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[Abstract] Objective: To elucidate the physiological functions of coenzyme Q biosynthesis protein 4 homolog (COQ4) in mammals
by using Coq4 knockout (Cog4™” ) mice. Methods: Cog4 global heterozygous mouse models were introduced, and the different
genotypes of mice were detected by genomic PCR. The phenotypes, growth, reproduction of Cog4™ mice were observed and recorded.
The morphology and structure of embryonic and placental tissues of wild type (WT) and Cog4™ mice were studied by anatomic and
histological analyses as well as immunofluorescence assay. Results: Cog4™ mice exhibited an impaired gastrulation on embryonic day
(E)7.5(E7.5)and were died on E10.5. Morphological analysis showed severely retarded embryonic development with obvious defective
placental structures in Cog4™” mice, compared with the WT mice. Inmunofluorescence analysis revealed that trophoblast cell invasion
was diminished in the placenta of Gog4” mice. Conclusion: Knockout of Cog4 gene leads to impaired placenta and gastrula formation
in mice. Coq4 is essential for embryonic development.
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Figure 1 The strategy of the targeted disruption of the mouse Coq4 gene



- 464 - Moa B R K % R

F44BFE 4
2024 F 4 H

CGTGTAAGCTGAAG-3'; Cog4-KO-R: 5'-GATGT-
GACAAGCTCCCATTCTAACT-3") M i s 1 25 o7 &
I3 611 bp 267« § I FEIF : 95 °C 5 min;
95 305,57 °C 305,72 °C 30 s, 32MJEFF; 72 °C 7 min.
123 @8k AHE 4 &

K VL7548 86 25 24 B PR A 7 1) Cog4 M 1
ANERG BA 20T B RO T HT— R R AR 6 s A TR R
—ARES, K H B RFEATRAR, IR AR BE R AN
R B A 0.5 J3 ml fE IR Jig E6.5(6 ) E7.5
(8 H).E8.5(8 H).E9.5(8 1) E10.5(6 H).E11.5
(6 FORUHBER 75, R B A7 B 4N S, 317 /5
SRR T . RS AN R 4% % T TR
o4 CRERE, Bk AL B 5 AL B A i, FFE— e 7
WYl . VIA-FIRERT pm, TIEKF R EE
BT A b, AR 37 CIEAR BT

LR W 5% K FH 75 K 2% AT 21 Chematoxylin
and eosin, HE) 48, B Jo 78 — 2K g 47 3 IR
SR 5 1 100% —50% 1) B 34T 16 FE K, TR R &
Jett 2 min, R /KX HE 30 s, #2555 X H 50%—90% [
CEHAT LK, AL G i 3 min J5 16 100% £ BE
ARG s TN Z F R BRI, K AR A7 7T LU
AR IR .

124 #%ERK

XHLTNE R AR A " RIEEF 1 61
INERIRIE CWT 34N, Cogd™ 34 4L , HEAT h i
FRANDLIR 6, PBSIE UL 4 WK, Fe i 440 2E i F8], 1L
I3 = IR B 1 h, Tpbpa (R B L4514 1:500) —
Prd4 CE®. F2REHIKE ZIE, PBSIHBE4 X,
XoF R T R RE LL oA 122000 % IR 0 5 1 h, H b3t
F 5 TE-20 CUKF R A o
13 %tz 7k

it o M 5 ge ik 35K FH Graphpad Prism 5 3
TR SHIE, Bl DASE AR HEE (6 £ O RIR, P
AR I LR R e /56, P < 0.05 N ZE 7 A 4t

-8
2 &% B

2.1 Coq4 &k R AR RA K =

IS PCR SE5 %58 /N B R I L R Y, WT iR
FEAN B 1 4590 F 58 685 bp (2615, Cogd IR I
B 125611 bp (12577, Cog4™ IR fif i L 685 bp %
611 bp PI4H (BEI2A) o« HRE 4675 HI B o 7T LA
I, 346-2. 346-4.346-6 "5 /I BRIE A () 3 R 7Ry
Coq4™ ,346-3.346-5 5 /N R MR 5 K B2 Cog4™” s

346-1 5 /NG L R AL 2 Cogd™ . N T 5
Coqd 4= /) BRARRY [1 mt BR 20026, B WT A Cogd™ 71N
A IR R AT RNA-seq. 25 R KB Cog4 TE WT /N
G4 T Fik, AL [R5 Cogd™” /N I RE A H kA
ML F Cog4 112215 (] 2B) , IXAE B Cog4 4= B rist
/N BRI R 7

A T

Nl
<
o

—685 bp

B s o wx
T 1.0
=
=
:;DO.S
0 T T
WT Coq4™

A: Mouse genotype was identifed by PCR analysis. DD: double dis-
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Figure 2 Mouse genotype identification
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Table 1  Genotypic frequency of progeny from Cog4 *"

mice intercrosses

Genotype Number Percentage (%)
Coqd™ 52 30
Coq4™" 121 70
Coq4™" 0 0
Total 173 100
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A, G: Scintigraphy of WT placenta(A: X63 ;J(;: x25).D, J: Scintigraphy of WT embryo(D: X631 J: x25).B, C, H, I: Scintigraphy of Cog4™ placenta

(x63).E, F, K, L: Scintigraphy of Cog4” embryo(x63).
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Figure 3 Morphological analysis of embroynic tissues in WT group and Coq4 ™ group at E7.5 and E8.5
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A, G: Scintigraphy of WT placenta. D, J: Scintigraphy of WT embryo. B, C, H, I: Scintigraphy of Cog4™" placenta. E, F, K, L: Scintigraphy of Cog4"
embryo.

El4 E9.5 % E10.58F WT 4B Coq4™ 4RIE B FNRBR TS F 4R
Figure 4 Morphological analysis of placenta and embryos in WT group and Cog4™ group at E9.5 and E10.5

E7.5

wWT

Coqd™

i 3 - . L \ - 3 a o
A,D,G, ], M: WT whole eml)ryo diagram at E7.5- Ell 5 by HE stalnlnﬂ(A D G:%x25;J,M: x20).B, C, E, F, H, I, K, L, N, O: Cog4™ whole em-
bryo diagram at E7.5-E11.5 by HE staining(x200).
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Figure 5 Observation of embryos in the WT group and Cog4™ group by HE staining
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wWT

A: WT whole embryo diagram at E6.5 by HE staining ( x200). B: Coq4”

500 pm
&0, I

whole embryo diagram at E6.5 by HE staining (x200). C: WT whole

embryo diagram at E7.5 by HE staining (x100). D: Cog4™” whole embryo diagram at E7.5 by HE staining ( x200). E: A scintigraphy image of WT

embryo at E7.5(x63). F: A scintigraphy image of Cog4”~ embryo at E7.5(X63). epc: ectoplacental cone; exe: extraembryonic ectoderm; pac: proamniotic

cavity; eve: embryonic visceral endoderm; m: mesoderm; ee: embryonic ectoderm; ec: ectoderm; ac: amniotic cavity; am: amnion; Al-bud: allantoic bud;

exc: exocoelomic cavity; ch: chorion.
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Figure 6 Observation of mouse embryos in the WT group and Cog4™~ group by HE staining at E6.5 and E7.5
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A: Immunofluorescence image of Tpbpa in WT and Cog4™ placenta at E8.5(x100). B: Quantitication of Tpbpa area in the selected area, " P<0.001(n=6).
7 WTHHM Cogd AR EMBRITHT

Figure 7 Immunofluorescence analysis of mouse embryos in the WT group and Cog4™ group
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