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Abstract

Cockayne syndrome (CS) is an autosomal recessive genetic disease with various clinical manife-
stations. The main pathogenic genes are ERCC6, ERCC8. It’s associated with defects in transcrip-
tion-coupled nucleotide excision repair (TC-NER), and may be related to defects in transcription,
base excision DNA repair, mitochondrial functions, etc. The main clinical manifestations were
growth failure, developmental retardation/regression, microcephaly, cutaneous photosensitivity,
hearing and visual impairment, presenile face and so on. Neuroimaging shows characteristic per-
formance including leukodystrophy, brain atrophy and intracranial calcification. Its clinical phe-
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notype is divided into CS type I (classical), CS type II (severe) and CS type III (mild). Ultraviolet
Susceptibility syndrome (UVSS) and Cerebro-oculo-facio-skeletal Syndrome (COFS) are its variants.
It is a rare disease, with a prevalence of approximately 2.7 per million. At present, there are most-
ly case reports about this disease in China. This article reviews the clinical manifestations, mole-
cular genetics, diagnosis and treatment of the CS in order to improve the knowledge of the disease.
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1. HEiR

Cockayne ZEAfER —FhF WAL, R REERESEARS, TRELHZAR5, 1936 FH
e[E J LRI ZE Cockayne [1]H KIRIE, fhiffid T2 R EIGIKRICVE . WMIZESE, DN LETE . G4
BANERHER L  JERAATR I CS B Je R0 MR S i 5URK, X CS B K2 IR 2 4 40 gk 47 DNA
IEZRTM[2], KIS A5 f5 RNA A B AN JE TR S5 1% 1 L R (1 42 52 BB 3] 1992 4F Nance 1 Berry
XF 140 1 CS B2 HEAT MUBVER 78 [4], 2 R iZ0W 70y CS T AL(& L), CS I AU (FHAY), CS 1T (R AY),
R CS 2 WibrE. 2T 10q11.23 £ ERCC6 A1 5q12.1 ) ERCCS +2& CS [ FEHURILK[S] [6], HE
A5 35 S8 Cockayne 4 A 1iE HAMH B #4(CSB)FI Cockayne % &1iE HAMNH A BI(CSA). %05 KK HRAL, T
BRERIE IR 0.027/75(7], FREMB WA SRIRIE, MTGRATHRF G0t IR iR12 v 5Tk s 2 4k 4
(1] DNA &SI J 43 F B AL A0, H AT oA RRE YT i, DSWRE SCREVG T M 3. Ak CS il
IREIL Ttk 2l Ryay 757 T 4838

2. IGFRYHE
2.1. IspRRE

2.1.1. MR RS

CS & —MBEA M EME RGIDIRI 2 RGP, HAE RGUH0HE 1R TG BEAT IR kI .
SREILIR, TN IR, BIMET L3R, DS EHESHIEDE ., REL W AEIE. NAE
g IR SRR I

XF CS A B LR, CS FERZ—MEai D, i E A 4er)2 %, HATM
ANBR B I HR A 22 B A % R T RE Y RS . BEN I A A (8], BN R R EUW A TS FRA
R R A HEAT IR A . i 0T & RAER R I, AT 2 A0, Rl /M, fnZde. NSk
b 2 s Bk R AT VEINEE (9] MINESAZ CS B —HRefEERI, TR WIREA L ZE T A i
W, —REXU S AE[10].

PR RG T EZ B CS BERBIREWIR, FEIA MESRIMEAT AT AN 7181k, S3CE
FEEESATE, BORHTER G IEE HIATEAR. BERE, HPhWAWEZH. LHFRH, FEE
KW G F R EEEhz, FRANELEIMCT. BTN RM™E, s E & FE s
WAL, CS BT AH R ILTF R MR 11],
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2.1.2. ShT4HAE

CS BHMMAKKREZR, WAHE CS BHLE. hE LG mE/NT-3SD, HEARFRBAK CS
B MR KR B IR B I R AR . - ERELAE 2 SN, RE S R EE, B
RBHTE 2 SUGZRHHI, HOmAEZ ZEHE9]. £KFEES CS BHEMRERAR. BK.
MR R, AN CS BE I ER e A K EiZ, BT EGE CS LEME FREH[12].

B CS HIZ IR IRFFAE, 75%00 B F A0 YU B, 68 AP s T AN ) A B P A
o B A W R BT, Al fk B Rk R AR T4 13]. KFR4> CS BH LA IRV, & v A F R
REARR. FNHERE. FhKDEIEERT .

B2 R ARG S HOR AR B R e, SRR RGBT &, R TR AR, R S AL, kG
FUUESRNEMA CS BRI EME, MZHE. B, ST CS B B Ak FHAE”
PSR ERUN 31

2.13. BRRS:

CS 17 RGL S, VAHEAT R I A 0 TR T i 458 2 B (0 3 MR R I A8 R 3, 5 Wi b B AR s I
SN E R R, SRR AR R, MR N EE A AN WSS, R
WAL B NIREE[14], 3 BHTAE AWV RSN TS A R 0 EE R K[15].

2.1.4. HibRM

CS B HILE ThREH SOE CA RIE, (FIEFIERAERA R, S B8 bR A PR IR LR T,
[16]. B EHTHZARE N EHBETAE, —RRBEH RIS, HEHIRM K FE9]. O
M RGEEwHZESGHEE R, . wRshik. FehlkEH 2z R,

2.2, 9

SR 2 REVE B ™ AR BE (Y2 M CS B SR, FTA CS WEAUAA ZHOUEIR, (R A 7] K
BRI EAR, HpAdKiEs, EThaemE LR, Mt EENA CS B, Hin&pE
I TR 2R 2 [9]. MR B E CS /0 M4 R : CS T AU, AR R ml e AL, A2 e AR B A KA R &
KRB, HArE SO CSTR, MARGMAsh A, HAERNIER, 2 5 NRMK, @ 20 ¥ LN
FET:; CSILAY, NAREAECRLR, WA, MARRAW, W 7 5N HAh, HAMRR
JREEERE(UVSS) K i HR T #5255 1IE(COFS) A CS 748 53 8 . UVSS AUAH Bz Bk eiitk, Jo CS HARRHIE
KYl; COFS NI HRM, LU/NKIE . FAWE. ANRRE. ST 24000 3 BRRAE, GRS CS 11 A
HE, TWHAEmHR.

2.3. HERKE

L MRI J CT %f CS Mg R S, WA BUE FRAN R =40, il E5 402 CS #E 87 1)
FERHE, MRI FERININZEGE R A T2 &1E 5, T1 HE S ICRER TR B % B BE S,
5T W ik 2= 48 S BE IR0 AR RS S CS RO AR, s 17 bk =i 28 44 X% i /D O AR R [17]. CT
F BRI B2 i A AR R, A 2 S R, SR B FEANGE, e LT 5T
W, R SRR FE S CS Y] S 5o i3k Je R FE 1A bk (AR R E[10] 0 £E CS 1350 5 XU B2 T
DNA 25 73 #r& CS W EZH T30, @bl & Bk e 4EAm i 2 5 T 20/ 24 3 5 RNA B s &
LI RE , /25T CS B FAR AL BR VIFR 12 & (transcription-coupled Nucleotide excision repair, TC-NER)
GRBE. HEAh, PhAfE T IURAE . Wil K A SR S WA BT CS 2k
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3. HFIRMEE

CS & — M Yk Btk B4, AMAEUREER: CSA/ERCCS Fl CSB/ERCC6, =4y —ff] CS
35 5 ERCC6 (CSB)RER RAH X, =42 —H) CS 355 ERCCS (CSA)E R RAAH K. HAl & iliE 162
1 ERCC6 % 78 Fl ERCC8 R48 5 CS #H7%(The Human Gene Mutation Database), W35 1. FHARIHRIE K
Pl ERCC8 Bt ERCC6 H1 ) 54834 T B S () B R B - R AU AH G o

Table 1. Inclusion of ERCC6 and ERCCS8 gene mutation sites in HGMD
% 1. ERCC6 #1 ERCC8 EERE{L A HGMD FYLRIF R

gene carslglriléceal- frameshift  gross inframe initiation missense noncoding nonsense regulatory splice total
ERCC6 18 39 16 4 0 36 1 40 1 7 162
ERCCS 16 16 11 1 1 21 2 7 0 3 78

ERCC6 f7 T Hettfk 10q11 F, 4f 168 kDa ) 1493 MR IEM I E [, & DNA KR = i iR i 1 i
(ATPases)H' SWI2/SNF2 FRHI L IL, B AE e s 7 ol 35 Y (ot AR RI/EFH[S] [18]. CSB & —
A~ ATPase Z5fi, 'C G 7 NRUURIEEE I3 FA, 1A A1 I-VI), —APBREXE, —IMHERREEKX,
P TTRE A% E LS S (NLS) 741, — MEE RS G 3F — M2 R 45 6 38[19]. ERCC8 i TG4 fiufk 5q12.1
b, 4wiY 44 kDa 1) 396 MRAEEMRMEE, W& 24 WD40 HE7 . EE A I/EMHH A, &% ROCI.
DDBI1 il CUL4A TE NI FRZ S —5, Boniz ZEHEEREPE6] [20]. CSB 2 5%t DNA i1
(1% 3 . DNA BEEIBR 1252 (BER), PAK K72k 175-F 1) DNA $ 453 i % s AR A% B D% 12 2(TC-NER),
M CsA 25 RNA B4 {510 G sk B [21]. AL, CSA Al CSB il thi gt i I ATF3 11
TP AR STV RNA G CEHTIFAG, AT 5 e 4 1R R][20]. 7R, CSA K& CSB RAZF
A NADHR D, MIMTEE T p-AMPK fl p-ULK1 TG HRBR R A 3 P87, S 8ekkifks)
RE[ERS[21]. CSB [R5 2 et )i 2% . SETDB1 (H3K9me3 4e )i B A 44) N 1 2 i i o (X 8 2 58 ADP
W (PAR) I I DA 55 [22]

4. LR SATT

CS HI2 W = AR M7 I RRE R AN Sk AR 2 A 2, 33 — AR 7 2 AR i3 A7 25 RIS 1 12 » Laugel
Z:4F 1992 4E Nance Fl Berry $2H (2 WibrdE 3L at Bt T80T, $2m T Wit s k. B )5
M WIbRME LTS 3 AN EThrE: R EBRZE. SHTHEAERKRRRE . ki, DL 5 MRERRAE:
JR GBI « 00 2% PE R X L9558 /B 1 P % s J3EAT PRI R R I 4R L PR R B A R S BRERIUIFA(9].

YT CS HAEm LA B TR, DUHERIT T R EGE: RIS SO AT E MR IRTT
XPMEFERAE . B IR REH T USRI, A R TP {50 7 8 4 ORGP B Jhk A A0 I e
Fofh I AR : A BT S8 BT 7y, IRBMFERRE I B R FARIAITSE: BEVF: I CS BEIEHRNLR
BV, EAE AR A W R BAL . WT IR, Wi R AL SR, BE U E DR Ao i I
BL[11]e —RIABT =2 W 0T BRI SE IR K B, LI Ik = 7K 20 B BB G 28% 9% 6 40 i 8 O 43 i gk 47 7
RTEWT, DL N AT ISAE 12 7 23]

BHTHARIRE: 2 RN RT3 CS MiRyT 777k, AR CRISPR/Cas9 /i3 (12 A
PR HARAT T EERIER) CS MU 4E 40 i /s 3 2 Be T4l MfL(CS-IPSCs), kR IE ] DL R ik 52
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DNA &5 f8 17, IR T A58, At BT CS B AR TAaIT % BIH 259 T R ARG 7 AT hg24].
5. REE

ZibpriR, CS WmRRIZ R, BOHIEHEM T CS LMMImRE W FsitE, (HEZR W,
WEEAXTHGRA L, BRI WARGER . it KU AR, Finldl o B8 L RA G, AR
AR, FEURRSWINAE . T HEORHLRIIT T, R 75000 TC-NEC kR, #fahs. ZokifAThig
BEfG . p53 2 RN . A0 R R o A 4 e S BRI . 7 2 IR PR R IRGE YK CS |
REIE R BOm R, NImREARINZRIR MR, o TR 20 TR R .

SE
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