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B E OHEBCEHESKEAMAGHEKRTE-11{hL-11)546 B8 cDNA, B4 FFP pBacPAKS ER EHHE
8K pBacll-11, S SR AL B NN E BB M E MK E (BuBacPAK)DNA I 5 50 57 S R 4 MU kk BN, 38 TH A
hit-11 £EWERF R, Southem ZX XV SARSLEMTE A nl-11 HE A B RNA AL RY b1 ZH
BR TR, BHMEEY BN R EEYENG, FHRERE LK ARBED SATMENERERT,
SDS-PAGE B3 3k M T ERRE KA M8 B ZA MR R AU RA IL- 1N KBAKRE B, 1 MTT EMERE PN
EEE, R ML EESMESFARMRERERETSEEEL.

X@E AREHAE-L, BESREE, FREKSHE, R

hEA%S (0786  XRIRIZEB A

AR A & (IL-11) 2L s W W3R IR+
KBEFEHB TSR BoEAEE T,
BRI AR -6 KH AR, TR T TH
MK BAEA SR ERRHEAY ;S5 L3 A
HREHARDREZEROER SRR, 23
e 40 M g5 e /R ECE R LT A AR
0 EEFRTAABEans R KRATE
Mg, e R, ABHENE 1
(hiL-11)cDNA B HBFF & & 597 M TR, BUH
HmE 199 MERBRMWER A2 T EERIES
BORBEAN17TS MEERBEAMNEEES, hIL-
1 RBAFEANEERFEN LSO EZEBNSEHX
&M — FF P (Asn-Xaa-Thr/Ser) , A ilt,, BIE &
B R A SR

B 1990 4F IL-11 53 F R I LI, IL- 11 B
HEREEAYEMECAKBR RN, HEEa
EL B Y A cos-1 | /N BUAR 7 4 4 B R NIH-
IMTRMABFETY PR ER EB THEEER
IL-11. &30k SR REB{E ST TR 546 L H M
RIL-11cDNA, I T BAUBBRAETR, S84t d
B K &% R L f K% F (BmNPV) DNA L #3
FEIEFHMAEH BoN, IKETHA blL-11 Z2HNE
HRE, SRS MR RERNRETREAES
) hIL-11.
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1 M5 7%
1.1 #H

& hIL-11 cDNA # pGEMIL-11, % £ £ (& & b
pBacPAKB, AL WH BmNPY, X BT B 8 &%
TG, R & F MM BmN Y28 B 1L K £ Yk F ot
SR TE 2% b A7 B R B8, Klenow RS, T4DNA
R, 3t B 3 3 7 Dosper JE i 45 & Bochringer
Mannheim 2 & P &k , B R 40 MO 6% 3% B TC-100 F a4
%A GIBCO 42 8= & o
1.2 FHik
1.2.1 $REH K pBacll-11 MM HE. 4 F k& F ik
4 FR i B RS , Klenow B R 35 4h ¥, cDNA F B[Rl
SHBRFEE FEABTREZSHRES, BS
B ek [10]3# 4T .
1.2.2 BmNPV DNA M2 5 B 1) 4 1k : BmNPV
HI¥TE A DNA B3 SCm (113877, MiRE N
BmNPV Bm-BacPAK DNA IR GI®E Aoccl B8 1,37°C
JLRE 2.5h,65CK % 10min, B 4CHEH .
1.2.3 FEHHRHEFE EXEI TR,
1.2.4 EBEHREdnG . FELAEBRE
pBaclL-115 2 £k vk 4. 15 1 19 Bm-BacPAK DNA 73t
o i ) Dosper /7% F ¥ 3 BmN #Rf#" ,27°C
HHFI~4d THEL B ARER,
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1.2.5 EHAREMNIFIES Southem AL E . HH
57 T 0 25 B SR [ 11 13047, Southern 2237 £ B8 S Mk
(101317,
1.2.6 RNA =035 B E10]517 .
12,7 il EXREEFARM AR ZRSE R
2em’ M IRM. A HER 3 10° 4, B EME
HARENEE B MOI=- 0 EEREFHARE. FT2ICTHE
FEXREIHE, B EHRSEEHRESTAEB
BLOER;REHEEBERE, EEMA 0.01 mol/L,
pH7.4 PBS, #HARA WA BB T - 1BCRHF, #t
MEEYEN., RE BN I LY M EMAEH
REETFHE. MAETHHEHE 100pg/mL, AR H
HEBURHER FREMTLHESR. E/G A%
A 500 wmLAEEHF AR MIRE 240, A IER
RHER. WAREE 24-~25C. EXRERLY
FHAERGEO®, FAMALCERE LMY LB
HER B -20CKERFEM. BULBWEF 2-3
K&y HRUHER T REFLEEMEHRS
BER. T BCTHEHTRE.EXBHEHEITT
-0CHKKREER.
1.2.8 rhil-11 SDS-PAGE £ 7 UL M . & /)
SRR EIRA L1 RS, SSRH FRE
IR S, B KR Smin, EEERET 10000 ¢/min &0 10
min, 15 % 5 P75 B B 82 B¢ 47 SDS-PAGE .3k,
ARRETY .
1.2.9 chIL-11 AT P00 5 - 40 B b 70 ok P A
A AR B 2 K, K 30s, 4C . 10000/ min B AL: 10
min, ¥R TREEE, BRBER 3 M4
GEEFHEES MEEFILEASOCERREEA
FlE fEPE, &40 AU & £ 4°C 120000/ min B
L0 mn, ¥ EEXBAFOELFEAN, A PBS
(0.01mol/L.pH7 ) BB 10 55 . HEd—KE L,
PERATRMESEE. SEESAFERHESER
HERESE B A Eppendolfﬁékm ,4C 120001/ min
B0 15 min, I BHWASFEZ MKKE, BEX
# Eppendodf BN, KA L WM EEBRA PBSHR
0fF, B 1 REL, LEBHATHEEE. B
HHMBYAELE RS TET.

FEf I8 I B BN FE A A
RET#EAT, FEEI SR 13,14] Bk .

2 & R

21 EAH%BHMA pBacll-11 KGR
BB A hIL-11 cDNA B9 BB pGEMIL-11, FIEE

H B Nee | MY, 2 Klenow BF#pE S, BamH | 6§
1148 129 0.5kb & hIL-11 ¢DNA K B, Z H R 5 &
Hinc 1 M Bamt 1 WEFY) 8L pBluescript %% , 1%
BB BN pBsIl-11. HZEHABRKNE Xho [ 1
BamH | WEY, BB L T Xho I BEYI{V 511 hIL-
11 ¢DNA F B, 2 Ial 9 A B %% ¥ 4% fOBE pBacPAKS
B Xho | Hl B U B A2 0], BRI EHFEBERE
iR pBaclL-11, 85/ 0 1,

i250bp AcNPY

BamH|

Xhol
Sacl

ph gramaoter

pBaclL-11
Amp“ 6088bp -1

Sacl
poly A
1433bp ACNPY

EcoRl]

M3 or
o Hindill

B SEHAEELE pBacll-11 HIEH

Fig.1 Structure of recombinant transfer vector pBaclL-11

2.2 HRFESAFREGFE

THHELER Dosper IERMGMAAT , E4EH
{4 pBacll-11 544 1L A BmNPV DNA JL5% Rk &
SR BN, F 27 CHR M FIEF A AL AR L
M RMERER, BIEH LER &S RM %S
DEBAHET, BHYEN 3%,
2.3 Southern :F X TEAHZH

T 25em’ HHMIIEFRHPAT, B2 2 < 10° AAAE,
A B S 0 Bl R S W 0 F BE RIS thIL-11
MEHHEENSAREE R RS, Bk
72h J5 4R 4 08 DNA, HH PR %/ 88 BamH 1 A0
EcoR] FUEBY), H B 5 8K & 55 U0 1 £ 3¢
BOH % B s HERE kS SRR, RIS
Fo FATHMEFRBEH DNAFBBIE EE L, X
PPARICHMEREHT AL B A AR ME 2 5
7. BEHEBHRANBUBIANIIBREZER
UMY N EHRE R MMM R DNA b —
R KN R Bt 2 2% 38 B4, T BF 4 R B R
FRRAMEEMNGEO S DNA B P RA &
ZMEER B, HHATREINBHET ¥ hIL-
11 B EENEHARE.
24 BEREBNFBEEFARNKXBELRSEN
Bt

FHAHENERRENERERAK 4R
TARER A AR A R . X THERAMR, AR
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A2 EHAREH Southern £HTEE
Fig.2 Analysis of recombinamt BnNPV by

southern hybridization
1,1". pBaclL-11;2,2". Total DNA of Mock-infected Cells;3,3". Total
DNA of cells infected with wild-type BmNPV;4,4" Total DNA of cells
infected with recombinant BnNPV ; M. Marker

BREBEIXAHUBERER, ZH 5 AR
HMRKESE EE BT AR AR, XTHERRE
W4h AR, F ARG 3~ 4d BNL BB B R AN AE
MG 4~S5d SRR, REHR . BT
L T SE T 5 A O Uk B A K, - A BT, R AR
B, Hit, EHFEEL HMERE hIL-11 B, 50
RSB EREM.

2.5 W48 bIL-11 mRNA BE A&

AP FRiC M IE S, 5 Trizol 35 #1#2 /) BmN
MMM E RNA #AfTRT . ERME 3 Fx, BHEH
hiL-11 <DNA B ki pBsIL-11 FE1] pBacIL-11 S5
HEEZRERMN, EFARNSERNEERLHN
B9 RNA,#E A BB SR R4 X RN, W H 41 5w
HERMMA S RNA 5B EE TR, UH
biL-11 cDNA A{Y & H i#f A Bf 4 # F Bm-PacPAK K
DNA P . M HBB THZ.

3 EHALA IL-11 mRNA 5%

Fig.3 rhiL-11 mRNA Dot blotting
Al:pBaclL-11; Bl:pBsIl-11; A2; Total RNA of mock-infected cells;
B2:TFotal RNA of cells infected with wild-type BmNPV; A3, B3: Total
RNA of cells infected with recombinant BmNPV .

2.6 FTiEP*HH SDS-PAGE & ¥
BEMAKBEL MOL= 10 B EFMM, 720 5

WHE b AR G . TR & I T A TR
RS 72h WoE M, B 15% B Mt B g AT SDS-PAGE
S8, GSRIEMMEE S L E MR R B
fEHERIBAERR PRI F HaTERNS
FAR bIL-11 B4 T BHSF, 250 19kD, I 4 Fim,

kD ".=:—-< 5 6 7

F4 AEFZEHRAGBENRESN
FH A IL-11 /9 SDS-PAGE fa
Fig.4 SDS-PAGE patterns of rhil.-11 expressed with
recombinant BmNPV in cell culture and
in larvae of silkworm

1.Marker; 2. Extracts of cells infected with wild-type BmNPV; 3. Ex-
tracts of cells infected with recombinant BmNPV ; 4. Extract of mock-in-
fected cells; 5. Haemolymph of larvae infecied with wild-type BmNPV;
6&7. Haemolymph of larvae infected with recombinant BmNPV { Arrrow
indicates the bands of rhiL-11}

2.7 REFUHIEDBRME

EARERY BoN fI R M ERF LR AAR
igsh U R R E L) &R AR ER T -
11 iRk B, REWEER, MBFERRER
R REHBAENEREALREB, A
B, A E AN GES R AR E A REE
AFET hil-11, YIEFEHRESER TS, AR
EYMEEER I HEEES . MEk 1236
Ao

F1EFR BRI RESS B, SR
AWRER, S0 8 KT 100ng/L B, hIL-11 3§ B, _,,
MPMREE TR REREXER,

F2ERER EHRERLEERMRMAME
W EZHB.  ARMNER BHELLBRARY
i, op {H 28 B R, BIXT B, _,, 401 &) 1% 5 4E A
BEAE ., FPEHE W] LA K b 8 /R rhiL-11 7 BmN
M E A DEMARERLARE .1 X
MREBE D, LGRS A P& EZE G R, B0
2~3RAYEHLBIEAE, KRG NEMBERK, B
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*1 IL-11FARTB,  BARENERER
Table 1 Proiiferation of B, ,, cell line stimulated by standard hIL-11

Content{ ng/L) 10000 3333, 1000 333

100 33 10 3 0

0D 53000m 1.14 1.10 1.06 0.91

0.65 0.45 0.46 0.50 0.50

®2 ARHMEWI B, BAKMNEAER(ODy,.)
Table 2 Proliferation of B,_,, cell line stimulated by extract of cells infected with recombinant baculovirus ( OD e }

Dilution 1:100 1:1000 1:10 000 1:100 000 Non-infection

Days  af- 1 1.09 0.78 0.45 0.39 0.36
ter infec- 2 1.25 1.11 0.83 0.45 0.32
tion with

3 1.24 1.09 0.85 0.47 0.36
recombi-

4 1.17 0.93 0.52 0.45 0.36
nant
virus 5 0.94 0.53 0.48 0.41 0.37
Wild-type virus infection 0.50 0.43 0.43 0.40 0.42

£3 EMEENB ABREMNEAER(0Dgpuw.)
Table 3 Proliferation of B,_,, cell line stimulated by haemolymph of pupae infected with recombinant baculovirus { 0D, )

Dilution 1:1000 1:10 000 1: 100 000 1:1 000 000 Non-infection

Days  af- 1 0.79 0.59 0.56 0.4 0.35
ter infec- 2 1.34 1.07 0.58 0.42 0.35
tion  with

3 1.35 1.04 .88 0.54 0.35
recombs -

a4 1.24 0.99 0.87 0.52 0.36
nant
virus 5 0.9 0.45 0.40 0.38 0.312
Wild-type virus infection 0.50 0.43 0.41 0.38 0.34

ARFEREBRMOMEY, WA B, 41
MAEK, EWBEMN oD AEAHFAE IF5HAHE
ATERE oD {HAHIT,

EA DML EREEABLED FTE-RERE &
WHOZ1:100000 BEBELGMAFAYELE (K
3), EEEEN, hIL-11 WEREBESEEFRARA
ERMRARASNEHY AARERERES KR
B rhiL-11 B35 $ bl B (A] 0 2E < T 3 9, 3058 3 KA
BRI, UG ZEAREMS, FARREREREN
ERBEARBBEERN oD HAHEARFEALE, Y
FATER B A9 oD {HEEHR .

304 i

MEFR, AR ETEAEBRESEKNY
MMM ERER L AKRT DNA R F TR
Fe A e, 2 35 (1 BE 0 % . Southern 2278 % &2, i B AL Th
WHETSHE L1 XENEHRE. B4

it BmN 40 a0 % T &l o % W AT B A B00R B R R
e OME AR R ARMENS RNA R AR E

FUPE Ry, R M ) S 32 9 B 3 DWW R 4D
RGN B E A hIL-1] WA WFIEN. X
GRE EARERRARE, RN E R R
fHLhIL-11 AR rERER, MEEXATR
EEYIEHER -1 A

EFIL-NERNEYFEDRAGEE L, K
M E RO ES R TTHRMERRX, BT
IL-11 fERNMERE R BRE S @ —F 1L
NMERESREREAT AORKAMNE. K
EFERRGELNEERAARFIRAER . FELRB
MIBEESHS CZNEEBENER, ME
BIFRARRERE, AERE S KERHERF B
Ko HMEHHRFEEREAZERAERAAL A
YRR ES RS L, TR —FERERE
F 7 IL-11 A R®RE,
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Expression of Human Interlevkin-11 in Cell Culture and Larvae of Silkworm

CUO Xi-Jie'>"  JIN Yong-Feng' YANG Ming-Guan® ZHANG Yao-Zhou'
(! Institute of Biochemistry and * College of Animal Seiences . Zhejiang University . Hangzhou 310029, China )

Abstract

constructed and co-transfected into BmN cells with linearized BmBacPAK( modified BmNPV) DNA for construetion of a recombi-

A recombinant transfer vector, pBacli-11, containing hIL-11 ¢DNA of 546 nucleotides lacking leader sequence was

nant baculovirus carrying the hIL-11 gene. Southern hybridization analysis suggested thal the recombinant baculovirus DNA con-
tained hiL-11 cDNA fragment. RNA dot blotting demonstrated that the hlL-11 gene was transcribed. The recombinant baculovirus
has a strong infectivity to BmN cell line and to silkworm larvae and pupae. Specific hlL-11 bands were detected from all the sam-
ples of cell extract, culture supematant, haemolymph of larvae and pupae by SDS-PAGE analysis. Biological activity of the ex-
pressed product was determined with [L-11 dependent By_ |, cell line and by MTT colorimeiric assay, which indicated that biole-

gically active rhIL-11 protein was overexpressed in BmN cell line and in silkworm larvae and pupae.

Key words human interleukin-11, recombinant baculovirus, cell culture and silkworm, expression

Received: 07-30-2001
* Corresponding Author. Sericultural Research Instiwte, Chinese Academy of Agricultucal Sciences, Zhenjiang City 212018, Jiangsu Province, China.
Tel:B6-511-5616543; Fax:86-511-5622507: E-mail: guoxijie @ fm365. com

© PERFRBEDHARMATIRSHED htto

journals. im. ac



