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RUARIRYY, F@EE SR B BN RES TEEN ZRHIAIR. ik RITN2021F1 A2 THRK
ERHEARTTCHIALARETREBREMTIARRENETANF . £FEFAE NHRZMF K
Sangerfll P IiE. Z5R: SCIEFH NKDM5CH R4 L R3E (c.145(exon 1)C>T, p.P49S(p. Pro49Ser)
(NM_004187), HRXBRZARRE. R#EXEEZ#LE 5FEREH¥L (the American College of
Medical Genetics and Genomics, ACMG)¥8 F5 25 7 70 2RAFHEVE B N ] Be BUR 2 7 (PS2 + PM1 + PM2 +
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Abstract

Objective: To report KDM5C gene variant causing X-linked mental retardation-Claes-Jensen type
syndrome with clinical features, mutation loci, and treatment, and review the literature to im-
prove the understanding of the disease among medical professionals. Method: In January 2021, a
patient who visited the outpatient Neurology Department of Xijing Hospital with the complaint of
developmental delay, performing trio-whole exome sequencing (trioWES), trio-copy number vari-
ation sequencing (trioCNVseq) and verifying Sanger sequencing. Result: The KDM5C gene (c.145
(exon 1)C>T, p.P49S(p. Pro49Ser) (NM_00418 7) was a missense mutation in the proband, but his
parents had no mutation at the same locus. According to American College of Medical Genetics and
Genomics guidelines, the mutation was likely pathogenic mutations (PS2 + PM1 + PM2 + PP3).
Conclusion: The KDM5C gene (c.145(exon 1)C>T, p.P49S(p. Pro49Ser) (NM_00418 7) may be a pa-
thogenic variant of the X-linked intellectual disability-Claes-Jensen syndrome. Genetic tests help
in the molecular diagnosis of the disease.
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1. 518

2000 4, Clase S [1]1 IRHRIE — MK R PACH 4 1] 5 14 58 25 3 77 B ORGP O T AR 938 28 1k AR
T ALK AT RERS A AR BANK . 2007 4E Jensen ZE[2]%F 7 A X EHURE L BRI K RET X Jetafk
il ik FE R e, & BN KDMSC (lysine demethylase 5C)3: K 584F, #)5 ik 7 KDMS5C & R BU% 2814k, #
RPN X EBURE A H IR A Claes-Jensen A2 A-1iF (mental retardation X-linked Syndromic Claes-Jensen
type, MRXSCJ). H i tH A58 5 515040 50 £1[1]-[12], HEIRE 6 $I[3] [4] [5] [6], ELIEZEHIRIEM —
BITER o« FATR—11] KDM5C & R AR S 80 X B0k #f K & I8 i -Claes-Jensen B LR & AE AT HUIE
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1% 8 Altam “ga, W7 . b, ok, 5 SxA Oy 11 BmdsS. HEIWHE, HHlA
I, AEREIOL. R SCRHRILSRENNS, BEONE LRRSE 177, AN, mAEAEE. XK
g2, B LRI 1), TRy L. Rl a. EaikibiEd, 112, 55140 cm, 1k
H 39 kg, kH53cm, BEIEEACHL, HEATHRFNACHR, WISEMUES, SREAETR, AN, NAZE, K
R, MARFERRITH . MO E. KRR B R A T A R . b BRI I
MEH I 2 B RO BRIB I ZIRIS LR GO I RACI T B W% WLHLR A LA
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Figure 1. Genetic map. 111 is a proband c.145(exon 1)C>T,
11, is the normal mother, 11, is the normal father

B 1 EEE. N ALIESE, IWEERE, ILEERFE

22. Bk

TEAG B H K@ mn s A B 51T K R A/ R4 LK 7 (whole-exome  sequencing, WES) 14 5[]
ZH $% D104 57 (the copy number variation, CNV-seq)#&ill, Sanger /5361

221 £BFENRF

KA AR 41 4 ml (EDTA Hitkti), $2EEE o m ek K4 DNA #E47 AR, AR
DNBSEQ-T7 RN F AT mi@ &M, WPk 150 bp, ~FIJMFIRE 120X, 2% GRCh37/hgl9 %
R4, i GATK HfE#r A% e %2 & (single nucleotide polymorphism, SNP)FIHE A Bk 2k 5848
(insertion-deletion, Indel), A EXCAVATOR2 #4:(https://sourceforge.net/projects/excavator2tool/) 434t #5 Il
AR, SNP A Indel [ 28 J4k H MHE 55 1B = 8% 2% 5 BE R 240 % 2= (American College of Medical
Genetics and Genomics, ACMG)#&#(2015).

2.2.2. EEFEENBETSFNF

AT R SE IR 20 DNA 3 200~300 bp A B, JFA5 F B RE MR I FRL kAT RS 2 o JRE DRI 4 S P
#%5EHUE , DNA FEAPH 5 /E/E4E K DNBSEQ-T7 R4 74 ¥ . 1% BelToFastq (Humina)id 5 46
A AT AR AT S50 B A B o A5 FH BWA SR BB e 1 i 3 A 282 2% ZE K 4 GRCh37/hg19.
1 F A 3L CNV %3 J% (Decipher. ClinVar. OMIM. DGV # ClinGen)#Hi% CNV #E47 1 A&

2.2.3. Sanger JUFF
oF 3 I e 7 A2 P T B FOW AL S B K] KDMSC I Primer premiers #fF% PCR SI4HEATH 18 [
Sanger Wl 54347, 3746 4 B KDMSC 3 [K33£47 Sanger K:iiE, 3 ] DNASTAR #4245 %8 I 5 45 5347 0 #r

3. R

e % KDMSC SERI727E chrX:53253927, c.145(exon 1)C>T, p.P49S(p. Prod9Ser) (NM_00418 7)1 &
B CRAR, AR AL s AR (LI 2, ] 3(A), Kl 3(B), K 4(A)~(C)). JoubE X BESRIUE NHT KA 5+
(SP2); # X AF AL TT0 RIS SHIAMNE T Dhaesk, & OO I EUm AR 7 70 45 I AS SO0 5 HLBUR #1OSIX
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Figure 2. Gene sequence diagram. The proband’s mutation is in C.145 (exon 1)C>T, as
shown by arrows in the figure. The father and mother are wild type
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Figure 3. (A)~(B) Three-dimensional map of disabled wild and mutant amino acids of KDM5C protein. (A) is wild type, (B)
is mutant, Figure (a) is the local magnification of proline at position 49 of the wild type amino acid sequence in (A), (b) is
the local magnification of Serine at position 49 of the mutant amino acid sequence in (B). The wild-type KDM5C Alpha
FoLd prediction model was downloaded from Uniprot database, and the color and site markers are rendered by Pymol

3. (A)~(B) KDM5C EAREMKETERMRT=HE. (A) FEE, B) RTH, E@2EA)FERSE
BEFF5) 49 (LB REAVSMMAE, E(b)2EB)RERTERFS 49 NENLTERSIMAE. 7 Uniprot 1
ETE 4 E KDM5C ZEH AlphaFoLd FUM#EERY, F Pymol ;B3 & R ALEARIT
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Figure 4. (A)~(C) KDM5C protein expression, pathogenic variation sites and possible pathogenic variation sites. The ex-
pression diagram of KDMS5C protein is shown in the wire frame, and the KDM5C protein variation sites that have been in-
cluded in the Clinvar database are displayed above the wire frame. Each type of variation is represented by a colored circle,
and the number in the circle is the number of variation. Fig A shows the locus of pathogenic variation, (B) shows the locus of
probable pathogenic variation, and Fig C shows the locus of significance uncertainty, including the mutation site reported in
this study (indicated by arrows), but assessed as the locus of probable pathogenic variation according to the American So-
ciety of Medical Genetics and Genomics guidelines for variation classification. The proband mutation P49S occurs in the
JmjN domain. JmjN = jumonji-N domain; ARID = AT-rich interacting domain; PHD = plant homeodomain box domain;
JmjC = jumonji-C catalytic domain; ZF = zinc finger domain, PLU-1-like domain. The graph link by
https://proteinpaint.stjude.org/

4. (A)~(C) KDM5C ERRFRIA, BRMT R AMAIEBRET RS . ZIENFRR KDMSC ERFRIAE, KIE
£ &R Clinvar BEEH 2RI KDM5C EHRT RS, SHMESFABRAXEERERR, BETHNEFAIETR
e BAABRLEERMUS, EBAFTREFRERMS, B CAHABRXTHEMTR R, SEAMRRERNRE
LR (BFLFR), BREBXEEFERFSERAFRIEMTF N EIVEITEATTRBURMER . FIEERT p.P49S
KRETE ImiN 54938, ImjN = jumonji-N domain; ARID = AT-rich interacting domain; PHD = plant homeodomain box
domain; JmjC = jumonji-C catalytic domain; ZF = zinc finger domain, PLU-1-like domain. [E3kE
https://proteinpaint.stjude.org/

4. +1ig

R R & IR (1D, intellectual disability) & —F0 & A0 N Thgefels, GREHER. @i, Bkl #h
GIBYE FIWT AR SRS NP B 2 ST 7 T RS [13] X Je itk R 4% N 2R A g s,
{EAE Tt R A AR AR ], R 10%0 1D AT X Jetafhds 2, H S0 ID B E 2 T &t[14].

X SRS & & IR (XLID, X-linked intellectual disability) E0s 3 K, KDMS5C H:H48 52 XLID 14
WL RA R Z —, 2] 0.7%~2.8%5 XLID JEl#H5<[15] [16].
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KDM5C £ [K |1 26 NME T4, AT X Yefk pl1.22, KDMSC F R g — Ffr g 5 4 57 (1) 1560 4
RAIEMEH, &AM H3K4 (dimethylated and trimethylated histone H3 lysine 4)2: H13£4£[17]. KDM5C
LR LR 2 Rk, (EAE AR B LA S e T 2 [18] JELAE K ) B B A Th g X sk )7 2
W RN T 1k [19]. KDMSC 8 (i i 5 e s R e (i SEBAE IR IR K B ZH VRS e Mk DR Rk A
2 P 3 5 P ok HE FE A R [20]. KDMISC 6 R i ok R I /s BRER IR AR BB /N . AR L S i A SRR IR 25
L MR AE  HOR, IHEEEE MM A K B R R[21]. A KDM5C HE R 580 X 181
KoK B IR -Claes-Jensen BUZRAAE 3 BT ML T /& KDM5C & [ (12 FE A0 Bl vl 1 P AR Bl Az e 1
Bk, SEUER H3K4 LHEMITIEEREA[22], 76RO A b 115 BII0IE[23], I RBARE
KDMS5C J A5 SCOAR (F R MRS, 8 SR 2 43 T S /s A MR A 2L 5 R T R e 95 P 22 DR 62 2 R, Bt Bt
Wb, R ST MR RO REAT, B, A 5 AR 2 R R A O A SR e SR AT
Joifh. {8 Vallianatos 5 [16]5F A~ #% A MRXSCI FEf) KDM5C A #7984 R1115H 7, %5848
115 7 KDMSC IRk Dhfe, Rsmilgid thalide e k. #b Hal, CER KDM5C 22 571
Claes-Jensen Zi & 1iE 8838 DUAE URAS /¥, HIRONBILRAS . TR, BIYIRAA 6 4. X REE IR IE
BB R BRI By by, o SRS Rl AR S R BN B bhg, 4 SR R RPN R B =
A )RS . WEF R KDM5C SRR S 1 R # 5L B KRR A MER . BB RI N+
[EREFL D, BF G, 17 R BN SR THRAAE (NS, . NEIATR . NIRRT . ERUR B A
AL K IR A RE) . SNSRI . BAARE . JRGFAUR ISR 3 A U s S
BK[2] [24]. FEEMEREHE R ID. FiBES. B S WM. 7305 MEAA SCrkaE A =, s
B e SR, SRUEE 24 /NS A R R R ORI AR TR AR, W X OEBURS R B IR
fiir-Claes-Jensen MU Z5-4 M Al AU I AFAE, (R AT JoRAEBUTE AR SR I — R AT REA KA. AHE 7T H i) i
B VHLAF A FA RS SCH S T AR, A BT AR AR Sl BRI, XUCE T A A N A M T
EE AR IN T 79 1E%,  BEAE SCRRRARE T BT 0 i, X 11228 S RO T 70 B8, v R 0
BXCH LA R AL, AR T B #. MBS, M AR RS R SRR R A1 [11] . KDM5C
RN AW LT RINIZEIE B LR B SFEMG. T NMEE . WOR AR Bk, =k,
RIS ZE R R HE N 40RE . AT H AR AEEE) . ST s (IeE. BE. ORI RS
BAE 2 E). AIRRG . B Wi RS ALO I 251 70 SR RFE[11] . S PEAn tE 2 (R R B ) 22 iAoy
55 KDMS5C FE [R5 6t X e thfd 25 3% 4 52 [13] [24] [25]. 1HAE BT 7T K Bl KDMSC HE K148 7 ] GEAVAL i
X JetifR 5 518 [11]. KDMB5C i[RI 5848 S8 X SRSt & B IR fii-Claes-Jensen 24 £ & 1iF i 5t K] 75 B3k
— B

AHFFARIE ] KDM5C K4S L2848 NM_00418 7: #ME-T 1: c.145(exon 1)C>T, (p.P49S(p.
Pro49Ser), ZRAELE Clinvar AWK, (H7 5B XA B (Accession:VCV000452419.2) . H5FRA 1T %1
p.P49S A& T L HUR AR TR, tJC RV F4RIE, (HEHRIENZ R ACMG & #7857 Fhr e vT 8
] e EUR AR o 38 I A% 151 KDMBC JEPRIAR S FRIRE , 19 Bl RIS A= 0] XOZEBURE & & 1B ir-Claes-Jensen
RZEA BN, R BRI A Bh T2 7 72412 Wi . H BTZR AR AR T ik, TR RERIT N .

FizE oz
FTA 116 25 340 75 W AN A7 AE R 2k
E LU H

| 5% L RSO R TR 98 832022 Y FC2503801) ;- BHEE 8 5K sl R UE RIRS HE LR 220 7T - #H48 R G 50
995 BA B 1 AR A S 57.(2017 Y FC0907702) -
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