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SETD87" Inhibit Hematopoietic Differentiation in
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Abstract Epigenetic regulation is a well-known way to control gene expression. It has been reported
that epigenetic regulation could participate in a variety of biological processes such as stem cell pluripotency,
cell cycle, lineage differentiation and the functions of many epigenetic factors have been elucidated. However,
there are still some epigenetic factors has not been thoroughly studied. SETDS8 (KMT5A4, lysine methyltransferase
5A)is a protein-lysine N-methyltransferase which can monomethylate Lys-20 of histone H4 and also involve in
the regulation of cell cycle, pS3-mediated DNA damage and other processes. But, whether it can directly regu-
late the pluripotency and lineage differentiation of human embryonic stem cells (hESCs) has not been reported.
In this study, we used CRISPR/Cas9 gene editing technology to knock out SETDS in hESCs. Functional studies
showed that the knockout of SETDS significantly reduced the expression levels of pluripotent genes OCT4 and
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NANOG, and inhibited the hematopoietic development process of hESCs in vitro. We also used siRNAs to knock

down STEDS during different stages of hematopoietic development, and found that the hematopoietic develop-

ment process was inhibited. This result confirmed that SETDS could regulate hematopoietic development in vi-

tro at various stages.
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#1 sgRNAFFFI
Table 1 sgRNA sequence

Ry 527
Name Sequence
sgRNA1-F-5'

sgRNA1-R-5'

sgRNA2-F-5'

sgRNA2-R-5'

CAC CGG GGA AAC CAT TAG CCG GAA
AAA CAC AGA GCCTCC CGT TTCTTG

CAC CCC ATG GCT AGA GGC AGG AAG
AAA CAG AGC ATT TGT TCG GGC TCA




T 4L SETDS I NG 40 i ) itk 1 431k

1581

&2 siRNAFF%I
Table 2 siRNA sequence

SN FPo(5'—3")

Name Sequence (5'—3")

siRNAT sense
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siRNA2 sense
siRNA2 anti sense
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UCU UCC UGG AGC ucc uucC G
GAU CAAAGA CGC CAG GAAA
UUU CCU GGC GUC UUU GAU C
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Relative RNA expression
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day0 day2 day5
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Ar BRI MR B: 8 /A 5 B, 7 Sk R BR AL (K36 ML T4 C: i ifl 73K 35U D: RT-qPCRAGIISETDSZ 1A 1 15t o
A: monolayer hematopoietic differentiation model; B: monolayer hematopoietic differentiation, arrow directs hematopoietic stem and progenitor cells; C: flow
cytometry analyses of hematopoietic differentiation; D: SETDS mRNA relative expression in hematopoietic differentiation was measured by RT-qPCR.
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Fig.1 Monolayer hematopoietic differentiation system and expression of SETDS8

I MRSETD8XE Al 1) i B 17 DL(BI2B) . I 7 45 5E
SESETDSHE R RS RAF, LIk o T 2443 2 P Ak
SETDS " 4H g #k. W 7 4 & 45 R (K 2C) &= P bk
W1 9 4li 45 F % Bk, CRISPR/Cas9H% A f b 5508
o
2.3 BFRSETDS/Z % MIhESCHI % BETE

N T PR FUSETD SR 5 J5i A& 15 % 4 5 I i 4
Mz & retE A, AN T SETDS 5 241 i

Pk H1OCT4. SOX2. NANOGI % ik . RT-qPCR%,
FAEWISETDS 5 Ja (4 g, L OCT4MNANOGH
15 5 B B D (KEI3A). IX 5 Western blot4h B — 5
(E3B). nI LLUEBASETDS R bR G 4= 5 80 2 W& fe 1t
YRR (1 OB L DR 32 B 5
2.4 EYFRSETDSHNHINESCIE1ME M 4 4 12
T R FUSETDS ) [ /2 15 23 5 v JIR J2 1Y)
TE R S P9 B2 AR 1o 7%, R FH 3R A5 0 5 BRSETDS



T 4L SETDS I NG 40 i ) itk 1 431k 1583
(A) (B)
EIGl E2G2 of\ oé\/*”
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SETDS | e ' Y | — a
Target sequence PAM
= SETDS | —40
EIG1 5-AAAC GCAACAGAATCGCAAACTTA .3 40
E2G2 5-CAGG AAGATGTCCAAGCCCCCGCA GGG-3  OAPDH | e | 35
(C) Frame shift
WT CTTACGGATTTCTACCCTGTCCGAAG
SETD§-# {13' Allele 4  CTTACGGATTTC-------- CTGTCCGAAG Yes
27 Allele +]  CTTACGGATTTCTACCCTG( TCCGAAG Yes
WT CCTCGGACTTCATGGCGCTCCGTACT
P {1“ Allele -2 CCTCGGAC----CATGGCGCTCCGTACT Yes
27 Allele -1  CCTCGGACTTCAT---GCGCTCCGTACT Yes

A: SETDSHE [ i B A4 12 % ; B: Western blotir il SETD8 5 (A %14, C: SETDSHEA I 745 5, BlFL Gk R )5 7 AL FERD R AL
A: the strategy of SETDS knockout cell line construction; B: SETDS protein expression in SETDS8” cells was measured by Western blot; C: the se-

quencing result of SETDS, both alleles generated frameshift mutation.

El2 SETDSHIFRIRM RSETDSRIFREER
Fig.2 SETDS8 knockout strategy and SETD8 knockout results

(A)

1.5+ ns
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A: RT-qPCR4%

(B) o o
&
4\& < < kDa
OCT4 | S W . — «0

NANOG | S S B 35
— — |
GAPDH 35

; #%4P<0.001, ns RE TG 75 5+ B: Western blotiHiF &5 5, HH F 2 R 40 51/Z£0CT4, SOX2. NANOG J,GAPDH.

A: OCT4, SOX2, NANOG mRNA relative expression level was measured by RT-qPCR analysis, ***P<0.001, ns represents no statistical difference; B:
OCT4, SOX2, NANOG protein relative expression level was measured by Western blot.

E3 #MSETDSELFRHER % sEME
Fig.3 Pluripotency of SETDS8 knockout cells
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A: flow cytometry analysis of APLNR expression of WT, SETD8 " and SETD8 " cell lines; B: flow cytometry analysis of CD31" and
CD34"expression of WT, SETD8*' and SETD8 " cell lines; C: flow cytometry analysis of CD31" and CD43 ‘expression of WT, SETD8*' and

SETD8 7 cell lines, *P<0.01, ***P<0.001.

[El4 FF4BYYRRE K SETDSEL R KA R ERIE M 53 1L BE TIEEER
Fig.4 Comparison of hematopoietic differentiation ability in WT and SETD8"
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A: siRNA was added in H1 cell line; B: SETDS mRNA relative expression level was measured by RT-qPCR analysis, **P<0.01; C: above the picture is
the sketch of add siRNA in hematopoiesis differentiation , the middle is flow cytometry analysis of CD31" and CD34" expression of scramble, siRNA™
and siRNA" cell lines, the bottom is the statistic of HEPs expression of scramble, siRNA™ and siRNA” cell lines; D: above the picture is the sketch of
add siRNA in hematopoiesis differentiation, the middle is flow cytometry analysis of CD31" and CD43" expression of scramble, siRNA™ and siRNA”
cell lines, the bottom is the statistic of HPCs of scramble, siRNA*" and siRNA? cell lines, *P<0.05, **P<0.01.
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Fig.5 Knockdown SETDS influences hematopoietic differentiation
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