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Effect of Uhrfl on intestinal development
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Abstract: As a best-characterized epigenetic modification, DNA methylation plays an important role in mammalian
development. Uhrfl is a critical epigenetic regulator that can bind to hemimethylated DNA and recruit DNA
methyltransferase 1 to maintain DNA methylation. So far, the role of Uhrfl-mediated DNA methylation in intestinal
development is still unknown. In order to investigate the impact of Uhrfl deletion in intestinal development, we have

successfully constructed the epithelial-specific Uhrfl knockout mouse model. After Uhrfl ablation, we found the mutant
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mice exhibited abnormal epithlial structure with less and shorter villi and shrinked crypts compared with wild type mice via

hematoxylin-eosin staining. Further analysis showed that Uhrfl deletion in the intestinal epithelium significantly decreased

the cell proliferation and induced cell apoptosis. In addition, Uhrfl deletion inhibited the normal epithelial differentiation

and the expression of intestinal stem cell marker genes. Preliminary mechanism study revealed that loss of Uhrfl caused

global DNA hypomethylation which induced DNA damage in crypt cells. Taken together, our data suggested that DNA

methylation mediated by Uhrfl is vital for the normal intestinal development. Our results enriched the in vivo role of

Uhrfl and laid the foundation for further epigenetic regulatory mechanism exploration.
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2B Bl UHRFL 241k D BE 0 A i ) 1
KT i1 UHRFL A58 DNA AL 7R P 19 A= 12
DIfe AR 252 ) 2 K. WF5E &8 Uhrfl
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o — K IR W 15 min— ik E R HE L0,

1.7 LEFPEIEEE PCR (quantitative real-time
PCR, qRT-PCR)% 47

/I BRI SR b B I B P 28 SO RIS I i A
1 mLTrizol, 4% RNA fili$2 10 & U6 B2 S RNA,
FIJH R 4387 &4 78 cDNA, qRT-PCR ¥ 141k
25 uL, f34%: 12.5 uL (2x) SYBR Premix ExTaq,
2 uL 51%, 1 uL cDNA, 9.5 uL RNase Free H,0, 3~
4. 95°C 5 min; 95°C 30s, 60°C 30s, 72°C
30s, Hkt 40 MER, BT 3RELE . R
AFESL 5 NS EE p-actin TS0 Ct{E, FIF] 2724
AN HT B R R AT A, SR YTy
L 1,
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&1 QRT-PCR3I#FE7
Table 1 The primer sequences of qRT-PCR

FE ¥ 51 (5—3")

Lgr5 F: CAGTGTTGTGCATTTGGGGG
R: CAAGGTCCCGCTCATCTTGA

Sox9 F: CACAAGAAAGACCACCCCGA
R: GGACCCTGAGATTGCCCAGA

Ascl2 F: CGTGAAGCTGGTGAACTTGG

R: GGATGTACTCCACGGCTGAG

Olfm4 F: TCTTGGGCAGAAGGTGGGACT
R: GGACCGTCAGGTTCAGGAGC

Uhrfl F: ACGGTGCCTACTCATTGGTC
R: GCTTCTGGTCAGAGGACTGG

p-actin F: CAGCCTTCCTTCTTGGGTAT

R: TGATCTTGATCTTCATGGTGC

1.8 @FitFA*E

FH Graphpad Prism 6 #X{FiE 17481245007, 45
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Fig. 1 The construction and identification of epithelial-specific Uhrfl knockout mouse
A: UNrfl ZER MmN B R B8 . B: PCR %5F Uhrfl JEREEREE . M: DNA marker,
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Fig. 3 HE staining of intesinal tissue from wild type and Uhrfl mutant miceA: /RN RBHLI A WL, B: R
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Fig. 4 The phenotype analysis

of wild type and Uhrfl mutant intestine

A HHSHEFERMCE K67 e, B: HHL T HREE T Caspase3-cleaved fuiE et , LI AFi kA5 M- M4, 2 Ef
RLAFT R XK BHR A, C: FRARAIEARICEE Muc2 HEytt, D: P/MANIFRICHEH ChgA ey (t, E: Tuft ZHMFRCEH
Delkl e tn,, R : 50 um F~I: BF2E R 5588/ B Caspase3-cleaved . Muc2, ChgA. Dclkl FHEANIESEH45 % . *: P<0.05;

**. P<0.01; ***. P<0.001,
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K, 455 % B0 VillinCre-Uhrfa"™ /)N B i 2H 4 Muc2
(® 4, C 1 G). ChgA (& 4, D 1 H)F1 Dclkl (& 4,
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B S T R L R AR IE R A R . PR, X
BERF ST EE I Uhrfl 285 i i 434 5 5
A CHE R F

2.5 EiE& Uhrfl BT A MEIRERE RN RIEFER

Lor5™ iz 140 B A g — A DRl 3 GE A 20 B, %
HAA Yy LA S 4e i B EEEM, Ktk
T UhrfL A e R B rp Lors ™4 A 3h 2
SR, AHE 5T — 25 A T 7KF % Lgrs™ 4 e A
KHUEEH . Lgr5. Olfm4. Ascl2 F1 Sox9 & ik 17 i ik
TR, S5 B, SXRRZ/NEAH L, Uhrfl 721
AP RS, 1 B T 240 i AE oA R R A
(R eIk AR (& 5), M Uhrfl o] BEXT % 1 20 i e
HA—E M52 .

2.6 EfE& Uhrfl 52 DNA BENLKFETE,
# 5 DNA 5

WA IR, UHRFL AR R M AL PN 7, 78
DNA AL AEfy ol 5 SCHEAET . JfiE Uhrfl 1

L5 B Uhrion

[ Villin-Cre Uhrf1™"
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| b Ekk o
0 l|l‘ 1 ||l‘ |l‘
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B 5 BTHEEXREEERNRE
Fig. 5 The expression of intestinal stem cell marker

genes
*%, P<0.01; ***. P<0.001; ****. P<0.0001.
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3 e
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Dnmtl, 7E3458 M4 H 4 RF DNA 5405 B 7E 40
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P DNA H &AL K K T P A 58 & PR
Uhrfl 32728 3% 15 76 i e i3I0 DX 3 3= 2 2 i 1 4t it
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FoMEIE ST A SE . EXT AT T 400
PIRIFSE Th & B UhrfL 6 i /0 BR300 200 B 3 4
EHREBAGRZ, e difgfE ik, ALK
WA 4P, FEBE D e TR R, RO Uhrfl 7]
G D R B B 9 i ey | R g it 3 [ ol
YA EEBR Uhrfl J5, 1 TR T 40 4 i aE A
SRR, N BUBC A W45 kP RRE, AR
FERRI UhrfL (950G T 1 T 20 3 5
504k, HSARET, S8 LR EE S,
1 B T 40 AR AR 3 R KRG, B4
WFFEIER] DNA HEAL K 1 AR £ R BOE R 41
AR, 2878 I, T 5 12 DNA #5140 52 1 257210,
Amy ZEP8E Sk 7 A R HCT116 s Uhrfl %
P, Uhrfl A9 %2 550 DNA $i405 5 B3G5
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Fig. 6 The effect of Uhrfl-mediated DNA methylation in intestinal epithelial cells
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Uhrfl Ak S350l b Rz 20 2038 A B LA /K7 1K
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HEMT SR 1 K 20 M s o o Ak 2z, T m. H
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i o 200 384 20 R L TR 1 ST A Sk 4T B R RS
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