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Recombinant Hepatitis B surface antigen (HBsAg) production was carried out in 2 strains
(BJ5462 and JEL-1) of Saccharomyces cerevisiae, which are protease-deficient strains and harbor
pEB-G1 plasmid containing GAL10 promoter and Pre S,+S gene encoding for middle size of
HBsAg. Environmental factors, induction conditions, medium composition and cultivation mode
of operation were investigated in order to obtain high biomass concentration and HBsAg
expression.

With higher HBsAg productivity, cellular productivity and shorter production time, S.
cerevisiae JEL-1b, a transformant of JEL-1, was selected for further study. In batch shake flask
cultivation on Synthetic Defined (SD) medium, optimum conditions for HBsAg production (76.5
ng/mg protein) were obtained as follows : 30°C, pH 3.5 - 4.0, 0.5% w/v galactose and the mid-log
growth phase (approx. 18 h after inoculation) induction time. Plackett-Burman design experiments
on SD medium indicated uracil, histidine, FeCl;-6H,0 and KH,PO, stimulated cell growth while
KI, MnSO4-H,O and nicotinic acid showed an inhibitory effect (P>75%). Addition of 1% yeast
extract into modified SD (MSDY-1) could provide lower HBsAg degradation but higher plasmid
retention and biomass yield. For batch cultivation on MSDY-1 medium, maximum specific HBsAg
was 73 and 65.4 ng/mg protein in shake flask and bioreactor, respectively. For fed-batch
cultivation on MSDY-1 medium, biomass with glucose or MSDY-1 feeding strategy was obtained
2 or 3 times higher, respectively, than one in batch culture. However, the maximum specific
HBsAg level in glucose fed-batch (67 ng/mg protein) was similar with one in MSDY-1 batch
cultivation. While in MSDY-1 fed-batch, unexpected low specific HBsAg level (45.4 ng/mg
protein) was obtained due to reduction in galactose and high plasmid instability. In addition, a
decrease in HBsAg level in either glucose or MSDY-1 fed-batch (from 67 to 19 or 454 to 17.6
ng/mg protein, respectively) in the late phase of cultivation may be due to reduction of galactose
concentration (as specific galactose concentration : from 0.48 to 0.1 g/1-ODgg or 0.31 to 0.05 g/l-
ODggo in glucose or MSDY-1 fed-batch, respectively).

Further investigation in fed-batch cultivation are needed for optimum amount of galactose
and feeding strategy in order to obtain higher HBsAg production. Specific galactose concentration
may be used as a comparative index.




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

3936494 SCBT/M : a3 : inaTulad Taam; m.u. (e luladhnan)
ig  ASMEIEIIY - mMswaausuAlnuduilves Y sdudniausiiall Iaus asutliunio o

(PRODUCTION OF HEPATITIS B SURFACE ANTIGEN BY A RECOMBINANT YEAST). AASIHANS
muguineiineg : 95309@ Buansug, PhD,, TuTad yauda, PhD, Aeiua nediA, PLD, 154 wih.

ISBN 974-04-0042-6.

n1swanas neuiiuuiseufivuduirves ¥ adusmausiiall MBsAg) Taold Saccharomyces
cerevisiae 2 vy fie BIS462 uaz JEL-1 Fuflumeiuiidanuunnsesdemsadiuenlad lison
uasIdSumanaiin pEB-G1 Suilszneudas GALIO promoter uazdiu Pre S,+5 Heeasvialdihmeudion
suIAna1ees HBsAg Taelddnudsileiomedannden annzmsmiloni ssilseneuvesemsiaes
e uaz s msivude e bl ldnmudiduvesinuan uszmsuansesn HBsAg g9

nnfinsHan HBsAg figend, SasmswanEadigend sunnalunswaafiguni i s
cerevisiae §8WUY JEL-1b Hafh transformant ve JEL-1 gmﬁan'lumsﬁnmﬁfmia'lﬂ nistasudeuu i
dmﬁaﬂu shake flask 930 Synthetic Defined (SD) medium 1fu ﬁm'wﬁmmmmmmwﬁm HBsAg (76.5
wTunsudefiadniuTsiu) fefl 30 ewruwaiFos, pH 3.5-4.0, wilenihdamhmanuanTagdt 0.5% 1
| minalTuins uaznmflumsmfimmmsuamaanmm HBsAg ity midlog vesmsiTgivia
szane 18 $2 TumSamsi@niade) lunsAmndsesdiszneuves SD medium filnadensinsayduln
1a87F Plackett-Burman W31 uracil, histidine, FeCl, :6H,0 ua2 KH,PO, Faenszqumsiesgyfiu lnveasrad
Tuvaiedi K1, MnSOH,0 uagnse nicotinic 1 ﬁwa”lumsﬁ'ugmﬁms“agnﬁn‘Iwﬁszﬁ'vmmﬁ?afi'uu1nni1
75% MSIAY 1% yeast extract 8411 modified SD (MSDY-1) $1waamsidoan1nve HBsAg a9, §3asanansa
Foumanadia 13 1dge uasWilSinaiiunage dwsunswanuu hidetieslu MSDY-1 medium thi W
dumzvosHBsAg qugailhi 73 uaz 654 wilunSudediadnduTusdu Tu shake flask uazsedanlgns e
v dwSumsdsadeuiwieriealu MSDY-1 medium v ﬁafmnﬂamﬂmanqiﬂﬁ %39 MSDY-1
fwavh TS anaiuty 2 ve 3 vhvesmsdounylideriosmudidy adrelsia USunmgegaves
HBsAg Tunswdauuunsieiiesiitnsileudaenglng (67 wilunduseiiadniuTilsaw) vt Indioetu
Winagsgaiinutunswdauuylidediesdas MsDY-1 daulunswiauuuisweidesdas Mspy-1 1
wuhihl5ina HBsAg feeinn (45.4 wilunsudefiagndulilsau) Fsernithuwsiensanasvesmuaning
uazms hindesedrannvemaaiia uenomd  Usinm HBsAglumsnaauuuisdaiiasiigmstlen
ngInauaz MSDY-1 aaaslusrwmdsesmsndn (310 67 i 19 uaz 45.4 1 17.6 i Tunfudeiadnsu
Tlsfu mudidy) endmmgunenmsanaswennududuvesnuanlaag Ganududusimzveam
uanTaa: 91 0.48 11w 0.1 nSudednsAeOD,, W3e 0.31 i 0.05 nfurednseoD,, umswiauuuRwe
iesiiimaifung g wie MSDY-1 auddy

msiinsAnnduduintumssdanuieries wevmiSinanuanaauaziimsileu
emsidsudeRimnzoy Meifimsnan HBsAg figetu annduduiumzvesmuanTaaerees iths
asswiiniteimiunlflss lomi lumsdnnfifetestumsnaa HBsAg Tavldanuduiuisznialiua

= g 4 M 3
muan lag uazTunauvenfioghuveiiu q






