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Progress Summary 

Project Progress: 100.00% 

Budget Used: 94.06% .. . l - : ~-\~~ 
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Description 

Scale up and opbm1zation of the led batch fermentation process condil1c11s ior 
high cell density cultivation of VCUSM14P strain at 10 II femlentor (Bench 
scale) 

Validation of large scale preparation of liquid vaccine fomli.Jiation and evaluallon 
of its punty. potency and vmbdl!y by phenotypiC and yenotyp1c methods 

Scale up and oplimizauon of the fed balch fermentalio!\ ;>roc,ess condlh<ll\s for 
h1gh cell density culhvation at 100 It rermemor (Pilot !>cafe) 

Optmnzabon of dow11 stream proc.ess•ng un•t op••rations 

Colonization and protective efficacy of V. choler ae vaccu ~~~ slrmn in amm<tl 
models 

Accelerated storage stability test1ng 

Limned pre-clinical and to~1cological stud1es of vaccme formula bon at GLP 
Compliant Test Facdlhes. Malays1a 

Product and process vahdahon of cold chain free. live attenuated cholera 
vaccine. And Researctl wnte up 

Overall Progress 

Research Abstract 

Project 
Completion 
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10 
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Curr\!nt 
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10 
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0 

0 

Expected Completed Actual 
Contributed Completion 

Percentage Completion 
Progress Date Date 

31/05/2016 100 1610-l116 10.00%. 

30/0612016 100 2!1 05ii6 10.00% 

31/08/2016 100 15!08/16 500% 

31.'08!2016 100 26103116 15.00% 

J0/04'2017 100 CJ710U·:/017 15 00% 

31105!2017 100 1410712017 15.00% 

30/09!2017 100 10'08r../o17 25.00% 

30111/2017 100 1510112018 500% 

10000"!.· 

A Fed- batch fermentauon prc.cess was standardized for high cell density culu~ation of th~ al!onuated choltJra V3Ccinc candidate (VCUSM14P). The f£:d·batch 
operation resulted In the highest cell densuy of 1.81) g cells ill. The concentrated b1onta!.s was used to formulate 480 vials of l•quid attenuated ~aCC'ne containing (6 x 
10A8 CFU I ml). The storage stability of the vaccine formulation was evilluatdd for 1ts punty. potency and v1ab1hly by phenotypic and genotyPI•: mo;thO':ls over an 
el(!ended storage period of 140 days al25'C i 2 ·c and 60% 15% rela!Jve hum1d1ty on the BonctPr ICH compliant Stab•hty Chamber 

The viability of lhe vaccme strain (VCUSM14Pj m the fomwlat1on after 140 days of storage was recorded C\1lh 6 x 10'6 CFU 1ml which 1S 2tog~ 1owe1 as compared to 
1ts storage at room temperature (25 • C :t 2"Cj •e; 6 x 10·'8 CFU lml and the reouct1on of CFUs m1ght be allrobuted to the hogh hum1d.ty To ascerta·n the genet;c punty 
of VCUSM14P culture 1n the formulation. the PCR was conducted by usmg lwo dtfferent pnmer sets. The results 1nd1cate that the VCUSM14P strain~~ •nlact and 
comparable to the positive control VCUSM14P (unformulated) Thn vac.c111e cut·ure purity was validated by series of b•ochc>mical tests that are specific for V1bno 
cholera e. S1nce colomzalion IS critical for eliCitation of the 1mmune response. the VCUSM 14P formulation was examined for the11 coloniza!JO!lln I he 1nfant mouse 
model. The colonization ablhty of formulated VCUSM14 shall\ wa& good and recordod with two logs h1gher than thai of onfonnulated VCUSM14P stram ll e ftec!lvely 
colonized and Induced a higher titer of antibodies. 

In order to assess whelher the vaccine fonmlla!lon Is caus•nn reactoqen•u•y, stud•es wr>re perfomtt>d "' hg;ue..i ~e.11 hlops of unvar:cm<>t<'!o rat>llil> anrt ,JnillyZP.d for the 
flUid accumulauon 1n cum;>.mson with ·:.old tyJ.oe and untormul;;ted VCUSM1.1P lt•e vacc•··n formulat•on was found to be non-react09enoc nt dos•J, o' 11)'5·10'6 in 
rabbi! Ileal loop model. The protectM! eff1cacy of vacane formulatiOn WilS delermtned by challeng•J19 .mml.ln•zed ri>hbits b)' the RevPrs•t>te lnlesllna• Tte ArJull Rabb•t 
Diarrhoea (RITARD) model. Rabt•rts ··acc1nat~ c~•th v<J•Xi!'10 fonnl•lallon C>l' untorl'lul<oted VCUSM :4P s•Jrvlved the chall~nge and sho;·.oJ no ~•gns or charrhoe<o and 
other symptoms of disease or death up lo 5 days of tha observatiOn period. Wher«>as. 100% n10rtal•ly v.as obse•ved In un,•accinated (control! r<lbb•ts ·Mfhln 18 hours 
post challenge l'.ilh wild lype. In conclusion. our results validate the cold chain free formulatJon of VC.:USM11P IS non-re<Jctogcn•c and •mmunogemc in vivo. and 
protects animals from lethal V. choleran 01~19 challenge. 

A Palen! for "A monovalent vaccme formula~on and a melhorl for preparai!Onlhereor was filfJd on 09/01;2018. Reference. Palen! Applicallon No Pl2018700106 at 
Intellectual Property Corporabon of Malaysia tMyiPO) 

Summary of Research Findings 

The storage stab1hly of Jh Live Attenuated Cholwa Var.w'e rlACVJ fonnulatoon was evahoated for 1ts punty. potency arnJ v.ab1J,ty by rf'~;-;,1)'111(; ,)rd Q!-no:vp•c 
methods over an el<tenoed storage periOd of 140 da~-s at 25'C ± 2'C and 60,_, ! 5% hum ... J1l; The ;)iilss lest luh,;:;'v1al~ cor.ta:nonglhe LACV lormuli1t•on \Hire 
oncubated m lhe BmdN ICH complian: Stability Chamher lli\O momtorc<i regularly on weekly bas1s 

1) Accelerated stabd1ty tesl!ng of the L1ve Attenuated Cholera Vaccone tLACV) fllrnJUiation at 25 C :t 2 C and 60% 1 5% hum1d1ty 

The viability of the vaccono str<Jin (VCUSM14P) in the follnuf,,t,on after 140 days of storage at25 •·c and UO% hum1d1ty was recorded wi~h l3 >. 10'G CFU /mi. Tho 
v1abillty of the strain in t 11~ fom1ulahon was 2 logs lower after 140 day:. of :;tor age ;1s compared to ·ts storag(; dl room temperature (25 ·· C i 2 ·c)"' 6 x 10'8 CFU /ml 
and the reduction of coi·Jncs might be attributed to lhe h1gil t;uuud•ty. 

2) Genetic punty verif•c.:.llon of vacrine cand1dato m th•l formulalion by Polymer:~se Cha:n Rc·o::tion 1PC~r 

To identify the 1ntact VCU ,M14P culture m tne formul<otJon '"' 1d0 days o;tr.-agE- at 25 C and GO ·, nun•·U•!y. PCR ~'VS perforrnP.d b) liSt Y:J twn •liffF<•cnt pnn;E-r s~ts 
PCR and gel eleclrop:l" ' s·~ was ~onducled as lh!l gcnc:Jc ron It of VCUSMt .t 0 cul!lne •n the col1 tain fr"e :o•mtrliltlon. Tl"e ' or>t PCR eacuon (,onduc.:e" was !h& 
Mctx reactJOn usmg Met• ; 11?MS-F and c-txBCDS-R prrrner f • ;,e ~'">teC!IOn of ·11e pr!;$enco ::.ft'l~ ., ... t."'ted elY•' q~ne 1n th~ san1p!N }" ":••fy th;•l the mutar~rJ r.lxA 
gene does not 1evert h;;o 1. t) the tOKig.;n•c forrn. All the san p <; c:nnt.;ln•ng cullurP .n the fonnuf,:l. sa:; NPII .,, tho fJ')Sillve <:('l!'(r<>l •t 1• 'r • tr1e VCUSM1-1P stra:n 
from the glycerol slt•C.' r~ .., shown !hE- t,:mrl "' 700bp$ r q1c" •• '1Jie nt> tJallCirs r,l.tserv,·d •n tt e 1 •r; 1v.~ cn.,twl_ coiiJPln Tt.rs 1'1ci!C.1t '~:. • mulaleco rt~A gene IS 

prt>sent 111 the cultu~o an• 1: Is t1ee 'r,1m contarn:nnl•o•\. < PCR "'~'··on K;o:1r ~ ro - ·t" 1:.rng KanF5t::·2F and KanFsc : p : 1· '''!>.vue used to detect the 

'-"--·"- · , ...... --•- _,..., , _ ,, , ... ,. ... t,. ..... J .... ;JDI ')C:.-. ... ...... ,..,.. h i , .,,...,.._, ,...,, .... ,..,..,, ,..1 oc f ,...""' "'"'"'"''"""'"ird ,..lc-?n,. ..... ia,...tlrt::.R1 t:::1 R.ru•nlrf:?R.t t -:crlti.:?C';O.d~R.o\t::altt::atinn: 


	Button2: 
	Button3: 


