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[HZE] MBS cDNA CEEP L BRENE ATF-1 FEH | X AT 2E WS H 407 o | Y e ke B 5t
JE AIF-1 ¢DNA, 3% A pMD19-T &4, M7 IE 4 /5 i), 5 Rk 8K pET-28a( +) i, #44k E. coli BI21 (DE3),
IPTG SR IK AT RIS EAE AR BRI S BEES , 217 v 3 14, 5 X v] 3 4 8 A E 47 44k, SDs-
PAGE HL3K , Western Blot 4347 A RS B . Z5 R KW, B ALF-1(TAAIF-1) &4 1 4> 438bp MY FF ] 32
HE , ZfiTh 145 ASHERR , 2000 P A B Y % J5 , UG 5 4 BORE pET-28a( +) -TdAIF-1, #3iA K/ 20 kD 1Y
WEE, EBLIFIE AR, PR U g vh il sh ok kv FE 55 50 mmol/L, 100 mmol/L RE#SAR BB 4i R . K
Ut FE B RE AIF-1 A FA R R B EHEA, T AIF-1 AW REBEE T L0,
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Prokaryotic Expression System Construction of the Tufted
Deer ( Elaphodus cephalophus ) AIF-1
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(School of Life Sciences,Nanjing Normal University, Jiangsu Key Laboratory for Molecular
and Medical Biotechnology , Nanjing 210023 , China)

Abstract: The TdATF-1 ¢DNA was cloned from the testis cDNA library of the Tufted deer( Elaphodus cephalophus) and
analyzed by bioinformatic methods. Primers were designed according to cDNA sequence to clone the gene. The gene was
cloned into pMD19-T vector for sequencing. The right sequence was digested by restriction enzyme and subcloned into the
expression vector pET-28a( +). After transformed into E. coli BL21 ( DE3) , the recombinant plasimid was induced to
express by IPTG. The E. coli BL21( DE3) expressed recombinant protein was broken by ultrasonic to show whether the re-
combinant protein was soluble or not. Lastly, the soluble protein was purified. The recombinant protein was analyzed and
identificated by SDS-PAGE electrophoresis and Western blot. Analysis of sequence showed that the TdAIF-1 ¢DNA
contained a 438 bp open reading frame encoding 145 amino acids. The recombinant plasimid was correctly constructed
according to sequencing and restriction enzyme analysis. The recombinant protein was about 20 kD and soluble mainly.
When the recombinant protein was purified, using elution buffer containing 50 mmol/L or 100 mmol/L imidazole could
get purified protein. The TdAIF-1 Prokaryotic Expression System was constructed successfully and recombinant protein
was obtained ,which was helpful for the future study of its biological function.

Key words; Tufted deer( Elaphodus cephalophus) , ATF-1 , prokaryotic expression

ﬁﬁﬁ‘-ﬁﬁz*ﬁﬁéﬁ?(Aﬂograft inflammatory factor 1, AIF-1), R%%%%@éﬁ%ﬁ@ﬂ%ﬁﬁ?(lonized
calcium-binding adapter molecule 1,1Ibal) , Fe#] 5wl A A& A 18 PEHEF [ i ) K Lo ek S5
U2 )5 AL B T RE. ATF-1 225K A, SR B TR/ 17 kD, ATy TR (IFN-y) 75 3R 1X,
AL G Ca™ 19 EF-hand 45893812 B H AT R 1k, P 2 AR RPN ALF-1 5% ALF-1 SRR 4 0 Rt
Sk R RS HE S Anig 4 Rtk dnaga S LIS N RO RN AR ATF-1 RE S 46 E T
SEIRWLH B LR, FE VR A AL /N i 4 B L 3 26 1B SR S A v R R R A AE AL AL
Wrs B .2013-11-25.

E£WH . HKARPAELS (30771172) (E G EEMPBLA A 1375542 (11103507 .J1210025) .
BINBCR A H R0, BUR, WS BF5E 7 ) - Mg & A SRR YT 43 FHL. E-mail : caoxiangrong@ njnu. edu. cn




R K224 ( A SRBHARR) 9537 B 2 W1(2014 4F)

BARS R TRREBILKIERE T4 A M5, iR ATR-1 0] GBS 58 7R S ny s BB 7 3h
AR5 B 2 0 SR8 B 0L S LA ( VSMCs ) ) ATR-1 o Al e 5 S = A2 02 JRBEAEE VSMCs (3478
HiER AN BRI R B, ATF-1 5 1 B e s | PR 22 RGe s | sh Bk R AR Ak B R HE R S
IO 5595 9 R VAR O

BIERE ( Elaphodus cephalophus) J& FEFF( Cervidae ) . JEE WV F ( Muntiacinae ) | &6 BB & ( Elaphodus ) , 3= 3
FE 2Py, T2 A TR AP g 454 . BEAE R sh W i 40 it A% - 58— B 2 T, R AR
Pt R MERI%E e (cDNA SCPERER!S S5 SCF B ATF-1 3L A HTFFT, [ N Ah i
AR IWARIE . AHFGE B IR SCREBRERE ALF-1 FER XTSI AT AE S B @ A R IR R AR E A
HH TR BIEE AIF-1 JER 5 A8 AIF-1 A&y B2 W8, S B 53 A 1 o e M R o A A B A4, LA
R NGB BRI FNE YT BEE T R LA

1 MRSk

1.1 ##

BRI cDNA SCF ARSI A | Tk MR i A S 00 2 /A7 R IR 3 A pET-28a(+) Ty
F Novagen 23] ; KIHFF B DHSa,BL21 ( DE3 ) J&az 25 4M Il AR S50 28 VB PRAF 1Taq i ,pMD19-T #8544 | FR
HPE VI T4 DNA %40 . DL2 000 Marker . DL15 000 Marker 304 [ TaKaRa 2\ 7] ; b/ N 4R BORF & .
WIS G [ Biomiga /A F 5 X-gal IPTG & R 8 R FIRE R A pe A 24 E W H AR FRA AL Ni**
SEAZENTHE (HisTrap HP) WA H GE Healthcare 23 F]. 597 A4E T.( i) Befn A FR S Fl A AL
1.2 RWHZE
1.2.1 £ AIF-1 57 b xt B o #r

EEREEEIL cDNA SCEM P45 5 7E NCBI MUl #E4T ORF 23 Hr 3617 BLAST ELXF. DNAMAN #4450 Hr
5T S5 5. Signal P3.0 A1 NLS FIAR ¥ F B0 (55 BRI 42 037 4% 5. PROSITE %t 12 1) 2
SERTE S
1.2.2 RAFREBARGHE

WA E R IR EAR pET-28a( +) I ST RN A, VELREFVIA7 5 Nde 1 A1 BamH 1 K354, L5514
P1 (f & BV 5 Nde 1) :5'-CCGAATTCCATATGGCTTCTTCTGATATCCAG-3', FiE5 14 P2 (435 W fir
A BamH 1 ) :5'-AATGGATCCTTAGTCGGCTTCAGTCTCATC-3", LA pTriplEx2 B 2 5t ki B Ml 47 14 6 5 g
AIF-1 ¢DNA J¥41. FIR D PCR 7=y, 75 T4 H3HEREIE T, 5 PMD19-T #4A 16 C %4 Lh, #EH"Y)
EAk DH5 o B2 2SN, 4500 T8 Amp X-gal 1 IPTG 19 LB Az b HE4T W5 FIBE0T 156,37 °C 818 1 35 1
JE PREL A TS, #E1T PCR & Nde 1 +BamH 1 Bk S VISE 5 , #E— 2 000A B 19 R Beddi A gk b | B RE %
AT ) A R R B0 A 0 BORL AT pET-28a( +) [RI#E4T Nde 1 +BamH 1 SV, F ) 774
Z R ISl )5, fE T4 R ERTS 16 CEHE R, S~ Y b DHS o B2 0T , HFP T Kan
U, 37 °C 1) B R 35 3 PRBUA IR B 7%, 28 PCR 2 Nde 1 +BamH 1 Tk SUBHII S E I, 0 7 PEAE
AL TORL, i 44 4 pET-28a( +) -TdAIF-1.
1.2.3 FT@REREEALE E7

O3 23 B FRE pET-28a (+) FIHE 41 JFi ki pET-28a ( +) -TdAIF-1 %4k KA AT 4 BI21 (DE3) , /0 T
Kan HTHE VA _E,37 CHIE R RS, PORBHPE S AE LB KigRdkrf 37 CHRG 555, 36 1:100 19 Lo il 42
T Kan PTHER LB ARIEFRIE T FETR 2 ODgo fHH 0.6 ~0.7 B, 435 ALK 1. 0 mmol/L PTG, X
TEAUARTIN, 75 5255 4 h, £ 2x2 mL R, B O CEE AR, 200 wL i s, S8 /5 A 50 pL 5xSDS I
FEGE M, 2] ,99 C A&l 5 min, I T SDS-PAGE Hiik. H W& M SDS-PAGE HLJk Fl Western Blot #£17
Yo R IRESL 45 SDS-PAGE HLUK G , % Eh 3% i R250 Y8, 20 min, JI 6535 P i €0 28 1 IR B 450, B Ae
BAGAFFARE  Western Blot AIf F—H0 A LR IR IPT ATF-1 BT EEBUIR, 5 HRP bRICRIPTILE —Pidh &
J&, A TMB (8, &8 IR b (A IR
1.2.4 FMEGRENEHKA

F37 °C 1.0 mmol/L IPTG P A[EIF[H] (0.2 .4 .6.8.10) h, AL 1A, SDS-PAGE HL K 53 #r A~ [A] i [1]




JEVRIA , 45 B RE ATF-1 JRAZ R AR A g Je ik

BFFEARBENZES.

e B A S A, 7EAS R4 B TPTG(0.0.01.0.05.0.1.0.5.1.0.1.5.2.0) mmol/L,37 CiESFFE
KA R ] WS B4, SDS-PAGE HLIK /AT SRR S IPTG 53 P AR RIAN 257
1.2.5 ETWUER GG TEESH AL

TEALSAE R 50 2 mL BRI 200 wL 28 ohi 8 FEANA PMSF (9K FE N 1 mmol/L) |
VKK TS R PR, PR AR 2 s, TAIFE 4 s, Bh3 40 W, F54E 3 min ~5 min. 8)5 4 °C 12 000 r/min &L
10 min, B EFUOE D BIFEAT SDS-PAGE 4347, 8 F 4 LT K 200 mL 175 5238 W AR FE BT 20 mmol/L
Tris-C1(pH 8.0) 7, i A PMSF (&9 1mmol/L) ,150 W # S B #E,4 °C 12 000 r/min &.0> 15 min, 5
i N OERZSRE TS (PR SE UL ) 45 M T SDS-PAGE £l

2 gk
2.1 EFERE AIF-1 B34S

it ORF f& BLAST 4347, i %t it — ¢DNA 5/NEL A AIF-1 ( Allograft inflammatory factor 1)/Ibal
(lonized calcium-binding adapter molecule 1) & B [A] 5, iy 4% 0 B W AIF-1 ( Tufted deer’s AIF-1,Td AIF-
1), CDS X} 438 bp, 4t 145 NEIERR (WK 1). 7% cDNA JF5 24258 GenBank (J731] 5 : JX861371).
DNAMAN Tl & 1 B2 9 73 F- 5 4 16 599. 4 Da, B SFEHL K 6. 03. 20 2 B R rh 5 o dpe o 110 2 i 2 TR
Lys(13.79% ) , LA FARUOZRSE AR Leu(13.10% ) A Z R Glu(11.03% ) 222 R Ser(8.28% ) \ H i & &
Met(6.90% ) . H & R Gly (6. 21% ) . K& E R Asp (6.21% ) . N E B Ala (4. 83% ). 4 E W& Gln
(4.83% ) AN Phe(4.14% ) SF5ER MR Nle (4. 14% ) JHEIR Pro(4. 14% )  BEE R Tyr(2.76% ) K
IR Arg(2. 76% ) IR B R Thr (2. 76% ) . KA WEHE Asn (2. 07% ) 4R Z R Val (1.38% ) . 40 & R His
(0.69% ). 25307, BIRERE AIF-1 ZIEFRT 5 HFOR &2 RR Cys, Bt DAAE LR (1 50 25 [ 2549 PO 2508 5L
T, O R A T A A A B H B .

1 E:EMGCCAAACCAGGGATTTACAGGGAGGAAAAGCCTTTGGGCTGCTGAAGGCCCAGCAG
1 MSQTRDLAG@QGGIKAFGLTLTZE KARQ QA Q
61 GAAGAGAGACTCAATGAAATCAACCAGCAATTCCTGGATGATCCCAAATACAGCAGTGAC
21 EERLNETINQQFLDDPIKTYSSD
121 GAGGACCTGCCCTCCAAACTGGAAGCCTTTAAGAAGAAATACATGGAGTTTGACCTGAAT
41 EDLPSKLEAFIKTEKTZ KTYMETFUDLN
181 GAAGACGGAGATATCATGTCCCTGAAGCGAATGATGGAGAAACTTGGGGTCCCCAAGACC
61 EDGDTIMSTILI KRMMMETEKTLTGVPIKT
241 CACCTGGAGCTAAAGAAATTAATCATGGAGGTATCCAGTGGCTCTGGGGAGACTTTCAGC
81 HLELZE KIKTLTIMEVSSGSGETTFS
301 TACTCTGACTTTCTCAAGATGATGTTGGGCAAGAGATCTGCCATTCTAAAAATGATCCTG
101 Y SDFLKMMLGIKTRSATILTZEKMTITL
361 ATGTATGAAGAGAAAGCAAAAGAACAGGAGAAGCCAACGGGTCTCCCAGCCAAGAAAGCT
121 MYEEZ KAIKEA® QEZ KTPTG GLPAKTI KA
421 ATCTCTGAGTTGCCTTGA
141 I SEL P *

THEN AR IR F ATG, « ARRL LT TCA. IR ALE BN Y EF-hand 2514
B, RIRFATFIR Ca> BE AN
E 1 FEERE AIF-1 cDNA HIBXZEFFI R BNEERFT I (BRS JX861371)
Fig.1 Td AIF-1 cDNA coding sequence and deduced amino acids

sequence ( accession number ; JX861371)

155 IR AIAZ & (7 {5 5 T 25 SR 6 B Bk g ATR-1 2K P BEA TR IE 15 5 IR AN 2 7 45 5. S5 340
RIMAIEIRITHH 45 ~78 i /& Ca®* 454 EF-hand Z5F938,58 ~ 67 {2 Ca® 45 &0 &, (& 558 %11 EF-
hand Ca® &5 FIIAH 1L, BIERE AIF-1 2 FI7E 65 A7 66 i ZHEMR 22 1Al B/ E(Glu) 8% D(Asp) BHEMR , X 7]
AE P HOLLE G Ca™ (UAE F105.

2.2 BEBRREBENHEREE

B AIF-1 973 B 447bp (AN 2) , 2 #1 i 4li4b J5 7% A pMD19-T 24K, I 7% PCR 254 14 ~ 8#

¥15 BB KRG (ANE 3) 314 ~ 3#2 007 UESE e HE R TE A SR H 3# 4] pMD19-T ki, 5
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pET28a( +) [FIF £ Nde 1 +BamH 1 XY , F T4 HEFERGERE , 4 Kan $UHET LS |, $EHBUTCRLEE U] %8 52
20 ORI U) R BOR /N S BUBARAT (I I&l 4) | fir44 y pET-28a( +) -TdAIF-1 (4& 5).

bp M 1 bp M I 2 3 4 5 6 7 8
2 000
2000
1000
1000 750
750 500
200 447 bp 250
250 100
100
M:DI2000 DNA marker;1:PCR /=41 M:DI2000 DNA marker;1-8 ; #k#EH) pMD19-T-TdAIF-1 5Ef
El 2 TdAIF-1 cDNA ¥ 1 5 B B3 Z|HRHK pMD19-T-TdAIF-1 HE % PCR £
Fig.2 PCR products of TdAIF-1 cDNA Fig.3 Identification of pMD19-T-TdAIF-1 by colony PCR
bp MI1 2 3 M2 BamH T (198)
f1 orign
5000 Nde 1 (639)
2500
2000 Kan
1000 1000 PET-28a(+)-tdAIF-1

750
500

250
100

5770 bp

250 lacl

M1 ; DLI15000 DNA marker;1:pET-28a( +)-TdAIF-1;2: pET-28a( +) -TdAIF-1/
Nde | +BamH 1 ;3 .pET-28a(+)/Nde | +BamH | ;M2 .D12000 DNA marker
B4 E4HEH pET-28a(+)-TdAIF-1 FIBEELIEE
Fig.4 Enzyme digestion of pET-28a( +)-TdAIF-1
2.3 EAEANRIEREE
HeAbzs ok pET-28a (+) FIH 2 JFUk: pET-28a (+)-TdAIF-1 Ay K7 AT BL21 (DE3) , #HHE 7 &
0D [l 4 0.6 I, A 1 mmol/L IPTG 155315 4 h, XF BRALUA I, WS 8 14 | &b B 61T SDS-PAGE HLJk ,
S5RNE 6A FT7R  FEZ9 20 kD AbA — W AR 4540 3 BRZA 3 . AR 14 IPTG W Rk e, k17

A kD M 1 2 3 4

5 EAFRK pET-28a( +)-TdAIF-1 EiL
Fig.5 The map of pET-28a( +) -TdAIF-1

recombinant plasmid

kb M 1 2 3 4

<—tdAIF-1

< tdAIF-1

(A)M: protein marker;1-2:pET-28a(+)37 °C 0 mmol/L.1 mmol/L IPTG 5% 4 h;3-4.pET-28a(+)-
TdAIF-1 37 °C 0 mmol/L.1 mmol/L IPTG i 4 h; (B)M:Protein marker;1-2:pET-28a( +)-TdAIF-1 37 °C 0
mmol/L IPTG %55 4 h;3-4;pET-28a( +)-TdAIF-1 37 C 1 mmol/L IPTG 55 4 h

6 EHAZFHMRIEDH(A)FI Western Blot £7E(B)

Fig.6 Expression analysis of recombinant protein( A )and Western Blot identification( B)



JEVRIA 45 B ATF-1 JEA% R (4G 1 e ek

SDS-PAGE Hijk , LR 2 PVDF B [ 510 EJRBT ATF-1 BATEREHUIRSS &, BS54 HRP FRic bt —
PG, TMB HEG &, JEF 78R (EDIC /AT, 25 SR B, 7624 20 kD A — B 8 1 2R (1 %71 (Anf&l 6B ) , AT
UEPH B ATF-1 B4 85 3 #kaih.
2.4 BEAEARIEMEGMRL

HAb 4 ok pET-28a( +) -TdATF-1 A9 KIHATH BL21 ( DE3) £ 1mmol/L IPTG 53 A FNE] (0.2 4
6.8.10) h, U 1T SDS-PAGE Hiyk, &3 4 h J5HE A& A KA IO BA L (K 7A) |, B E 55 S0
6] 4 h, AN[EIHEE IPTG(0.0.01.0.05.0.1.0.5.1.0.1.5 .2.0) mmol/L iR EARE, KMAHE LR ILE
WA &= (IE 7B).

A kKD M 1 2 3 4 5 6

120
85

50

35
25
tdAIF-1
20 A
(A)M:protein marker;1-6:37 °C Immol/L IPTG 55 pET-28a( +) -TdAIF-1 %3k (0.2.4.6.8.10)h; (B)M:protein marker;

1-8:pET-28a( +)-TdAIF-1 4314 (0.0.01.0.05.0.1.0.5.1.0.1.5.2.0) mmo/L IPTG 37 CifiF 4 h
B 7 AREAE1 mmol/L IPTG FSEHEAMRILE(A) MARRE IPTG 54 h FEHAEAHRIE(B)
Fig. 7 Expression of recombinant protein induced by 1 mmol/L IPTG at differernt time( A) and induced for 4 h
in different concentration of IPTG(B)

2.5 EAZEANTAMSHTRGH
FRAE A4, FELLTORIAE 37 °C 0. 0lmmol/L IPTG 55 4 h J5 , H A BB 1A, B 38 ATy 4 il
K, R BE D FEAAAET BT (B 8A). £ Image ] HAE4HT, BT HWEAA S BNEALER
91.4% . FEBLAHF T REES, WUEE 200 mL TRA 87 A AR, 200 i HOCE LA s 3, o Hm o B A 2R 4
alifb. FEM AU AKE S 3 R 5 B G2 vt Hh VR TSRV 2% oI VR W4 RV B G2 vp B e R E -
4, I B AR JERE A EF T SDS-PAGE HLIK. FEMMARIRZE tif 2 S5 1) E1 L E2 /9 H 4 355 I &, (BL77
TEDVEZRAT | R YR 2% e KR FE 22 50 mmol/ 1,100 mmol/L RERSIG: 23R4 24 (141 8B).
Ak M 1 2 3

2 kD M
3
50 50
35 -— 35
’s 25
20
20 e < tdAIF-1
—
i

(A)M:protein marker;1:37 °C 0.01mM IPTG /55 pET-28a( +)-TdATF-1 4 h;2 . A M5 L3 M Bk
FEJF ULTE ; (B) M protein marker;1: b3 B ;2 A H TR ;3 -6 IMAEDEZE i i B D ~ @4 ;7-10.0m
AVEBEZE ws i D ~ @5

B8 EHEZAMTIAMESN(A) ML (B)

Fig.8 Soluble analysis of the recombinant protein( A ) and purification(B)
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3 Wi

I B ATF-1 8 A S 8T, B THHA Ca™ 454 EF-hand Z5F5, (HZHL Ca™ 2514
WO RS B EEN S Ca® S5 G AL, B & Ca® MRE 1855, BT LA ALF-1 & [ D BE A2 754K
Ca® A AEASL, — UL A 7E M RS 30 5 s R Wit sk R R b T 1) 5 — B OL Ay ATF-1 (9 3)
REAMHB T Ca™ 1) R4S NI, ATF-1 RERS SR B LA MR, S 55 A L/ /N 5 200 L e B i A7 ¥
LA RS 1Y Rac {5 S5 >")  ELG ROE P RGEHON , ££ 2 ARG, LA s H

KT R GURFIBVFZHNRE H R E R S, st i 75 SR M A 5 B 9% SRR , RERE XTSI EE
F AT R K05 (ER R TR AS REAS XS 2 R4 T Wl BE A8 1 , I B — AR X S A B85, AN A
T R L, b RIS E AR Z WA TS, S IE MR iR A, 5 AT AR S M AR . [T S
AR IR (N R AL 2 AR 3T R, W BE 375 50 e 2 M PR B 18 45 pET-28a (+) S — XTI
PR RIFF R R IR BUA, & T7 53 31, Z 5B PI s 4 & 4 — > His b4, 76 IPTG ¥55: T REfE R
i5 His Bl 8, W BT SR Al AE. His-tag 20 7BV, B T HIEA K N el C sm— B2 E
FETE, I 2EAL 5 R AT EELER. His-tag 8 a] FH T H BYEE H A0R I, 220385 19 His b3 25 16 8 H 2ib )5
A LLgsE i B

ABEFOR H S0 BT RIGAT B2 I 3K pET-28a( +) N 3t His-tag T 7, A BIERE ATF-1 595
Bk BRI A T 30, IR R B 1 mmol/L IPTG 554 h Ji , EAE IR AR TRE, A
[FIAL I PTG 55 4 h WA A B E A H A RN A R ES . FEATM RSP RBKRERT 100 T2
SR B HE A M A TR RDME. 7R AT B, Sk 28 8 R R N ARE B0 MUEL IR AR, 7 0. 01 mmo/LL
IPTG /D EEE T 4 h I, TASHE S Dk Ui 20 2 1 R 7E T B0 (18] 8A) R BR AT ME Ry, e fr
ALK, BIEHE AIF-1 BRI AR, A2 4 Za e, Bt LIZE R AT & b i A7 3R, A
R TG IEHAT BT N G = A AL A, JIAh, ATF-1 2R L&A BB K P SRR R D (4 7 B L 1R K
49 38% ) , Al BEARLA T Dol 6 ok A OB B R 75 3 I i 2 3 9 AT 44, PR IBOAE i P TR 0 S EE 4
A PR P KV B 2 50 mmol/ 1,100 mmol/ T 1T L2 BRFR 424 , R 0 An 82 3 45 4l 1 o
I HBE R, vl e ZOUAL IR G2 i i s P 1SS HUE T

[ &% 30k ]
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