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Abstract

Professor Sunghee Baek’s team at SNU identified PHF16 as key to intestinal
homeostasis after injury. PHF16 restores the epithelium by activating RAR/RXR
target genes via HBO1 histone acetylation and suppressing YAP/TAZ via CDC73
ubiquitination. Its role offers insights for gut repair therapies.

Intestinal stem cells (ISCs) are highly vulnerable to damage, being in a constant
state of proliferation. Reserve stem cells repair the intestinal epithelium following
damage-induced ablation of ISCs. Here, we report that the epigenetic regulator
plant homology domain (PHD) finger protein 16 (PHF16) restores homeostasis of
the intestinal epithelium after initial damage-induced repair. In Phfl6—/Y mice,
revival stem cells (revSCs) showed defects in exiting the regenerative state, and
intestinal crypt regeneration failed even though revSCs were still induced in
response to tissue damage, as observed by single-cell RNA sequencing
(scRNA-seq). Analysis of Phfl6—/Y intestinal organoids by RNA sequencing
(RNA-seq) and ATAC sequencing identified that PHF16 restores homeostasis of
the intestinal epithelium by inducing retinoic acid receptor (RAR)/retinoic X
receptor (RXR) target genes through HBOIl-mediated histone H3K14 acetylation,
while at the same time counteracting YAP/TAZ activity by ubiquitination of
CDC73. Together, our findings demonstrate the importance of timely suppression
of regenerative activity by PHF16 for the restoration of gut homeostasis after
acute tissue injury.

Journal Link

https://www.cell.com/developmental-cell/fulltext/S1534-5807(24)00492-1




=

Mo

PHFI6: & &4 329 948 29

PHF16%=0}-2 OFQAZS o] 850 HIARA ZA}
oz g

A &4 ¥ PHF169] 9%

A B A5 A 9T FokdA FEE T AEL do] yUsith dtel W=, PHF16
olete FARAAAN F £ F A FPIA FLF 9B ke Ao AT 53
AN & o2 A8l & E71M=E7F 45 As o, PHF160] 71429 B8 51 & =
Aol AY S HAsE I GFL Fha FTHIY 2.
Rua B A
A CHE A= B C SAMEA & '\?*1 s
v 71 e
4\‘\@0&%‘50
& &
aPHF16 - = ?
«PCNA — = &
aSMA -_ i}_{ 3_
afi-actin 33{_ Cr .
o€ ©w
POHA: 7R Cryp 2R I o o
ShiA . 71 Sromal} BA EreEE % %
™ Oifma DAPH E = Anxa3 DAP] - . S
I3 2> A PHFI69] UWA 278 A *JﬁWES&} Rk %}ﬁr. BC. o3 n}%s&

ATHL A E}ot@ vh-22 2 oA PHF169] ©id @3 +3& vlagith. 1 A3}, PHF16
& AoA 53 52 4 How, A Aue §E Ho VA2TE Be V1A BEelA T
ES TR X Lﬂi’it}. °]& &3l PHF160] & A AAlA Ta3 didejzte AdS
A 5 AU
PHF16°] #-53td oW o] dojup=Al Avur] HsfA, 7" AR o &4 &
2242 7h AgH ] Ax bolEE Z4AH. @dAE RNA A A4 (scRNA-seq)= &3l PHF16
Aol ®ob frd2HLyba, Anxal )9 JJrEﬁP ZA43E xstal, ol sl & Aol A=
o) FoAA ethe AME BAIYY. F, PHFI6C] §low Ao A AAe] &=L H77)

AAdd = Zlelth
PHF16¢] 28 d2): F8703 2dA e fuAd Xéﬁ?&i*iﬁﬂ g9
PHF169] 2} WAUSES H AAM3] dotrr] 98] d7H-& PHF16S] 23 @uds Z430.
PHF16> HBOloleh= 3l ~E opMddolase} Astr, olS Tal & Z71MEet ATH L9}
BAE fFAe] FAsE 2T ol FARAH 2HLS A 2] 34 FAE FA
Azl 9EE I

=%, PHF162 E3 fH17Y &&= CDC730)ghe TS fulFRslste] YAP/TAZ 7
RS AADH. o] AR= A &4 A HoE friAe) ABASE 5 4 =, PHRIGE o
T EAH R Astd &4 Zol AFHOE AYHES Feth




AT F8A: NMZLE XEH el 74t
ol 9= PHF16o] A =74 E2 B9 QAL

ol MA ©EYgS HoF3t. PHF16
o] 439} Bals A A QUYL = 9FS 5

e EA= b, oleld wAe A &4
MRS AT AZe ofR LY FaF 712E ATV 53, FHYFAY 283 YAPITAZ A
A2 oA e A BEY £ ARA A% FsHS dAte FolA oofrt At
oM ATE F &4 NRBY ok e A AY HPIE $8F 4 Ax FAY
2 AU Qo AN o3 Aue] A FLF ABHL vHEAY Ao gEn

0 a7as

o] A7+ W EBAEIJTATAD 7|2FTALAAUIIATE Y AYo 2 = on,
AL a(HZs] ng), 7|2ATATA@S, T D), POSTECHAEH ), 7HdoFA g
Y 2P T F VN9 970l FFLE Fost JPHIAT
dTdag= AAZA A3AD ACelDe] AujxQl tjdFHE ADevelopmental cel)el] 12¥ 2
Cover ¥ Featured articleZ A/NEHATHE 3).

Volume 59, Issue 23 p3089-3105.(e7), December 02, 2024

Dual function of PHF16 in reinstating homeostasis of murine
intestinal epithelium after crypt regeneration
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