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[ Abstract JObjective ; To construct the recombinant adenovirus(Rad) with expressing inhibitor 1 of differentiation(Id1),and to estab-
lish its animal model. Methods . AdEasy-1d1,the recombinant adenovirus plasmid which had been constructed previously,was pack—
aged in HEK293 cells to obtain recombinant adenovirus Id1(RAd-Id1). Then the titer of virus was determined by green fluorescent
protein (GFP) labeling method. The over—expression efficiency of 1d1 was measured by qRT-PCR and Western blot in HepG2 cells
infected with RAd-1d1,and the effect of Id1 on proliferation of HepG2 cells was detected by MTS assay. Animal model of Id1

expressing in liver tissue was established through the way of tail vein injection of RAd-Id1. In order to determine the suitable load of

RAd-Id1 virus for infecting the mice,viral load gradient exper—
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(2017-04-27) were determined by Western blot. The level of Id1 antibody and

iment was divided into PBS control group,RAd-GFP control
group and RAd-Id1 experimental group(n=>5/group). Time gra—
dient experiment examined once every 5 days as a group,a
total of 7 group (n=5/group),to explore the appropriate time.
The expression of Id1 as well as the changes of alpha fetal pro—

tein(AFP) and carcinoembryonic antigen(CEA) in liver tissues



BERERKZEFIR 2018 £5 43 55 1 81 ( Journal of Chongqing Medical University 2018.Vol.43 No.1 ) — 7 —

the concentrations of AFP and CEA in serum were detected by ELISA. Results : Recombinant adenovirus plasmid containing Id1 gene
was successfully established,then the corresponding adenovirus were acquired and the measured titer was 1.5 x 10" GFU/mL. Western
blot and qRT-PCR analysis showed that Id] mRNA and protein levels significantly increased in HepG2 infected with RAd-Id1 for 48 h
and 72 h respectively(P<0.01). MTS assay reported that the values in RAd-Id1 group were higher than those in NC group and RAd-
GFP group after 96 h(2.00 £ 0.06 vs. 1.18 £ 0.05,2.00 + 0.06 vs. 1.10 £ 0.07; F=51.350, P=0.000) ; Western blot results showed ; when
compared with PBS group and RAd-GFP group,the RAd-Id1 group’s levels of Id1 as well as AFP and CEA in liver was higher.
ELISA results showed :the concentrations of AFP and CEA in serum were positively correlated with the load of RAd-Id1 (r, y»=0.903,
Pw=0.014;r, ;:4=0.964 , P;;,=0.002). There was no significant difference among these concentrations of Id1 antibody in serum of
mice infected with different load of RAd-Id1 (P>0.05). Conclusion :The RAd-Id1 is successfully constructed ,which serves as the
vector tool to study the effect of Id1 on hepatic neoplasm at the cellular level. Mouse animal model of RAd-Id1 accompanied with the
elevation of both AFP and CEA in liver also has been successfully established by tail vein injection,which suggests that the ectopic
expression of Id1 may be related to the expression of AFP and CEA,but further studies will be required to determine how the mecha—

nism works.
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73 santi-AFP #l anti-CEA $LAIE A s E AL A A
ELISA i35 & (AFP Fl CEA) I [ Elabscience 2 F] ;MTS Ky
WG B Promega 23w 5 51406 BUFTSURLIN 17 78 BUAR 25
BHEEEY AT SEM, LRl S MEr: CSTBL6T /NI
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PCR W), 44 )5 P2 0 1] pAdTrack-T04 #&4T BamH 1 il
Hind W XEEYI, F 28 T4 3% 4208 3% 42 )5 %% A\ DHI0B, [§ )
PCR FIRUGI 46 1E 1 A BRPE A B TE UEA I 3R U5k
Pme 1 TEVIZEANEAL , R AHEHT AdEasy—1 [ BJ5183 H, ¥RkA
(%% 50 pg/mL Biliz RIRE R M LB),37 CHEFRA, Hk
TR VATV o] BT (R A/ IN TRV TR R AR ISR, Pac T BBYISGIE , 1
1 %% 4.5 kb 5 3 kb /N B 1 KT 15 kb IR B
BN BEVE , A 44 AdEasy-1d1

*1 31955
Tab.1 Sequences of primers
514 515 —3")
Id1-TO4-F CGGGATCCATGAAAGTCGCCAGTGGCAGC
1d1-TO4-R CCCAAGCTTTTATCAGCGACACAAGATGCGATCG

Id1-F (for qRT-PCR ) TGTTACTCACGCCTCAAGG
1d1-R (for qRT-PCR )  AACTGAAGGTCCCTGATGTAG

1.2.2 RAd-Id1 FAI N0 25 00 0028 T B I8 e e
8~16 h Fiilt HEK293 ZHJifl , 5% YL it 6 wg Pac | BEYIE Y
AdEasy-Id1 Z& AL BRI % LipofectamineT™™ 2000 i3 BH 45 #f
TG T 37 CHI 5%CO, ARG FRAE H R 7% . diiask (i
FeFIE 95%HF (10~14 d)YREEANH % BD & ,4 °C.4 000 x g
B0 5 min A3 EI4IHGIEE , 37 B35, A 400 wl PBS, IRHETR
A1 A3 SIHER AR RN 37 SCORM TR, “UKZR TR RIR &) -
B RENEA 5 W, LR R R E O PR L A
200 WL R TR, i AE T80 I, 35wl B 5, 7
P8 3~5 5, BRI A MR R W R RS A 1
pL RAA-Td1 FEAAEHRI TR 24 h k5] 90% 4 i 5t %
B3R 48 h AR AS R AKT 30%, &, T 24 fLBUH R
1 x 10° /4L HEK293 4 fitd, 12 h J5 #:4F 450 wl 56 41535
B MM AR LR B (10°~1070) () RAd-1d1 TR 50 pl,
BERREATEL 3 AL, 24 h 5 S Bk DO 1Y R AR
FEHO A G AN M, HRAE LA 22X R T e,
SRR FE = G2 C ANMIEL x K577 FE SRR/ #E T
TR x RS0
123 RAd-1d1 T PRAREE RSN E G0 UE YL AT 8~
12 h 4t HepG2 400, 73 BIANA RAd-Td1 3T PRI TE (RAd-
GFP) Flif 1 Polybrene 177 4l B 9 22 /2 % , 48~72 h J5 Al
Tripure $2H mRNA I S % 5445 5] ¢DNA;72~96 h 524
JHEE 1, BCA 3R 8 k. L cDNA SAAR , Id1-F/R 2l
S191(#£ 1), H qRT-PCR € Id1 mRNA 7K3F-, GAPDH fE N
Z:, Western blot Lk 50 pg B IFEANZ 12%0Y SDS-Page HLTK
FIELENZ PVDF B, 4t 1d1 fE—31, CAPDH 1E N S HLIRIT
M 1d1 PR KT,
1.2.4  MTS 28I RA-1d1 J&% HepG2 AN AYIETE  $2
i 12 h K HepG2 404 T 96 FLk 1, 4343 B RAd-1d1
SEEGZH RAJ-GEFP % FEZHEFI PBS 28 A 4H, 45 4L 2 x 10 4
Jifl, 100 L BrgEdk  RRANMGRE AR RIS EE . 24 h )=,
HEYEIA 10 uL MTS, 4KLER5 57 2 h, BEFRCNRE 490 nm ALK

JGBE (absorbance, A ), TCSEE o [RIREY T 20075 48 72 F
96 h ) A fH.,
125 RAd-Id1 FEAMUHEF/NRIENIIRESE R RA 4~
6 JAISHEPE C57BL/6) /INER, AR RAd-Td1 3 # 8 4 55 0
ZHAY 5 2H (1x10°,3x10°,5%10°, 7x10°,9x10° GFU, n=5/4H)
i R KA NRAR R Rl B PBS 25 2 (3 4 A
FRPBS) Hl RAA-GFP X I84H , 10 d J& WedE /N BRI 3 AT I 2H
2 35 HU/NRL BT 7 x 10° GFU 18 RAd-1d1, 456% 4 d
BEALIZEI 5 H/NE, O HF AR 4147 ; BIr s REAS W4 I 57 BIVAF
T-80 C, $EBUNRITFNELHLUE T, Western blot SE4 4317 [
ZHEH 11 SR A5 I Ak Fa A [ s ar Il 2 WA G g b
B AFP FI CEA ZKFRZA84E, 5 ELISA S840 s v
1d1 PR K R Mg bs K E AR 1k
13 %itam

K H GraphPad Prism 5.0 #4111 74518, SPSS 19.0 4k ff:
WG HT . A R R B , R A Kolmogorov—
Smirnov K I8 & PR 5 N IES A, HFRR NIE « 5
WE2E (w = 5) , PHZEL M0 0R) EL A SR I ST BEAR ¢ 50 70 H7 3 240
PR n] LR FH SR 2207 22537, JT R Tukey #6964 W9 1
A HHOCHEAG SR T Spearman S5 ZUAHSC /T, K 467K 1f
a=0.05,

2 & B

2.1 RAMEE LR EFE pAdEasy-1d1

Id1 PCR =¥y BEpe rLIK o , FLA M K/N A 468 bp, 5
TUHAMAT (B 1A), Sobe 2 25 M BK pAdTrack-TO4 J5 , 155
FRMETETS (] 1B-1) B A 1 SIS IEES SRR 1C s,
JF 45 3 DNAssist Z0FEFT HEXT (B 1D) , & B 1d1-pAd-
Track-TO4 FORL VTR, fcZ%, B 1E TP 6 JKIHE 10 okt
Pac T BFVIRAIEGAEAE 1 45KF 15 kb (9 DNA 7 BOAI 1 4%
4.5 kb 1) DNA F Bt , £ EANRREE TR pAdEasy-1d1 44
A (E 1E-6) ,
22 MgRd RAA-Id1 89 63 R 33 B e ml 2

R REA G A bR R HEK293 4, T 24 h JR7E%
S A N MEEE KT 90% B A i fig b 4k (58 (&
2C) , FRWANRREEA B = MR TR 1.5x101 GFUML,
il R JE SR SR
2.3 HepG2 @it RAJ-1d1 /& 1d1 # &k AP

RAd-1d1 J& Y HepG2 4 il J5 ,qRT-PCR %5 3 7 .
RAd-Id1 /YL 2 HepG2 4L Id1 mRNA 1) 3R ik K 5%
RAd-GFP X% HR 41 (20.64 +0.33 vs. 1.00 +0.03) W 5. 3844 (&
2A), ZERA LT L (1=57.860, P=0.000) ; Western blot £
AT 7R . RA-1d1 Y4 2H HepG2 40P 1d1 2 H AN X
JKF-48 RAA-GFP X BEZH (1.61 £0.09 vs. 1.00 +0.05) B &k 184
Jin(¢=10.060, P=0.000; [ 2B) , & WA B # RAd-Td1 nf LA
AOHAE HepG2 AP E3&5A 1d1
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Fig.1 Construction of recombinant adenovirus vector
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efficiency

2.4 it &k 1d1 *F HepG2 @m i A 4R34 545 A

TEYE RA-1d1 \RAd-GFP 1Y) HepG2 4l Jitd Fl oK S e it
JREEAY PBS 28 A4, 4% 4 d W8S Td1 Y3 3238 0 4 g 1sd
FEIS . MTS 3230251 7R . 5 RAD-GFP X #RZ1 5% PBS
25 HZAAH LG, SEgR 20 A0 M RAd-1d1 48 h J5 EDA {E i3
FEMAEF (P<0.05) , I B 5 96 h J5 X Fi Ak KA A
FAATHSRSAEAE (P<0.01) 4N 3.3 2 i,

2.5
b -~ PBS
2.0 -= RAd-GFP
-+ RAd-IdI
: 1.5 b
g a
< 1.04
0.54
0.0 T T T T
24 48 72 96

] Ch)
a: 5 RAA-GFP X Bt 41 & PBS 25 [ 4 L% , P<0.05;
b: 5 RAd-GFP X} HEZHEL PBS 25 (140 b4, P<0.01

B 3 R Id1 X HepG2 HAEIEEAI M
Fig.3 Effects of Id1 over—expression on HepG2 cell proliferation

2.5 RAd-Id1 &% C57 DRy ey 5

it Western blot FEEAN[R] RAd-T1d1 2% 5B 87N BT
U Td1 B A MR KT 450 R  RA-Td1 20 1x
10°.3x10° GFU i, 1d1 Y EE7KF5 0x10° GFU 44 AH HL TEHA
25 5 RAd-Id1 # 4t 5x10°,7x10°,9x10° GFU 411 1d1
TR 0x10° GFU 43 i =, 2B RAd-1d1 #bbik
F)(5~9)x10° GFU B 1] LUFHFHEES/INR SR (F14A ), [l
LA 7x10° GFU RAd-Td1 7L /INBUS A [ ] i) BT 2 21
oIdL B AR KT 25 R R (1d1 AR F K- 7E RAD-1d]
B 5 d JE W T, 20 d SRR, 22 5 AT R R, R
RAd-1d1 FHFEEST /NS i B [E] 7 5~20 d(El4B)
WA AR SES A E AR Y ARP FI CEA IYIRTE 1d1 T
A LIE(E 4A B), PBS %5 FI41F1 RAA-GFP X REZH 2
8] 1d1 AFP Il CEA (%2 1 3RIA KT o W] i 22 7, HEBR S 40
S5 R IR BEAS B /N R (] 4C)

Wid ELISA J57% , WA R RAd-Td1 280/ BULiG
Td1 UM iR B, SERGHE WL 35 3, S5 R R AN [AG d 4
/N BRI 7, 1AL HOAR I B Ge it 2= 22 5 (1 5) , Bt
IR R TG B N 1Y RAd-Id1 FF3%A7 5 2 /)N BB 20 ) G i
Pk,

ELISA J7 35/ NI S AFP AT CEA AYEE 1 #3AK
T 25 R B R  RAD-Td 1 ZbFR /N ILTE Hh AFP A CEA 2R 1
W FEBARAN N BT 5, 2 5 G2 8 X (P<0.01; 3%
4); WAk, Spearman FHIEA TR /N BUMLTE TP AFP Al CEAZ
K5 RAD-1d1 FIARSCHE 855 2R B . AFP Al CEA U
355 Td1-RAd A BE 2 IEAR DG (r, 10=0.903, Pn=0.014;r, o=
0.964, P, =0.002; 1% 6)
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Tab.2 Detection of cell proliferation activity in each group

ZH 5 24h 48 h 72h 96 h
PBSZE 4 0.64 +0.09 0.80 + 0.07 0.93 +0.04 1.18 +0.05
RAA-GFPxit HE2H 0.69 + 0.05 0.80 +0.02 0.89 + 0.06 1.10 +0.07
RAd-Td 1525620 0.74 £ 0.08 1.03 £0.06™ 1.33 £ 0.06 2.00  0.06¢
FAg 0.327 7.193 13.940 51.350
PH 0.734 0.026 0.006 0.000

T :a,5 PBS &5 4 Hdst, P=0.06;b: 5 RAd-GFP X} R L #E, P=0.014;¢: 5 PBS 25 14 HL 4G, P=0.001;d: 5 RAA-GFP Xf I 4 H %%, P=0.003;
e: 5 PBS 25 14 L # , P=0.000;f: 55 RAd-GFP % BEZH H 48, P=0.000;24 h I} RAd-Id1 825640 55 PBS 25 [14HE; RAd-GFP X} HBZH 2 ] it b 45 1
ToGET 20 524 48 72 F1 96 h I PBS 45 FA2H Al RAA-GFP X} B 2H 2 [] 1) HL B3 Jo g i L

RAd-Id1 ( x 10° GFU )

- . [ 0x 10° GFU
0 1 3 5 7 9 % B3 1 x 10° GFU
N
2 Bl 3% 10°GFU
CEA ™ o o o D S #é 0 5 x 10° GFU
; s 7 x10°GFU
1 e e DO e el B8 9x 10°GFU
e e =
o . -
= 0

AP S eSS Qemess> Id1 AFP CEA

A /NEUFEH 11, AFP T CEA 25 /KSR RAA-1d 1 235 i3 in i i
( £ Western blot 255, 45 FEJEAR N B K EEARIR A )

) (d)
eE=0d
0 5 10 15 20 25 30 B85
=104
CEA , G e e e - m 154

20 d
E325d
E330d

AFP—------
Id1 ““-.'-

GAPD H e e ——————

AN 3 F AR KK

/NEUHREH Td1, AFP Fil CEA 25 IR RAd-Td 1 &% i ] iy 56 in im s n
( ZE S Western blot 2855 , 47 AR A K BEFEAR A )

cs7
PBS

PBS RAd-GFP  RAd-Id1 - RAd-GFP

< £ RAd-1d1
CEA . S X
#®
: I
AFP i i S et
o B
Id1 - ‘ z

GAPDH W s S— 1d1 AFP CEA

C. PBS,RAd-GFP Il RAd-Id1 AbFREH i) & [ 3k 1 25 5
(ZEFE Western blot 255, 47 R AR M EEFEIR A )

[ A 8 B:a, 5 0x 10° GFU RAd-Id1 £H35% 0 d 41 FeA5, P<0.05;5b: 55 0 x 10° GFU RAd-Id1 2HEE 0 d 4H He#, P<0.01;
a, 5 RAA-GFP XJBEZHEY PBS 25 [14H 4%, P<0.05;b: 5 RAA-GFP %J BEZHBE, PBS 25 [14H 4%, P<0.01

4 VR RAD-Id1 ERFEAZEBRKFRZL
Fig.4 Changes of protein levels in liver tissues of mice infected with RAd-Id1
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F 3 MiEH d1 A ERQ NS

Tab.3 Detection data of serum concentrations of anti—Id1

BT PBS 1x10° 3x10° 5% 10° 7% 10° 9% 10° FAE P{H
A5 0.40 £0.02 0.41 +£0.03 0.39 +£0.05 0.41+0.02 0.43 £0.01 0.43£0.05 2.569 0.141
AFP(ng/mL) 0.68 +0.20 3.90+0.32 4.20+0.35 520+0.25 5.53+0.10 6.07£0.40 179.800 0.000

CEA(pg/mL) 253.10+£20.00 1436.00 +200.00 1796.00+190.00 2546.00 +245.00 3612.00+215.00 3 768.00+30.00 159.200 0.000

0.6

ns

0.4

A 450 nm

0.24

0.0-
0 1 3 5 7 9

RAd-Id1 ( x 10°GFU )
ns: 5 0 x 10° GFU 41 148, P>0.05
B 5 ImiEd ld1 i E R e

Fig.5 Detection of serum titers of Id1 antibody
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