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The analysis of X chromosome inactivation in X-linked disorders
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A heterozygous deletion at Xg27.39g28 including FMR1, AFF2, and IDS causes
intellectual disability and developmental delay. Here, | examined two female patients with different
clinical features harboring Xg27.39g28 deletion. 1 assessed X chromosome inactivation (XCI) in
peripheral blood from both patients. Both patients had almost overlapping deletion at Xg27.3¢28,
however the more severe patient (Patient 1) showed skewed XCl of the normal X chromosome (79:21)
whereas the milder patient (Patient 2) showed random XCI. Next, we analyzed a topologically
associated domains (TADs) using published Hi-C data on the Xq27.3g28 region, and found that only
patient 1 had a possibility of a drastic change in TADs. This might lead to misexpression of genes
on neo-TADs and affect sever phenotypes of patient 1. Therefore, there is a possibility that the
ratio of XCI of the normal X chromosome and TADs alteration influence the clinical differences of

patients with deletion at Xg27.3g28.
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1. MBI 4O 5

X YR, IMOREICEELRZ L OBLF R~y 7SN TEBY ., TNHORE Tl X i
RHEOIMPEEN R ON D, LEICIE 2 Ko X ek, BT 1 RO X REERH D=0, &
PED X EHOEE T DOIBUT X YR RIEME L & W O B TREB ICHI S T\ b, Z OREHEIT X
e KD B 5-T DRk 2 7R IRIR DFIEIZ D72 3 D, BIZIX, DNAFEAHZ v X7 Hha— L, X
BOE5 T Td 5 Methyl-CpG binding protein 2 (MECP2) DI&E & D HANNSLR | LR B oD
FIEIC 545, MECP2 OZEHE (|34 R TIiX Rett JEBHEAZZE L. BIRTIIBAEBILETH S, Rett
JEMERE R 13 & 72 R iE 2 " 308, TOEBEIIERE Lo MECP2 NRET MO R L IE
DOFABEN 8 D ATREMEN R ST WD, — 7. MECP2 B 2449 % 5 IR Tl MECP2 T EfRE %
2L, BEEOMMEEL T, UL, MECP2EEZ b o&ME ik, A o X YR FE R
FICARTEMH L SN TR Y ERBPED LR, THDZ &k, XEEHER T ICRENH 5
AL BRI ARBH IS LT, BEOH D X PRI O ARTEE L (EEF) & 950 ARE
MAb (BB O 2 DBRNEEZ TND I L EZRBRT 5, BOANER L, BnTARICL DM
D ATGFCHTE N B A 2T, BRI NE Z 5720 B X 6N TWVE N, BHWARIEMELIXEIA
WIZEBD0, HAWNITEDNPD A=A LI LV EHEIFH SN TWEDONIARHATH S,

2. Mo HB

AWFFE T, Rett JEMEREL L, MECP2 ERIEMREORBL, MECP2 fEI A &1 X Flismi K &
(Xg26-ter) RILED VU L /RZEERE | FIEFIERD iPS MIEZ AV, MECP2 1T B4 U2
W2, ENENEDXL D7 A D= AL E D RNEHLEND X BEAEPBIREINDDONE LN
Wb EHBHE LT,

3. WD ik
(1) X ERuuinx g (Xq26—ter) KA NS IB 1T 5 R ICHEIE O [F) &

LRI, MECP2 58Ik & & e X BRI KK (Xq26-ter) & & OB ES1-, Mi
ST LD 6N ST TR 2 Bl & T, & BT X PR RBiR 23 K & L (Xq26-ter)
OGEENTFA SN TS (LLF, add(X)) Z ERREFLTUW =, SNP 7 LA CGH, FISH,
BEOPCR LA Y, KRGS X O AR Z FET 5.

(2) MECP2 % & HEISICE RO & 5 etk U R IFERICI 1T D X YR AT AL ARAT

add ) ([ZRF RPN ATEHAE D & TV D EIRET 5 & ZIRITIERDBZH 2 WEZ T TH D
N, 1HICIEEEOMMEE, 49 18 TIET L AR ED Rett JEMERAEOIER R S,
ATO addX) DERPARIEHADEE TWRWZ ENRBRINT-, —JF. MECP2 &1
Xq27. 3q28 FEIKIZ 10. 6 Mb DR K% & D0, KK%E O X AN FE R ARTEEIL ST
WA AFIFEIERO IR G HE S TWD (Marshal et al., 2013), ZDZ b,
X Bl R RO BE OEEIL, Rett JEMEREBEE OLA LR, AR X ROKORIEEL
ZHRVERSUTE 222N E B 2 B D, Rett JEMERELIE (2 /LA E) . MECP2 EEHEMERED RE
Bl B4, X R RkE (Xq26-ter) AT 5L 24) OV U /_FFERKITB W TR X
Y KDORIGEHELA R Z TWA N E 5 23% . HUMARA fiffT. it e & o FiE4 W TH
S L, X PR ARIEME L LRHE & OBMREZ I 520N 5,

(3) RIEMAL X Yot RN X T A DOFR
RO EEREMA G naive iPS HIFLAER L, MRLBRICBWTEE L D X YL
BARBPND, DX I ICRIEEILEND DD, DIPRS00 EH LT 5, &
NI XY | RORIEMEAL & O RIEHALBEICBWT, FOL IR A T=X2bDENNH D
ONEHLNIT D,

4. TR

AWFFEIZ LD AR THRRE L2 2 BIOBRETIE G N FRE TRINTWE X 512 MECP2
fHI A T X B R L UM O YR O AN & 5 O TIE <. FMRI, FUR2, IDS % &t
Xq27. 1q28 FEIK D[R U X 9 I KRR Z RO Z ERHOMNI o7z, ZHICE D, BHIFEL
TWFFEatE 2 28 L, Z2EIRIE R CHEIC KK Z 210 b b & FIER N R 72 2 0% I
OINNITHZEEEHNE LT ARITo 70, 0¥, FURI, FURZ, I1DS % & e Xq27. 3928 RILEFH
[ZOWTIE 10 BIFRRE DORENH Y . AKRKIC L D BE IR HIER S X OEE R ERN 275
TEDNRINTNWD, 3FIOFROFEFTIX, REREHOKRE SICHDLDLT, Lt 3BETO
KRN L MRS L ONER SRR 2 27 5 2 A SN TWD, —F, tEEE
TiE, ME SN TWDIEROEEE T4 TH -T2, KA ICAE T D X Y B ARTEMAL DNEIR
BT EWNRBENDI DD, TNENDHREFNC L > TRICHEBLE W L UEN R 5
728, BRIRIER DY X YK ARIEHALICER 35 D0, H D WML OBIZ T D RRIZE D H DD
MR SN T W o T2, RBFZEE TSR E T2 2 HlOEE TIHITIZRE UERIC RN H
5720, X YR REELOEEZ BEHENICHRD N TEH B2 bz,



(1) BEIZBIT D X YR Em AR
BEARM M Z VN, HUMARA fifAT 21T o 7o fE R, JEROBEERBE 1 TIFERE L O X P
BENR > THEMHIEL TWD Z ERBHLMNI R T, —H. b)) —FIDHEE 2 TET 4 A
X Yt RARTEMAL RO bivz, BERMMASY R FERIZx L, KREEKICE NS
FMRP HUR % - CHRE YA 21T o oAb R R I T D 72 8 & [FIER DR R0 E S vz,
ZDZENG, KKREFFO X YORORTEMELOFLEE 23 BE OFER O EEFE &R S 5 Al
BEMEDSRIZ X U7,

(2) 7 u~TF v @EHREEE TR
AHFFETIET LA CGH, FISHfi#MT, B L UNPCRIEIC LV BE O RILERNL & EREC[RE L
7=, HiC data browser #H\ , MEEIZBIT D7 u~F L &k (topologically
associating domains, TADs) 23RIIZL Y ED XL HITEL D 20&FFHI LTz, BN
Zllo, HIERITHDEE 1 TIEREICED TADs BARE LB L L, MECP2 2814 < D
R RENEACT DAlEEMED R STz, — ., B 2 TIEREREMII TR SN oT,
oMb, TADs O S BF OIERICHEEL 5 2 5 /RN E 2 bivT,

PLEDRER I D7 &b Xq27. 3028 ICRKE L HOLIRTIL, BRIERST%EE 25 L
T, X BEARTEH(LOIRIERR TADs OZALZTARDL Z ENETHDHZ L 2B T i L xHK
fa L. BN &7~ (Katoh et al., Human mutation. In press),



1 1 0 0

Katoh K, Aiba K, Fukushi D, Yoshimura J, Suzuki Y, Mitsui J, Morishita S, Tuji S, Yamada K,
Wakamatsu N.

Human Mutation 2020

Clinical and molecular genetic characterization of two female patients harboring Xg27.3928
deletion with different ratios of X chromosome inactivation.

DOl
10.1002/humu. 24058

Xq27.1q28 2 X

91

2019

Kimiko KATOH

TWO FEMALE PATIENTS WITH Xg27.30928 DELETION AND SKEWED X-INACTIVATION DISPLAY SIMILAR PHENOTYPES AS HUNTER SYNDROME

23

2017

Xq27-928

106

2017







