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[(HE] JUEAESEAERMNE ARS8 SR RR R A EEMHEA. I GenBank i A
APRIL BF¥ 51 S ( AF046888 ) , BB MG AT B840 51514 , SR AT RT-PCR B AR M 188 R A 57 88 1 900 A% 40
A2 (PBMCs) & RNA HFEEH A sAPRIL cDNA ¥ cDNA Fif A JF %R A5k pET30a, £ IPTC FREEKX
BT BL21( DE3) th k8 M3t %k, 2 SDS-PAGE 57 17000 £ A A —HBMEX LN ZEAFEUGCR
B RGE, RERE 5% EH FOREEATE MEHTRMEYFIELR, Ky — 4B 58 H s 5K 5
ETHA.

[REA]  MpESRIK, RE I, P4, 85

[FES#S] R392.11 [XwkiRiREE] A [ XEHS 110014616 (2006 )04-0086-05

Cloning, Expression and Characterization of Human Soluble
APRIL in Escherichia Coli

Yue Yuanyuan, Shui Yan,Guan Zhengbing,Zhang Shuangquan

(School of Life Science, Nanjing Normal University, Jiangsu Province Key Laboratory for Molecular and
Medical Biotechnology, Nanjing 210097, China)

Abstract; A proliferation-inducing ligand plays an important role in promoting the proliferation of tumor
cells and its own immunized diseases. We screen the accession of hsAPRIL in GenBank ( AF ;046888 )
and design the primers according to part of its extracellular sequence. The total RNA , extracted from hu-
man blood , is amplified into the sequence of cDNA encoding sAPRIL by RT-PCR and cloned into the
vector pET30a for expression in Escherichia coli. After purification and refolding, the protein is used for
biological activity assay. After induction by IPTG, the protein is examined by SDS-PAGE and its active
form is obtained. After sequencing, the APRIL gene is confirmed to clone into the recombinant expression
vector. The rthsAPRIL is about up to 40% in the total protein expressed in the Escherichia coli. After
purification and refolding, the protein can stimulate tumor cell proliferation.
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TRANCE,LIGH 1 TWEAK 3 5 6E B S5 H A NS E . MAEEFE &K (a proliferation-inducing
ligand B APRIL) , X FR{E TNF #EHIFET-E A [ (TNF-related death ligand-1 B) TRD-1) , &2 —fh [l U5 HE
EA, BT 1998 4 i Hahne % R 3, B E &M F AR 17p13. 11, 5 INF KM 5 — R A
TWEAK (TNF MIXHR =555 F ) 16 78 TNF BLiAR AR LZ M5 1, APRIL & BAFF B N4, NER
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TNF R X 1 (TNF homology domain) B4 30% MIAH{EUFS]. A APRIL EHEE 6 M BT, 2% RE
FE AR 3 PRI AE BT A9 mRNA, 43500 1.8,2. 1 F12. 4 kb, 4RfE&K K 250 NMEEMRMEL, HP 29 ~49 F
MR RS EIX ,50 ~250 S EM HHIAX , 2 furin HREAEESHEERNEF R-K-R-RAH
101 ~ 104 EEMRBRELL) BT, BRI AE LR T, JEEKR sAPRIL (B 105 ~250 EERBEX
i) . &K APRIL Fl sSAPRIL #4 #2535 P A — 3, 00 105 ~ 250 EH M2 A APRIL RIEIIREM FE
KR!, R sAPRIL 2— K2 63 000 3 IL4 = Fetk. EHEM , Bl APRIL i) SR 4544 5 A APRIL 43
o, ER—NEBN =8, B4 E 7 X 5 A BAFF RA{LL

APRIL EEFEEMIE FRE N TNF RIERM—A L5, APRIL £ 57 B 5 G 5w KO i
R EER H 28 M ATEEN BRI AR S ER BB R 2 — 2o ki 4 M R BB, A SO T KT
BEEBERE AW AIE IS S R, S B A 3 A E T e
1 Met5)iE
1.1 FEHEMRAA

ALY B YT7548 M 0, B9 invitrogen 2 B4 B, Trizol iAW B invitrogen /A 8] , RPMI - 1640
BE3: 5% Roche /A A7 5. Fobi/MERF &M [ Promega 23 7, 1A BIBUAN & KB HIBW B K EEEY
A EL R RRE pET - 30a, FiAE#k BL21(DE3) i A LB ERFF.

1.2 A&
1.2.1 #mA6% RNA #5942

BUH 8 A SH R I 9, A A Trizol 35735 — 25 BREZ BUHEL B RNA KR R 5 RNA F B B AR P B AR v
BERC R Dk e e .

1.2.2 RT-PCR ¥ # A sAPRIL cDNA

L8 1 ¥ 8.5’ TCAGGACATATGCATCATCATCATCATCATGCAGTGCTCACCCA 3° ( SHAER 43 3 Ndel
BEYIAL 5, A 6 4 His ARk, 8 F4lifk) . F #3149 % 5° ACTGAGGGATCCTCACAGTTTCACAAAC-
CCCAG 3’ (£HMARBS> 3y BamHI BgYIHL &) .

RT-PCR i fBINTF .

(1) 355 A2 BETUN 20 pL BRI EH S RNA S pL (A1 ug) 5 x KRB 4 pL, AMV
KR8 1 pL (10 U) ,RNase inhibitor 0. 5 pL(20 U) ,Oligo(dT) ;41 nL(50 pmol) ,DEPC 7K 6. 5 L, &420K
ITIRA), %R 10 min [FHA 42 CHEB/KEH IR 1 h, ZE0KK E¥840 2 min, B8 3] cDNA.

(2) PCR : Fll F¥i % SR B B4R #E 47 PCR, 4R R 4 50 pL, b T #E514%& 1 pL (£ 2 pmol/L) ,dNTP 4
pL(E# % 2. 5 mmol/L), MgCl, 3 pL(25 mmol/L),10 x WK 5 wL,rTaq B 0.5 wL, B4R cDNAIL pL,
ddH,0 34.5 pL; K RiFR5 4 :94 CHASH 4 min, SRJ5 94 °C 305,51 C 405,72 °C 30 s 3£ 30 MEF; B/a
72 °C 10 min. K 5ERE , B3 pL P41 T 1. 0% SRARMREEL - 0k , B 11 T MBI DRGSR,

1.2.3 DNA ¥ £ &R 55 R E

¥ RT-PCR =4 584k pET - 30a £ Ndel 5 BamHI E§ ] 5 4351 F 8152 [0 & E WL, 16 C il )%
BT RS RIS pET - 30a i, FE B4 4L DHS o RS2 A4, I EA Kan HitEREE LB 4R IF
WRERIHEEA T, RFERL Ndel 5 BamHI XAV X E , B E 4 Bk (A& 0 pET - 30a/APRIL) , ¥
FIW5E B ¥ invitrogen A F 52, FEHHII 45 R 7E NCBI IR %28 AT RIBH L (LR R ER).

1.2.4 &4 A APRIL(thAPRIL) # 4k B %%

W P J5 B EE 41 Bk pET - 30a/ APRIL %% 4k 3 3A B #k BL21 ( DE3) (/832 25 40 M J5 K A Kan 4T
HEEEA LB AT IR G e AT PR R F AT RIEF 7637 CHEKZE A4 0.6 ~0.8 /7,
£ IPTG & ¥4 1 mmol MM TFI%5E 5 h, LA BMEAMNKE, A FEH 5 #E4T SDS-PAGE (43 BB
15% , JR4ERE 4% ) 54T B B E B TRAL KKK FE. LA His SR8 BRRE , & western blot 3 — 25 4 5E
BB, R ESBE KiERFEN =Y 1T SDS-PAGE, RJ5 LUBEH# B EMML R (NC i)
KA TBST #£% 5 min J5 BT3B HE 1 h, B TBST ¥ 4 R, Z /5 it His T4 CHE LR,
TBST #£¢% 3 K, B-5 HRP #RICHIEHV/IR 1gC ZRFE 1 h, &5/ TMB B,
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1.2.5 Ni**" %42 B 4461 thAPRIL

W& |4 Fuk pET - 30a/APRIL (93515 8 BL21(DE3) 7€ 100 mL LB H " K534 E R &M HE1T
IPTG 55 /5 ,12 000 r/min 5 min B.DIRENE, BEREE, BOUTREEE. FH2Z W A(20 mmol Trs-
HCl,pH 7. 9) e &AM 14K ,12 000 r/min, 15 min B.0F FHF, i3 BEE 2 K. Z 9% B(6 mol/L Urea,5
mmol/L BKM 0. 5 mol/L NaCl, 20 mmol Tris-HCl,pH 7. 9) ¥ 101K S5 , ¥ it Ni°* - NTA WIEZEM
i i B M ik C(6 mol/L Urea,60 mmol/L Bk 0. 5 mol/L NaCl, 20 mmol Tris-HCL,pH 7. 9) ¥
HEJE, AR ZE M D(1 mol/L Bk 0. 5 mol/L NaCl,20 mmol Tris-HCl,pH 7. 9) ¥/t B E . STULER
B HE A 31T SDS-PAGE 53#7, - REBUGE SRR IR BEWR E W7, BB AR E, 2N BENESEN
AR BARE N, AR RI 4k EH AW 7 APRIL.
1.2.6 rhsAPRIL %4 4% 5 &M .

JH RPMI-1640 3532085 X 8k K301 ) Jurkat ZBMIERAR 5 x 10°/mL B, %4870 100 pL 4B ANA
96 FLEEFEAR , SR JE 43 S A [RIVK BE B9 rthsAPRIL (289K BE 43 51 % 0. 1 pg/mL.0. 25 pg/mL. 0.5 pg/mL,
1.0 pg/mL.2 pg/mL) , FFLEAE N 200 wL, L 200 wL K in& H: rhsAPRIL 25 1 59 4R MIFE R 25 X4 R,
W4T 37 C ,5% CO, &M TH53% 36 h G MTT R I A MM AATERES. TRE = I, B FH1E.
St R pET - 30a K4 , FEEHEFT IPTG 3 Ni°*° - NTA & B4k T, UFTRB A BR =Y
YEBR YT BR , LA B APRIL 77 54 4E g BH 3 BR.

2 gR
2.1 RT-PCR %R

PR PR T L BKS , BT L2 RT-PCR 4B S 18 811 1 Br ko /N bp
%7 450 bp 2247, SR IEHEA APRIL 2 HA/N—30 (B 1)
2.2 rhAPRIL cDNA EERFFINE

¥ 1 - B S5 R F-HR 4K pET - 30a, 2 B7% PCR %2 EHJS #47
DNA 5091l 58, 45 2 £ W% 7 51 55 GenBank 38 MR A A-
PRIL105 -250 &) cDNA 73582 —3.
2.3 rhAPRIL IRIERLE

HE A EHFI R0 E A £ A B (B7% PCR L2 A E 2) #
WK FF B BL21(DE3) 5, UL IPTG #5355, 2 SDS-PAGE 43§73 @1 RT-PCR =4 S5 MRA 5k 45 R
BE AT 5 50 B 078 1 S B A RN, TIER T A4 K L BEk
(40P 3). £ HEHRR ST SDS-PAGE, 4R B/R B4 B E AMX 4 FREL N 17000, KELAHERE
B AR SR B 110 45% Z2 45, iX 9 thsAPRIL 76 KB AF B 3578 T B35 LA His AR4EAK
KPR Western blot S 877, 2 IPTG Sy & E A %53k pET - 30a/APRIL B3 (A 4@ 1B 54
His BH045 5 7, 7 Mr 29 17 000 b2 BLE— 4 ([ 3).

1 2 3 M
MMGFHEE M 1 2 3 4 5
116 000 L
bp 66 200
2000
45 000
1 000
750 35 000
500
441 bp- - 25 000
100 18400 = &
: 14 400
M2 WEPCREREATF B 3 SDS-PAGE 5 western blot %7 rhAPRIL f% 1%

M: DNA marker DL2000 ;1,2,3 3% 57 $k 9 FE 4 SE R& M:EH maken, R BERHNLHEER;2.EFShENLEEA 3. BF
ELERREA ;4. QREDHEG ;S5 western $F G HIF R FH
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2.4 rhsAPRIL pyati{b X S SHT 1 2 M AR ST M

200 mL BHRIAM BEES N - NTA SR, T4 000
4.5 mg EERE, HAfLsk 85% 77 (H 4) AT 5 15000
$BAT AL PLE T SDS-PAGE, R {TAE24 Mr 17000 b FLE&— 35000
S (B 4) X BB ST AL 078 1 rheAPRIL 401 BTG

f). MTT $:/8 B RV % fF RS 4] F APRIL % A Jurkat [ -
R A b (L S ) | B B AT, TEAR ST m

= 14 400

F, Bi% rhsAPRIL YK HURM , LR HOT AR FIREAR , 0 rheA-
PRIL (1 7R A 475 % i ELAS i BB, T L7 61 7 35 -
FREVET XA ENE R (SRR D). B4 SDS-PAGE 547 /LR A1 rhsAPRIL

M. % & Marker; 1: &t rhsAPRIL; 2. 4fi{k rhsAPRIL
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A: thsAPRIL f Jurkat 40 ffd &) 3] 8 4% #4442 58 45 B A [Fl 1k F B ] B 3¢ JE F thsAPRIL % Jurkat 48 B9 {2 3% K 1R A
B 5 rhsAPRIL *F Jurkat 48 A & {2 i85 (£ A

3 Wie

Y&k TNF i H— AR A, APRIL 7547 B B 5o 5 Mg s ROt B b 804 AT B 238 8 AT
VrL RS 7, APRIL 75 4570 i J8 40 e ) S8 5 A7 355 LA B AR A T JR 5 2 R AR 2 i VR 07 A-
PRIL 7£ IE ¥ A M RIXR S , (BFE 2R bR 40 R A BB A S (FR51 2 B miE s ) A RKTERE. B
I, R AR APRIL g9ThBETE ¥ , 45 0T B A0 26 S8 36T R B R 21 B9 8 APRIL 1
BAFF —#¢, 76 B S e B B IR LR (SLE ) , B XRS5 K (RA) , Sjogren” s FFRIEME K
HRELAE (MS) P A EEM/EM. APRIL AR LM B S REHERREEFHOEBEKTFEZSTFER
NPT BB 4 LA APRIL 3 [ 51697 31X 2t 5 B S8 B S 0 S T 53 (9 — D B8 O ).

FEARLEPRNIF RS A ASNE M3 KB T APRIL MR B, B R 2K APRIL B
R%54 7 APRIL #9585 105 % 250 NMEERBE T, (H 52K APRIL —8 R EAG A Y= iE 0%, B E T XK
AFIEITINEERTST. Mah, TNk R A 8k pET - 30a, 7EA 8 20 KR A 7E7E IR G AE R 1 26 1)
B, R RS Rk T HEA T Ndel Al BamHI X BINBEUINLS , Y15 T pET -30a ik EH A
B His-tag, 72115 1 YIRTTE L5 4 Ndel BEYIAL UG MA 6 4~ His EERRAIE RIRE K, XHBEH F
F B HE AR A ORBUEFI 84K B His-tag B, Rk A7 B RS K i m APRIL B AR, X R
GRXVENEL S HRERN 45% , RXBER, BHA lac WHF, 7R MAE RN PTG LIFT, #%
FEARED, BEAHEH MENBERARS BAREREEENAR AR IEEKS—EREBE, BN
A IPTG ERAEK Al kB KB RAMBNER.

BA T 2HEEE L SDS-PAGE f5 &3, & L FLFRA BNEANFE, A EUREREX
e, X3 KB E AT R B fEARLI P, RATE 22 URBE N T R RE RS, (B2
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EHEERETE K, BESEORED; FRBRITRBZE S HERE O+ IR R E K7 ERENTIRE K
R.FENEAZBREHE ARG WHEHT BRI RST, RIIEERBRTE, TERMEE, M EH
BEERULE AT T .

APRIL i3 532 RS SIS (5 S BB T R I A YEE 78 B S Hsom i o & 18
YER. A SE 50 % 1) 45 @9 thsAPRIL Xt Jurkat 400 B — %€ M(RIEFEAE A , 0 R0 RIS YRR 1 it — 7
EA R APRIL MHUA, IR 24X R HUAA W RETEIR ST H B SRR PR T+ & 15— E 46, 5 APRIL
R RAAAH I B 0 IR TR YT SR LR LR E I , A BT R — R B T R IG T R AR L.
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