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Abstract: The aim of this study was to construct 4 Lenti-virus Interference Vectors for chicken
zyxin gene, determine their titers, and filter the effective interference target, and lay the founda-
tion for studying of anti-coccidial mechanism of chicken zyxin gene. The experiment was per-
formed by extracting RNA from chicken thymus, then synthesizing the cDNA with reverse tran-
scription, amplifying coding regions of zyxin, and cloning it into eukaryotic expression vector

Pex-6 at last. The shRNA sequences for zyxin were designed, and were inserted into Lv3 lenti-
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virus vectors. Lv3-shRNA vectors and packaging plasmids which include pGag/Pol, pRev and
Pvsv-G were cotransfected into 2937T cells to package virus. Dilute virus liquid 10 times the 6 gra-
dients, and transfect them into 293 T cells respectively to determine the titer. Transfect 4 recom-
binant lenti-virus interference vectors and eukaryotic expression vectors Pex-6 into 2937T cells,
and filter the effective interference target by RT-RCR and Western-blot. The sequence identification re-
sults showed that the 4 constructed zyxin recombinant lenti-virus interference vectors including CO1,
CO2, CO3, CO4 and a negative control plasmid were correctly constructed. By way of transfecting them
into 293T cells and concentration, the titer reached 1>X10°* TU » mL "' which showed that they were suit
for being transfected into the target cells. The filter result showed that CO3 had the most significant in-
terference effect on zyxin expression in 2937 cells. Analysis of the data suggests that the xyxin recombi-
nant lenti-virus interference vectors were constructed and filtered the effective interference target success-
fully, which laid the foundation for further research on zyxin gene function.

Key words: zyxin; RNAi; recombinant lenti-virus interference vectors; eukaryotic expression

vector; chicken
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TR DL ST 22 0y 209 3047 . IR A i A% vh i
B SR VOIS T WV T ) B o) sk 22 55 240 i v L ) 20 ¢
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1.2 HZRIEHME Pex-6-zyxin B K RIZWIE
RO Mo IR 02U RNA, S S . B XT38

zyxin FEF WIS X F R 519 (R D . E TS99 4

R 1 zyxin BEHHBR Y IE59

Table 1 Amplified primer of zyxin coding region

SN b Nhe 1 F0 Sal | BEYIAL S M AR g5 . PCR
1 I HOE 2 B FUL R IB AR Pex6 b, % b
2 2 HH L, B HCBH P A A T XL D) 4 O DU ) L
FH TR 42 Bt ) e B BRI e 5 5 1 1Y) 7 A R

5|4 primer

J¥ 5l

Sequence

FU#51% Forward primer
TUiF51 % Reverse primer

5'GATAGCTAGCGCCACCATGGCTTCTCCAGGTACCCCA3'
5'GATCGTCGACGCACGCTGTTTTAGCACGAACAGTGTGACS'

H G Bt A 2 6 Pex-6-zyxin FLA% %35 3 MR &%
e 293 4 fd rpr, JF B2 25 1 A B PE RS IR L 48h J5
1 293T 4UME A M Trizol ¥i4@ RNA S &I 217
RT-PCR #&i ,

1.3 Bzyxin BEEBRESTHBEEHNHE. EF
BB T AR5 ik

L3. 1 zyxin 857 TIRBM A E RIEHY 2ya-
in %A (GenBank accession No. NM_001004386)
MR BRF 5+ 4 B sIRNA 353 J5U B 1 b g 55 3
AA B B 4 %% sIRNA JFFIF 1 55 [ 4% XF
HEFF 5 (NC) (36 2), i il BLAST T.H ¥ 3% 5 )5 3]

R2 AEFTHEINMPENRBRARKETHF ISR EER

X0 R i AT L X DR Y 8 A ME — M. Lv3-
shRNA Az H 4 loop &5# i T TTCAAGAGA
PLBEGIE B kM5 5. IE SCHERE MR AY 5 S ds i T
GATCC, Y BamH | EgY] J5TE B 1) 2 v B 4b 5 )2 L
BERIHUAY 53R E N T AATTC, 5 EcoR [ BV R B
B F v HoRb . 4 S5 T )T 5 4 il 4w 44 ok COL,
CO2.CO3 f1 COA, [ Xt B iy 24 A shNC., il £ W
& DNA oligo, & #:2 BamH | #l EcoR T W] 2%
PEAL Lv3 80K e A IR Z A RIGFF i . BT 45 5k 1]
EcoR T #F47 Bl U) %22 I )T .

Table 2 Four interference sequences and negative control and templates synthesized on the basis of interference sequences

T3

Interference sequence

T B4R

Interference sequence name

R iR R

Forward and reverse templet

F 5'GATCCGCACGTACTATGTATGAAATGTTCAAGAGA

CATTTCATACATAGTACGTGCTTTTTTG 3’

R 5"AATTCAAAAAAGCACGTACTATGTATGAAATGTCT

CTTGAACATTTCATACATAGTACGTGCG 3'

F 5'GATCCGCCTCCCAATTTCACCTATGCTTCAAGAGAG

CATAGGTGAAATTGGGAGGCTTTTTTG 3’

R 5'AATTCAAAAAAGCCTCCCAATTTCACCTATGCTCT

CTTGAAGCATAGGTGAAATTGGGAGGCG 3'
5'GATCCGAAACTCTCCTCTGACCATGATTCA
ATGGTCAGAGGAGAGTTTCTTTTTTG 3’

R 5'AATTCAAAAAAGAAACTCTCCTCTGACCATGA

TCTCTTGAATCATGGTCAGAGGAGAGTTTCG 3’

F 5'GATCCGCTCCTTCAAACTCTACAAGATTCA
AGAGATCTTGTAGAGTTTGAAGGAGCTTTTTTG 3
R 5'AATTCAAAAAAGCTCCTTCAAACTCTACAAGA

TCTCTTGAATCTTGTAGAGTTTGAAGGAGCG 3
F 5'GATCCGTTCTCCGAACGTGTCACGTTTCAAGAG

] GCACGTACTAT
CcO1
GTATGAAATG
GCCTCCCAAT
CcO2 )
TTCACCTATGC
) GAAACTCTCC
CO3
TCTGACCATGA
GCTCCTTCAA
CO4
ACTCTACAAGA
TTCTCCGAAC
shNC
GTGTCACGT

AACGTGACACGTTCGGAGAACTTTTTTG 3’

R 5'AATTCAAAAAAGTTCTCCGAACGTGTCACGT
TCTCTTGAAACGTGACACGTTCGGAGAACG 3’
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1.3.2 1SNt E M B2 293T 4/l
16 10 em B5FRIL AP R 38 & 80 %0 ~ 90 Y0 il 4 if o 122 Fif
15 cm Br 3R ML, ik B G I Ak . 240 i 2 i e fh 15
em BEFRIL, FH & 10 % FBS ) DMEM K7 352 55 1% .
JCH I 5 mL B0 P INA 1.5 mL il iE DMEM
R HE H L A B BT 50 1 AR IR R AL 2
Bk (pGag. pRev, pVSV-G) . IR 5], Bl % — X T
9 5 mL Z.0% . mA 1.5 mL T IfLiF DMEM, Ffin
A 300 gL RNAi-mate, J82], & E 5 min 5%
PSR G, B IR CE 20~25 min, 7£ 37 C.5%
COFEFAMPIRT 4~6 h WS YW, A 20 mL
% 10% FBS iy DMEM ;5. fE37 CTF. 5%
B CO, #8537 72 h, 4 'C,4 000 1 »
min, fKHEE LK B0 LEWE A 50 mL i
PR 0,45 pm R JEER L IR . UEWRAE B L Bl
PEAT R 0.4 CL8 000 1+
Wi . —80 CUKAf1RAT
R 293T 4 M, #ic 310" « AL " 1 Uk B 422 b
96 fLA. ¥ 18 0% BRI 10 pL, JH 10% FBS 1)
DMEM 55 A5 # B 6 86 B AR 96 fLAk
BALINA 100 L 7 B 1Y 9 B W - (6] I 152 25 1 % AR
H, T 37 CF %M CO, ¥k 24 h, WHHTT
W IS TR ARG SR 72 h a0 IO T B
PG, 45 Wi BEAG O T S BRI L
1.3.3  18He 8 T P02 0 ik B3 293 T 40,
0 MR T 6 AL . R R R 200 pl,
%% 10%6FBS ff) DMEM 35 32 5 f B . 25 6
FLAR H 1 85 3% 0 LA b R B RS R R 1
mL, [A s A XF B4, F 37 C,5% CO, §3% 24
h, FEYM, ¥ 10X 10° « FL "MW BE R 6 fL
W IRSGE 37 C,5%CO,¥55% 24 h, £ 1.5 mL EP
A 250 pL Opti-MEM L i flIA 4 pg Pex-6-
zyxin KRS, BLA — 1.5 mL EP 4, Il A 250
pL Opti-MEM L, it A 10 pL. RNAi-mate, J£ 2], &
IR CE 5 min 56 2 IR A EIRE 20~25 min,
W s 6 LAk H B RS IR AL AINAC 1 000 L TG IV
) DMEM #5320 . ¥ R B MBI A 6 fLik
HORAECERFEFATEE 4~6 h, WY,
A 1500 uL & 10% FBS iy DMEM 8 3: 4. 37
CL5% CO,4kL ks 3 24~48 h, WL 45 52 I i BE 3k
T3 zyxin F K Real-time PCR &l . 8 zyxin &t
K # GAPDH 51 #) % Fl# {4 Primer 5 it 519 ¥
I F . zyxin 319 F: 5'-GGACTGCTATGCT

min~ ' B0 4

min~ ', 20 min, {5 F|

GGAACCCTG-3", R: 5-GGTATGAGTTACCG-
GTGGCCTTC-3"; GAPDH 5| ¥ F. 5-CAT-
GAGAAGTATGACAACAGCCT-3",R:5-AGTC-
CTTCCACGATACCAAAGT-3", i Fi Trizol %!
i 4 B H2 BU4H B 35 RNA, ¥ RNA Jg % 58 cD-
NA, SEHFE# PCR N AR R By RS9 4% 1L
0.08 uL,CDNA 2 pL,Tag DNA B4 0.4 pl,2
X 7€ & PCR Master Mix 10 pL, ddH,O Jil &£ 20
plo PCR W Z&FUNTF .95 C.3 min; 95 C.30 s;
62 C,40 s, 3 40 MG,

FIH] Western-blot Jy i #4710 %80 5 1 46 1
K H zyxin 5 2 v UK 6 0 18 9% B T 48 2R
Pefg 72 h R [FEFEAR zyxin FIBE

2 & B
2.1 Pex-6-zyxin ¥ K ¥ 293T #fs /5 RT-PCR
i

22 WU V) %8 58 I T L Pex-6-zy xin #4 8 1IE 7 .

AR B 26 Pex-6-zyxin FLAZ K 4R 455 Yy
2 293T 4 b, 15 57 28 (1 B PR AL 48 h J5 %
293T A Trizol 3542 RNA | #% 5% - 4T RT-
PCR Kzl , Pex-6-zyxin FL 4% 3 35 8 R % 44 293T 4
Jfl 48 h J5 LI B 21 45,5 ', K W] Pex-6-zyxin FLA% K
KRR D 5 e g 293 T 40 . RT-PCR #6025 5 3%
B zyxin JEFTE 293 T 4 b s 3h #35 (B D,
500
450 |
400 F
350
] 300 F
K5 250+
=2 200+

150 F

100 |
50

0n

1

ik

X
Relative express

48h-B 48h-NC

48h-B. 25 14 4 ffs % BR ; 48h-NC. 25 4% 44 B ¥ % B8 ; 48h-
ZYX. i RR BRI Y)G 48 h zyxin B R IK &
48h-B. Blanket cells-control; 48h-NC. Null vector-con-

trol; 48h-ZYX. zyxin expression level after expression

48h-ZYX

vector transfection (48 h)
B 1 zyxin EE7E 2937 450 Y R E K F (KL 48h-NC
HIREEAN 1)
The expression level of zyxin in 293T cells with
the definition of 48h -NC to be 1

Fig. 1

2.2 RNATHERSHENWHESERE
W zyxin 3K shRNA ¥ FH R 5 CO1.CO2.
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CO3 #1 COA

bp L 2 3 4 5

7743
6223

2838 JOE BEE DNA oligo, A BamH
L #1 EcoR 1 XU Lv3 34K )5 - B KB L 3k 5
DNA Oligo £ T4 i $ 1§ 1% 4 . )" ¥ %tk DH5o J&

YA Ptk BHPE ST REIETT EcoR T ¥R V) % 5%
@@’QJ%JJ%/F&‘EEE}%(I 2)., )75 E F B shR-
NA JF514f AE#6 (- 3,

1. Lambda DNA X} 737 Bt AR #E ;2. CO1 H41BOR HL UK A% 5 3. CO2Z F 21 BORLHEL Ik 454 5 4. CO3 2 JORE i Uk

4535, COA AL BRIk 454 36, Ecol30T DNA FHXF4» T Bt br e 5 7. CO1 Bl U)LYk 4%
Tk AR 39, CO3 BBV HLIK 457 510, COA B EEY) i Jk 45 1

;8. CO2 Hfg 4

1. Lambda DNA marker;2. COl recombinant plasmid electrophoresis strip; 3. CO2 recombinant plasmid electropho-

resis strip; 4. CO3 recombinant plasmid electrophoresis strip; 5. CO4 recombinant plasmid electrophoresis strip; 6.

Eco1301 DNA marker;7. COl single enzyme electrophoresis strip; 8. CO2 single enzyme electrophoresis strip; 9.

CO3 single enzyme electrophoresis strip; 10. CO4 single enzyme electrophoresis strip

B2 HARMBKA)REABEYLEE(B)

Fig. 2 Electrophoresis results of recombinant plasmid (A) and its single enzyme identification (B)

60

ot
TGGnTL,LCGnnnL,TL,TCCTCTGnCCnTGnTTCnnGnGnTCnT GGTLnGnGGanGTTTC TTTTTTGI:-:- TT

| i ~ Il | H|"\
e g o W\f il

3 CO3 EHPRMERENF L

Fig. 3 CO3 recombinant positive clones sequencing results

2.3 EBREHNEREERBEENE

A S B TR Lv3-zyxin-shRNA #4325 i
KRS I B e 293 40 e . 76 18 B 9% % B i B2
TLEL A FLANNE . 24 h 5 AR S0, AR KR
SRR R . IR R T DA
R E S 1X10° TU « mL7 1,
2.4 Real-time PCR 5 230 = f 1%

W A0 I 1 2y xin-RINAG 18 55 B JURE 73 5] J%
293T 4 . TEDO6 B T WL L 92O 41 i $ e 7
507 Lh 1A R W BOR R T 5000, 45 R R W 4%

,{n/'/\/\flﬂ

Vw}?'rﬂlﬂﬁ fih 1% 93 5 14 BE A SO g 293T 41 i (&

. TREUYH M B RNA #E47 Real-time PCR % ¥
zyx1n—51RNA—LO3 S AE 293T 4 i b 58 zyxin
HE A B AR A B0 T HROR N GE 45 R AT LA K
W CO3 ¥ H I THAEL R 602 (K 5),

K H Western-blot J7 i 43 M7 % Y4 1% 95 5 T 90
R 72h 5 B 5 4L A X B4 (Bractin) 4l i R
zyxin FERMFEIEILER A 6A), R FTU Y
zyxin H R RE T IEAA 72 h J7 . CO1 1 CO3 1
TR 9 7E 90 % KL (E 6B,
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a.b.c.d e 739K CO1.CO2,CO3,CO4 NC 1242 293T 41 )5 ¢ % 5 i s WL 5%
a, b, c, d, e are fluorescence microscope observation of 2937T cells mfected by CO1, CO2, CO3, CO4, NC

B4 BREEF293THERERMBEURE(180X)

Fig. 4 Fluorescence microscope observation of 293T cells infected by virus (180X)
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72h-1. Blank cells; 72h-2. 1v3-nc + empty plasmids;
72h-3. lv3-nc+ zyxin expression plasmids; 72h-4. CO1
+zyxin expression plasmids; 72h-5. CO2 + zyxin ex-
pression plasmids; 72h-6. CO3 + zyxin expression plas-
mids; 72h-7. COA + zyxin expression plasmids. The
same as below

5 zyxin-shRNA 1B 53138 zyxin B E 7 2937 405

hRIEW TR E
Fig. 5 The interference efficiency of zyxin-shRNA inter-
fereing zyxin expression in 293T cells
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B 6 zyxin-shRNA {BiREFIM A zyxin B F 7 293T 4
A1 5h 3R A B9 Western-blot 43 #f7

Fig. 6 The Western-blot analysis of interference of zyx-
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