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Expression of Recombinant Human Soluble 4-1BBL in Yeast Pichia Pastoris
and It's Costimulating Activity on T Cells
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guang'( 1. Institute of Biotechnology of Suzhou University, Suzhou 215007 2. Department of Biochemistry,
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[ Abstract ] Objective: Methylotropic yeast pichia pastoris system was used to express recombinant human soluble 4-
1BBL protein with biological activity. Methods: According to the nuclear acid sequence coding human soluble 4-1BBL,
we cloned the genes with PCR from XG-4-1BBL transfection cell line, then the gene fragment for extracellar domain was
subcloned into the PUCm-T vector and sequence of s4-1BBL ¢DNA was confirmed by sequencing. The s4-1BBL gene was
inserted into the pPICZaA , which was transformed into Pichia pastoris GS115 by linearized electroportion. The recombi-
nant protein was identified by the assay of SDS-PAGE and Western-blot. Costimulating activity of ths4-1BBL on T cell
proliferation in vitro was evidenced by *H-TdR incorporation assay. Results: The s4-1BBL ¢DNA was successfully ob-
tained and insected into pPICZaA. The protein molecular weight of hs4-1BBL in the yeast supernamant was about 21 kD
by SDS-PAGE analyses, and the specificitity was identified by western blot. Finally, rhs4-1BBL protein could costimulate
the proliferation of T cells in witro. Conclusion: The rhs4-1BBL protein was efficiently expressed in Pichia pastoris
( GS115 )and showed natural biological activities. And it may provide a valuable materials for further study of 4-1BB/4-
1BBL.
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20 A AR SR AT, 18 FT 7 B2 0 1 A R 44 i
KRN 3k, 4-1BBL & 11 70 5 OB 25 13, 2 1Y
N 4-1BBL f] ¢cDNA %4 768 bp 20 8AY I SEHESE , K
255 AN GAFERR UV 143 F 5 27 kD A A, R At
AKX R N X2 A . LA X cDNA 24 621
bp , F S T EE 4-1BBL B 1, & A Z Ak fr
SEIEVREWE . LB R, T 4-1BBL B A i
A1 4-1 BBL AHIRI A 2E W)~ DhRE oSS, SR FH 2R TR 7
1, VIR IRk AT PE 4-1BBL A BA EER
58 R ZE /) N A (A . AS T 58 A% 2+ 4-1BBL LA
BN 22 1 B i 98 4 LBk ( XG-4-1BBL ) s B Y 4-
IBBL AU REANB L - BE( s4-1BBL ), 8K J5 76 B8 (R e+
BOARKRG D ATRE, IR EAE AN EY
SRR BT S AT

1 MB5FZE

1.1 #E

TriZOL, PUCm-T, pPICZaA 1K I #T B £k TOP10
AR H GIBCO, 2E Stratagene Nl B Pharma-
cia AW o T4 DNA 3% $ i  FR 1 N I Xho T . Xba
I .pfuDNA 2 R 30 5% SR F K% Takara 23 A o
& Amp HUPE BRI R BRBA SR 52 T LB BE g S in A
BT, LWE N 60 ng/ml. X-gal, IPTG 4 [ Sigma
NI Tryptone HI Yeast Extract W 3 Oxfoid 2~ #l. 1k
2 % %t ( Western-Blot ) 25 & H Boehringer Mannheim
( Germany )#21ft, CD3,CD28 ## & % Mot Pt G ER
THU BB 4-1BBL BB [ 3 E Immunoltech 2
Al "H-TdR 14 A 655 7 BERF 5T IF . XG-4-1BBL
BLILD 20 i i 5 [ INSERM 432U Klein #5218 1%
Uno-Q #:1 B 2% E Pharmacia 2 7 o
1.2 PCR

M\ XG-4-1BBL % 1 K 241 g rh Al BBUS, DNA L SRS R
i s4-1BBL 738l 52 )3 9 7E K s i i b RS 14,
U 51 #1: 5'-GAGGCTGAAGCATTGCAGGATCCTTG-
TAGTAAC-3'; N i 51 ¥ : 5'-AAGCTTCTAGATCAGAT-
GATCTGCGGAGAGTG-3', i i {028 /A 1, 519
5315 K 3" v o S AE A Xho T, Xba T BR il 44 P 1) il il 411
{85 PCR 200 :95°C B M 5 min J5 A Taq fiff,
95°C A5 1 min,55°C3E K 1 min,72°C ZE{H 1 min —
AEIR P38 35 MER G — D EARGE G 72°C 4E
110 min, HU PCR J=WiE4T 1% B BEWHBE L HL UK 50T o
1.3 JFH 5T

AT 2 B B W e Jig o [ Ao S M 386 B, 5
55 PUCTM-T JiORE 3% #2 1 # f 32 5 K #F 18 TOP10,
PLE AMP 1) LB A5 25 A0 DA, [ B AT L 1 B

Ve, PREBH M TR 22 LB 8535 )5 , 7RI A i R 4 )
f) ALF % DNA H i F AL b DK i 26 1k vk AT 4% 1
12 7 50 U 7
1.4 pPICZoA-s4-1BBL kLI

Al 4-1BB( s4-1BB ) 3E A B B, 4k Xho T,
Xba [ XU 5 e A KR B U1 pPICZaA WEREF IR
1A, My T 2 Tk pPICZaA-s4-1BBL, 23 i) #ll PCR 45
751 % IE AR S T SACT B2 AL IS B i AL 5 A
JEZZSI GS115 BERETE B, IR A6 T 50 wg/ml zeocin
9 YPDS i I ,30°C E TR th il 3 ~4 d, Pk zeocin
PUPE M P s b, H A T Rk
1.5 s4-1BBL 7EEER: GS115 rAyRIA

M\ YPDS Bkt 2 A s b, 43 ST BMGY K 57
Frf1,30°C ,250 t/min FEHE 18 ~24 h, 24 0Dy, fHik 2.0
~6.0, 800, 3% BT, UIVE ] BMMY 1555 H i B, %
ODgofHZ 0.6 ~1.0,30%C ,250 t/min 524, & 24 /NIt
INZEHE 1% W AT 53836, 0 I 748 24, 48,
72 /NS R S SRRSO T 60wl A E 30 wl SDS
HL UK b RE 2% Wi, 129% SDS-PAGE Hi ik, % D37 2= R-
250 Ye o ARAEARIES> T2 00 8 LR = o T
1.6 FEEENH R K Western blot )

SIS MRl 52 R 2 7R ) & ( Western blot
Kit )36 B 47, BRI A 7= ¥ 2 12% SDS-PAGE Hi Uk
Ji , LG R 1 K B P B R A R AR 4R L, DL RPN
4-1BBLHLHI( 1 pg/ml ) A —Huik , B i S ALY bR
ICHEPT R 1GR3 WA, fh 2 ROk I 3R 40 ) 3
KT R
1.7 rhs4-1BBL ()43 &5 2lifk

100 ml E#RE_F % H 20 mmol/L Tris-Hel( pHS. 0 )F*
4°CHFATIENT 24 h, BRI 6 UK, 7 AT W A 0
(12 000 r/min ),10 min J5 EAEF 1 ml ) Uno-Q FHE
F4+E,20 mmol/L Tris-Hel NaCl #4786 B VERR , U4 TR
06, 28 SDS-PAGE &5 H HL UK %508 5 B HCH Y4, 1 0
B B A3 E
1.8 4 Ak T ik B8 40 M il 45

S E ML AZ A PBMNC )28 2 ~ 3 h I BE SR
Tt BE 2 i ) AR PE L CD19 it CDs6 B dL i
0.5 hJ5 P AREER —Piid A, 2 B Pk vk P 3R A5 4l fb 1Y)
T 24 B AEA
1.9 T 4UHEIRIMNEG & 353 FPH-TAR 8 AR5

A CD3 #% BB H 10 weg/ml ALH( 96 £L ) ,4°C
R E 2 RIMA gk B9 AN E L T 9k B 41 A A fL
107100 pl ), 43 A 6 A 525 21 DCD3( 10 pg/ml ); @
s4-1BBI( 1 pg/ml );@ CD28 i & M i 10pug/ml );
@ CD3 +s4-1BBI( 1 pg/ml );(® CD3 + CD28; ©® CD3
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+s4-1BBL + CD28 ; 1 T 4y 45 5% f 4 & 4 DAL,
%55 RIMA H-TdR 3.7 x 10*Bq/well ,37°C 3£ 15 3% 12
b, WSCARE 200 B0 3 P A S 43 DA R4 CPML ) <

2 & R

2.1 hs4-1BBLcDNA 58 K 741 43

Wt BT i% 31 9 hs4-1BBL % A 89 b T iR 51 9
PCR J5 1%, LAE LN 40 9 DNA AR , #8745 s4-1BBL
FYRE S R B, b 621 bp( B 1), [RlESHE PCR 7= 93 5
BT PUCH]-T ks, (H M B 4 74 H R 51 2@ 2
HHHL g i X P 371 5 SR — 3

1 PCR =4HyERZ FRK( 4-1BBL fESMREE )
Fig.1 Identification of amplified PCR products
M: DNA marker; 1: PCR product

2.2 pPICZaA-s4-1BBL A kLA %2

B AR Y s4-1BBL & K 5 B 5 1R 41 i 6 3k
AR pPICZaA T He, # # B 8 21 iU AL pPICZaA-s4-
IBBL,% Xho I ,Xba I WUV 4 & EH( WA 2 ). ¥
HAL AL B RE TR AR GS115 J5 i BE 2 =145 U1 zeocin HiE
PR A0 I B R GS115-s4-1BBL.

B2 BEARERHHERE
Fig.2 Analysis of recombinant plasmid pPICZqA-s4-1BBL
1: PCR product; 2,3: pPICZaA; 4: pPICZaA-s4-1BBL;
Plasmid 5: pPICZaA-s4-1BBL digested with Xho | and Xba |

2.3 rhs4-1BBL 31k M % E

GS115-s4-1BBL 28 HH B S AN [w] B[] 9 1% B 1 7
%5 SDS HLYK 0T B 76 21 kD A —$R 450 )T R
AR EEFES 72 h 4-1BBL Kik R m( WK 3), 4
Western blot £5 FUESLIZE [ & BE S 4-1BBL Hhi4F

EL
7‘1‘%%0

3 GS115 EEM AR AR 8 2B R
#J SDS-PAGE Hjk 4> 7
Fig.3 SDS-PAGE analysis of GS115 supernatant
produced in the flask.
M: Protein molecular weight markers; 1, 2: 12 h after
methanol induction; 3: 24 h after methanol induction;
4. 48 h after methanol induction; 5: 72 h after

methanol induction; 6: 96 h after methanol induction

2.4 ths 4-1BBL Ay B 4lifk,

BT IS NEEE EE 0.5 ml/min, Tris-HCI /1IN
NaCl 5 B ¥EE , 3 4 0.5 ml/min, 4> H S0 8
TR, B ) A v R B I 25 SDS-PAGE HEL Yk HIE 55 0
THMEAMFEECE 4), 2R N6
ERZ 30 pg/ml,

El4 “iit/FH s4-1BBL Bk
Fig.4 Analysis of purified rhs4-1BBL by SDS-PAGE
M: Protein molecular weight markers; 1: Culture supernatant
of transformed of pichia pastoris with pPICZaA ;
2: Crude protein; 3: Purified s4-1BBL protein

2.5 HEHAHEMA( rhsd-1BBL)EA UHE R T 40 M 357
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BN, H-TAR S48 LA K5 ), A s4-1BBL H4
B IAGT T 20 i 344 5 1 SR R4 5 CPM ) P I 35 T3
M CD3 AL, F1 CD28 &k R B He /R FHARALL, i EL
H H MR ON , F 0L F W B K45 rhsd-1 BBL H A K47
HIPMRIEE & T A0 MG 58 1 A= P ~4 D e

5 EHZEHA( rhs 4-1BBL )3 T AR IEAEE R B
Fig.5 Promotion of proliferation of T cells by
rhs4-1BBL protein

33 #

T 23 Ak M AT U SRR, BDBR Ag-MHC
A PB4 S P T R A 5 A, I T A
55T AU LA SRR W E A 5 5, A e & AR R
Ak BB I A LTI RE , Wy Jh 40 i T SR 4 i B
P T 4HHEC CTL) B IR N o AR 258 —15 5, i
FECT WG, FIRE A G S T Al
HEATCRREARAS R AT,

AR CD28 4 F 2 i ik 2 N L o 7, &
PUET T AR . (AIEAR)E T 40 i FE
W WA AR KR T2 2 AR el P 1k gk S 5
BEEF UM A SN IEYE T 40 A= 1 A+, il an TL-2, 3
4k B ,4-1BB/4-1BBL AHEAE A T A= 2= D de &=
L (T N R A T 1 B 02 1 S e I R
CD8 * T il =4 TL-2 I IFN-y, iR fEf CD4 " T 40 g =
M L2 K T4, RS CTL R hE !, AT 4E 4 cD4
CD8 " T 21 L 45 It [) %) A7 17, J2E 4 JHE 4 928 7 28 R0 o
HATHEHLH ') 4-1BB 5 4-1BBL 45 & J5 & 4= (015
S5 5 38 1 TRAF2-NIK 3 % 1% & T NF-kb( NF-in-
duced kinase ), M T #0 # T ¥& 4k 5 5 09 40 M 98 T
( AICD ), J-REAEHE T A A= 4 719 43 il . A A5
W ,4-1BB/4-1BBL {55168 7 i 5 P38-MAPK( 1
24 53 ZLFGE AL 00 B B ) A 0. 2 TRAF2 Bk

BB /INER, AT X 4-1BB A3 & A F= A O, AR REA 7
IL2 f9y=4: . FrA,4-1BB 43 FRIEE 3L 4L A T 40 8
b5 5 A T 7 T D28 Ay RS 5. B
4h,4-1BB fi1 CD28 AHEAEA, E T T 408N Bel-2,
Bax-XL AE P08 1256 19 K3k, R RS T-1EH,
I, R T 20 A A L S 1 P R SRR

4-1BBL £ 454 A 21 kD A4 ] 7354 5 Rl R =X
JUE R 4-1BBL =22 LI RLER (A7 AE , (H L /1 B vl
PR B WV AR, LART IR IR OB T i, AR
Sz FE B, WS PE 4-1BBL( s4-1BBL )& 1 B A 5 i
RUEE A — R AR )24 16 4

KL TR i va e N3 1k B A W24 3% v i
AT M 4-1BBL 418 (1, B HE MBS AR5 A
FAME . HFTE N AT R TAE. SRk
ARG T AR B W o AT A, A B A
W R AN B S Ik, 9T T HEAT A 5, A
REERAE, RAWEAEESW TR LS, B A
B AU R MRS (L, B Falifl s xR IR A
FIHEATIE 2 OB Ak, DR A5 7 i 0 A2 3 M A ]
UL, BE GBI i3 BAR A AN L I Rk R 45,
A FE R TR ™ b B IR R &
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