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[HZE] B WEEWRIL-10 ((0-10) FENEHBRREERAR, FRETHAE /e BUR B 78 5T 401
(MSCs) HEaERE, Aix  1IL-10 5144 PCR 4 rIL-10 cDNA J751, 4 mILEI 656 bp rIL-10 DNA J Bt o
FEA peDNA3.1 Ziffrf, $9%H peDNA3.1- [L-10, K H5 MR B (AL Y HEK293 A, E1 74N RIR 4,
M)y MR AW, (PCR) %@ EATR G MY, R RRLZM HEK293 408, K 3RA3 09 & rIL-10 LR 19
BB MSCs, Western blot 3G rI1L-10 £ MSCs 1 FRIA, R 4T & PCR BAF, rIL-10 3 IR &
FRARAEE AL, I 4 x 10° PFU/mL. 25 flL-10 &K R T RARIMER Y MSCs Ji, nIAGINE] 11-10 AYZ35 .
it M@ REAMR RSN T IL-10 JEPIFE MSCs "IN FaE ik, N T — B B AIRTT RAETE AR L SLat .
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Construction of rat interleukin-10 adenoviral vector and its expression in bone
marrow mesenchymal stem cells
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Abstract: Objective To construct the recombinant adenoviral vector carrying the rat interleukin-10 (rIL-10) gene,
and to investigate whether it is stably expressed in bone marrow mesenchymal stem cells. Methods The rIL-10 gene
was amplified by PCR from template rIL-10 cDNA, and the recovered 656 bp rIL-10 DNA fragment was cloned into
pcDNA3.1 to construct pcDNA3.1-IL-10. Then HEK293 cells were transfected with pcDNA3.1-IL-10 and adenoviral
vector for homologous recombination, and sequencing and PCR were used to evaluate whether recombination was
successful. HEK293 cells were lysed by repeated freeze-thaw cycles, and bone marrow mesenchymal stem cells were
infected with the virus solution containing the rIL-10 gene. Western blot was used to measure the expression of rIL-10
in bone marrow mesenchymal stem cells. Results Sequencing and PCR verified that the rIL-10 adenoviral vector was
successfully constructed, with a virus titer of 4x10° PFU/mL. The expression of IL-10 was detected after bone marrow
mesenchymal stem cells were infected by the virus solution containing the rIL-10 gene. Conclusions The constructed
rIL-10 recombinant adenovirus can mediate the stable expression of rIL-10 gene in bone marrow mesenchymal stem
cells, which provides a basis for gene transplantation therapy of inflammatory bowel disease.

[Chin J Contemp Pediatr, 2019, 21(7): 708-712]
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RIEMN (inflammatory bowel disease, IBD ) LI 4% AR RREE ANTAETR K, fod F B
FEAFE B ESE 28 (ulcerative colitis, UC ) JOZWi KA, IBD 7EFR [ 0 &R 2
7% B9E (Crohn's disease, CD ) , JRRAM, &5 Fritas, HAHE2 IBD B AIE a7 M At )L H 15
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W% ST HIRAILS i AN, s 2 I B R AE,
TEGIRTTIF S — B, 5% 1BD 1Y A ML I i —
W FHBRIT FBONCN 1BD B AIFT

IL-10 & —Fp 2 DIREA A 7, ©lEh Z g
TR G pEdm it = A, G046 Th2 4. &1k T 40
M. ARG AN, B 40 A . B 20 M A W 4
Mo TL-10 BN A& —Fh e i i A e+, g
B 22 Fh e 48 R S HA A AE A BT, I E RS
HE#Z5T IBD AR ", 1L-10 L H 45414
ML 5, TL-10/STAT3 {5538 B A5 445 il 2 i AR
P Gz 0 T R E AR . FE IL-10 15
S WA, IL-10 5 3Z K ILIORA FI1 ILIORB 4%
&, JFIOE Jak1 FTyk2, 530 STAT3 AUBERRAL.
W 10 STAT3 Zp 57 51 20 LA v I 9] 1 98 3 PR s 3%
DRI A R P R & IBD 5 11-10, 11-10 3%
{4 ILIORA 1 TLIORB 28 48 56 P4, Lin 45 P
FERIBR T IL-10 B A, 1L-10/STAT3 {5 5 1%
S PR B B AT AR, YT m 18D 1Y
K R o R TL-10 38 R G /N BR8] %
IBD', TL-10 £ 8 % 2 A JLZE A IBD A 56 3
P e

B R 78 5 1 40 MY ( mesenchymal stem cells,
MSCs ) H AR 0y S e i il APk, H HT MSCs
BRI H TIEHR RS, HIE RS, BT %
P B A R AT R P, MSCs AT i 1t
Hor by Z A an i Ciefe A KR, 400
AREF) . NOL BIFIBRER . WML 2, 3 AR
fitg 25, LA K 40 o PR] 1% 424 Ak A FH A0 ) T 440 6 )
HagE " BEAR, MSCs AT DL a5 R 2 2 At Y
O3t G AR ] b R A4 T A AR A R
P Th1 283520 7T g ELHEAE T80 1 T 4,
MSCs PLAe MR TR sl RAE I B, T — R IFE
FE ML T2 R R, 25 R0 AU 4 i
R, it e RS A AR TR 4S8,
MSCs 4= Bf iy v J, 400 05 19 25 i 2H 21 b K67 I
Lor5 WLEHEIN, 1A MSCs AT #E | Kz 40 it
g M, TR/ R R, MSCs R
LB AR 2 40 T I 4 A 4 D R i T R
i HRA ) TR Z PR A, T-10 203 hn, 4
FIF T T 4SS, 59 AR ST MSCs B 3%
WA T 45 B30t 45 R NF-xB T6 1, REBE 1228 40 i
R 80 A TL-10 B35 20, 2z, X eeifsy

K BRFEH MSCs TELE5 I 5 o & A At e 4
HILhee, LIRS TL-10 Z RIS 4EEAR

ZE L RTHR, ARSI AL S 1L-10 55 R A 4
[ MSCs X} K BUZ5 I R R AT A VR YT, 0T
TL-10 J& R AL MSCs A7 850 e He 22 xRl &
P, N IATFSE 1 SeA e T 5 B IL-10(11L-10)
FEPR 0 R T AR, ARSI AR R L MSCs Hh i
KL, DT — R
1 MRS FE
1.1 FRRRESHE
KR IL-10. B9 22 2R 1 25 F BD 22
Hl o AR 4R 2R HEK293 4 b A 5256 58 {177
1.2 KR MCSs WHESEHE

B 4 Sprague-Dawley (SD ) B,  #0HE B
FILTE, JCiE 55T 0 B T B S 5 AR
THHCE BEAHA, B BE PRI ] Percoll 43 B WA T
OYES, R E BRI, K E e A T A
10% &4 1038 1Y DMEM OB 32 s 7, &
T 37°C. MIFNRE . 5%CO0, MIEFmh R, &
BH, FRAMM TR SE 2T S, R T 1L
AW
1.3 rlL-10 5|47
% 5-GGCAGATCTATGCTTGGCTCAGCAC-
TG-3', 7% Bgl NEFYIIA; Filf: 5'-GCGATATCC-
CTGCAGTCCAGTAGACG-3', % EcoR V Y i,
P17 WK 656 bpo BIWI AT T, A U
UL R A2 R AR A FRA R 58
1.4 &rL-10 EEEARRSHENME

rlL-10 BT AL b IL-10 J7 31 P o 4 A Bgl 11 01
EcoR V Eg I {7 s, JH rIL-10 5] ¥ 47 8 4 il 5 =X
2 ( polymerase chain reaction, PCR ) P8 I-10
cDNA J¥ 51, J2 Vi 1& F&: 10 x Buffer 2 uL,, dNTP
LouL, . FiF51 % 4% 1.6uL, Tag i 1 pL,
FE B DNA 2 uL, ddH,0 % /& % 20 uL, J2 J 4%
1. 96 °C il 7% P 3 min; 96 °C 25 ¥ 30s, 65 °CiE
K 3min, 72°CZE{H 1 min, 35 PME¥H; 72°C 2E{#H
7 mine P HEEH ] 1% BlE HEEE I AL vk S 2 e
FH Omega Ji¢ [F1 G5 & (OMEGA A A, EHE )
[l it 29 656 bp (1% rIL-10 DNA F Bt % 1 B v b
A peDNA3.1T #ifk (L IUE R R AR IRA
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Al ), M E peDNA3I-IL-10, FFI P % &, %
TG I 15 55 W 5 peDNAB.1-IL-10, M5 55 28 14 &%
lipofectamine 2000 ( Invitrogen A 7, £ E ) R &
Je S Yy HEK293 2, 3547 41 B PN [R) R B 4,
By 2 i 5 PRI 2 A6 TR B, T B2 OB A B
DNA, £ PCR %@ B4R ALY ST i -
T L PR A 2= B AR FRA R 58 A

1.5 rL-10 EARREH AN 85 HERN

B B 2H AR T A, 50%~70% = B 1)
HEK293 Zf it fifi 6 fLAk, JF7E3LHe Yt )s 7~10 d Ui
4 HEK293 4], —-80°C T 37°C 2 S Rl 4 Yk 2Lt
20, 1500 r/min x 5 min, Y8 F G350 55 0B,
PE I FE R G HEK293 40 i LA 3 4845 75,
SACH BRI B Ok alifb . Il BRE I BB A T
BRI, DL HEK293 Sy ¥ 40 A, 4L LA 20 5k
1.5 x 10° 4 6 FLAL, FEELL 1 mL FFARTT 10 F5H
BEE 1x 107 mL, BFLMA 0.1 mL; JERYL5E 3 KE
5 2% BENEFEFN DMEM FOTR GG 55 5 KB 1 ¥k;
559 RIRAL —IRIE PR M (MTT ) YL@ e sh g,
1.6 Western blot i% 4 rlL-10 E 28 iR s = &
7EFR MSCs H K&

X B A K B MSCs, 4R A% 6 % 10°,
AJH FE 4 x 10° PFU/mL Y vIL-10 T 41 B3 75 25 &
100 pL, 24 h J5FRHEM, IMAIER ISR, 3d
Ja AN, DL PBS ¥k 2 AR A4, 10% 1
SDS-PAGE i HL ik . PBST R 4 Wk, BT A
BERAS . A 5 mL B e 3h 60 min,
8] 25 B AV, A bt BUTL-10 HT4K (Tnvitrogen
oA, RED) B FIEERES) 60 min, BUHE,
200 mL PBST ¥ 4 ¥X, K 15 min, FFEBABY
FEIRAET, AR BRI FEDTR ST (Invitrogen
N, EED) , =R FFSERE S 60 min, 200 mL
PBST $E[E 4 ¥k, HK 15 min, JHBRVERERREG (0

2 #R

21 ErlL-10 EREAERRSHENEE
peDNA31-IL-10 BRLIE I 77 28 w7, 45 5%
55 GenBank HHY rIL-10 KK ¢DNA 15 2—3K .
LFE YL HEK293 A e AT 4 i N Rl R B4 )5, 42
HUCHR 2H 05 755 DNA 28 PCR 4184, HL Ik 4547 (656 bp )
{37 500~750 bp Z ], VLK 1.

Marker

bp

2000
1000

750
rIL-10

500

250

100

B 1 rll-10 EERFEHE PCRER

2.2 rlL-10 EAERRESHENY 18 5HERN
UL HEK293 41 Jifl f5 W AR A, o 5V il 25
O JE R B, YRR, SMBREIE R
K35 BE R 4 x 10° PFU/mL,
2.3 rlL-10 EARRSHEER MSCs HRIRIE
FH rIL-10 H4H B # aAEL K BL MSCs, 2
BSR4 Western blot, B +T1-10 B 2H IR0 7 19
YMIA rIL-10 PHEE RS, RBGA 40T 450 .
UL 2,

AL-10 | -

rL-10 EHRFE FHAE B L KR MSCs R i%
A: TL-10 BHPEZRE; B AL ARREE G TL-10 PHPER I

2
&R
3 it

BB 25WA9F CD 5 UC BIZERR43 510 70%
1 80%, I RS &L AL, KR A BN 2,

MELLAERF R B A%, ASREA 2046 %6 1BD (1 H SR %
e, XHEEROTRCABR, 7252 % %W
M, RS s EPTIAR R B F 2 RE
KT HEE, HHEBMMEEL =02 —1 CD BEXT
Pt TNF-0 3697 JE R ", IF H 10% /) CD 3%
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TR 2594 R BB 32 5 & A2 O

RANMIFIE R B, Koy 8T CD B H piE A
B2 I M Z AN A TR R, DA IL-10 J5
A A S A1 ) R E R B s R TR K
HENT 1L-10 1T LBA B 0ida 45 i RAF AL/ BT I8 22
i S M RV R LA B R T SR A YR T
TOAE IR X 15 58 25 W) B0 AT WL 3 IS o 3 v g
ZRNIRE T, HEFHEARGS T HEE
THMBZES: MAEKRNREESE . 2556
Vi B A i3 A, Bl 38 T FH 2 i e BE O AN BEAT
SR YT RL, Tilg % " AT R W CD B TE R
Jik R FH K5 110, SCRIMAE, Has k4
BRRIVERT, Wi, #oi . K m/MVRIRD |
JA B ARESE . AT RPEXUEGL, Steidler 45 27 7
Uk TR =4 TL-10 BYFE R T AR AN, RS
TR YT TR O IR A K L i A N R TR Bl /N R 4
W&, R 1 1 LA TR FLIR AT RV S 25 W 136 1
BARSEATIPIGYY, Bedk e R, LA
BTG R TEAS R0k I R, 266 A R ik
%, (HHZMEAR (50%) . WILR T HRE5mR
(R G i 5 SO /D 25 EIVE T, 3 TL-10 B 3697
Jr SR

MSCs 6 97 F B Ho 32 FH 5 55 9 19 HIL 61 24 -
(1) Al5kh HA ThEE R AN LB 2 S2 45141 21,
FERIAIE 5T 25 5 s B BE R IR 04 240 i 2 5 R AE A
MBS b FE, FERER AR B IR A B 4 An L
LAELEANN . A S b e A, (2) HA R
PEMRIVER, TH0H] T 400, B 40 . SRELAnEY
WAL RN RE,  BRAAR DR 20 At 14 B I 52 36 A FH AN
R X b TGy IBD $244E T BES Ak 4iE
—IZE AT HE th MSCs HAT RIFBIRITIE 1, X
IBD S 1A R RS AR, Rl A IFAT
JERAE 452 T IR YT I R . MSCs (1) =205
S HOR TG B ) Ak R B i i A0 i RS
B IECSHA Y, R, AR MANE D, BT
MSCs [ G Re 1 ek, AR (i AN J2& IBD
) WA LLHAVE MSCs FORIE AN mTs FHE+ 19
JRUE: P, IBD HAEBEIFZ /MR, AnFFARSE |
FEIRRAE . R AR S, BT &
MSCs F 41 7] 38 3 LPS/TLR4 38 410 il i 98 1k 7N 5
RIMAEFFAESRE, Bl f R R IR 5 5 U2 1
L5 RAZAIFHSC IR & AE, $7% MSCs FTRERLN

P25 I RA S NI A B AR T ik 22

g 5 A SR I PR DR YA 7 0 9 v 1 e
TR —, BRI R, AR
(IR BRI B, P ABURYENR, T Z T AR
FEAE AR, EFEHTRERIT .

AHFFE LR T HEHE fIL-10 FR iR d 3 A4
i, EL AT R ORI  tMSCs IR 35
AMIEFEA rIL-100 XA (R — 25 FE R A
BITHEFTHAE T IR LAY JERE . — B A K
rlL-10 B4 B 75 2RAA S e (1) MSCs 38 10§ kR SR
J¥ SRR RS SIS I /N R, SR ]
) EL i T R RE AN M PR T R B . % A B T AR E
Bith, FEPEAIZ T R T S
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