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Transcription factor SP1 regulates mouse embryonic development

by targeting developmental genes

Wen Yuting ,Shen Xipeng,Li Wenst,Xiang Yunlong
(Center for Medical Epigenetics ,School of Basic Medical Sciences , Chongqing Medical University)
[Abstract] Objective: To investigate transcriptional regulatory mechanisms by which the transcription factor specificity protein 1
(SP1) regulates post—implantation embryonic development in mice. Methods : Early—stage post—implantation mouse embryos 7.5 days
after fertilization were collected. Embryonic germ layer separation techniques were employed to isolate the ectoderm (Ect) , mesoderm
(Mes) , endoderm (End) , primitive streak (PS) , and extra—embryonic ectoderm (ExE). Chromatin immunoprecipitation sequencing
(ChIP-seq) was performed to map the genome—wide binding profile of SP1. SpI-deficient embryos were prepared through CRISPR/
Cas9-mediated gene editing coupled with zygote electroporation of nucleases. Smart-seq2 was applied for embryonic mRNA profiling
and identification of differentially expressed genes (DEGs) across the embryonic layers between control and Spl-deficient embryos.
Gene Ontology enrichment analysis was conducted to cluster DEGs by function. Finally, ChIP-seq and RNA-seq datasets were com-
bined to identify potential downstream targets regulated by SP1 during embryonic layer development. Results: SP1 was expressed
across all the embryonic layers, with its binding sites predominantly enriched in promoter regions while less abundant in gene bodies
and intergenic regions. SpI knockout led to a greater number of genes with altered RNA expression in the Mes and ExE. The GO analy-
sis revealed that the downregulated genes were involved in organ development, morphogenesis, and angiogenesis. With the genome—

wide SP1 binding profile, potential key targets regulated by SP1 in embryonic layer development were identified , which included Gbx2

. and Vim. Conclusion: SP1 binds to the promoters of germ layer—
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specific developmental genes, potentially modulating their transcrip-

tional activity and thereby influencing embryonic layer specification.
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1.3 Spl 3% RNA(single guide RNA,sgRNA ) & 3£ 5] 4
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TEL B T H %3t 4 45 sgRNA : 5'-CCTAGAACTGGTGAACC
ACC-3".5'-AGCTTAATGGTGCCCAAGAC-3" .5 ~GTTTGTG
GTACCAAGACACT-3'.5'-CTGACCCCTTGGTTTGCAAT-3',,
seRNA 28 HH 4 Wi Fis 2B W RHE A BR A B 6 L. S0 IE Spl &
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31 H ( b 3% - 5'~-CCAAACCTGGGTTCTAATCCCT-3" . F
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AR O B2 WA A
1.4 Spl Sk IEpe M R L WA K

X C57BL/6N M B AT AR HEBN . M 4T 10 IU 2 5
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VIR HEGE IR 7, 46~48 h 5 ST 10 IU NS BRI PERR I ER
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ON Mt R A %8 , Ik H K BRI A sS e s o o %o 28 REA T
FMEBEF AL AL, 9T B 32 K5 81 . 38 i CRISPR-Cas9 255 %2
A% 1 QL %4 4% TR i (zygote electroporation of nucleases , ZEN)!"!
HOR T sgRNA, RER Spl (955 2 F%5 3 S AN T #4532
YRR S 3% 25 2- A J , S A 225 0.5 R A Z ik R 0 25
o TEMNIG R B 45 7.5 RASEACTME B, 5 2 IR SMIE IR
2, A 10 wL DNA #5545 il 45 1 W (H,0 39.47 L. 5XLysis
buffer 10 wL. & I K 0.53 L) 2B DNA, 7£55 CIEH
60 min 5,95 ‘CIEFE 15 min KIGE K.

AT HA R BeY )W AR R N : 2xPhanta Flash
Master Mix 5 wL H,0 3 pL . DNA A 1 wL. F3#F51470.5 pL.
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B2 7.5 dERR, SUEBLF AR SE , N T B R B G . #i2 IR
ORISR E S50 W) 55 3 RUIT IR AR 253 8 7 125, 43 4
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1.7 RNA-seq &My 2 A= 5>
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3 3t it

e Sy IR 1 0 4R L Sh WD IR iR A 1 S 4 S 4
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YRR EYIRE. R, AR KL E DT
A 2H 27 S A0 2R L SP17E LI R G R I 2 2y
A VR i R B . AR AF 3L /N B Ak ChIP-
seq LR 5 IR)Z 40 B SR ME SR T SPLE/NELER
7.5 RICRGFE A iy 45 A it 38 2 X 5L 4 A5
SRR B0 HT L &SP AE A [ IR )2 4
FREF P mibESpl WG, S 5B
HIER RS FL RN & E I, H RNA %
RSB S R B R SPAE M 8l 7 Sk R
WoE R, T RETE IR 2 A Ak B rp R G EEVE .
HE— P #L ChIP-seq Al RNA-seq B3 , K€ T 24
T 7E 32 SP1 B 42 R 45 (0 I JE R, U0 Gba2 | Tha6 il
Vim %, N fif At SP17E R IR G & & v i i s 45
DIReH AL 7 8 4 .

1E Ect H SP1 454 1 8% Cha2 35 . Gha2 1
KRG ANR )RR S AR A R G R T i
AR, LB T S O 28 0 20 A A T RS A L
ISR . BEE A Sps1 R SP1 Y S A -,
SpS1RAR AR S B0 GBX2 AY k16 M R IK™, 7E PS
o, SP B ) P45 Tha6 FE R, 2% 58 PR 7E 262 47 b A ST
R R E i b R R ODVE R A /N R R
AR T 5 B SN R AT A

SP17E ExE th &5 G ¥t 2 , H Spl k5
A2 RNA 23k N pgE R & T HEAIRE .
ExE & B 5 WG AH BAE T 09 G s 21 2L, HoohBe 5+
Wl RE S EUG MR B A2 P AR IR, SERT A
2 38 G A b SP1 3k N5 AR E KM M
S A AT — A % E T SP1FE ExE Hh )V 7E H
LN, 4N 1d3 F Ddx3x %5 . FENG#E R B L&, ID3
3 R A K T A 1K (epidermal growth factor
receptor, EGFR) {5 5 14 12 & 445 4 J 334 4 | 145 A= i
FIVAH A PR 77 £ 22T D3 B8 B IR i 52 LR 4
AR, FEURMG LT, 75 SP1 AT figid i A 45 1
B R R AN T RS A DG B L PR, 5% i R i 25 PR IR
R &Lk, X s 50 B SP1 7E — IR )2
G SR IG & B T R A SR AL TR S

SR, SP1 A 53 I 45 I 28 1] B K 24~ Wb ]
PN, M EEHXRMANERE ., CAHRER
B, SP1 1] i i 5 Wnt/B—catenin {55 5 18 i P [F] 5 4%
KB A SCFEDN  [A]BHL G T RE 37 1) K R C %
ZH AR (B (U H3K27me3) Y2 IR20 [Rt , 75 ik
— AT SP1 AnAn] 5 HAh A 5% PR sl SR a5 A% [R5
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