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The Anti-virus Effect of AY358935 Gene on Vesicular Stomatitis Virus and the Mechanism Study LI Guang-ping .
KE Jian-long, LU Pan-pan, ZHU Xi ,WANG Cui s WANG Jin-yang . SHEN Xian-ying , XIONG Shao-quan®
Department of Oncology . Af filiated Hospital of Chengdu University of TCM ., Chengdu 610072, China
/\ Corresponding author, E-mail: xsquanl06@163. com

[Abstract] Objective To explore the anti-virus effect of AY358935 gene cloned by our research team on
vesicular stomatitis virus (VSV), and studytheanti-virus mechanism. Methods  HEK293 cells were stably
transfected by the AY358935 gene recombinant plasmid pcDNA3. 1-AY358935 or pcDNA3. 1 blank plasmid
respectively. Then VSV was added into the cell wells to infect the above cells at the multiplicity of infection (MOID)
of 0.001. The virus titers in the liquid supernatant of the above three groups of cells were detected on different
time,and the mortality of cells of each group was tested with trypan blue exclusion test at 24 h post VSV infection.
Total RNA was extracted from the cells that stably transfected with target gene for the whole genome-wide cDNA
microarray analysis. Results (D Virus titer: The virus titer in the liquid supernatant of pcDNA-3. 1-AY358935
transfection cells group was obviously lower than those in pcDNA-3. 1 transfection cell group and blank control cell
group at 12 h post infection. The virus titerin the liquid supernatant of three groups were (7. 162, 33) X 10> PFU/
ml, (6. 2542, 05) X 10° PFU/mL and (7. 75£ 2. 54) X 10° PFU/mL respectively at 18 h post infection. At that
time, the virus titerin the liquid supernatant of pcDNA3. 1-AY358935 group was nearly 10 times lower than those of
other two groups (P<C0. 01). @ Mortality of cells: The cell mortality of pcDNA3. 1-AY358935 group. pcDNAS3. 1
group and blank group were (35.0046.68) % ,(78.33+15.03) % and (83. 34414, 98) % respectively at 24 h post
infection. The cell mortality of pcDNA3. 1-AY358935 group was significantly decreased comparing with other two
groups (P<C0. 01). @ Result of genes chip analysis: compared with pcDNA3. 1 group, 30 cell genes were up-
regulated by more than 3 times in pcDNA3. 1-AY358935 group. Among them. the proportion of interferon-
activating gene, interferon-effect gene, cytokine and chemokine was 27 %, 17%, and 20 % , respectively. Conclusion
AY358935 gene hasan anti-VSV effect, and its anti-virus mechanism may involve the interferon-associated natural
immune response.
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HEK293 4 fifg . # A 28 B ATCC; /K ¥ 1 & ik
B (VSV) o U1 R 24675 B2 B A= W06 97 [ 8
I 3 SCHE Y R G418 B A R - L [H Gibeo
A g LI E R A R A B B
JE B AR A W R A BR 2 ) s DMEM B 5% 2 . i
¥ B L E Gibeo BRL 24 &, it 4 IfiL i (FBS) Fil ik
fiti (Tyrisin) W4 [ 26 [ Gibeo 2 ) . 4% 136 B 94 e A
o3 F7 5L R W 2F 4 R CPh) 35 3% 2k B O ) 1Y
DMEM(F5 4 %R H 34 4 K . 2% FBS) 5 £ i fie —
LR RRID) /GRS ALY B bR iE) RBTA B
actin Fi4A& . SP i 7] & . DAB: db 50 A2 A= 9 1 5 2
T, pcDNA3. 1 Jf killg B 3£ Invitrogen 4\ ),
pcDNA3. 1-AY Jihi 2 AY 25 1 £ v B ik i A 2R
R T A O
1.2 EWHZE
1.2.1 @R fhg % e S Yok
Ll pcDNA3. 1-AY K pcDNAS3. 1 #: 4t HEK293 4f
M. Pl R G418 M TR e L Y bR i 1t . K
KB Y peDNAS. 1-AY () HEK293 4iffifk Jy AY
YA, R 5 #5 Yy peDNAS. 1 () HEK293 48 s Br
pcDNA3. 1 4Hil,

R SOk oy kT i B AY i i
pcDNA3. 1 40 g &% 25 11 HEK293 41 fifs % 5 X 10°
A F bR ETFE 7 24 A7 40 B, B2 HCER A, 5 Western
blot % Al rf R B Rk AY . Hrp—Huxf i
KRBT Bractin FFCREHLIA
1.2.2 maEa@mEnE ¥ AY 40 . pcDNA3. 1 41
Ml M 75 1 HEK293 4 s FH 24 Lt 55 5%, 5 H
DMEM 05 . 8:4L 1 X10° 4>, B4 3 AR L. 54
it 80 % ~90 %0 4 KA A i B FL M VSV Y IR AT .
YL B (multiplicity of infection, MOI) (R &
A4 A A7 SRR G (0 95 1 MUK EIO 2 0,001, 2 h 5
FEEE SR 3 im DMEM #5555 1 mL., MWL J56 h

Tl BE 6 h WHR 20 L L. MR AF T —20°C,
LW H 6 K.

2 JRSCHR' SR Bl BE 43 7 (plaque assay) J5 ik
o5 F 0 B . Ay R AR DL b 3 A ML 24 FLAR .
F 9500 ~100% A KIC A . K 8w L 10 586 B
WA I ) 3 24 e b 0% 5 . B 15 min #5642
—W. WH 1 h )5, WA, HIKE PBS 25t
— WA IR B FE L 4k R B 3R 5L 500 pl kLRGSR
24~48 h, LBREiFEIEIGMA 10 g/L 455856
W 500 L, Je €8 20 min, HRIK wp vk, W5 1148
FUAhBE L L) 25 BEE H 3 LR B A 5B k96 25 T 1
1.2.3 @i Fén ik 3 AR VSV
24 h J5 . F 5 W HE R 50 4G 00 A 4 40 R BE T
R, BRI s AR AN M LT L FH R T A
i H I 5 AH R A E IR A .1 200 r/min #5003 min,
UUVE B PBS B Ak 10° mL ' [ o 40 B . %
9= T ELBIIA 0. 4% & B i Y IR 5], 3 min Py,
FH I 2406 b S OB T A3 ol T T AN e A BE A
M AR AE TR, A AL LRI VSV Y 4l
Ji A %o HE
1.2.4 4224 R4 cDNA >4 UREHRBA KDY
AY 4 5 X 10° 4, JEEF I 4L, 2 000 r/min & .0
3 minFF % .9 PBS #ei BEREE. fil 1 mL Trizol
FI) 20 BT E B AT 24 ff AL . #29% Trizol 24 fif
WARFE T A K KT 15 °C) v, 26 b 5t 1 8 A s
FN E AR S RNAL I 4T 2 3 40 cDNA
R, L pcDNAS3. 1 4/ 47 %1 1R .

1.3 SitZEHiE

THECP R DL 2 s FoR. 3 dLiA) b FH i &
J7EAYHTRT ¢ K56 . AL RE AR BL A8 FH A 37 RE AR ¢ K
5, A AF 4R LB log-rank A6 5, P<C0. 05 2 22
SAEGIFEE .

2 R

2.1 BEFEBEEELTE

Sy A B AY 4B . pcDNAS. 1 41 fig fl 25
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Fig 1 Identification of stably transfected cells

Control



542 DY I R 2 2 (B 2 D)

5 50 %

W] pcDNAS. 1-AY Bk G il ) Fa g Rk
2.2 HMLVSVIRSIER

22 4 LRk g MOT Sy 0. 001 1 VSV S5 )5
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i M4 AN 2s 1 HEK293 40 i 41 04 1 78 9 25 1% FE AR
18 h Bf. iR 3 2 4 M b %5 e 3 0% B A o
(7.1642.33) X 10° PFU/mL. (6. 254 2. 05) X 10°
PFU/mL.(7.75+2.54) X 10° PFU/mL,AY 4i Jil
A1 T R S AW ALY 25 R EE 10 £ (P<
0.0, ZJ5 3 2 B 1 B 22 5 B W 4 /)~

JREE YL 24 hJE B FOULER (18 3) KRB LAY 4
Migl .pcDNA3. 1 ZHffu 4l fii2s - HEK293 40 fg 4111
Y BE T 2 4 B R (35.00 4 6.68) %, (78.33 &

Control pcDNA3.1

VsV

Uninfection &

15.03) %A1 (83. 34+ 14.98) %, AY 41l g 4 19 41 Jifg
BUT B84 H A 9 21 [ A1 (P<<0. 01)
2.3 £EEA DNA SITER
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Fig 2 Virus titers in different time point post VSV infection

% P<C0.01, vs. control group at the same time point
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Fig 3 Observe the cells states (A, X100) and the activity of cells (B) at 24 h post VSV infection under a microscope

* P<C0.01, vs. VSV in the same group

K4 cDNA 3 Hrgi R (R BoR, 5§
pcDNA3. 1 40 it XF i b 48, pcDNA3. 1-AY 41 i A
30 AR KGR TR 3 A5 LA B, Hoh CHRMI |
PSR (59 £%)  Hok iy MTAP44(55 £%) . FiRTE 15
fELL Ry A FCER2 (37 4%) (IFTT4 (26 1) . c-
fos(23 £%) . IP-10 (22 %) . 1IL-8 (18 £%) . CCL20 (16
f5) .GIP2(15 /%) . ISG15(15 /%), T FCER #l c-
fos &b, A 527 I L PRV 2 © 0 /Y T 0 28 0005 2 1
(IFN-stimulated genes, ISGs) 27 % . T #t & & W 3
(PR a2 R, 17 20) A B0k IR+ (20 %0)

3 itig

IAER, — 2o SRR B I BV &/
FTAWH LI, TR B E PUE KRR &
F (cell adhesion molecule, CAF) ., APOBEC % Ji%,

Pile b2z fe I+ B w4 i R 5E & H 1
(macrophage inflammatory protein 1, MIP-1) .75

WAL IE R T 40 32 35 43 W A F (regulated upon

activation normal T-cell expressed and secreted
gene, RANTES) | A\ TR FEFEH A 10(CX-C
motif chemokine 10,CXCL10) 4%, 7E J3 sh AL 14 B 1#1
G 5 I 2 o T BRI B3R JE 0 S AR 9 4 3 T P 8
7 %5 7 i AR

FERTWIRF R o, FATT 0 2kt — 4> T BE w5 oK
HIB)FE I AY358935, A W) 24 05 8 43 M I S5 o 45 21
7R, AY358935 JE [H T 3% 35 1 & 11 A A & — 4>
VSV B 5 M R R N . 25 T 15 32 50
Wb B8 N K. FEARDER Pt — T
AY358935 Xf VSV 4k 5 4F . OF k47 T & 5L
20 cDNA 23 #7 .

AWFIE K& L. AY358935 3k [H #% . HEK293 £
Y VSV 5, H AN E 3 9 B T R B 40 i 5T
T2, 500 RE A b e B W BRI L 455 L8k Bz 41 4
JRL A 4 Te) R 3E AC , BUA / B 40 AE [R BE T i % AR
ORI EIE 0N NG 197 Al U I P A O e
PEIRAY358935 KN HAAHL VSV #E M EH . R
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Table The genes expressing that up-regulated by more than 3 times after stably transfected with AY

Description acgi;ginéo‘ Gene Fold change
IFN-activated genes
IFN-induced, hepatitis C virus- associated microtubularaggregate protein (44 X10%) NM_006417 MTAP44 55.27
Interferon-inducedrotein with tetratricopeptide repeats 4 NM 001549 IFIT4/RIGG 25.91
IFN-y-inducible protein 10 NM_001565 IP-10/CXCL10 21.98
Interferon alpha-inducible protein AY888621 GIP2 15. 40
Interferon alpha-inducible protein 27 NM_005532 IFI127 9.91
Interferon-induced protein with tetratricopeptide repeats 1 NM 001548 IFIT1/ISG56 5. 44
Interferon-stimulated transcription factor 3, gamma 48 X 10° NM_006084 ISGF3G/IRF9 3. 60
Interferon regulatory factor 7 U73036 IRF7 3.05
IFN effector gene
Interferon-induced protein with tetratricopeptide repeats 1 NM 001548 IFIT1/ISG56 5. 44
2'-5'-oligoadenylate synthetase 3 NM_006187 OAS3 4. 44
2'-5'-oligoadenylate synthetase 1 NM_016816 OAS1 3. 60
2'-5'-oligoadenylate synthetase-like protein NM 003733 OASL 5.66
IFN-stimulated protein, 15X 103 NM_005101 ISG15 14. 64
Chemokines and cytokines
IFN-v-inducible protein 10 NM_001565 IP-10/CXCL10 21.98
Interleukin 8 NM 000584 I1-8 18. 40
Chemokine (C-C motif) ligand 20 NM_004591 CCL20 16. 47
Chemokine (C-C motif) ligand 2 NM_002982 CCL2 4.43
Tumor necrosis factor receptor superfamily, member 9 NM_001561 TNFRSF9 6.75
Tumor necrosis factor receptor superfamily, member 12A NM 016639 TNFRSF12A 4.51
Allergic response
Fc fragment of IgE, low affinity I , receptor for (CD23) NM_002002 FCER2 36. 87
Cell growth and maintenance
Cholinergic receptor, muscarinic 1 NM_000738 CHRM1 59.17
v-fos FBJ murine osteosarcoma viral oncogene homolog NM_005252 cfos 22.92
Fibroblast growth factor 18 NM_003862 FGF18 4.50
Fibroblast growth factor 21 NM 019113 FGF21 4. 46
Dual specificity phosphatase 1 NM 004417 DUSP1 3.62
Dual specificity phosphatase 2 NM_004418 DUSP2 3. 14
CD44 molecule (Indian blood group) NM_000610 CD44 4.77
CD24 molecule NM 013230 CD24 3.26
Syndecan 4 NM_002999 SDC4 3.70
Collagen, type [I , alpha 1 NM_033150 COL2A1 3.62

HEBR AY358935 JE P xf HEK293 4i il A< & 4 K 11
110 I N g N [ [ € 2 N 5 . 7 1 e
UM A AR A — 2 FE TR I 22 ], R
AY358935 KK F A xF HEK293 40 i A4 K I W] B 5%
M)

H X AY358935 K& [K] i) 21 68 43 Bt oK L o D) 4
. A S8 4 54 cDNA 4> Hr 45 R WoOR.
AY358935 23 M40 i, R L PR ik B, T
E WS R 56 ( IFN-stimulated gene 56,
ISG56) . T# E 15 & N 15 (IFN-stimulated gene
15, ISG15) ., 55 B 17 W2 & Wi i 1 Coligoadenylate
synthetase 1, OAS1). 3% I #f R & W B 3
(oligoadenylate synthetase 3, OAS3)%¢, i M —
BT B L T an CXCL10 ., B 40 i 48 7 &

20 Fi i %L H (C-C motif ligand 20, CCL20) B £ ik
PAT o P R R AR G A I B TR 64 04, 43 1)
BT R E (27%) ., T & &% W
(17 %) A PR 7 FEa Ak B 7 (20 96D . R AR 4 28
B RMUA B ﬁﬂf}ﬁ%u’ﬂﬁ’ﬂiﬁﬁﬁo RN
AY358935 i [N Uik 2 ML il AT BE i 1 98 15 K AR
PEST B

ISGs J2Z TR KXW IS H5EM TR
AW RE R — RIS HE K, IFN-o/B 5 41 i 5 3% 1
ZARGE G BOTE TN W B (Janus kinase, JAK) &
G BOE JAK B R AL 15 5 15 5 BB s 0 I 1
(signal transducers and activators of transcription,
STATs), STATs & H WS 7 I8 KiK. I 5
He W7 2 5%, s 1SGs 1) #%
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BAR Z 1SGs 115 32509 75 B A0 Sz v i) T 24 2
BT

FEAME ST OAST L OAS3 155 i 11 B2 A B i
L(oligoadenylate synthetase L, OASL){F >~ B i)
Ui HE 1SGs . 78 AY358935 & 3k 4 i v s W] 12 |- 4
Fik AT RE BTN T AY358935 RTINS ML. OAS
BB dsSRNA S 3 i OAS @i 2'-5"#%
Mg —FRiE B SR R AL ATP, iF— 25 55 & R0 A% 18 4y
i B Rnase L, MR 28 RNA FI40 M RNA, 1)
il B A SRS R A T A5 SRR B L Bl
AY358935 [l k3. ISG15 1 ISG56 #y 2 ik 7K
A A E T 14, 64 £5 B 5. 44 £ . A SCERERGE . &
SN AE T R b B 1 R G i, ISG15
ISG56 HePH Rk @ 2 LRt . ISGL5 AJ fig 1 o
TR PO BB HAE Y 70 5 JAK . 4
Mo AR 28 1 18 B (extracellular regulated protein
kinases, ERK) | X RNA K #i (19 & 1 it ¥ B
(double-stranded RNA-dependent protein kinase,
PKR) %, R £ 2 5 RIR G R

WsE R TR Z R A Z . 0 1AL
RO AL, 23 5 A0 4% 2245026 58 1 1 40 38 B 53 A Wi
MBS 2, I T ISGs #F 58 i 3 IR A 28 &
3 AT BT TN YR ERL R B 40 & ] TFN-a,
IFN-B 2k IFN-y &b 3 J5 ., % /> i & i 300 A4~
ISGs, X2 I1SGs ¥ ke A [m] B g AN [6] 2 51 6 4% 1
B N Lo I AN RS2 L SN Sl i A I )
Mt WA S AY358935 Fikny HEK293 4
FfLrb AT 3 b R B AR e T BB AL VP S dE
B D B2 1R T A L S HE D L A S — A AR X 43
TR R 3 5, AY358935 Btk #E Bl
il T B S T YR A G E B AR R TR 2 A T
PO ILD . i 0 0k, 12k DR A T 908 2 7 T A BIF
I K B B

£ b AY358935 K [H 2 5 R Jk e 1) 5 400 B
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