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TOM TAT

Flagullm FHC cua Salmonella enterica serovar T)plumunum &) Typhnnunum) 13 protein 6 khd niing
sinb mién dich phong . kich hoat ca mién dich bim sinh 1n midn dich lhlch mg giap co thé dong vat khing
lai vi khuan, Khong nhimg hé. khang thé Khng Hagellin con duge truydn 1 g3 me sang lmng vi bdo ho gd
con khoi sy xam nhidin ciia Salmoncila. Vi viy. gen mc md héa cho khing nguyén di duge bi¢u hign Irong 1@
bio £. coli nhim dinh ¢id khd ndng su dung chiing dé didu ehé vaccine phong § Typhlmunum FIiC duoc dé
cjp trong bai bdo niy da dugc bidu hnén dudi dang dung h(rp v6i thioredoxin (Trx) nén duoc goi la TrxFhC.
Trong qui trink 1én men sen \udt TFLC, mor (rudrng nuéi ¢y co aah huémg I6m dén sinh khor £. coli BL2I
tii 16 hop ciing nhu san lugng protem ngodi lai TrxFIC thu duge. Khi chang nay duge nudi trong cac moi
trumng M9, MIY. MYL vi LB Jugng TrxFIiC duge bidu hign trong méi trudmg LB cao hon 50 véi cac méi
trudmg con lai. Néu thém mudi M9 va glucose vao mai |ru(‘mg LB. sinh khé1 1€ bao dat gin },ap doi va lugng
protein TrxFIiC duge long hop nhicu hom hin. Ngoar ra. nguon carbon c6 anh huéng lén den sy sinh rugng
cua chung ciing nhu luong protein tii 16 hgp TFIC. Glucose rét thich h(vp cho ching sinh trudmg nhung
khong phu hop dé bice hign Iuo‘ng iém protein ngoat Iai. Kin thay thé ngudn carbon glucose bing glyaml
trong mo1 ruémg LB ¢d thém mudi M9, mic dit 16c dé sinh truong cua rhung cham hon (sau 8 h sinh khéi 1&
bdo mai dat bdng sinh khé té bio cua chung sinh tnréng trong moi truémg c6 glucose hic 6 h) nhumg protein

TrxFIC thu duge v lugng cao hon hin,

Tir khda: E coli BL2I. C. S Typhinmrsum. TrxFIiC. vaccine

MO PAU

Flagellin cua Salmonella enterica  scrovar
Typhimurium (S. Typhimurium) néi chung va cia vi
khuan néi riéng 12 khing nguyén tuong doi on dinh,
it bi dot bién va 1a nhan 16 gay bénh quan trong cua
vi khuan trén dong vat. Day la tiéu phin don duy
nhit cdu thanh nén khing nguyén roi. Ngoar vide
tham gia vao qua trinh van déng, bam dinh cia v
Khuan Ién t& bao dich, khing nguyen roi con tham
gia dic luc giip vi khuin xam nhiém dai thyc bao, g
bao bidu mo rudt, déng thai giap vi khuan thoat khoi
dar thye bao dé phét tan ra co quan ndi tang cla
dong vat by nhiém (Sano er al., 2007). Nhiéu cong
trinh khoa hoc da chung minh fagellin c6 kha ning
k.lch thich sinh mién dich bao h¢ theo ca hai nhanh
mién djch bim smh va mién dich tiép thu (qua mién
d|ch dich thé va mién djch trung gian 1é bao) giip co
thé déng vét khang la1 vi khuin (Cuadros ef al., 2004,
Ramos er al., 2004, McSorley et al.. 2000) Pic bigt,
khi gdy mién dich chu déng cho gia cam VvGi vaccine
6 hoat, hiu hét khang thé duge truyén sang rimg va

bao v¢ g& mé1 nd khang lar Salmonella chinh la
khang thé khéang ﬂage]lm (Chenter er al., 2006).
Nhiéu nhém nghién clu di nhén dinh ring, khéng
nguyén roi cua Salmonella rat cé uém nang dé bio
ché vaccine phong Salmonella cho dong Vit
(Cuadros et al., 2004, Ramos et al., 2004, McSorlcy
et al., 2000). Gan day nhom nghién ci & Nhit Ban
da chimg minh vaccine dudi don wi tdi 6 hop ¢
thanh phén khang nguyén la flagellin FuC cia S.
Enteritidis c6 hiéu luc cao hon ca vaccine vé hoat
dang dugc ban rén thi ruomg, bio b ga chéng lai S.
Enteritidis (Toyota-Hanatani es al., 2009).

S. Typhimurium co hai khng nguyén roi H:i va
H:1,2 cau thanh tr hat loai flagellin FliC va FIjB
tuong img. Trong d6, khing nguyén Hu 1a khing
nguycn i dugc biéu hién thuéng xuyén dé tham
gia vio cic hoat dong song cua té bao. Protein FIiC
da dugc biéu hién duoi dang dung hop véi
thioredoxin (Trx) truéc ving da ndi nén khi duge
biéu hién thanh protein, FIiC s¢ ¢ dang dung hop vér
Trx vd dugc goi 13 protein TrxFliC Theo nhu
Epstein va dong tac gia (2002), protein Trx duge ma
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hod tir gen 1 s& giop cho protein ti to hgp bice
hign on dinh hem, han ¢hé hinh thinh ¢ia troe s
1¢ch. Dé san \ni it duge lugng 16m TrxFIiC ding, cho
thir nghiém 1dm vaceme phong S Typllnnunum cho
gia cam, rong bii b ndy ching 101 cony b két qui
Ve vge [a chon mai friremg [én men d¢ lim @ng sdn
lugng TexFHC tir chung £ cole i 10 hop.

VAT LIEU VA PHUONG PHAP

Vit ligu
Chimg vi sinh viit

Chung £ coh BL2LU (I omp hsd SB(rBmB)gal
dem (DE3) plvsS(Caml)| 16 10 hop mang gen md hoa
fageliin FliC cua ¥ Typhimurium,
Thiét bj 1én men:

H¢ théng Ién ~men da binh Grewa (Belanch
Biotcknik. Thyy Dicn).

Moi tricomg

M9 1 lit wmé truéng chioa 6,645 g
Na,HPO,;.2H:0. 3 g KH:PO4, 0.5 g NaCl; 1 g
NHCL 10 g glucose: 0,24 g MpSO,; 0,024 g

CaCl;.2H,0 (MgSO, va CaCl, dugc chuin by va khir
trung riéng, dé ngudr va bo sung vao mdi trudng).

M9Y: méi trugng M9 co bo sung thém 0.5%
yeasl extract,

MYL. méi rudmg MOY ong dé glucosc duge
thay biing 2% lactose.

LB: 0.5% cao ndm men. 1% bacto tryptone: 1%
NaCl.

LBGlu: Thanh phn nhu mé: wuémg LB nhumg
thém 10 g/l glucose.

MYTGlu: méi truong M9 c6 thém 10 g/l
tryptone, 5 g/l ycast extract.

MYTGly: thanh phan glong moi  trumg
MYTGlu nhung thay glucose bing 10 g/! glyccrol.

MYTLac: thinh phin _gmng méi  trudmg
MYTGlu nhung thay glucose bang 10 g/1 lactose.
Dung dich vi lugny

Mot lit dung dich vi lugng bao gém: 0,5 g
CaCl2H,0; 16,7 g FeCly.6H,0: 0,18 g
ZnSO.7TH,0, 0.6 g CuSO.S5H;0; 0,11 g

MnSO,.1H;0; 0,18 g CoCl,.6H,0; 20,1 g Na-
EDTA.
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Phuong phip
Lén men sin xudt protein 14i (6 hpp

Quy trinh lén men chunb E. coli 4 td hop dwge
thi uu tirng bude uong, h¢ lhcng 1én men Greta. Méi
rumg s\ dum5 dc (10i uu 13 cic moi trudmg trén,
Trude khi nuéi cdy, bo sung 3 ml dung djch vi lugng
vio |1t ndi truomy trong binh lén men. Cie ditu
Ki¢n nuéi ciy chang tr td hgp: nhigt dg nuér ban din
37°C. nhigt 4§ cam (mg ZE - 30"C, pH 6, tbe do
dong khi 0.5-1 vwm; dp sudt 0,1 bar; 1é¢ do khuay
$00-1500 v/p dé kiém sodt gid trj DOT trong khodng
20-30%. Nong do 1P’ I'G cam img 12 0.05 mM. G
sau 1 h. uén hanh thu mau mét 1an dé phan tich loc
d) sinh trudmg thong qua gid tr) ODgeg va sy umg
hop prolcin 1 16 hop pha tan, pha khong tan trén gel
SDS-PAGE.

Dinh luyng protein 1i 16 hgp

Ham lugny protein duge xac djoh so b bing
may VersaDoc Imaging system Model 4000 (Bio-
Rad, USA) dya trén ham qung protein chuin v
duge phan tich biing phan mem Quantity One,
Version 4.6.1 (Bio-Rad. USA). Ham lugng chinh xic
duge xac dinh bang bé kit S. Tag Rapid Assay Kit
{Novagen, USA) (Db Thj Huyén er al., 2008).

KET QUA VA THAO LUAN

Vige tim mm trugng thich hep cho chung i tb
hgp khi nudi cdy trong ndi Ién men 13 rit can thiét
Muc dich cva cong vige nay nhim lhu dugc lugng
lon protein ¢ hogt tinh sinh hoc cao, én dynh, ning
cao sin lugng protein ngoai lai va tiét kiém dugc chi
phi.

Maéi trudmg lén men

Két qué cho thiy, khi nui cdy trong méi truimg
M9. ching (i 6 hop sinh tréng rit cham nhung
néu s dung mdi trudmg M9 cb thém cao nam men
{(M9Y) hoic M9 thém cao ném men va dudng
lactose (MYL) thi ching phat trién rit nhanh. Chimg
1o ngudn niwogen 14 muoi vé co khang thich hvp
hoge khéng di dé ching sinh mréng. Nguge lai, ¢
ching sinh truong 101, nguén mitrogen la cao nim
men o vé thich hop hon mudi vé co. Tuy nhién, sl
S h nuéi cly, ching trong cic méi muang MIY vé
MYL khéng con sinh truémg ddn dén ODgo giim
(Bing 1). Trong khi d6, néu nuéi ching trong mdi
Iruémg LB, mic di ching sinh truéng khong mank.
sinh khdi chi bing mét nira sinh khg thu duqcﬁl
mdi truémg MYL va MY nhung protein tai 1 hop
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TrxFUC dugc sinh ra lai phidu hon ci (Hinh 1). Diéu
dé chimg 6 ching E. coli téi t6 hop cin ngudn
carbon va nitrogen hiru ¢o d€ simh 16ng hop protemn
tai t5 hop.

Bang 1. Kha nang sinh tnséng cia ching 141 t hop trong
céc méi lnrong khac nhau (ODgqo).

Thi gian sau M9 Moy MYL LB
cam (rng (h)
0 06 0.6 0.8 0.6
1 0.8 14 1.3 12
2 1 32 19 1.6
3 13 a4 27 2.1
a4 1.7 8.6 6.7 25
5 1.9 71 59 29
6 21 39 57 3.2

kDa M M9 MOY MYLLB
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Hinh 1. TiXFIiC duoc tong hop & cac mor tneérng nudi cdy
kbac nhau sau 5 gio cam ung.
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Hinh 2. Anh huéng ciia mubi trong mdi lrudng M9 Ién kha nang sinh tuong va téng hop ToxFIC A Sy sinh tudng coa
chung trong mo1 truéng LBGu, MYTGIu_ B. Protein pha tan cia chiing sinh TrxFIIC duoc nudi cay trong moi truong LBGI‘u
C. Proten pha tan cua chung sinh TrFIC dugc nudr cay trong méi truong MYTGlu. M Thang protein chusn 1-3. Mau
dwoc thu & thon diém 3, 4, 5 gitr sau khi cam (rng M1 tén chi vi i cua TrxFIlC
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VI IPTG la mét héa chat dit tién nén trong cong
trinh nay |\gq6n carbon 4 lactose di dugc thir s
dung thay thé cho chdt cam img (Donovan ef ol ,
2000. Kim ef al., 2007) Tuy nhién, két qua hinh 1
cho thiy, khi thay lactosc lam chét cam umg biéu
hi¢gn, TrxFIiC duge sinh ra it hon nhiéu so vén viée
sit dwng PTG 1am chit cam img ong méi truong
LB Mt khic, vi lugng IPTG can dé cam (mg trong
chiing (a1 10 hop & nong do yél thdp (0,05 mM) nén
vige sir dung IPTG van cé thé chip nhin duge.

Mudi v6 co trong mdi tridmg M9

Mubi trong méi trutmg M9 c6 anh hudng 16n dén
kha niing sinh 1ong hop TrxFIiC Dicu ndy da dugc
chimg minh khi nués ciy ching tai 16 hop trong hai
mdi truomg LBGhu va MYTGlu c6 bé sung chat cim
img IPTG. Chung sinh tuong rat manh trong moi
truomg MYTGlu c6 chira mudi cia méi truémg M9 va
ngudn cao ndm men, peptone tuong ty nhu méi
ruomg LB. Trong méi truong nay sinh khéi 1€ bao dat
gan gap déi so vér mél truémg LBGlu (Hinh 2A) va
lugng protein TrxFHC dugre tong hep nhicu hon han
(tinh twén cing mdt lugng té bdo). Chimg 16, mud
trong méi truong M9 rét can thiét cho sy sinh truéng
cua ching va tdng hop protein ngoai lai. G nhimg
khao s&t tuéc diy, ghn nhu 100% proten TrxFIiC
dugc biéu hién dudi dang tan khi nuéi cdy sinh tong
hop protein i t8 hop & 28°C (D& Thi Huyén et al.,
2008). Vi thé_, trong nghién cire nay, lugng TrxFiC
pha tan ¢6 thé dai dién duge cho lugng TrxFliC dugc
1ong hop ra trong qua trinh nuér cdy. Két qua rong
nghiéo ciru ndy ciing da chimg minh glucose khéng
phai la nguon carbon thich hgp cho ching mang gen
JUC sinh tong hop TrxFIiC (Hinh 2B, C)
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irng 18n sin

Lya chgn ngulfm carbon, chiit ¢
lugng TryFliC

Pé lua chon duge v\gu(}n carbon thich hop cho
sinh téng hop TexFhC. chung tai (o hop d3 duge
nudl tiong cic mai trudmg MYTGlu, MYTGly vd
mdi truomg MYTlac Song song voi thi nghigm
wén, sy anh huong cua chit cim img IPTG 1én khd
nang sinh trugmg cva ching cing 43 duge kiém tra vi
trong quy mé binh tam gic, IPTG b dnh huimg i
manh, 1am gidm kha nang sinh trudmg cua chong (D
Thi Huym et ol . 2008).

Két qua thu duge trén hmh 3 chi ta ring, ngudn
carbon ¢ dnh hudng rit Idn dén sy sinh ruomg ciin
chung. bo sanh mit d¢ € bao d’ll duge 0 cac moi
ey, 16¢ d9 sinh truong cua 1¢ bdo cao nhdt va dat
16 pha can bing sém nhét 0 moi trudmg MYTGlu
(sau khoang 6 h nuéi cay) 1iép theo 14 & méy truong
MYTGly va MYTLac. Tuy nhién sinh khéi cao nhat
thu dugc tr méi rudmg MYTGlu va MYTGIy 13 nhu
nhau. Trong méi truémg MY TLac, mét d¢ t¢ bao chi
dat béng m§t nira mat dd 1é bao duge nudi cay trong
nguon carbon la glucose hodc glycerol.

D5 Thy Huyén et al

o

2 3 5 L]
Thé glan nudi cdy (gid)

4 7 8

Hinh 3. Anh huding cia ngudn carbon, chit cdm img ka
kha nang sinh trréng cua ching sinh TexFIC

Tuy nhién, hegng proten i 6 hop TrxFliC
dugc sinh ra khi 1én men ching trong méi trudmg
MYTGlu chi bing 1/3 so vér khi 1én men & mi
ruong MYT(‘Iy (Hinh 4A, B) mic du 6 méi mmng
MYTGly, téc do sinh truong coa ching thap hrm
(sau 8 h sinh khéi t¢ bao mai dat bing siah Khi 18
bao cia ching sinh rudng rong glucose luc 6 h).
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Hinh 4. Anh huéng cia ngudn carbon 18n kha nang sinh tdng hop TrxFiC A Proten pha tan duoc 1ao ra & mé trudng
MYTGIu B Protein pha tan dugc 130 ra & méi trudng MYTGly, C Protein pha tan duoc tao ra & mér truang MYTLac M
Theng protein chudn 1.3° MAu dugc thu & thén didm 3, 4, 51 sau khi cam ung

Théng (huong, glucosc 1a ngudn carbon rét duge
ua chufng dé sinh long hop protein ngoai lai khi Ién
men ching E. coli t4i 16 hop (Zhou er al., 1999). Tuy
nhién, cing c6 cong trinh nghién ciru da thanh cong
trong viéc tdng hop lugng 1én protein lén 18 hop tir
chung E. coli sir dung g]ycerol Jam nguén carbon,
Viée sir dung glycerol ¢6 thé giam lugng sin phim
phy sinh ra trong qua trinh [én men. Péng thoi,
glycerol con 1am ting sinh manh AMP véng. Nho
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o, promoter e duge cam (mg (5 hon nhidu dé sinh
tong hep proten ng ai (Kim et al., 2007). Sau Khi
nuoi ¢y chung tii I hop trong diéu kign 101 1,
luomg Trxk Il( thu duge dat khoang 1.3 mg/it mdi
lmm\\_ nuot

Trong thi nthcn\ nay. chat cam img IPTG
dJudng nhu khong con anh hudng dén sy sinh truong
cua chung. Diéu nay cé thé Iy giai 1a do simh Khdi te
bao di it 1om tai hoi dicm cam img.
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KET LUAN

Trong binh Ién men 1 lit, ching £. coli 3 15 hop
sinh tong hop TrxFIiC voi ham lugng cao nhat dat
1.3 g/lit méi truémg khi dugc nuéi cay cam img &
28-30°C trong mdi trudmg LB ¢6 thém mudi cia méi
truomg M9 va ngudn carbon glycerol, pH 6.

Lai chm on: Bar bio dege thiee hign bang kinh phi
dir an hop tac giiza Vigt Nam-Thuy Dién “Nghién
cliu san xudt cdc protein i 16 hop i dung trong
Nong nghiép va Y dicge ™
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OF MEDIA FOR INCREASING THE YIELD OF RECOMBINANT

SALMONELLA TYPHIMURIUM FLIC FLAGELLIN IN ESCHERICHIA COLI STRAIN

Do Thi Huyen', Le Quynh Giang', Sven-Olof Enfors’, Truong Nam Hai""

!Institute of Biotechnology, Vietnam Academy of Science and Technology

Royal Institute of Technology, Sweden

SUMMARY

Flagellin FIiC of Salmonella Typhimurium 1s an 1mportant antigen which is ablc 10 stimulate immune
response in both innate and adapnve immunes 1o hdp animals agamsr the bacterium. Moreover, the anti-

d chickens was id

d to be d into cges for protecting the newly

flagellin antibody in

hatched chickens fmm Salmonella Thus the gene coding for S. Typhimurium FIiC was cxpreswd in E. colt in

of the

previous smdy to

protein for Salmonella vaccine development.

Protein FiC in this smdyuwas produced 1n fusion form with Thioredoxin thus it was designated TrxFIiC In

rolc 1n cell-bi s of the r bil E coli BL21

TrxF1iC production process, culmre media 1ook 1mp

as well as TrxFIiC productivity Among the i ig

d media: M9, M9Y, MYLand LB, the yicld of TrxFliC

n LB medium was much higher than in the others. Supplement of salts in M9 and glucose into LB medium

* Author for correspondence: Tel: +84-4-37560339; E-mail: imhai@ibt.ac.vn

97



98

B4 Thj Huyén ug.L

resulled m nearly douhle of cell-biomass and signiBcmtly higher TrxFIiC productivity than in LB medium,
Further more, carbon soorces ulso profoundly mlluenced on the growth and production of TrxFIIC of the
recombinant siam - Although glocose was idennlicd us fhe snost suitable carbon source for the £, colt stran
growth, but was ol good for resubting in high yicld ol TrxFIC. Using glycerol insicad of glucose i LB
medim supplemented with the salis of M9 resulicd in lower specilic growlih rate of the recombinant siram
(after ¥ hours of cultivation, cell-bomiass reached by the cell-biomass of the stram grown in medium
contnining glucose as carbon saurce w6 hours) bul TrxlliC productivity was much hugher, approximately 3
folds In the sclected mechum, |4 p Tred JC from 1) cultore was harvesied,

Keywards: E.coli W20 (CS Tiphimurum, b i vaceme





