
Tgp chi Cong nghe Sinh hgc 10( 1): 93-98. 2012 

L I / A C H Q N M O I T R U C J N G N U O I C A Y N H A M T A N G SAN L U g i N G F L A G E L L I N F L I C 
T A I T O HQfP C U A SALMONELLA ENTERICA S E R O V A R T Y P H I M U R I U M T U 
ESCHERICHIA COLI 

Do Thi Huyen' , Le Quynh Giang' , Svcn-Olof EiiforsS Truong Nam Hai' 

' Vien Cong ngh? smh hgc, Vi^n Khoa hgc vd Cong ngli(' Vit-i Nam 
^ Vien Cong nghe Hoang gia Thuy Dien 

TOM TAT 

Flagellin FliC ciia Salmonella enlerica scrovar Typhimurium (S Typhimunum) la protein co khi nang 
sinh mien djch phong hp. kich ho^t ca mien djch bim smh Ian mien djch thich img giiip co the dpng vat khang 
l?i vi khuan. Khong jihimg ihc. khing ihc khing flagellin con dugc truyen tir gi m? sang trimg va bio hp gi 
con khoi sy xam nhiein ciia Salmonella. Vi v̂ ly, gen fliC ma hda cho khing nguyen da dupe bidu hi^n trong td 
bio E. coli nham danh gii kha ning su dyng chiing dc dieu che vaccine phong S Typhimunum. FliC dupe dd 
C9P trong bai bdo niy da dupe bicu lii^n dudi dgng dung hgp vdi ihioredoxin (Trx) nen duoc gpi la TrxFliC, 
Trong qua trinh len men son \uat TrxFliC. moi tnrdng nuoi ciy co anh huong Idn ddn sinh khoi E. coh BL21 
tai to hpp ciing nhu san lupng prolein ngoai lai TrxFliC thu dugc. Khi chiing nay dugc nuoi trong cac moi 
trudng M9. M9Y, MYL vi LB. lupng TrxFliC dupe bidu hien trong moi truong LB cao hon so voi cac moi 
trudng con Igi. Neu thciii mudi M9 vi glucose vio moi irucmg LB, sinh khdi te bao dat gin gip doi va lupng 
prolein TrxFliC dugc tong hpp nhieu hon han. Ngoai ra. nguon carbon co anh huong Ion den s\r sinh trudng 
ciia chiing cung nhu lupng protein lai td hgp TrxFliC. Glucose rit thich hpp cho chiing smh truong nhimg 
khong phii hpp de bieu hien lupng Idn protein ngoai lai. Kin thay the nguon carbon glucose bing glycerol 
trong moi trudng LB c6 them muoi M9. mac dii toe dp sinh truong ciia chung cham hon (sau 8 h sinh khdi tg 
bao mdi d^l bang sinh khoi te bio ctia chiing sinh trudng trong moi truong c6 glucose luc 6 h) nhung protem 
TrxFliC thu dupe vdi lupng cao hon hin. 

Ta-khda: E coliBLlI, fliC. S Typhin f, TixFliC. vaccine 

Flagellin cua Salmonella enlerica serovar 
Typhimurium (S. Typhimurium) ndi chung va ciia vi 
khuan ndi rieng la khang nguyen tuong ddi dn dinh, 
it bi dot bien va la nhan td gay benh quan ti^ong ciia 
vi khuan tren dpng vat. Day la tieu phan don duy 
nhat cau thinh nen khang nguyen roi. Ngoii viec 
tham gia vao qua trinh van dgng, bim dinh ciia vi 
khuan len te bao dich, khang nguyen roi cdn tham 
gia die lyc giijp vi khuan xam nhiem dai thyc bio, te 
bao bieu md rupt, ddng thdi gnip vi khuan thoat khdi 
dai thyc bio de phit tin ra co quan npi tang cua 
dpng vat bi nhilm (Sano et ai, 2007). Nhieu cong 
trinh khoa hpc da chimg minh flagellin cd kha nang 
kich thich sinh midn djch bio hp theo c i hai nhinh' 
miln dich bim sinh vi miln djch tiep thu (qua mien 
dich dich the v i mien djch trung gian te bio) gnip co 
the dpng vat khang Igi vi khuan (Cuadros et ai, 2004, 
Ramos el ai, 2004, McSorley et ai, 2000). Dac bidt, 
khi gay miln dich chii dpng cho gia cim vdi vaccine 
vd hoat, h iu hdt khing thd dupe ti^ydn sang trung v i 

bio ve g i mdi nd khang lai Salmonella chinh la 
khing the khing flagellin (Chanter et al, 2006). 
Nhieu nhdm nghien ciru da nhan dinh rang, khing 
nguyen roi ciia Salmonella rat cd tiem nang de bio 
che vaccine phong Salmonella cho dpng vat 
(Cuadros et ai, 2004, Ramos et ai, 2004, McSorley 
et al., 2000). Gan day nhdm nghien ciiu d Nhat Ban 
da chimg minh vaccine dudi don vi tai to hpp cd 
thinh phin khang nguyen la flagellin FliC ciia S. 
Enteritidis cd hieu luc cao hon ca vaccine vo hoat 
dang dupe ban tren thi trudng, bio hp ga chong lai S. 
Enteritidis (Toyota-Hanatani et ai, 2009). 

S. T^himurium cd hai khang nguyen roi H:i va 
H:l,2 cau thanh tit hai loai flagellin FliC va FljB 
tuong ling. Trong do, khang nguyen H:i la khang 
nguyen trdi dugc bieu hien thudng xuyen de tham 
gia vao c ic hoat dpng sdng cua te bao. Protein FliC 
da dupe bidu hien dudi dgng dung hpp vdi 
Ihioredoxin (Trx) horde vung da ndi nen khi dugc 
bidu hien thinh protein, FliC se d dang dung hpp vdi 
Trx va dugc gpi la protein TrxFliC Theo nhu 
Epstein va ddng tac gia (2002), protem Trx dupe ma 
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hoa Hi gen ir\ sc giiip cho protein l;ii id hgp bicu 
hipn dn dinh IUTH, hgn did hinh thinh t-'ilii true sai 
Ipch. Dd sin \u;il dugc lugng Idn TrxFliC dimg cho 
thu nghipm lim VIRLIHC phiMig S. Typhimurium cho 
gia cam, irong bii bio niy chung ldi cdng bd kcl qui 
\d vii;c lya chpn mdi innnig len men dc lim ting sin 
lupng TrxFliC lir chung E. t nli tii id hpp, 

VAT LIEU VA PHUONG P H A P 

\ at li^u 

Cluing vi sinh v^t 

Chung E. coli BL2I [F nmp lisd SB(rBmB)gal 
dcin (DE3) ply.sS(Caml)] lii Id hgp mang gen mS hda 
flagellin FliC cua ,V Typhimurium. 

Thiet hf len men; 

Hd thdng len men da binh Grcia (Bclanch 
Bioteknik, Thgy Dien). 

Moi trudng 

M9' 1 lit moi trudng chua 6,645 g 
Na2HP04.2H20, 3 g KH.POt, 0,5 g NaCl; 1 g 
NEiCl; 10 g glucose; 0,24 g MgSOj; 0,024 g 
CaCl2.2H20 (MgS04 va CaCL dugc chuin bi va khii 
trimg rieng, de ngupi va bd sung vio mdi tiutmg). 

M9Y: mdi trudng M9 cd bd sung them 0,5% 
yeast extract. 

MYL. mdi trudng M9y uong dd glucose dugc 
thay bang 2% lactose. 

LB: 0,5% cao nam men, 1% bacto tryptone; 1% 
NaCl. 

LBGIu: Thinh phan nhu moi frudng LB nhung 
them 10 g/1 glucose. 

MYTGlu: mdi ti-udng M9 cd them 10 g/1 
tryptone, 5 g/l yeast extract. 

MYTGly: thinh phan gidng mdi trudng 
MYTGlu nhung thay glucose bang 10 g/1 glycerol. 

MYTLac: thanh phan gidng mdi tiirdng 
MYTGlu nhung thay glucose bing 10 g/l lactose. 

Dung dich vi lu^mg 

Mgt lit dung dich vi lugng bao gdm: 0,5 g 
CaCl:.2H20; 16,7 g FeClj.eHjO; 0,18 g 
ZnS04.7H20, 0,16 g CUSO4.5H2O; 0,11 g 
MnS04.1H20; 0,18 g C0CI2.6H2O; 20,1 g Na-
EDTA. 

94 

Phutrng phip 

I.i>n men sdn xudt protein tdi to h(rp 

Quy Irlnh len men chimg E. coii tii td hgp duqtc 
tdi uu itrng budc trong hp thdng len men Greta. Moi 
trudng sir dyng dc loi uu l i cic mdi trudng tren. 
Trudc kill nuoi cay, bo sung 3 ml dung djch vi lugng 
vi'io 1 lit mdi irudng trong binh len men. Cac dî u 
kidn nuoi cay chimg lii to hpp: nhi^t dp nudi ban diu 
37"C, nhipt dp cim img 28 - 30"C, pH 6, tdc i^ 
ddng khi 0,5-1 w m ; i p suat 0,1 bar; tdc dp khuiy 
500-1500 v/p dd kiem soil gii trj DOT trong khoing 
20-30%. Nong dp IPTG cim ung li 0,05 mM. Cii 
sau 1 h. lien hinh thu mau mgt Ian dc phan tich tdc 
dp sinh trudng thdng qua gii trg ODMXI va sy ting 
hgp prolein lai td hgp pha tan, pha khdng tan tren gel 
SDS-PAGE. 

Djnh luxrng pri/tein tdi to hpp 

Him lupng protein dupe xac d|nh so bp bing 
miy VcrsaDoc Imaging system Model 4000 (Bio
Rad, USA) dya tren him lupng protein chuan vi 
dupe phan tich bang phan mem Quantity One, 
Version 4.6.1 (Bio-Rad, USA). Him lupng chinh xac 
dugc xic dinh bang bp kit S. Tag Rapid Assay Kit 
(Novagen, USA) (Do Thj Huydn et ai, 2008). 

KET QUA VA T H A O LUAN 

Vipc tim moi tiirdng thich hgp cho chiing tii to 
hgp khi nudi cay trong ndi len men li rat can thiet 
Myc dich ciia cdng vipc n iy nham thu dugc lupng 
Idn protein cd hogt tinh smh hgc cao, dn dinh, nang 
cao san lupng prolein ngogi lai v i tidt kiem dugc chi 
phi. 

Mdi t rudng len men 

Kel qui cho thay, khi nudi cay trong mdi trudng 
M9, chimg lai td hpp sinh tiirdng rat chgm nhung 
neu sir dyng mdi trudng M9 cd them cao nam men 
(M9Y) ho$c M9 them cao n im men vi dudng 
lactose (MYL) thl chiing phit trien rat nhanh. Chimg 
td ngudn nitrogen la mudi vd co khong thich hpij 
hoac khong dii dd chiing sinh trudng. Ngugc lai, de 
chiing sinh trudng tdt, nguon nitrogen Ii cao nam 
men cd ve thich hgp hon muoi vo co, Tuy nhidn, sau 
5 h nudi cay, chung trong cic mdi tnrdng M9Y va 
MYL khdng cdn sinh trudng din den OD«)o gî m 
(Bang 1). Trong khi dd, neu nudi chung trong mfii 
trudng LB, mgc dii chung sinh trudng khdng mgnh, 
sinh khdi chi bing mgt nira sinh khdi thu dugclil 
mdi Oirdng MYL v i M9Y nhung protein tai to iQP 
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TrxFliC dupe sinh ra lai nhidu hon ca (Hinh 1). Dilu 
do chiing td chung E. coli t ii td hgp cin ngudn 
carbon v i nitrogen hiiu co de sinh tdng hgp protein 
t i i td hpp. 

Bang 1. Khi nang sinh tnj-dng cua chiing tai td hgp Irong 
cac moi tnrcrng khic nhau (OD«ao). 
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liif 
Hinh 1. TrxFliC dugc tdng hpp 6 cac n 
khac nhau sau 5 gio c im ung. 

H tnKrng nuoi cay 

Vi IPTG la mdt hda chit dit tidn ndn ti-ong cdng 
h-inh niy ngudn carbon la lactose d i dupe thir sir 
dyng thay the cho chat cim img (Donovan et al, 
2000, Kim et al., 2007) Tuy nhidn, kdl qui hinh 1 
cho thay, khi thay lactose lam chit cim img bieu 
hidn, TrxFliC dupe sinh ra it hon nhieu so vdi vide 
sii dyng IPTG lim chat cim ling trong mdi trudng 
LB Mil khic, vi l u ^ g IPTG can de cim iing trong 
chimg til to hgp d ndng dp rit thip (0,05 mM) nen 
vide sir dyng IPTG van cd the chap nhgn dugc. 

Muoi vo CO trong moi t rudng M9 

Muoi trong mdi trudng M9 cd inh hudng Idn den 
khi ning sinh tdng hpp TrxFliC Dieu niy di dupe 
chimg minh khi nudi cay chiing tai td hpp trong hai 
mdi tnrdng LBGlu vi MYTGlu cd bd sung chat cim 
img IPTG. Chimg sinh tnrdng rat mgnh uong moi 
trudng MYTGlu cd chiia mudi cua mdi trudng M9 vi 
ngudn cao nam men, peptone tuong ty nhu moi 
trudng LB. Trong mdi tiardng niy sinh khdi te bio dat 
gan gap doi so vdi mdi trudng LBGIu (Hinh 2A) vi 
lugng protein TrxFliC dupe tdng hpp nhieu hon han 
(tinh tren ciing mot lugng te bao). Chdng td, mudi 
trong moi tiudng M9 rit can thiet cho su sinh tindng 
ciia chimg vi tong hop protein ngogi lai. 0 nhiing 
khio sit tiTjdc day, gin nhu 100% protem TrxFliC 
dupe bidu hien dudi dang tan khi nudi cay suih tdng 
hgp protein tii td hgp d 28°C (Dd Thi Huyen el ai, 
2008). Vi thd, trong nghien cim nay, lupng TrxFliC 
pha tan cd the dai dien dugc cho lupng TrxFliC dugc 
tdng hgp ra trong qua trinh nudi cay. Ket qui trong 
nghien cim niy ciing d i chiing miiJi glucose khdng 
phai l i ngudn carbon thich hgp cho chimg mang gen 
fliC sinh tdng hgp TrxFliC (Hinh 2B, C). 
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Hinh 2, Anh hu'ong cua muoi Irong moi tru'ong M9 len I 
Chung trong moi truong LBGIu, MYTGlu B. Prolein pha 1 
C. Prolein pha Ian cua chung sinh TrxFliC 6u(?c nuoi c 
flu'oc Ihu a thoi diem 3, 4, 5 gio- sau khi cam u'ng MOi ten chi vi tri ciia TrxFliC 

•1,̂  nang sinli Iruo'ng va tong hap TrxFliC A Su smh truong ciia 
in cua chiing smh TrxFliC dugc nuoi cay trong moi Irucrng LBGIu 
ly trong moi tru-ong MYTGlu M Thang protein chuan 1-3. Mau 



DoTh] Huyen e/o/. 

Lya chpn ngudn carbon, chat ciiin irng Idn s i n 
luyng TrxFliC 

Dd lya chpn dupe ngudn carbon Ihfch hgp cho 
sinh tdng hgp TrxFliC, chung tii td hgp d i dugc 
nudi tiong cic mdi irudng MYTGlu, MYTGly vi 
mdi mrdng MY1 Lac Song song vdi thi nghidm 
tien, sy inh hudng ciia chit cam img I P l d len khi 
ning sinh truPng cua chimg cung d i dugc kidm tra vl 
tiong quy md binh lam giic, IPTG cd inh hudng rit 
mgnh. lim giim khi ning smh trudng ciia chiing (Do 
Thi Huydn e r a / , 2008). 

Kdt qui Ihu dugc tien hinh 3 chi ra ring, nguon 
carbon cd inh hudng rit Idn den sy sinh irudng cua 
chung. So sinh mgt dp le bio dgt dugc d cic moi 
tiudng. tdc dp sinh trudng cua le bio cao nhal v i dgt 
tdi pha can bing sdm nhit d mdi tiuimg MYT(ilu 
(sau khoing 6 h nudi ciy) tiep theo l i d mdi trudng 
MYTGly vi MYTLac. Tuy nhien sinh khdi cao nhal 
thu dugc tir mdi trudng MYTGlu vi MYTGly l i nhu 
nhau. Trong mdi trudng MYTLac, mat dg tc bao chi 
dgt bing mpt niia mgt dp te bio dugc nudi cay trong 
ngudn carbon l i glucose hoic glycerol. 

Hinh 3. Anh hufirng c i a ngudn carbon, chit cim Ong I8n 
khi ning stnh trudng cua chimg sinh TrxFliC. 

Tuy nhiSn, lupng protein tii td hgp TrxFliC 
dupe sinh ra khi len men chung tiong mdi trudng 
MYTGlu chi bing 1/3 so vdi khi len men o mft 
irudng MYTGly (Hinh 4A, B) mic dii d mdi tiuong 
MYTGly, tdc dp sinh tiudng ciia chiing thip hmj 
(sau 8 h smh khdi td bio mdi dat bing sinh khdi tl 
bio ciia chung sinh trudng trong glucose luc 6 h). 

kl)a M 1 

- im 

r r r 
m -ifi 

H 
Hinh 4. Anh huong cua nguon carbon jgn khi ning smh tdng tiup 11 
MYTGlu B Prolein pha tan dugc tgo ra d m6i tru6ng MYTGIyi C Prr: 
Thang protein chuin 1-3' M iu flirgc thu a thii'i di^m 3, 4. 5 h sau l̂ hi c; 

liC A Protein pha la 
>in pha tan duvc tao i 
n ung 

1 du-p-c tao ra 6 mot trircmg 
a a moi truong MYTLac; M. 

Thdng thudng, glucose l i ngudn carbon rat dupe 
ua chupng de sinh tdng hpp protein ngogi lai khi len 
men chiing E. coli tii td hgp (Zhou et ai, 1999). Tuy 
nhien, ciing cd cdng trinh nghien cuu d i thanh cdng 
tiong vide tdng hgp lugng Idn protein tii td hpp tii 
chung E. coli six dyng glycerol lam ngudn carbon. 
Vide sir dyng glycerol cd the giim lupng sin phim 
phy sinh ra trong qui trinh len men. Ddng Uidi, 
glycerol cdn lam t ing sinh mgnh AMP vdng. Nhd 

LI6, promoter kit.' ilua-j -.am ung tdi hc.m nliieu de sinh 
iLing hirji praloin ngoai lai (Kim el al., 2007). SauWii 
nudi L-iiy chiing lai td hpp trong dieu kien tdi ini, 
lugng frsFliC thu dupe dai khoang 1.3 mg/lit mdi 
trircmg iiiidi cay. 

Trung thi nghiem nay, chat cam img IPTG 
dudng nhu khdng cdn anh hudng den su sinh truon| 
cua chung. Dieu nay cd the ly giai la do sinh khoi te 
bao dfl dii Idn tai thdi diem cam iing. 
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Ti;ong binh len men 1 lit, chiing E. coli t ii td hgp 
sinh tong hpp TrxFliC vdi ham lupn§ cao nhit dai 
1,3 g/lit mdi tnrdng khi dupe nudi cay cam ung d 
28-30''C trong mdi tiudng LB cd them mudi ciia mdi 
tiudng M9 va ngudn carbon glycerol, pH 6. 

Ldi cam gn: Bdi bdo dugc thirc hign bang kinh phi 
du dn hgp tdc giira Vigl Nam-Thuy DiSn "Nghien 
ciru sdn xudt cdc prolein tdi to hgp sir dung trong 
Ndng nghiep vd Ydugc". 

TAI LIEU THAM KHAO 

Chanter N, Jackson K. Pugh C. Sheehan B (2006) 
Vaccination of laying chickens with an inacbvated 
Salmonella vaccine reduces Salmonella growth in eggs. 
Poster. 13S Internaiional Symposium Salmonella and 
Salmonellosis, 10-12 May 2006, Si Malo. France 

Cuadros C, Lopez-Hernandez FJ, Dominguez AL, 
McClelland M, Lustgarten J (2004) Flagellin fiision 
proteins as adjuvants or vaccines induce specific immune 
responses. InfectImmun 72(5): 2810-6. 

Dd Thj Huydn, Le Quynh Giang, Van Thi Nhu Nggc, To 
Long Thanh, Trtiong Nam Hai (2008) Ftagelhn FliC cua 
Salmonella Enlenca serovar Typhimurium duoc bieu h i ^ 
lot trong Escherichia coli BL21 dudi dang dung hop vdi 
thioiedoxin. Tap chi Khoa hgc vd Cong nghe 46(2): 49-57. 

Donovan RS, Robinson CW, Click BR (2000) Optimizing 
the expression of a monoclondl antibody fragment under 

the transcript ional control of the Escherichia coli lac 
promoter Can J Microbiol 46: 532-41 

Epstein SL, Tuinpey TM, Misplon JA, Lo CY, Cooper LA, 
Subbarao K. Renshaw M, Sambhara S. Kalz JM (2002) 
DNA vaccine expressing conserved inllucnza virus 
proteins proleclive against H5NI challenge infection in 
mice. Emerg Infect Dis 8: 796-801. 

Kim M. Elvm C, Browniee A, Lyons R (2007) High yield 
expression of recombinant pro-resilin: lactose-induced 
femicnlalion in £ coli and facile purification. Protein 
ExprPurii 52(l):230-3b. 

McSorley SJ. Cookson BT. Jenkins MK (2000) 
Characterization of CD4*̂  T cell responses during natural 
infcclion wilh Salmonella typhimurium. .! Immunol 164: 
986-93. 

Ramos HC. Rumbo M, Sirard JC (2004) Bactenal 
llagellins: mediators of pathogenicity and host immune 
responses in mucosa. Trends Microbiol 12' 509-17 

Sano G, Takada Y, Goto S, Marayama K, Shindo Y, Oka 
K, Matsui H, Matsuo K (2007) Flagella facilitate escape of 
Salmonella from oncotic macrophages. J Bacteriol 189: 
8224-32. 

Toyota-Hanatani Y, Kyoumoto Y, Baba E, Ekawa T, Ohta 
H, Tam H, Sasai K (2009) Importance of subunit vaccine 
antigen of major FliC antigenic site of Salmonella 
Enteritidis II: A challenge tnal. Vaccine 27.1680-84. 

Zhou D, Hardt WD, Galan JE (1999) Salmonella 
typhimunum encodes a putative iron Uansport system 
within the centisome 63 pathogenicity island. Infect Immun 
67: 1974-81. 

SELECTION O F M E D I A FOR I N C R E A S I N G T H E YIELD O F R E C O M B I N A N T 
SALMONELLA T Y P H I M U R I U M FLIC F L A G E L L I N l^ 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 FliC of Salmonella Typhimunum is an importanl antigen which is able to stimulate immune 
response in both innate and adaptive immunes to help animals against the bacterium. Moreover, the anti-
flagellin antibody in vaccinated chickens was identified to be transmitted into eggs for protecting the newly 
hatched chickens from Salmonella Thus, the gene coding for S. Typhimurium FliC was expressed in E. coh in 
previous study to investigate feasibility of the recombinant protem for Salmonella vaccine development. 
Protein FliC in this study was produced in fiision form with Thioredoxin thus it was designated TrxFliC In 
TrxRiC production process, culture media took important role in cell-biomass of the recombinant E coli BL21 
as well as TrxFliC productivity Among the investigated media: M9, M9Y, MYL and LB, the yield of TrxFliC 
m LB medium was much higher than in the others. Supplement of salts in M9 and glucose into LB medium 
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resulted in neai'ly double of ccll-biomuss and signiUcunlly higher TrxFliC productivity than in LB medium. 
Further more, carbon sinirccs also profoundly mlluenccd on Ihe growth and production of TrxFliC of the 
recombinant .siiam Allhough glucose wiis idenlincd as the most suitable carbon source for the E. coh strain 
growth, but was not good for resulting in high yield i>l IrxFliC, Using glycerol instead of glucose in LB 
medium supplemcnicd wilh ihc sails of M9 resullcd in lower specific growth rale of the recombinani strain 
(after S hours of cullivalion. ccll-hioiiia.ss reached by Ihc ccll-biomass of the slram grown in medium 
containing glucose as carbon source ol 6 hours) but TrxFliC prodiiclivtly was much higher, approximately 3 
folds in the sclcclcd medium. I 1 j ; Tr\l liC Inmi I I cullurc was harvested. 

Keywords: E coli lil.21./liC. S Tvphimurium. li\l-liC. uicnm-




