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Azssociate . Director

IHVESTIGATOR - : M=. Setarunnahar 3aha -
TITLE OF THE'PRCJECT_l : Studiesl on the -INew cholera’

o toxin” .
STARTING,DAfﬁ j};. .y o As soon as fund~is'availabie.
COMPLETION . | | . rTwo years from starting date
TOTAL BUDGET REQUESTED 4 :US$ 32,700 -

FUNDIHG. SOQRCE | ) j:_‘ . -t
pnoennﬁmg ¢66RDINAT0R3 ' % Dr. S. Tzipori o --§f7}25;ﬁ¥1

Laboratory‘Sciencas.Division

AIMS OF PROJECT: S : .

a) Gendrdl aifi: o
1

Pun1f1cat10n oflzhhe neéw Hcholera' toxin and. its
E .

, phy51cochem1cal and immunoblologlcal studies.

i’: T ,

i Lo

b) Specific axms- o .
: iy :

l)f . NCT from CT gens- p051tive (CT ) and CT gene-

;ﬂﬁnegatiye (CT) $trains of Vibrio cholerae 01 (5678

< and  X-392 rESpéctively)’ will be purified to

.t quantitate - the,wyield of" the toxin by these
A3 Pt o e . H .
I ,stré‘liﬁ‘s. Pl r_l
o : ot . : 5
K ‘i - ! Lo

2) AntlsetUm agaihst puts NCT will be prepared for---

LA .
' 3) - Rabbit/mouse will be immunized by tha NCT to see

F 1nduced dlarlhoea. . ; o

¥

A 033780

the immunoblologlcal study of the NCT. s

.zﬁ the; DFOteCtiVBf'antitoxic immunify against - NCT I :Il-

-»

’



c)

4) ~Monoclonal antibodies will be prepared using pure

"NCT.
3) The purified NCT. will be characterized in respect
to its Lbhysicochemical "~ immunobiological and

- mdlECulgr properties (molecular weight,- subunit

? structure,‘ etd.) td elucidate its relationship
e . D .
Nlth 'v1rulence 'factors of V. cholerae, such as

t

-

;Shlga llke tOXlnS, haemoly51n and protease.

- !,. s i 1
e '

A H
i 1

6) ° Attempt will be bade5to develop an In vitro method

"jfor the" detection -of the NCT (such as Biken,

,coagglutination;'etc;).

7) :fﬁpplicaiion of iin vitro test to detarmine the
. ) . .E. 1
, frequency of occurrence of the NCT in V. cholerae

i strains collected at ICDDR,.B.

Significance: : . .
The. above meﬁtioned5 detail study on this poorly

i kS
1

characterized NCT iwill help to determine any

o

1mmunoblcloglcal relat onship of thls tox1n with other

. ! .
v1ruLence factors of V. cholerae. It will also be

helpful to understand the dlsease process of -cholera
and the role of NCT (1f any) in the pathogen5515 cof the
d1sease. Further, the study sha}l be of paramount
significaan ‘not only for our understanding of the

pathogenesis .and epidemiology of the.disease but also

4

2



in developing candidate live oral wvaccine strains

against cholera.

9. ETHICAL IMPLICATIONS o Not applicable - TR cooien

10.  BACKGROUND T '

A noble approach to protect,agalnst cholera is to devalop or’

1

isolate -cholera -toxin gene—negatlve (CT=)---straing - of

V. cholerae OL - and to use them as live oral candidate

vaccines.f " The. approach effectively eliminates the

possibkbility, of  reversion of full ‘atoxic st?ains to full

toxigenicity. Testlng of ;uch stralns startlng "from - Texas ~°
Star—SR {Honda and Flnkelsteln, 1979) to CVD10Z (Levine
st al., 1988) has indicated the efficacy in. volunteers, but
unfortunately .diarrhoea Qaé apparent in sevearal subjects.
Further, isolation of the CT‘_strains from patients with
savere diarrhoea: has also been reported (Morris e&¢ al.,
1988; Roger et a)., 1988; Honda et al., 1788). Since the
caentral dogma'of choleara work has been that production of
cholera tcxin'(CT) is the'prérequisite’for diarrhoea, these
bbservatidné :(diarrhoea by CT~ strains) have led to a
substantlal reevaluatlon of fhe pathogen851s of the dlsease""
The~possi&111ty thét.other tpxlc factors suchvas—haemoly51n,
protease iahd Shig;-iiké tox;ns mayAcontributaito diarrheea:-

has also béen proposed (Editoria;. 1986). L e -

The preliminary study of Sanyal at al (1983) in ICODDR.,B

i

. .
1nd1catad the elaborat1on of a new cholera toxin (NCT) by

SR IE T o i ]
' T a P N :

T
N
'|.



these CT° V. cholerae Ol =rrains. Recent immunobiological
studies with the NCT revealed-the bresence of this NCT in CT
gene-positive (CTk) V. cholaras Ol strains including Lhe

hypartox1gen1c straln 5698 (Sanyal et al.,. 1987' Saha and

Sanyalg 1988 1?89a) and the antlgenlc 1dent1ty among the

NCT produced by ctt and cT™ strains (Saha and Sanyal, 1988,
1989b). . This NCT was .found to differ from known CT in

- S
antigenic nature, receptor site, mode of action and genetic

homology (Sanyal et al.,;1984; setarunnahar Saha, 1989,

oh.D. Thesis submitted in the Institute of Maedical Sciences,

BHU, India). Further, ré&bit ileal loop reacting unit per

ml of crude NCT (26.66 unit/ml) preparation indicates the
high yleld of the NCT 1in syncase medium by ,CT~
. o) R

V. cholerae or - strains. In physico-chemical
characterisation the NCT% was found to be heat-labile,

resistant to tryp51n and sen51t1ve partlally to pronasa and

* . ‘

completely to papaln as Judged by their biological activity

in rabblt 1leal 1o0pSs. Tha molecular welght of the NCT was

found to be 61, 000 whlch was Judged only by SDS-PAGE ALl

I

- H - s >

these studxes ‘focused the NCT as a challenge tc the
prevall1ng ! ccncept in pathdganesis, epidemiology and

'development of vacc1ne agalnst the dlsease.

‘e i
P 1

Researchlplan.
The CT (5698) and CT (i;392) strains of V. chole}as 01
will be used from the ICDDR B culture stock. The NCT will
"be prEpared {% Syncase delum (Flnkelsteln et al., 1766).

The. steqile fi;trate wll; be ' concentrated by sequential

4



L
4 _ enroudn oe, . 000 and 10,000 molecular weight cut-off
'5589 B . i
ol r AFES and then‘by 80% amnionium sulphate

b ulcrafiltration

precipitation. T2 cer=rifuged precipitate will be didlysed = 77 -

against:0.02 M phEph2®® buffered saline (PBS) "of pH 7.2 at = ~**

, ‘ ‘
4%, The non-diaL/Eable ma}erlal will bg passed through ion
exchange _chromatgrapn’ columns and will "be eluted with

gradient . salt coﬁcentfation in buffer. The fractions will ~—

be tested for ent2rof?xic activity in rabbit ileal loop

. < -
morin ] .of De’ and. chattarjee (1?53)? The Durity and
homogeneity of phe  EOXLID fraction: will ‘be tested by

polyacrylamide gl sl actrophoresis (PAGE) ™ (Davis, 1564).
The molecular weirht of the purifisd NCT will be determined

Uzing séphadex co lumn chromatography following the method of

=ubunit structure and, té determinge Lthe

Prasepnce of - any
’

I . . I _
molmcular weights ©OF thes subunits, 1f any, using the method
of Laemmli (1970). The yield of the NCT by both ¢T' and cT~
Strains -of vkjchuiﬂfae 0l' will b& quantitated by assaying

. t ,
the pure. toxin LN rabbit ileal loops (Saha and sanyal, -

L9a5y - ‘

I

AduLlt rabbit/mou-e witl be used to study the Drdﬁect;ve
antitoxic immunity 3N either ligated small bowel loops or
intact %5all int”ﬁtine_“Peroral immunization will be done
to see the roic Of antibody against the NCT induced

* diarrhosa followind the method of. Lange and Holmgren (f978)3



Antiserum against the purified NCT will be prepared by

immunizing adult rabbits (Saha and Sanyal, 1788).

Inbred 8-14 weeks old BALB/C mice of either sex will be

immunized with-pure NCT following the-method'of"Sveqhgfhoiﬁ

eé al. (1986). and monoclonal antibodies will be prepared

using the technique developad by De St. Groth . and

Scheidagge} (1980). Tﬁe -hyperiﬁmuna antiserum and
|

moneoclonal antibodies of | the NCT will be used for the

subsequent immunobiological  studies.

For physicochemical characterization stability of the toxin
to heat, pH, proteolytic enzymes (trypsin, pronase, papain)
and different chemicals [sodium dodecyl sulphate (SDE),.

urea, mercaptoethanol, dithiothereitol. etc.) will be

tested. immunobiological relationship of the toxin with

Shiga-like toxin will be tested by gel-diffusion test using

the pure NGET. against anti-Shiga toxin and by 11 vivo

neutralization test. Any haemolytic and . proteolytic

activity ! will be tested by tube dilution (using human,
sheep, Fabbit erythrocyteé) and milk agér piate methods,
.o . ! .

respectivp%yﬁ
The freqUencyf of::occutreﬁbe of the NCT in V. choleras

1 . ' -

" strains of%divéfse origin, ¢ollected at ICbDR,B over last 15

years, will be ‘determined by in vitro tests.

1
).
i
t



REFERENCES |
1. Andrews, P. (1964) Estimation of molecular ~weights of

proteins by sephadsx gel filtration. Biochem.z3J.5. 7L:222- -

[

. - - 1

2. Davis, B;J; :(1964J? Disc electrophoresis. II. Method and
application to human‘serum,proteins. ann. NY Acad. Sci.,
121:404-427.

De, S.N. and Chatterje, D.N. (1953) An experimental ~study

of the mechanism of aCtionuof-_Vibfio cholerag on. "the

*

4

intestinal mucus membrane., -J. Path. Bacteriol., &6:559-562.

4. De St. Groth, S.F. and Schéidegger, D. (1980)  Production
! ;
of monoclonal antibodies: strategy and tactics. J.

Immunol. Methods, 35:1-21. | ;

Ch : i .
5. Editorial. - Ql986)7‘0ral'ch¢lera vaccines. Lancet, 1i:722-
723, A Ly

- I 4 . * 1

L. 3 -
- Flnkelst91n R.A., aﬁtthasambunna, P., Chulasamaya, M. and
: ol

i Charunmethee;‘; (1966) :Pathogen651s of experimental

V.

l
tr

; cholera.f‘biologlc activitias of, purified procholeragen A.
*"“”E‘.“ T i :
J. Immunol., '96:440-445. %. j : )

! i
. S
E.} . S

. 7. Honda, S i shimoirisa, K., Adachi, A., Saitok, Asano, -N.%:
. P v : . ‘ r
Tan1guch1, T., Honda; . and Miwatani; T. (19883 ~Clinical

H
1

isolates of Vlbrlo cholerae 01 not produ01ng cholera toxinI -
©d : : 1.

Lancet, 11:1486. :V}' Rt '

'
]
'
!

5



10.

11.

12.

13.

Honda, T. and Finkelstein, R.A. (197%) Selection and
characteristics of a Viprio cholsrae mutant lacking the A

(ADP  ribosylating) portion of cholera enterotoxin. Proc.

Natl. Acad. Sei., USA, 76:2052-2056. .

Lasmmli, U,K. (1950) Clea@age of structural protein during

the assembly of - the haadiof .bacteriophage T4, Nature,

227:680-685. o ! - :

Lange, S; and Holmgren, J! (1978) : Protective _antitoxic

cholera immunity in mice: irnfluence of route and number of
: | . :

immunization . and mode of a&tion o protective antibodies.

Acta. Path! Microbiol. Scand. Sect., 86:145-152.

Levine, M.M., Kaper, J.B:, Hérrington, D., Ketley, J..

i

Losonsky, J., Losonsky, G., Tacket,: C.0. et al. (1288}

Safety, immuncgenicity and éfficacy of recombinant live otal
' .
cholera vaccines, CVD103 and CVD103-HgR. Lancet, ii:d467-470.

4
: !

Morris, J.G.,Jr., Picardi, J.L., Lieb, 3., Lee, J.V.,

Robert, A, . Hood, M. et al. (1984) Isolation of
&

nontoxigenic Vibrio choléras 0 group 1 from a patient with

savere gastrointestinal disease. J. Clin. Microbiol.,

13:296-297.

Roger, ALl _ Batchelor," ES.F._ ‘and Wignall. ({1788)
Nontoxigeﬁip -Ol Vibrio Cholerée in Peru: A re?ort of two
cases agsociated ;ith diarrhoea;. Dig. Microb. Infect. Dis.,
10:135. | |



i4.

15.

16.

17.

-

Sanyal, S.C., Alam, K., Neogy, --.K.B., Hug, M.I. and Al-

Mahmud, K.A. (1583} A new cholersz toxin. Lancet, 1i:1337.

Sanyal, S.C.. HNeogy; P.K.B., Alzm, K.; Huq, M.I. and al-

.-__.,,._... - e

Mahmud, . K.A. (1939) A.new enterc toxin ploduced by Vibrio

choleras.:01. J. Diar. Dis. Res;,_2:3-12.

Zanyal, s.cC., Setarunnahar Saha, Szha. S.K. "and Ahsan, C.R.
(1987) Immunologic and " genetic relationship _between
enterotoxins. in: Progress in ve=nom and Toxin Research.

pp.6859-678., P Gopaiakr15hnakonﬁ. and ,C.K. Tan {eds).

-

_‘Hatlonal Unlver51ty of Slngapor Singapore.

Setarunnahar Saha and Sanyal, S.C. (1988) Cholera toxin
gene-positive Vibrio choleras 01 Lgawa and Inaba strains
produce the new cholera toxin. FEMS Midrobiol., Lett.,

50:113-116.

4

Setarunnahar Saha and Sanyal, S.C. {198%a) Neutralization

of cholera toxin by antiserum againzt crude enterotoxin of

.cholera toxin gene-positive Vibrio choleras 0l in rabbit

N

ileal loop model. 1Indian J. Med: Res., 89:119-122.

t
" ’

. Setarunnahar Saha and!" Sanyalzl s.C. (1986b)

|

Immunobiological -#elationship among new cholera tox1n°

produced by CT gane- negatlve stlaln; of Vzb:xo cholsrae Ql

~

J. Med. Mlcroblol 28 33-37.



20.

11,

Z) Seatarunnahar Saha and Sanyal, S.C. (1988) “Cholera

- ; i
Svenner&élm}fﬁjhé; wikstrém, M., Lindblad, M. and Hblmgren,
J. (1956) ;Mpnp¢gonal anﬁibodies‘Ed'ESchafichia coll heat-
labile1i ;ehtéf;t&xinsg' %  nautralising activity and

differentiation’ of human and porcine LTs and cholera “toxin:
L SR SR S

‘Med. Biol., 64:23-30. . i

t Lo AN
. . j
;

*
v

PUBLICATIONS OF

INVESTIGATOR (last 5 years)

Dr. Setarunnahar Saha

1) Sanyal, S.C., Setarunnahar Saha, Saha, S.K. and Ahsan,

‘C.R_' (}987T uImmu@oloéic and genetic felationship
. . ‘ i + .

between enterotoxins, pp.&669-678. In: Progress 1n

Venom and- Toxin research. P. Gopalakrishnakone and

C.K. Tan (eds.). National University of Singapore,

Singapore. - o

A

2) Sanyal, S.C.. 3Saha, S.K., Shukla, B.N., Saha, S.., Sing,

N.P. _and aAgarwal, R.K. (1387) Human, Poultry and

Water isolates of Campylobactér Jujuni produce CT-like

toxin in'Charles~Foster strains of rats, pp.44-52. In:
.- ’ .

Proceedings of First Asian Congress on Anaerobic
bacteria in-Health and Disease. A. Mehta and N. Kochar

(eds.), Bombay, India. =

‘%"’5

toxin gene-positive Vibrio cholerae Ol Ogawd and Inaba
. g v .

strains produce .the new cholera toxin. FEMS Microbiol.

Lett., S0:1134113.

. .
. i 2 -



4)

. 6)

7)

8)

Setarunnahar Saha, Chowdhury. a.a. and FEarida ttug

{1988) pAetiological agents . of Meningitis in

gangladeshi children. Indian J. Med. Microbial..

691):81-85: + -~ DR

-

— e =

Setarunnahar Saha - and éényal, S.C._ (1787)
Immunoblologlcal reiationship among new cholera toxin
producad by CT gene- negative strains of Vibrio choleras

or' - J. Med. Mlcroblql.. 28:33-37.

=
-

setarunnahar Shaha and Sanyal, S.C. (1987) _ Antiserum
against the crude enterotoxin of cheolera toxin gene-
positive Vibrio cholerae 01 neutralises the new cholera

toxin in rabbit ileal loop model. Indian J. Med. Res.,

89:119-122.

Sanyal, $.Cc. and Setarunnahar Saha. (1788) The new

cholera toxin: A challenge to the prevailing concepts
in paﬁhogenesis ‘epidemioclogy and . development of a

vaccine against thé disease. BIOTEK InDIA '88
. 3 '

. oot .
(Biotechnology in Health care and Medicine)}, pp.1-12.

Satarunnahér saha * and Sanval,: - 8,.C... .. (1988)

Immunoblologlcal rel%tionship of new cholera toxin
_ . ¢
produced ' by cholera toxin gene ,positive/negatfve

V. cholerae 0l (Abstract) XIIth National Congress of

Indlan . ﬁasoc1at10n of Medical Microbiologist._ _
o b
Triyandrumr-lndla. i

b

11 a



12. FLOW CHART (sequence of tasks within. .time frame)

lz2.1. Purification of the NCT: -
cT? (569B) and CT  (X-392). .strains
- - ~ "of V. cholerae 01

v
Culture filtrate preparation
$. .
Concentration by ultrafiltration
- Ty
¥
Ammonium sulphate precipitation
. HE | Coe .
Y
SephadexAcolumHTchrohatograpﬁy

0
Ion exchange chromatography

1

Pure NCT
9 |
r
; ] 7
Characterization Quantitation Test for
l _ of the toxin antitoxic
. immunity
] - v
¥ v . | _ Preparation -of
Physicochemical Molecular , antiserum and .-
o ' Co monoclonal antibodies
. . _ i ’ J
P D i } !
. . . . y ) V
i Immunobiological Developmaent of
; - studies - v in vitro test

- . 1
- . v - . '

!



12.2 irst year

1. Pruficiation. characterization and
quantitation of the NCT. Test of the HCT for:
any haemolytic and protease activities. =

2. Antiserum preparation_against pure NCT.. . w«=soe o

-3 Attempt- to—- develop an In vitro test to
identify the NCT. ’

. Second :year

[ R

1. Preparation of monoclonal antibodies

relatibnship of NCT 1with SLTs.

3 Studies to see the role of antitoxic immunity
o oof NCT to protect the NCT induced dlarrhoea

4. Application of the in witro test to determine -
frequency of occurrence of the NCT in
V. gholerae strains.

.
1

13. ITEMIZED SPECIFIC TASKS FOB\EQCH LISTED INVESTIGATOR:

2. immunobioldgical studieé to see | the - ----.:



'!:;deﬂuw

14. BUDGET

i
!

a) ,Pergongl

D) Operating Cpsté

c) capital equipments

d) Trayel

e) CombqtinghyothEri
[RE I .

TOTAL: L

GRAND TOTAL:

59 -mh/P2:SSTOXIN.

R .

g -

Us$ 32,700.

PRO(3)

‘i;:soo.oo
7,000.00
0.00

0.00

1,000,.00

15,500.00

1,200.

17.200.

.0G

.00

81¢)

00



Instruments to be used:

L. Ihrcubator with shaker -
2. Centrifuge (high speed, cold) : L L e
3. Ultrafiltrétion system . [

4. Column chromatography system
5.  PAGE system | -
&. . Invertgd phase contrastt microscope. etc.

Chemicals and media ) e

Ammonium - sulphate., casamino "acid, salts, SDS, Mdrea, --

acrylamide, bisacrylamidel, agarose, DEAE sqphadgx‘ﬁsoh CH-
cellulose, sephadex G-200, standard molecular | weight

markers,’ polyethylene glycole. Freund’s . .complete cand

incomplete adjuvant, foetal calf serum, cell lines ..for
monoclonal antibody production, myeloma cells, etc.

Glassware

Conical'flaSkéé_beaker; cylinder, petridish, slides, etc.

Rabbites, mice.

! ' H . . P +

e



SPECIFIC COMMENTS

This project may hopefully contribute to increase the knowledge on cholera pathogenesis
and might help to explain the phenomenon by which CT= V cholerae strains
may cause diarrhea in up o 50 % of chaltenged volunleers.

Unfortunately the application lacks a summary of the data hitherto achieved in the
characterization of NCT - therefore itis difficult o eviuate the originalily of this project
The spproach topurify the toxin-is sound, hid wilt probshly only resuttin partally purified
toxin . Thus, itisimporiant io exclude contamination with LPS that might induce high
titers of anti-LPS  antibodies in immune sera - it will be necessary to eliminate such

“antibodies by absorption before evaluating the protective effect of palyclonal anti-NCT sera!
Furthermore, there is no indicalion of the quantities of NCT expected in culture fillrates,
making it impossible lo evaluale the feasibilily (o purily sufficient amounts of loxin for
immunizations and characlerization of immunologica! relationship with other toxins,
and for the seleclion of monoclonal anfihodies etc. This information is also imporiantin
evealuating the polentials of developing suitable in vitro tesls for detection ot NCT.

Therefore | suggest that the Pl expands the hackground mfnrmahon somewhal to
enable a better evaluation of the feasibility of the project!
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Ms. Setarunnahar Zaha
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"clarification of the guestion raised by the reviewelr:

1. The proposal is modified with ‘expanded background as
suggestad by the ‘revisuer. ' ' o
The preliminary characterisation of the HCT -revealed that
“the toxin. is a heat-labile, trypsin resistant protein which
iz sensitive completely to papain and partially to pronase
as judged only by its biological activity in rabbkit ileal
loocp. : :

The efféct of the protedlytic enzymés {(trypsin, papain,

pronas€) on this .toxin is further included in this protocol. ..
his overlapping can be justified by the following point: - .

In this study the effect of these enZymes will be determined
at the .molecular level: by PAGE and by_Sephadex_gal
filtration to demonstrate the activity of the -enzymes- if
any, on any site of the toxin molecule which might not be
the functional part for piological activity.

. } ’ ) -
2 rThe molecular weight of the NCT was found to be &1,000 in
SDS-PAGE'. '

In this protocol, the .molecular weight of the toxin will be

- determined by. gel f;ltration as mentioned in the text. to
csee the exact molecular keight of the -whole biclogically
active toxin moiety and td confirm whether any part of the
molecule is missed in SDS-PAGE (13%).

3. The pbésibility_of LP8 contaminmation in the purified NCT 1=
very less as these molecules are supposed to be eliminated -

at the time of :Sephadex gel filtration. -However, keeping -

[y

the suggestion of the reviewer in mind, the purifisd toxin
will be tésted for the presence of LPS and any&gontaminating“

LPS will, be removed by ultracentrifugation. - -
BT R

1

Further,qanti-LPS antibodyiin the antiserum (if any) will be .

removed by affinity chromatography (Svennerhoim, A.M.. 1274,
Ph.D. ;hésis submitted in Goteborg University, Sweden) .

o - )

4. The yield of the NCT from CT~ strains of V. choleras Ol-were
observed to be guite high. The ammonium 3ulphate
precipitated culture filtrate (100 times concentrated)
preparation from cT- strain %X-3%2 was found to. contain Z&.86
rabbit ileal 1loop reacting unit per ml where one- unit
contains 24 pg of protein (Saha and Sanyal. 1738%b;

1
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satarunnahar saha. L198%9. pPh.D. thes%s)supmitted to the
Institute of Medical Sciences, gHU, Indial.

i i hopefull bl
On the basis of this observatblon. we wl}l ¢opeiii:ypfspjsez
to purify sufficient amount of the NCT ot

work.
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GOTEBORGS UNIVERSITET
Institutionen for medicinsk mikrobiologi .

UNIVERSITY OF GOTEBORG  Deparrment of Medical Microbiology 1" %53t s i te ZEoin

-

. —--September 1, 1939

Dr Saul Tzipori ' -

Associate Director

Laboratory Sciences Div

Int Centre for Diarrhoeal Disease ..
Research i
GPO Box 128 Dhaka 1000

Bangladesh ) :

= -

Dear Dr Tzipori, ' ‘ , . S

Re: Revised project proposal “Studies on the new cholera toxin” R

In my opinion Dr Setarunnahart has answered the questions raised by me in my review of
her protocol adequately. In relation to her specific clarifications I have the following
comments:

1..2. 1think it is justified to repeat the proteolytic enzyme studies on the basis pointed
out. 1 also find it important to do further characterization of the molecular weight of -~ -
- NCT in SDS-PAGE and in immunoblot analyses using specific antisera.

3. | dm afraid that contaminating LPS in the NCT preparations will not be possible to
eliminate through simple Sephadex gel filtration. Maybe one possibility to eliminate LPS
would be through ultra- centrifugation although I think this ap roach hastobe =~ ~
evaluated carefully. In the evaliation of the protective effect o anti-NCT antibodies it - - -
will be of great importance to test antibod preparations from which anti-LPS antibodies

have been eliminated e.g. by absorption of sera on LPS affinity-column as outlined or.by - - === -

using monoclonal antibodies against NCT.

4. The rabbit loob activity of NCT seems to be sufficient to allow purification of - - -
sufficient amounts of NCT for the work outlined in the protocol. However, the weight of -
one rabbit ileal loop reacting unit needs to be recalculated based on purified NCT. -

In summary, I think that Dr Setarunnahar has answered the questions Taised by me -
adequately and that there is good promise that this project may lead to new interesting

information concerning the properties of NCTs. I suggest that her proposal is supported. =77 T

With kindest regards, " )

Yours sincerely ' '
{’ " [/\3-. l = (‘}L |

Ann-Mari Svennerholm \
Professor
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_From: Dept Medical Microbiology  To:_ ICDOR,B
Name: . Jan Holmgren ) . vame: _Pr Saul Tzipori
77 - .+ Telefax no: 880 2 41 18 46

Telefax No: 46 31 63 66 i
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MESSAGE:

Dear Dr Tzipori, - - o Co -

Attached you will find my evaluation of Dr § Saha's project grant application.
AS you can see from my comments I find this projegt'to be good and worth
supporting with some minor gualifications.,

1 look forward to seeing you in Copenhagan August ZL - "
3 3 ‘ i - "
: : :

With best regards. : -

. . A
i L , 3

é

-
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Gutdhedspatan |0 Nal 03t-63 66 00 véxel 031:63 6638 dirckival
Yot 4 A4 11 AL 86 D0
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Detailed comments _ I T

Thie project reprasents an ipteresting. and. logical”continuatifn:iz. ==
af Nr Saha’s previous work in this area-togethor with profeocoor ’
- 8. ganyal. The objective and specific aims of the project ara - -

highly werthwhila aml ths raanils san oo doabk glve Impbitznt - ——
- information My-only qualification would be that I am somewhat .
unSigar to which degree these studies will (HEES ¥ fcﬂizadd_tﬁ‘
the ﬂaﬁmm"‘d‘rﬁ—hm#% =i DESaRE (S thesistprofec 'ahd/ar B
by Dy Sanyal just 1UUGLVudmdthQLL”LéBUmé by D: $unyul of - - oz

k3

the work done on-the new cholera (NCT} toxin in-hie’laboratory- *:- =

(together with Dr Saha) in which he states: f" T 5Iff§;§d}rcmf“f i
the known &1 iﬂ antigenfd natdref_recepﬁor sité‘ mode*bf action R

] vannon-dialysable heat 1ab11e,
nlu_protein théE_E;;_E;-separated as A
lsanle homogenousumOLétylln EAGEE.Z... The molecular weight of
NCT was determined to be 61, ,000 in SDS- PAGE . and .... to be
_resistant to trypsin and sensitive partially to pronase and
completely to papaln" TThlé“descripEIEE“Eeems'ia_dverlaa
fconsidefably with the genafél aim~and the: specific aim 5 of the'
application and this should be clarified with the investigator.._ .

Otherwise I find this to be a good and xnterestlng project

proposal well worth supporting. s . . -
,
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S 2(a).

2(b).

Clarification of the question raised by reviewer

The purification of the New Cholera Toxin (NCT) aimed in
+
this work will be from both-chclere-toxin.qpositive {CT. )

T

-

and cholera toxln negatlve (CT ) stralns of Vibrio cholerae

OI whlch w1ll fac111tate the quant1tat1cn of the NCT
+ T
produced by the CT stra1n= Further, the purification will

be an obllgatory part to fulfll other specific aims. The

me thod bf purlflcatlon wlll be modified sllghtiy on the
11ght of the previous experlence to increase the yleld of

toxin whlch was very low 1n earller occasion (Ph. D. the31s

submltted by Setarunnahar.s=‘ hin the Institute of Medical

Sciences, BHU, India).

Immunobiological studies will include other specific aims
(2-6) mentioned in the proposal.

Moleculer weight of the NCT will be determined by gel
filtration to see‘the exect molecular weigh£ of the whole
blologlcally actlve toxin mclety and to confirm whether any
part of the molecule is mlssed in SDS-PAGE.

Part of the phy51co chem1ca1 characterlsatlon of the NCT,
|

propose@_:in the protocol (spe01flc aim - 5) will overlap
the previous' work. 5 But, ‘again these will Dbe the
confirmatory “studies to characterise the toxin. However,

in this study the effect of the enzymes on the NCT will be -

determined by PAGE, at the molecular level, which was done
only on - the basis of biological activity in the earlier

study.

R
bR §



