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HE: [H #4548 45 759% 35 (Duck Tambusu virus, DTMUV) E 25 4> K & H 45 #4945 1. 11 A1 11 (DI. DII 1
DII) X FY 1 g4 4E 41 ffd (Duck embryo fibroblast, DEF) H40 i & BA- S5 T2 52 . [ ¥ 1A R it & Rk
DTMUV E % A4 & K& DI, DII #1 DI HA%RIA AL, H 4 4% DEF, Ay =4 Mo Ak il A [F] 2 5 51 2 1
DEF 21 & - AN 40 f A BRI A8 4k . (45 SR YA MR T2 45 SR B : kL EE o4 24 h )5, E &5 A 42K & DI, DII,
DIII #5 5 /] DEF 5 I - 70 5l & 16.4%- 15.1%. 14.0% F1 17.2%; FiAiFE 440 36 h J5, E 4K & DI.
DII. DIII 55 /] DEF S8 T-2R 73 ) 23.4%- 18.5%- 26.7% A1 29.4%. 20 AN 4 R B R E A4k
J% DI, DII. DIII 5 Ri %% L2l 24, 36 h J5, DNA A 3 (S 1) 4 bb 45 48 B 2 = pEGFP-N1 75 £ A% e
. BRI YL 24 h J5, E & F &% DI, DIL. DI 1 S BAZH A LA 43 2R 5.43%. 22.58%. 12.75% F 12.80%; J&
FFE QLMY 36 h J5, E & & DI, DIL. DIII # S H4H fa L4 53 730 9.98% 11.44%. 10.44% 1 11.00% .
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Effects of duck Tembutsu virus E protein and its domains of I, II, III
on DEF cell cycle and apoptosis

WANG Ting' m’ WANG Wei', XU Huan', YIN Shibin', SUN Minhua’, JIANG Xinyue', XU Jing', WANG Zhaoxiong' =
(1 School of Animal Sciences, Yangtze University, Jingzhou 434025, China; 2 Institute of Animal Health,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: [Objective] To investigate the effects of the whole length of Duck Tambusu virus (DTMUV) E
protein and its domains of I, IT and III (DI, DII and DIII) on the cell cycle and apoptosis of duck embryo
fibroblast (DEF) cells. [Method] The full-length of DTMUV E protein, DI, DII and DIII eukaryotic
expression plasmids were designed and synthesized, and transfected into DEF. The changes of DEF apoptosis
and cell cycle caused by different proteins were detected by flow cytometry. [Result] The results of apoptosis
showed that after 24 h of plasmid transfection, the apoptosis rates of DEF induced by the full length, DI, DII and
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DIII were 16.4%, 15.1%, 14.0% and 17.2% respectively; after 36 h of plasmid transfection, the apoptosis rates of
DEF induced by E protein full length, DI, DII and DIII were 23.4%, 18.5%, 26.7% and 29.4%. The results of
cell cycle detection showed that the percentage of DNA synthesis phase (S-phase) cells transfected with E

protein full length, DI, DII and DIII plasmid was obviously higher than those of cells transfected with pEGFP-

N1 empty vector 24 h and 36 h later. After 24 h of plasmid transfection, the percentage of S-phase cells in E
protein, DI, DII and DIII groups were 5.43%, 22.58%, 12.75% and 12.80%, respectively; After 36 h of plasmid
transfection, the percentage of S-phase cells in E protein, DI, DII and DIII groups were 9.98%, 11.44%, 10.44%

and 11.00%, respectively. [Conclusion] The full length of DTMUV E protein and its three domains can

induce early cell apoptosis and arrest the S-phase cells, but the ability of each protein fragment to induce cell

apoptosis and change the cell cycle is different.
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Fig.1 Distribution of DTMUYV E protein and DI, DII, DIII
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Table 1 Sequence of DI, DII, DIII of DTMUYV E protein
F 4R Feascit K /bp
Gene name Sequence design Length
PEGFP-NI1-DI CTCGAGATG+50aa+GGGSGGGS+66aa+GGGSGGGS+17aa+CGGGATCC 447
PEGFP-NI1-DIT CTCGAGATG+81aa+GGGSGGGS+84aa+CGGGATCC 519
pEGFP-NI-DIIT CTCGAGATG+1032a+CGGGATCC 312

10% 1] FBS) WKFT 4010, Y £E T 15 mL EP &+,
1 500 r/min &> 5 min, H#l¥4 PBS ik difg, &
22, £ BB 6 FLBREEFLIN 200 pL M
ZUMRH 2 B0 1 min i PMSF(ZE (A B0 #1 7)), V&
5], VK 30 min. KFAMIILEER 1.5 mL &0 8,
4 °C %M FF 14 000 r/min Z5C» 10 mine /MO EL
FIEW, HER AR 15 mL B0, 80 C {RTE
1.6 Western blot #1] DTMUV E B8 X H DI.

DII 1 DIII

W A FESIN 5% SDS Bk A28 b ik & b b
FH 5 min J&, #547 SDS-PAGE % %€ & (40 . 4lifk
EHZ 100 g/L SDS-PAGE 7 & )5, KK &
5 B SRR AT 4 b, SR 75 V HUEAER 1.5 he
8 E RN B (IR FLAR R 73 O 5% 1
TBST VW) 1, £ 37 C 244 FAEH 1.5 he K EH
KERE PR, 4 C B, JR. KHH
TBST iE¥E 3 WRHBE i+, 37 C 18
P&, W E 1 h. A TBST iE¥E 3 5148 Super ECL
PLus BRI Al S i B .
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1E JFORLE: L 2H M 24, 36 h J&, FIA4 EDTA |
JRR B AL S B4R, 1 500 r/min B0 5 min, 25 B
. FTIA I PBS E A, 1500 r/min &5.0 5 min,
2 LS, 760 PBS EE 1 RN, AN R B
W5, M 250 pL Binding buffer =5 240, W HX
100 uL 42T 5 mL Wi aVEH, s pl
Annexin V-FITC, B8 & 10 min, LALAET 5 min j1
A 10 L #ifL e (PI) ¥, BRRA2 . LA
SN H NN 400 pL PBS 40D, BEGIRTE, B
B3R 473t 40 B ASCAS I

1.8 AR 4HAEARAE N 2 A ) HA

TEJRRLEE YL 24, 36 h J&, /N 0o o 41 B 15 9%
T, FHFEREE AL 4HAE, IIN 1 mL 58 4 8% 72 3L U 4E 40
g, 1 500 r/min B0 5 min, 2 5. 1 mL T
A PBS EEYM, £ EEW. A1 mL A K
70%(p) LBERRIE & A, 1. 285 1500 r/min
B0 S min, 2% EiER. T4 PBS A0,
1500 r/min &0 5 min, 23 G BO AL T BE G
W 3T 1 ANEES, E 0.5 mL YLt 22 i i
25 L MAL T BE B € (20 x) A1 10 pL RNaseA
(50 x), VRAIFEA o Gyt R MRS P 0.5 mL
AL e e i, BRARIR S BRI, 37 C
JEHEE 30 min, AT LAEAT IR 2k, 0 R I A
UFAE S h N 5E o it AR IR 23 B« FH O =X At A A
TERUR DA 488 nm ARAS I 21 (2.5 e, 7] I A
B . K Flow To 43 #r 8044 i3k 47 40 g
DNA 5 s 7547
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DI ¥ s — 2, 5 B IR BO/NERE, FHX 5
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a: pPEGFP-N1

b: pPEGFP-N1-DI c: pEGFP-N1-DII

e: pPEGFP-N1-E f: CK

d: pEGFP-N1-DIII
2 T[EIRREES: DEF [§ GFP IR

Fig.2 GFP expression in DEF transfected by different
plasmids
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M: Marker, 1: pEGFP-N1-E, 2: pEGFP-N1-DI, 3: pEGFP-N1-DII,
4: pEGFP-N1-DIII, 5: pEGFP-N1
[El3 Western blot #ll E ZA X H DI. DII. DIII 7£
DEF HFRIX
Fig. 3 Expression detection of E protein and its DI, DII,
DIII in DEF by Western blot
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Fig. 4 Effect of E protein of DTMUYV and its DI, DII, DIII eukaryotic expression products on DEF apoptosis rate after

plasmid transfection for 24 h
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Fig. 5 Effect of E protein of DTMUYV and its DI, DII, DIII eukaryotic expression products on DEF apoptosis rate after

plasmid transfection for 36 h

FHATE TR 5 52 23.4%- 18.5%- 26.7% #i1 29.4%,
Y0 & & T pEGFP-N1 3R FE Y4 15.2% 111
T3,

IS o AT A0 B T A A AR B )
JHT-75 5, AT LLA ., pEGFP-NI1-E. pEGFP-N1-DI.
pEGFP-N1-DII 1 pEGFP-N1-DIIT 5 41 Jii i 75 4% G
DEF 24 h J&, & 4140 530008 23 2 5 AW &
Wi A i 36 h 5, AHXT T %k 41, pEGFP-NI-
E. pEGFP-N1-DI. pEGFP-N1-DII fl pEGFP-N1-
DIII 20 i35 fig B 2 o5 S 40 i S R T, (H 2 &
HIFHPI TR IFAAE— R
24 [FRRREEB N HEEERR R

pEGFP-N1-E. pEGFP-N1-DI. pEGFP-N1-
DII F1 pEGFP-N1-DIII # 4 Jfi#i Jt pEGFP-N1 7%,
K9y 5 #5 4 DEF 24, 36 h J&, WS A4, R
T GH A AR I 5 J5 A 2 38 T B 11 0T 448 0 ) 5
M. kL% % 24 h J5, pEGFP-N1-E. pEGFP-NI1-
DI. pEGFP-N1-DII fil pEGFP-N1-DIII i % 41
(1) DNA & 3 (S #) 40 B8 Lu 5 43 51 5.43 %
22.58%- 12.75% Al 12.80%, #F W & 7= T pEGFP-
N1 AU 4.38%; DNA & 5 145 41 i
4348 (G2/M #) Bk T pEGFP-N1-E & T pEGFP-
N1 7 #H AR FE YL 41 14.08% 4, pEGFP-N1-DI.
pEGFP-N1-DII Al pEGFP-N1-DIII 41 #8 & T
pEGFP-N1 ML LA, 5558 17.64%-
14.35% H1 14.95%. Fiki¥% 4% 36 h J5, pEGFP-N1-
E. pEGFP-N1-DI. pEGFP-N1-DII fl pEGFP-N1-
DIII S #A4M A LL 5 AH 88 T pEGFP-N1 258 A Y2

1 9.69% A & Ft; G2/M | pEGFP-N1-E. pEGFP-
N1-DII B & 5 T pEGFP-N1 25 3 AR #E YL 41, i A
T 24 h i) pEGFP-N1-E. pEGFP-N1-DI. pEGFP-
N1-DII 1 pEGFP-N1-DIII G2/M i, #iJfa L 451 B (5
T, A FFET 1.64%. 11.42%. 7.26%
4.67%. BRI 2, & 6 MK 7.

%2 DTMUV E EZAKH DI. DII # DIN E#FRIE~H
%t DEF 40 A1 /&) 2R 72 1)
Table 2 Effect of DTMUYV E protein and its DI, DII, DIII
eukaryotic expression products on DEF cell cycle

%

Qb3 ZM L be Y Cell percentage

th Treatment G0/G1 G2/M S
24 pEGFP-N1-E 81.43 13.14 543
pEGFP-N1-DI 57.90 17.64 22.58
pEGFP-N1-DII 72.90 14.35 12.75
pEGFP-N1-DIII 72.25 14.95 12.80
pEGFP-N1 81.54 14.08 4.38
CK 63.83 15.89 20.28
36 pEGFP-NI1-E 78.52 11.50 9.98
pEGFP-N1-DI 82.33 6.22 11.44
pEGFP-N1-DII 82.47 7.09 10.44
pEGFP-N1-DIII 78.72 10.28 11.00
pEGFP-N1 82.51 7.80 9.69
CK 45.18 11.97 42.84

1) GO/G1: fmffi% b 5 2L 31 5 DNA A AT 815 G2/M:
DNA% & #5 2o 5345 S: DNAG R

1) GO/G1: Cell nondivision phase and DNA presynthetic
phase; G2/M: DNA postsynthetic phase and cell division phase;
S: DNA synthesis phase
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Fig. 6 Effect of E protein of DTMUYV and its DI, DII, DIII eukaryotic expression products on DEF cell cycle after plasmid

transfection for 24 h
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Fig. 7 Effect of E protein of DTMUYV and its DI, DII, DIII eukaryotic expression products on DEF cell cycle after plasmid

transfection for 36 h
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