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TOM TAT

Khang nguyén fimbriac SEF14 cua S. Enteritidis déng vai trd quan trong trong vige kich thich hé
théng mién dich san xudt lympho T va mién dich bao hd. Gen sef4 ma hoa cho protein SefA- protein chu
thanh nén SEF 14, khong chira trinh tr ma hoa peptide tin hiéu d4 duge nhan 1én bing PCR va tach dong
trong vector pCR2.1. Gen duoc tich dong c6 432 nucleotide, tuong ddng 99,3% véi gen sefd cta ching
S. Enteritidis PT4 - chung gy ra phén lom cac vu ngd doc thue phém O nguoi. Sau do, gen duge dua vao
vector biéu hién pET32a(+) va bién nap vao E. coli BL21 dé biéu hién gen. Trong ching biéu hién, SefA
duge tao ra vdi lugng I6m dudi dang dung hop, chira peptide Trx, S-tag & diu N, hexahistidine ¢ dau C
va duge goi tat 1a TrxSef. Protein ndy dugc biéu hién tét nhit & 30°C (hon 500 mg/l méi tewdng), nhung
mét mira SO protein tdn tai dudi dang thé vii. Sk dung nhiét d6 thap trong qua trinh bidu hién gen dd lam
giam lugng protein khéng tan tao ra. G 22, 25 va 30°C, ham lugng TrxSef dang tan dugc téng hop 1a
twong duong nhau (trén 200 mg/l moi tru(mg) Lugng TrxSef’ khéng tan ting Ién 1a do tbc do biéu hién
tdng. Tuy nhién, & 25°C, chung tai 16 hop vin ¢6 thé sinh truomg duge va lrgng TrxSef tan ciing dat dugce
tuong déi, chiém 76% TrxSef tong s6. Nong d§ IPTG khéng anh hudmg tdi su sinh truémg cua te bac
nhung anh hyong khong nhiéu 1am dén sinh tong hop TrxSef. Lugng lém TrxSef dugc sinh ra khi té bao
duge cim mg voi 300 pM IPTG. O quy mé binh tam gic, mitc dé bidu hién TrxSef phu thude vio pha
sinh trudng ctia & bio. Trong sudt pha log (tir 0 dén 3 h sau cam ig), TrxSef dugc 3o ra chiém khoang
60 mg/1 g té bao khé, nhung khi sy sinh trudng cua té bao dat dén pha can béng (4 h sau khi cam (ng),
TexSef duge téng hop manh, tée do ting gip doi so véi té bao @ pha log va duy tri téc do nay trong
khoang 1 h. Vi vily, lugng TrxSef thu duge nhneu nhit (4 sau 5 h nubi cdy cam tng. Protein ti t5 hop rat
&n dinh khong bi protease cua té bao chi phan cat. Sau khi LOI vu, lugng TrxSef pha tan thu duoc khodng

hon 200 mg/ 11 mdi trudng, tuong dwong véi 130 mg/1 g 1€ bao.

Tir khoa: E. coli BL21, pET32af+), protein tdi t6 hop, sefd, S. Enteritidis

MO DAU

Trong hai thip ky qua, Salmonella enterica type
huyét thanh Enteritidis d4 gia tang dot bién trén toin
thé gioi va trd thanh nguyén nhan dimg déu trong
che vu ngd doc thue pham, anh hudng 16m toi sirc
khoe cong dong. Theo thong ké dich té hoc, & nude
ta cac ca ngd déc do thirc an nhiém khudn
Salmonella xay ra 1€ té quanh nam va tang manh tir
thang 6 dén thang 9 hang nim. Pay la luc thai tiét
néng bire, vi khuan sinh sdi nay né rit nhanh nén
thue pham rét dé nhidm khuén.

Nguyén nhian chinh din dén nhidm khuin
Salmonella 1a do con ngudi an phai thirc an dwoc ché
bién tir thit, trimg gia cAm chua dugc ndu chin dic
bigt la kem. Vi vy, v1ec tiém chang phong
Salmonella cho gia cim 14 cin thiét dé giam thiéu

nguy co ldy bénh sang ngudi va 13 mét bién phap dé
ngan chan sy lan tran Salmonella trong mdi trudng
song. Hon nira, trong nhitng nam gén day, nguon lgi
thu tir xuit khiu thyc phdm dang bi giam do thyc
pham bj nhiém Salmonella. Vi vay, viéc tiém phong
Salmonella cho gia cAm ciing 14 mot bién phip dé
bao vé méi truomg, ting thu nhap cho ngudi din
théng qua xuét khiu thit, trimg gia cAm.

Gén day, ¢6 nhieu nghién ciru sin xut vaccine
theo con dudng t4j b hop gen. Theo con duomg nay,
vaccine duge diéu ché ta protein ¢6 kha nang sinh
mién dich bao hé duge _sén xuét tir vi khuén, nim
men, ¢én trimg, ... va gin day 14 thyc vit. Vaccine
nay da duge WHO cong nhén 1a c6 dé an toan cao.
Dé tao vaccine tai t6 hop, cic nghién ciru di dau 1a
phai tim duge ra khang nguyén c¢6 kha nang gy
mién dich phong hd. S. Enteritidis ¢6 nhiéu khéng
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nguyén, trong dé cac khing nguyén chinh phai ké
dén la khang nguyén thin (khang nguyén 0), khang
nguyén roi (Khang nguyén H:gm) va khang nguyén
fimbriae (hay con goi i khang nguyén tua riém,
khang nguyén long). Trong sé khang nguyén
fimbriae dugc biét, khang nguyén SEF14 (duoc tao
thanh tir protein SefA), Sefl7 (tao thinh tir protein
AgfA), Sefl8 (tao thanh tir protein SefD) va Sef?l
(tao tr FimA) 12 khang nguyén duge nghién ciru
nhidu (Ugarski et al, 2001; Kuczkowski er al.,
2004). Trong sé cac khéng nguyén fimbriae k& trén,
khang nguyén SEF14 dugc ching minh 13 c6 kha
nang sinh dap Ung mién dich rit manh & gia cim
(Thiagarajan e/ ai., 1996; Kuczkowski et al., 2004).
Dic biét, khi gy min dich cho chudt véi khang thé
khang SEF14 tich chiét tir trimg, khang thé nay di
bio vé chudt chéng lai 5. Enteritidis (Peralta et al.,
1994). Cac dap tmg mién dich sinh ra do SEF14 la
tuong duong v&i mién dich khi déng vat tiém
vaccine dugc diéu ché tr toan b4 vi khudn
{Kuczkowski ef al., 2004). Vi vy, khang nguyén
nay cé the dugc str dung dé nghién ctru tao vaccine
cho gia cam.

Mic du trinh ty m3 hoa cho SefA da dugc duge
xac dinh tir ndm 1993, nhung viéc nghién cimu sie
dung va thir nghiém khang nguyén nay van chua
dugce trién khai: Nguyén nhan mét phan 13 do SefA
khé duge tng hop véi lugng 1én va tinh sach. Hon
nira, sy biéu hién cua khing nguyén & chimg S.
Enteritidis phy thudc nhiu vao thanh phin méi
tnrdmg (United States Patent No 6495334). Trong
nghién ciu nay, ching tdi da thanh cong trong vige
biéu hién mdt hrgng 16n khing nguyén SefA ding dé
phdi hop tao vaccine dudi don vi tai td hop phong S.
Enteritidis cho gia cim.

VAT LIEU VA PHUGNG PHAP
Vit ligu

Ching E. coli DHSa [end Al rec Al hsd RI7
sup E44 gyp A96 thi-1 reldlA lac UI69 (480
lacZM15)] dugc sir dung d€ chon dong va nhan dong
gen.

Ching E. coli BL21 [F-omp hsd SB (rBmB) gel

dem (DE3) plysS (Caml)] dugce st dung lam té bao
ch cho biéu hién gen.

Plasmid pCR2.1 do hdng Invitrogen san Xnét
dugc sir dung lam vector tach dong trong té bao E.
coli DHSq.
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Plasmid pET32a(+) do hing Novagen san Xuét
duoc sir dung lam vector bigu hién.

Ching S. Enteritidis ATCC13076 14 chung
mang gen sefd do Vién Thi y cung cap.

Phwong phap

Thiét ké vector bidu hi¢n

Gen sefA duge nhén 1én bang phuong phap PCR
st dung hé gen S. Enteritidis lam khuon (D& Thi
Huyén ef al, 2003y va sir dung cip mbdi dic hidu
duogc thiét ké dya trén trinh tr gen sefd mi sb
X98516 trén ngan hang gen qudc té. Trinh tu cua
mdi nhur sau:

Sefl4f: 5°- ACCATGGATGCTGGCTTTGTTGGT
AACAAA -3";

Sefldr: 5°-
CGTA -3,

ACTCGAGGTTTTGATACTGCTGAA

Gen sef4 khéng chira trlnh ty md hoa peptide tin
hiéu ¢6 mang vi tri nhén biét ciia Neol & déu 5 va
Xhol & dau 3" dugc khuéeh dai bang PCR. Mi mau
PCR dugc tién hanh véi tong thé tich 25 pi chira 1x
dung dich d&m chay PCR, 1 pmol méi méi loai, 0,2
mM dNTP mdi loai, 1 mM MgCl, 1 U Taq (Perkin-
Elmer, USA) va khoang 200 ng DNA khudn. Phan
Umg dugce bit diu bing bién tinh sgi khuon & 94°C
trong 3 phut sau d6 duge tién hanh tiép vai 25 chu
ky, mdi chu ky gom: bién tinh sgi khuén & 94°C
trong 30 pidy, diéu kién dé mdi bit cip voi soi
khuén & 51°C trong 30 giay, mdi duge kéo dai dé
sinh tong hgp gen & 72°C trong 30 gidy. Sau khi két
thite cac chu ky, cac soi tong hop chua hoan thién sé
duge kéo dai tiép tuc & 72°C trong khoang 7 phiit.

Gen sef14 dugc nhan 1én bing PCR va tach déng
trong vector pCR2.1, Gen trong vector pCR2 1 da
duge kiém tra bing cac enzyme han ché va giai trinh
tu gen. Vector pCR2.1 mang gen sefd duge dit tén
la pCRsefA. Sau d6, gen sefd dugc thu nhan lai bang
cach cit vector pCRsefA voi hai enzyme han ché
Neol va Xhol va duge ndi vao vector biéu hién
pET32a(+) ciing duge cat boi hai enzyme han ché
trén. Trong vector pET32a(+), gen duge dung hop
v@i gen trx mi hoa thioredoxin va trinh tir S-tag va
his-tag & phin dau 5’ va dung hop v&i gen ma hoa
cho 6 histidine & dau 3°. Vi vay protein SefA duge
tao ra 1a dang dung hop, duoge tinh ché d& dang bing
ot sic ky 4i lwe voi histidine va duge dinh luong
bang bo kit dinh luong thong qua S-tag. Sau khi
kiém tra gen bing mot sé enzyme han ché, plasmid
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pET32a(+) mang ding gen dugce dat tén 1a pET328ef
va dugce bién nap vao té bao E. coli BL21 dé biéu
hién gen.

Biéu hién gen sefA trong té béo E. coli BL21

Ching tai 6 hgp duge nudi cdy trong mdi
trromg LB ¢6 chita 100 ug/ml ampicillin (goi tat la
LBA)} dén khi 0D600 nm dat khoang 0,4 - 1 thi duge
dé vao nhiét 46 lanh (4°C) qua dém. Sau do té bao
duoc cam (g véi 1 mM IPTG va nudi cdy & 28°C
trong khodng 5 h. Té bao dugc thu 13 bing ly tim va
hoa vao nudc. Protein tdng sé duge chuan bj bing
cach bd sung thém dém xir Iy miu cé chira B-
mecarptoethanol, SDS truc tiép vio mau da dugc
hoa trong nude. Protein pha tan dugc chudn bi bing
séc nhiét va sidu am.

Phdn tich protein

Ham lrong protein duge x4c dinh so bd bing
miy VersaDoc Imaging system Model 4000 (Bio-
Rad, USA) dua trén ham lrong protein chudn va
duge phén tich bing phin mém Quantity One,
Version 4.6.1 {Bio-Rad, USA). Ham lugng chinh xac
dwoc xac dinh bang bd kit S.tag Rapid Assay Kit
{Novagen, USA).

Cic phuwong phdp vé sinh hoc phiin ti

Phuong phap cit, nbi cac doan gen, bién nap
plasmid vio & bao E. coli, ... dugc tién hanh theo
phirong phap cia Sambrook va Russell (2001).

KET QUA VA THAO LUAN
Thiét ké vector biéu hién gen

Dua irén DNA khuén 14 hé gen S. Enteritidis va
cdp mdi dic hiéu, gen sefd da duge khuéch dai
thanh cong bing phuong phap PCR. Gen sefd duge
nhin 1n c6 kich thude khoang 0,4 kb ding kich
thude cia gen sef trong ngin hang gen quic té
(Hinh 1). Két qué giai trinh ty gen sefd trong vector
tach dong pCR2.1 cho thay, gen sefd cé chira 432
nucleotide ma hoa cho protein gém 144 amino acid
vgi phdn tor lugng khoang 14,5 kDa, Trinh tu gen
sefAd tuong déng 100% so voi gen sefd mi sb
X98516 trong ngan hang gen qubc té. Trinh tu
amino acid cua protein suy tr gen tuong dong
100% v&i khang nguyén fimbriae (ma s6 AA71892)
cta S. Enteritidis 27655-3b (Trudng Pai hoc Nong
nghigp, Uppsala, Thuy Dién), SefA cua S.

Enteritidis (m3 s6 ABQ44510), tuong ddng 99% so
vl fimbriae (md sd P12061) cia S Enteritidis,
tuong ddng 96% so véi khang nguyén fimbriae (ma
s& YP_153345, AAV80031.1) cia S. Paratyphi A
ATCC 9150, va tuong déng khodng 45% so vai
protein gdy két dinh CS22 & E. coli. Diéu dang chd
vy & day la trinh tyr amino acid cla SefA trong
nghién ciru nay tuong déng 100% so vai SefA duge
dimg san xuit khang thé don dong sit dung dé phat
hién S. Enteritidis, S. Dublin (United states patent
nam 1996, sé 5510241) va ciing tuong déng 99,3%
(tuomg ddng 143/144 amino acid) so véi SefA cha
S. Enteritidis PT4-ching gy ra phin 1én cic vu
ngd doc thue pham hang nam & My (United states
patent, s6 6495336 B1). Nhu vay, khing nguyén
nay kha bao tha & ching S. Enteritidis. San khi
chuyén gen tir vector tach dong sang vector biéu
hién, gen duge kiém tra lai bing mot so enzyme
han ché (két qua khéng thong bao). Dong plasmid
pET32a(+) mang dung gen duge dit tén 14
pET32sef. Cac plasmid nay dugc bién nap vio té
bao E. coli BL21 dé biéu hién gen.

kb

2,0

1,0
7.5

sefA 0.5

Hinh 1. Phan tich san phdm PCR trén gel agarose
0,8%. 1: San phdm PCR khuéch dai gen sefA; 2
Thang DNA chuén 1 kb (Fermentas).

Biéu hién gen sef4

Quy trinh nudi ciy biéu hién gen duge tién hanh
theo md ta & phan vat liu va phuong phap. Theo
tinh todn 1y thuyét, SefA duge biéu hién duéi dang
protein dung hop voi Trx (goi tit 1a TrxSef) va
protein tao ra s& co khéi lugng phén tr khoang 32,3
kDa. Két qua (Hinh 2) cho thiy, dong té bao tai td hop
mang gen sefd tong hgp mét protein ngoai lai cé kich
thude dung nhy tinh todn ly thuyét. Pang chu y 13
TrxSef dugc tao ra véi mot lugng kha 16m, chiém trén

50% protein tong s6 cia té bao.
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Trude day, ching o cling da tién hanh dua gen
sefA vao vector pET22b(+) va tién hanh biéu hién gen
trong ching E. coli BL21. Khi sir dung h§ vector nay,
SefA dugc biéu hién duéi dang riéng r&, khong dugce
dung hop vai protein khac. Tuy nhién, gen sefd da
khéng dugc biéu hién thanh cong trong pET22b(+)
(két qua khong thong bio). Péi vai ching tai t& hop
ndy, sau khi nuéi cay cam img, té bao van sinh tmurdng.
Piéu d6 ching to SefA khéng gdy doc t& bao. Khi
kiém tra protein trén gel acrylamide, hiu nhu khéng
thiy xuét hién bang protein khac so véi miu dbi
chimg 4m duoc tién hanh song song. Nhu vdy, c6 thé
khi biéu hién duéi dang riéng 1€, protein tdi to hop dé
bi cic protease cla vi khudn chii nhdn biét va cit bo.
Hién nay, chua co tai liéu nghién ciru nio chi ra cac vi
tri nhan biét clia protease sinh ra tir £, coli trén SefA
nhung mot sd tai lidu da biéu hién gen thanh céng
duéi dang dung hep. Nhém nghién ciru thude Pai hoc
Nong nghiép Wrocklaw, Ba Lan da biéu hién thanh
cong SefA trong té bao £. coli duéi dang dung hop
voi mdt s0 doan peptide nho trong vector pTrcHis2b
(Invitrogen) (Kuczokowski ef al., 2004; Kisiela ef al.,
2003). Tuy nhién, protein duge biéu hién vai lugng
nhé va dugc tiét ra khoang chu chit. Protein dung hop
tao ra c¢6 kha ning sinh dap tmg mién dich it & ga.

TrxSef

Trx
—_18.4
14,4

Hinh 2. Protein tdng sb tir cac chung tai th hop E.
coli BL21. 1: E. coli BL21 mang vector pET32a(+); 2:
E. coli BL21 mang yector pET32sef; 3: Thang
Protein chuan {Fermentas).

Téi wru biéu hign gen sefA trong E. coli

Anh huwdng cita nhiét dp (i sy biéu hign ciia sefA
Nhiét do thuong c6 anh huong tét 6n i sinh

tong hgp va hinh thanh cau tric bic ba cia protein

tai t& hop. 37°C 13 nhiét d6 161 wu cho sy sinh trudng
cta ching chi £. coli nleng & nhiét d§ nay, protease
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dugc sinh ra nhiéu va hoat tinh rit manh, xuat phét
tir doi hoi ngufm dinh dudng cho sy sinh truong i
da. Vi viy, dé tranh bi thily phéan boi protease, bién
phép tdi wu nhét 13 kiém tra kha ning biéu hién céc
protein nhay cam v@&i protease & nhiét do thap Bén
canh d6 c6 thé bd sung thém céc chét irc ché hoat
tinh protease trong qua trinh nud; cy sinh tong hop
protein ngoai lai. Dbi vai nh1eu loai protein khi dugc
biéu hién qua manh ¢ lrong té bao, cac protein giop
hinh thanh cdu tric dung cua protein tai 6 hop
khong dap tmg di, din dén protein tao ra khong co
hoat tinh sinh hoc do hinh thanh ciu tric béc ba sai
1énh. Trong thi nghiém nay, ching t6i da tién hanh
biéu hign SefA & 22, 25, 30 va 37°C trong diéu kién
cam ‘mg véi | mM IPTG. Két qua nhiét dé qud cao
hoac qua thap déu anh huéng téi kha ning bleu hién
protein. O 30°C, TrxSef dugc tao ra nhicu nhit dat
525 mg/l va chiém 47,3% protein tong s6. Khi biéy
hién gen & 37°C lugng protein tai td hop giam chi
chn 276 mg/l va & 22, 25°C, TrxSefl4 dat khoang
280; 338 mg/l va tuong mg khoang 16; 27% protein
tong sb (Hinh 3). TrxSef duge bidu hién vdi ham
lugng kha lén &-30°C. Muc d6 bidu hién qua a0 nay
co the anh hudng dén chit lugng protein tai t& hop
do cdu truc protein khéng duge hinh thanh dung,
Theo Iy thuyét, protein duge biéu hién dudi dang
khéng tan thuong c6 clu trie sai léch. D& thu duoc
protein pha tan va khong tan, ching t6i da pha té bao
bing sbc nhiét va siéu 4m. Dich ndi thu duge ding
€ phén tich protein tan va phin cin duge hoa ra véi
lugng nuée tuong img dé Kiém tra protein khong tan,
Két quéa (Hinh 4) cho thdy, khi nudi ciy ching dé
sinh téng hop TrxSef & nhiét 46 cang cao, protein tao
ra cang lém thi lugng protein khdng tan cang nhleu
Pién hinh & 22°C, hrong TrxSef dang tan dat xAp xi
84% trong khi d6 & 25 va 30°C, lugng TrxSef tan chi
cdn trong (mg 13 76 va 50 va & nhiét 46 37°C, lugng
TrxSef tan chi con 6%. Nhu vay, nhiét 46 anh hudng
rit 1ém dén sinh téng hgp TrxSef. Dé thu duoe tuong
lon TrxSef cho cac nghién ciru t;ep theo, chung E.
coli tai tb hop mang _gen sefd nén duge nudi cdy
trong diéu kién cé chédt cam ing o 25°C. Vi TrxSef
khong tan khong ¢é ¥ nghia dé nghién ciu nén tir
cac thi nghiém 61 wu bidu hién sau, ching tdi chi
quan tim dén viée tdi wu dé thu duge luong protein
TrxSef dang tan cao nhat.

Anh hudng ciia néng dp IPTG lén khi ndng sink
tong hop TrxSef

_IPTG la chét cam dat tién va & ndng d6 cao c6
thé giy déc té bao. P61 voi TrxSef, IPTG khéng bi
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anh huéng qua 16m t&i kha ning sinh tong hop
protein. Qua kiém tra so bd, lugng protein tii t& hop
duge tong hop khi chimg duge cam img vai 400,
600, 800, 1000, 2000 uM gin nhir trong duong nhau
(két qua khong duge trinh bay). Vi thé, dé kiém tra
k¥ hon, chung toi d3 tién hanh cam (mg chung tai to
hop & cac ndng dd IPTG thip hon va protein TrxSef
dang tan dugc kiém tra bing dién di trén gel
polyacrylamide va dinh hegng so b bing chuong
trinh Quantitative one. Két quéa (Hinh 5) cho thay,
IPTG khong anh hwrong 16 the do sinh truomg cua té
bao. Sinh khéi té bio sau 5 h nudi ciy cam tmg la
gan nhu nhau & ndng dé IPTG khoang trén 300 uM

1 23 45

kDa

va luong té bao khong thay d6i nhiéu khi ting lugng
IPTG. Piéu dang ‘ngac nhién I3 khi ching dugc cam
img bot IPTG, té bao sinh trudng tot hon va sinh
khéi t& bao thu duge nhidu hon. Tuy nhién, néu tinh
ham luong téng sb cua TrxSef trén mét lit mbi
trieomg nudi cdy thi khong c6 su chénh nhau nhiéu
sau khi té bao dugc cam mg & nf"mg do IPTG lén
hon 300 uM (néu coi luong TrxSef tao ra khi dugce
cam tmg voi 700 pM IPTG 1a 100%). Vi vay, dé
giam gid thanh IPTG ma van thu duoc mét luong
twong d6i 1ém TrxSef cho cac nghién ciu tiép theo,
né)ng d6 IPTG thich hop duge lua chon cho cam img
ching E. ccfi BL21 mang gen sefd 1a 300 pM.

W Ham lugng TrxSef (mg/l mdl trudng)
—e— Phan tram TrxSef/protein tong s6 (%)
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Hinh 3. Anh hudng cla nhiét do Ién kha néng biéu hién TrxSef. A; Protein tdng sb tach chiét tir chiing £. cofi
BL21 mang pET323ef duoc nudi cly trong didu kién cam (ng & cdc nhiét 4o khac nhau: 1: 22°C; 2: 25°C; 3:
30°C, 4: 37°C. 5: Protein chuan B: Ham hrong TrxSef duwgce sinh ra khi nudi cly chung & 22, 25, 30, 37°C

dwoc phan tich bang phan mém Quantity One.

22 25 30 37°C
[ aumm—
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=g {mg/ mél truding)
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T :
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Hinh 4. Anh hwéng cla nhigt d6 nén kha nang sinh tdng hop TrxSef14 dudi dang tan trong ching E.coli BL21
mang pET32sef. A: Protein pha tan (T) va khéng tan (KT) trén gel dién di polyacrylamide. B: Lwgng TrxSef
dang tan dwerc tong hop & cac nhigt dé khac nhau. M: Protein chudn (Fermentas).
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Hinh 5. Anh hudng clia IPTG 1&n kha nang sinh tdng hep TrxSef. 1-4, 6-10: TrxSef14 pha tan dwoc sinh ra ti
ching E. coli BL21 mang pET32sef khi nudi cay cam rng véi 0, 50, 100, 200, 300, 400, 500, 600, 700 uM

IPTG. 5: Protein chu&n (Amersham).

Anh huing cia théi gian nubi cdy cdm ing lén
ham lugng TrxSef duegc tong hop

Théng thuong, té bao chi sinh trudmg dén mot
ndng 46 nhat dinh rdi dimg lai. Néu thu té bao qua
mudn, nhidu té bao gid bi chét nén ham hrong
protein téi t5 hop trong t& bio giam di. Trong thi
nghiém ndy, ching ti tién hanh thu té bao theo thoi
gian dé kiém tra lirong TrxSef pha tan. Luong té bao
thu tir Iml méi trudmg nudi cdy duge hoa vao lrong
nuée nhit dinh va té bao duge pha bang sdc nhiét,
siéu 4m dé thu pha tan. Két qua (Hinh 6) cho théy, té
bao bit diu sinh téng hgp protein ngay sau khi
promoter T7lac duge cam g boi IPTG. Tuy nhién,
trong thoi gian ddu (tir 0 h dén 3 h) t& bao sinh
truéng manh dé ting sinh khbi va téc d6 sinh tong

1 2345678

A

hop protein tai td hop chim. Trong 3 h déu, tbe do
tong hop TrxSef chi dat 63 pg/g té bao. Sau 4 h nudi
ciy cam (mg, té bao trong méi trudng d4 sinh trudng
tbi da va dat dén pha cin bing, lic ndy qué trinh sinh
tong hop TrxSef dién ra manh (dat 177 mg/l mdi
truong, tuong mg vai 132 mg/g té bao) va sau do
the do tong hop gin nhu dat dinh diém. Nhu viy,
khi ning sinh téng hop TrxSef phu thujc vao pha
sinh trrong cua té bao. Lugng Protein tai t& hop thu
duge cao nhit sau 5 h nudi cidy cam Ung (khoang
hon 200 mg/l méi trudng, tuong ing 139 mg/g té
bao). Nguyén nhan din dén téc @b sinh tdng hop
protein giim co thé do pH méi trudng. Sau 3 h nuoi
cly, pH mdi tru'ong 1a 7,7 va sau d6 tiép tuc ting.
Sau 5 h nudi cdy cdm tmg, pH méi trudmg 1én dén
8,2vasau6hla8g;3.

. TrxSef(mg/l mél truong)
W TrxSef (Mg/g t& bao)

—&— 0D
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Hinh 6. Anh huéng cila thei gian nudi cay cam (¢ng 1&n ham lweng protein TrxSef. A: Protein pha tan chiét tir
E. coli BL21 mang pET32sef dwec nudi cady cdm &ng véi 0,3 mM IPTG sau khoang théi gian khac nhau: 1, 2,
4 - 8: twong (g véi 0, 1, 2, 3, 4, 5, 6 h; 3: Protein chuan {Amersham). B: Lirgng TrxSef thu dwoc sau khodng

théi gian nubi cdy cam ng.
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Anh hwéng ciia hogt tinh protease lén san lwgng
TrxSef

Protease 14 mdt trong nhitng nguyén nhin lam
giam ham lwong protein tai t& hop thu duge trong
qua trinh lén men. Hién nay, chloramphenicol 1a chét
duoc str dung rat rong rii dé nghién ciru anh hudng
protease Ién san lugng protein tai td hop duge tong
hop & E. coli xuit phat tir thyc t chloramphenicol ¢6
kha nang e ché sinh tdng hop protein trong té bao
chi phung khéng anh huomg to1 hoat tinh cia
protease (Urech et al, 2000; Nagashima er al,
2006). Vi vay, dé kiém tra tinh on dinh cia TrxSef,
chiing t6i da tién hanh nuéi cay cam u-ng chilng téi td
hop & 28°C, sau 4 “h nudi cdy cam Ung,
chloramphenicol dugc bd sung vao méi triudmg vai
nong dé cudi cing 1a 100 pg/ml va tiép tuc nudi
ching & cling didu kién. C&r sau mdi 30 phut, té bao
duge thu lai dé kiém tra protein pha tan duge tao ra.
K&t qua (Hinh 7), TrxSef kha én dinh sau 7 h nuéi
cdy trong mdi trudng cam img. Luong TrxSef sau 7
h nudi cdy twong duong véi luong TrxSef sau 4 h
nudi cdy, chimg to TrxSef da kha én dinh trong té
bao chu va khong bi protease sinh ra tir £. coli phan
cit. Diéu dang chu y 13, dbi voi ching tai 1 hep nay,
mgc du dge bd sung véi chloramphenicol nhung te
bio van tiép tyc sinh trudng nhung v&i te d6 rit
ch‘ejm \fé cd tao thém mdt lugng nho TrxSef. Day la
diéu hét sirc thudn Igi d€ cd thé thu duge lugng lon
protein tai to hgp ding trong nghién ciru tiép theo.

Sau khi t6i vu, ching duge nudi ciy trong didu
kién i uu: & 25°C v&i ndng dd chit cam img IPTG
13 300 UM va thu miu sau 5 h, hrgng TrxSef pha tan
dat 130 mg/g té bao, tvong dwong véi 208 mg/l mbi
trrdng nudi cdy. Ham luong protein trong thi
nghiém nay dugc dinh luong bing bd sinh phim
dinh lugng chuén cho protein dung hop véi S-tag do
M¥ san xuit.

1 2

34678910

kDa

Hinh 7. Phén tich protein pha tan tach chiét tir chiing
E. coli BL21 mang pET32sef sau khoang théi gian
nudi cay trong mai treérng cam rng khac nhau 1-3:
mau thu sau 2, 3, 4 h nudi cay; 4, 6 - 10 méu duoc
thu sau 4,5; 5; 5,5: 6: 6,5, 7 h nudi cay; 5: Protein
chuan (Amersham).

KET LUAN

Protein SefA da dugc biéu hién voi ham luong
1ém trong té bao E. coli duti dang dung hop véi Trx.
Nhiét d6, néng d6 IPTG va pha sinh trudng té bao
anh hudmg 16m to1 ham luong protein tai td hop tao
ra. Khi nudi cdy ching ¢ 25°C trong moi truomg ¢
300 uM IPTG, sau 5 h nudi cdy, ching san xuét
dugc 130 mg TrxSet/g té bao, trong duong 208 mg/l
mdi truong nudi cdy

Loi cam on: Bai bdo dwge thiee hién bing kinh phz
D dn hop dc Viét Nam - Thuy Dién: “San xudt cdic
protein tdi to hgp sir dung trong Nong nghiép va Y
duge” do 6 chirc SIDA/SARECT tai tro va Churong
Trinh nghién cteu do UNU-KIRIN, Nhdr Ban tai tr.
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OVEREXPRESSION OF PROTEIN SEFA DERIVED FROM SALMONELLA ENTERICA
SEROVAR ENTERITIDIS IN ESCHERICHIA COLI BL21

Do Thi Huyen', Le Quynh Giang', Tran Ngoc Tan', To Long Thanh?, Truong Nam Hai""

'Institute of Biotechnology
‘National Center for Veterinary Diagnosis

SUMMARY

SEF14 of S. Enteritidis fimbriae plays important roles for strong induction of T-lymphocyte response
and protective immunity. The sef4 coding for protein SefA, which comprises thin aggregative fimbriae
SEF 14, lacking signal peptide sequence was amplified by PCR and cloned into pCR2.1. The gene of 432
nuclecotides was 99.3% homology with the sef4 of S. Enteritidis PT4 - the dominant strain caused the
major gastroenteritis in humans. Then, the gene was inserted into expression .vector pET32a(+) and
transformed into E. coli BL21 for SefA expression. In this recombinant strain, SefA was expressed at
very high level under the chimeric form with Trx, S-tag at N terminal, hexahistidine at C terminal then
abbreviated to TrxSef. This protein was produced at the highest amount at 30°C (over 500 mg/l broth}),
but hatf of them was inclusion body. The use ol low temperature for TrxSef production decreaed the ratio
of insoluble TrxSef fraction to total TrxSef. At 22, 25, 30°C, soluble TrxSef were synthesized at similar
amount {over than 200 mg/l broth), thus productivity of insoluble TrxSef increased owing 1o the
significant increase of expression rate. However, at 25°C, the recombinant strain grew reasonably and
produced 76% soluble TrxSefA. IPTG concentrations did not affect to the cell growth but lightly
influenced the TrxSef production. A large amount of TrxSef was obtained when the cells were inducted
with 300 uM. At the flask scale production, cxpression rate of TrxSef depended on the cells growth
phase. During exponential phase (2 - 3 hours after induction), TrxSef was produced about 60 mg/g dried
cells, but when the cell density reached to stationary phase (4 hours after induction), TrxSef was
explosively expressed by 2-fold compared to the TrxSef production during exponential phase and then
kept nearly stable for | hour. Thus, the largest amount of TrxSef was harvested at hour 5 after induction.
This chimeric recombinant protein had high stability with the host proteases. At optimal condition, over
200 mg of TrxSef per broth correlating approximately 130 mg TrxSef/g dried cells was achieved.

Keywords: E. coli BL21, pET32a(+), recombinant protein, sefA, S. Enteritidis
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