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Abstract

AIM: To construct an adeno-associated viral vector sero-
type 2/1 (AAV2/1) containing human interleukin-10 (hIL-10)
gene and to observe its expression in donor liver.

METHODS: hIL-10cDNA amplified by reverse transcrip-
tion polymerase chain reaction (RT-PCR) from human pe-
ripheral blood mononuclear cells was cloned into vector
pMD18-T. After confirming the sequence, hiL-10cDNA was
isolated and inserted into eukaryotic expression vector
pPSNAV. The recombinant plasmid pSNAV-hIL-10 was
transfected into BHK21 cells. BHK21 cells which con-
tained ITR-hIL-10-ITR were obtained by G418 screening.
Then the cells were transfected with rHSV/r2c1 containing

rep2-capl gene. The cells were cultured and purified to ob-
tain rAAV2/1-hIL-10. The expression of hiL-10 gene was de-
tected after this vector was transfer into donor liver in vivo.

RESULTS: The sequence of cloned hiL-10cDNA was iden-
tical with that published on GenBank. A new adeno-asso-
ciated virus vector containing hiL-10cDNA was constructed.
And the transcription and expression of hiL-10 were de-
tected in donor liver for 24 weeks. hiL-10 was significantly
expressed in test group than that in empty and rAAV2/1-
GFP controls 24 wk after transferred (219.15+45.83 ng/L
vs 40.02, 38.64 ng/L, P<0.05).

CONCLUSION: The adeno-associated viral vector serotype
2/1 of hIL-10 is successfully established, which provides
the basis for applying IL-10 in clinical organ transplantation.
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Donor liver
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42 10 (interleukinl0, IL-10) &R F) A 5
oS MR T, ABTERS B RS AR DR A — PRREVE B0 Mk
JF RN H R T AR N B R IE I TL-10 8 A
P AE AR P ) AR A, FEIG IR b 2 e SRS
A BEYEREYT 2 KB IEN S 5 5L, A Rk, SR
FE2H IR AH OO0 B AR SR UEAT I BE PRR YT A ] RE SO R
RV 10 B IR AH G B2 4844 (adeno-associated
viral vector, AAV vector) i& H RI#E A A K i %4
(0 B AR S EAIE S, R i 78 2 (1 5 4 IR A
FIRTERAR (rAAV2) A7 ¥R 7 = P AT A2 W8 1)
VEIT AT TF 2 Bh R DR BB ), AR IE W AR
H 85% AR X AAV2 R HTAAT i F 2 i v A 1 1Y
JRAH O T (rAAV L) 0] JH- 20 i A B a8 LN A 5 vy (1)
SR, T ARG IR B R RTINS ] 5 R S O A7 7L
(IHTAAV2 HLAR P 2E (TP 02 3F BT DU S A3
PR 76 I 5 U 8 R s e s 0, KT, i R L
K rAAVI N F T TL-10K5 PR% 3 1 0. AR50 15 70
FAEHT hTIL-10 (1) rAAV2/1 Z8 R AA,  FF A0 At
JH B I ERIL.

1 MRRT5E

1.1 M# e AKPMDI8-THIE. coli JM10904 H Takara
N, FERIEEAK PSNAV. PSNAV-GFP. 55 rep2-
cap 13 R 1114 Bhoos 28 (cHSV/r2e 1) W B+ [ 1B B 24 R}
22 B8 B S WF ST T, BHK2 140 B th e JRVE BE ALK 22 71l
JEHEITFTHRAE. TRIZo1 A DMEM W4 GIBCO A+, i
HR R R4 R4 H Promega A 7 , ExTagDNA
KA PCRADIMIMGR A& EcoR T\ Sal 1 . T.DNA
T 2 il R RS AR 40 B TM109 4 Takara 24 77 &, iR R
142000387 B invitrogen 247, hIL-10 BT PL
4 (mAb) W H b 5t Il 22 %], hIL-10 ELISA K37
&I AR AT

1.2 7 & 45 GenBank hIL-10cDNA (accession No.

M57627) Bt 514 54 :5" ~GAATTCGCCAC—
CATGCACAGCTC-3"; FF 74 :5" ~TAGCGGCCGCTTAGT
CLA0 L, 28 ConA RIS Ak, $2 HUR T 40 Jif 5 RNA,
FH 01ligo 5143l 5% i cDNA, 47 PCR ¥ 1. /) & 3F
[B PCR 724, £ T,DNA ZEBNEAE A5 pMD18-T i#
B, WAL K2 A M TM109, 1% BH 1t v e, $RBUR
K% . H EcoR 1, Sal 1 XUEY) pMD18-T-
hIL-10 Fl B K 3K 304K pSNAV,  [mllc H (0 BL. &
e, MEEBREREBMa 4R pSNAV-hIL-10. #%
Lipofectamine Plus Reagent ¥i B HE4T %5 4t Hel.a 40
Md, 434 pSNAV-hIL-10 £, pSNAV 25 g A% fi 4l . fii
SRS FRVZH AT % 1 48 Bon) FRZEL. 23 0 T 3% 4448 F172 h
e WSCER 0 RN v, JEAT IR B 3 R B R R IA A
PCR ATl hIL-10mRNA [F) %65, 5143 B4 454 [F] iy ; 41
JROTC F G 72 ZH AR AS I 40 L 9 hTL-10 (¥R 1A ; ELISA %
R W - 20 40 B b3 hIL-10 (845 Wh 1 263 P2 ) 00 3
Ak T 40 B2 23 INF—y (B 4036 2. Westernblot Al
rhIL-1045 8958 %4 ¥ pSNAV-2-hIL~10 A pSNAV-2-GFP
Oy RIEL YL BHK-21 40, 28 G418 ieFeEsI%, 1936418
PUIETORE, 7 RKE IR %P 40 LBk 23 il /iy 44 BHK /
GFP 1 BHK/hIL-10. rAAV2/1-hIL-10 A rAAV2/1-GFP [f]
Hilfe . Gifk KM e S W et al®™ ™%, LA
B EE (PHSV/r2¢1) 23 ALY K157 )7 [FBHK/hIL-
10 1 BHK/GFP 40 fiukk, WetER:F4. HE i db B -PEG/
NaCl JLiE — S AR =0k Bk gastifh rAave/ 157,
FHSDS— 58 PR e Bt e (SDS—PAGE) A6 4 3 . i 2 0 s
K SR8 T AT B AT R 250-300 g METE Wistar
K90 M, BENLIY R 341, R 15 %) A 4 Toh T
A B2 i rAAV2/1-GFP 6 4, 1 X 10" 9 T3 R 20 N4
(v-g)/ J;C4H:rAAV2/1-hIL-10 %64 1 X 10" v-g/ }.
AT - B ERRKRE DR Y TR AALL 0.5 mL HTK ¥
FioRe e I T TR NS, e PT] sk, 4°C
PRAFTFHTKIE 3 h. SRR et (0 U 429247 K SRR A JHF
™ S4B TRAG 4, 24 wk 554058 7 JUKHL
BUFAZ AT, 70 FBMEE3, 7, 14, 30,
60, 120, 180 d AUk, GFP KK FH P4 2Lk v D)
Fro Bt B4 ELTSA A IR M4 M i h1L-
10 KI5 ; B AR HT AR hIL-10 B H K

2 #R

2.1 rAAV2/1— hIL—10 & ik B4kt #i2 ConA iLIH
TEH N A JE il ik 40 e 28 RT-PCR 314, 7 550 bp 4b
AT RE 545 (B 1) . A8 T pMD18-T-hTL-10 41 i
Fi. hIL-10 94> cDNA 3£ 534 bp, A4 (S IRk
BIKEA, SCBEN Y455 4 559 bp JEAI (LU 45D
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550 bp 500 bp

E1 ASNEIMHELRER PCR.

£ 55), 5 GenBank #1 hIL-10cDNA F¥#%1—3K.

pSNAV-hIL-10 (& 2) , U] % ] W41 550 bp
A5 kb 24k H ks (B 3) . pSNAV-hTL-10 %% 4% 20 40 Jig
PCR K45 5 (] 4) 75 550 bp Ab 1] WA 545415 . TE Fy
1 4 7% 20 Ak 45 R S 71 pSNAV-hTL-10 %% YL 20 40 i nf
JLRHMERIE, M4 3 AN R R WLERIE (K 5) . K%
A _E3F H ELTSA KT 45 %, pSNAV-hIL-10 %% 4440 ]
MEBhIL-100 W5 S0 A L = 7 B3 GRD) . B
Western blot 5%, pSNAV-hIL-10 %% 4L2H 40w 35
1618 ku &b IL-10 (1 H bR gy I, 1 4R %5 %)
FRZH R WAt (8 6) . Rk rhIL-10 GeH 240
il INF—y (50w, FEBE S S0 38 h0, 00601 FH 3 o
(B 7). 44k rAAV2/1 (2l >95%, HB 4
98 X 10" J FE UKL (v-g) /mL.

R MRIBFY LS Phil-10 SERVLERng/L)

HH| 48 h 72h
BIENIRE 155 + 6.3 40.0 + 8.4
BBEUANIRAE 402 + 8.3 393 +65

pSNAV-GFP Y#RZE
pSNAV-hIL-10%8

39.2 + 8.51 38.6 + 8.0

3480.6 + 173.3° 3218.3 = 194.6°

°P<0.001, “P<0.001 vs E {4,

2.2 tAAV2/1 A-F 45 hIL-10 £ X A4k M ey k& KH
{0 ez A (green fluorescent protein, GFP)
SR S FE R, R EE RO RO 1 X 10 AN

1 M 2

500 bp 550 bp

B 3 pSNAV-hIL-10 EBL)EELER. M: marker; 1: pSNAV—hIL-10 [T
Fir; 2: pSNAV—hIL—10 XEFY).

neo’

Sv40

‘ponA

hIL-10

ITR

pSNAV-2-hIL-10
Amp’

ITR CcMV

2 ERFRKRHIK.

rAAV2/1-GFPId Iot 2 A 11— s # Rk o 0 e 4 oK UL I
ZE I rAAV2/1-GFP ¥ 4 ) 4 wk B GENL % 3] GFP 76 K
LAY R I RIE, SBH)G 24 wk5m] W s 5
GFP I w223 (81 8) . e A VERT I o, oA s
4, 24 wk rAAV2/1— hIL-10 %% YL JFF40 o m oH 1 36
ik (F9) . Hax 2 A RRA AR WLAR K. ELTSAVZ AT (1L T
AP PhIL-10RE 45 R WEK2. rAAV2/1- hIL-10%%
AT hIL-10 RIEES KX RAM L =7 B3,
ELTSAJA I 375 i hTL-10 3% (10) . )57 d
MAFH M hIL-10 JFa5 T &, 60 d B3 &, s,
M F I hIL-10 S5 &GP TR, %24 wkith, hIL-
10 75 K A A 11 R I8 FATIAR 4 Fr 5L i 7K

=2 HAHRRAEYD hiL-10 SN LER(ng/L)

D 4 wk 24 wk
TENIRE 0 40.02
rAAV2/1-GFP 42 39.18 38.64

rAAV2/1- hiL-1022 182.64 + 36.27 219.15 + 45.83

3 e

TR0 ity N FN )P0 1) B0k B 1 1) A5 T BE PR EA T A 3
LR, RIEFY R A R FF L RAR M IR F ) %
TG A A AR IR R IR O, B S A A I i
R EEMER. AN H IR RE RS, FE
FERIE T IL-10 M CGAIKATE 5 Ik, DLORIEE 4L hIL-
10 RE#E B 1E A 22K 20 Wb ARHE Kozak ™ %) BT AN BLI%
FEBNI T, ARSI T U 1A ATG HAF b 4

550 bp 500 bp

4 pSNAV-hIL-10 #4840k PCR.
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B 5 pSNAV-hIL-10 FRLAMIBEZEBIER(x 350).

Kb 1 2 3 4
63.8
49.5

37.4
26.0

20.5
14.9 &

6 1575 E5EMELR hil-10 ZZERY Westernblot 434T. 1: Prestained pro—
tein marker; 2: HeLa/pSNAV—hIL—10; 3: HeLa/pSNAV; 4: HeLa/

Lipofectamine.

AT, R 95% FRIK M FAZ B RIAE ATG | -3 {7 &
WS (7 B AL A) 5 +A A7 G WX 2 AN 55 TR e
B IAPEmEsE A, BRI 2 1/10-1/5; W
Ry whmEme A, BIREAKPH IR 1/20. B,
(GCC) GGCA/GCCAUGG A2 iy 55 FL % Kk DRI 43 %85 ) B 30 114)
ST, Horh =347 A o R ST, AR R T 51,
7E ATG A ¥ 1T 4 GCCACC, DAY B R0R  FH7E T il
S5 SRR T TAA b BT, LAR IE L
Wi, AL, RATR T T h1L-
10cDNA, FJ#t T pSNAV-hIL-10 BLA% Rk ik, 435
T2 SR R 18 7K S A % A B R 8% 5 3 v R U )
hIL-101f3RIE, FFid e K T A vk U 40 i s 56 ik
ST IRATICRE M hIL-10 A A9 2% 05 1. 7Rt el b
HE— 20 Ih M T rAAV2/1 — hIL-1024 &3k R4,
FH#% 77 AAV It rep2—capl & K 11 4 BhJps 7 (rHSV/r2c1)
YL O KL T TTR-hIL-10-TTR (1) AAV £ 35 40 bk,

9 24 wk IREFAERSEYD IL-10 ZXMENR( x 200). A: rAAV2/1-GFP

2H; B: rAAV2/1—hIL—-10 21

0.8

0.7

0.6

0.5 ‘
100 200 300

hIL-10 vz ug/L

% v-INF 233 g0 sl R g (%)

7 RNEFREH] rhiL-10 X4 PHA IESAVHELBIR v-INF DIUETHIHHER.

8 rAAV2/1-GFP B ZEARATARRSAEYD GFP FRIXEM( x 240). A:4
wk; B: 24 wk.

R THEAA hIL-10 FEF 1 rAAV2/ 1 #ipkal b
B, rep2-capl 8K UE T AAV2 [{] rep FIZRYE T AAV1
() cap F 4. thF 542K B AAV2 [ rep JE R, %4 B
T (rHSV/r2c¢ 1) ] BUR A I (38K B AAV2 1) TTR,
13BN AAVE AR TTRK B AAV2, 1 71 58K H AAVL.
KX A7 A (0 AAV2 /1 2% 3k B AT i 4 o8
AAVL [ RE M fop i el F b, m DAk 4
A7 FH 5 A 25 PR 7 R BRURT s i 2 BRI (1) AAV 2 28044 4 g
B, TR T4k T AAV #fk “ 352 ” ik #E ; 5 4k,
i TR 2 B2 IR A 56 T 2 A PRI AAV2 (1)
ITR, ] LLIBE G A FF A i 3 78 (%) TTR 7] B8 4 3K 1) X
B, BRI PR3 R A 97 B 1T B JRE G A7 78 Pt
AAV2 FUARF= T80, BATG T &M rAAvV2/1-
hTL-10 Z% 4 87 2 408 o AL 25 44 JE U PR A7 110 T 7%
AT hIL-10 AR, W2 hIL-10 76K RUF
Bty S i h RIENBEAG 7 d IR, 2 mo BIFER

350

300

250

22001

i 150 -

¥ 100 -

50 -

0 | | | | | | | | |

3 7 14 30 60 90 120 150 180
LR A 1))/ d

10 BEAG AR ERIIED IL-10 3KE.
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