘ Health

National Departnent of Plcﬂi1; _ - The Republic of Colombi¢
The. Republic of Colombdis

‘-.*49-.—:-: R



_ KTTACHED DOCUHEN‘I‘

I; COOPERATIO¥ BETWEEN BOTH GOVERNNENTS

3 l. The 60vernment of Japan and the GOVernment of the Republic of Colbmbia _
vl Cooperate vith each Other in inpleménting the PrOJéCt ‘on Re—
.;Séafth and Development of Dxagnlstic Téchnology o Halaria and Other[: '
Troplcal Diseases (herelnafter téferred to. as’ Ythe Perect") for the

_purpOse of strengthenmng research Capabalities on trOpical dlseases iq,']

_‘and thus ¢0ntributing o the promotion of publlt health 1n the Repu—??_-'
bllc of COIOmbla.‘;'“ L : : L '

‘ 2.:The Project vtll be implementéd in aECOrdance wzth the Hastér Plan ff.f
"which is 3iven in Annex 1.  '.' o ‘

I nrsm of Jamf_:s_nsxézaﬁ e

1. In accordance With the laus and regulatlons in force 10 Japan, the .?-'
‘COvernreﬂt of Japan wlll take nécesSGr) me¢9ures through JICL to _
“provide 2t its ova expense services of the Jepanese ehperts ‘a8 lis~”ff
“ted in )nnex II. thrbugh the normal procedures uncer the TechniCal R
: Cooperatxon Scheme of the GOVernment of Japan. P RN

2. The Jepanese experts referred Lo in 1 above and thelr families w;ll o
e granted in the Republlc of Colombia the privileges. exemptions ’
~ and benefits in accordance with the pfOVisiOns of the Agreement on

~~ Tethnical Cooperation between the Governnent of Japan and the Govern~'
. #ent of the Republic of Colombia signed on December 22 1076 (hea S
| reinafter referred to as "the Agreement") = :



IIL. PROVISION _O”r MACHINERY AND }:Qmﬁmm{

l In ac¢0rdance vith the lavs and regulations in force in Japan, the

" Govérnemnt: of Japan vill take necessary neasures through JICA to

. prévide at its 6vn expense such machinery. eQUipment and other

. materials (hereinafter referred to es “the Equipment“) neCessary
for the implementation of the Project as listed in Annex III.
-_through the normal procedures under the Technical CoOperation ,
_;Scheme of the Covernment of Japan.;‘h-.' |

. 23_The Equipment uill becone the property of the GOVernment of the
- Republic of Colomdia vpon being delivered C.I.F. to the Colomdian.
authorities ¢oncerned at the ports and/br airports of disembarka-_
~ tion, and vill be vtilized exclusxvely for the implementatiOn of
" the PrOject in c0nsultatlon \ith the Japanese experts referred to
1n Annex 1I. o

"IV, TRAINING OF COLOMBIAX PEERSONNEL IN JAPAK

"1 In étéardaﬁﬁé with the laws and régulatiOns in fdrée in Japan, the

' Govarnmenb of Japen vill take necessary measuyres througn JICL to.
reteive 2t its oun expense the Colombian personnel connected with
the Project for technical training in Japan through the norsa)
procedures undeér the Technical COOperation S¢heme of the Governpént
of Japan.

" 2. The Government of the Repudlic of Colombia will take necessary
ReASUTes to ensure that the knowledge and eXperience aCQuired by
the Colombian personnel from technical training in Japzn w1l be

utilized effectively for the implementation of the Project. -

]



v ’szm"lcss' oF COLONBIAN éoUmRPART m;-o;m_ms'rmm PERSONNEL

1 In acCOrdance vith the lavs 808 regulatiOns in force in the RepUu"
blic of Col¢mbia. the Governmént of the Republlc of C010mbia vlll
'--take néCeSSary measures Lo seture at its ovn exPense the, neCessary
-'7$ervices of CoYombion COUnterpart and admlnistratlve persénnel as

1isted in Annex IV, ' 3 SRR e

'2;_The Government ot the Repudlic of Colombia vill allocate the
: _'néce$sary number of 301table qaalifxéd personnel carréspondlng Lo
. each Japanese expert to bé dlspatched by the GOVBrnment of Japan
s specified in Annex II. for the effeCtlve and. su¢¢essful transfer .

,oﬁ technology under the Projec;. :
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L '“3ASURES'?0 BE TAKER 01 THE éovgﬁxﬁtnrj0r3TRE REPUBLIC oF.COLoxBxaf |

‘1, In accordance with the lavs and regulations in force in the Repu-
-~ blic of Lolombla, the GOVornment of the Republic of Colombia will
take necessar) measures to provide at its own expense: '

_(l) Land buxldings and faci11t1es as- listed in AndeX. V-‘
(2 30pp1y or replacement of nachinery._equipment. fnstrument, ve~
g_:hicles. tools 5pare parts and any other materials necessary
© for the impleméntation of the Project Other than those provided'
_ _:_*'through JICA under III abévé“ . . e :
'i(})fTraﬁspbrtatlon faéilltlés ahd travel allouante for the of{icial_‘
otravel of Japanese experts vithin the Republit of Colomdia
'1ncluding daiiy transportatibﬂ between thelr re51dénce and"
“.'uo:king sftes BRI - P R
(4) Suitably funished accommodations for the Japcnese ekperts and
;heir fanllles. ' ‘

2, In aceordancé vith the 1avs and. regulations in force in the Re— o
: public of Colombia, thé Government of the Republ ¢ of Colomblo.‘
-: lhr0ugh thé exeCutlng agency will bear, :
o (l) Expenses necessar) for the transportation of the Lquipment
ultnin the Repub’ic of Colonbiz @s véll 25 for the installcgion,
_ OpératiOn and naintenance thereof; , ‘
(2) Al} running expepses necesszr) fo: the implementatiOn of the
h PrOJect. ' '

3. Customs duties, interaal taxes snd eny other charges, fmposed on the

Equipment  in the Republic of CoIOmbia will be dealt with, in accor~
dance with the provisions of the Agreement.
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Y ¢ O

Abmmsm'rioﬂ OF THE PROSCT

1.

3.

The Hinxster for Health vill bear, Overall responsibilxt) for the

'_implomentation of the Pro;ect.

The Director ot Natzanal Institute of Health of the Republic of -
Colombia, as the Head of the Project .\ will be respon51b1e for the '

“f administratxve and managerial matters_oi the Progectl_‘

'The Japanese Team Leader uull provlde necessary reCOmmendation P

and advice on cechnical and administrathe matters Concerning

_1 the implementatlon of the Project to the Head of the Progéct.:__i'

. The: Japanesé experts xill give’nétésSary teéhhical guiéanCe ahd S

advice to the COlomblaﬂ counterpart personnel on matters per-

| taxning to the. 1mplenentati0n of the Pré)ect. P

For the effective and suctéssful impieﬁentation of the Project,

a Coordinating Comittes w111 e establlshed with the fonctions

and Cqu051t10n as referred to in Annex \I.:
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VI

.

._x:;l.

CLATHS xcxxxsr JAP&RESB.EXPERTS

The Government of the Republic of C010mbia undértakes to bear clains.3

Cif any arises, against the Japanese exgerts engaged in the Project
_resulting from, otturring in the course of, or othervise connected

vith the discharge of their offitial functions in the Republic of
Colonbia extept for those arising from the willful misconduct or ,'
$Tos% negligenCe of the Japanese ekperts, in accérdance xilh the S

.provisxons of the Agreement.

HUTBAL_CGNSUL%xfton

There xill be mucual consultation be:veen the w0 Governmencs on

.any m2 jor issues arisxng from, or in COnnection with this Attached

- D0cument._n3 .

The duration of Lhe tefhwical coopera.ion for the Project. unéer :
this Attached Document will be three (3) years froa October Ist,

_1986.

*However, there will. be & general rev1ev by the Coo:dina.ing Couittee
'.on the progress of the fmplementation of the Project ouring ‘the

- second year of the cooperation period fn order to 2ssess vhether
fthe tern of c00pera»ion should be modified fOr the successful

implementation of the Project.
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ANNEX L.

©OMASTER ¢ PLAN

Objectives df”thég?idjéct-'f"

“Thé Pro]éct aims to strengthen the research capabilities of the NatLOnal

Instituté of Health with spec1al empha515 on development of diaghOStic
technOlOgy on nalaria and other ttaplcal diseases prevailing in the

:Republlc of Colombla.
Imbié@éhtatién‘df_thé Technigal'cdbbéfation" S

“The GOVGrnmént of Japan will cdoperate with the Government ‘6f the Re-

: publlc of Colembiz in carr)ing out the Prﬁject through dlSpatch of

: Japanese experts, atceptance of C010mbian personnél for trainlng 1n
Japan and: prOVISion of equipment aCCOrolng to the tentatlve annual
1mplénentataon schedule Ut T T

rctivities under the Project-

_(a) Iﬁpr0venent of biochenical techniques éﬁ spééifit,ﬁetéécibn'of-

melaria,

_(b) Improvement of inmunologxcal tethniques bn dlagROSiS of maleria.

() ‘Application of the oevélOpment techniques to ocher tropical oiseases
preveiling in Colombia. '

(d) Application of these techniques to the field studies.

7*56--—5.



ANNEX 1L,
. JAPANESE  EXPERTS

"1, Tesm leader .
2. Experts in the fields of:
(1) bidchehis;§j] o

(2) imounology o
(3) other related fields nutually agreed upon 2s necessary

—~57-



CARRNEN  IIL

CLIST OF | EQUIPMENT

'.Hachinbfy. equi pent and“maferials for ac;ivities in_ﬁhe'fielasiﬁf;:' P

(D) _Bioche:p.istr'y
(2) imounolegy _

(3) other relsted fields mutually sgreed upon as nécessary =

=58



ANKEX TV,

LIST OF COLOWBIAN CGUNTERPA?T AN
ADFINISTRAT[YE PERSOVNEL

1L Head of the Project

: '2{.§C¢Untérpart pérsénnél in the fields of ‘5 : ”
_ _ .:(1) bmochemxstry } |
*__(2) 1mmunombgy _ ,
{3 other related fields nutually agreed upon as necessar)

3,"AdminiStfétivekpefsonnel _
(l)_administrator '
"~ (2) accountznt o ‘ .
 (3) other neeessery supporting staff -
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CANNEE VL
LIST OF LAND, BUILDINGS AND FACILITIES

1. Land‘bf'the'ﬂakional Insfitﬁte of Health
2. Buildings and facilities
(A) adminsitrative building -
'('a') tean ieéder's'-room_
(b} rooms for éxperts '
'Z*;(¢) officés for steff =
() other rooms qé feqﬁire&f"
: _(B)'iébor3L6rY-__f: i'
() Library
{b} éﬁimai house

3. Pilot study zress znd colleborating institutions
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COARNEX VI,
COORDINATING - CONMITTER

L ?un¢tions

) The COOrdinating COnmittee wlll meet in prlnciple Once a )ear and
vhenever neceSSity arises and work‘ .

o (1) To fOrmulate the annval uork plan of ‘the Pro;ect in line vith the =

: '. Tentative Schedule of Implémentat1on fOrnulated uuder the franeuork
of this Record of Discussions] | : SR S

(2) To review the OVQFEII Progress of the Project 2 well as the -

: achxevementﬁ of the above mentaoned annuel vork plan'.‘ ,

(3) Té réview aﬁd ekthange views on maJor issues arismng fromor in
COnnection V1th the PrOJect. S ‘ -

) Comp¢§itiﬁﬁ

(1) Chairman* Directér of National Inslitute of Heeith |
(2) Heahers'”‘ : c

ColOmbien siae:_‘a) Kead of Group_dz Bzochemmsbr} (Pro;ect nanage.}
' " b) Kead of Group 6f Teownology
) Represensative of 0 fice for Internat jonel
_' ffairs and Organizatioﬁs, Yinistry o; Hezlx h
‘d) Representative of Nationzl Department of
Plznning ‘ : :
2 e) Other experts of National Tnstitute of Health,
N . .as necessary :
| Japanése side:  2) Team leader
| b) Experts
“c) Otheér experts 2nd personnel concerned to be
- dispatched by JICL, 2s necessary : . '
4) Fesident ReprESentat‘ve of JICL Office

Noce- Offiéials of the- Embassy of Japan ma) attend the COOrdinating _‘1
Conmittee as observers, .. ' _ o
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RHI, NEWHME
TEXTATIVE SCHEDULE OF IRPLEMENTATION
S PUUIRE o SR o
* THE PROJECT ON RESEARCH AND DEVELOPENT OF DIAGOSTIC TECHNOLOGY
: . _ o _" ;' :_ e :
MALARIA AND OTHER TROPICAL DISEASES

 The Japanese Implementatxdn Surve; Tean and the COiOmban authorltzes COn—
~  terned have 301ntly fbrmulatéd the. TentatiVe Schedule oi Implementatién

of the Project ‘as annexed hereto.

ThlS has béen £0rﬁulated in c0nnect10n kith the Attachéd DoCUment Of the

) _‘Record of stcussmns signed between the Japanese mpleméntatlon Survev
Team and the Colonpian authérities conCerned for tne Project on Pesearch
and DeveIOpment of Diagnostic Tethnolcgy on Halarla and Other TrOplCEl '
Diseases. on the condition that necessary budget will be allocated fOr the
'1mplementat1¢n of the rrO\eCt by both sides, and that the Sehedule ‘s'
ESUbJeCt to changes tlthzn the ‘ranexbrk of the Recbrd of DLSCUSSidnS wnen
necessit; ‘arises in thé course 0; 1np1ementat10n of the Pro;eCL -ﬁ:.l:fxif

B Bogc}taf;' Juiy“-éz:."iés's? 2

ok I z,“

‘J’ :
Dr. Tohru Tokunaga ' , Dr.fEfrcim Dtero Ru1z
Head of Implementation Survey Team, - . -Hinister:fOr Heéalth
Japan International Cooperation - The Republic of Colombis.
Agency, - N\ ‘ -
© JAPAN
(\ (/G>L144 r)

: " Dr. Luis Fernando Duque
DR, CESAR VALLEJO MEIA Director 4f National Instftute: of
Head of the . - _ | Health, - e
Hatfienal fe;artméht of_Planning_ b Tne Repubiic of Colorbia

The Réﬁubl}c of Colonbia :
| o | g



- _Annual Implementatlon Plan for tho Project | ,
0n Research and Davelopment of plagnostic Tochnology on Malaria and Other Tropical Discasea in Colombia .

CPIRST  YEAR | SE¢0ND CYEAR | THIRD . YEAR.

| Evalﬁa@iQn

- Planning and Consultation

Lsurvey feam | Iaplementation

- "
Y ST VR T

Tﬁiéchemical rosearch__‘

[

- .o
—
R L
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. Equipment | . . Described in following pages
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) Biochemical Research and DGVGIOPment Of Diagnostic Technology on Malalia‘ | | |
D] ) NI ) M I;_#_,_ﬂ_ﬂjﬁﬁq

R RV 1986‘ RS I T
1 | o . T '!FIRST YEAR | chonn YeaR | THIRD YEAR I
1. Research PrOgram SRR e v "-.: TR AT | - SR
‘a) Collection of DNA |- :a).' : S e ER !
b) Production of | SRR ._b)_“ S J !
- gspecific probo _ ERRE o oy R : ; B -
~ ¢) Hybrydization L e - Ty
d} Cloning of cDNA B oAy R S A
e; rield work : N R o ' e}_ :
1 _f Guno QXpression . . f 1
. L BT -; . . ‘ i - . _ l S
S | : | : 5 roductipn of gemomic Analysis of target o Complementation of
L R N o " land ¢DNA library . | gebe | . diagnostics :
2. Target of Annual - . L . {Tdentification or Lo grgdugtioniand S Application in 1ield
T S : S i tapget - o - |'hybridization of o N
Ag£;1£21}-- . T R S T probe:=f =
%, Counterpart Training 'n!_Basic ﬁec?nolOg{ ' di ; T Hethodold%y - _~
L . L - S + DNA, RNA from Plasmodiwm - - Synthesis and cloning of DNA
‘24141Q2é3‘1 I-Preparation of gene library - Hybrididation-detection =~
' I Chemica] synthesis of DNA ST Standardization of the test
o 1 . R Gono exbreusion B
. ‘ l" . . L .
| : o I Planning Methodology — i HothodoLogy
. Japanese Expert | T 5 Production of robe ! Expression
AEEEE I Hyblidization dotOction lmeth od
! Gone oxpression system 1
e L , [ c ,
| - _ "ifh sgged refri%eratcd centriruge.' |
s . : | polarpid MPY system _
2 hquipm§n§ | | | Vaccum oven. .
| | : gafety Cabinet. and clean bench
Refrigerated miCrocenLrifuge
- Mieroconputer
HPLG (Hibh proseulo ]iquid chzomatOgraphy)
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2) Immun‘)logical ResearCh m’id DOVGlOpment Of Diagnoatic TOChnOlOgy on Malal‘ia

102 dneuhator..

= Jo e | Wy 1988 089
= ' e JEEAAE BASE L L FIRST = YEAR {f~. .~ SECOND YEAR o THIRD YEAR o
!, Research Program e T o e L FEEE . - — e
a) Prepacation of antlgen ‘ _a)' 'r”;,_ﬁ_j; N ' o
b) Establisment of {afection b)Y . 3 . t
“system in Aotus ‘monkey - s R ' A v
¢y Analysls of target am:igen e) R S : R
by jmmunclogical and bio- | L P — : b
chiemical methods = s ! :
d)'Development of immunologln ! _dl e o A
7 cal diagnostic method . ‘ L &
e) Application to the Field. : ! elgvﬁ_ :
[} Comparison with biochewi~ ; . £) ¢
ecal diaQHObtic method : : - K
g)‘AdOptiOn to fleld condi« . ! ' g) : ot
otion L : ! ny =
h) ﬁpplltatién to Other : : ¢ — 4 -
p_”ﬁliﬁﬁlgal diseasesi o 4‘ H E o T R
25 ig{fsftgf Annual : | gPurification of antigen Standarization or soro- and ?ield‘applibatidn-‘ |
N :  Mdnocloaal antibody pro-|lmaunological diagnostic Other tropical dise: |
‘ : duction, Cellular respon|methods. Pilot study for - g p.ca . 6eA86S _
. so in 1nfected monk ey fleld researzh, Comparison o | -
- ; —————yl th--bioghemical—~approach-—- —
5. Counterpart Training _; SRR | o )
in Japan e ; E B
L. Japancse Expert - ;- : .
o 3 Immunology. a Iso racle
5. Equipuent Ultra low freezer Refrigerated microcentriruge
o Low freezer ~ Cell harvester

e






e

CRHIL QRHRA

5a9€7§4317$&§ﬁﬁgﬁﬁﬁﬁﬁﬁﬁya9‘{}

P T 2

1384

fmh§t¢§m$mu"

&5

T azacen

10
2
e
)
'5)

1)
X

. 3)
)

19

e

1)
2

‘Eﬁéﬁﬁu&
scaéosa IlﬂV.sOHa
RS

_RPR20+2;
RPR20-3
ReR1E |
‘ﬁ?RI?-2-" o
RPR$3-I a4

CR(4¢E}
ﬁﬁ}#&!
OR{4#M)}

. -33-1:.‘?3 ¥ "-"%7'.
fit

s0pp# b AR(107A)

3oopcx;x
02 PP%f:?'l?O#’Ai
Pﬁﬂéﬁ

Bszosmz 22 .
110V, $0He
:&?;f‘ RT383
PINTTPU N
CR{474) |
YEQ4rB)

T??hﬁ;)

"‘."f /f.ﬂ'"'.’.' o
RPRsssﬂaf,—yy,,___

SOPCA PAE(LOFA)
” 7§CfQ;;(id?A3 i-
'é.OPC::e-‘}w. '(10}./\'_) S
. . HO&A)E

B QT

26
20

e
20
e
R Y3
aeTem|

E T

AR PSRy
MODEL: FJ?oLv KR

1&ﬁlﬁ/U/1/)/ S
(3955c¢}

‘/!"f‘f"f"‘&“\“;\ :
-‘E?w37w7°7/7r
Enzr
EﬁS£ |
7 - -‘"-P\/i‘-v }-'.- '
‘173/749.fQ
?r/&z‘u?'lxjf e
*- }~va,7h(§3]
EEEYEVAE S
 9“??w»f~(§3l
 BRE29LH

TOTAL ¢

adye7@ﬁv&ékﬁvrék;

147A~¢($ﬁt#oxo¢!? 4

ek

—
1
>

D

14

'

OR(4rM)

—69—




&%

___f-h~a

&%

 BRRRUHH

R

AERGHUN g
H a}#47943~ iy~ ' 5 &Haiﬁﬁﬂ&m b~ _
] -Em!sOIKIOOV)E9AAﬂ 1 b EMRE 150 ' R’
' f4‘) EEEV fttxoVsouzl .
1) 7 ..?‘_AIO - »a-—;- o :
2) Sa-7all il 111maztlﬁmx:2) 2
3N Fa-T LS e P?f,—alsmn“ oh |
 u:n4dP§ | 1 CS00mA -
?SFV}—ﬁzyﬁlz 1] -7 ﬁ&%fei;p“" §
'm$v*/ | | | 2 Hlé?éep Pt BN
sv?#rhﬁ LA LT O 10 . '7""/272"-%4} | |
SEYEY 3 ATRE o
:‘07}#7aV93 ’ ‘ﬁﬁmn/&/}ﬂ(ﬁﬁ
FoF(2FA) s WIH, . TUAL
h;azaémdl /; s - a*-ﬁ»z.?'»rtmzmgg; _ ) .
EETEITS y»nm 1 JF20H IR s Y A
1F-300 R e eRSBER 2L I
2 | wokatan MH&I()-’_hﬂ%%%é I 0 wam | ;% -
ﬁ&ﬁﬁ;& bUsv o 2} YT gt
|)€Ux;,¢(Mﬂ}_' 25 8 tm,}&@h | e k|
MSGSOSCKS B R R A E SR R U DR R [
2) 4AvERA- s sis| | rsvadt .
. (27A)CPMBO1202 s | mananng R Y Y
3} AmAER A Y x| ;A49N~1i9' e I
2 HHHES - N R Sl
(I}A)CDFC012DJ o' ¢/«30kgﬂi : '1%&@
) 747;1*-}‘_7‘.11'74'» Ay HUNRE ' 14
- ENAY 15
(15A)CP150100 | PYTTS "l 4
8) BKA¥220 1 14 10| sesem |
ZRIK2OLTK 3 I P2 T sav Y
6) WAL ZRIKSTDOA 1| | satmesr R
¢ |aoe Tt -#ﬁnn¢/5/?m¢ﬂ
<y Pty $0T fa~A-F] sof it | makts | .
KIMT 2w Py veb B2-21 Kt |rersig| 3
FEM ¢ » 74335257 Foeb BF<2] bapo o
o fsvatt

~70~




2% szaven  leen-sloalss|  azacew . [s-n-2lam
12| pRA=2= o lawemsl a0 (wress ne ||
C EHO~ 14, F¥2a Y SERM(PH) : 1
BURS FeSEM MR- 9¢oouahzov} PR I
- ral us-xd) 21 (agnsy D P I
L §326- osc;s 2| weruo- 1ssosnﬂfm N
-‘Puﬂzmx(pm PH6838 L30) BT TV Fnr e
| ."93922? : | ;*r-vrcc 21 | 0
13 amaema | Cfrersm| BHHRS ! "
?7}//1,?}1 1620- 24 - -fm;t:.uyhﬁ -?ﬁllﬁ ikl
| : b3t P e ou
14 s‘i':r.br,?.zi%?“ o leaxa '7,7, Yy
- ssoc& 3 1872 -Yus
s ua,*xar | Hintd 4 B
i‘.ﬂ:!:(ﬁ MHE/& 23 77//;‘- : oy I
Patoon) 8 RrEAbsa uw-. i
16| 742552 24| gRUYx |
L AF AN lSK 251 .2 ‘-7490..,.:.7-1155"‘,1, 1 o
faﬁﬁxj'ﬂﬂ;—-&w) éa _ ?‘f;'inPK 13F ‘ S - 1
1) wAY~ )l'ri)::}& s0 25 Dus.zﬁz;ﬁai
2 FEBAT Y v AL 30 : Mﬁ_}&& Blo-Rsd
3 ;é:ke'/(ﬁa/x#n ' i)%&ﬁ:lio-tsoﬁ‘ |
_ | KH- 28 16 ,:‘2)?:--*_1'-17'04‘307#-
11 «‘f#,z.x#';;-y‘ _ verg| 3 94F no‘-ma'
| L xboppe32T - B EIEYE- EV R Ry
o 5 E e PD-?QU& ‘ | '_ ‘:‘ ~y 22 45T, Cﬂ 339160 - 1
_ | J;E.r{—x M3 {1 ' ‘ 2 Hir 7 rer/YCeL.3429) - 30
18 | eas-ninse 2rvy [1z] | @pAr., 7 K33016s 30,
é_!-!adel 7020, 34>v5t ' 28]y o Y BAVRRGERER
L 27stvar N (11sY) g
i)_,#;v;yééimosi- 1|29 | umEm ?‘_%Hmﬂ.; ;;:_* 3/
| o) 7 emamasns0obn HNE HOEFER |
- 3) 154_{7}_103_5 1 l)?’v-}af#’cb‘mo'g 1
§) FeppeFeAz 1 2 SHBES SE-250 2
o }5/;;;?1 -"/.171.. : IS AENYG SE-215 1
. I 58y x-h~PRSO !
Iy i-"’“”’“"".‘ R LA §} S AENYG SE-540 1
N *",\*?“f’_”, Py vl ! i- 6)};"/27r~—’-’}1‘}: 22 1

ni-

x|
log |

v

.'lif;‘. o




aspoen  |s-s-s|emies| O asndam 0 |sea-s sk

7)--9—”34 ps-2s50 | | 1] | & rver sawen B KT
| )»4?9;4«-«/,/4’” v | can2sazetses) el
. PR=$00 | e 16-Weil " 49an3A |5
Y I T R a2 N Y catizsséotsey ||
| pr-s00sa | [ ) siAver egs-walr Avsaiza | $B
10} $2074rtv-%iy fBiseon | Cah258?0($0/) SEERE R O
| -,en';& el bl | omaw oaexizs e |
11)4/*,»-/./};:4 | Geneasacocseo/d
S} 170-4041 o )| osew Asel | i |
m]ﬁ]_t}ay;(.pgg) RN RS | 1 S Gat, 253]‘?(500/) ‘ _ _
| Coar0-a0as | ) '1_1!).84:'@ somi | lsm
&:’;’-o»{ r‘$§tzer_ #zedy| '- L ez S
.1)5{6-4‘33&!&&&&& : - :f o iz))rf:ﬁ-;-‘? il |07 2
1 2#@1&%54&}. am, -;gg#é,)_ | eamnzsroncsoosy | |
C asawoeo st | | | mostEsans | oo 2w |
SHOERRE stv-ea | | caregstozgseosy | |
1) p1- 50(5 50:pm) ' B - .514)741»}**7‘-{;'«* N .' loﬁ ;
Casean| oo [ 1 e 25925(12/) |
.: IRV L -  1$]74:-4 /!}/) ) SH
p -f)lsxllOmm.‘ﬂAsﬂ 1 it 031.25901(10011' RIREE B |
"_n) zsxuommaﬂ 1 1 R R Pl lml SR f- i 33@
A He- 100&3 B B looolﬁ rers i |1 |
=) 2sxsomm .-M?‘M?ﬂnﬂ ‘ _ ' '11} t"‘-’i' $rnl 200/1% : [ 1,‘_5’13 :
AAFY D ;g?“" | e e«,i 2milyrmsvsm|
1Moc s1008 o b o] g zoo/mszs SR
sobkesate | - | 1 19)&!&‘&77»:2 R 28
ERSRAS 5 A5, IBA RS | 2081 seesm|
NA257 1=V : |sa _ 20]2{3‘3?7»:/ BT 21%
(soote/1) | L a0ese $00/ % RN I
Deommy e ~v  |avema i) se|mmsamasann o lavessa |
cat.25010 [ 3 I n:u/u»e«,mooo*)\) _m
- 3) 25mat ¥ 3An _‘if,;.”“ 321 | o Cat.098Bet4s | _
C €31,25100(300/) | zn.afazf—_m«,r_noo_o#.m Clan
Capisemt yxm | sl | cazeesseee
 Cat/281100100/ | -9 3:a.~¢4e«n Il | 100K
sirver tzewenn | Ll | Cat Bpasten | R T
Cati25815(50/) 1 I o B

o
1

_;72,; .




8| .

8ABUEN

T3 B A

= |
g

~73-

AR _‘)-n—g 53&0&81 A=h=z
W 7748t amt | Res] 3] ¥, a- ¥xyy |
L CalEPesT-2 - 1 e, e ped s
5) y=F4 Yyt sm heox 3 \;‘a{,_{.-@_y‘p-iog : 3‘
_ ‘Cat EP~ ST-$ 8 3 i‘&,'}-ey P-1009 'y
:5}/'“7'4*1'\,.\ RIEES 'i}t‘&:,}-vy p-s. ' 2
Cat EP-ST10 | - SO ey =
?):‘/.~ﬂu«,> 2$m1 INES ' s}q«,u/ R-1900 Ty
_ c,; gp -$7+ 25 R 1) *42 0w M 25 ' 2
:_35‘ bxi%:ﬂ o _‘_7"'.“}-‘)93 L 3 _'H)t_!jr./ M- 5_0 . 2:
_1_)#";;!:74;&)*' R 1044 Nrqres M-280 | 2
: :13_.mm __s:.»ii_é'siif:nt)_\ B R ' 10)-:4)‘,-7,*,29.,_.] Ty
Yt L om C200% /4 -
 25am SMI6512B12A | Nf?4)vv/#tt§¥* 3
NHIh-RBAE - |rayy | 27 CPese 200%/4 -
2501 SMIS-10. fer 12) ¥4 P0 e % e K3 Y~ 3
) BEE 130m 034 |ERAR |IOK  Cp-250 200%/8 ;
$) 52 25am 034 B SR, (13 BTIE = ) SRy e e
6) 52 A 7em 034 o heow | C20/45 1000 AKAYY
11ﬁ517v74~;~1mmm"" 10k W)€y bev 5 0t 7 3
8)»517‘v74»; 25mmA f-f 1004 . caoom 1000)\ | "
,:.‘3)1172?\/74»! 41mmﬂ 10_0& 15} 2427 4 2 TRE KR AN 2
36 ¥~y rav ‘ 3 :a;-,y‘u_f- R
l).z:r/vzﬂ £E25¢m SUFN S-S_O;ii X I
_ Z)zr/vzéz ﬁe.?chm 16_2: : 15);4).—?596}@ ‘ "2
3,_1. ~;49am,rhx¢r—_§l _ _ ' 12%;%»;0.20;31:

o0 aesa cavasie (2Y¥177 17) 742 ¥R 4 }FDEASER 3
B 1000 /8| 14 57YAFL S-40ut
.Z)IOplCattmG \ B 18] 7 43/ Eirty 1 752 A BT 3
| 10004/ | © 40:2001 |

3 éé,;;;-C'at.aslé L 15 1) 74, FFD I AR 3
o 1000/5 200100041 ‘
4) 5048 Catud62s. 14 W27 i [2arar | 2
| 10004/ % , NJ44 27 10m . 2
8 100,:!] Cat.4625 - ] | Ay 100s [§ET7] s
o moo‘slﬁ BY 24557461 s7vazh | S8
23 Rt o 4grazal Lo 00/ ) |
- ca;.éaus 1ox1s 1000#/?5 | sa RTINS




RN Y

.ﬁé .

. BaRGUN

fﬁﬂ;ﬁ

@5

Npen=s

. 373 ‘ ﬁ%RU&&
{22497 -7 ETER] I KL EL!SA - EEZ 2T [
cat.wsnooox{ﬁ) SR (2 N n)xvﬂué;r,v;—s SN ET I
_zsl;'xurwn S 0] - .suons a
Cat 110e=96+ RB R i3 “§7'f&lu R :
wyr,rxeyr= o [xamumlosl | Aszam vos/i s
S4PICat. 61-214-00 .| .- R I e 1T, -
ms:oom/u/«)zo %fﬁ*‘.’ og] ‘ 1);4:-/{?-1{!: L
. 100#/& L , 1/16541/3' 50
‘as)smm/uze)ao 1648 ;.'z}Ma/if:{t M) P
B noo*/ﬁ N msxs/;s' dso
BISI100AY Y40 ios -;ua4=/(aw+m1 |
1004/ 4 1 | L 1/431/3' s 56
BEANRRUA 3 L) #ayiBEER) 1
lj:.a'-l//{%:é '!"J?Dtl-#/f&%-& : .5/16x3/16' $0 :
Y so| | sraevimmems) 1
ng@o $ R Y 1/2%5/16 o s0
ME L ragy | 6) ¥ 9% $X T IR
q;rnt:u./.'s! : " SIETEDRIITETY Jisw
' T?ﬂ/ﬁ&’e.‘& 4mm : 8} ¥Yay 12X 6mm -_-' 15M
ey - 4 "m&ﬁu§=$9;—f , e
2| 5.2 S POy myFevvra-s-sfiz-14-16]
CAbrary o * | 'miﬂiﬁ.:gu;— IR B '. |
- 15930-13/16 45 /1 24  Myxruva-$e4 - R 1Y
L2 Fasy Sl | mingsara- 1
§930-25/30 47 /4 21 RYxFUY6-1-8 205
N rary | I AN Y A N
'_ £ §931-10/13 4 ¥ /4 24 ?ﬁ:igﬁ-?‘_ébmoo' |5
Orwyy | mrrevvearorae o |2y
$031-13/18 44/ X1 LA EL TN S E .
5)Fayy _ ' | ?T;?zﬂ ?ng.zg,frg'ﬁsci# 113
s931-16/20 s/ | 2iaY 48| RABMRNE |
wa|vesaraas 1 add | uenx~reasammm3 1
B ',1)1,47:-':#7 3810 | B EL _7_’731“79" s ,4-‘:A9_ ; 3
15m1 7241000 st | Myaxi008/n e esw
|2} £oRvEAT 3813 - ol FIIILE P N
07m1 72 {1 1000A val| smivy, ﬂxwwm R 264
|| szaerrerr-asmm| 87| 1 ;'.}4}‘/}3 Lo aferre ] -

‘Ba|

N




&5

T azRuLH

F=h-%

%

AERULE

#s

- fa _ F-h-%
li?ﬂatﬁ1/#§3 2000 Dryyy-s e \ %
_ S 22!5 31| wiE o
”‘”*W”’ﬂﬂﬁ l):ta;as4n _
T894 s & o 48$/ﬁ :-lﬁ
Msfmﬁ}ﬁm* 797 . 56& : 2):: u,g;,-..gpn, .
_ i 22%X24mm | .. . 3531,3 ﬁjla
$2f724runty} af,) 'L' MufbiixsiihADP =
.; |) ayx ,9‘_,}?%?‘16 4 | lzfrlﬁ .
lsxziun»t,7ﬂ1 3 4)=—v,pz s44s-appf . s
2) o5, 2R | : 12¢,ﬁ T
fxw'ﬁ x*mJuc : 64 $8| t42- :_ ;'
S opearazymstt | ‘ ntmIW)aﬁu‘*v-5 15
Nas,rndE _ ' Nl }i/zﬂ |
.SlSKlum:Fﬂ x-Omitic . ‘ 24 59 ‘\/7'-'\.-1\- 9.:‘ pwyw
) A= 304737 4 AT AN _1}9,>v/«/fa b 12
. XAR-$ 8%x107 | 2p% " 92%5000em KELK,
j 's}:r H%H‘;?fuﬁ?—ime- B }‘fm-r ‘)If-v.l:l-]-
OXAR-S 13%18em . | 2| s0 ¥ g Ay - |
G A 159 FII AR AR | | vvovssies-sm [socomed
o XAR*5 35%43em - ex ‘  ($00m1) - 27
s3|ae® . | | ) v, 2201000011 | 27
| s e-ppmt-anio-ose 3) Y¥-FAyIFAAyy < |
$0m1 BEA 1013 4500880 0~ 9% | 2%
‘2)'&#%93/}:-3’1_19’-0050 4)-«-49::*/9/’) _ v
50mi 8FA o | -EN&B¥4/}
54|l = porro-—ald :{_:i“ ‘ : 4) 25041 $ X
 Ref. % 401196 045m 2% a)  Imi 3%
30%300em N 25w 3%
ss) rvsrveas- szmav| |61l as-z-0cnnz
| 3073 2008/ 8 | WA224y, 770
s6|4~r2v-7ve3- | |REBRE £ 15w, I0mm, 18
| nzruﬂﬂalo#zsm  4Smm A 10K
soo&/ﬁ 28 62] vuFvv il a4y
z,zng,ysoxsou1 1 nea-rs canosser pe
$00 4/ 1 25} s00k/A
I AFY 452 12XS0¢m 2 P45 1 (24~ 2200}
' ' . s00%/H 24 101/ Cat.084264 ¥

'f?ﬁf




f&a&o&ttﬁ

laa

%

63

3},
i)

)«1 IS -1 R l2$0ml Cat, asuac
> I-ik-;’nw':ff 33 tsacn.ausw

r4zf’/'}/-7 .

o

2
_3}
'u

8}
s

1)

tmd St L1 loo.l,:/i%)

25mistatd toea:/ﬁl

smiit&u 100$/ﬁ)

mmlﬂftb{ toézr/#al S
ERIS 2 VR aEx n (100/%)
EHH £, 2 2@) BRAC 100K/

HASH £ T PR) 27%3/ 4 UL 100/ ).

LR
. l:'si?%
Casm|
- 1_'0?;_3' :

wH |
L osm|

2
2%

-5:33

76~



l!em 4‘

1)
2y
Y

K

S

6}
Y

8)

Y
AT
11)
'12)5
13).
T
18)
16y
11)

1)

- 20)

~21)
22! 
- 23),
24}
ey
Y3

o 2h)
IR
29)
30)
31)

Saep

"iaQ/B?@??ﬂfaﬁﬁ&
liibiﬁﬁﬁf§ﬁ5é? aYx2 b

(Eﬁﬁﬁ)ﬂv}}37ngx?a)

Qﬁoz$aa5au_

FAST PROTBl\l LIQUID CHRG\L\TGGRAPHY

19 430! a1

is~ssoo-ot

194300401

19-1510-01
19-1520+01
18:0895:01
18246001
18- 3860-01
18-5510-01
16:8300-01
19-8305-01

|§~3306491

18-0530-01"

19-1585-01
18:0690:01
19-5079-01

18-0404-01
195084501 P

19) 18 ' ‘
18389501
1§-2311-01

3140401

18-2472-01
18-2474-01

19438101

19-7476-01

19-7471-01

19 8003 =01

19- 2569-01
19~62$4<or

19<2432-01

13-2433-01°

19-6000-01

B Deserlp!_lon
:'Pump £-500
: Pump p- 3S¢¢

F‘ast Prolein Liqund Chrémuognphy LCC 500 ;

“otor Valve \W 1

Wﬂ.ot Valve \i\’*'

}ﬂiir35 MEA .
: Féo_w Bqusliter

PR \oniter
:'Fl'ow*thrdugh oY Ete:etzlodel |
= Slandard PH Electrode

'Sample Holder \W s
Valve PMV- 1

Chromatogr aphr R-aek

Super L-oop

Cable Kit LA- soo :

Franglng/Slarl up Kit

rg tilter

Cotuinn Cramp -
‘Pre-filter 35MPA

: Assoned Sample o

Simple Losp 100P 1716 10 1

Sesling Ring

Tube Codnestor

Ca'pillu:'y Tubing{ 2M)
Chart Recorder RBC 482

Monitor UV-1
Flow Cell HR*19 -

Filter KIE(254MM)

S Filter Ksc(lsO\eﬁ)

‘Sample Loop 100P 1/16 20 1
‘Sample Lovp 1008 1/16 100 1

Fraellon Colleetor FRAC 100

e

- e

P



Cltem M

33)
34)
35)
36)
37)

.38}
39!

40)

'-qu)

..‘:2)

o
44}

45)
46)
47)
48)
49)

$50)
e

19-5164-01

19-6005-01
19-6006-01
194611201
18-8576-01.
17-0837401
17:0538-01
17-0846-01

§1-0847-01
17-0489-01

18-1460-01

18-1442-01

18-0427-01
17-053301
17:9532-01.

19-6828-01

'1éf5082?61'

;3563$3a01

18-3575-01

, Descriptiér\
'Valve PSV- 100

Commumcation Cable N

Slgnal Cable

Pump P-1- .
.Capillary Tubinglxltamum.l 00 ZSMM x SOMMI l
'Sepharo.f.e 6HR 10/30 : :
Sephatose 12HR 10/30 '
Mono @ HR 5/

Moas S HR 5/5 _
Sepharose 6(Peep Gradel 1zsbﬂ,

Columa HR 16/50

Packlng Equipment R lG
CFilter Msembly HR §

Pfé RPC HR 5/2 _

pep RPC HR 578
Thernial Papertslpack} _
SPare Filler tér P"““"(S/paﬂ() ]
‘Fi!ter HR 5([0[pack) o
Filter Kit.HR_.lo(lO/pa'cg;:ﬁ : '

—78—

@y



 j;ﬁ£&U&uf

%%

1|

e _ s-n-slanlas| s aznvan 7-n-&| pg
REMGEABS Mini-qa | ool asme | P
D 2vazzozons-0n®E, Logl | uxrraxe L8100 3',3”‘
MsGsoser, | seersode doorgfoong | |
QPR S VENTEETETEN IR PP 2) XEHXE R:3008 S el
coMsoz2zoz . . | 303 01p ‘ |
3)!3&5&7: by, ){w-)\l " 1| 10 Aasqrrra 2215 |wvrs hoo
COFCO1204 ) s 7ozm' 10'0‘&:,('5 S ‘
§) 7;!7#-*!.71.'71!/}-}.' 3 %1 IR eﬁggm‘? ?"f'v)ﬁﬁc SR
CL3A) ‘cprsoroos o nms/.-usoom NEET TS
R LR el P P RY 2)35n/m¢/f—v‘500€b\ ey ril)
; f?w{l'rijﬂi-";—f ' 4:;25000 s N
A331336 3 som/mw. —vsooa | fom
ﬂ,&!‘ﬁ?’u'—f k25010  ‘ S
.1)T97ﬂ1%a <7331312 EBERR 117 (l)2$¢ml7ﬁau‘3oo&A -y 158
8Y 9 - 1'-1- FFa=7 R P o k2si00. .
3} VT:GS:M 1:7:/1?0313‘- P A7 ‘SHSeml?yz:r IOO&A ' 1:
A-rov-7 1 34‘?“2- H_-_m: L& o d2sui0.
ssuoarﬁﬁamw - 8) 7v-F12R 1008A "|acxa-f1.
110V60H, -'535‘2'.-.f - F :
RRAABRYE BNA-210 | G NFV-1 2R SOBA N
1«7»?—) a;'m%mz  Kess20 a-avz|s.
CRBRS BIRH AT - B
1“77"’499'2#—5—-_CHSr2 f;"” 15 | SOHA 485360 s
iy : 9)7}» I\‘?_Gg\l{?*?ﬁ_ ‘
aﬁ‘sismsooomc . SOBA K25870 ‘ 5/
¢ BE1T0m/mg - - 10} 74=7 15me SO0UA|
Y agsia m2ssr. . 54
1) s:-;"}nbp 2: reriid| 14 mh—y‘ SOmL 300&)\ '
ACL10V60H: ¢ 5 -/zﬂ £2§331 r $
S}RAN BZe21 ' 14 ltniuh«?‘ imé = -
2ss'x224>¢202(m/m_) :  $008A ,aazs'to: ‘ 2
3)‘5;1»);,:3 M- '4'2 TR Rt 13) 2 344F5 =7 2mb '
acuovsomwnwxﬁ sﬁowp,ﬂzsmz‘ 3 20
N;’mzev-;u wp-2s| ¢ |1# ll)i’4-='-+<74-'-;¢ izBA-
K24932 : 5 s

T ACIIOVEOHL () § 54t

- ?g —-.




%9

ALRCES

PRy

R

_askoty

|es]

&%
1974&; /mn»|Mﬁ$.aé%vf saf | a- v;ﬁA?i714fz N
25601 _ o .124:)\3445«509 a—r-“/? R 1N
18) €403 Ime 1000)\ R EY 12)&3&‘3 10%7§ | -
K195 |000*).9§¢45 LR ]
M LY sme z'oo')\ L LN R T2 LT T .
Arers 5 N-3110, 9500 s:a:t.a I:.—- 1058
18)!:«»} 25, 200;\ Y #ypazoga=s | |
I s N-3119, 0050 Mm SRR U2
M)fa~7$m5100mk 77»=y32: 15| tvrarmm '9;}v/ 18
_.uéost ' ' . | AT }?ﬁff)a‘-rvzaut
20)7‘-a-7 16ms :oau o fzef | saxsotoem P
| méosl S 16 x,«/_}.»:ff;-y‘l-.'_f RS I |
12| Fany S 1) 18me 75 =7 $00A - | £277 ¥ o]
W) 7325, IM2 ) - 100 FIAR - (25 4 znmm;,mszl 204 |« ol
EEEZEASRNRTON Fo2 V2% PN Y PO S |
13 :gﬁasﬂtnfzeaa | | ":nfw: wrmrxmaﬁ ji” 7hes |
: llhz-y AR, b L6 g AN S_M_ 16510 °
10604\)\_7095 146 a=avy| s 21#;"2'?3@%3'4?;../&5“ } g S
N as At b 220mm| 250me SM16307
1000%A7095-229 Y WAYI 305 (wr =
NYanF et s | N 3m/m 022m |
0#x EP-sT-1 . | ¢ [164 SM11307-13N 1008A| s [ 2,
4) ¥ ‘-‘F‘I{_E";’-:’}‘ 2mé 7 4);?;‘;’;?7.;}.»;¥ . :
| 10KA BP-ST-2. Y 022um sM11307-2sN|
Sy U mF ¥ b Sme : : 1;00&)'}“. | » 2.
104A- £P-ST- 5 v s SYPI2 P PY I
Y ¥ ~Fattst 10mL: $7m/m 022um -
10%A EP-ST-10 ro |10 4 SME1306-47N 100A fit] 2
Ny 7 €y} 25me DVsvr3vs ks | .
bOKA EP-$T-25 L Qiss : 41m/m 0.4% um
812~V 2 ARE ' smnsos “4IN- mo,\ v 24
$8 RN mie41 s 12 NAvIyrp - 2°m/m :
9 a-vs 2 ARG FIAT gt PRy
36 KA 48445 ¢ 114 SM13400-315 290,\
jmiuv,9z7;7;~ 18) ¥, 4757 o ]
12$A8441ADP s {1 | vsvazsan h4ﬂ4 AL T

4614 1000A

—-80--




s3]

asnows

19
20

0

22

23

24

25

BAT542-
'j)77#~uvﬁ}?&

walﬁ'{%,?".t:ws
1000?\

.3)?49&-‘\'/**\:5-}—

CP-25 2007

Sl edsenrriesy -

CPe50 2004 |

's)kuwhuﬂ-:

CP 260 200)\

ERRSTT IMM Che

53’357:(1’1 1001\

:7v }/ 5~
. 43073 :200)\
A :-'_I~? v=Fsiy 7

1) AFY sty 2

wxz’sc‘m soo‘&»\

52) zT'} —A,;)

3oxaoem soo&)\

'.3)«‘%7")“1"?

: 12X$0cm 500&1‘\.

A 7*&&?
. A2 2FY 770,

I$mm 30mm,45mm .
%lOIF

9%/

- */9*/'“
NTIF V7 A
‘:vky.2?~7
n—gﬁfjﬁg’
247 50H
| ,é?é_lijls-'ds 100A -
Ada)ﬁgﬁ ‘
U4/?U£/b ¥U’¢J

PR-201-01 '

217'?/;-»}13!&

15115p éoo&}\

ke 3 4 ka1 R &z&u&u 17-8-5| R
22974 50 26} vy pis, R -1
] Pwreveer 61 200A |srvars | sh
TP Y A s-1008vyva20 e ho

1 . SLLY e
N N 3) 3 30 0 fERA =2 {100
s L HeeA |
- : ‘:] ., 4Q !‘ s ldl
. R R e 50)\ BRI :
¢ - Y . | ‘ . 1 -
' B R R AR P N EZ LT L R LI T
o _ CFESSR 100A |
7rrer| s : R
: ]| mrrenrnees i
R | fﬁffﬁzf:ﬁuﬁ ‘ gmﬁg. 3,
Frrall]| 3 s ; e o ’
. A= rﬁvnyﬂhfzrhU/-
o acesoy 200N T
R B FTY B2 P p ey iy
R P AREM GI J#is-t | 24
P ?f’zw— MD- “ _ Tt 2 .
P ‘ P H i . ':
o . ACllOVSOHzﬁI-?/z o
Y3005, I T
' £1880-2 10N 42+ |13
s ; 2}.:;1830 -5 10A e 1
wx o las) - |
' - ralnmsso -0 loA Y
3lws207var 96 - |zmur |1
1 uses.y 100
32 apey ;..,};47‘ P FY:
s 1 qufvz SOOmL _ :
Fad- 10 _ _ . :
33 AT/VAN,} _ . e 16+
. 100x125x21mlm : C
’” 1 . R
I KL ES daldatsd o Asqzisﬁ 27ora 1 E
s12- | a HIMIRE _
712 1) #80750 P ;
2) #soos:s P .
| puso0ss a-vemuEs
o o N3s)7amEN 3T {vav i
NEC 244 Lo . ' o
‘ 36 '-'kf'?"ﬁl-xi*f ¥ 104
: Flow.ﬁso 413, os
’ 208
ISA IOQ}\ ,

.f_—‘B‘lf" '




&5

aa&o&m

Fen-g

witlas|

66:&&0‘&{1

Nr=n-A

g,

31

38

fvtaieg -*)Mu}_r) -
Vi~ G-24

#ﬁﬂaa;V_.

ARG M1036-0360.

| Emvsanm 8%500me

2 ERS M1036-0340

' :ﬁﬁmmzhuzé
:mﬁﬁ** Mmss 0330 ‘
: ﬁ.ﬂ:;r;az::ﬁﬂ 36xso
i);ﬁg’a M__los_s

30 s 5o axas0

5)7‘3}5_'.‘."7719 ‘

1036-0480
64%25 HuEH

B emans M1036-0196

1)2‘&334#
| M1036-1090 g

8)»_17/_7.-#}- S
 M1636-029)

&t":’-—.-‘{)‘?*"f“
WEPPE TN I LI b
HUHES [P

1} @A ATG-1
1x14“ﬁ7713mf

2) Eeh AT6-500 |

 6X500mL=AY 5 AR

) mas 1@16*250’ '
IN2SOmLIAY S A

D ERL A76-128
.16x125m4

S)BRA A76-50

25XS0ms |

) FAVFa-F520

jNes

AT6-TT28 49x25m4 -

Hﬁﬁﬁ

NAA7 =¥ mozs o110’
8) B9 44 M1028-0100

e

ﬂ!ﬁﬂﬁﬁﬂ

§t- 10 ﬂé?l)? 0002 ‘

HHHES
CrRE
GSR ¢ i
g
ey # 7»

o

70? 0004
710- 0008

116 00!5 o
71120005 |1 et
T11-0187 | ¢

- ,‘,‘.;,a*_j; )




_an/t?ﬂevﬂf%%ﬂﬁ%ﬁﬁﬁﬁ%ﬁﬁfﬁ)z?%
-:mm&ﬁ&& ﬁH

 _A H$Wb$&ﬂ

A=t RbRBI
Nk ﬁ- Hh R 6 ) 12 —»-ain 8|
1| b 7mﬂ;¢(|) xmﬁg | s
8503 200 L(lf,-".i g
S IR S \um01 '_' e
e 'mﬁfai%zﬁ ﬁﬁiﬂ% ,
: l) 1‘34}3‘:1’**7 A—nwy o
o 15nf 23T, S00A _ 6|
Csomt 23331 0N . 47
' mj/a—TJEm;b\74x+ . C o R I
7018B~ 1 500 A 20 |
708D - 5 H0A an
o WmB-2% H0A X
3) U-RKTU— b 238200 A v 67
RS- b 2860 SOA R
T4y 2d7FA3 25100 300A " X
O t5d v "_25110 100A Y
5 il Fa—7 e |
S lat 23101 500 A 8 Hi
ot 23702 500 A 8
6) AF4YLEY, Fva 7l z
1700- 100 50 A g
£700- 300 30 A g
1700~ 500 30 A . Xy
D F4ARRES vV ot | 8~
500 A - ]
8 AIAFTIR SEAA 11085 |
2215 100 A '

83




"& % TR

) RIEHRE

2051 1,000 A
2051 © 1,000 A

W) MF4va

l(_}“_l?.g - 100 '_XIO'G-XISmm
500 A

ho—F—F Ghy oD
| Koo ot
COWAmMF-7 K25 1M

Csbira-7 .
B YA TT N T

SYTRI00,012 anX 10 -
ARYLSET, 6 |
CSYFIR100,018 X 10m

ki

40~100 Ay va 5008

200 £y v aBll 5008
75 AR 100 BA
(FUT 47— 24 @GC90)

NN =i

92¢m X 50m

YYFU—ia v LTI

086562 500 AA -

A B2t T I
25102 1,000 KA

| e

B RaR ek
77_)3::i:.?'.' |
Ses |

e

N

ARY b -

97#??:

A

wom|

5 4

1 2#‘-{

. -‘2' ”
_ ](j//

_2%,;

&84";‘

A




.

L

ST

L3,

fHQ

2 % &: ¢

' '.L_3;§§f!IP_.

SU-2  wyigam

y-myIANL |
10X 40m | lDJ;/_’?ﬁ_ :

 17~7wHk¥(T)ﬂ/) |
. 2351{!‘:‘ 355!41!‘ SSmm @}_:54\%& C

'-?4ﬁne/m*¥57U—

{H 25 13 cP-2 20(}%)\

M~50 1 CP— 50 200AA -
1 M__zan M CP-230 200hA

S Q{Nﬂl

;¢~$x¢mw34nmg&.

e

fgbyu'fmF?#?%?f   
 SD-3Nm -

k7 47— SWPPOIO-1

L AAVERA- MY P Bo10Y
kg 228

BoR o 202
S - 243

SRS DP- BN

Bavy— 3015

BT Y 7 AR |
: F?Ay$z_:2m0‘

A= - %

hoow

I

XYY

- |

T

1¥

ou

s |
}5 ”
5: ”

o E 2 5

v M

v M

2

— 85—  .:5i




A
<o

| s

16,

1 m

LCIRTYYS 305 RU6

%k & G 1 B

KA GV e— AW-GHIBS

RS EY 28
B RV i B
EXTE I

1

8)-.
6
.

8)

)]

10)

” | 3 322 . . ‘
sy BBRURL

P S 113

MDY §EREE L~ X
NCF Plan DL4X R
NCF Plan ELWD DLIOXC

C WRIKE
1
12
3)

BAEY 5o A PRS0
Y592k RS XPOTT
NATYSAY Y 2Pt DR800
AR SuRiS ok

R4S 54 PS50 X i

WHH2=y b SE0 ~10A + 75
S 211 -10ff

FERS SE25

a4 SE2MA-10-15
 SE2HA-R-L5

FIVAT TRy T ey b
TE-22

DNATZ7OA- 4= TKO-ID

B Een

e
Ly

o Zay

Hoefer

Z_'l” ._ :
l i

ol

ava

Y

i

 :ﬁw;_




& 5

R LR &

8,

| 2

a1,

: : .52;

93

B4 R ¢ W ®
MIBELE

Nodel MR-150

| tmemse:
D Eede TMA-2 LS RINIZH
;_2) RV Fa=T 15wl -5'500)'\ =

:4A}0¢//;8@

Na470173

CFU—by—5e %301 200 A

- i/?'b/?ﬂlf?-_ .

0_.2,um l3mm¢ 100 i,'(}\

inf?»(xa~/$+,vu)

A hov— 7ﬁxﬁ%ﬁ7x_
S_\_’F_ 3 16.5%45 - 100A
SVF-12 © 203%X55  50A

Pt Y VR
Y-y MEAK 100 K

74 ARN—F
1% 500 A
10 %4 SQG A

=—FA 500 A

‘¢¥4%( 71—

K FANT - B6S - A

X?4Ffﬁ)x7 .
Yodel : M‘ 2500 (115\') /:»z,.u/xﬂ

‘l - - %

R -mr

dGFR

o et

A hD

| I

S| I

ey

| s

Ho#|

1y
21

| _mia“

154

wr |

ok |

A0

l »n

8#

“37H‘




a0

Yk

.2,

1 28,

29,

30.

31,

39,

| wwen

5 ka=X
{ 6 A—HyT39va

W 4 % ¢ It B

Model & 03P R22¥% ¥ b5 A (LISV—100V)

1 oseRe:
S RT5S82p-g—
2 ATyerTY -~ 1532

EEE RN [ #1711
G no SOt

3 TouyIY-MRs -
D) HIRFa~T 108 A

Clset SOA
- 50m8 IDA

72T S ‘
.. Model t MH-81 +3 vRft

"&%¥7$3?%*%-“

Vodel : DR —30
To¥YR—=F— APT-—I
WA LY m

FAARZ AT §a3025

150 ¢%20m 100 A

FI0T 4 Y50 _
CHKZA7 0.2 pm IBAD

FoTdT 4 AR Y

- C-% «H4é¥a+%}~f4z#=

vt |

EERZ 1

S ZpNay

L3
2&_‘
3*5 :
14

104

88




ki)
g

LR N

Lﬁ —

o OR|

.ﬁ;
e

-3,

. I/"/_'j(?'{ézvtv-

20>_;<_23_cm‘ 1008CA

FAARYY = hyy-~

S Py N

RRRER

_2331f;j CfF!f' 500 A

_ Eﬁﬁﬂmm. Lo
D :}nh»n~1ﬁ meJAﬁ_

- TM-NCiC8 A
# . B 33cm>< 3m
M VCi—ROLl

CTM- anmm  mAi“
b 33cmX3m
- TM-Bl- hOLL'

‘3‘7ﬂ/74/7N~h~_MX%m;Q

| D FApvessIR Waxdm

331

C TM-NTP§-RL2

1 » srder—s-gacor

TKO-100 il ]
5) DEIA, 7u—7YAFA
PR-200 '

3TV TRIVA

Model : KX 3000
fEfk 1 30008
é’l’l‘ xH( 10,012

S PG

VR 4

Hoefer .

10k

1y |

ew

sh |
2;’3‘,.

g

_ 5g

‘B‘-y

Iy

14 |

RPN




<o

38,

IR

,\ﬁ?ﬁw&b%

Model ¢ HF ~120 (%4 <—iL)

':'mfﬁa"

| vienn |

28 |

—90— .




_$ﬁmam

L T SN

R

Y AP THEM S~y 2ol

'%ﬁmﬁﬁ

T

."-791—'.




Yae FTORMS-Y

Kok 51429208

1y

S He— 187 52051188

15

 Rest=T7 4K 51420616

1y

pY=F-TFIY 51423580

L yYsevyH 5H2I65

fl._y‘.'

TAAAE . sunn

ORI VAR- ML L 51420000

"

T Eaogodhr 5020003

Tdsantuiv 5120008

1y

MiAZSy b 5U2E

| P

Mo 5140030

By

JEo—3— - 54424000

L ¥

S 3vd o S3E

Ly

Tked— 51425306

Ly

b—

104

C 5415909

i

CBEF4RZAZS b

a

PC-0BHSIU

£ .‘./5"““:7_‘:.—*17":*‘ K

; P C -9801-27

1y

; f9??:_



B' miﬂ;%]&ﬁ} :

IZB;i $ﬁmM  f

oG

CEMeT0d

‘  ."93~




B-2 et

w4 b r ¢ It

Gcne Assemblcr Plus S)nlhesizcr

Ea/ ek}

: Oli‘etti Compulcr wilh 1 Keyboard, Prise and

© Narddisk 10 M8 Graphic Cotour

iOII\élli Peinter CPL nllh Cahle

ok Cartridge

'Fancold Papcr lor Prancr - .

TA- Supper (o_,g uyow)

‘_C-—‘ﬂ.- n

G- o a

Tetrazole

Bromaa-Arlanda Fréight and Insurance

e A | T
A~ #o (13@&5 ) e
- 10
I 1o
T v 0
Fosfor Anidite A 100mg 10,
o R L 16
.6 o

— e : n

Taportation Solvents for Gene Assembler Equipment

_.94_;;; )



. B3 wEMe __ .
L FlsherSCienuhc

fIeM QI ot | FisteR camans S0 T  COMODITY DESCRIFTION

1¢ | & [EA|[PR P20o20 wamwommyﬁmwn o B
2C | 2 [EA|PR Q5410 K/RT TV UNIVERSALSEQ SYSTEM

3C | 2 {EA|PR Q5401 | PLC/M3 REV S5Q PRIVER 17U

4C | 2 {EA[PR Q5391 | PUC/¥3 FASEQ PRIVER 17UERAG N
5C | 1 |EA|{PR T3610 | REC GTIO PLUS REGPKG SYSTEM -
6C [ 2 [EA|PR B1770] ENBL 3BAMI ARIPK KSY20UGIIEX

¢ | 2 |BalPrR 13022 Rmtmwamnmmrmswﬁu

8C | 2 [EA|PR 53710 PROTOSLOT LAY GITY SN SOR SIS

9C | 6 [BA|PR U100 1| NICKTRASLATION VSTV

10C | 2 [EA[PR E5750 | ERASE-A-BASETV SYSTEY .

NC | 2 | BA | PR M5 102 | AVAIVERSE TRACRPTASE 15000

i2c | 2 | EA PR M2 202 | DNA POLYVERASE IKLENDK 750U N
15C | 2 |BA|PR K3152 PACKAGENE SYSTEM LIEXTRACES

.

05



G&G Sucesores : :

CANTIDAD

UNEBAD

Tten - DFSCRIPCIOV |
B LFERJA FOB EXFABRICA SAINT LOUTS MISSOURI-
| I 1 4 Y S B 50L Dulbccos Modilled Eaglés Mediun D- 1152
2 a4 o | ox 50L NCTC135-Yedium Hybri -Max N-5138 N
3 1| # ] % 501 XCTC135- Medium Hybri- -Viedun eri ax N 5:33
0 2 | o | 2sx20nl, Fetal Bovine Serun LyOphillzed 500
5 1 :Cl;f 10X 10mt, Enlamicln SullaleGS’lG?
o |2 [ e | wio weres oo RSN
N CPro | X Ko TEs T-s022 - o O
T I T N % {00mg. Amlnoplerie A 3411 ST PR
o |0 [ e | x vn Mo de nidades Heparln i 3514
10 | 1 | e | x 100er Bypo Xanthine H- %36
| | R [ x 2sees Thymidine 1-1895 f
12 S P | x50, OOOUnidades Phosphalaﬁe Alkalini P 4502
S B ‘(reemplazada por P -6521) .
3t | fr [ % s0grs Sinsd 104 Phosphatase Subslrate 1010
”14. T '5X 1'ng Antibody to Human IGG 1-3362
15 2 [t osxing Antibody to Human ICM 1-0759
w6 | o2 | ow 5x1mAmmwymuwwimusms
B I | ¢ | 5x1ogAntibody to Mouse IGG 1y 8?70
*]8“__ 2 ¢f | s5x10mg Anl-l—_\;o_u_s-e_ui-l}'ul N-8614 S L
19 _ 5 _ Fro xl mL Alkaline Phosphatase coniugaleanli Goat 166 A- 3510
20 h 5 Br | xiamt Peroxidase conjugate 1o antigoat 166 A- 3540
a0 | 0 | 6| 5% 1 mg Antibody to Nouse 166 3 N 620 -
22 5 Fr X 2l Biotin- ammty Isollantibody to goal IGG B 701q . '
123 5 Fr | xX2nl, FlTCConzugate 1o Mouse F-0257 -
=z 2 Fr X .1 m 1, Avidin Atkaline Phosphatase A-7204
%5 | 5w X 2nl, MMmFﬂCAmH(mmmua&puAZ%m
26 1 Fr X 5 Avidin Peroxidase A-3151
o |

50

‘| Film Polarold type 667 F-4036

Y1 T _ .



Aresham taternations

| REEERENCHA |

NOMBRE

P8 10414

DEOXYADENOSTNE

5'-(ALPIA32P) TRIPHOSPHATE

“| CANTL DAD

L

FORMA ENPAQUE
S0t

PB 10175

DEONYCYTIDINE 5°- (ALPHA3ZP) TRIPHOSPHATE

500UCH

§5 1301

DEOXYADENOSINE 57358 TRIOTRIPHOSPHATE

- lnCi*,.'

‘. f"97—-"_"_::'



BRL

REFERE\C]A

';_wounnb

easti ba-

PORVA ENPAQUE

- 1058 M2

".-DN:\ Blot Ssslcm Paper

,‘Ji!p;‘:_ -

_paguete o f

Tl525 WP

paé.‘ 20 ¢ol

- 5201 SB

- NACS prepac Comcrlib!es
CBam Il

10,000 un,

. 5202 8

Eco R

OND- |

20,000 oni

| 5206 $B.

Hine N

“ I,SODUni

5201

Hied I

[l SR

—— E 10;600 nni'i

5208

HPA T .

500 uni

- 5213 §8

CBGL N

2,000 uni .

5215 SC

PST I

5,000 val -

5- 788,

SAL 1

5,000 wni

5223 SA

CHIEF 1

| '_=_l‘:000 uni

5224 §¢C

T 4 DNA Iigase

| w00 uni

| 5oz sn

CXBA I

: ?._000__uni ‘

- 5298 $A

CSMA 1

| ”l;OOO‘qni‘i N

5229 SB

- SAU 3A

100 uni-

5250 SR

“Lamba DNA

2. 000 um‘ :

| 5205 LC

“Eco RI linker

1A 260U

5296 LC

“Hind @ linker

1A20U

5208 LC

BAM H 1 linker

Aoy |

. 5507 U8

Césium Chloridc

- 5509 UB

P heaol

5517 U8

LMP Agarose“ :

Tl e

1 ke

5520 UC

X Gal

100gr
,1  B

5535 UA

Guanidine Isothiocyanate

I e R R R A N N N e e A R R I R R A |

580 g_r x

5537 UA

AMP Screen

[T
=

0 ke

5561 UB

Bovine Serum Albumin . -

150 g

8001 B

S 1 Nuclease

‘t:IOD 000 un-f

- 8001 SB
8003 SB

T 1 Kinase

1,000, un

'1‘4 DNA Polsmerase

?oﬁ uh:

8020 $8

AMV

R e v —Transcriptase .

100 un

8017 SA

DNAEST (RNASE Free)

2 g

9507 $A

Biotla 0 DUTYP

o _1_25 wl

0508 SA

. Blotin I UTP

08—

RS R S N P T

12w



i, ‘l’bjimfl fft{it 58U

&fﬂ L S R T P
L1 aRiERoR o | TR
R L S o w1
| onw o sceinz | {13 |
.2‘20\' Gﬂllz : IR -
~10,000rpm, 501, 00xg. - N
§ (G- _ R
) _;-Rpﬁsv T2 1\"r4ﬁibu_m;m'_'- - R
!lei?h 65, BOGrpm o o
TR | T TET
TD| SRPWAT 7osmm—s 2
| zeexazk 0,000 B
| asp000 xg o - : -
3| RPSBT 24vyO-F Er
| satx sk 6s.000pm o
| - 420,400 xg B e
o[ STE-1 Fa-Ty-5- P
| avs00v bsvaRE ]
8| Fa=T595 (B) N
CBPA YesFa—TW o
Rz ) L
| sPAv=AFa-7 —ﬁ.f- ” 6
ok (RPSY T2AD g
9| B2an-RAXyy7 v e
C(RPESY T2 S
| 12PAF a7 | ) A L
| sk HE (SRPIOATHD -
Tl et desm T e
T | (SRPIATR -
- 5| sPAFa-T B ” ¢
| sok m (SRPESATID.
O *veS - S
) ﬁ*mAATNH/AﬂzFQ "

'_-'9!:?*'* |




TFAFosUM

FOYS a7 T Ay POV RTA

| pcosm dnv.oote 1P b aAMD

 ‘ELmi7?23yE;H§rﬁ; 

b

©oA10v. 6oplz. 1P

Wilibgtakes gy

T I




-:ﬁﬂw.nu?E7M7Q9ib$ﬁm:

Reéport of activities corrésponding
to the project |

"RESEARCH AND DEVELOPMENT OF DIAGNOSTIC TECHNOLOGY

_ ON PALARIA AND OTHER TROPICAL DISEASES"

September 1986 10 Septenber 1989

fnstituto Hactonal de Salud - COLOMBIA
Japan International Cooperation Agency f'JICA - JAPAN
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AREXES:

_ *'Anél1s1s de Plésmxdos recombinantes con insertos de ADN genﬁmico |
- de P]asmodium falciparum.‘ S y

' Feérnando Angel S; Ramén Mantilla, MQiSés‘Hasserm§n,‘ -
”__:Blowﬁmcne 519 _{‘1988) SUNETEE

Construcéién de un banco de clOnos de cDNA 2 partir de mRNA de ;

P. falciparum. _ R
~ Maria Orfa de Rojas, Mqisés NaSSékmaﬂ{'f. 

o BINEDICA': 5- W se)

Plasmodzum fa!cuparum' in vmtro mass1ve 1nvas1on during short

o perlods of time .
o Jean Paul Vernot and Noasés Nasserman
'fSubmztted to J Protozool.(1989),

' Report to. Ur. Jorge Michelsen ,',"‘ .
__Birector Generai, lnst1tuto Na01onal de Salud
" From or. Tsuneo Kam1yama '

o ; €xpert in Iﬂnmnology
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SUMMARY

Résearch Aspects.'

The goals wers attained, Var;ous genentc and cD\h l,bra.zes : _
°1a5rod¢un fa!c‘oarun and Plasnod-ua «\va%‘xefs cons® ?LCued Sppc1f1c '
and repetitive fragieents were isolated and thedr use as D?A probes uas
ful]v studied. Different 1abelling uetﬁods includung non- radioac ive
ones, were est ablisned and COrpared exaressiOn expercise was accuxred; '
a bas:c b10chew.stry researcn on the “a“as.-_ sas es abiisned, and
}1niv d fxe]o worﬂ was perforued. L

-“onoclonals agains* °la5modiu1 falc.parun xere produced Tuo, wnicn

_-'fecognlse soluble ant tigens ware fullj characterized and dsed for the
~construction of a sandwich €LISA for detection of c.rcuianu parasite

:anLigews Thére werte establlsneu 8 Coliu]ar nrmnblﬁgy reSea*cn pngfam

f .aﬁd various imvunoenzyme and . ."nunofluo rescence rethods for de}ecv.on

. fa IcfgarUﬁ anlabod.es Lim.'ed f?E]d uork uas aerfonhed.

‘Tne gs! abl}snent un ihis 'nstiLuLe and in Colonbta oF these frangier

.ecnno1ogies nave excerLed 3 gre&* 1noacL. Tne groups invo]ved 1n the

- progran reached a very high level 1n personal preparauion and infras-“uc~ ‘
‘ture, aceu1*1ng the potentiality to solve not. only the ﬁode! queries

under study, but many others. COOOQP&LTOH wiuh OLhe* oroups witaun 2
Institute are onening néw résearcn lines and appl.ca»ions in solutioq
of problems, and cooperation with universities made from the projeci a

- $ource of well formed young scientist «chn will’ .nprove vesearch %

this and other co]omb1an InsbxtubiOns.

Technical Aspécts.

TW0 Japanese experts were very important for the development of the

project. One itr. Sakamoto came for three short periods, o trasfer
specific techniques o the group of blochenistry, and tne second Dr.

‘Kaﬂiyama was for iwod years in 1mmuno109y doing very .mpor+an» scien ific

w0rs ang serforaing as Leacner and quidz of several yonng rasearchers.

04—



.Until mhis wrient five Colorbian «orkers vent to Japn in the frame

of this project, to conple;e a ausber of ten for vhe whole térm of
the COOpera-:Oﬂ Ihey are ]OCGLEd in 4 out of 1 groups and wepresent e

3 very .mpcr;ang portennage of the act.ve rqxamm workers of ahe
-;nst1fu;e. :

" The laboratories of -rrmnology and b.ocnen1s ry uere fully équ.oed, «1tn

“tha most iodarn appl1ances, 3la01ng .nen in a pOs.vaon woich énablés

to close the tECGnologicaI gap between our ‘country and rOre advanced
onas. This ?nst tu;e orovmdéd the Yaborator? ies, the nanoo:e., angd une
oudgec necessarses to enSure the best prof.c.xnCy éf=the coapova {on
o*og rai, ' - ' -

Future perSpectlves : Lo S

Inis very ueli based prog*an ensures “tha con*iﬁuag1oﬁ of h2 efforcs
i the acLuai acu1Ve 11nes, broaden1ng LhE ¢~ scope. and goals. Other
researcen end becn1Cal app]icatiOns are start1ng based in the know]edge

- acquired and in Lhe avawiable °qu:pﬁ aus and inf rastruc ure
_:?fograms of polio vaCC1nation control ul*h virology, of diagnostics

of enteric bactéria with ﬂ.crobioloay, of quality control and .nprovemeng
of anuigens wita the SQCL]OH of prOGuction will be may oe *he bega1n1ng

of a ve*y w1de, future oe.soect1ves of »he reported c00pera‘ion program.

~105-
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Inls regorf 15 the result of the Jo1nt effortbe«cén the governments 0f
: Colombia and ‘apan to establ.sh new techn1ques, baﬁed on recomb1nant DNA
and monoclonal antibodies for dlagn051s of trop;éal diseases .J':Q-'

The fol}owing pﬁ%nts ﬁi]i be discuéed:_

A. Research Aspects _ : Ry
)k Scient}fic progress in Btochenastry. ,
2) 5c1ent1f1c 01 0gress in lmmunology,
35 Cenerai évaluation. , '
4}, Other areas of_inpact_ .

8. Techn%téi aspects
1), Japanese experts._f"':
| 2) Colonbtan Counterparts. | ST -
3 Co!onbian efforts for the c0ﬂplet on of the program.ﬁrlu
‘.4) COnd1tions and use of the equ1pments. : t

C. Future perspectives for the use the acquired technOIOQg i‘» =
Mo_@_i_a. - ¥

A Research Aspects.
1), Scientific progress in Biochemistry
a}., Collection and pur.f1cat10ﬂ of Plasmodiun falciparum.

The parasite ONA was obtained. from 1n-v1tro cultures 1n 5%
human erythrocytes and def ined media. -
Two colomb fan established straing were uSed FC8- 1 and F(B-2.
3oth were very well def.ned for infectivity and fast QFOch
Parasites were freed using saponine l% were digested with.
nrotetnase X and RHase A and extracted with phenol, chloroform l

' 106



5.and etner The DVA was collected by e néndlic precipitﬁtiOn
- and purified in a CsC1 gradient.

. ': The ability of several enzynes for uxxougm d?gestion of the
- ORA was tested, An exanple 15 showt 1n f1gura 1.

b

“A-Bretd phqtdgééphy ' B-Southers blot - auteradio
draphy vith P, faleiparus OKA.  ONA was digested ulth
dat (b) PST 1 (d), Hind 188 (e} €coll {f) and Ban HI (g)
and undl‘jested Y .
BecaUSe of the broad Spec*rum of fragments obtained wi*n

LECO- Rl he choose this prepara ion for claning

:,Cloning of 2. alciga rum DNA |

" For ob:encion of species specific probes, we decided to clone.
'i'The parasite DNA and choose repetifive and Spectfic sequences.
The whole DNA was’ ‘testad fas reported n yhe Viterature then),

hut ¢ross- réac iv!ty was detected against [ vivax and twurine

plaSnod a, : :
£C0-R1 restricted frag.enus were cloned in the plasaid PUC-18 on

*he meliiple site in the B~aalactosida§e gene. Recomdinants were
SQIECtéd by 1nac:.vau.on of - he gene as observed by groabn of

~ 107~
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5

wnhe colonies in IPTG, X- Gal contaming r*edw'n.‘ _
Recombinants were veplated, and specific sequences were selected
-by hybmdua’rmn of mtroconu]ose fnued r‘eplicas against

P falcmparum, P. vivax and nunan D*!A

Lorve o
. Serie R

- ¥

339

' f:gure 2a Showns the autorad:oqmﬂw of"toﬁmes hyﬁfduéJTgéﬁist-*"‘_"_"“-"“;-’
P fainparu- and 2b agamst hu-an OIM the arrows pc-mt [ 2) clone o

Yore than 300 clones provenient from 3 Hbraries were studied
and selected according to ‘the strengtn of *ne signal produced
us ing doLs with defined quantities of P. alcigaru. DhA

Exanoles in Flgure 3,

_;1'03.‘_ \ o
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ybridization of several Fecarsioant probes agalnst 10,0,0,1 378 000 ng of purified DM,

 The repetitivity in the genoms of the parasite was tested -
~ with southerm blots of the genomic ONA digested with various
© enzymés and hybridized against the reconbinant plasnid ONA.
 Exemple da flgure 4. . SO oy
o ebecdal v

-

: GUC' d e"_'f'_ g H

éeueral bands hjb‘idizgd against p‘lasn‘id 388 in réé’frict_ion pattéms of P. Falciparun

ONA (Arrous). ONA vas digested with €coRl (;} Hind glt (b) st 1 (c) 8an HE {d) and Sat 1 (f)

BT S
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Anexe l'f.Paper_dn_thierOrk published in'Biomédicé;.‘

COIlection anid purnfication of P1asmodium vivax OHA. .
It became clear t0.us, tnatalUngh thére are not repOrted in

. the literature probes for 28 vlvax' for.us in COIOmoia it

1s as important as that of P fa csgarun $, and for any

L epademiologicai work it would be miss1eading to work with
 one wrthout the other. | : _ _

: Tne obta1nnent of 2. vivax DNA is N very d\fficult gOa] |

There §$.n0 prac*ical in- vitro culture available, and
-'parasrtaemias An pat1ents are of 0, 1% or less, One single

IeUCOCyte c0ntaminant has the Sane DNA conténts of 40 000

‘parasites aprox1mate1y

Many aproaches for purification wére tryed f1nally the '

| ‘following protocol was successful:

a) Ihe blood of paflents was subJected to 3 d1scont1nu0us,

o :70, 60 and 43% percoll gradlent, and in the 60~ ?0% 1nterfaSe
‘,Vda fractlon ehriched with para51tes was collected‘ '

d).

b} Parasites were put to mature. ln defined red fum w1tn nuwan

'serum for 36 hours and then a treafrent witn a solution

0 85% NHa C) cause ‘the lysis of parasitmzed andnan para$1t1zed.

- erythrocytes while Contamlnant 1eucOCyteS were left’ 1ntact.;
¢} A continuous percoll gradient Was used to 1soiate the less
. dense Iysed parasited eryrhrocytﬁs and DNA was extractéd

d) A CsCl eT-8r grad1ent was used to purify the ONA, and only
were collected the ractidns w1th1n densities oF 1 51 to 1.53
g/ml. A purity of 90% as deteCted with dot blots was obtained.
No report in the Viterature yields a pur1ty 11ke tnis.

'Cloning of . vivax OVA

For the cloning of 2. vivax DHA we decided to use an enzyme

. with few restric 1on si;es in human ONA. The rationale was

10—



8.

o to obtain very big human’ Q?A fragments uich Wit be selected

T against to, during the cloning procedure, enhancing the chances
L te have vivax spec1fic fragments About 2.000 ¢lones aere studied

_the ows giving the strongest hybridization signal against P, vivax ;'

i DMA wére chosen; and thewr crossreactivity witn P alciparun and

_nUﬂan DNAS. was tested Flgure 5 evemplifies one of these QXperimenvs.

The most not1ceable here ana y_
follwed by southern blotting and nybridization, as in figure 6.

—ti-
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2. vivax DNA was digesued thh var10us enzymes and SUbJeCLed
to electrOphores.s, southern blot and nybridizatiOn aga1nst
one of the cIOnes. In. figure 7, the arrows points to the .
pattern of multi;ﬂe restricnon ‘bands expected with a repetztive
sequenc LSensitd v1ty for detect 10n and specificity were

determined w1th dot blots v-vax, faICIparum and human ONA és ;?

sh01n in_ f1iure 8&

i PN e S L
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~ Eigure 8a

YER O wEm wEw

FE XX .
' ’. 9 @ .-

Oot blot o} . vivax (D), P falclpafu1 (r) and hunan Oxns (H)

agamst 3 eloned . vlvax fragunls.

Ha: senntulty 10 pes

.E':ci_sion' an& us.téictio_a of fnsert I_l.f.: vivax vith Bam H1 asd
 Mind 111 : o

Figure 8

| _.“3_4 :
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' The dexection was feasible a* 0. 01 ng of DNQ comparable to
“that of P, falciparum. For further cnaractorizatiOn We decided
~to sequence ane of the most promis1ng clones, the e 11, wit
. a size of 1.5b aprox. it was submitted to double d.gest.on
‘ 'ﬂlth the enzymes Hind 11T and Bam Hl giV1ng two Fragments, ene

.;f of 983 bp and the second of 564 b, The fragments were recIOned

e

BN M]3Hp]g and tae single cnainsewe béing used actual]y for the
_ seqUence \F1gure Bb) -

lHybnldizaowon detection.
'H'Jnt1l fow several probes have been svud1eo. '

a) Three dafferent oligonucleo‘1des 4.ndly 3 synth951zed by
Kakeazuken), tvio. carreSponding 0 rep tltive éequences 0n a

.51ng1e geoe, one for f a1c1garu fl and one For vivax, gave a
: Specmfic rESponSe, bun a very low sensntivity,oney needed

more than 200 ng of ONA %0 give a positive response. The cause |
pay be the 1ow Specific activity a tained leﬁ dpn/ug and the

| fact that they correspond to a smgie gene.‘A thiod ohg:\rm1eodde |

2} mer regorted as highly repEtitive gave us'a better Sen311vﬂy
.around 50 ng) and was proved o be contained in 0ur c]one 383.
Since we can get betier labeling with the clOne. we didnt

used further the oligonucleotide, . = - |
b} Whole genonic DItA of 2. falc1garum wa§ ]abelled to a high

specific activity. A typica1 hybridiza»ion experinenc 15 snown

in figure 9, e

The sensitivity is acceptable, but for blooo sano!és, the
cross- reactivity uigh tne human OMA contamination gives a high
background., RERS :

¢) Two clones for P. falcigaru 38R and 4R 1n c0mbination, give
an specific and sensitive answer when BNA 15 extnacted from
50-100 ul of blood. Slood is pnenol ch\oroform and euher extracted
and DHA 1s precip aoed uitn ethanol. e 7 :

TV
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Plasesdius faleipacun purlficd ONA, and parasitized
. eryfhrdcyteshdilhtdd ié_cénplé(é blood vere hybridized

- against total gendaic ORA of P. faleipacin.
_'see §qu§—rehéiiiify $§ain§f=ﬂunah ONA fndicating

v éo"ti'i“atié“'af Eh? ¢595¢'érobe even after

_fexhadstiéé pﬁr{fiéaﬁiohg

—_llﬁ‘j
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[n this case the probe would be able to detect 10 pg of DNA.

f : .o 5,3:Tf-_ o -
S A T n$4,; ")pg
T if*'*"';*'lgy et
B Flguré“Tiﬁ’f—f*“_"ﬁ“'“’“**f“*--——~ "

3d) One c}0ne of P, V1vax, th° clone ]l is able 10 dexecL

- R vivax as descr1bed before trl] 10 pg per Samp1e.‘

é) Hon- radmoact:ve 1abe111ng._ . : L
Fol use iﬁ field StUdléS ‘and’ in’IaboratO“'éﬁ'fak frbm the
center of the country it $eems hignl; deSsrable to use nOn
radloactive labelding methods. L o
We have tried Iabel]1ng of DNA wwth b\ou1n1lated ana]ogs S
of dATP and detection of the prébe with a éureptavidin—
Alkaline phosphatase ¢onjugate. U51nga mixture of -the
Plasmids 38R and 4R we were able to detECL 12 599 of
ourified P, aICIQarum DNA. :

e RN
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A
 Hoﬂogenizat|on

Triton X- lOO-Sacarose -

Tris HC1.

- Digestion 505 &
Proteinase X -

phenol extraction

DA precipitation
Ethanol - ila-acet.

Recovery ' 60% OHA
~ Abs 260 = Ld
As Aibs 280

N | _ Figure TT"_
IR .Processing of. the sampzes. Ty
v -_BIood sanplés were efther applied direct1y {3 ul) on the
' nitrocelulose extracted with phenol ch]OtOfOFﬂ and precipia-'

-~ tated with ethanol {50 ul}.
- For mosquitoes three nethods sere tested as follows

'B”

ﬁ Honogenization

Triton X-100

"30111n 30 min

Heus raliza*ion

Centrifugation

'-;Phenol extractioh?=

 DNA precipitationf

flecovery Bﬂirﬂﬂﬁ

Abs 280

. Unespecific background
in hybridizatlon

fli?.—

o

‘ y‘HomOQinzation |
: Guan1dinium HCY

| '3 min 5a°c 5
o S0s

 _ CenurifUQation
;_Discard - res;s

. ONA precipitation
e ISOprOpanol

 Recovery 90% DNA
"Abs 260 = 1.8
Abs 280



':The th*rd method is s1nplér, fastér giVes the better recovery
- and no background AN further experannts Wlth mOSQU1~oes
-_nere perforvéd uith *h\s prcuocol : 5

g DA c]onzng and gene expression.
consmdered 1np0rtant in «he present praaect to vauire tﬁe
knOu]edge for c1oning 6f cDﬂA and expréssiOn of genes.

. The prOg“ess in th1$ field was as fo1lows*’;

'a) [solation of ,m S SR |
The A, of defined Stages in 3 high\y ﬁynchronxzed cu1fure
was purif1ed rron a not phenol ch1oroforn extract, LRIUA was
prec1pitated with €1 Ui and the - poly—A*nRNA was purif ted
us.ng uligo -dt-Cellulose. The size and THLEQP1ty of the mRNA

 were Verifxed do.ng in-vitro Lf&ﬁ]&t]Oﬂ and electrOphOrétic :
analysis. of the products. The résultant protéxns were coﬂpared
with those pr00uced 1novivo by the paraﬁife ‘

|l The stars show. oligopeptides ihichf.“‘
S vere found in In- vitéo synthesis as;:;;‘

! uell as in vivo.

‘—:'1;18—7' _
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- b} Cloning of cDNA. | o -
Double stranded cDNR of the ﬁRHA preparatlons (provenient
feom stages of a syncrOnized growth) were 5ynthes1zed and’

'_1ntroduced in the $ite EcoR) of the phage vector gt-10.

_;ln thrée differenu systems the obtained reco hinants rangeﬁ
fron 2. 3x104 to 2. 2x.05 | -

i A\u_to,\rra#j‘ieg_r‘a_phy:of a‘re'p'licé' in

2 l}itta‘c'elloids:e qf ré;idn_bi_ﬁ'a_nt-phade: -
' i_hfec_té_d plate, hybridized agaiast.
; P._ falcipa"r{:- coi‘plgte mh‘\.‘_ o

: ) cXpréssion of genes._
S Ma are working in this field rrying to acquire the expertise

- feeded for the pu*pﬁse ‘Actually we are $ub-¢loning inserts

.‘:tO the Pnage A gt-11 which 15 3 "ild exgression“ bacterial

- yactor. One of our workers havé been ¢stablishing two-
¢ucaryotic. systems in the !abowatory, ong’ of them win be
cnoosen for exoression of a ptueh1of interest as will be described
in “future perspectives®. The systems were: 1) Saculovirusy it
was used the transfer vector 0ACRR23 and cotransfect son with
Ac“WPV virus was performed ina cell Iine of §Epdogter fruginerda

I
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R (TR

[ PLB-SF-21. Th° gene *ransferred in a]l the systems Was - the :

R F T Z fron E coli, and in this case deuectlon was by 51ze ‘
“on SDS-PAGE of urasformed cell exiracts. 2) Vacc1nia virus,
strain HyCRM. The vector used was 22TK- IA was perforned in-vivo

'f'homologous recomoinat1on in BSCfD ce]ls and +ne reconb1nan*s -
were detec d by .nﬂuno cnromogenic assays {blacm p!aque assay)

Fieid Tr1a!s.,j- _ . e _
__a) During the three years, 18 tr1ps ﬂere dOne Lo a sﬂa1l towﬁ

in the orienta] valleys were the prevaleﬁce of malarla is nlgh

- during atl the glne The purpOse W to collect infected

nosqu1toes for Lhe standard1amj0n of dELerIOH, and to c01léct
live spéc:mes of the spetxes Aﬁonheles darl%ngﬂ thCﬂ was suq;sted

" to be one of the most *mportant transnxtters Ofrnlaria. far
: co!Onlzation in he labOratory U s b e
The inteénts for colonizatwon were not succesful, probably beCause
- Speczal character1st1cs of the matlﬁg "Ceremcny" of th]S Spec1es ‘
_'7 waicéh requ1re very big spaces, All further éxperiments here -
L performed using the leés infective Species Anophe1es a1b1manus

' b) Detéction of PTasmodium fa1C1parum 1n mosqu1toes. Compaﬁisﬁn i
“with one 1ﬂnunological wethod. ;;;wd o : - B

A group of 152 nosqu1toes whzcn were feed in blood 1nfected w1th .
gametocytes, were elimlnaced at different days’ after 1ﬂfect10n

‘ Analysis of contents of ?laémodium in. forax and in ademen was
-performed using an fmunological kit provided to- br. Komiyama by
.the Walter Reed Arny AoSpital {U.5.A.) and.with. different prabes

A mixture of plasnids 38Re4R labelled with 9P,  genomic ONA

1abel!ed with 329, the 21 mer repeuitive syntnetic oligonucleotide,
and a mixture of 38R‘+‘4R.1abelled with biotin, e

: ;'.120—‘- | :
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_ Autoradnography of DNA entracted froa “ OIM extratted fron |ost;uitoes detected
- L nosqlntoes detected uith ?P g\robe e ' “u, ontymlated prabes '

A _sﬁrrma}y df the results 1_s a_s,"fol'lows':

Cdayi Ke.  EUISA 38R « SR Geassic | OlMg. 38k 4 4R
SR mfeet .n_és"q.;_ féoéiti#e)_z- 329_ _iﬁ_sj. : IRPE‘(*’_‘) "'_S‘I)r:qt‘f(ﬂﬂl.::_ éiotinliii )

[ 2. R

i i | s
w6
T

T
19
28
FTUE
T
SEEET I SRR
' Qn_inf!cted ' 0

BER-NT -~ Y N
ST - R - T~ T — W — Y

[~ S - T — T - T

0

)
X
6

0w D> o W On
[~ T V=T — T - S -
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18, .ff. :'

Fr0n the same group different mosquitoes (not rausable for f‘
b1ochem1cal SLUdiGS) “ere d1sect¢d and observed micr0$copknllv _
- the results were:

Days - No. %

. lafects . Mosq. positive
7 s B
9 4D
o e e
CUmulat%vé borééntége'i=" s Y, B

There is 10 significant c01ncidence betﬂeen ELISA and DNA probes._f
Allways a posrtive ﬂ1th the less sensitive probe 18 also positiVe'

| with the other probes. Ihe présence of pOsmtives from the fourth

day of infection agrees with the microscop1c observatman,\it_
. unexpected the ELISA observation of "suddeﬁ“ 30% posit1ves 1n
f the fentn day WithOUL prev.0u$ posit1vity.;> ' .' '
ey experiments are in way for elucudation of the problems pOSt
by these *esul»s ' : ‘ : .
.c) For use with mmunology a fié\d work for studing antibadies o
_ spec1f1c to defined antigens i$ being perfOrned Three: grOUps of .
:..50 donnors each were chosen. One of normal uninfeéted and without
| Temory of 1nfecLioﬂ' a second of peOple who' nigrated frOm noR= -
endenic areas to endémic “areas {oriental va11eys) and who were
walaria infected recently, and a third group of villagers froﬂ o
the pacific coast, who are liying and working 1n hypereﬁdemic X
areas and get only very mild infectlons. .
The sera are being under study now with 1mmun0precipitat10n _"
and with western blotting. Results will be used in accordance -
with fismuno togy Lo htprOVe . the monoclonal- ‘based . ,
. deiection of parasites metnod. ST P

_..123'_, o
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2)m'-$cieniﬁf%6_progress in krﬁnoﬁogy.: :
. a). Detection of antinalacial ant iodies by. ELISA. _
S A mproved ELISA géthod was succesfully .noleuenued and
tested {oy D% Xamiyane skor.( and guidance.. : :
'Scnmzon- rich f?&ﬁtxOﬂS fron cultured P falc_ga i and 2. yivax -
.nfecred eryxnrocyges ffom Y1004 donors were used as ann.eens.
“The et thod, based on biotin - tabelled anuiboo.es and av*dine
_‘?ﬂ05906t655 Condugaues was able to-detect very s:mp\y,angibouies
"f.n saiples of]O u] ofvne aatients blood '

EEEE

"b}¢ | n0clonal an;.bod1es were. 3roduced oy séweral fus:ons of
Lo gif feren 1y temunized m! ice $nleen ca1is ui th 9363 Ag 8. 053
rbase nye10na cells. ThO nonoc%onal antibodies - 45 and 5-172}
R aga-ns-‘. alcngarum scn.zon s we*e choseen=af+e“ a carefu]
S study. I ORI A

R T L R I E

Ao Iano«:loaal u-45 - 8. Monoclonal G172 A8, Conea NS s
. Policlonal antisera 0. Non insune cerva - - OEF tene,  6-1R2

§ €. gicroma Sups

-1
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_ The 1.nmnofluorescence patterns on *he scn1zon‘ infécted

: erythrocytes $how difforen* pat*erns._Tne monoclonai antibody

© M-45, Ig4 iSOLjpE, producéd an unifori ang generalmzed fluores-_
cencet while that one of G172y 1552, -Sotyne, showed: patched

- lé reg1ons of h1oh infensxty. o ‘ SRR

_ jfwhen ) P falc1garum sch120nf excfact was transfered to n1tro-5
o cellulose after S0S- PAGE {U#sxe*n b1ov,; 1-45 reacted. with a
72 kd protein and two tow no!e¢u1ar w91ght proteins 0f 30 and
26 k4. The G- }?2 monocional anr1body identified onlv a 120 «d

' proteln.; TSR,

SO AR S SN J

3, Ixonoclona\ . Kb, M-4S ’
£,8 ilono_c_lon,al . .A__b. . 6—112 5
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__:_ A mi xture of *he nonoclonals was used in a sandwich ELISA
,,;:to capture ?. fal¢cisarum soluble orcteins‘in.sera of pac*ents
' S“fe“iﬂg of acu*e ralarta. The *es “gg-pésitivé'uniil cory -
dilution of 1/400 ) . BT b1l e

. '\ correlation of paras1taenia Hith 0. D m several samp]es is S

‘ “ SﬂOHﬂ
1o
asl
ST B
o8 L
, ;'fj= o R TR _.;‘-.-: . ..: RTR
' <);?“ — o  ‘ ‘ o S SR .
"-é.é_ A ' |
o008l . S
wanm) | * EARD PR 4
_ 0.4..---—Qu’»»-ui-——-‘dc-q;-.-d ----- A e e e e e e e e
o A s . . ST R - :
L03] B P T ST I A FAT ST S
R B S S LT S PR
oil
T R on 03 04 06 A o
-3 5 ) R : (4 (2106 o7

porconto)e do porasiomia
© Filled elreles and trianglés are iﬁfected saap!es,
; upty circles are non mfected saaples. -

_ c){ gnder the direction of Br. Xaaiyvane peﬂhiﬁral blood ijphoqwxs
from falciparum malaria natients were vested for thefr
responsiveness to P, falciparun parasites. 41thougq the patient's
lyﬁpnocytes respOnded Specifically to-the ant1gen, no clear-cui



o

re1at10nsn1p has shown between the degree of résponse and

'Athe history of tne patients.

S An apparent suppresive af fect of T- 1ymphocytes and hatrognagés

"3:""d);

on 1ythocytes of P vivax oatients was observed.

RFiéld stud.es : :
“Or. Kamiyama and the 1nrmno]ogy team. CGnducted snall scale

epidemiological studies to evaluate the usefulness of the
serological methods described A total of 752 samples were
collected at To]u Sucre and at Viilavicencio, Acac1as, San

Hartin ano Granada - Meta.

-“_Ant1bod1es in these sera were de*ernxned by cLISA. P051tiv1t3es

of 18% in Tolu and 34a in HMeta were found.
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General fva1uau1on

- The inain goal of the coopﬁrafton orogran, as stated by the agroereﬁt-

"Tae government;nltl cooaerate for the purpose of strenqtneﬂng research '

’ Capabillt.es on troaical diseases and’ thus COntributlng to tae DﬂﬁDukﬂ '
. of pubilc nealtn‘..“ nas been ful]y a*ialned. S -
;SPEC'fiC taﬁpus were planned for fhe research prograns, craininq,

l"‘apanese Experts xorking visits and supoly ef equipments and laboratOry'
ae a.erla]s‘ - :

 _ere“Y target was ana]yzed in de*a1l in this repor;. In general all -

4y

were acc0uolish°d The laboratorj *esea“ch prograns ) a full éxtenu,_
“the field works were only orel1minar and to a ]imited éxtent due’ to

the cna*ac;er.s*lcs of fn1s kand of work and to the need of IOnger
than eXp°CtEO !abo‘atory Va]ldau10ﬂ5, nowever the capabiliuy -s fully
established and the Uaited programs will be entarged soon.

The educatmve ‘argebs, training of coun*erpa“*sﬁnqxﬂnand coum1ng of -
EXQGFLS to Colomb1a wére also completed. As Explained in this report

‘:'Lne .mpaCt of the xnowledge acqu1r¢d by tne lnsuwcuLe was gwﬂatly '
- anplif‘ed to otner Colombian researcn !nscitutions. o
. The eq01pment es*abllshed verv good Iaboratories ,Up to date with the _'

field. All the equipmént is COFFECE]] functaoning and is be1ng USed
also by otner researchers 1n the lﬂSt?tULé and frequen*]y to supporc
related health research. from other Coloabian Universt: tles and Ens AP “utes.

This projecL 1ﬂduced 3 huge prOgresS and closed SUbstantially fhe gan

oreviously existing bétweén our’ local]v available Lechno1egy and the.

"_labo“aror1es from deveIOped conuntr:es.

‘ ther area$ of mpact .

Juring this. three years, the fo]louing act1v1»1#s re]ated o formation
of sciéntific personnel for Co]ombia .not for the lnsti;ut i were

"carried ouu. _"

Hagister. thesis: Four bioCneﬁisury tnesis for H. Sc. in the dational

_University were’ perrorned uif in the projecy. L
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This representéaooroxinatelj 20% of xhe Nationa] outpu*: of J‘ S

- posgraduate biocnemisus.:

_:.x$1nce only w0 facul‘ies in the country have d Sc. orograns,
L 3_and there are very fow graduates} L S i
- Two ﬂicrobiology thesis sor . Sc. 1n the Javerlana Unlvers1ty.o.j?

and seven undergraduate SC1ence students performed o are

o:oerforming) their degree’ »hesis (From the datmonal Uaiv.) -
© Tne first Ph.0, Student in biocnemisnry in Co]omb1a starued uhis

year her degree tnes1s 1n our laboratory witnun Lhe project At :
. least one of the graouate students 1S now a Leacher 1n the hat.ona1
; Un1ver51ty, and three are WOrking at other Colonoian résearch

'nssitu fons. _ R _. e
He trained as well two worxers fron Lhe Nationa] Service for e
eradlcat.on of ?a]arla, one from the Universidad del Valle, SN

~_faculty of Sciences and three professors from the Mat tional
_Unive sity, faculty of Scmences _ .
. This year a practxcal course on oas.c molecular b101ogy recﬁnologles

wil? be dona in OCLober. g

8. Teéhnicai ASpects) -

).

'apanese experts.

- The program of 'apaoese eXperts wOrk 1n our. laboratories was c0npiered. :
in biochen1cal research, a first visit of. the expera, Mr. Sinicni ‘

Sakamoto was porformed at the begin.ng of the program, and he gave us .
support on ultracencrifugagion techniques. In a second V1S|L, (novembér
1988) basic ‘technology on DNA sequeacing. was worked on‘ the ;hird visit

- will be on June ]989

In iwrwnological researCn, 0r. Tsuneo Kamiyama supported us for a
period of two years. He did a wonderful work, with teChnical results

- and & very good educational labour on our workers. He est ablished S

cellular imnunology Iines wnich wil] be pursued by Gloria Hunera
(actuvadly counterpart 4n dapan) and by others in Lhe Institute.

._-“123...' o
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A copy of or. (aw1yana $ repor* to our leECtOF is anewed to. thls
document. e : :

‘Colomblan countorparts.-.:- SRR ST ”jg-- SR

In the frame of this second cooperat1on orogran § colorbian workers

:havo been lor are belng actually) trained in Japan. Other 5 visre
- trained by the former progran F,om these 10 workers ‘only ang has

left the: !nstltu*e and the Country. Thﬁ number of ‘counterparts means -

:;tna* at the end of the prOJec» 8% of the professxﬁnls work1ng in uhe

' Séction of Reséarch, Diagnostics and Reférenoe of this Instioute _a";

©were trained in Japan.

. The trainees work i6 4 out of n grouos, and- coooerate alSo with -

3,

o researchers Fron a1 the other groups. L

'Colonbian efForLs'for the completlon of the broghan}o :

According to the agreement; the government of Colombia took *he
fecesary measures £0 ensure ahe COnpletloo of - the progran, as followsﬂ'

- 3) Bu1lding space: _ _
'The laboratory of Biochemistry has a constructed and well installed

| " area of 245 me and the laboratory of lﬂmunology 326 m2.

In additlon a roOn for animal facilities of 20 T2 was assigned to

linmunoIOQy, and a labOratory for rad1oac‘lve work and chemlcal synthesis
“of 49 m2 was given to biochemistry. : :
‘In total 40 m2 of laboratories were made avallable to the progran

) Qualified persofinel:

in the biochemistry laboraoory, the head of the group (Principal
nnvestlgadorl, five professionals and tivo auxiliars were allocated

to the coopera»lvo program.‘ : SR : :

In the Immunology group, the nead of the group (principal lnvestlgador},
four ‘professionals and two auxiliars were atlocated.

Ynder our actual salary’ reglnen, ‘the above workers constitute an

-aproxlnate cost of US$87. 000 per annur,

~120—



26,

'_The SerV1ces of technical and administrative workers was obtained

when' required -

¢) Supply of necessary naterials‘ :

The govarnnent prdv1ded an extra, exciusivé budget of U$$25.000
\aproximately) per year for the program. Other experses - when necessary_a
where charged . to the regular budgets of the paftiéipating groups '
The transndrtation of equipnents dOnatéd by J[CA was always done by
the lnstitute w1th the mininum pdssib!e de1ay.; - :

Al the express for maIntenance and running of . the eQUipment were:
- assuméd by the Institute. . S :

A1l the tecnn1ca1 modificatIOns necessary .n the bui1ding$ for .
znstalla ion of eqU1pment or for better isolatiOn and caré were duly

. perforned

d) ha;1ona1 trips for fie!d s»udies.- o

'5._'All the costs of the national uflpS done w1th1n the p*ogram WEre o
’_.assuned by the Inst:tute. o e o

d 4{.'

Condi 10ns and use of Lhe equ1pnents.‘

All the equipment has been 1nsta1led and is funct10n1ng under prOpor )
'conditions. T Lo e o C
-The tean will, perform a visua] 1nSpect10n

Oxaaonal faihnvshave been corrected and preventive aintenance of

the wost delicate 1n$L(UﬂentS is performed by Lheir represenuatives RN

in Bogoté

al,

€. Future perspectives for the use the'acduired‘tééhndlogy—in cotombia, ¢ -

Continuation of the aC‘uaI researcn llnes. . . L
As defined previdus, the application of the acquired fecnnOIOgy to

field studies aust be .ncreased Ihe bigger part of - labdrauorj

standardization is fin;sned and only minot adjustiments are exoected
unless a very nuge technical .nprdvement wi]l be publiSned fn the..
noar fu.ure - :

_130_ a
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Possible ‘ﬁprOVemenss in SEﬂSlthi_y of probes could be aChieved

by anplification "EthOGS as QCQ and Q Be*a replicase, or by natural _-7‘

amplifications using *R\A hyaervariaola Saquences Tnose Options

 are belng acguallj s;udied in Lhe laboratorj.

8oth sysLeﬂs the rrunoiog1cal and_uhe INA recoﬁbinant will be tr.ed

- ina dide aunber of Sam oles. For tals purpose prelln1nar conuacus |
 have béea dene uiun the $€4 . SerIcé for Errad1¢a fon of Malaria,,
g nSLILU.QOn alCﬂ can *eacn éas1ly every n]ace in the c0unxry.

A bas.c and mpor+ant research on uhe blocheaistry of tﬁe para51te

. and the mecanisms of the {nfection has deveIOQQed .n para1lel-.o

the c00peration nrog:an, due to the avai1abi]i»y of »ecnn.cal

; faCIlities and expe"t1se w.cn preVIous!y nas out of our p05$1b111»ies.

anpl.cabion 10 o her iy Oo.cat d1seasos
The apolica‘1on of e deveiopped Lecnniques to Othér trooical dwseases '

'doaeﬂds o the sutcesful .nplerenta*ion of cooperarion w1thin the grOUps |
Hia che ‘nstwtu*e. Several effo“ 5 nave been dowe to atna1n +nis gda]

'";li]. The study of Auman papilIOma infections by DNA hybridizatzon was - o

agreed upon. One virologist wor&er fa the laborat tory. of blochanistry -
transforped £, coli wi‘h plasmids con.ainang 10 differen* pap111e :
_f'fragments She succeded to isolate fragmeats, and to tearn 1ahelung
"and nybrwdizat.on technologj. Because of personal causes tne xorke.
left the lns»itu-e and ‘the project was postponed.

2. la'the efforts to e.radic&te aolio from Aﬂérica, the Institute

“has a very s portan- goal in cnaracterization of the virus isolated
fron infettions, and study the dinanics of - fho “virus migration“_
in ours and in neighbour counuries A possiole method to use is
the DHA probes hyoridization. For this purpose, and in the frame
of %he blochenisiry component one worker of the v1r0109y qroup

is actually being Zrained in Kakeisukea - Kumamoto. She will
assigned at her return 10 work in tae described :problem of
characterization of polio-virus infections,

-
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Contac,s havé beeh establ1shed «wtn »he !nstmguLe of Tropical

' Wedi01ne 1lexander von ﬁumbold‘ 1n Lima - °eru and wlth the
’Unlversidad Catslica de Ch.le in Santlago - Cnile wnere groups ' 

31nllar to ours are deveIOp.ng spec ific probes fOr S¢ higel]a,

'~ Salonella and Canp110bacrer. They agreed anrovide us w1th thé i* :

l:.probes. Once *he probes uii1 be aval1aole(fwst half. of 1990;

43,
o place‘ _ . :
During this year. the antisera group started hltn tne ca]lect10n

a2 program for. Verlficaulon, and uSe in Colonb1an samples ﬁ1]] be
- done in a c00perat10n be;ween uhe Pic“obsology ano biachemmsxry
'groups (already agreed upon‘ B o :

contacts with'thé grohps:foﬁ'prpd0ction'Of”ahti§véﬁomt%ék;;{dék f'

of dlfferenL venon samples and ant s°ra, and w1th thé cnarac;erizarfn -

' of the veaon$ us1ng various blOChéﬂlCa1 parameters as phosph011pase

“activity, anti- coagu1at|on ac»iv1ty e?c., .

A further deve]épﬁent 1nciude the clon1ng of cDVA from vonom glands,.

-t obt ain fnrougn eXpréss.on (aairaﬁxaby d1rGCLéd mutagﬂnesis) bentef -

. an 1gens.,

Contacts have been dcne W]tﬂ fhe persons 1n charge 0f the qual1ty
control of va¢c1nes and biologlca1s to establzsh 1n the near fu;ure
the ability to check in some vaccines the p“esence of heuérologous

DHA, frow the host ce?ls, using DNA prdoes This’ ight be 1mporaanb,. o

in the near fu%ure (begg1ning of 1990) for control of fhe Hap%ona!
product1on of antirables vaccines in continuous cell llnes._

3=
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BIOMEOICA
vol. 8, Nos. 1 v? 1988 -

ANALISIS DE PLASMIDOS RECOMBINANTES CON INSER_TOS DE
ADN GENOMICO DE Plasmodmm fal‘ciparum |

o rsaNANDOANGELs' RAMON MANTILI.A' MOISESWASSERMAN' "

Se désénbe Ia prepafatiér‘: de mésm!dbﬁ pUCIB récombinantes -
o provehtemes d8 13 construceién deuna biblioteca géndmica del pardsito

- Plasmodium faléiparum vsando una modificacién del método de tisls |

. aléalina (1), La cantidad de plésmido ptoducido es suficlénte para llevar -
_a-cabo varles andlisls dé digestion ¢on enzimas de roslncclén Yy

_ electrofores;s &n geles de agarésa

iNTRODUccibQ .

Para detenmnar siufna baclcna posee uﬂ plésnudo

e su intériot, es necesario aistar el ADN mediante.
varias etapas sucesivas. Ef ADN ¢romosomal y el ©

- plasmidico son generaTmenle extraidos a pastit de bac-

(ecias qué han sido tratadas ¢on lisozima y lisadas éon-
un detergente, Posteriormente el ADN ¢s tiberado de
ARNyde protefnas mediani¢ ifatamientos ¢on ribonu-

- cleasa y pivteasa. Despuds de sucesivas extiadciones

fendlicas, el ADN plasmldico circular es purificadd -
en un gradiente de CsCl eq presencm dc bromuro de

etidio (2).

_ Vano: métodos para la prépa:ac:én de p}ésmldos
" 'fecombinantes a partic d¢ Escherichia coli han sido

descritos (3-8), siendo el método de la lisis alcalina
© unp de os més usados por su sencillez y buen readi-

mieoto (9). Sin embaigo, ¢sté método no es ideal
<uando se requiede examinarungran nﬁmerode clones
de wia forma tépida. Con ef fin de tesolver estos
problemas, tna modificacidn del método de lisis alea-
lina fue éstablecida (1), permitiendo aistar pldsmidos
tecombinantes a partir de culiivos de poco volumen
y facititando de esta forma el andlisis de una gran
cantidad de ¢lones ¢n cortd uempo -

En el presente trabajo se describe el andlisis pot
dicho métode de varios pl4smidas pUCIES recombina.
dos. Los pldsmidos récombinantes provienen de vna

* Grupo de Bioquimica. Insttutd Naconat de Sand. -
rfacultas de Ciencias, Universidad Nagiohal de Colomdbia.

biblioteca genémlca de Plasmédmm falei iparum cons

' tauida ¢n el pl&smlda pUCHS (10-12). La cantidad de -

plismida peoducida por ¢l método usado oscila eatre.

"3y S ug, 1o que permite Hevar a cabo entee 10 y 15

andlisis elecuoro:éuoos eq rmmgeles de agaxbsa, de

" cada ptésmido exuajdo

'MATERIALBS Y METODOS :

Cultwo Bacleuaﬂo

Se uhhzd a bacten a Eschench:a mh M 83 transfor :

~" mada ¢bn el plAsniido pUCIS recombinado (10-14).
- Las badtenias de 1a misma ¢epa, dontenieado el p15$ _
mido pUCIS a6 réc‘Ombmado fuel‘on usadas ¢omo -

c0ntrol

A pamr de una cOIc-ma uansfonnada, se mo-mlé.

| ¢6n un asa éstéril, un volumida dé 2,5 ml de medio
de cultivo TB, sup!emenlado ¢on anipicilina en una -

contentiation de 28 ug/mi (15). El cultivo fue incu-
bado alrc durame IS horas. R

LI$IS alcalma :

L:Ls célu!as baciesianas fueron téeu peradas fomando

1,3 ml del cuttivo ¢n un tubd de p-ahpr-bpﬂeno ds 1,6

mi por centrifugacién a 1600xg durante 10 minutes a
4°C en una miccocentrifuga Tory MR 150, Ed sobte-
nandante fue desechado y 1,2 ml de cullivo fuecdn

. =134
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Centnfugados de fa misina forma Una vez cllmtnado

‘el sobenandante, et precipitado fue suspendido ea |

; ml & tampda STE (10mMs Tris HCIpl13.0. IOOm\i
. NaCl « 1mM EDTA) y preétpllado nu¢vamente por

centrifugacidn a 1600xg dutanté 10 minutos a 4°C.
El sobfénadants fus eliminado pos aspiracion dejando
el ptt(‘lpitadé lo més $¢¢0 pés;blc

HC pH 8.0 « lisorima 10 mg/ml), homogenizado y

$olucida de aéetaté de potasio M (" 4 8)(I5). rnca'.-_-
- ¢ladog durante 10 s¢gundos y ta miezcla final fue indu-
. badaén hiclo o1 15 minutos) pastemnnentc fubcen-

. tifugada 4 6000 " - o
Bt g dutante 10 minutos a 4°C y €l ; Una vez estabtec:da_ la con_é_cntracmdc ADN plas:

sobtenadante fus transferidoaun nuevo tubd, tenieado

cuidado de 66 pasaf particulas de mecnpnado El v -

lumen cormespondiente al sobrénadante téd 5 s n :
- pondieate al sobrenzdantc tecuperad o2 a 37°C; los rragmcnlos generados por la digestidn |

. fueeon sepirados por clectroforesis.
 Undinescta renol dorormmo enuh \olumen deO 3 '

‘ ml fue agiegada al sobrenadame yh sotucnén sesul- c RESULTAUOS
tante fue mezclada por inversin suave varias vetes
durani¢ 5 minutds, a lemperatura amblente. Después '

cildentados Ios expenmemos entre 0 SOyO 8Sml..

de la ¢entrifugacién a 800xg dufante S mminutos, a

deicribié anteriotroente, 1a fase acuosa fue fecuperada

tamente pr calentami¢ato 2 68°C durante 10 minutos.
La solucida se dejé enfriar a femperatura ambiente y
0.6 vollmencs de isopropanct furon agregados. Des-

' puds de mezclar suavemente, el ADN fue precipitado

a lcmpefatura amb:en(e durante 3 ficufos.

" ELADN peeci pzlado fue tocup-crado por cemnfuga :

<idn a?OOOxgporwmmulos, atempesatura ambiente.
EI sobrenadante fue chrmnadr} y ¢f precipitado fue

"Iavado ¢on 0.5 ml de etanol abso!uto y rccupcfadof_.' 2

nuevamente pot centrifugacion a 12000(3 durante 10
ming1os, a 4°C, €l sobtenadante fu¢ eliminado y ¢l

3 prec-putado s¢ dej6 secar colocando el tubo lavertido.
_'sobte un papel absarbeate, Una vez 5860, ol peecipl -
tado (ve disuelto ea 30 01 de fampdn TH contenlendo

- fibonutleasa A enunaconcentracidn final de $0ug/ml, :

' “77 La soluclon fue Incubada pot. 10 minbtos 3 37°C ¢
EI precnpltado fue resuspendndoeno 2l dé lampon o
de lisis ($0mm gluéosa < 10mm EDTA < 25mM Tris- -

‘inmed:atamcntcd¢spu€sanahzadapordcc&roforcsls, :

Elecuaforesls v Dlgesﬂbh
- manteatdo 10 minutos a temperatura amblente. Poste- -
- fomwente, 0,4 m) de solu¢ién aléatina fifa (MO
0,20-$DS 1%) preparada en el romentd de usar,
fueroh agregados a la suspensién. La solucidn fue.
K 'mezclada pot m\.ersufn del tubo y s‘nantcmda (3 hieloﬁ ;

Con cl ﬁn de dctermmar la conccmracido de ADN

'p!asm:‘dnco oblentdo, una pequehia cantidad del prepa-

- 1240 final (2-Sul) fue comparadacon ADN plasmidico .

‘paledn; de concentracion ¢onocida, medianfe electro-

" fotesis en un gel de agarosa al 1%, Alteenativamente,

“lambién s¢ us6 la theolca de fludrescencia, emitida’ -

 por colofacion ¢on biomuro de etidio para deteeminar
Ia cénfcntraclén d¢ ADN p!asm[dico oblcnido { |6) .

midico, se digiriecon con la enzima d¢ festriccién
apropiada entie 100 y 300 aanogramos del ptismido

Pa.ra de;etmmar la pfcsmcia de plstnidos tccc:rmbl

- niftes A partit d6 varios clonds provenientes deuna .
températura amblente, la fase acudsa superids fue tc': - Genoleca de ADN e Plasmodiuin fa!dp«mm, se usd
! el mét racio lists alcal 1
cuperada (0,75 ml), Lransferida a us nuévo wbd 'y el mt Ododc rmrupfc,pa acion pof isis alea ma( ).
© extraida nuevamente con 0, 75 mideuna nuevamezela -

' fenohclotoformo, Después de centrifugar como s

0 nic;a!mcnlc @ hks«on cr.sayos omitienido fa dsges -

i6n Gel plepasadn final ¢on ribdnucleasa A y precipl-
- tando e} ADN plasm{dicocon etanol absoluto, ¢nlugas |
- (0.6 m) y extraida con un volumen igual dé clorofor-

1m0, La fase acudsa (0,45 - 0,50 ml) fue Lransferida”
" a'un puevo tubo ¥ extaida 2 veees éon gual volumen
de drer etitico taturado en tampdn TE(10mM Tris- $CI-
pH 7.5-1mM EDTA). El &tet fue eliminado oomp'ez i

de isopropanol. En ha Fi Figura § ¢¢ snuestea claramente . -

12 ¢antidad de ARN presente en 305 m:r-:prepa:ad o
(eainiles b-K) comparados ¢on plésmido purificado en
- gradiente d¢ cloruro de cesio u*ado como comm! (ca:

eriles a, ' m).

- Conelfinde ehmma:cl ARH los pfepaudos fwon
incutados <on ribonuckeasa A comn o decribit en
mateciales y métodos: Bajo estas condiciones ¢ ARN
fue eliminado en gran parte pe1o 6o fdalments (esul-
takes 60 mistradon), La precipitacion con ivoptops-
0ol, ademss de 13 digestibn con ritonucleass A, gt
aitieron eliminar ef ARN eficientemante como ss vb-
s¢rva ¢n a Fi ,gura 2, : :
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Fig. 2 Anifisis  electroforélicd de fos - -
mismos  prepatados de la figura V-
precipitados coh isoptopanal ¥ tratadas ton
eibbhucieass A Carrites 3-¢, g-k: diferentss
preparados tralados comd se descaibid.
Caniit I: plismido pUL1B purificadd por

- grad‘enie de cloful'd de cesto. :

avose

Hg 'l CC- parwbﬁdo pl&sm?déﬁ»unﬁcado
ot gred este da cloruro’ da eésid €on |
wepsrados [ tratados &6t riboRucIdasa A
Ly preciptudo! o gfanol. Lo’ e?ectro(orésls
©fug  redlizada . oMo 88 - dedinibid 'y
materiates ¥ métddos. Carn!es a'h nii
'pasrido pUCHS purificado p‘}fgudfanta de
clofufo de ceslo) Cairitey bx: diferentes |
Prédatagos so tratados £bh nbénucleasa A :
Avpn‘ec:p-‘ud-ostbﬂelana. LA

el ke

Los preparados ya libres de ARN fueton anatizados
pot electiofotesis en geles de agarosa, anles y despuds.
de digestidn. Los preparados sin di igecit muéstran los

difefentes grados Je ¢ncolfamicnto que péesentan las

moléculas de ADN cm:ulares (Pugura 3A}

Los prcpa:ados d1gendos con Ja ¢énzima EcoRl m-:as-
traton gué el tamaio de fos fragmentas ¢lonados de

AD‘\I del parémo ¥ analtzados en este lrabajo 6sclta .

entié 0,3 Kb y 10 Kb. Ademds mostraron claramente
que éstos estén libes de contaniinacion got ADN ba¢-

teriand y por ARN. La efiminacién total de] ARN ¢s
muy importante ya que la presencia de &ste enmarca- -

rarfa ficiimente fragmentds de bajo pesop molecutar
¢omo es ¢l ¢aso de 4 de los fragmentos anahtadés;
(hgura 38, carriles d, e f, 8 : :
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. ”‘33 35 dferentes P‘f’i‘if!d&i's‘e&ar"n&os pot electrolores’s et gel da 2ierons.

abed e" fé' b ik lan Q.'p'.ni r st ¥ UKy

A Preparados sin «f@enr G
 # ABN de Tambda diqend-o éoﬂ Hmd lll L
b plssmids putta '
el fnbcts de p’ésm-dcs tNombﬁMdos
d-1: diferentes piepasados sin digeris, .

Cabcd e Tghign Tea Spqraty v i‘fex

: i-“‘-,'", R LAt
- . - P L

423,10 kb
4. 6,6 k% -
kb
R
42,0 kb
0.3 kb

.8 Lammmp‘epwm;tewmmAdssmadww%cmhmﬂwﬁ

a: piismido pUCH3

b mescls da pllsmidos recombinades

¢ difetentes prefaradat digaridis '

A: AOH d2 fambda difeddo ¢oh Hind ) .

tos pews :m'ocu‘arel 50 tlpuiad"al & wisgbases (Fb)
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mscus:ow _

La prepa:aéaén efpida y el anélisis dc plésmldos a
~partit de pequeitos cultivos, es ¢sencial ¢n ¢studios
- de biotogla mofecular y de cesistencia de bacterias a

Jiterentes antibldticos, Varics niétodos para fa prepa-
cacién edpida de pldsmidos, que pmmleﬁ et analisis
‘de muchas muestias én poco tiempd a partis de poqae-
fios cultivos, han side desceitos (7-9, 17, 18), sicado

o el métédo de 1a lisis alealing uno de log més usados
pOt $u sencsllez y buén feﬂdlmlentb (l}

" Las preparaﬁoms obtenidas mostraton un alto’ grado

©de puteda, ya que $e elimin eficlentements el ARN -
- y'el ADN bacteriano, contd fus verificadd pot electes:
 fotesis (Figura 2). Laetiminacisnde ARN esesencial, -
C o yaquela presen-:na de éste hibiera imposibititado la
visuatizacién de fragmen!os de bajﬁ Peso’ moleéutar "

e (Fgura 3B, Camlesd e, I' g)

¥ ‘La eantidad de plﬁsmfdo producido & pamr de ‘2'.5 '
m dé ¢ultivo fue de 3 2 5 ug, cantidad que permite . - !
4. Bames WM Plamid Gemuoo md smng in smg!e colony P

llevar a ¢abo de 10 a 15 electroforesis en agarosa En

o) ¢aso de producic plasimido pUCIS, ¢l rendimicato

¢4 ceccade cin¢d veces mayor, cuandé se usa el medio

TB que cuando se vsa ¢l medio LB c0rnentemente_ I
utilizado; este cesuitado ha sida decientemente fnfor- -
mado (13) y ha sido’ Vcnﬁcadé pot HOSOLFOS tanto en” -

pequends éomo en grandes pfepafaﬂénes de d1ch0- ; __f‘s’.ﬂ"‘re:ford.i GOse!eyP Nosclsae.emngpr«edum for céeam-

plésnhd(‘)

El método de msmprepataadn por fisis alcalma nbs ’
peamitié hacer un andtisis de 25 mudstras énunsolo .

a modlrcanOn 01‘ alkajme lysis method {1). Thls mel- '

“hod yields a qQuantity of plasmid DNA that is suficient |
fof subsequent analysis by tesmchéaﬂ d;geshén and j _
' aga_rose c!etlnbphbrés:s o
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| CONSTRUCCION DE UN BANCO DE CLONOS DE cDNA A PARTIR: ;
| DE mRNA DE P falc:parum

| MAR!AORFAOE ROJAS' mses WASSERMAN' w .'

se élslé mﬂNA poh Ada parésﬂos de P. fa!mpafum tcepa COTOmbiana
. FC8-2) ¢on Und edad entie 34-36 hoids. Esta fraction de mANA fue
. traducida In-vitro Otitizando un lisado da reticuldeitos de ¢ondjo ‘
~ supleraentado én algunods ¢asos ¢on tRNA del pardsite 6 IRNA de -
“levadura. Los produttos de la traducclén in-vitro apareten en un (ango -
‘entes 20 y 200 kd mostrandé una gran similitud ¢on 1as protélnas; ‘
sintetuzadas Ia-vitro én ¢ult|v0$ altamente s:néfomzados del parémto. R

A pamr de mHNA pOh A caratterizado eh ésta f0rma sé ¢0nslruy6 uha‘ :
genoteca do ¢cONA en of fagd \ guid. La eficiencia dé clcmacibn fusde -
4.4 % 168 re(:Omhmantes por miaogramo do cDNA .

g _iNTRODUCC[ON

Una n’lé}t)r ct’)mprenslén de ta bnologta mo!ecutar

de los pardsitos de malaria abie fuevas perspecuvas_

para ¢l control de fa enfennedad

AI igual que oUos autotes nosouos c0ns1dera.mos
que la tecnologia de DNA cecombinante puede ser
una buena via para entender Ja ergamzauén genéuca.

¢l proceso molecular qué maneja ¢} ¢recimientd y de-

satcotlo del parésito y 10s productos de 1a expeesion
de genes que puedan tenec :mporlancla clrmca , 2,
3. .

Son varios 10s trabajos que se han }ebOrtado' sobre
aislamientd y caracterizacién tanto del DNA como del
RNA del plasmodium (1, 2, 3, 4, 5) as ¢omo sobre

la clonacibn y expresidn de genes cuyos productos

algunas veces han sido utilizados ¢n estudios de inmu-

njzacion de ratones o monos (6, 7) o que en general .
han ¢ontnibuido al conocimiento moletular de los pa-

t4sitos de malaria (8, 9 10)

* Grupd de Bioquimica « Instituto Nacional de Satud.
M ’Plpfesof &2 Bioguimics - Unversidad Nacional.

- Como parte de nuesm)s estudxos sobne fa bnotégfa' .
adlecolat del parésm 56 2stableclé ta data de slolesis -

de DNA, RNA y ptotefnas ducante el desarcollo ase- ~
Xual del P, falcipaniin {11). Ahora én ¢ste trabajo s&
~ deseribe fa construccién de un badeo de londs de
~ ¢DNA a padit de mRNA d¢ parssitos ¢on vna edad -
‘aptoximada de 34 horas (u‘oromftos madurds), Esta

genoteca se éstd carac(enz&ndo y s¢rd utilizada para

estudios de expresidn genflica a'través del ciclo y

para Ia mvemgamétx de genes que codnﬁquen ?ara‘

protefnas de'intecés. -

| :MATERIALES Y Ma'ronos

_ Cuuwo -,r Snncmmzactén del 2, fa!clparum '

Pardsitos de 1a cepa ColOmbnana FCBA ¢o cu!uva '
ron en ¢élulas rojas humanas tal ¢omo se deseribi6
(11). Elcultivo se sintronizd con 5% Sofblml dejanda
una pobdlacién de anillog del 3%, 104 cuates después
de 22 horas de cultivd fuefon en $U iotahdad trofozol
t05 maduros.

- -—414‘0"‘—.
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Las cé}u!as ro;ss cmpasadas 3¢ 300 m} ge ulu\\)
s¢ tratardn 1:1 600 0.15% de sspanina ¢n RPMI, piv
1% mirutos 3 temperatura ambiente y apmn’m aasio-
nal; las ¢élulas s¢ lavaron 3 veies con RPMI a 1000
rpm y ¢l p-tuel se congc!é a- 7tZrC o

_ Sintesis de prmernas dmanta el desanouo
_Intraemrocmco de! P fa!ciparum '

Se uiitizaron culu\os supemnmf-nms {11), con .

‘parasitemias eatre 3 y 6% de anills. El cultivo ¢

- incybd por 30 minutos en medio RPMI-1600 libte de
metidnina o suplementado con buffet HEPES -

- '_.ZSmM, NaHCOj3 32mM y 825Cide 35 S- melioning
C ponnldemdao(lNSCmunol-NEN} :

Lt:-s pauésltos se hbemon de I célula 1ja pot tra-

o _ta:mcnto ¢on 0.45% de sapomna y una mezcha de
inhibidores de proteasas, consisteate en PMSF 1 O0mM |

‘ (Pbényl ‘methyl sulfonyl fludnide), TPCK 0.1mM @L-l

Tosylamide-2  phenyl-methy 1-chlocomethyl-ketone)
TLCK 0.1mM (Na-P-Tosyl-Lysine Cloromety! Keto:

ne), 4¢ido B- armno caproico 2mM, EDTA SmM,
(4¢ido emyknemanuno tetracetica) y EGTA SoM

(4¢ido ethy!engbcol bls (B amino ete;) N. \? NN te-

_ lracéuéo)

fas célu]as s mtuba:on a 3?‘0 p-.’\r 20 msnums )‘\

54 sedimentaron a’ 15.000 i por 135 minutes. Los

. pardsitds tibres dé ta ¢élula hudsped, se lavaron con’
. el misno inedio, se eésuspendieron ¢n 10041 4¢ HBS, -
L ysedéterrmnéia radloacu‘ndad porcemcllco!fqmdo

' Para ¢l andlisis electroforétics de las protefnas, s¢

© mareason 0.5ml ¢ cultive supersincdnico a fas 12,
© 24 y 40 horas de edad del pasksito; 1a marcacién s
hizo pot pedodos de una hora en las condiciones an--

B tesiorments destritas. Las questras, s¢ trataron e la
iisina forma Y 163 parfsitds hibtradas del eritrixito,
s¢ tesuspendiensn e 20l de medio RPMI:1640 con

 inhibidotes de pro!éasas y s¢ congelafona. <20°C hasta

st profes‘muemo Postertotmente, s& descongelason,
 s& resuspeadierdn ¢n 234 de buffer muestra -5DS
(0.073M Tris-H504. o1 8.3,2% de B-meréapto-ela-
oty y s& incubaron, pot 30 ininutds a 45°C y por 10
inblds & 92°C. Sobre Sp de estas moestras se hizo
uha nueva deteiminacidndela fadicactividad inceipo-

. rada, Las muestras, %somel:cron aelesteoforesis en -y s¢

- geles discontinuos en Capa fina dc 8DS - pohacnla
o mMadlS% -

. C-m_\"mh_ﬁts de peso malevular s¢ usanon! mbost
na, POML 205.000; B-gatactoshdasa, POM. 116.000;
fosfocitass B, P.M 97.300; albdrning sérica Boving,
P.M. 66.000;'ovalbiminy, P.M. 45,000, y anhidrats
cubsatea, PN 29.000. Las pEids detectados awe-
diant¢ 1a autorradiografis, s& keyeroa ¢a undensitdane -

© 1o (Unicam SP 1700 Ultrsviotel Spitrophotonelér
TN Scannmg Densxlomctct A».\‘ess-.\q) '

Alstamlento de RNA !0131 y selocddn del poh'.
A- mRNA :

El p-:tlct & pa.r!m(os hberados oon s.s;-.\mna & mté :
con 3 volimeaes de solucidn de Hisis tompaesta de

- 100mM NaAc pH = 50 10mM EDTA, 1% SDS.

100 pgmt de hepanna y 0.1M 2. memptoelmol A

- 42C. $¢ hicieran 3 extradeiones con feaal-cloroformo,

agitando 14 mezcta de extraceidh po 3 mmutés s 60“0
a.ntcs d¢ cenmfugar (200013. 5 mm)

l;os é&id\\i nu«lélc(\s 3 pm‘tpxlamn o0 1 5\' dc
100% Etanol sin phstedor incremento de i fueeza
idnica pot 2 horat 4 <70°C y $& FECUpLrann PO cen-
mfugamﬁn 2 20.000x ¢, 30 iioutes a0°C, El precipl-
tado se disolvid ¢n 1 m) de. 1OomM de hepes pll =

1.8, ¢ mexctd o Ain \olumcn i;,Lat Je 4\1 L |CI y;

se dejé 14 horas a 4°C

K RN,\ total se m:up\:é por ccnlnl‘ugacién a

- 20.000xg, 30 min. a 0°C, s¢ disolvid en | ml de 2% -
- de acetalo de potasio, s¢ précipitd coa etanol ¥ s8
~ cuantified espectrofométicanienle 4 260am. A pantir -
"del RNA total se setecciond ¢} poli A-mRNA utilis

2ando oligd dT-celulosa (lipo 777 Phariacia). La pre-
paracidn d¢ 13 oligs d¥-celulosa y 1a fetoleccidn del
poti A se hizo segin los protdeolos usuales (12, 13}

peeo debido afas caractécisticas de taotigo dT-celulosa’

disponible, la nuestea s¢ absocvid sobre ¢l material y
luego se separd pot ceotrifugacitn a 1600xg pot $
minutos a tcmperarura ambiente. L3 coantifi¢acién se
hizo éspectrorommétncmntc o pot utu!aci{m con-
b:omum de ¢lidio (il}

Recupefacxbn de tRNA h

La fraccion soluble en LuCl $¢ preci pnd ¢on etanol
se pasé a avés de Sephadex G-100 (10mM Tris

pit = 7.8, ImM EDTA). El matedal tecuperado por

uhasegunda procipitactén etandtica se guard$a-20°C.

M=



" CONSTRUDCION DE UN mc-:-oe CLonds te mamm« wRNAGE £, frkinarym

) Traduccién In vito dol poll A + mRNA

) utd:zé uh ssslema compuesto en un 50% POf

* tisado de teticulocias de conejo (150 Amedsham) ¥

“un Coctel de traduccién que contenfa eteatina fosfato
8mM, - éiatina kinasa 0. img{ml ATP ImM, DTT
2mM, espermidina 0.5mM y una raezcla de amined.

~ ¢idos 30puM. Se estandarizarén fas ¢onéeatraciones
~ éptimas de Mgt ¥+, Ky mRNA e el sistéma viti-

zando (RNA de !evadura (0.05 » 0.2pg/pl) comd 8-

timutador de 14 slalesis de tas protefnas del pacdsito
3{41 nCi de una mezcla de aminoéadé; marcados ¢on

C (AS. 113-523mCimmo}). En tas ¢ondiciones
éptimas estandarizadas peco en presem:la de 98pCi
de 355 Meuémna ([000C|Inunol) se efectud el ensayo
de traducgidn {n-vitio ¢on 8pg de RNA total, 1pg de

goli A-mRNA, 10j1g de poli A” suplemenlado énal-

gunos ¢asds con 0.2/t de IRNA de levaduea o del

pardsito, Coma conteol se Usd el lisadd de ceticulocitos

supfemenladO cén 0. ngfpl de tRNA de Ievadwas

*teculat de BRL (cango 14 a 200 Kd). Se hizo una

l‘luétografl adel gel (Amplify - Amersham) y seexXpuso.

¢ontra Hyperfilm - Bmax (Amersham) pot 48 héras.
La pel fcula 8¢ revelé con Dl?por s mmutbs a 20’0

| anle_sls de cDNA_

Bisicariente se utilizd el nitodd de Gubler y Hoff:
man (14) ¢on las siguientes mOduﬁt‘aciones 10ug de
poli A-mRNA aislados d¢ pardsitos ¢on 34 horas de

edad s incubaron a 42°C por 40 minutos ¢oa 30mM
KC, 10mM MgCly, leM DDT, 50 mM tns pH =
8.3, 2mAS ANTP, 100ug/m} d¢ otigo 4T 12 - 18, 10
wCi SSdATP (1000CYmmol) y 20 U de transcrip-
tasa reversa (AMY, FPLC pure de Amersham) por
ug de mRNA en un volumen de 40l. La reaceién

se pard pot adicién de 25mM de EDTA, el producto

~ fue extraido con fenol: clofoformo y precipnado con
etanol en preseacia de 2M de acetato dé amonio. La

cuantificacién de ta sfnlesié de la primera ¢adena se

h-m niiditado ta fadloacuwdad mso!uble en TCA.

El produc{o total de la reacciéﬂ an!e;it)t (88593) e

ptocess en 100 I d¢ 20mM tris. HCE pH = 7.5,

5mM Mgclz. 10mM (NH4) SO 4 lOOnﬂi KCl L
0.1SmM B-NAD, 50pg/ml BSA, 40pM dNTP, §, Su:
ml B. ¢oli ®Nase R, 230wm! DNA pohmera.sa Iy

10w/m] E. ¢oti DNAlngasa $e hicieton dos incubacio-.

nes sudesivas poe 60 minutos a 12°C y por 60 thinutos
2 22°C, La extradeidn, precipitacién y cuantificacién -
de 1a segunda cadena se hizd en la foma descnta para

la pnmera sl’nttsns L

COnsltuwén dé !a Géhblééa

Inic:a]‘mente l}lg de DNA ébntrbl y 885ng de cDNA g
de P. fa!c.-pamm man:‘ados radmacuvamente ¢on 353.
#dATP, s mélilatoh para pmteget los sitiés BEORI.

. tuegd € adicionaton acopladotes ECoRI; <oble 1o
- cuales mediante yna digestion ¢on la enzima s¢ géng-

racon extiémas cohesivos; El exeeso de acopladores
se separtf uul:zando una columna dé biogel A 50m

$6 estogueron aQuellas Que eluyewn ot ¢f niss alto

- donted, teniéndo e cunta de no fecoges las fraocioms
_ bos produdbs de la traduéclén se anahzarén pbr. :
‘electroforesis ¢n geles de SDS-poliaciitamida (10%.
T, 2.7% C) utilizando ¢l VO!umen total d& muestia’y
~ und mézcla prelefida de inarcadores de alto peso mo-

male,s para ewtar Ia comamjnacaén ¢6ﬂ lés adaptado- _

Las fracmnes es-bégldas ‘e pw:lpltarén c«'m eumé! .
¢n presenc:a de 0.3M de acetato de $6di0. El DNA
feéuperado $& susp-:ndxd enbuffer STE (100mM NaCl,

10mM tris pH = 7.3, 1mM EDTA). Los fragmentos -
dé cDNA unidas a acOpladOres BCORI $2 clonardn en -

el veetor Agt10siguiendd los protocotos recomendados
pot los fabricantes del sistema (15). 50,100 ¥ 15008

de cDNA sé ligasdn con g dé bfazés de Aguo en .
10ju] de buffer de ligacidn y 2.5u de T4 DNA tigasa
a 15°C por 14 hords. La mezela total de ligacidn fue
empaquetada in-vitro utitizando los extractos de brazos
y ¢abezas del vectoe ¥ fa seléction de ¢lonos decom-:

" binantes sé hizo ea B colt (cepas | NM 514 y L§h.

1 DNA control fue un DNA proveniente de Mi3dmps
digerido con Hae I compuesto de fragmentos con
¢xLemos fomos €n U rango de tamaho entre 69 ¥

2521 pb. Lamescla de cmpaQUet.amiento ¢on el mejor . '

tituto ¢& sembed totalmente en alfcudtas de 50utsobre
B. coli NM S14 (aptox. 10 placasicaja de 150mm
de dnéme!ro) Todas las placas fugeon recogidas pot
tratamientd ¢on buffes SM (0. 14M NaCl, 10mM Mg .

804 1,0, Smm Tris pH = 1.3, 0.01% gelatina) -
© pot 16 horas 2 4°C. Este extracto sé tratd con $% de.

clofoforme, € contrifugd a 6000xg, S minutos 24°C
yse guardd en presenc:adeo 1% dcclarofonnoa 4’C
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RESULTABOS

Polipéptidos s!nteuzados pos los pafése!Os '
en sus dafe;entas estadios '

La Figum L muestra Jas aulorradnografias y: densn- -
togramas de un gel enel que s¢ separaran tos palipép-

lidos sintetizados POt anitlos de 12 hivas, Wofozoftos

) e horas y esqmzonles d¢ 40 horas. Se detectason
. on
- alrededor de 20 bandas eq amllos y teeca de 35 e

uofowﬁm ¥ esqurzontes '

No s detectd nmgﬁn pépudo smleuzado mluswa :

' mentc o anillos; sin ¢mbaigo, hay algusios que ain-

- que $e encuentran ea todo o parte del ciclo, pafecen
(- ser prefeceacialmente sintetizados ducante dicho esta-
“ - did. Los més notables tienen pesos molecula:es atie-

 dedor de 75,000, 65.000, 54000;;43000

En uofozollos ¥ esquizontes a pesar de existis mi- .
 chas bandas comues se ven polipsptides que e sin-

mezan en rOrma excluma ¢n unY dc tos estad-

g [bs mhpiphd:)s més nolab‘les snntehzados pot lrofo-
Z0ftos y 10 por esquizdntes, forman un patidn com-

plejo con mis de § bandas focalizadas ea vria ;egu’m

de ba)o pes-:- mo!ecula: entre 20 000 y 34.000.
bos pohpfpudos smteuzados pét csqu:mnles exclu-

sivamente tienen pesos moleculares de 105.000, -

- 42.000, 4!000)'39000

. En 2 reg:dh de altos pesos mo!efu!ares pam-:c ocu-
rif sfntesis prefencial en el estadio de esquizontes de
-bandas  corcespondientes a - 205.000,

del mismo rango éxiste sintesis dé polipdpridas con
pesos moltecutares similares ed los estadios de trofo-

“zoftos y anilles. Pohpépudos ¢on pesos molétulares

' superiores a 205.000 parecen sistetizarse d¢ tandra
: bastanle uniforme duranle todo el ciclo.

Aislamiento de RNA mtal Vi seleccién del
poll A- mRNA ‘ ‘

. Se pamd de 300 ml decutmo deFCB .« 2 incubados

poc 3 horas después de 1a sinctonizacién ¢on SO[bIlO‘é
10 cual petmitié trabajar ¢on una pobla: inde4.8x10
pardsitds comd trofozoftos madutos. Mediante este
protocelo ‘se logrd obtenet 1mg de RNA total. La
relacnén AQGWAQSOpm estapeeparacion fue de 23.

180.000,
- 150.000, 135.000, 125.000 y 118.000, aunquedeutro‘

| MO8 ROVAS, ML WASSERVAY
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Fig. b pe trades a'ectmforé:w:os da plote'nas sintetizadas duunta S

© el ghchd €nlaciies ssaxial del Plasmodivm falciparum. La figufa
CUmuestrd la auidinadiogralia preducids ped un gel $.05.

pahwdamidl &4 €l que se Revd 3 ¢abo 1a efectrofotesis de
proteinas del pardsio marc2dss coh I95-metitning alas 42, 24y |

'8) botas de desartollo, Pata facitar el andlisis da (ag bandis
'gblenides 18 Bizo Ui dehsiiogiaina sobre tay au!omdmgm.as '
cEnls parta super.or s410d) car\los PM detas pa(rores utilizadgs.

A panudei RNA tolal y y ut:hzando oln godT celulosa
¢ setecc:é-na:on 32yg de poli A. mRNA to cual repre-
senta ua eadimientd del 1% si se nene en crenla
Qm'. 5% del RNA to!al es mensajero '

- Reéuperaclén de tBNA

La fracci6n soluble en cloruro de litio (mezclaDNA
y (RNA) despiés de Ja preci ipitacion ¢on etanol mostéd i
un espectso con absoreidn a 2600m caracterfstico de
4cidos nuclelcos. El paso pot sephadex G-100 preten -

di6 sepafar las dos molcutas, sin embargo, en las’
fracciones 2, 4, 5 y 6. de la columna se observd absor-
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: ¢ibn a Qét)nm 1a emgencra de a fraccidn qué cons
" tenfa el IRNA del parfsito se hizo ¢oo base ¢n 10s
resultados de la ceomatogealia de IRNA d¢ fevadura
¢n tas mismas condiclones; la feaccibn esfognda fu¢
tandmerodosentacualse detecta.ron ?s pgde ma:enal
prec:p:table ¢on etandl.

T:aducubn :nmlro del poh A mRNA

€0 165 etpenmenlc-s prevaos se Fjaron {‘omo con-
centracmnes Sptimas ImM de Mgt y 100mM de

K t. Con estas condiciones s¢ ensayaion difetentes
cantidades de mRNA (0.5, 1.0, 1.5 ¥ 2.0 i) encon-

trindose ta mayor incorpdracisn ¢on 1.0pg. Cod la

© ¢oncentracisn mis alla ensayada s¢ presedtd un des-
" geaso del 30% en la mcorpo;acwn COn fespecto al
pumo mirumo

Lamduéctdndel RNAtblal fue slmularen pmeﬁcui

0 ausencia de tRNA ex63¢nd (carriles 1, 2y 3, figuta

2). La comparacién con el caril 3 ¢s dlffeal enla’

autorcadiogeaffa potque se Sembed fends cantidad d¢

mwestra perd la incorpdrac één én las tres muestras fue
¢a 1odas del otden de 100 ¢pm. El polt A~ mosird

- principalmente ¢omo” prodycto. de traduecion upa
banda ¢etcana 4 108 13 Kd. Tanto el RNA total éomo

el poli A-mRNA tradujeron protelnas de alto peso
moleculac eatre 97y 200 Kd. Se préseatd traduecidn .
tambida en regiones éntie 25 y 27 Kdyette 1425
Kd. En todes los experimentds el control presenté una
incorporacién ¢ntre ¢l 63 y 75% de la iacorporacién

eh fas Tavéstras y én la autorradiogeatia s¢ ven vasias
- bandas en reglones de bajo med:ano y auo péso rﬁ6~'. o
_ Iéculaf. s . -

fig. 2 P;oducm dala uaduc»::én m vmo de mRNA de Pfasmodmm rarcwamm S

t. RNAtHta . Coa ... 5. mANA-poii AdeP fa!opamm& tRNAdaP Iafdpa!um SR
X RNMM&\H&NAdeieaaduu : -6 RMApPON AL} - R

3 RNA!o!alnRHAdePhchpsrum 7 L-sadodcretacu!oc.m-suﬁHMevaduu

4 HNA!oIaHLRNAdePkkaafum Tiempade e:ﬁoswéﬁ&ébotas o

='-—:‘id4—-
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slntes!s de cDNA

Pa:a la sintesss dc la prinvra cadena (ss cD\TA) s .
parti6 d¢ 10pg de poli A mRNA; seobtuneronﬁ‘nng.

" 1o cual significa ua tend:rmfnto dei % ¢on respeclo
“al matena] imcsal . .

. A pamr de este matenal s¢ smtetaza.ron 885ng de‘ :
¢DNA de doble ¢cadena, es decir el readimieato fue -

cidn entée 165 cxl:emos del ¢DNA a los bfams det
- vector fue & Sog de ¢DNA pot Lpg de brazos con
12 ¢ual s¢ eacontrd una eficiencia de cIénacuén d«:
4, 41!05 rec-ambman!es!p.g de cDNA.

‘Los datos parz tos CORLroles yig dufctentcs rctac uo-' :
n¢s usadas ap:uecen en a fabla 2. : :

m ' num mnmn '] lum

. _ e : ‘
Ede:t 66% con respccto 3 Ia cantidad loénca espe{ada a SEPARAC:ON m cOMA OEL EXCESO OF AGOFIADORES 2
r COnslru(;cién de & Genoteca W e Ou Reeor
: - : L} M L
El cD\!A paramamenle ¢conun D\lAanrol fueron ' - 1 ﬁ ' -
prephrados para unirtos 2 108 brazos del vectot me- conmn :_ ; - .
dnanteatopiadotés EcoRY. Para evitar unién ded vecior o ! e
co el acoplador inismo, sesepard ¢lexcesd mediante 5 3o
filtracién n biogel ASOm. Para el cDNA del parksito - ot
.5 !ogré fecuperar ¢l 91% del malenal aphcado ala Th xS
- ¢oluntna(feacciones 3,4 y 5) micatras qué para el H an
DNA ¢ontiol 4610 hubd uma recuperacidn del 29% e S on -
_ (fraccnbnés 3, 4). Los fesuliados § muestran ¢a la s o T
tablal, UuhmdodlferenleséanudadesdecD\IAcOn_ 1 oot
: .extremscoheswasyuna cantidad ¢onstante de brazos | - M b
~del \éctér, se encéntré qua Ia felachn 6pt|mz de Inga - :
| B F TABIA 2 -
ClOHACiON b€ cDRA 05 A fabparum eN: Kgr 10, .
: Do : : - : o S LTILLA fnfieatn il
ST Csate wratsa s Jatpp anes fustisasie . fustiensr s’ TCET
R R R Y | BT L YIETT TR RUYZY QUMY
Cdek — T TT Y N EITLI ST = — L
'.',1."1“6‘ S Lo . o
TGN o esen! 30 " — — —
ST s e - o s BNy Sy
Ninnean - [ s [eexn® §raead " cant fus l.u_'_ 1118
\Ii'-'.-.'. ="  R P : ' 4 R g
’ lul!ﬂ.:lll I ..'-'.'i : l_.trlllil_ um" - - |t IR ERAL
\llvl— “_“ll:..i- ' . . g O | RN |
“.m:,,“ L ot g'; 'l.lll'li' l'uu' "o 11 m_' . t_.!__l-lq 1] ‘ll.l_
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DISCUS[O\I

EI pnncupa! objelno de ¢ste uabajo fue oblenef un

- mRNA tomis intadtoy purd posmlc para s¢ uhhzado

en estudios d¢ tradueein in-vito y en sfntesis de

¢DNA para propdsﬂbs de clonacibn. Para preservar

~ . la calidad det m}{NA 13 tuueton en ‘Cuenta varias
cosas: : : .

) La separacibn de tﬂu‘}as blancas dc! culh\'o de}

- pardsito médiante el tavado de la sangre con ficoll-

- paque, disrmnu)endo fa Conlammacwh ¢on DNA_'

humano ¢ las prepamc:ones postenof:‘s '
b)

+ ¢ibn s¢ han obtenido mensajeros intactds a juzgar

L por ed tamadio de los ptoductos de ta tiaduceiba -

n-vites (2, 3). Por oleo Jado ademés d¢ der un

' métado qué dabuena reprbduc:bnhdad al aplicarlo.

al P, l‘a!aparum petmite remdvei 1a smayorla del
DNA gracias a ]a alta tempera(ura de utﬂltaélén
'del fenol (3) ' R

~ . misnid de extraceién uuhzando hepanna, 2-met-
captbela.nol y EDTA. -

@) La mhxbmén de. RNAasas proveniemes tanto del

. en cueata las ¢onsideraciones’ amenétes ¢ oblu-

vieton 0.2pg RNAIpa.résnté Watlach obtiene .

" 0.1pg/pastsito (2) y Zolg 0.04pg/pardsito (3),
olos autores b teportan ¢stos dalds. esta discre-
pancia puede enceffar varias ¢ausas una dé ellag
fa sincronfa y edad de 1os pardsitos y otra la lim-
pieza del cultivo en lo que a células blancas se
cefiete. ' .

Los datos” obteaidos en nuééiro ‘!ab&afbno eéstén’
afectados pot la contaminacién con ¢élulas blancas ya

que de 10.000 clonos hibridizados con DNA €otal del
parssito y con DNA humano, €1 50% de los que dieton

sehal positiva conesponden aDNA humafaé (dams 1o

' mOSUadOS)

‘Estd indica que el p{'dcedihﬁealdde s-'gparééién de
¢étulas blancas con Ficoll-Paque nod es muy efectivo,
peto los clonos ¢ontaminantes (RNA de feucocitos)

de RNA dleI’lmLI}C nét-)na.mem

Bl prOtOcolo da exuacadn Se esc0316 el métod() :
© del fenol caliente puesto que nicdianté su aplica-

La inhibicién. de RNAasas durante cl proceso
'_ pietaniente degradado. Los autores sugieten que la

$¢ pueden dmutar iy récnlmentc en una bdsqu-eda.

preliminar at hibridizat la genotetacontra DNA huma-
06, Por otrd lado este frabajo fue hecho utilizando una

poblacnén d¢ pardsitds muy sin¢ebaices y ean estado |

de desariollo (34h) €n que hay mixima’ stntesis de

y esquizontes y Zolg habta de predmunio de eofozol-
(05. Vale lapena ceoordar que enes uazbmes fa sfntesls
I l) i

La relaudn A?GOIA?SO !'u¢ d¢ 2 3 o CUal puede_ .
ser un indicativo de unbuen gradd de pursza encuantd

a contaminacién ¢on DNA’ s¢ tefiere. No s¢ hici¢ton

CRNAQ 1). Wallach, utiliz§ una mezclade tréfozoftos '

olfas comprobacaones puestd qise ed 1a seleccion del -

mensajetd ¢on Oligo-dT celulosase esperaquea pesar

de que el DNA del p:a:ésuo ¢s tmuy ricd en AT (31%)

no séa seleecionado pof ser un DNA de doble cadena, .
A pesar de ¢stas c()nndéfamones han éncontiado que .
Ta hideglisis con NaOH de poli A-mRNA selescionado -
en &sta forma deja un fesidud nd hidrollzable ademés
6¢ ha mostrada la contaminacién de poll A-RNA ¢on
‘secuencias de DNA, hnbndnzado 2on SH-poli U antes
y deSpués de la hldrélms con NaOll, cnéénuéndose ‘
‘que un 15% del matenal ¢s resqs!enlc al alkali en

condiciones en’ qué un control de Poli A purd es com-

éxtraccién fendlica des‘rubte en ¢l DNA cegiones de
simple ¢adena ricas en AT que pasan a la fase aéuosa

: y pueden se; captadas por poll d’l‘ celulésa {3)
- material comd de las soluciones, 1og ¢oales fueron
* tratzdos ¢on DPC(dlelqlplraca.rbona{o} Teniendo -

En nueslto caso !a sepajacldn del RNA y ei D‘IA

se hizo¢dn fenol calicnte con ef dual $6 cemueve fa
maydria def DNA y después se hizd una precipitacion |
' selectiva ¢on LiCl, ¢on el fin de eliminar a0 s6lo et

DNA restanté sino RNAas pequenos como el tRNA
Ea 10s expénimentos de traduccidn in-vitéo no se ob-

tuvieron difefencias al adicionar tRNA exégeno, blea

del enismo pardsito o de fevadura (fig. 2 carriles 2,3 . -
'y 4). Laliteratura inforima sobre 12 fecesidad de suple- .
- mentaf el sistema para estimulat la traduceion del -
mRNA del parfsity, aduciendo que el IRNA disponible
en ¢} lisads de ceticulocitas no cuniple ¢on los reque-
fimientos del mRNA plasmodial pot estac adaptadc; ‘
 peeliminarments a la slntesis de globina (3, 16). En .
nuesiro ¢aso e} IRNA :etuperado de 1 fradel6n preci-

- pitable en cloruto de litio estaba mezclado con DNA
- del pasdsitd ya que al pasa:lo pot Sephadex G-100
sale muy rdpidamente (fraceién'2) én otras palabras -

nd se separa del DNA contaminante, Inlcialmente se
creyb que ésto nd presentarfa interferencias en elex-
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perimento de uaduc-c:dn pero ahota es pos:blc pensar'
que la puteza del IRNA s importante y que quizds -

€5 pecesario, separarlo mejot mediante otro tipo d
Sephad-ex (G-200 pot ¢)emplo) 1po )

En ¢uanto a los IRN’A heterélogos uhlrzados (3]

" meacionan los povenientes de oleas espacies de Pla-

modium 6 de germen de trigo 6 de higado d¢ ternéra

. peto'nod sbbie IRNA de levadura. El que s¢ utitizé eca

purd, sin embargo, no mejord la tradudcibn, quizds

o POr 06 ajustarse a las exigenias del mensa;eco del
parésﬂo e

- Dé todas manetas tc-mo lo muesua Ia ﬁgura i caml
6, fue posible visualizar productos de traducéion de
bajo, medio y alto peso molecular; quizds ¢l hecho
més importante ¢s qué mudstian una gran similitud

€60 fas protcfnas sintetizadas in- vivo en cultivos alta- -
_mente sinéronizadds del par{m!o La ¢omparacién d¢

las figuras by 2 muestea que tanto'ea lasiatesis in-vivo
¢ pardsitos sincronizados ¢on 24 horas de edad, como
entatraduceidoin-viteo hay bandas ¢omunes atrededot

de 20,30, 45, 65, 97, 100 y 205Kd. Se puede afirinar

que por ¢l hecho de eblenet piotefnas ea tado el 1ango
de peso moledular’ espetado fa catidad ded mensajecd

~alstado es buena. Quizds se puedan oblenct sefatés

mi4s intensas csumulando la sfnresns con tRNA purb
det pa:ésllo :

o En el Caml 7 s¢ muestra la lradufc:dn dela fracclén ;

cotrespondiente al poli A° y aparsce marcadamente
" una banda alcededor del 14Kd. Este hecho sugiere la

posibilidad de que e ¢l P. fakciparum haya sfntesis -

de polipéptidos dicigida por Poli A”. En P. yoelii se
habla éncontrado qué poli A" dirigfa la sintesis de
K protefnas ado ¢on pesos moleculaies superidres a 150

Kd, sin ¢mbasgo, como los autores mismos 1o anotan.

0o s¢ puede déscartar fa posibitidad de que estos
mRNA alslaJc-s como poh A tengan alglin pedazo
muy ¢oto de poli A en el extiemo 3' 0 que por algin
fendmeno pdco usual ta estruétura sécundasia de ese

 mensajero haya preveaido fa accesibilidad de las se-

cucnc:as poh A a Ia ohgo dT (IS)

En elcanil 8 s& miuestran tos productos de la tradué-
cién’ del Tisado misio suplementado con RNA de
~ levaduta. Como se puede apreciar a pesaf de haber”

escogido un lisado comercial, desprovisto de aminos-

: c:dbs endégmos la sintesis fue muy alta cordparada

conlade las muesuas (70% ¢n ¢l ¢onlrol y 30% ea
las mucslras) _ v

gy

Eslc fue el pnmlpat cnleno temdo en cuenta para

- juzgar la catidad det mRNA y una ver compfobada
s¢ pasé a sintetizar el cDNA para pcdedo ¢lonat, B

método de satesis s¢ escogls cvidadasimente pen-‘ _
$ando en obtenet copias complelas de la plantilla uti: -

‘tizada. El método de Gubler y Hoffiman ¢ombina ta -

stntesis ctdsicade la primeracadena (1) con Jastnlesis

acvedosa de la s.egunda cadéna mtréduclda pot Oka: o
“yama (7), vtitizando RNAsaHy DNA pohrnerasa l.

La ventaja de este método es qué suprimé e clivaje

“¢on aucleasa S1 del gancho que aparece en la sfalesis -

de ld primeed ¢adena el cual puede temover parte del
CAP. del mensajece, y ademds no utiliza ¢l sistema
tan elaborade del vectde iniciadod de ta slatesis pro-
puesto por Okayama pot oted Tado $f ha pemuudo ‘
obtener genotecas de cDNA preparadas con éste pio-

- tocoloconunaalia e{icienﬂa de tlbﬁacuéﬁ(l06clon05! '
g de cD\TA) 2

K lgos' €x pe_rime‘r‘ltd_s mésteagon rend in‘\ienlbs'ejn tasf (T
tesis de las dos cadenss deateo dé fo esperado tedrica-

“mi¢ate (7% para la primera y 66% para la segunda).”

Coind vector de clonacién de usé el fago Agtl0, Bisi-*

- camenté porque titne una alta eficiencia de empaque-
. tamleato in-vitio, 16 cual ¢s impdrtants cuandd Ja dis-
" ponibilidad del material a clonaf depende de fa dispo- -

nibilidad del pardsite. Ademis esté vector puede acep-
lafinsectos hastade 7.6 Kb, rango dé tarmafo acepubte ’
para lc-s ménsa}ems del par&lto S .'

" EL cD‘JA fue ﬂ.e(:esano prepafarlo para ser hgado
o los brazos EcoRlI de! vector escogido. En ¢ste pro--
cedimiento ¢l tinico hecho notoeio fue la baja recupe-
racién del DNA ¢ontrol €n la separacidn del exceso
de adap{adores E{ DNA contiol contenta fragmentos
muy pequedos (69, 98, 100, 102, 117, 158, 169,214,
236, 309, 311, 341, 849 pb) que al salir én las Gltimas -
(racciones podrfan seguit mezclados con tos acoplado-
res, por 10 anto s8l0 s¢ trabajé ¢on las priméras frac- -
ciones que se supone estaban separadas del cémtarm"
nanle, - : ‘

Después del empaquetamtento invitro s¢ pasé a
seleceionar 1os clonds remmb:nantes. El sistéma de
seleccion blalﬁgn‘a estd basado en ¢l heehd de que
elhgt10 contiene ua solo sitio BeoRlen el gen tépresor
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¢l dentro del ¢ual s¢ insedta el cD\XA la func:én del

gen el en ¢l eiclo de vida normal del fago s escoget
entcs la via lftica y ta lisogénica; ta célula bacterial

sobrevive la infeccion lisogénica y 40 produce parti-

culas de fago. Un fago parental favorete ta via lisogé-

 nica puestd que su gen ol estd activo y produce placas
wrbias ¢a uha cepa d¢ B, coli silvestre ¢omd 1a L81.

_ Sobte uita mutants de B, ¢oli ¢on bia alta frecuecia
“de lisogenia fal ¢omod la NMS14, el fago es forzado

a entrar ¢n Ja via hSOgémca y nd poduce lisis celutat

o partfculas de¢ fags. Cuando s¢ inserta un cDNA ¢n

el sitio EcoRI el gen ¢l s¢ inactiva, el fago teéombl-

" pante faverete lavia lideay se producen placas claras;

estd hace distinguir visualmente eon mucha claddad :

~enlie et fago rea)mbmante yel patental. Cuando la
¢epa lleva la mutacidn dé alta lisogenia (NMS14) y

és infectada por fago pasental es feplesado tan eficien-
. temiente que Ja formaciéa de placas s¢ suprime. $i en
| estacepa se siembrael fago recombinanté hay forma-.
© | ¢i6n de placas ¢a una forma adrmal y muy eficlente.

Es decir al sembrat la genotéca en este tipod de mutante
s¢ ehmman crcientemente l05 fagés parentales '

Paia aﬂahza: los tesultados dcl expenmento de clo L
fnacién s¢ hicieton varios contoles (fabla 2). Se sembid :

MgtI0-DNA ¢n la ¢epa 187 ¢on 1o cual s& persegufa
condder la eficientia de fa reatcion de empaqueta-
mientd in-vitrd, leénéamenté debe sét mayor de 2x108
© ufplpg (15). La selacidn d¢ este titulo ¢n L87 (huésped
- no selectivo) y NMS1H4 (huespcd selectivo) da una
~ indicadi6n del grado de seleceidn bioldgica, Esta cela-

¢ibn debe ser mayor de 100, geaedalmients muy cet-.

¢ana a 1000 (13). Experimentalments e obluvo una
telacién igual a400 16 cuat nos indica que ta seleceidn

no fug tan extricta y posiblenente muchds de 16s clo--

70 1O pomn insécto.

Un segum}o comol fue kgtl&brazos EcoRI su

titlo en L87 ¢onfirma que los brazos y la T4-DNA

ligasa Lraba_:aron eficientemente; el titulo obtealdo fus
de 2.5x107 ufpvjig de brazos indicando que fa ligacién
fue buena pies se esperaba un tftulo de 107 ufpfjg
de beazos (15). Un Gltimo control se Hevd a cabo ¢on
el DNA de Mt3mp 8 ligado a fos brazos del vectot
con € fin de verificar el funcionamiento det sistema
completo de clonacién. Si en este ¢aso 12 elonacién
es efectiva se asegura que ‘el sistema empleado es
¢ofmedto y si bay fallas al Uabajar ¢on el cDNA posi-

blemente ¢l problema podsfa estar en &; sin embargo,

la eﬁciem.a dé clonacxdn éon el cDNA fuedea 4x106 :

recombinantestizg de CDNA, Con s6lo S0ng de cDNA
se obtuviecon 1. 14105 recombinantes, ¢antidad qué
reptesents suﬁczentememe Ia poblamén de mcﬁsajetés '

del pm«uo

Como donc!usndn sé puede ahmiar que el ;)rbtbéo!o ‘
utilizado para exiraccion de RNA de £, faleiparvm
pecmitié obleact mensajerds de buena calidad; este
hécho facilitd la obtencién del ¢DNA ‘¢uyo tamaho
séch evaluado mediants el anéhsls de algunbs clonés
pOsmVOs para P. l'a?c:pafum

Adcmés el snstema de ¢lénaci<$n de Amersham per- s
mmd oblenét los tesu ltados prevnslos por Ic‘.-s fabncan- :

. Esta genoteéa s esli éaractenzando acmalmenté y L

serd ulitizada ¢a estudids de exﬁr&snén de genes y de _

anéhsns de fretuenaa de apanc:dn de genes

sumMR Y

Poly A mRNA was |sbtated fmm P. faJc:pamm

‘ (COIOmblan steafn FCB-2), The parasites were 34-36

hours old trophozdites. The messenges RNA " was
translaled in a rabbit reu-:ulbcyle cell-free system and -
335.methionine lat-el_led prolelns wére anahw:l wuh

S D S PAGB

The trafnslauén products fanpe e betwen 20 ad

: 200 Kd and cortelate ¢losely with the in-vivd !abelled o

pro:em, usmg stnngent sy‘nchrondus Culmfés

A cDNA hbrary has been éOnstméted in phagef K

MgHO from poly A mRNA. Cloning efﬁcency was

4 4xl retbmbinant péf ug cDNA
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- ABSTRACT

A ﬂethod is deSCrlbed to obtain a massive merozoité lnvasion of

_Plasnodiu“n falciparum into human erythrocytes dunng short’ per‘iods‘ '

of tlme._ Elythrouytes infected using this procedure show multlpie”
- invasions (2=4wer0201tes per erythrntyte}. amplifying thus, chera1‘.
| times the effects of parasite entry into-host cells. The procedure 
': h0uld yield synchfﬁnous culturés (harhaﬁ-a;en&ge)alth par351tem1a g
a8 high as 15 It would be possible to reach parasitemla of50 “;'

or h1gher allé¢1ng 2 six’ hour invasaon périOd.
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The establishment of a system for long term cu1t1vat10n OF Plasmod\um
falcrparum erythrOc;tlc stages {4), has been a major advance towards
the deveIOpment of antlmalatlal drugs malaria vaccines and far the |
.elucidatton of molecular meéchanisns anO]Ved in the grOAth and the
multiplication of. the parasite.. - . _

5H0dever, in this. culture system, growth IS always asjuthfénﬁus;‘ahd'f'
.parasitém1a rarely réaches vaiues higher than 15 5. This‘féét liﬁits : |
| the usefulness of  the culture, modir1cat10ns oftheerjthrocyte due to';
‘mvasuon are barety detectable because of the big number‘ er._:_
uninfected cells masxing any varlatlon.‘ , o '_

‘One ofts reported (6} 40—&)” parasrtemzas after a, f1vé nour invasion
period. hithoSe experiménts,mature parasites. were conCéntrated usrng
.Plasmagel (2) and set back to culture with fresh erythtOCytes.

- The expérnmmts Cou!(i be rep:oduted nelther wnth a knobless varlant _of
the FCR3-Gambia strain nor with thé FCB1-Colombia strain, both
‘c0ncentrated by isOpycnlC Percoll Centrtfugatlon.‘ In these céﬁes:f§r i.f'
the sade time of lnvasaon, paras1tem1a was two to three t1mes iower”,:'
than that reached with the knobby varrant (this report and . vefnot T
unpublished results). o
Here we are presenting an easy procedure to attainrﬁigh'inéaéibn rate§ 
in short periods of time. The proceduré'has been used by ﬁs:to.study
the modifications 'induced by merozoite entry, in the .erythrocyte

membrane proteins.
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HATERIALS 20 METHODS k

i Cultures': Ihe FCB! strain frf1 COIOmb1a Was malncauned in continuous

‘culture accérdlng to the methud of Trager and Jensen (4). 0 human 0(*)

erythrocytes at a hematocr1t 0 t.3 5. The CUlture wadlum wWas RPMI 1640"'

suppiemented 11th 25 mM Hepes, uaml %aHC03 50 mg/1 gentanyc:n 0. 2 ml.
'hypoxanthlne. l mg/l aéducad 013 atnIOne and IO 15 % heath inact1vateda

hunan serum.

h..Synchroanaticn : 'Cultures w5*° 'sydchrohized éither by sdrbitdl_.f
: treatment (l}orbyPercoll 0% (, m*&;%(5)1$0pycnzc CentrifugatiOn.:i
'  Debr1s (ghosts, free paras1tes snd pigment) rema1n|ng after sorb1tol_

treatment_were separated with s Percoll gradieat_(ﬁ) and dlscarded.;
Parésite cohcéntratiOn‘and'inﬁasion assays ! 'Syhchroniiedf cuit&késg
w:th 8 10 % parasztemla ﬂere followed up until most paraSItes reached

: the S€nizont stage and a few of them {ab0ut 2.) ruptured to re}ease‘

' _.merozoltes,g the parasites werz inén concentrated by Percoll gradient

céntrifugation, and the preparstion containing 90'% schizonts: and

-segmentérs was diluted with fresn erythracytes. Two sets ofexperiments

were performed ! '

15 The total parasitemia was fixed at 10 % and different hematocrits

| (0.5; 1.0, 1;5; 2,0 and 2.5 %) were tested.

él ;Theihematocrit was fixed at 1 3 and parasitemia of 2.5, 5, 10, 15
| and 20 4 were tested, The 1nyésion‘was_evaluated after a three-

- hour 100ubation.
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Once established the'bptimal cbnditions;'a tﬁifd'setiof exﬁefiments'wés

desugned‘ the paras1tes were conuentrated as descrabed, washed 3 tines

with culture me divm and resuspendcd to 0. 25%-05% hematocrit

_ the same med1um.These suspens10ns were prelncubdted faresperiod of three'

to five hours in tke absence of fresh erythtocytes, at the end of this |

per1od the ned\um was carefully asp1rated and repIaCed with an

erythrocyte susoension (0 25 - 0 5 ‘) in warm culture medaum..lnvaStOn -
 xas allovied to paoc d durlng 2, 3, 4, or 6 h0urs accordlng to the

: requirewents of the eiperiment. ine r1ng-f0rm paraS1tém1as obtalned

by this procedure were ccwpaired wnth thOSe obtained bydirecbly settug .
. the concentrated schlzonts 1n 1nVa§lon COnd1t10ns, without pre1ncubat10n.

' ;Al} experinental p01nts were perfOrwed at least twlce and in duplicate.
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RESULTS A DISCUSION.

-:Aé ¢an be seen‘in'f{gure l;'tha:‘n:a51on was clearly favored by settiﬂg_
-_:théculture atIthematocrit3<fd lq1sﬂﬁzut para51tem1as. Nevertheless,

- e were rot eble to catect ay. inc s2 in invasion rates when parasiter_rn_as _
B were hlgher than 25 “. 1In thes~ :éfy high idféctidnﬁ the ﬁté mefﬁzbités
agg#egate botn w1th1n theaselyas and with the pféméntfand.membfanés;
_The COnd1t1ons found 10 work ba':ar:in dur;ekperimehts were a SUﬁpenSiOn

of(}s‘ hematocr1t with 20 parasitenia, - Al Subséqueht expériments wéng"

3‘. perFOrmed under these condltions.

 Pre- 1ncubation ofconcentratéd suqizOnts atla*hematocrtts. pr10r to the
_additiOn of erythrocytes was c.mpared with the mtxing of schizonts _

_ d1rectly after c0ncentration W\ i fresh erythtocytes. The.reSulté _aré

shown in flgUle 2._ In all cas2s, . expezlnents where schizonis were

preincvhated show a highe. lnvas.On In some experiwents the increments
in fnvasion were three to four_-imes the valué reached uqithOut
pre—lncubatIOn. It was pOSSlbl‘ Lo routanelj reach parasitenlas a*ound .
| 15 3 in two- h0ur invasion perio:s and between 40 56 % when parasitgs. |

were al10aed to lnvade for six-nours.

'It.is not clear, whéther pre-incubated paraﬁites releasg moyre
yiable merozoites or if schizohts énedaﬁxxd during Percoll centrifugatibn,
taking several hours to recover. The fact that very high parasitemias
could be obtained without gre-incubation using the knoby strains and

Plasmagel concentr@tion'(é), argue in favor of the second hypothesis,
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Sedementatwn in Piasnage! is perfOrFed at 3?" G, 5% COQ atmosphere
and ng, whereas Peu:oll centy ifugatwn reqmres severa! thousands xg
and is perfo:med under normal atmospnere and 20° C. o '

The pr ocedut‘e described here,: allo.qs us to obtam very h\gh Ievels of- :-'

invasion 1n short per fods of tire, Moreover about S 35 of the er‘ythrmﬁytes

R are {nvaded by more than one {two to fow) parasites. Tms fact might -

_ _b_e of partmu_lar r_elevance when the er_fect_s_ of the parasité'on the nost .

' rﬁe}nbrané .are‘ te Ee:studiéd. Ot'he'r e"(o'er'*iments; $uch as nétaboli'c. time+ -
."_cours‘e studles and assay of inhlbltdrs of groeath or invasmn, can be‘f,
' facihtaced by thp very synchmnous culture Obtamed here. _
We used satlsfactorlly the system to study the effect of erythrocytlc

protein kinase C ac_twat_lon on malarial invasion (.m_ pr_*eparat_,ion).
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: Foot-note: (1) I_h.is work Has.S:Upb:Oi"_ted by thé ‘Fondé _Colombia'hoj de
[avestigaciones Cieatificas y Proyectos "Es'pécia!es":_'-"F’:fan'éis:céi José
de Caldas® COLCIENCIAS and by JICA (Japan  International Cooperation
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. LEGEND YO FIGURES.

Fi90ré 1. ‘

Maturea oaras1tos were conC°nt:ated bj 65 Percoll cent|1fugation, A
paras1tem1a of 90 Was obtained, Schizonts_were dliuted with fresh
erythrocytes in cultufe medlum and inﬁasibﬁ'was stbppédﬁaftér thrée-'r
'hours by Sorbitol treatnent._ (-?----) Parasitemla of schizonts was
- ¢hanged _wn}le, hemato;rit Mas nainta1ned constant at 1 %, (——%4—4)
- ;Parésitémfé was set up at 10 % and hematocrlt was Valled between 0.5

and 2.5 %,

Figﬂre 2.

Each pOlnt represents an. 1ndependent experiwent. fhéubations were aiih'
performed at, high parasitemia (15- 20 %) and low hematocrlt {0. 5-1.0 3).
A A ) Mature schizonts were conCentrated and then set back in culture

fwith0ut erythrocﬁes. Premcubatifm Was done for 3 to b hours_

o 'depending on the degree of paraslte deVelopwent as determined by

Giemsa stained smears.{ ()} Mature parasites were tmmedtately mixed
i_Qith fresh erythﬁoéyte and returned back to cylture. Invasion  was
a1iowed during the indicated lapses of time and ring-form parasiteaia -

~ was evaluated.

Flgure 3.

_MicrOphotograph of infected erythrocytes (ring forms} after a massive
'invasion of four- -hours. The parasitemia reached inthisexperiments was

| ab0u£ 50 # as determined by Giemsa-stained smears.
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PROJECT ON THE RBSEARCH AND DEVELOP“ENT OF A DIAGNOSTIC |
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March 13, 1988,

Dr. Jorge. Michelsen,

Director General, o
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: The above prOject started on October 1, 1986 {or‘aiperiOd .
Cof ‘three years as a program of co- operatlon between the . govern-~
‘ments.  of the Republic of Colombia and Japan. The Project took .
ever from the former one (The Project of Lhe National instltute
" of Health of.Colombia, 1983~ 1986) with the purpose of strengthen~
- ing, . the . reSearch capabllity of the institute Nacional de Salud -
'(INS) with special enphasis on the developmenl of a diagnostlc
technology for Infection with Plasmodial parasites and other tro-
- pleca) diseases, and thus contrlbuting to the promotion of public

health in Colowbia. -

'”'I ‘was seconded by the National lnstitutc of Health of Japan;;
<NIH) and the Japan [nternationat Cooperation Agency (JICA) Lo
- INS as. an advisory expert for the PrOject ior two years. between
‘March 27, 1987 and March 21. 1989.' _ L

. on tcrmlnaling my attachment. ' am reporting the results and  o
progress of the Pro}ecl obtained during my stay.
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1. ITINERARY

| spent mos§ t of the worXing tlme al !NS . Bogota, During the
stay, however. I"went abroad onee foér an officlal trip to Tokyo
in February, 1088, and 3 Vimes for private ones, and lefl Bogota
several times’ f0r official and private lrlps in Cotombia;.d‘

3. PROJEGT ACTIVITIES SELIREIE N
" Thé Projéct: COnsisted of two parts. one dealing with nuclelo a

acid and "6ne ipmunclogy, aceording 1o the major  methodologies
used ~for diagnosis of malarta, 1 have been wbrking on the  {mmu-

nology part. in COOpcratiOn with the staif tn- the Ahmunology

. Group. However. these two parts | have' been closely conneoted with
each other AN both résealch and research supportIVG actlvities. B

2.1, Reséarch Activlty in Thc immunOIOgy Part  -_._

~ .The majorily -of the work was dome on the development of
sérological ' methods for the diagnosis of malarta. For thls pur-
pose, efforts have been madé to improve the enzyme~tinked tmmuno-
sorbent  assay (ELISA) to detect  anti- malarlal antibodies, to

develép & sandwleh- ELISA for the deteation of malaria: ‘antigen,
and Lo study the immunological respansiveness of- malaria patients‘::

to speelfic antigens or te n0nspeclflc mitogens. T

Huiran blood samples used ih the: series of experiments ﬁéré s

collected by the Malaria Group of INS, Servielo de Bradicacion do 5
la Malaria in Bogota,_and through field studies‘ S Db

_ “Abl the studies described below were carrled 0ut by a. Iarge*=
number of the members of the Immunology, Malaria,  Biochemistyry '+
and Entomology Groups, In parttevlar, Zuleima Rublo. Gladys

Cortes and Gloria Munera greatly contributed Lo the progress - of

the study. © 2. Rubio and’ G- Corles were trafned in my Iaboratory

in Japan between 1086 and 1986,  and G. Munera is going to ‘Japan "

tée receive further training ia fnmunologiecal techniques in my -

laboratory for one year. from 1939 to 1990.

1
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2 l i Deleclion of antimalaria antibodies by an EL!SA

: 7_An improved ELISA method was succeSSfully tested by using_

avidine and bioline labeled reagénts, . For lhis.;_schiZOnt rich
fractions were : Obtained from cultured P.  falciparum -infcctédg-
erythrocytes or peripheral blood of P, vivax patients and used as
anligens, The, method was. simple and able to detect anlibodies in ]
‘0 01 mt of the paticnl s blood. R _ -

_2.1 2 Productxon of m0noclbnal antibodies

Honbclonal antibodies with a varnetY of Spécificitles hévbj_

" beén eblained by hybridyzing SpP/2° myeloma and mouse splebn cetls,

'_furthEr? work will iocps on lhe pioduclion of m0n6c10nal anlibbd- 13

2. l 3.‘Det¢ction of malaria antigen by a sandwich ELISA

a The mOnOclOnal antxbodies obtaihéd wele utilized as capture- :

antibodies in' a sandwich-ELISA to diagnose. faléiparum malaria, At
preséent,’ a promisihg method is being déveIOpéd Al though, at the”§”
present moment; the sénsitivity of the méthod {s about, the same.
as  that of mlcrOSCOPic ohservat:on, imprbvement of the lést is
' envlsaged _ . : _

-2, 1 4.,Cellular response ot malaria patienls

Periph¢ral‘ blood iymphocytes frOm falelparum malaria pa~"
“tients weére tested for their responsiveness: 6 P, “falciparum
parasites, Although the patients' lympholeytes. reSponded specifi-~
cally to' the antlgen,,no clear-cut relationship was shown bétween
the degreé of- the response: and the history: 0f the patients. Thus.
the’ diagnostic significance of. thé response rtmalns lo be! slu—'

“died. \

LymﬁhOcytes from the majority ot E. Lvax patlcnts respOn-
ded only slightly to a variety of non- specific mitogens., This low
responstveness seemed lo be reflected by the suppresslve effect
of T-1ymphocytes and. macrdphages. In a6me patlents, however, the
lymphocytes themselves also showed p00r responslveness “to the

mitogens. .

B
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2 l 5. SporOZOite delectiﬁn by aasandwtch ELISA

had the oppOr!un:ty to make use of a sandwich ELISA kitd,i“
'which Is able’ to detect P, Lalgiggtgm spOroéoilc antigens. ih the
‘infected. mOsqultOs.‘This was deVGIOped by Dr. Ri A..wirtz. Wallen;r P
Reed Army Institute of Reésearch, washington D.Ciy: USA, cand was®
_'dOnated ‘bY " him to thé Project on: the cOﬁdltion' that th¢ datalgﬁ'
obtained in the Project be notifued to him as a pafl of a werld.
wide epidemxological study. C o _*”

¥ .
: The kit has been evaluated using mosﬂuitOs infected eXperi-'
mentally with P. fal¢iparun, and is considered a useful togl:for.
the epidemiological study of the malaria veetdr.  The réesull will .
be compared with. those obtained in a DNA: hybridizatién =lechniqne”u
"which is being deve]oped in thc Biochemislry GrOUp. R SR

é.i.ﬁ._FigldKStpdicé

Epldemlologacal sludaes were conducted on a small scale to o
evaliate the usefulness of the serological diagnbstic mélhOdsr,;-l-
deseribed above and the DNA hybrndlzal;ﬁn methbd., A total of 752 - .
- blood samples were collected at ‘Tolu, - Departamento de Suvore, and
-Villaviceneio, Acacias.‘ San Uartin and Granada, Departamento de -
Meta, _ _ : : ' R el

:--Antiftalcipanum antibodies of !hese séra were determlned by
the ELISA method. Significant antibody titers were se¢en 1o the
18 % and 34 % of sera froi’ TOIn and the Departamento de: Meta;
respectively. : : L _ _ N

LT

2.2, Rescarch SupporllVe Activity L o .
2. 2 i. Provision 0f machinery, equipment and general supplies

Equipment. general supplses, reagents and other materials :
neceded Lo conduct the above reésearch were provlded by the . two
.organizations._lNS and JICA. o , A "”j ) 1}a

Most of the new machinery. equlpment and general $upplies D
were purchased by JICA in Tokyo. and .shipped to Bogota, “However,
thefr delivery al the Project laboratories was always far .béhlnd
schedule, and thus the reésearch plan has to be changed frequent-
ly. These deélays were caused mainly by ineffiélency 1n . JICA
Headquarters, the Colombtan Customs, and INS., [mprovement of
these administrative procedures seems ¢ssential for- the effective
conduct of this kind of tlme llmited c00perative project.
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However, 1. am pléased to report that all of thém have  been
received safe without' serious damage. . They have been maintained
in satisfactory eéonditions and: are funollontng efficiently for
the purpose of thc Project.‘ e S

: Necessary reagents were purchased from ¢0mpanies In “the USA :
and England wilh a direct coatract between them and the -Project, - ' . .
This ‘system’ ‘ensured ‘a‘constant supply. of fresh and ! quallty eon= - o
- :rollcd reagenls and met the requlrements of the 1esea|ch activi— -

C Ly, i : L ‘ £ . _

2 2 2. Trainlng of Colomblan personnel ln Japan

Since the former pxojcct started,‘ the staff of iNS “who have4f*
visited Japan 1o receive training in téchniques or to ' éXchange
views total 8 jadividuals i all.- They have made a great contri—”ij
_ bution to!: the Pro;ect._ : _ ’

wilh lhc similar purpOses, another two lndividuals are to be
-sent to Japan for 6-12 months between 1989 and 1990. : -

J. COMMENTS AND SUGGESTIONS FOR THB FUTURE

_ lt can be considered that the Project has béen managed weéll
"~ on . the wvhole.  As a conscequence of this project and the former
one, the laboralories of the Immunology and Biochemistiry Groups
have been equipped to the standard accessory te be able to  con-
duct  research al a: level higher thaa before the Project started.

[. hope this enhanced activity will make a con!ributlon 6 the
anti-malarial effort in Colombla._ .

“In - this 00untry.- however, “there still remain a barge number
of public health problems téo be solved. [l seems o be necessary
to take measures to meét the situation. Plans of which I am aware
and. which .1 thiak lmporlant are those deslgned to combat infec~

 tious diseases.

- Thus, my primary suggestion is that the program of coopera-
tion continue and be expanded as inuch as possible to deal with
the remainiag public health probliems, eéspecially those caused by
. {nfectious ‘disecases., The promotion 6f programs of co~operation

for the improvement of the systems of produstion and - distridbu-
tion of vaceines might contribute a greab deal in this: Achleve-

': ments and experiences obtained through -the présent and the former

projects may- ¢ontribute to a more effectlve conduat of any future

o program.

."'. lﬁ?—-
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4. GENERAL IMPRESSIONS JOF INS AND CO[O%B!A GAINED DURING MY STAY

L INS is rogarded as a woll struoturod Organizatlon‘ Tho labo~
ratory . staff workK and study well and. impressed - me favorably. .
‘Sometimes,; however, finefficiéncy was évident in the system. In
particular,  office. routines and the laboratory-suppertive -sec-.
tions did not ailways seem to work eff!cientty.. Improved adminis~,
. tratton of these sections may improve tho ‘research: ~capability

:'_even moro.

Finally, 1 réceived great hospitaltty from the people in
INS and other Project related places where | wOrked, and [ would
1ike to éxXpress my déep thanks to all of them.; I .especially.
recetved a great deal of; holp and support from By, Molseés Wasser-'
man, Dr. Migwuel Guzman and the staff of the Immunology, Biochem-
©istry and Malaria. Groups and did not ‘expérience any problems with
~the - language - barrior, 1 eertainly béllove ‘that. theé  resuits.
obtained in the Project will contribute to the:. promotion . of
‘activity o6f INS, and thus INS and my friends there will continue
to play. an: outstanding ro!e in .the betterment of public heal;h in
their country, . o o SR

; During my stay in Colombia [ have: Ieaxned a great deal, Bﬁt
now .| have to ‘teave for Japan feeling that my heart. has_bocn deft
_ behind..- - - I I ' S

AdiOS and SayOnara.3 -

| ?M}@K
. Tsuned Kamiyama, D.V.M,,:Ph.D.
National lnstltute of Hoalth.?

c.¢./Dbr. Moises Wassérman,: INS Bogota
Dr. Migueél Guzman, INS, Bogota o ' co
. The National Plannlng ﬂopartment of Colombla. Bogota o
JICA Colombia. Office, Bogota . = . Lo
The Embassy of Japan, Bogota
- Dr., Thorw Tokunaga, NIH,. Tokyo
Dr. Akira Oya, NIH, Tokyo. . . - .
Dr. Takaaki Ohashi, The chemo Soro~Therapy lnstltuto, Kumamoto -
The Headquarters of JICA. Tokyo o RN

s
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