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FE ) 50 A B G B B AR Ak A AT AR 5 7 TF Ny 1) 5 20 IS B 300K, 1 56 Y R B 40 B R 293 4l L i 47 o 201
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AR EE . B Ad-TFN-y R 2390 7 (Ad-null A S 80K BT B 43 51 77 J¢ HUMSCs . 76 5258 B30 T W 4%
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[Abstract] Objective Construction and identification of recombinant adenovirus vector with human/mouse
interferon (IFN-y) and effectively transfection into human umbilical cord mesenchymal stem cells (HUMSCs).
Methods IFN-y gene of human/mouse were amplified from the plasmid by polymerase chain reaction (PCR) and
then inserted into the plasmid pDC316 to generate pDC316-IFN-y. After being confirmed by restriction enzyme
digestion and DNA sequencing, the DNA encoding IFN-y in the new structure were inserted into the vector of
recombinant plasmid adenovirus and confirmed by restricition enzyme digestion. Then the human embryonic kidney
cell line 293 were transfected with confirmed Ad-IFN-y, and the recombinant adenovirus were amplified, and the
virus titer were detected using 50% tissue culture infective dose (TCID50) assay. The expression of the green
fluorescent protein (GFP) and IFN-y were detected by fluorescent microsope and Western blot and ELISA after the
recombinant adenovirus transfected HUMSCs. Results The recombinant adenovirus Ad-AIFN-y were constructed
successfully, and amplified with titer of 1. 6 X 10" TU/mL. The titer of Ad-mIFN-y was 1.0X 10" TU/mL and the
titer of Ad-GFP was 1. 0 X 10° TU/mL. The green fluorescence proteins could be observed under fluorescent
microscope in HUMSCs 24 h after transfection and with a stronger degree after 72 h, and IFN-y expression in
HUMSCs were confirmed by Western blot and ELISA. Conclusion Construction and identification of recombinant
adenovirus vector of human/mouse IFN-y and effectively transfection of HUMSCs were successful.
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1.1 JRALBRR S M 4 M #k 2 HUMSCs

BN (b /B (m) TFN-y BP0 Bk & 51 4 34
e AR IR F Rt L 28 42 214K pDC316 . AdMax
ARG R GE N AR T IE B SE B R A IR A |
di s DU R 2 A2 7Y B2 B A= iR 97 B R S S =
At . AR 293 2 Mt iy PO )1 K22 4270 B B A=
TRYT B R S S wE ARt HUMSCs | U144 i 4
I 24 A 2 2
1.2 FERXFMIAE

[8] 35 o T 40 MU 5% 3% & (Lonza 2\ 7)), RPMI
1640 ¥ 52 3 B 4= i 7§ (Hyclone) , DMEM ¥% 37 3&
(Gibco BRL 22 ®]) , R4 I i (Sigma 22 &) , TR/
P & B R B R [ R & (Omega 24 FDD
PCR [ i & & (Solarbio 2y 7). EcoR T W V] i &
buffer.BgI Il NI M buffer | Sall-HF PNV &
buffer | T4 % £ g (NEB 2 #&)., g Jit & 2000
(Invitrogen 2~ # ), % $T A/B IFN-y B 3
(Epitomics A w]) , HRP #1019 11 F H1 4 TG Hi ik
(R AZEHF 27D L ELISA Bt #] & (RED A A,
1.3 PCREIRE m/hIFN-y B &

mIFN-y 3£ JE o 467 bp, hIFN-y 3/ K
Bk 501 bp. [l Primer Premier 5. 0 B4 4 31 4H b
51 ¥, mIFN-y 3£ F 51 4.: 5 -GGAATT
CATGAACGCTACACACTGCATC-3', FiiFa1 ¥ :
5" -GAAGATCTCAGCAGCGACTCCTTTTCCG-
3" WYIEEHN EcoRT & BgIll . hIFN-y 3£ 1-iF
2l 4. 5 -TCGCGAATTCATGAAATATACAAG
TTATATCTTG-3", F i 51 #. 5-TATATGT
CGACTTACTGGGATGCTCTTCGACC-3", 1 ¥
B4 EcoR 1 1 Sall-HF,

PCR R W B TEH Z %~ 94 °C 3 min; 94 °C
30 $,55 °C 30 5,72 °C 1 min, 3t 25 MEH;72 C
10 min, 2B 7= 4 3¢ b 3 46 R 35 BRI e 25 52

1.4 pDC316-m/hIFN-y R BFAEKHAE

53 AR A5 () m/RIFN-y PCR ™ 4 HI X5 B (1)
oA T) Tl XL D) B B e I P VKBS Rl WS T B ()
it Y] (B EcoR T #1 BgI 11 5 A EcoR T #1 Sall-
HEF) %A pDC316 125 4244, By Uk [ 2 Pk A,
SR R Byl 5 pDC316 28 AR 4R 4 — 52 1o i (R
11.5: 0.5 N 7.5+ D T4 % #2E % 42, R AL
P NS RKIGFF AR hi 8 R 09 LB P4k, i ik
PCR i Bt BA P 5 R, 44t B0 5T R 2 A7 00l B 5 )5
Y A ROE M Ar 44 O pDC316-m/hIFN-7
1.5 XHA AdMax 8 £ 2 G W R A L EE AN
HEK293 #A

# pDC316-m/hIFN-y J5i ki Fl AdMax i 1 g
AR 2000 $hiE gy HEK293 40 ffl, #5414 dZ2 47, 24
80 %5 LA I 40 o H B A8 (cytopathic effect, CPE) 5
W AR A M, 22 — 70 °C/37 “C I & VR, 88 5 Wi 5
BCE 1ARFERLPD ., BT —70 CRAF NS
KNG 2 1S 1B F
1.6 FHRHFSF Ad-m/hIFN-y ¥ 18 4k

1A 75 em® FIHR PR 4.0 X 10° 4
HEK293 4 fitg , 75 40 i A= K 2 90 %0 B, L 2 mLL P2
FREEF RIS SN . 24 h 5 B T W E MG
60 0 20 AL A5 L 44 h T 20 I 58 A AR . ISCER O AR 4
TR BRUS  URAR 3 UK, B0 B T L He R AR O
T340 4 4 75 em® .44 h 584 R RO
W RE S I TR . TR B DR 4Rl 1. 82X 10°
A~ HEK293 2 , 2480 4 A5/, 4% 10 mL/ %%
O 2 B B R (MOD 24 20 114 R0 58 2 A5 03k 1 9
B EIE RS 70 h WO S A TR B . R TR R
¥ 3 000 r/min B .0» 10 min, 3 ¥, 40 M U0 €
Tris ZZ R E B, R E Al 3 K6 000 r/min g0,
W V& . JH DNase B LSS . 1T 0. 45 pom Y83 U8
SR IE AT A4k
1.7 EARBE Ad-m/hIFN-y B il ENE

SR 2 05 i B VL AT I 2 . K5 3% 293 4. LA
2% DMEM 4 9 35 W& Wi B i 10° JF IR 22 8 N
BERBEE AR BT AT 10 AL B3 L A 75 7 B
W 100 pL, 55 B8 WO HEAS I 28 W AE S BT PR X R
37 CF.5% CO, WA H 3% 10 d. £ 10 d J5 W %
293 4L, 0 B0 HE H B0 CPE (1 4L 8, 45 #2 S ikt
TR AN RGBS B (T . X F 100 pll B &, 5 B
T=10""""7 ;d=log, M B =1 F 10 £5 19
BEEET ) o s= PR LR Z A ONEE 1A 10 1556 B
R .
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1.8 %% PR %% F 4k 5 HUMSCs By & i MOl
&

K HUMSCs 2 [f ¢ /0 3¢ 3k B 35 32 14, i
DR 75 4 B g HUMSCs (1 8% A K, AT 3
JHFHES 75 B4 Lipofectamin 2000 i 5 i 45 7 #%
B« HUMSCs DLU$ i B 8 e e 208 . 2 HUMSC
20 2 80 26 ~90 Yo i, JB AR 1l T £ 40 i S 4 R
1X10°/FLH e fm A B 6 FLAR H .37 “C 5% CO,
AT, 0.8 pg Lipofectamine 2000 Jill A £ 1%
FrBkrp, [a) it I3 7% 2 T ] Ad-nall 028 280158005 7 (H
TGO 1 (GFP) 148 3 & MOI=100/mL,
MOI=200/mL . MOI=300/mL, 2 J5 2% 1 fill A AH 5
6 FLARH . 1R 21,24 h Z )5, 10 5265 F M 4% (1
9, BARE 3 AR AL, L AL R 5 AP,
TS W0 H4 K I 32 35 GFP 40 Mg %% H F 1% T 44 i
BH IR IR GFP 40 i BE o (.

(] Bsf» I 2 2 B AR i — 20 1 2 B il MO
e R AR R R TR MOI R 9% % (Ad-null,
100/mL.200/mL Fil 300/mL)¥E Lipofectamin 2000
BT %Y HUMSCs, 24 h 5. #8593, 98
JI AR 1 T 9 1 AR R0 B PBS PRI 2 3K AR TIC
JEH 300 pl PBS @ &, & 5 H i = 4l g ¢ (BD
FACS Calibur) & Il ¢ (8,5 60 B, R E 3 &

AL IF L5 1 XA B XIS 3 GEP 23k 9

1.9 HUMSCs {& 5p B 3t Ad-h/mIFN-y J§ IFN-y
FIE R

MR BT 3 45 2R AT R T 3 4 5 HUMSC s
ML 2 2 B 1) MOT(MOIL = 200/mL) Jg& 44
HUMSCs 4iififs , & #f HUMSCs 40 i35 3% & 80 % ~
90 %0 WAL G R A R H & 1< 10°/mL, B2 Fh 6
LM B HUMSCs 4+ H 4 4, Adnull 40, Ad-
mIFN-y F Ad-hIFN-y 4} 25 (A %f B4, 4 41
M A 1 mL AR 9 B R 37 (C 5% CO.
Kid% 6 h, 5k FWEW IMA 2 mL HUMSCs % H 55
IR AR RE AR 18 ho AR 13, OF FH R e 4 A
B W WO AR 20 45 2 100 pL, i 45 3 1 IKORE
HEAT SR B A A7 . BAR 7L R - 150 g/L SDS-
PAGE Btk 1.5 h, Z J5 ¥ E1%) PVDF i I, A
5% (g/mL) i BE W4 B 9 PBST %W &M 1 h
(37 °CH3 M 1+ 3 000 i BE MY S bt IFN-y HLik e &
R (4 Cy.zZ 5 PBST $E#% 3 ¥R, 15 min/¥;
1+ 5 000% By HRP Fric 19 F 40 e 1eG PLik e &
1 h(37 °C),ZJ5 PBST ¥Ei% 3 .15 min/IK ., ZJ5

1 1IRA Y 558 W 52 TR T - I 5 i se I
TR R

[, ¢ B b R 45 4F 43 4, 78 HUMSCs J8& 4t
24 h,48 h.72 h % 96 h J5 4> WAL 4R I |3 L =2 )5 ™
Mot IR ELISA 50 @& AR A U b 3 b TEN-v 19 &
i, BAREAER AR R B ELISA # 7, = iR H
30 min; Xt R FL H 2 B A 50wl 43 A B B RN
50 p LA BEVRARE T L SR HE s R R 2 hs & b
TR PEBOE TR 3 W BEFLIMA 100 L X BT TEN-
Y PR ERIFE 1 hs vk DI W BRERIE UE 3 K,
BALIMA 100 pL G, %3867 B 30 min, 4L
JIA 50 Ll 28 1B, 450 nm A0 46 I W 5% B 1B (Auso)
IEARAE AR M2t 3 Bl TIFN-y & i,
1.10 %it%FHiE

2 ) Ll A8 SR FH BRLIR 3R 5 22 43 B . P<Z0. 05 2 22
SHEGIE L.

2 R

2.1 h/mIFN-y ER ¥ &# PCR =)

WA H W EEE A/ mIFN-y 1) 5k 3R 0]
T h/mIFN-y 3£H R Bt , 288 5 B Pk A5 i 75 31 PCR
FEH K /N 4y Bk 501 bp C(AIFN-y) & 467 bp
(mIFN-y), 5 H3E M R Bt cDNA —5(, WWE 1,

1 2 3 4

(bp)

3000

1000

500 mIFN-Y
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1 h/mIFN-y BRIERE PCR &8
Fig 1 PCR results of h/mIFN-y gene amplification
1: Marker; 2-4; PCR results, 2/mIFN-y at around 500 bp

2.2 BHAFHRKRHK pDC316- m/hIFN-y PR T E
BV R FEE
K 2 8o~ pDC316-m/hIFN-y lIiEA T B 1Y
K m /R IFN-y , ¥ HILH W ¥ 5 GenBank ¥4 ¢
m/hIFN-y 3 mRNA 2K 47 o], 25 B 58 4 —
.
2.3 EHRFSE Ad-m/hIFN-y HEERBE
IR 8 pDC316-m/hIFN-y #3 HEK293
M0 df5 TF 4G 5 . 40 A8 AR B, I IF 4G B
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B2 ZFHREM pDC316-m/hIFN-y BBYIGEEEHR
Fig 2 The restricted enzyme digested maps of shuttle carrier pDC316-
h/mIFN-y
A: mIFN-y; B: hIFN-y; 1. Marker; Lane 4 in above figure,
and lane 10 in below figure for bands after enzyme digestion around

500 bp, others bands for controls

WIEE (L 3D, o 20 B DR 8 4 9 28 I DAJIG 8 it 9% 4 A7
WedE. 5513 d W PLL PR B S R &% 8 4 1Y 19 3%
Fir, P2 ACTERM LRI R TN L 3597 24 h J5, W AUBE
TSR & A 60 % 40 M A8 A5, 44 h S5 4 i 5% 42 9
AF ., SR BG B K atidb, IRAT T R A A2
K 1k 20 R v % pDC316-m/hIFN-y , 2k ] 2 55 F
B I A7 5 B B 2, Ad-mIFN-y 1% & N
1.0X 10" 1U/mL, Ad-hIFN-y W W B H
1.6X10" 1U/mlL,
2.4 BRIFEE HUMSCs B & 3i& MOI

54 (F 4 R4 MOI 2y 100/mL B, 5 F

Al L33k GFP ) HUMSCs 4 o 2 /5 49. 82% , 1M
i W 1 7 N7 X vl R S Nl O - =
50.50% ; B MOT g3, &35 GFP iy HUMSCs
4 A B H B2 34 A0, 24 MO1 2y 200/mL B, K2y
A 90. 23 % ) HUMSCs 41 Jitd ¢ 3k 2 (6.5 6 8 1 - [
I BE 1 & £ 5 O i B A #1) 89. 12005 24 MOT 2k
300/mL i, RZA7 91. 64 % B HUMSCs 4 il 3¢ ik
SR GER A [ IR B 40 1 4 € 98 Ol 5 B 3K )
92. 77 % , M H B¢ G MR B 5 MOI & 200/mL A
L, JC W 4R B (P=>0. 05) fH J2& 78 I 45 14 F 40 e
AR A7 450 L WO 2 St s T R ATR T MOT=
200/mL Y B2 BHEAT .

B3 EHARKE Ad-m/hIFN-y B HEK293 HEE % 10 d 5
S
Fig 3 The plaques phenomenon for recombinant adenovirus Ad-m/
hIFN-v infection HEK293 cell at 10 d (left: Ad-hIFN-vy;
right: Ad-mIFN-v)

0.07% I 50.50%

a b
89.12% 92.77%
G d

o Mtenaiied | _Mheosiiel

E 4 7ZEARFH MOI B Ad-GFP B3t HUMSCs GHAMESR T (A REFRTKEBEETH(B)
Fig 4 The change of cell morphologe (A) and green fluorescence intensity (B) after Ad-GFP infected HUMSCs in different MOI
a: Blank control; b: MOI=100/mL ; c: MOI=200/mL; d: MOI=300/mL
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Western blot %53 (& 5) i 7/~ . 78 Ad-hIFN-y
HH Ad-mIFN-y 2 HUMSCs By3¥53% Fis . 7]
D — 2% & BT B9 R X 3 BT S S /N T 25 X 10° 1 4%
i s M AE Ad-null 4 F1%5 F 44 HUMSCs K33 ©
T AR R S A Bon L UL R AL Ad-
RIFN-y Fl Ad-mIFN-y R % &% HUMSCs 4
Mo Jf ik IFN-y 1 .

Ad-null Ad- HIFNY Ad-mIFN-Y

Control
(M, X10%

= -

B 5 Western blot #& il IFN-y B &K i&

Fig 5 The expression of IFN-y detected with Western blot

ELISA 53 (F 6) Bx . Bt /e Ad-hIFN-y 4
W JE Ad-mIFN-y 4, /& % HUMSCs 4l 24 h J5 .
Y0 i b 3 X B AT E) TFN-y 88 (1 R8P
e B4y ) K (265.3 4+ 8.58) pg/mL il (296. 8 &
7.6) pg/mL;Z 5, BE A& W] HESE K SF T
72 hJ5 TFN-y B9 K3k 35 B T, SF 34 4k 52 43 ) hy
(879.2£6.4) pg/mL F1(879. 2+6.1) pg/mL; [
Joi - HeZR IR K AR 96 h B WS A T B L BAT 4 5 AE —
A8 (1 K SF C43 3 R (620.5 = 4.5) pg/mlL Fil
(702.048.5) pg/mLI, W4 IFN-y & H /K FEAE 24
h 96 h B 22 A GE i L(P<<0.05), 1M 7340 H
2 40 M b3 R AR AN 2 TEN-y B 3RiK.

L1000F
E Control

- 800 Ad-null .
oy 600 w Ad-hIFN-]
& !
400}
*
200} I
=0

24 h 48 h 72h 96 h

<

o (hIFN—y

p | - Control
. 800} =Ad-null
= Ad- mIFN-Y

24h 48h 72h 96 h

B 6 %S5 ARAIE Ad-h/mIFN-y £ HUMSCs 20 jf 1 & 3%
Fig 6 The expression of Ad-h/mIFN-y in HUMSCs cells at different
time

* P<C0.05, vs. Ad-mIFN-y at the same time

3 it

GVHD % 4 J2& 15 3 AL 3 19 Bt Ji 46 22 40 e
(APC) e 4 it A F — i fish & A is ik & SR IR 1 T
N, J 5 3 B 43 Ak R 50T A0 G A . B R
M Z I 5T 2R B HUMSCs HA 324 3 1f 41 6l
SR T 4 M 3G 55 09 V8 L LI 30 ) GVHD 1 &
Az HUMSCs S V5 F i i 483 B 4 25 A, &
it E L TR E TR SN oy B OF BT RY E Te e B
TH 7B L A A A X Al g [ B MSCs —
PEAS 2 it 265 A% A R 01 15 o R ATL AR A % 1 1 1 R 3
B4 FE AR 1 4 AL RE 1 BEARSY ) HUMSCs H A5 %
Fa g8 SR T BOR IS M L O 5 % YL S DR L IR L 2 4
IRIT AEE AT I R Ar iR,

IFN-y s — D E S e 9835 B 00 T 4l
B4 AV AT LS S 4 ) iR 5 CD4 Fi CD8 ™ i Ak
AP 38 37 T AT R T 0 BEL VA 20 A 300 ok o B
A BE B . L RS R 2, 3T AU4A B (indoleamine , 3-
dioxygenase, IDO) 3£ K, i 57 STATI1 F1 IRF-1 %%
A0 (GAS Fil ISRE) 1 J5 3l 4 M i 72 5% 3 0%
PI3K.JNK #% NF-«B sz g, IFN-y B F
MSCs ik . 1E 1L 1 MSCs #1 i GVHD (9% % 45 &
TEALIY MSCs & 5 %1, IFN-y fl HUMSCs W %
AHEAEF S R T I PR 150 B MR 9T GVHD 42 43t
TR

AR FE BT H T T AR B O R R A
1.0X 10" 1U/mL, H # P:f& 2, &Y HUMSCs J5
Ad-h/mIFN-y kK7 24 h H 0B F 5,96 h
B A B AT T B AR A 7 — AN K. S
L ROR A TR R IFN-y sk E my R
TN ORGEMM LR T W TE. IR 2 H ar ik
PRIR YT S e )32 1 — s B R A4 1 40 v
02 s G il & v T B T L5 TE A2 Y AR B N AR &
Az B DRI VA B0 AN B AR B & B RS B A X
fag . 2l aife g5 . QR T AdMax £
KAGMAL G AdEasyTM R4, ZRGEAZ
Tl OO0 4% A 458 B AR BT 1 7 L 2 YL BT AN 75 B 4T R
LAl EALOR B IR R B R, B3R
(2235 K = % . AdMax {6 R 40 &l i Cre/
loxP 3K 15 5 4155 # . X > B & A 7E 293 4l s
T hF O 7E 4 R P 4L R S BT A IR DR R R
TR STURL 5 4T T 2 DR A R DR 2 1 2 R
L gL 293 4i T SEEL A L 1 pDC316 J5 ks ] T
ZRGEWFER IR, @K F 37 it TR
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