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AT B APRIL (sAPRIL)EHANTEEREXBTREPARE

BAR HARE"

K % FEF HUE ¥ik

(B=EEAZHWEEE4THAWENNE, BE  400038)

M = M GenBank ‘#ER M A APRIL 2 & (4 2 :075888) & 5, B EH BB 40 M 41 (sAPRIL) 5% i1 3 4, Fl RT-PCR
MREPEHE G RNA R A APRILER 2GRNSR HTRE LS, SR e H I sAPRIL, SRk
ZMUEHRTREAGE HFEXBFETEE SEESEHTERE SR % APRIL A 5 B %) 5 b 21 20 i 1

R, HBRATITL APRIL T RER & 7 B0l

ERR MMEIRE, XERE, LRTEERE
hHESET 78 IRFELE A

EHEMBETEBMALBRNEE, FRE
BRI RNE MR FR—-HRAMIE 1 BRY
P, WA %S AR (a proliferation-inducing
ligand , APRIL) 7 F 15 2 B & HAE A M BF 58 24 b i
RS R ENRIEETHMAHE, APRIL 53 F
REINFEZEN —THBEABRIAERED, &
K2l 250 M EEER" Y, K29~ 49 BEMNFIAK
MR X ,50 ~ 250 EHREM MK , £ furin F 08§
EEAHEAMNER R-K-R-R 4E(101-104 HAERRTE
BEIDRBE,FORAEANEER T, EREA
Bt APRIL(sAPRIL, BJ 105-250 EABXIH), £K
(BPRE 55 & BI) APRIL M) sAPRIL BIZE Y1215 HE R4
_ﬁ[:ﬂ o

FAE B Z I F 0, APRIL 75 & #h Btb 55 40 Jiw
W AFELUEEMEEEASERRESE RN
RS, BREETHFARPHRIEES,FAR
USRNSSR SN
B B8 BRI A B A I R 0 R
MAAP(FINEEHEMENEBBHRER
SWABO) AR KV kik. FIEA APRIL 53 F 7] RER
Y —Fh B 2300 88 35 43 Ak K B T TR o M 9 TR
BB i A I T S AR . A Rsh AR
TR AW APRIL ZEMAHEATEASRE FHW
1 APRIL 5 FC IR 32 4K 00 556 T B9 S 40 ) 5 20 o
MR, HILE AT APRIL 4 FHITEA
YL B MBI M 5 %, 7T A5 APRIL & R k4%
HERWBOBRTREMAT B ERF, TR

WO H 8 - 2004-04-06, # [ B 35 : 2004-07-06.,
* HAAEH .

RS 1000-3061 { 2004 ) 06-0875-04

APRIL 8 32 A1 5K i 25 Fh Beb 180 B9 0 97 R BE 25 W i o
B, REERNER TR E L

1 Me5F%

1.1 FEFEHNEH

N A ok A R S R T R I BR 9 R Bk
# ; RPMI-1640 1% 3£ 3 B Tripure RNA 42 B 7 2%
Roche AR = @i ; PCR 5| EBAE T A A AR
RT-PCR &7 & & PCR #i4L i & H Promega 4+ )
PR KESEY A G BB pUCIY B
AR AR FEREHIK pQE-80L A E R .
1.2 A&
1.2.1 #HBEE RNA RIREC B R Pk A S,
% P8 Tripure i 7] £ 1% BH $8 B 40 i .5 RNA, T I B 2F
HHEHER Mk EE LB, £4h 3 T
MEHEE.
1.2.2 RT-PCR "3 A APRIL.,, cDNA : F31%
M :5'-geg gl acc gea gig cle ace caa asa ca-3' ( RJER 3
4N Kprn L IR 80) , T T Y128 5 - geg aag cit tea
cag 1t cac aaa ccc ca-3' (R FB 5 Hind Il B§ 4 2
R)o RT-PCR MBS BT £ BB K 50ul K
KRB REA L RNA SpL(# 1pg) .S x R 2 rb ik
10uL, . FIFSI & 2uL(F 1pmol/L) ,dNTP 1pL( &
F 4 10mmol/L) , AMV L ¥4 B 1pL(Su), Tl DNA R
M 1pL(5u) ,25mmol/L MgS0, 2uL, M # K 26uL; K
REFEFF A 48°C 45min; 94°C WM 2min; R G (94C
305,60°C lmin, 68°C 2min) x 40 1§ 3 ; B 5 68
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B F # 0%

Tmin, RBLSEHE IR SuL =91 F 1.5% BRE W &t e
P, ERPAMYTREIFCRE R,

1.2.3 DNAMRRERIFFINE : ¥ RT-PCR =Y X
#1k pUCI9 & Hindll + Kpn | B§¥I G, Rl i fk
A BT R A REERET 16CEHE 12
h EEEYHALEXBHITE DHSe BZTHM,
AEOEREESHAEESF, & BREK, £ Hindll
+Kon | TS CRBEARB (WA N
pUCI9/APRIL,gs_ )0 FFFIMIE A E¥ 4 T 2 8l 5%
B, FE 25 SR 7E NCBI [R5 & LT R th &
(PI4tk - htp: //www . ncbi.nlm.nih.gov) o

1.2.4 FEZA A APRIL,g;_,5 (thAPRIL ., ) B E B K
KE . DNABIFF)G, LA Hindll + Kpn 1 B340 pUC19/
APRIL AR, BIR B B B TREREK
& pQESOL(ZBME T FEA B H N BB E N il
#H 6 x His-tag, 113 ] if 8§ APRIL C ¥ 89 T 22 T 68 %
S, AW T A N -NTA BT REH T8k, FH¥
b F KRBT E DHSo, 2 R BB ARG L €53 E
HFEZTIEHK pQE-80L/APRIL,y .. PEESEH
FEBEREN R EEY T, EITCRENE
B A 1lmmol/L IPTG K& T 4 h, LI HRIH
A L. BERE,fr SDS-PAGE(# B K 15%,
BEK %A BNEANRARM EREKTF.
MrEXAAMEBEO LM Hs B AIERER, &
Western blot ##— £ K& KA ELRE B FRE
M= f61T SDS-PAGE, RE LIE TR BB MR
FHREBINCE) E BT NCEESEERGHARSE
TR TR EH maker AW B EERELABRER
B, 05 EHRICEH marker FRE, M HE
BRERWEL RERKZSCBIEFH=ZRA 1
h, 54i-His BHLHEH | h. 5 HRP tRid 1L EH A
RigCBE | L EEZHEY™HEERE.BEN
DAB &YX B .

1.2.5 Ni** FEFMEN L hAPRIL g 5 : ¥ & H A
Ji R pQE-80L/APRILgs.05, I FI5 B 7E 100mL LB Y
KR E LR EH#ITIPICHESE . BE-OWER
HAARER ELoMEARE., AEME A
(8mol/L R # .0.1mol/L NaH, PO, .0.0lmol/L Tris-HCl
pHS.O) SR HRIA MR L8 Ni** -NTA R E b
BB A I A B(8mol/L FR%E .0. Ilmol/L
NaH, PO, .0.01mol/L Tris-HCl pH6.3)#E4E, W E A
NF 0.01; A M C(ZE /il B P& 250mmol/L BE
MOEEERNEAR, MWERNBHHEETT SDS-PAGE

ST, HRBUE SRR B RE N T, BB ER
¥ ETHMENEAEIER Y AAREE, AT
2 o4 b E H AN Al B £ APRIL, »
(thsAPRIL .y .5 ) 4+ 9142 SDS-PAGE fl E I E B}
WAL EOARE, B EM TR EEITRMEOR
E.BEEETHRT.

1.2.6 thsAPRIL, o L FE G W H 1640 B
FEWAE Jurkat KA R, 1.5 x 10°/mL B, % EA
100.L MR A 96 FLIE IR, R )G 4 B MAR
[7 # B B rthsAPRIL_, (R W E 2+ 3 H 0125
pg/mL.0.25ug/mL. 0.50pg/mL . 1.0pg/mL. 2.0pg/mL,
4.0pg/mL) , L E KR E R 200pL, F 37C,5% CO,
FHTHE 12 b, RG K 1CrFL A H-TdR,, 844
I 16 h REHARKET 49 BT WKL, &
FEAMAHBENRLEEH-TIR BAE (U cpm HE
R)o VARIRES & HT Hela MH N3 ROZARAR
7% thsAPRIL s, Z 1K) . ETRB=E L. HHFH
i, %t H& pQE-80L RIKKIE , R H1T IPTG
S Ni** -NTA R E W4 L5 38, LIFT KB B
PIERRERT B,

2 &R

2.1 RT-PCR H &R

P =iT e kS, AT WL APRIL 3 H £ RT-PCR
iR S B B B R/ 450bp(E 1),
2.2 AAPRIL, ,, cDNAMRZEEFINE

1 B KR B T 4k puC19 4T DNA FFH
ME, ZEFEHE GenBank F IR M & B A
APRIL, .5, 1 ¢cDNA BFIE2 B, BB/ R}, 5
HoAb 4 P39 TR Btk .

* 2.3 rhAPRIL, ,..IRZEEBEE

¥ 5| IE# 8 APRIL,, ., cDNA 7R FREE
K4 pQE-30L 18 B H 4 % 5 | Kk pQE-80L/
APRIL,; . (S EEBEME 2), HEHARER
k¥ ik K B 4T 8 DHSa J5 . KL IPTG % F ki, &
SDS-PAGE ST ZH T EXAWENEBFEMLTE
WEA MERCHAS K RHBRRE, LBERR
W HEFT SDS-PAGE, 8 R ERE4 HHE O HX 4 F
FEAN 18000, KEPHEBEREMNEAREES
EAEEHK 43.6% ,iX TW hAPRIL,, . E X
HEFTHEETENFEE, U Hs REKAIEEN
Western blot 7+ 87 B8, 2 IPTC B M SHHFZ AR
{& pQE-80L/APRIL,qs_ s, B PR R AR W RE 5 Hi-His B
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63 WU S5 : A AT HEHE APRIL (sAPRIL) 2 H 1 52 B8 Be 72 KB HF 0 1 IR ik 877

HrF R YER L, TE2) Mr17500 4L S B KW, T4 msAPRILy, M EREVZERHEGFAEHKEK
FEFES 0 RS 8K pQE-S0L W ERBYMEMT  Bi; 2 thsAPRILy_ .5 ¥ = 1.0pg/mL 8, cpm {4
BRSBTS MBE EENHE B NES(RAE 3). AF U]k, %8 B theAPRIL,, ., 55 84086 |

: 2 RN ZER S & EBEM,

1 2 3 kD
- 974

- 52
- —i0
s —310

144

Bl 1 RT-PCR 7= ¥ KSR IR R oy 3k 55 %

Fig.1 Gel electrophoresis of the RT-PCR products ;
23
1:DNA marker DL2000; 3 Westem blot 557 thAPRILys . 25 ) 34

2: hAPRILygs . 50 cDNA amplified form Fig.3 Western blot analysis of thAPRIL,y 5
the mRNA derived from human tonsil 1: E. coli DHSatransfomed by empty plasmid pQESOL;
2:expression of thAPRIL g5 _ 35 in
E . coli DH5aincubated by IPTG for 4 h;

lecular weight protei rk

3:low

1 2
kD

97.4— e
66.2 — —

43.0— w—
3l.0—§~?
H2 EARBEREIREMBDLSEBH L |
14.0— S
Fig.2 Identification of recombinant plasmid o
pQE-80L/ APRIL105-250 Bl 4 SDS-PAGE 43#ff thAPRIL, _, 251671
1:pQE-80L/ Hind[ll + Kpn 1 ; Fig.4 SDS-PAGE analysis of purifided thAPRILg_ 5
2: pQE-BOL/APRIL g5 _ 209/ Hind Il + Kpn I ; - 1 tlow molecular weight protein marker;
3:DNA marker DL2000 z:muoﬁr_m
2.4 HENFEAMAERDERESI %1 ‘HTIR BN\ E KM risAPRIL,y .
FEEEHE N -NTA GBS ENELE MEBFEY (L cpm HET)
#1T SDS-PAGE, %5 R{UTEZ M,18000 4b W38 &4 Table 1 Identification of the activity of
(LB 4), 3 — % % 40 v 0K 507 L UE S22 08 5 e B
vity of
98.2% ,3X UL 8] H BB 1 thsAPRIL,,_ s, A4 41 B B 4% thsAPRILygs - 50 BAPRIL e hc“']‘l")“‘( )
3 - 4 /{gsg/mL) (Jurkat cell) { cpm) cael e
Fifo 'H-TdR 8 A L1 B9 % rhsAPRIL, ., % 0(negative control) 4425 1 697 3898 + 598
-f;- EKJ cpm {Eﬁﬂ ﬁ 1 El" ZI—'\', ﬁ @q E? fﬁlj % H‘J 0.125 8357 + 786 4253 + 625
. 0.25 13809 £ 792 4362 + 687
thsAPRIL,os .50 B B R A2 BF A Jurkat b 98 40 i 3% 0.50 18636 + 837 3906 + 632
MM, TIH k% | TR, EATRANT > o P
e ? ’ 2.0 19683 £ 825 4289 + 615
BAE rhsAPRIL,gs . B 0, cpm {1 K, R W 4.0 19702 + 850 4450 £ 690
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B ¥ 208

3 it

# PCR ¥ 1% FIBT , AT 1% APRIL #) &8 4 M 50 X
BT T ek, HEEHBF 7 AIE K APRIL(sAPRIL)
EERB HZEENAES =P AATESNEY ¥
L EETH RS THNRMAR. i, XKH
pQE-80L ) E R IX B AWM B E A RAKN AFE
EEESM SRS, THFEERN RS RS RN
UEREEEZNEHMEBEOSLDABRLARER
43.6% , BERER, BHFA lac MFF . ERIMAE
S/ I PRl B FARS AABH"NENE
ARRE MFEAERBETENER, £HEEE
KB —EHER,BMA IPTC ESE K, ATKSB
KEREXWBEMEA. o, E/ pQEs-L #ik %k
BHSNREE N WA His-tag, B Tl 3 R4
fto

APRIL#EN—MEREES . B 5 HZEKES S
MEEREEYEER. Bt BN RPEILTH
Wz TR XRBINGEM R, RINEEDEESHEN
0 B 45 B9 thsAPRIL,q; 550 L B0 S {2 3 A Jurkat
Fi i 4 O 38 A A W 2 TE BB R B AREIR ,
WA R ER Z S F IR SRR E A,
RHETHBZESTFHRER, FRE RESZHKE
ATA SRR G BRI 2k, AT — K
Hocohabfr R Ral, A5 APRIL BRBHIX
WERMEATREeEFNEERA, FET R T
iR A T AR IT A R .
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Cloning and Expression of Human Soluble APRIL Gene in Escherichia coli

DAI Shuang-Shuang HE Feng-Tian” ZHANG Yan™ LI Rong-Fen YANG Zhao-Hui
{ Dep of Biochemistry , Third Military Medical University, Chongqing 400038, China )

PENG Jia-He

Abstract To obtain human soluble APRIL ¢DNA and stable expression in £ . coli DH5a, the human APRIL protein sequence
was squeened from GenBank(No:075888}, and the primer was designed according to part of its extracelluar protein sequence.
The sequence of cDNA encoding sAPRIL was amplified from the total RNA, which extracted from human tonsil by RT-PCR and
cloned into vector pUC19 for sequencing. Next,the identified cDNA was cloned into the new type of prokaryotic expression vector
pQE-80L. Transformed the combined plasmids into E. eoli DHSe and identified the activity of this protein by *H-TdR. The
sAPRIL molecule was successfully expressed in E. coli DH5a. and the protein stimulated tumor cell growth.

Key words a proliferation-inducing ligand, gene clone, Escherichia coli DH5a
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