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Abstract

AIM: To express the Helicobacter pylori (H pylori)
y-glutamyltransferase (GGT) in silkworm cells
using a baculovirus expression system and
analyze its activity in vitro.

METHODS: The structure characteristics of the
H pylori ggt gene was analyzed using biologi-
cal informatics software. The genomic DNA
of H pylori was extracted and used as template
to amplify the ggt genes encoding proteins with
and without signal peptide by polymerase chain
reaction (PCR). After sequencing, the ampli-
fied ggt gene encoding protein without signal
peptide was fused with a green fluorescent
protein (GFP) sequence. Subsequently, the two
amplicons and the fusion sequence were cloned
into the baculovirus transfer vector pFastBacl,
respectively. Bac-to-Bac baculovirus system
was then used to generate recombinant virus

DNA. Recombinant virus DNA was transfected
into silkworm BmN cells to obtain recombinant
viruses. The viruses were harvested and used
to infect BmN cells again. After infection, BmN
cells were harvested to detect protein expres-
sion and enzymatic activity. Fluorescence was
observed in infected cells using a fluorescence
microscope.

RESULTS: The ggt genes encoding proteins
with and without signal peptide were success-
fully cloned by PCR. Sequencing results indicat-
ed that no mutations occurred. All the three re-
combinant viruses obtained could express GGT.
The activity of GGT expressed by the recombi-
nant viruses harboring the ggt genes encoding
proteins with and without signal peptide and
the fusion sequence was 3.61, 10.50 and 9.31 U/L,
respectively. Western blot assay demonstrated
the expression of GGT-GFP fusion protein. Fluo-
rescent microscopy showed that the fluorescence
was distributed throughout the whole cell, indi-
cating that GGT expression is not confined to a
certain organelle.

CONCLUSION: GGT with enzymatic activity
can be expressed in silkworm cells using the
baculovirus expression system.
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By [ VBT 1 (Helicobacter pylori, H pylorr)&—
Tl R T T Al 75 280 22 TQ B PR T, L 2 i R
N B iy i K R 2, g 8)
HEE. Bt fehmmmn g mEt. oA
ZFIH pylorif) e J1 R4 5 € ok, ffECag
A, Vac A, Tce JIRER B B w7 W],
H pylori PRI AL AL 5 — Ny 25 20 B i Ik
(gamma- glutamyltranspeptidase, GGT)[F]J53&
DAL, 2GR P AT A R T s L A T
W R Sy 3 G T T A DR R SR AR, T G
B e A XU R, H pylori GG T /] fg
5B K. GGT—BAFAE TS EMIEN, &
FEREALIR L e R AR T IO ME(B.C. 2.3.2.2), HA S+
25, RS AR S5 MR AIE, 2 550 WA
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YERU AH HRTH pylori GGTHIZBEFIVE HIHL
T A M. ASCHER T 2 KH pylorifIGGTSS
K, FFAEAPIRI 25 rh o0 g g thE R EAT T ARIEFIG
PRSI, B IE W

1 #RATSE
1.1 J&Z A BmDH10BacAZ {4 14 H1 L%
TRARE Bz e, B g B m NI 41 AR5
BEF PR A pFastBacl H o [ERFE e Fifg A4k
22 5 A BT T S A AT AL BRI N DD
TaqlitF2s T H ARy TaKaRa2s 7] 77 i B AR
MUK 72 IETe- 100 GFPHLY I H Sigma2s wl; fR2F
MIFFBSI HGibcos wl; & H 71 iU bR e
H LR Y TREA A FHUIgGHTCL
JEHIE HPierce A wl; HAth R 71 A -4y
Mradi, RSz R HIH pylors NI IR B 357
B3RS, £ GFPEEA fIpc DNA3-gfp JFOH 17T 95k
PR REAT I B R S LR A
1.2
1.2.1 H pylori DNA :
H pylorift15 B3 Fe BOEH AIDN AR HLI 2 1
MREndi et al™ Je R et al™ 1) )57 KHGES
L (0.6 g/mLF AR, 0.1 mol/L EDTA,
0.5% Saksal)ZfiH pyloril Y, LAy & AN 5 2+
HE B, LR NBFITEDNA.
1.2.2 ggt gfp : HFEGenBank 2
A H pyloriffiggt L 741, 43 4T ggt I IR 1) 45 4
FHIE, WitegtRIEMTT %, W KM EE Sk
RIE, IFLLRCRIR S gfplili 5 R IL 5. k41
ggt i BEIIS 90 5k 2K For- cge gaa ttc atg
aga cgg agt ttt tta aaa acg(EcoR 1), 215 5 JIkFro-
cgc gaa ttc atg ccc att aaa aac act aaa gtg g(EcoR
1), XW5I4%¥)J: Rev- gac ctc gag aaa ttc ttt
cct tgg ate cgt t(Xho 1); I HIGFP J Bt 115 |94 :
Fro- gac ctc gag atg gtg agc aag ggc gag ga(Xho
), Rev- cgc aag ctt tta ctt gta cag ctc gtc ca(Hind
D). ¥ iget i BEIPCREAE N 94°CAZ %S min
Ji, FEANLURAEER, 94°C 40's, 55°C 40's, 72°C, 3
min, 30/MEH, %572 CHLEMH 10 min. § ¥ gfp
B IPCRAEAE s 94 CARNES minf, BEA LU
,94°C 30s,58°C 30s,72°C, 1 min.
1.2.3 Bacmid : FIRPCR
RG22 EGE TR ggt v BiLLEcoR |
MiXho 1 XUEFY), 5 [FIAEEEY) 5 ) 5 418 5Ok
pFastBacl DNAJTERE, JHREAKIGAT R, 2
BUTCRIDN ABEAT Mg U1 % 5€ . GFP Y BtliXho |
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Al #E L NHind NDWEEY), Y5 AR ) ) 5488 ok B EBREA

ggt Ao pFastBacl DNAEH, 1 LLEcoR 1 FlXho 1 XUk gzgtgggg%g:g
Jf)], 5@#%@]%2%%%8’]%@& mﬁﬁﬁﬁjﬁ\ M: Marker; 1:_

GGT Kk, ggt(EcoR. , Xho
1.2.4 Bacmid C ECREE ggt(E)cy*ol.‘\’
HEA B E RpFastBacl-ggt(4=K), pFastBacl- Xho ); 3

o = gfpXho Hind
ggt(ds)(215 5 K) MpFastBacl-ggt(ds)-gfp(Fil )
), A EI150 uL E.coli DH10Bac 5274
gt

P AT AL, LR S Invitrogen /s 7 (1)
P . BX150 pLiR AT T A X-gal(1 mg/L).
IPTG(0.18 mg/L). KA #(7 mg/L). FiF%
#(50 mg/L). PY¥F2(10 mg/L)KILB R L,
37°CH AR FR36 h, PRECE (g, A
WEAH#EDNA, LU 5 YMI33E1TPCR, %
&AM EE. BG40 95°C A3 min
Ji, HEANLUREER: 94°C 45 s, 55°C 455, 72°C, 5
min, 30 MG, B B AR BT

1.2.5 KPR E LI RIDNA
TENR AR 3 P K A fiBmN, 28°CHy
F772 hJ VLS AN I AR . A e B AR )
TRUEAT B G, JEMER IO A

1.2.6 o DA Tl
FEYUR AR R AN, Y 71910, 60 h
Jr WCHE S A A . LI 7 5 A 0 P, ok 4 i
HEAT B 50 B SN I IR AL Pk B Lk (S D S-
PAGE)MIZ [1EN 75 (Western blot)/ 1. Z:SDS-
PAGEHLIK G e th, GRS RIS 5. JHH#
B AR R PVDF)EE L, 3E17Western blot/)
BT, —HUHGFP( & 2000) .40, P FHiEIgG(
1 2500), KIECHITCLE M, LI EEBmPAK6 K[
PEXHIE, I LABmNPV-GEP A B . X200 pL
[R2IL 7 )(100 g/LYTENGAREA AT (Olympus
AU2700) FRTINGGTHI I, B NMEFEE 3R

2 R

2.1 Hpylori  ggt 1 I NCBI(national
center for biotechnology information) ™ ¥ ] A 47 11
52, X BRI g gt 55 DR 4 A BEAT 1 B iR 4 2R
FH, %A )1 HE (open reading frame, ORF)
KA 1704 bp, fiS67 MR ILRR. (HAT LE B kK
ORFEH, HFEARMA T Sk T — &
e H B FENR, B 1) IR BN RS . X567
aa K JE 2 LR T 511704, R 4h28aa 15 T JIK,
GG TIEPEI S5 M AE 72 Bl v, HA 4> Keg gt P
V514, LA I PR 23 25 B PRDN A REAR,
PR TR SEDNA Y BL 2841704 bp, K/

B 2 SHEFFRIFIPCRIGIE. M:

Marker; 1: gat; 2:
got; 3: gfp
LA aeKegt—EL
22 ggt PCRY 1411

H R B aifb 5 i v, i3 T FOIR 0 28 5%
M tkpFastBacl (K1), $EHUTRIDNA, LLE
MSIMI3HEAT TPCRY 1, HE— 0% w T4
DA 4 N . P CROFHEE e R SRS I 1) &5 SR 3R 1, 3K
137 OB 10 B, U SR 4 O\ 2195 2
(R R4 v (1E12). R B3 B AT RIDN ATE IR
FARAN G N, R FEEMMBmMN, KA T 38
I, MggtEK(BmNPV-ggt). L5 5k
(BmNPV-ggt-ds) & 215 5 Ikl 5 g fp(BmNP V-
ggt-ds-gfp) S HEANEE, T T RIKGL. 4544
W, i EFBmMNPV-ggt-ds-gfp/ e 5, nJ L %2
B9, WA NMLE3). X ggt-ds-gfplili &7
1K ¥ Western blothr i, 7190 kDaf) 7 & A7 4 7
MR ZRAZ Y, 5 IR A B AR, %R
RAGH T IERRLES).

2.3 ggt Y 2P G 1)
ARG, AT R, SRS RO kR
ZAIMRE Y, W LA e YT A )
AW S, ST HLGGTIHE. 45 5k, 3FhE
kg gt 40 M A eI BV 1, A KGGT. &
T IKGGT & 245 5 IKGGTH GFPRil S Fr B v
TR h3.61, 10.50F19.31 U/L(J&5).

3 IiE

BEEXTH pylorift 5T RN, BT 00 X1 AN
WESE A, filt K, H pylorif]GGTY %S
AU AT O, (EIAE FH B AR WAt Rk,
BATIF SR g g ths Rl R BERIIT 9. FEg g thE DRI 5
FERIZR R T, R MBS, AT

956-961 bp, M{EGenBank™ ELAEE, T2 %
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GIAFAEZAL . T AL SR, AT T
Rl AL g . KA (g fp 51 h et 1
HindlII{ 3. kg fp r B B TR, FRAES!
Uiy Ez b 25T Ik ggt v B

FEARIE BE A — AN L9 1) B 23 A4,
ARG R W, FFRIE 8 1] LR A R T I
AR LRI, AR B AN B R )
12, AT LGH R R AT 4 e, SRAT R AN R
Rk =), ARG EEM 7 2R P 3=
MU A BEVETRE. (R IBCFPRIDNAJG, Wl M13
SUPEGAIE. W RATHG ) v B 2.3 kb H
DRI PR K BE, B A e s By, T AR AR 2 e, 9 S
J BR300 bpP 3R RLIOPCREGE, £33 T
K4 kb v B, R ek L), 3R13 T &
419 £ [F/DNA.

SEPR (A5 5 JOK AT 6 5% M) S DR AE AT bR 22 v
ik, Bk, BATEE T 255 KM egti
AL WEPERL I S5 AL R W], K ggtihimtE
KT 255 k1. HRTMEGGTIIUA, hEH
(ARSI s R R M. ATt T 5 g fp il 1R 75 2%,
Western blot/] 4> #1455, 76 K180 kDaffI {7 & A
R, SR BN ELILE89 kDa(GGT
160 kDa, GFP 429 kDa)F 45, 1 1 ggt?3 5
TRk

ASCREXH pylori ggtHE R4 50 [ K ik
RTI, H DR ff s R GG TG Py e, 7E4l
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- B ; C:
15
1
<10 1
5 I
0 T
1 2 3

5 REFTHIGCTEMEHVSN. 1:
got ofp 4

gt 2: aat;

MGl fE b, BOA MBLE T REAR, $n itk
W ARET T B I a1 Wl e AE24
JTHR S A JE—, WTRE S B A i D B
SR ANVLHEL, HEAE T AR T & T,
FERT PRI 25 R A AE DT IR T8 7, Wiiap, p35
A5, K R DR 70 A I 10 BT
ggtFesk (M)A 3 TR M IRIE 1 2 M Ak R 3 7,
WE T U TR R R s ™, i TP TR R R
i, T IR T S s, GG T ]
ToVE KA. A SR TR TERIE A g gtiRik
FEEAL e, AR R B B AN 1 A R T
ST, MRS IEAEREAT.
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