%36 B4 10 1 ¥ O= OE E K ¥ ¥ IR Vol. 36, No. 10
2014 4E5 A 30 H J Third Mil Med Univ May. 30 2014 1055

W M\ H
LGRS :1000-5404 (2014)10-1055-04 'Lb

RypE iy AaHIV 4L S FndE AL 18 R IP M L 387
KOF,EFR, AL (400038 T Pk , 55— 4% 5% o G 1 I e 2 B )

[(HWE] HMY FRkRwpigie i it P-b B4 &8 & AR AaH VAL F SRR A5 R, O % Ho g e/ RUS
PoRR RGP e, Jiik RN G N 7 IE G ARy i e P- 16 % 6 J& 5 i AaH IV I i AL 2544 AR AL 45 40
Ik cDNA, Zp 3| F 20 76 JFok pET28a( +) |, e A BL2L(DE3) fh 3Rk, =My S8 MR Mralifl . B WI/INR AL AL 4544 JaK
A ARSI 1 e 2 AaH IV S e 20 (PBS e 20, F2H 6 H [ 4 JAlk, A5t (20 +2) g, MERER2K],3 1K
PEIF T BN , 5 AaH IV ARSI TR AT H ML h A . 859 ELISA W R RIRR) AaH IV AEAL A5G SRR AL 251
SR HAT G e o R L P RS R P R Je G A 2 R A A A A R S S i 2 B A PBS A 4 Y 2 0 S of T AR
(P <0.05) ; AaH IV A e 21 5 AL S I S e A 22 [B) TR GE 32722 5 (P > 0. 05) , Tl S5 AR REAL S5 A4 SR SR 8 21 =2 6] A7 £ 2 12
25 (P<0.05), 858  AaHIVAEMLE SRS/ NEU™ AL B BUATE AT AaH IV Hi i 2Ry TRSCR B0 225

[KER]  RVIEIE; KEF 6 Jm 5 P SVMPs s fEALA5AG 38 AR ik AL 25 ok

[REESES] R345;R392.13;R99.3 [ XEkirEmE] A

Expression, purification and immunoprotection analysis of catalytic domain and

non-catalytic domain of AaHIV from Agkistrodon acutus

Zhang Lei, Cao Yuliang, Liu Minghua ( Department of Emergency, Southwest Hospital, Third Military Medical University,
Chongqing, 400038, China)

[ Abstract | Objective To express the catalytic domain and non-catalytic domain of AaHIV from Agkis-
irodon acutus, and analyze the immunoprotective effects in mice. Methods The catalytic domain and non-cat-
alytic domain ¢cDNA of AaHIV from Agkistrodon acutus were synthesized and cloned into pET28a( + ) vector,
respectively. The recombinant plasmids were transferred into E. coli BL21 ( DE3). Expression products were fi-
nally purified by affinity chromatography. Kunming mice were randomly divided into 4 groups (n =6, 4 weeks,
20 £2 g, male/female ratio =1: 1), including a catalytic domain group, a non-catalytic domain group, an Aa-
HIV group and a PBS group. After the third round of immunization, the antiserum was obtained. Titer was de-
termined by ELISA and the protective effect of antiserum was analyzed by hemorrhagic activity test after neutral-
ization of AaHIV. Results Both of the 2 recombinant fragments of AaHIV had immunogenicity. Neutralization
test showed that as compared to the PBS group, the catalytic domain group and the non-catalytic domain group
both showed significantly reduced subcutaneous hemorrhage (P <0.05). The subcutaneous hemorrhage area of
the AaHIV group was significantly different from that of the non-catalytic domain group (P <0.05) but not from
that of the catalytic domain group (P >0.05). Conclusion The antiserum induced by the catalytic domain of
AaHIV from Agkistrodon acutus can more effectively neutralize the hemorrhagic activity of AaHIV.
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P IE T ML A2 ME— A R S8R 7 B e W 3 19 24
Yo SR, E TS N P e B T AR A A
“AMEEET I AR H DB R TR
T & IR R 2RI, AR HUME RE 0LV 19 A2 7 S H B
EAFTEVFZ A A 7 G A s 7 i b JR IR
PESIRHTA A AEAE RGN 1 38 e AR 50 1 A L 77
W LR HA, E N ANREE R T T 5
T RS T 45 75 1, B O e AL 7 R MR
DA E B i) 4 i 2 02 Sh W) AR AR U 2 10075 1Y
T, VIS BRI & AR IRATIA R & 0 i
B FEEEE R M7 5 v B A TR A G R FT
JEAGEALL A7 2 B R it A2 s RS A P 118 25K [] ke PR
JEWD AN RSN o ARSI g o 3 ) e PR AR R S A% R
iKWy i i P- b 4 J& 2R G AaH IV {25
#4738, ( catalytic domain , CD) Fl13F {8 £k 2% #4 35, ( non-cata-
Iytic domain, NCD) , 3 HAE HA A See 9, Jy
— b e BT TR AR B A T A B R R AL B
Jhiy .

1 HRSH®

1.1 ##4

AaH IV HEALZS A BRI AR AL ZS 5 cDNA J7 81 B 1 14 B
Y TRERA BRA R G, I 50 385 AF pET28a( + ) 2k I,
FIKHEPE BI21(DE3) R85 =4 E R 202 RIn R 5 %
PEEH W EARAE . AKTA explorer-100 75 [ 4lifk & 55 )z Ni** -
NTA Beads . desalting column ¥4 3% [E GE A ] 7= 5, PTG
A LA TR, ELISA IHh bt A2 & A B ARG TR
NHE A AaHIV RS =4 K2R 2522 RIG IR A W) 5 e
FHATERIIIAA, 48 HEMI/NE[4 AW, AT (20 £2) g,
WEMERE ]I B 25 = FEBE RS st . Hoftiasn) oy
SrHrati.
1.2 F%
1.2.1 AaHIV CD #{1 NCD ¢DNA FE3]4 %, M GenBank [~
4y M3k AaHIV (ACCESSION : QOW6MS5 ) CD 1 NCD 4 3L ik 5
1, {8 F Primer Premier5. O Y FoAA0ZE5 #4) BFN AR A A0 45 44 5 4
BIEIPE A cDNA J7 51, HEAT 75 28 % 15 F AL (www. jeat. de/
Result. jsp) , f £k J5 9 cDNA J7 510 b 43 51 7€ 37, 5" 3w i -
Nde 1 1 Xho | BEYIN; s )5 , 8858 B 48 B 22 ) T A2 A IR W)
AR, I EAAE pET28a( + ) ki I, Rk =Wy His 1%,
1.2.2 AaHIV CD FINCD FEH R BrEAFRE S5 EA
Jikr pET28a( + )-CD pET28a( + )-NCD £ CaCl, %41k BL21
(DE3) . % Kana Ut - AR 2EJ5 , PR 1L I3 i BH 0 18 7% 4 Fh 78
LB BEFRR 5595 . RETR D(600) ~0. 8 I, fin A TPTG ( £k
B£0.5 mmol/L)37 CH52 4 h, Sl AR A € KRBT
1.2.3 CD HI NCD % [ K Bralifk pET28a( + )-CD/BL21
(DE3) HiZ: 4 °C,12 000 x g, 10 min 2.0 ETT . 1.5%
Triton X-100 & & J5 28 75 XM &, 4 C, 12 000 x g,

10 min, B.OWARDIVE ( LRPBREE 3 ) . BUHERA)E T2
T T B B OR , R <2 D/ IR R 5 4,
8 mol/L JRZ (PBS) i fift 5 1 JLVE, 4 °C,12 000 x g,10 min %
245, Ni**-NTA Beads L) ddH, O VE#% )54 8 mol/L JR 2
(PBS) Ffif , 8 )5 4% 8 mol/L JR&E (PBS) 8 W, % 1 5 [ 2
TREHEF L4 CRG LS. WKH LIRS /08 Ni°* -NTA
Beads 3f: ] 8 mol/L JR 2 (PBS) Yt L 245 19, 4R J5 FH 25.50.100 .
200,500 mmol/ L /R[] B (1 mRmsk/ FR 2 ( PBS) 6 B2 Wbt H 19 2
o B4 Bkl pET28a( + ) -NCD % S %1k )5 1 B /K LI PBS
BiF 4 CHUR GBI . HURE DL 8 )5 T 1 B0 T WL A 7R
RO R <2 A/ BRI IT S B S8 4, £ 12 000 x g,
30 minfE s B0 J5 208 B LT, FEUHE . Ni**-NTA Beads LU
ddH, O Pkise 48 PBS P4, SR 5 5B il ol VSRR A, B
FEEFEEEF L4 CRGIEE G KALEE S
Ni** -NTA Beads 3f: ] PBS Vi 22425 (1 , 485 F &4 25.50.100
200,500 mmol/L [k (PBS) i pi i H 92 1 .
1.2.4 CD F1 NCD & 1 F By i i &5 AR BRI E Y
A CD (1 500 mmol/L Bk, R (PBS) Ve A1 &4 NCD fy
500 mmol/L Bk ik ( PBS) U JId ¥ 28 0 B {6 Jy A8 Xf 43 F [t &
10 000 (1) Millipore #8 %€ 5500 #1745 . Ff desalting column
HEHE] AKTA explorer-100 287 RS0, X4 J5 19 B 098 ARt
TR AL . ARG Y H B R ZE BCA JEIE W
1.2.5 /MR&sE %4 R ERB/NR AR (20 £2) g,
T2 124 HOHHL R 4 41 OAaH IV 2241 @CD G g4 ;
(BNCD GufiEdH ; @PBS 4 (n =6, MiMER) o 1 3 A S e )55
150 g/ PR F 100 pl/ . PBS 412k 100 pl/ R
BT ESTEB X IR, SRS 0.2.4 AT JE A B2 T
PEE AR 56 4 o IR AZE ), 26 2.3 IR S e Sk IR 56 4 B
[R5 8 R SR I 22 (A1 ELISA 150 HriA i o
1.2.6 i fsc 553 WHRIEENE 1 /N B AR BRI
I, A ES P W o 45 2443 5 BCHE M (30 L) 5557 & 4l fk i
AaHIV (6 pg) &, A PBS #i B & 600 pL,37 CHRSMIEE 1 h,
4 JE RPN 24 H BEPLSY S CD g dd (NCD g4l PBS
GoPEFN AaHIV G [ n = 6, KT (20 £2) g, BEHER P ]
RN E L BTINTE S AaH IV 07 B AT /N RS 30 52 ik Bz o8 12
57100 W/ 5,24 h 54/ BRIST S5 , B H0 B2 R WLEE I F- I 12t
Hi i AR
1.3 %itsae

THEGORERH x =5 RoR . SLIREE R SPSS 13.0 Siif
BAPHATEAR AL B, 15 B0 R TS PR 3R Jr 224307, LI R )
LSD 2 E 44T,

2 HR

2.1 12%SDS-PAGE ¥,k 5%

V5T 5 55 T S L DTTE £ 12% SDS-PAGE
HUUKSEE , CD B BON IR AAIE 2 NCD R BOR AT Rk . 12%
SDS-PAGE F ik I 7~ Z B 538 A2 A A 6 5 19 H AY 2 I
FERHXE S F ik 25 % 107 B30 47 76 B 8 25 47, 43 3l €D Al
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NCD & H R Bt (B 1), BCA 35 ¥ & 43514 0. 28 mg/mL
Fi1.39 mg/mL,

110x10°—
70x10°*—
55%10°—

45x10*—

35x10°—
25x10>—

15x10*—

10x10*—

1: B 5F 3442 4405 CD K #,;3: 4405 NCD A &
E1 4ikEHNES 12%SDS-PAGE Bk R

2.2 Ja)4% ELISA M & sk 2

()42 ELISA M@ kst , LA I E: [ D(490) oy —
D(490) s piym 1/ L D(490) yrup s — D(490) g ] >2. 1 P,
SRR, &3 WSS, CD S 4l  NCD s 41 AaH IV
oS I RERN/N R 2R Bk, b CD S 2H AT B st
7 1:128 000, AaH IV S 2 i M4 B804 24 1: 256 000, NCD 42
JELH AR A 1: 16 000, AaH IV i1k 25 44 38 45 B A Ak 45 # 45
G RS
2.3 Hbh Py

Fe MRS S AaHIV G B WM SL50 /N 24 h J5 B3
AL, B % -0 e B i 78 B 43501 R - CD B e 40 (5. 67 =
6.74)mm” ; NCD %R 2H (16. 50 + 11. 04 ) mm’ ; AaH IV % 335 26
(2.83 +4.92) mm’ ; PBS H %5 4H (52. 50 +16.94) mm® (& 2) .,
R FHEA IR 7 25 03 B AT /I BRI+ L T AR GE 150 T S s« i
A2 AR S8 G e 20 AN A AR Ak 25 4 B e A1 Y9 35 PBS e 2 i 3
WD LRI (P < 0. 05) 5 AaH IV 458 2 -5 44 Ak 25 44 35 60 73 41
ZIRTGE 22257 (P >0.05) i 55 A fh A 45 440 dok G 928 20 22 1]
FEGIE2ER(P<0.05),

3 it

1881 4F, A\ fi1% B bothropic JE#:#E 35 1 B AT /K it
HABAER #8201 35 IE T ] BEA 8 F R

TEAE . 1955 4F Bl 5Gm l xf 7= [ B P A SE P A
[F BRI B 0B, UESE T e B h & A KRR & K
fifig. 20 4D 60 4EAR, H AR 2 5 & B i g 75 9
a3 R 1 — SE 8] R RO TR PR R A8 g EDTA T 41
il fe ZBH B T i P R A N & R B A g, H AT,
SVMPs #l A Sy 2 e g B 9 32 22 09 B il 3% M 1
PR o Fox! ™ A5 AR Ha HLAH X2 1 o fak % 235 Hg 3R
ALy R = P- T R LA Zn®" 4R 5 A
SERIEEP- 1T, & A &R B R S5 F 3 Fn 2238 A 3K 45
Falls P-AY, 5 & 8 A M Es Bl S ik & R 4
I B AP D AR S A, ] — 26 SVMPs MR 4fg H:
SR BV N TR AR P AN AR TE 2, B A
FEARL, FEIX 52K ARG, T AR UESE i A /Y
P-IV #I SVMPs mRNA 207778, fefs HIa A P-Td
I SVMPs 117 SVMPs BLA 14 4 i 2 11 T 45 4 SR L
A B UK A B P, AT DAK S 27 4 25 1 R e S A 4
JEEW , SRR g Al 25 A a1 5 2 2 o £ 25 465 g Sl R
B AP DR R S B TGRS 1, R Ak
ghbgi

AWy i B i M P-TIb %4 SVMP AaH IV , B A 5
)4 Jm R ARG EE I R R S R AL E R
RGN, 5 HALFN ) SVMPs —FE, AaH IV 428
TR T 45 W 3 5 45 — B HEXXHXXGXXHD ™ £ 5F Jf
G, BENE K A U B 1 AR 4B 1 R v WF R S,
TS IV B U 25 200 111 A5 5 I R 200 e D R R /P 5 i
RS B I 14 A TR BRI 2 A Ca® I9PE B
AN C7 T U, K 4 8 2R 4 A S B
NS H B 5 R R A o TN, A AT 5K W4
A N A AL S b 2 4 A R B A
ITE 2% SVMPs A 45 ¥y Ik i) 4549 5 Th g T —F
)T i, IF Hal it X 2R3 B MRI 885 AR f AT i 134

A:CD S 7% 28 ;B:NCD S22 28;C: PBS 272 40;D: AaH IV % 7% 40
B2 i A ARSI B R B IR K A L 52
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53 SVMPs () = AEL5H {5 T H IR 7 571 e 25 11 45
FAAEAN TR s AN [ B R R e 2 ) £ e JEE DT, T
PIASBEINEE 1 00— G4 1 sl e G4 4 L o At A [
SVMPs Hi iP5 55 B JSE AL, 26 b AT B SR A0 1) 7 1B
PR T R R A, SVMPs i {6 45 4y 38X fof i 4
R MBS 4 i A1 J5 5 00 F) 7K A A P L B0 1
JER S ARSI oh AL R R A e B /N B
IR I o AR B AR A A 5 A SR OR R (P <
0.05) , 1 H. 5 FH XS B2 Z [8] e g it~ 22 5 (P >
0.05) , FRACUE B 1 A 235 Ay Sl 7 B0 ot 335 78 14 3t
(DAIEI S SR s iabe BB u il KN IRANY T & SNDNE: L ]
JEYIRZE 5 S, S BB L D RERE A, S Al T A4S
s A N RGBT L LS
SR R A A 5 A J5 L 2 B I A R 2 3 O
AaHIV 28y H L AL (P <0.05) , o $ /R AL 45 4
SN AR A AR A5 R R 0 2 4 55 T X AaH IV SE B2 4y
THA AR E IR R AL

Zi BRTIR AR SRR A TR R T SRR )
R IE e P- b B4 Js 8 A AaH IV L4 1
SERFTAR A Al 25 4 S RE 08 98 A B WA/ B AR AR 4P M4
A, I B AR Z R s BT B A/ SRS J v
B I 7 HE BB AL S5 AR S S e 7 A T A A
FAISEEE Aal IV 731 H L35 1 D7 1 5 O A7 58, g itk —
AWFFET e AaH IV H A GR AP BT IS AT, 1 4 v 28U
FERIDUIE R LG 2258 1 JEA)
A AR SRR RIGRM Y S R A E
B JRHEZ B MR XIT 2 8 B e DK 3 3 AR 25 2 DT A 52
R, FEMC KT ABATT i TERATE B B LI () 8 78
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