Reviews and Monographs Es3ad=k 274

) D
. . Progress in Biochemistry and Biophysics
)4 2011, 38(4): 305~310

www.pibb.ac.cn

HERXFELEE PHD HEEA 8 SWMAEAEF

SRR 09

/%7](%]. 1 5('] )rl 1 A%)%‘d& 1

B AR D

(VARG R A2 A A B2 22 B kAR 20 T AE A A3, I 0500615 2 MO AR B B2 B B AL BT, A5 HE 050081 ;
VAL BURERINGE e B VR BT g A ) R SR &, YN 518036)

EE PHD #4811 8 (PHFS) & Fe Rl o- Bl & —MRACHI 4R (=R 22 HILLAE. PHFS JE T-E.% ImjC 45 M E
FKIk, 15 N ik &7 —4 PHD(plant homeodomain)#¢ R 45 M4k, A [¥] PHFS J& K 588 A W SR 21 B 1 2 HJR ARG 1k, AT
GlR ALY X AU FIE T (XLMR)IFAE R B0 KA. PHFS — Jy1H nl ik H3K9me2/1. H4K20mel F1 H3K27me2 {2
Fetb, F—Jr A N i PHD £E4E 45840385 H3K4me3 4545 10 R FEFE 2L /E . PHEFS nl 37 rRNA RIZ AN K&
RENE A gL E a1 JARIDIC (3. IXUHIST 7R, PHFS & — MRS R G 7, TS T X4 E [
FAL S JE R RE R B AR, RIS XLMR 50 AR TR A TRk &

KR AEA LTI, PHD FHREE M 8, X- &MU IRW, Makd

ZRSES Q55 Q42

14 M (histone, H)HF € AN H3 A1 H4 #4
FHERZHEMBEE B, mmsmi. 25N,
AR SR 5, X BB A 20 R 1 D) RE 2 FE
Pl T AR REA . ZH AR P R T R A A DL IR
Btz —, X5 T ROEER. FERAR,
X Gt A R R DR A S T 4 A i R, A R i
IR T IL 5 7% I (lysine methyltransferase, KMT) Al
2 W 34K I (lysine demethyltransferase, KDM) 14K
UOIAE I SEAE M e — NPT i . 4188
AL A KK, — B T2 R R A
GG 53 (R A PR e 1k 2 PR AL i (Lysine specific
demethylase 1, LSD), Huiji - RKIMMHA KL, —
AN AL Jumonji C(JmjC) 45 M i A 5 RS, &
A O%E LA O, HARLE 25, s H3
[ 4 AT # R (H3K4) 9 £7.(H3K9). 27 {7, (H3K27)
136 A7 (H3K36), + % 4 £l 45 H4K20 59, i
VT % 0% 5% B B PHD 445 #5 11 8 (PHD finger
protein 8, PHF®) I i 52 M 41 &5 (1 H AL RS 1T 2
HTM&RE TR
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AN 1060 /N2 HE R Ak ) IR AR 1 5T (A% X
AN gl 36 AN IEFRSRJE). PHFS d5 W 4 i 44
 KIAAL11L, i % % # % JHDMIF (jumonji C
domain-containing histone demethylase 1F) 41 ZNF422
(zinc finger protein 422). RT-PCR Fl ELISA £l
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FLRVRFAE A 7R N sy B 40 A7 P9 N7 IE 1 11 45 44 33,
R PHD (plant homeodomain) £ ¥ &5 #4 fl JmjC 4%
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R, 1M 195~351 fi7 28 BE 1R 2 [ 8 JmjC 25 #4 k,
TH IR BOERX,  BRAMEAN BT TR R R A
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LS JmjC S5 Rl 2 1 S HA i 72 28481, PHF8
RAEMEACAE It 7522 — M 2k B 1 (Fe*) M o= W13
—Rzh, HiGEMN W IR EA K
PELIALAE R, A = B — R TE ™. X
PHF8 fi ] Dy fie (1) FEAA IR T i A v 3 8 X- i
B 7718 Vi (X-linked mental retardation, XLMR)[?]
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Fig. 1 The schematic diagram of human PHF8 protein
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2 PHFS MERERTEEMEM X-EHE N
IR

AR TE X- JE B IR W (XLMR) & — FP i Ay
L) X R OARAH G & Rtk , AR
ARHh T, WEIRRINE T KBRS, &N RE
fIKFIY, XLMR &5 R G T A6, bt R I
f &% & Sk . Siderius 2RI 3 4 XLMR 557 &
R IE RS AR B IRGRIR, TR I T
W, BARKAERERE, TR 2 MEfEf
JE % (cleft lip/cleft palate, CL/P)k 4=, ¥fiXFpaml
FR oA Siderius Y X- 3% B £ & 8 J) iR ¥ (mental
retardation syndromic X-linked Siderius type, MRXSSD),
N Fx Siderius-Hamel CL/P ZE&1E. % 3 fif MRXSSD
BHEWIIT R, I PHFS JEN %8 8 4hE T FI%H 8
W AR L 12 bp BB, X330 mRNA
FUARPHEAE . #8472 15 % () MRXSSD % 1% i
Frh 5 tH PHFS A77E—> 631 gk AL (C-T),
FEC211 7R R W AR S Z# A%0. Abidi
SFWI — A7 MRXSSD 55t %5 3¢ i PHFS 1) 529
REGRIL FEAR (A-T), 3% 177 00 2 55 i 378
LR (K177X). B 5 AR AT MRXSSD 155
24 S %58 Y PHFS (1) 836 { 3L 5845 (C-T),
| R ORI R e A8 Ol 22 B IR (F279S) M. IF 5Tk &
Pi MRXSSD 3 1 BRA7E PHFS yii 548 Fil /b &2 i
FLERAN, AR ICAFAEFEA PHEFS 584 MRS, L
TN, BT PHES SARHSAS [ R 5 5% i 5147
A 2 AL RS PR ) JmjC 45 M58, T 40 JmjC 45

MR SN TEANS S, PR
W, IR ERR AR R S RMAB A AT, MR
PR NP R & S M 2R 5 A A
FHOG, Tt P PR 2 ST ) R R 5 100 s Y o 45 405 34
IJE AR XLMR LD, ixdegh BiE R4 PHFS
) 2= FEA L B 1t 5 MRXSSD RAEH B %Y &,
B — FRYVBFFOR AR A T 2 S E 4.

3 PHFS HEEREFEMKBMERERE
BTE N

WF9T % W], PHF8 Ml KIAA1718 [#] JmjC &5 #)
WAINA A 8 L R PR, KIAAL718 (1)
2% PP BE A0l 35 1tk LA o e SR A R A FHOT, T
PHFS S 2H 4 [ FSE AR S 1) 52 Wi 7 e o o R A o
WOE A EEAEH . PHFS 76 R ¥4 & A 2:
AOBEIE I, R I AL LR R, AR
b F = 1 Ak H3K9(H3K9me1/2)(LL H3K9me2
)Is 2R — FH AL, HAK20(H4K20me 1)), e Ahif
A SR R H3K27(H3K27me2)! 2, HIJEAL H3K9
T H3K27 i Bl A A e s Al iR bR 229, R PHFS
X IXPRAN IR 2 FEAG A A N AR T e s B0
BN, PHFS H] #7555 K2 7 000 A5 DA 4 5 il
U, I Ak H3K9me2 A1 H4K20mel 2 HY
FEAR (R AT B b 7 A kg I ) 170 A B 07, PHIFS
IhieE e 538 HAK20mel F1 H3K9mel 76455542
WAL BN, AHPY R IA Jsk A0S, B A I A
H3K9me2 2 H AL g7 1 1) IMID1A A1 IMJD2B
WERABYPEUE W] TIXANEE, 2R R b = 1k
IR I AE H3KO 2 AR A L E G, i
J6 A DG ke DR 2 38 e % T v T R 2 R R AL
PHD BHR& [ R T 5 & AL M A s B, #F
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Fig. 2 The model of PHF8 biological function™
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AV PRT TR 0] T P A 2 R 1 ) 1 A 5 A7 AT 53
B R X,

PHFS8 i & A7 TAZAZIX, XMW/~ AT REI Y T
tRNA #esp i #8, SE805% B PHF8 1] 55 RNA R4 1
SAWAHEAEHHRE S 1DNA ()3 ) 7 X 45 5202,
RNA 4 1 i PHF8 & & 0 B 28/ tRNA £k,
1M PHFS i ik ) | rRNA #5%. Hixfhlg: —
WL, PHF8 FKiky b )40 drf rDNA KX )5 5)
T X H3K9me2 F &3, HEFA BRI R A 40
WS 3 kb, AR I R TE H247A S8AZ (¥ PHFS(2:
AL I 2V ) AN 52 H3K9me2 k24, Atk rRNA
FIEAR MBI, X EWRAE PHFS i 1 52 i i 1k
H3K9me2 2= FIELAL MY rRNA 5 52),

PHFS i4 1] 5% W 48 i J5 31 () 2E 4T . PHFS id i
PHD 5 H3K4me3 A HAE PRS2 A3 11X, Bk
4 ¥ 3% N ¥ E2F1. HCFCI1 (host cell factor C1) Fll
SETD1A(SET domain-containing protein 1A)}: []
T 40 M I G1-S W Ik I, X el 1 Sl ik
2 E2F1 1B N E 3l 1 X H4K20mel (1) AL
FRac SIS, 4 w324 5, PHFS AR IR AL
B MR g FAf e, R4 HAK20mel % & 1Y
s PRI AT )T 240 S SR PR R 14T

4 PHFS 5#H%Z%8

WEFEK W, PHFS &7 5 RNA A 11
C U 5 M BA BAEH, IXFMER AR T & AR
G FE DA (1) A4, AERE AR Rt i K P R IR
PHFS 1@ e SR MRk 5 TMa kg
W, EBRE S, PHF8 X KIFIRTAR & A &
TN, PHFS (83K N iR AT 5 00 1 40 1 i A
BRI G 5w, A N B4 4 PHFS
F A 8¢ MSXB (muscle segment homeobox B) [
mRNA W] 4= B 40 1 R A, (HEE N H323Y
AR 1) PHFS i PRI (23 HY 2 b i % 1 8 ) I G 2%
MSXB J& —Fi Rl K K7, D Z2AME 5/
KA B R o RIEEY -, MSXB %
KR B AT S B 2 40 M O T3 e, X 5 B PHFS
AR TR R 1 4 B R e MSXB (1 2 [
FILTIN.

geirp, N PHFS [ [) Y5 2 DR 7 o 22 e v v i
Fak, ZIE AR O] S B g ) M 2
PHF8 71 R ¥4 F I 7] 5 8% 45 82 5 711 (zinc finger
protein 711, ZNF71)AH B AEH, Mifi#4H 555 %
AN PHFS SR LN a8 1 IX, LT 2AERNKE

ik, PR E BN E S AN E AL TR
JARIDICPY. ZNF711 #iI-H B4R sk, 1A %
G5 K SER A R e S TR DN R AR
ZNF711 JERERL T Xq21.1~q21.2, CHWIGEY
H5 XLMR B4 % VIM . Tarpey Z21%} 208 4~
XLMR K EEM X G R i o 2 1470y,
g RIS K BEEAF(E ZNFT11 48, — AR
2157 BATIR AL 2 TRIE (TG B, T EE 5 AR
AT 719 7 2SRRI PR AT L, o — FKEAAAE
1 573 {7 B 6 LRAR(C-T) 5 8508 (1R AE 525 {28 3&
TEFH AR AT &l JARIDIC 2% — 15 XLMR &
BRI T, HEEREA T Xpll.2~pll.d,
Jensen 217 XLMR 3 H % 5E ! 7 4 JARIDIC
RAZA AN GAR 2 ANTE SR 4 A% AR SF
I X 587F). JARIDIC 44—/~ PHD 4%
B R JmjC 2548, PTG H3K4me2/3 [1)2:
R RO, [R] IS AT B SR ARE PR, W5 4%
KA ¥ REST(RE1-silencing transcription factor)
FHELAE R 2 BE DR (9 R4 0Y,  IX 45 B PHFS 7]
5 AR XLMR MG i RS2 5Ma kil
F£. Bk PHF8 F1 JARIDIC 4F, &4 Z M5 ImjC
SERIRM LRt S 5 THERE L. A
PHFS [ J& — /N E 55 1 KIAA1718 /& —Fh XU
2 WAL EE, W 4L H3K9mel/2 F1 H3K27mel/2
LHIAL, HHIS LRSS S THaE Rk E R
T, BB AT B0 UG 40 B £ 5010 32 BE
BRBE TG K i R B . IMID3(KDM6B) )&
T ImjC 45t I 5%, n ik H3K27me2/3 1)
ZHEA, HARIEZ AR, AR5 1) H3K27
I BEAARAS X P 22 R 1 I R R 5 DR PR e ik
T AT, M PRAE T 4 2871 41 M 1) 704 3l s,
Ak, 55— AL H3K27me2/3 25 1 34K 1) UTX
(KDMG6A) 3t [K 5 A7 F Xpl11.2, W& T ¥ 4 1
XLMR #H G -, AF 503 B 2 Sl W s i < & P
5T PR PRI 7RO, H 2 R R R e R —
ANALAEAE R, PR R R A S A A B R
IR N ZS S TMHERE IR Ga
(KMT1O)f#4 T H3KO 1AL, e IRBBE T 32
VI 2 P TR D R IA A il H 2L, AT A Bl
FHR AT RS, WsE STRE DS B AT N A%
A, M AN AL R AR AR I GLP
(KMT1D) B T EU TR, i —A %
] XLMR % [AIMED12(mediator complex subunit 12)
SEATT Xql3, HAl 5 G9a Al REST & — MUl ek
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SEW, T AEshZE o0 i s A £ oA G
A (1) 355, EZH2(KMT6)fiE 4k T H3K27 ) F %
1k, WTER polycomb #IHiI 5 &4, 2l KMk
BT PRZE TTHT AR A I I B B R AR, i S AR
M f) SETD1A (KMT2F) & Z i 4k T H3K4 (1) H %k
1, AEEFBAE LT, 75 PHFS JEE G YU,
XA Bl [R5 B A PHFS 1853 H3K4me3 #2447 1%
ik DA RS RS MmUY, H3K4. H3K9 Hil H3K27
(RN i) I BEAR R A0 T+ PHES R 5l 20 2 75 AH G 3
R IE F ATy R, AR R B o B s
MRARAS SR T AR UE T A2 & I A% IR 58 k.
XF /N BRUR iR 96 40 e fk P19 B ST R B, Al
RNA T3 P PHF8 232 ] #1140 35 18 175 = 1 4o
ZIum it RE, i Rk B AR PHES AE{E P19
S AR 2 TG g ) 4k, (R ERIE F279S AR (1)
PHF8 (3 2% 25 FH A Il i 1 ) DU ke = 3K o 280 7 291,
PHF8 1 5 #iL 3% 2 52 /& « (retinoic acid receptor o,
RARe) EHAH AR, AN s s R 1 45 4
PTG, O RARa 76Kk & I fe v R 4% 5
THEM, HA IG5 @27 0] S 32500
FURS S BT, 2 S RE 12 52 B4 0, R
PHF8 th il i 5 RARa thAMER Z 5H& K E .

5 MREXFEE

Y 44T TmjC F1 PHD B 45 5 A i 50 45 1) 35
(1) PHFS K 4445 J AR MG (o v v, @ik
SEWEE s BE N 3 31 X H3K9 K¢ H3K27 (1) F E4k
RS TR 51 I 45 & H3K4me3 117 i 5 5L ] & ik 0,
JmjC 25 K3k Ak IR 5 58 ] i SR PHFS 1) 20 25 1
2R PR, 05 fRNA R 2 R B AH
IR R IE ey, T3 20 MRXSSD [ & 2E P
%) PHDS8 [RIAF UK 2 A8 358, - AR~ id Ve - AH R 00
Z ST TSR, ORI R 4 2 1 3L
ARZASGRMAE ) 0 3 DR 2 IA 17 15 1¥ 52 i AT MRXSSD
oAU A T EEER R, ISR 24 HT
FRE AT 5 A ) — A HE L g ] B2,

H i O E 7 PHES 2B 24510 . 45k
REAE S L 5 IR OGRS, (RTS8 22 il (v -5 2
— W ERER, Hilun: HETAR A PHFS JE DR bRk 5
AR (/N BB AY, DRL I i A5 34 MRXSSD 9 A5 784
(R H L AT B X PHFS AE % s s I3 7
T DN A A 538 DR A B A R i O R s S R 1)
FiE; 5% PHFS 5EM (1) ¥ R AE T BE R 42 I 1R 1
W%, 4 JARIDIC Wi %4 PHF8 1 ZNF711 2

g g ER; & 5AEABMNA 2GS
5, AT RN an e, PHFS ()3 1 5
BRGAR ST AT AT oA AR )2 O

Y1 1 AT R R A T A UL T A 2 Ak 1 —
ANEEFOT ), BT K 56 T AT 5L
FEIR VT (P BAA, [ EE R 22 95095 G g 1R R
AENUERAT T HTIIA IR, (Rt PHFS (418 12 H
ST e S L PO T R ) A K XV 22 AR ) 2 B
% ) MRXSSD (13 fif A7 T 2043 .
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2 Department of Biochemistry, Bethune Military Medical College, Shijiazhuang 050081, China;
? Guangdong Key Laboratory of Male Reproductive Medicine and Genetics, Peking University Shenzhen Hospital, Shenzhen 518036, China)

Abstract PHF8 (PHD finger protein 8) is a Fe*" and 2-oxoglutarate dependent histone lysine demethylase and
belongs to a family of JmjC domain-containing proteins. PHF8 also contains a plant homeodomain (PHD) finger
motif in its N-terminus, which involves in transcriptional regulation. PHF8 can demethylate H3K9me2/1,
H4K20mel and H3K27me2 with JmjC domain, and also act as a transcriptional coactivator through binding to
H3K4me3 via PHD finger. PHFS regulates expression of rRNA and many protein-coding genes involved in neural
development such as JARID1C. Mutations in human PHF8 which are defective in histone demethylase activity can
cause inherited X-linked mental retardation (XLMR) and cleft lip/cleft palate. These researches suggested that
PHFS8 is an important regulator of neural development, which deepens the understanding of histone methylation

with gene expression and provides novel clues to understanding of XLMR.
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