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38 WDRS B REE#% KX FHIEEE KT PGCs X
EEE-YSE vy E-Aln
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AN K BPL 28 S EOR 2B AN RHEOR AT TE Bt - 808 A 5457 i 22 A2 I PR 3 AR 145 S 00 =8 L VT8 #0 225009)

[# ZE] [H] MBEERRLEREL S 5(WD repeat domain 5, WDRS) HE17 Az ¥ 15 .25 43 7, 4 1 20 A%
FEIRBAR , I AG DU EL X I 4 AR 58 40 B (Primordial germ cells, PGCs) JE i{AH 56 & K 3% 19 5 1, 48 % WDRS 7E %8 PGCs
i EHEER . [k FIAH ProtParam, NCBI £ 5F 45 #3843 87 . Uniport, TMHMM Server v. 2.0 #ll SignalP 7&
Lk, 4 WDRS (1 2 3578 )7 51 O ST 45 A8 3SR B 7K P 5 B 45 # sl A 5 Bk R ik . FI A SWISS-MODEL 47 [H]
V8 FR AT L = 458 A By String Wb #E 4T BAE B (A 0N . # 8 E 41 R 4K pcDNAS3. 1-WDRS-GST, i 17 3 1]
FLI 7 % 52 3 5 40 404 pcDNA3. 1-WDR5-GST #; 4t PGCs., 3% H 52 it 35 3% 5 #t PCR(RT-qPCR) Fl Western blot £
3 WDRS F4 & {16 PGC t iy R IKE B ] RT-qPCR #5ill it % 38 WDRS X} PGCs JE i AH ¢ 3 K (DDX4 . CKIT,
BLIMP1 .LIN28B fl PRDM14) ik K F ) s2m . [458) WDRS A& 1 4@ EARSFH WD40 g5, N & 7 4
WAL WDA0 TR 75 s HE KM AR & B a0 38 (5 5 KSRk W T @ A mA k. [l g B A
HAETE AW B s WDRS w5 B 4557, HAES 825 ASH2 & 14 (ASH2 Like, ASH2L) \RB %54 % 4 5(RB Binding
Protein 5, RBBP5) ., DPY30 f1 KATS 4= K F NSL & &% W i 3 (KATS8 Regulatory NSL Complex Subunit 3,
KANSL3) , XUEGYUI AP 245 5 % 0, 35 20 34k pcDNA3. 1-WDR5-GST # & i ). RT-qPCR 45 /8 PGC E 4
AR A WDRS i3 5 %35 ; Western blot Z5 3 %, PGC Hhr] FiA T LI H . WDRS i F 3k 7] i PGCs JB Bl AH 56 3 (K]
K F AT . (450 Md i) WDRS F 4 80K 7E XY PGCs R ik ; WDRS JLH %3k )5 . PGCs JE BUAH &
FE A 3R TR K T i I L] R XS PGCs BB B .

(X481 WDRS; A ; B MG 2R IA 2k ; J5 46 4R 50 T 240 iy

[hESES] S831.2 [XEkFrER] A [xEHS] 1671-9387(2021)10-0009-06

Construction of eukaryotic fusion expression vector of chicken
(Gallus gallus) WDR5 gene and its effect on expression of
genes related to PGCs formation

ZHANG Chen,ZUO Qisheng,ZOU Yichen,ZHAO Juanjuan,ZHANG Yani, LI Bichun

(Institutes o f Agricultural Science and Technology Development ,College of Animal Science and Technology ,Joint International

Research Laboratory of Agriculture and Agri-Product Safety of Ministry of Education of China .Yangzhou , Jiangsu 225009 ,China)

Abstract: [Objective] This study analyzed the chicken WD repeat domain 5 (WDR5) by bioinformat-
ics,constructed a eukaryotic fusion expression vector of WDR5,detected primordial germ cells (PGCs) re-
lated genes,and explored the regulatory mechanism of WDR5 in PGCs formation. [ Method) The Prot-
Param, NCBI conserved domain analysis, Uniport, TMHMM Server v. 2.0 and SignalP online website were
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used to analyze the amino acid sequence, conserved domain, hydrophobicity, transmembrane domain and
signal peptide expression of WDR5. SWISS-MODEL was used for homology modeling to predict its tertiary
structure, and String website was used to predict interacting proteins. The recombinant vector pcDNA3. 1-
WDR5-GST was identified by double enzyme digestion and sequencing, and the expression of WDRS5 in
PGC was verified by RT-qPCR and Western blot. The RT-qPCR was used to detect expression of PGCs re-
lated genes (DDX4,C-KIT ,BLIMP1,LIN28B and PRDM14) after overexpression of WDR5. [Result])
The WDRS5 protein contained a highly conserved structural domain-WD40 domain with 7 typical WD40 re-
peats. WDR5 was highly hydrophilic without transmembrane domain and signal peptide expression,and it
can be used for constructing recombinant eukaryotic expression vector. Homology modeling and prediction
of interacting proteins showed that WDR5 was highly conserved, and the interacting proteins included
ASH2 Like (ASH2L),RB Binding Protein 5 (RBBP5),DPY30 and KAT8 Regulatory NSL Complex Sub-
unit 3 (KANSL3). Double enzyme digestion and sequencing showed that the recombinant vector pcdna3. 1-
wdrb-gst was successfully constructed. The results of RT-qPCR showed that the recombinant vector in
PGC could overexpress WDR5. The results of Western blot showed that the recombinant protein could be
expressed in PGC. The expression of PGCs related genes increased with overexpression of WDR5. [Conclu-

sion] WDR5 recombinant vector could express in chicken PGCs. PGCs formation related genes increased af-

ter overexpression of WDR5 ,indicating that WDR5 could regulate PGCs formation.

Key words: WDR5 ; chicken;eukaryotic fusion expression vector;primordial germ cell

20 B B AR A W s AR I AL E R
BB G T I R T S 5 IF 2 ARl R A
FEA oAb A B g A S L Xu N R, 41
H3K4me2 A i [ 3 08 5 19 % 38, DL 4k 357 %
FRET A MK s Lee 555 & 3, H3K4me3 fE % fit
WL PR A D5 20 B i JE B H3K4me3 i (i3 & 78
o AR S 5 TR 8l DX e A I S TN T 40 R o o
WLAH L 43465 . H AT, % H3K4 I LAk 78 40 il 24k rh
IV FHAIF SR 3 2 o AR JUR Ji 1 &4t L i) A= B 240 L 4 A ik
b2 A AR R PR AL RIS AR 2 0L, 2
EERMEGY b, AU R 2/ AF 5T & . H3K4me2
BEAE HEXY J 1A A= %8 40 g (Primordial germ cells, PGCs)
HYTE B - 0 & R K 4 &R ® &2 38 5 (WD repeat do-
main 5, WDR5) A 2 4% H3K4me2 7K F, {H & & F
WDRS 7£ PGCs JE i iy BAR TR 4 I AN 2E .

WDRS & 2H 2 (1 Y & 1k 48 1 il 1) OC 8 2 1 =2
— S5 E A AR = AR R 8 it AR
SR RSP AL et/ BUN AN O S e 31 BN BU S
ik WDRS J5 . Al 3% Wt {5538 B% . 42 38 50 40 i
(406 sWDRS 4 68 4k 5 WG T 40 i i 1 358 5
A g 2, FE R B T 40 M R g Oy, TR
WDRS m] £ ] JN#E H3K4me3 # K. 5l H L H
BRBET s E R AR L b ,WDRS 0] 5] 2 H3K4me2/3
KRG A A T B 28 . H
HIXF WDRS (58 2L PR A Y S E S

F AR WDRS #5841 i 77 T8 7 B 58 43l L F
XY PGCs J& W i) 18 5 WLEE % AR5 48 . ik, AR B
FEXF WDRS 47 4= W5 B2 A, i i i 20 A% 3R
K# & pcDNAS3. 1-WDR5-GST, 3 # ] H: % PGCs
T RURA G 3L TR 3R 38 O 52 L LA TR )5 2k #8 55 WDRS
FEXS PGCs JE B (4 38 42 AL ] 32 (AR 4

1R T

L1 # #

B G Y 520K AR i R RO R B R
ISR B & i it . PGCs F1 pcDNA3. 1(+) #;
N KB R 5 HE R B F Al 5
L ELERGHERS LR ERA. @
DMEM., 75 il B2 41 . 6 2 103 1B B L X9 1 3 . i A
Gibeo A ) (3£ [E) 5 L-2% 2 Bk e  3- 5 & 1 L Rl P8 1l
A E K 7 (bFGEF) AR b 75 & R L AT 40
L (hSCE) , g [ Sigma (& [#) ; 7 4 B 2 Al 4k
M FEH W 3 A REERBCABRA /N
F1 L% 70 ) 7 (mLIF) . 1 B Millipore (7 [#) ;
FuGENE® HD,l§ § Promega /A ] (£ E) ; TRNzol
Universal £ RNA $2 Bl | 5 i 5% 600 & i
R &L H R AR A AR B (b 5O A IR | BCA
R &S B E BUVE 43 B (Radio Immunoprecipi-
tation Assay, RIPA) 2 i . i ECL fb 2 & ik
ME WARS REYWHARARAE CEHE) . GST
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ik R AF X WDRS 3[R A% 2Rk 3R A & K PGCs T 1R 56 3 (R 328 38 1Y 52 i 11

PR H Abcam 24w (32 ED s LI FEHi R 1eG Fiik,
W A AR At AR YR A R A A

1.2/ &

1.2.1 WDR5 & A& 57 o4  FI ] NCBI 74
3 354 WDR5 (NM_001006198. 1) /) 4% 2 )3 51
F B S A ProtParam 7 £k 50 A W i 9E 47 &= L 182 7 51
34T A B NCBI R 57 45 74 35 3 # 78 28 1 3t X6
WDRS (% 45/ 347 70 07 .

1.2.2 WDRS B &g KA®iLWFH»H  FH
Uniport M3 . TMHMM Server v. 2.0 7E 2% W ul Fl
SignalP 7628 [ 3 . 73 5% WDRS (8 35 i K o & 5
P25 ¥ BRI 5 IR 3R 3K AT 73 #T

1.2.3 WDRS B M= LM EE G TN
HI SWISS-MODEL % WDR5 [ 4 3 1% )7 51 33 17 [7]
VR AR, X AR AT 45 A0 n] R 5 — Bk R
SEMEEFT A M. IR String 78 £k N 3 % WDR5 ()
AR AT IO BT RS I EAR R M .

1.2.4 F48 A4 &k &4 pcDNA3. 1-WDR5-GST
ey R NCBI W3k WDRS (%) CDS X ¥
G, AE B U 4% A5 - RN 1k 5 5 1% I IE 43 S O
kozak 45 ¥ (GCCACC) #1 GST & M 0 4 t5 ¥ 51, 5'
s A 33 4 AN Kpn T F1 EcoR T BV 85 . &

WOZFEH G M Kpn 1 F1 EcoR T XY 3 h, 1]
W™= B = W 5 28 R AR XU D) Y 2K peD-
NA 3. 1(+) i #, ¥ 8 & 4 B £ K K peD-
NA3. 1-WDR5-GST, ¥ 8 7= ¥ %5 4k A DH5¢ &
Z AN WA T2 NP R PR R 3R L CH
WL PR TR G R M A B R AK AR AT Kpn 1/
EcoR | XUEGYIMEE . %5 N5 B 75 ) 7 Wk 1
R SR YRR BR S AT

1.2.5 WDR5S #4% & £ PGCs ¥ ¢ & ik
(DmMRNAKE KM . K pcDNA3. 1-WDR5-GST
i 20 BLA% 2% 3k Bk (@) Al Fugene # 343K 7] (L) %
1: 3 Mk R Y PGCs 4l i, [A] I 152 B 28 (4 O
AEFR L) A BRZH (5 Yt pcDNAS. 1(+H) 28 g R 41D .
AR A8 h R AN . Trizol 2% W 17 24
P RNA 4% 18 5% S 00 & BB o RNA fe %
sk cDNA % M. FlH Primer 5. 0 3, £ XF
WDRS5 J:H CDS X159 . 38 o1 g 5t R YR
HARAF G 5IWERBWEL, U pactin AN
S L RS20 9 6 i PCR(RT-qPCR) X 7 &
Kiill WDRS [ mRNA iy 335 i85 H 2 3 K. R
FH 272 BT AN Rk A,

®1 IMREEE PCRIIYFT

Table 1 Real-time fluorescent quantitative PCR primer sequences

FH LI =30 TR G —>3"

Gene Forward primer sequence Reverse primer sequence
Pactin CAGCCATCTTTCTTGGGTAT CTGTGATCTCCTTCTGCATCC
WDR5 CCTCCTCAACCAATCAG TTCTCAAACTTGCCATC
DDX4 TTCTTGTGGCAACTTCGG AACTTCCTGCTGGGCTTC
CKIT GCATCCAGCAATGGTGAC AAGTTGCGTTGGGTCTAT
BLIMP1 AAGAATCTGGTGAAAGGGAG GCAGTTTGATGCGTATTTG
LIN28B CGGTTGATGTCTTTGTGC CCTTTGGGTCGTCTTTCA
PRDM14 GCAGAGCCGCAGGTTCCA ACCCCGAGGTGCCAAACG

(DFHEHKFEWFM ., K FH Western blot 4
I WDRS ® 20 H By RGO, BER R E W
PGCs 4 s, ] RIPA LM W #E 47 88 11 240 . vk 1 B¢
F 40 min J5.4 C .12 000 g B> 15 min, I 7
. H BCA 50 & 0 b3 W8 vk B S B 20
pg HEEIRE AL R RIPA 2@ B 2 20 pL.m
A 4 pL 6 X SDS-PAGE & 122 i J5 . 100 °C 28 1
30 min, ¥ 4% 0 &AM 12% 19 SDS-PAGE #4743
BLCE TR EARB AR RE., T AR
BN LM A ME A EAHAREE 2 h.a CF
4 BEFIRR 2 — BT (GST Hi480) 5 1 7%, TBST 5
3R AR —H R 1gG) I F 2 h, TBST
PE¥ 3 W H ECL fb KOGl R G AT W 5
1.2.6 WDR5 % & it & ik 5F PGCs # s 48 % % B

% DL Bactin HINS I, R H RT-qPCR i
K &M WDRS %t PGCs JE BUAH e 5 K (DDX4 . C-
KIT.BLIMP1.,LIN28B 1 PRDM14) 3 ik It
M, I EE 3 W R 27 kM AH X Rk,
FIF Primer 5. 0 #0441 %F ik 45 3L K CDS X% it
19, et R E YR R A E A . 51
FEEWEIL.

12,7 ##®oH  FIH SPSS S8 it #1444 51 5
JE I A PRECHE o B0 TR 3R T 2 43 BT A 0 40 ) 25 ok
FHLSD kT 2 H Hhig .

2 ZER 55

2.1 WDR> SEBFI M
I G R BoR  WDRS %R 7 5 7l 4R 459 334 4>
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549 &

SR A F B R 36 565. 41 u, PR S H 4 (PD
8. 54, ¢ W 30 h, AN FRE 5 %k 30. 81,
WDRS & 1 MASFE5 3 WD40, i &5 8 &
7TA-WD40 ¥ 5. A5 R U], WDRS & il
FasE H L RSP AT B0 WD40,
2.2 WDRS EHREBAMERSH

25 B8, WDRS ZEKMEE AR TIRE M
WDRS A& ¥ B4 3k, M55 IRk, 451 %
W], WDRS Ng T BEE M TR MR E .
2.3 WDRS =R LEHMMEEEA RN

F SWISS-MODEL % % WDRS5 17 [ J&
B, 2 3R UT BE 2 /Y 2 H BT 34y WDRS, 538 1y
WDR5 —E( & Ky 96. 71% . KT 30 %, ihd B K I8 w]

/—\KANSL3

FH 5 3R A5 A 5 &5 1) ( Global Model Quality Es-
timation, GMQE) {H }y 0. 93, 15 W] B 41 FT 12 %5 U5
VERCEE QMEAN4 2 —0. 68, #23% 0, 4 W] ¢ I 25 1
SRR E A VCEC R . DL SR UL S WDRS &
F R ST PR

FIHT String 15 22 W 3 xF WDRS 1) B.AF 8 11 i
TR, g5 R FRWIAG E )5 WDRS 454 198
M4 5 DPY30, 2§ ASH2 # [ ( ASH2 Like,
ASH2L).RB %54 4 1 5 (RB Binding Protein 5,
RBBP5) Ml MLL2 %4 & [ B 3£ L fif compass 4]
gre EERUE— U], WDRS (A sr MR R
F compass 2043 B 51 (& 1),

ASH2L

B 1 % WDR5 HAEE [T

MCRS1
\
Fig. 1
2.4 BHHEBRIEHE pcDNA3. 1-WDR5-GST

X #4819 peDNA3. 1-WDR5-GST # 47 Kpn 1/
EcoR T XWUEEYI, 3815 17 1 677 bp ) H 8y i Be f1 4y
5400 bp IR B (K 2) . 5 45 3 8 7R . WDRS
C A A pcDNA3. 1() 2k, Rk =B RIS .
Kpn 1/EcoR T B A Fr 45 R i B, 5 4 A4 %
K# & pcDNA3. 1-WDR5-GST #4 # % 5. 7] Fi F
2.5 WDRS5 EAZERE PGCs fHf iRk

RT-qPCR 455 (& 3-A) s Yt pcDNA3. 1-
WDRS5-GST #4& J5 , WDR5 %& [H iy 36 35 7K F- #
ST XTI (P<<0.01), Western blot 45 5 (J&] 3-
B R . EHE A FRELN 62 ku(GST tr& &
M4y 26 ku, WDR5 2 36 ku), DL 45 B8, 4
HAZ R B HARRER & WDRS T4 EH .

Interaction protein analysis of chicken WDR5

5400 bp

1677 bp

M. DL10000 DNA Marker;1. Kpn 1 /EcoR 1 X E§YI =4 ;
2. pcDNA3. 1-WDR5-GST
M. DL10000 DNA Marker; 1. Restriction enzyme fragments by
Kpn 1 /EcoR 1 ;2. pcDNA3. 1-WDR5-GST
K2 EE KK peDNAS. 1-WDR5-GST
) XL g U] % 5
Fig. 2 Double enzyme digestion identification of recombinant

plasmid pcDNA3. I-WDR5-GST
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WDR5 mRNAH] % % &
Relative expression

W
(=}
T

3o}
(=}
T

10k
oL—== —
THHA % HE4  pcDNA3.1-
Blank 0eNC  WDRS5-GST

AL FE R ACPAI 5 B 8 E KT

B
-
N
LA
@3@‘& P QiQQf}

GSTIR&&EH 62 ku
st b - S
WSEH ; ' 43 ku
B -actin -‘_ i

% xRN 50 IR 22 S o 3 (P<C0.01) , |4l 4 W)

A. The detection of gene expression; B. The detection of protein expression. * % . This means that the difference between

the two groups is very significant (P<C0. 01) ,the same for Fig. 4

&l 3 WDR5 HAHEHTE PGCs i K ik

Fig. 3
2.6 WDR5 T RIEX PGCs 2 5L 8 3 E F B9 821
WA % 9 I 1) PGCs 20 il i 4T RT-qPCR Al
5 (B O oK, it F 3k WDRS J5, PGCs Frid 5&
DDX4.C-KIT .BLIMP1.LIN28B fl PRDM14 %
IRTKE M 3 v (P<<0. 01, Ui ] WDRS i 5%
KX PGCs & i AH 5C 3 X i 3 38 A7 22 i )R 45 4
M.

O % A % Blank; B % B 40 ocNC;

150 7 [0 pcDNA31-WDR5-GST
¥k
L
100 |
EEd
= ==
H—e e
B2 50
¥ 8 1x
e L M
L)
e o1y
5
£ 10} x
[
5_
= =M
DDX4  C-KIT BLIMP1 LIN28B PRDM14

[ Gene

Kl 4 WDR5 it %k 4 T PGCs Ml X5 P 2 ik K ¥ 1922 1k
Fig. 4 Expression of PGCs related genes after

overexpression of WDR5

3 i
WDRS B2 HEAFREZ WAz —. BA
MR WD40 K0 W3, WDA0 450 538 5 L) 12 g
WA A 7 XL, FF MR WD40 B2 E 45
WA TEAZRKLSE S AR EYE
B0 K3, 3 WDRS 8 H B A LA WD40 45
K38 S5 IR B A 7 > WD40 A JF A . U B 7E XS
I+ WDRS H A YR sr . BLA W58 IA R, WDA40

®

Expression of WDR5 recombinant protein in PGCs
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Jo Bh 7 2 RN SR AN S WDA0 Y
WDRS ] 75 Ry 41 8 11 W L AL Bl 52 6 1R i 49 2 T
WA e A5 Y H3K4me2 2 538 PGCs JE B 1 45
ARSI, WDRS 3N it F ik &4 5 PGCs M
KM F LK T, AR X AL
DDX4 23k /> PGCs %" ; BLIMP1, PRDM]14
JE Y SE A B AN M A B A S R 3L Y CKIT AN
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Robert %7 %, WDRS 78 4 15 75 1 e b 46 e 2F 78
i 22 gy A EAE . i A, WDRS FE
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5 i — 5T

ARBFFE K B WDRS A A 5 JIE 25 44 4a L 25 /K 1
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B, WDR5 i % 5 ASH2L.DPY30 #1 RBBP5 41 i
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b B AR ARBIESE & B, X% WDRS (1) H4E
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RBBPS5 #l DPY30, & & 4 85 300 i 420 8 11 7] g
i MLL 5 MLL2 2 4. Dias %5 & 8, J 08
i WDR5 5 NSL ¥ 2 /4~ W % KANSL1 f1
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