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Rik HIV-1 gag EAEAFRIAREARNBIR EENREN EHOTS

KEBR, b3, RAW, LER"
(FRAFEMPHESEREER, FWEVRFEEETRERLRE, Hl L/AF 830046)

[ ®] HE MERL HIV-1 gog WEAMIRE, FMTFRARENBREAREHEER. Hik W HIV-1 gog TRE
IR BRI R pMG36e, EALTOR pMG36e-gag HiFA FLARFLIREY, SDS-PAGE Fl Western blot ¥ i W 720 7L BT, 2R B o B 3%
KL10° MEARA/DRAR, XRADRPBS, OGS 1.3.5.7. 9. 11 RAJIBUNRKE . NERIKE, BB BERHE
WE/hRE . BN RN, &R B DNA WFRH gog EFIEA pMG36e, SDS-PAGE ZEBRIA B0 WP E A &
#, Westemn blot MTIESCHY gag BH . BEHAMEHEXREY, 1.3 REAGHE—EREAN, EAGIEARKERELT
HAVNG , B B P EA R RERS, EXGH A —ERWELAN, 8 1 RNEHNABIRSBHEAN. 4@
FBFRBHARIE HIV-1 gag RIAEH PS5 WEAARIRE, HUTETGFERFE, THENHD HIV-1 B i R%
38
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Construction of the recombinant Lactococcus lactis expressing HIV-1 gag protein
and its colonization in mice
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[Abstract] Objective To construct the recombinant Lactococcus lactis( L. lactis) expressing HIV-1 gag and research its
colonization in mice. Methods HIV-1 gag was cloned into prokaryotic expression plasmid pMG36e, then the recombinant
plasmid (pMG36e-gag) was electrotransformed into L. /actis. The expression of gag in L. /actis was analyzed by SDS-PAGE
and Western blotting, respectively. The experimental mice were administrated orally with the 1 x 10° L. lactis, and the control
mice with PBS instead. At1, 3, 5, 7, 9 and 11 d after administration, the mice were sacrificed, and then the stomach, small
intestine and large intestine were taken from each mouse. The L. /actis number of colonization in these tissues were assayed
by means of diluting and dripping. Results Restriction endonuclease analysis and DNA sequencing confirmed that gag had
been cloned into the plasmid pMG36e. SDS-PAGE and Western blotting identified the gag antigen in L./actis as we
expected. At1 and 3 d, there were some colonized recombinant L. /actis in the stomach and intestine, and the number of L.
lactis colonized in the large intestine was higher than that in the stomach and small intestine. Thereafter, the number of L.
lactis was rapidly reduced in the stomach and intestine, and finally only in large intestine a few still existed. At 11 d, only a
few recombinant L. /actis was isolated from the stomach and intestine. Conclusion The recombinant L. /actis expressing HIV-
1 gag precursor protein (Pr55) was constructed, and it can survive for a short time in the stomach and intestine, so it could
act as a candidate vaccine to prevent HIV-1 infection.
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9% FER, §. FKAHIV-1 gag B

ERBPERREH MR EERN ", R—FELHl
BERMEREE R, gog HB HIV HBLEH,
HEEMFIMART, HRERBESL, FHEHIHR
HHTURRE R, SRS RIBAHLIA = LR R
HIEEHE T 3 E 40 B (cytotoxic T lymphocyte, CTL) &
R, RBFH LR MBS T, B,
gag FIBBRBEH | TR BE R R W R B R B A
FZHEAMREERRE “ 7, KRB RE
HIV-1 gag FYFLBRFLIREN, FH0 W% E 4 B 7/ Bk
WIS, LR ESER A EREEE,

1 #RFGE

1.1 ##¥  KEFFH (Escherichia coli) DH5a, $LERFLERB
(Lactococcus lactis) NZ3900 ¥4 LR ERFF, BIRHT HIV-1
P24 ZTEREGLIAR X 4 FORL pMTBiP/ His/gag H b ¥ B2 37 A BF
RIFRRPHARARAEN, #ELBRAUEEENER
pMG36e ) H KU MHAEMBEARARA 7. HIRBSER DNA
BB & . Tag DNA JRARE . FURL/ME &I B TIAN-
GEN A7 ; T4 DNA ##8§. £ FVRHI R YIBEM B TaKaRa
/A7) ; DNA marker, ZEH AN 4> F & (M,) marker }y Bt
HEXSEYERERAT; EHTS M, marker i B
Fermentas/A 7] ; IIFEH/MR MW BALHEBBEWEAR
ARIEAR ; HASER B E=ro. BERHADR
(6 ~8 [it) ¥ BT WMERKELR I Lo

1.2 ¥k

1.2.1 HIV-1 gag ¥4RAEEGHE  Neo I B§Hl FRL pMT-
BiP/His/gag, R1FHIR ¥4k DNA F B4 Klenow X K BrAME,
ST Xba I B§YIALER A B, [EIW 1 600 bp DNA H B, %
JBt5 pMG36e i) Sma 1 /Xba 1 SUBEY] i Bt T4 DNA @i
BEEE, RV EHER L. BARBNATRZE LB Bk
B EPABONEIER.

1.2.2 F¥@RBGER BRERE pMC36e TR R F
F3t 1 X45] 4 (PMGP1 ; 5'-CAATCTGCCTCCTCATCCTC-3,
PMGP2: 5'-CCGGTCATCAGTACCATTTG3'), 31 gag X
B MR 3 1 X514 (P1: 5'-AGATATCCACCATGGGT-
GCGAGAGCG-3', P2: 5'-AGTGGATCCTTATTGTGACGA-3'),
51¥1h TaKaRa A7 AR, B PCR X5 1.2.1 hi{bTifE
KSR, VIS ¥ N . 95C 5 min, 95C 30 s, 55C 30 s,
72%C 90 s, 30 MEFF; 72°C 7 min, FIRWEEERE KW Y 14
Y. FEERENEIERE KRRREL RN, SKUM
DNA Ji ¢ &2 HIER.

1.2.3 FAFEEFLALLRILRE BFR[8-91K
FEHELRAREBZ SN, BHSHN: 2kV, 25 F,
200 Q, Bk ¥hEd[E] 4.5 ~5.0 ms, F 30C SCM17 g3k (&
0.5 mmol/L FEH¥. 5 g/L Mi&4# . 2 mmol/L CaCl, 120 mmol/L
MgCl, i) M17 355%3) &b, SRELIEFE 2 h, HL200 pL 3E3R4%
HFE 10 py/ml ABRXA—ERBRFEKN EM BHETP
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Bk, 30CHIE 24 ~72 h, FEFEAEETS 10 pg/ml I8
RE GM17 B p Rl RUR RN, HAEFBEE Wk
TR, PCR S E4FR, PCR ¥ MBI 1.2.2,

1.2.4 gag ¥ EPHARLEEE HHEEBHEANR
FRBATLABEN CM17 B35 b 30C I &L, BL
(4°C, 12 000 /min, 5 min) YA B4/E; PBS H B4 B4
FE > (4°C, 12 000 ~/min, 3 min) RPN, EH 3
K; FA4IHZ4MEM (1 mol/L PMSF, 1 g/L ¥ HI§, 100 mL/L
Triton-X 100) ERE M, 37CHHT FREP4LH 2 h;
AP RR ARSI, B 100 WL SHE 4B B A dE
47 SDS-PAGE M fs, BAKXWREBEMMRI LR AT
Western blot ¥:i83, /M4 HIV-P24 ( HIV-gag) Hifk (1:1 000
W), ZTRIFF 1.5 b, BRI WERCHILESR/NR
IgG(1:3 000 %) , FIRWH 1 h, DAB BB EHAM.
1.2.5 FHAARIREADRAAGZH BT EHBIE
HMEZHMIIRE TERAT 1 d 7 GM17 B3RP B3k,
B RS KB ) PBS B Yhidk 2 K, BIERE AR
HARERE, X 10° PMEANMIARE D RERH 12 H6~8
RREH A/, FEO R PBS f/NRXH R4, LB4
X RALSBIFOMRE 1. 3. 5. 7. 9. 11 d 3| BikbFE 2 R/h
B, 43BUNBEE . MNaf kG, 5RE, DTES/S FIKE PBS
#100 g LARE", W 100 pL RERBRRT S HLBE
#) EM 3535FAR, BT 30CHRM PN, %2 45
o, 8 M3 P ER,

2 &R

2.1 EAMRK pMG36e-gag HMBRETE E4R
B Xba | HAREYIZRIG A/ 5 200 bp f¥) DNA K
B, & Sma 1 1 Xba I SUEEHIFRABK/NH 3 600 bp
11 600 bp i DNA F B, 5FMEMF(E 1),

blesz

5200

5000 PR3 600

1 500 e | 600

M: DLS000 DNA marker; 1: Xba | $MW %2 ; 2: Sma [ # Xba I &
"‘h*ﬂ{. My ‘.v
1 E41FH pMG36e-gag RIBFYI 4T

2.2 RANRARENBHERET RELERE
JRBL DNA 3 3E4T PCR % 5E, % 1 X 5|4 (PMGP/
PMGP2) 145 2 X514 (PL/P2) 4 515 W 18 5] 4 %

- 2100 bpFI 1 600 bp iy DNA FBt, SBUHHAF(E 2).
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2.3 FERARER HIV-1 REFHKRE SDS-
PAGE ML R R, EHEPHMHAX > FRE
(M,) %24 55 000 B E &KW, ST gag BAK
/NMERF(BE 3) , Western blot 4% 5% B HIV-P24 Hifk
R RERSIZER(E4),

bpM 1

23 4 M 5 6 7

bp

5000 5000
3000
2000
1500
1000 22

750

2000
g 1 500

M: DLS000 DNA marker; 1: B3 M#R&; 2 ~3: ¥4 PMGP1/ PMGP2 % 3|
WM 5-6: APL/ P2 A3 Stg 5 x4 ;4.7 FaKtE.
B2 PCR Y HFMIBRE R LRI pMG36e-gag H HIV-gag
#H

M: & & M, marker; 1. ¥ASLMILRN; 2: 4 pMG36e Z R &) SLAIL
W FEALAHBHEY.
3 EHAFME HIV-1 gag ZHHY SDS-PAGE X5&

3
M,/] 1 _%
130
95

72

55

43
34

26

M: &% M, marker; 1: 4 pMG36e Z#H LM IR ; 2. FHLRL
H_K.
B4 EAIME HIV-1 gag FEIH) Western blot 4M47

2.4 EAYRIAREEMREANEE E4ANR
AREEDRBEACHIBRHERIE 1. REXR
FFTH2 RARABEARNEETS, MEE
ERPXR, HERATE, MRORELAEE, H1 X
3 R7EH . MaRRE P E —ERNWEHNE,
BEXEHEAENHES T EA/NG; BN EZEK,

Y5 53 F-4 852 7275 ( Chin J Cell Mol Immunol )2013, 29(9)

BRI EARSRERD, 55, 557 fE 9 RE
REPHE—EBNELE, 9 RN KEHEL
EHERA M, WE NG A RELH,
11 X3 ALK RBARSBRNEHRE.

21 EHAMRAIRELE BN R ER

A (d) R b <

R4 XMRE ER4 W4 LR4 XE4

1 231 0 693 0 1315 2

537 0 529 2 501 6

3 493 0 131 0 397 4

83 55 331 0 738 8

5 89 2 97 2 138 3

2 13 0 5 42 4

7 0 2 13 5 181 4

12 1 3 0 33 2

9 1 0 4 2 406 5

24 5 13 25 752 3

11 50 4 23 10 50 0

13 3 2 1 20 4

3 g

H 1981 £ R 3L AIDS DIK, KRB R ALRE
KRERAFTAERB, AT, AIDS K I8 A7 5
Wi\ DNA % # | SREIEH . WEEEAEE. £
MRENAEEREEE U RAFRARBE SR A
PRI 5B Rn SSER B Z T HIV E W M,
PABAE =4 3 B B B AR A CTL Sy %, M
T 20 Bk N R 3 R R S e s 4 et ™,
HIV AdS B BT RR G5 R R A MMM R 7
Vo R PR 1A VL 5 5 1 40 O e 8 I I 4 ) i R o
BIRAERMBB R . RSB RALREER
REBA, WERR R HIV-1 gog HFLMRILIRE,
PAAERAS REM R R R S LAY HIV 2

AHFFTH HIV-1 gag HEWEZE pMG36e ik,
HIV-1 gag IR BHWERERR, B TFAEES
BK, RENBAEBEASEHARARBL. P NE
EHAARIAREE AT PRI gag, TIEL HE
Y EEPRBRI D] gag, WULH gag NEEEN
#3K, Akinobu &1 5K HIV-1gag B MBS A
RITE O REZ/DR, BMEDEFESERERBS
BERRL. Elisa 451 HyBEHI P 1 6 DOR B LR A9
EAIRIRE, RRASEEIS/DRTEFHREE
RNBRRERBERR, RBERMER 3 KEETHF
4245 d, BF5E SDS-PAGE Ry% R %W gag LIRTH
EH P55 BB R FE, Western blot HESLH 7] ¥k HIV-
P24 Hik RG], EBARIRHK gag BHEF RBREE,

 BE¥EARRARIENRITERES PS5 480/



98] T, & FEHIV-1 gag &

B, TBERUAE 4 HIV-1 ¢ RER SRR M. X
RSN EHALRARE N AR REET
A,

AR A RABEREEAEN/DRITR
MRFTIRIRE CHER, HHARAREN
EEEERERNDRE B EHE N R, Bxf
RANBA BRSO BOHE, U EHET EM
TRERNELE, BE4ECHIREN, 285
BIRAEI XRBYAF—-CBNELHE, EXBHE
HEREZTHANG, B EARESRERS, X
ERGPE —EBRNEHRE, 5 11 X8 B
SBIRSBMNELAE, RVUXBELAEABETH
PR EE. BEWASHTREZHIARARE
NZ9000 ZEZARESE 1 X, MREBEREHRBEEE
RIS AR E , EEEE N RER, £S5
T RNFEERERREZENHEAREEHET
B XERMFRLEREK. EHIZRPEIA,
FATHR RN RER —H B S ERAR b4 EEH
BB RSEAMERZE R TAZHRE, XM k2
RAURBERIBREFE 7 RAE I RNWEHENK
BETE S REHE,

ABFFIRG M AR HIV-1 gag BIAEE [ PSS
WEHAIRIRE, MOBZEHAES, HT4H
b EBE. CETREY, ARARBERAR
RBTEBPKBEHE, BRASFAEREHE. BR
#, RIMMAFERIMEL, BESFBECER R RE
RRE U, B ARCTTAE R BB HIV-1 R i 1% 26 5
B, RPN X R B R 8 R L
;e
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