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A Case of Juvenile Retinoschisis Diagnosed by Analysis of the XLRS 1 Gene
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Abstract

Background : We report on a 3 year-old boy
who was first diagnosed with retinal detachment
and macular hole and received surgical treatment.
X -linked juvenile retinoschisis was determined by
DNA analysis.

Case : Past or family history was not recognized.
There was left macular hole but no typical spoke-
like foveal retinoschisis was observed in either eye.
We could not diagnose the case as X-linked juvenile
retinoschisis because there was no family history of
it, central foveal reflex was observed in right eye
with corrected visual acuity of 1. 2, and no abnor-
mality was recorded in the electroretinogram. High
molecular weight DNA was extracted from periph-

eral leukocytes, and the XLRS I gene was analyzed.
Hemizygous missense mutation, Argl02Gln, was de-
tected. We diagnosed the disease as X-linked juve-
nile retinoschisis because the Argl02Gln mutation
was detected in a family in Germany, two families
in the United Kingdom, and two families in the USA.
Conclusion : XLRS 1 gene analysis is usuful if the
diagnosis is difficult clinically due to aytpical clinical
findings. (J Jpn Ophthalmol Soc 103 : 817—820, 1999)

Key words : X-linked juvenile retinoschisis, XLRS 1
gene, Retinal detachment, Macular hole,
Missense mutation

I # o
o R AN S BEAE (AT PE RIS A T 0, X 5K
HHEEEXOWZERETH L P BHFRIEI LA LES
T, /NRMIZEZH SN2 ARMO#RE "L H 5. €

DR Z T T, 5 Wi 13 2B E, RIS T WL, 8 I 1
(electroretinogram, ERG) 12 & 4. fic i/t X {1 2 K40
JBE 45 BEAE L 330 T, XLRS 1 M {1 B 2SR B BE IS & 5
NHZ et "E N Shl, AT AR ILZ
7 MR ME L2 0 LA TR Al & B AT L Az 01 % FRBR L

Uil #E:E 113-8431 HOGUARSCHIXAE 3—1—3 MR PRABIRA#HE a8

CFRE 11 4E 2 H 15 Hezfd, Pk 1146 6 A 15 H RT3
Reprint requests to: Ryo Taketani, M.D.
3-1-3 Hongo, Bunkyo-ku, Tokyo 113-8431, Japan

Department of Ophthalmology, Juntendo University School of Medicine.

(Received February 15, 1999 and accepted in revised form June 15, 1999)



818

%ul/f\fg:ﬁ‘ 5, X g ['IH[E”] ’5]'#:?”[] T BEo T 7295, HiE
;L;i/[ﬁ]ﬁ‘ ELdo7:0T, BEDAMEDNA 2 6
XLRS 1 lufi\f)?*‘fujtf:_ A, REFHRAIND
T, ANER] 2 e XA 5 e RE & RSl L 7.

|| BT {5

#E B D190 6 HITHAThOB R T, Wi HIX
1993 4E 7 H 21 I (3 k).

N o e T E RO

BEARRE @ H5ad3 & 2 & 2 L. T8 25 o Y e TR 4 i 1)
EH e T G R S 7 < I AERERE X 3,670 g T
otz MEREO B O F G 31 T, XBLIE 421K T
Hoi.

REIEE © Y E AR RE O REIN & FHI AT - 7225, 2B
PR S R TN T S E W A E R A b ) e
[ % 9

BURIE © 3 e M2 CHled TR OB B & JR il =
W, EEZ S Lz E 25, ANRSEBEFL % £ 5 e h k) g
R S A I T A A 2

PEIEIT WL o WA SR 1 e A vl g IR M) i)
B L. Al HRER, o ME BRI S 7 < UK S, Zelic
WAL S MM s A AR STz M 2 12 E T
P 27z 199346 7 H 16 H O AR EC G ' % 7R §. 8
BEMALASA S TEH Y, 4L & B 72~ 1 o # 5sH) e
pik¥ b /AP

LIl H oo ABEIREIT B - RS A H 9 CR4ET7 H 29 H
A& ol MOMEZR WS, VA T4 2T H—F
THiFo 72 AT 0,58, ZEIR Ll E A e, 7 H 30 H
A B IRRIE B TR 2 AT o 2o I 18— F 2 A RIER %
fili o TMl5E, 47 0R 14 mmHg, 2R 18 mmHg. A2 1R @ [
2138 1/2 PD B O R M LAER S, L & 5
FEMNZBRR L 2- R B At d - 2L R T
LM WBHEIRY Yy PbALNE W, ZORLETIE, 0
WP 1% A & XM S KA 20k T db B & il s W
T E o 2 WA H#RIT] 2 Hiv T, A ROl IR T
W% BT L7z, FEMA S OPEREC, S8 T iR E £ 5
MERRC & 72, WBEHFLIRMRER & L THAE L T 7225, Jl
HIHEL AL L e dro 727200, [A4E 8 H 20 HIZ/EHROR -
WFERE)a—vF ANy Y RF—FEEIT L0
TARFAHTIE, 8 T ARIXRHEETH - 7225, FloICIk L
BEIE S R TR L ER T & 22 i h o g T,
2~7 I J5 [A) 00 F 5 0 L R 45 Wl A & AR BRI A3 D L 5
10002 1 PD O IR LA 2 8 & 1 PD @ #FRg I HLAS
F 5 AL, BN 2 LA & S KM e A3 BE A AL 7
SrEERE O MAE AL L, RISV TS & o
o AL L 22 M RN L —  — & 4T L 7. [ 4E 8 H
26 HIZBBE L 7=,

oM 199446 HIHO#M I 4 0.6(0.8X+
1.5D"cyl—1.0D Ax 25°), £ I 0. 01 (5 (E I~ 5E) T &

Ali&EE 103% 15

(O 0O

1 HRRE.
B MR AF BRI O BEHL % 17 - 72 A%, B LA Hg I 75 i
JEASREL IS F XV,

®2 EET

Ba; SN 7-199357 16 H N EREFHE.
B REPIALATA BT E D, 4L & 7= T 5 o #
FIHED B

L. 046 H30 HICREEABEL, M7 H 1 HIZABR
) 2 — v A IR AT L7 X3, 4 12 1996 4 2 H
2 HOIRKEHEZ/RT. 2 0L X JEFIZ 582 HT
Al Z o2 S h Ol bBgEshb L) L_
D, EIERDIIZ 0.7 Tdh o 7 EIRO B BE M FLIE, #rii, 4F
MW MILE XIWEETH - 7225, ) 32—~ 7r 4V
HEFAPERER LIRS, IR BET A LR
BEO 70— RO AR BN 199844 1 22 HD
B, AR 1.2(1. 2% 40.5D), Z£HR 0. 05 (0. 06X cyl—
4.0D Ax 165°) TH 5. AR O RIS X T (ZIEH T, Pl
L, AR S A S, IREIZ TR =3I 9 —7%
flio TS 5 &, (A I iR & b 2 BRI O

RS TTETWA. K412 1998 4 4 A 22 H 12 Ht
i1 L 72 ERG % 7”5 3. negative ERG 7 & @ ¥4% pr ALiE &
Bl otz



T 11411 H 10 H Fe R M55 BEE O L 1R W - Al 819
B TR0 AR OB W & g3 5 720 1K M E BETFOTIVI~6FMBBL, A —+¥—2 2>

MER DNA % it L, ¥ {5 2 B % 3l & 72, Polymerase
chain reaction (PCR) % T A i 2> & fili il L 72 XLRS 1

3 1996 E 2 A 22 BOARRESH.
Zok ZREMZ,5E 82 H T OB S L B
bALNDEIIZRD, FBEHRNIZ0.7 TH- 7.

E4 199652 B 22 BOLXREEH.
)= FANKELTHOHPERBLTVWA. K
HHHLER D 7 o — 2RO Z b2z ATV A,

A.
G

v

5 ACA ﬂ%&‘,CCCAGCTCMCAG 3

A L

H— Il K o THRHERAH & e L 7. XLRS 1 @i+ D T
77 40aF ¥ 102 OEIERY A CGG 40 5 CAG 12

ERLTWAZ LR TEZ(NSE). T2, EHEHDOKEK
mmu 1MER DNA Z3iih L,PCRETT 7 v ¥ 4 % BIRE
LA = bror—2 2 0%— 2o THERNZEL .
100 7 L IWVIZDWTHRE L7223 o F ¥ 102 & RE X &
bz,

m # §#

AN A MR 1, X R0 RKEob o &, &
ANERHG MEDH R S5 S . X Ao K Y
WA B 1, B BESS I AR SR N e 2k 2 R L, 2
SR MR B B IR S B B v ) N ERG 1
S EET,biEA adk L /X { negative ERG &
MEE AL T 2 29, A [l RS L 7 901, o BESR 2 iR [y

Lk OE LA ST, GIROFIER A BREFT
ERGIZEREDO W L & b, X M KM ﬁﬂ%ﬁ
WEZBEo TWIAL MiEZMTAHZENTE LMo,

~~.
R P s
..__,-t!-« - N e,
. - | -;/-hﬁv;., o
7 . -
. . i _.mJ'\/'._,_
& 0
. ,"
- _.,,'

205 0.2 sec 100wv p1v 10mSEC/DIV
5 1998 % 4 B 22 HIZKITL 7-#8EERX (ERG).

b AL S 14012 EAT - THE D, negative ERG @
TR S i R

#

3 C1GJTGAGCTGGGLCI TG1 5

Il | i

6 #—rr—oITH—ICkBEHAT).
A YA FAR— B TrFLrATSTAT— 2o EEEH. o F 102 55 CGG 76 CAG ITE

LTws



820

i, e KI5 e 0 I it {5, XLRS 1 8 An 1%
R X, A ER, KAD 1I32EICBTHKSH
725 TAE TS Y LR AR E0 5 L, HEt L
72 A FHITIC7HHO XLRS 1 BIn - AL
MO Bk T BRET S iz 234 K F P, 214 K% (91%)
\2fl % @ XLRS 1 #{n FREAA ST A7, S nl i
N7z XLRS 1 #15 T-® Arg 102 Gln 2 541, IK3E 6 C
HHZ LS, HREMHTLZEEMENDDL Z LT
Ehdhor. Lo L, Argl02GIn Z R I, F A VO 1%
ZAFNAD2HER, T AN A D 2 KR KN 55 B
JEATAR SN TWAS, ZOZ L5, S ORERNIE X HEH
KW SMETH DL LEZ R,

X MG ) Je KA BEE D ERIR IR D W TIRE L D
W00 hGm B, L L, A AR T EB
ML A B L 72 X o S5 % o S K Mg 55 i o0 i 13 7
W TR LS A ST B AL & B SE 121X 50 A3 R T
HozOT AW HBMILSRRICER L2 8
ZbNs, L L, i Eubke, itdlcsigd s &, §IE
Dra—N"—KONBlELTED, bL b LB OM
Lo ERE AT O, RESIZRIBEIN - 1RG & MR 55l i A3k
WAL, W LD DEEZ TWAH, E 72, ERG AFIEH /8
Hy— vk nlLzDOT, H Y 7o Faefio THELL
A%, scotopic ERG O IEA5 4 T F L Tw7222%, 213D
negative ERG (213 % 64 do 72,

X S A o X FLIE oS b B L B S
WATH DL, Fice OMFIZHEEE L 2 5. G 7 IR A
12 H S FERA L E 2 B L, ERG R a0 R IR fie i 13 i
LW kbdd, Mz FdMiERnoATTETSHY, b
LS % 58 3 AU e e T & 02T, b LR
b, 9 LioBE2 3 20BN LW Lhtbhh 5.
X LB 2 K ML 43 MEE 12 3\ T, XLRS 1 s 14
WORED D TRHVOTHEE FZINImO THHITH

HHtZRE 103 % 11 %

% X HSPERE S B (X, IR O R 7 ) — = ¥ TR
RER G ST THW 0 % e W 2 EP OG5 &
\ZIE, XLRS 1 #{nTOMGIRAR L EZ b,

x &

1) RS © MMM, SNBE o, A0 GRRD)  IRBRSE AR
S5 A, RN T, rhLis s, HUNL, 247—250, 1994,

2) EEHE WS PR AT AR MR S .
VEBARE, b Gi) © ERG - EOG @ ERIR, B8 Fe, W
5, 112—114, 1984

3) BIE>F, RiRETR, 7 E#h—, MEWDY, fHER
B, DNEEFOER, fily o 45 AR B BESE 25 9E B O iR AR Y
Bt L 40: 1097—1105, 1989.

4) Kawano K, Yamaka K, Murakami F, Ohba N :
Congenital hereditary retinoschisis : Evolution at
the initial stage. Graefes Arch Clin Exp Ophthal-
mol 217 : 315—323, 1981.

5) Sauwer CG, Andrea G, Warneke - Wittstock R,
Marquardt A, Ewing CC, Gibson A, et al : Posi-
tional cloning of the gene associated with X-linked
juvenile retinoschisis. Nature Genet 17 : 164170,
1997.

6) Hotta Y, Fujiki K, Hayakawa M, Ohta T, Fuji-
maki T, Tamaki K, et al: Japanese juvenile reti-
noschisis is caused by mutations of the XLRS 1
gene. Hum Genet 103 : 142—144, 1998,

7) The Retinoschisis Consortium : Functional impli-
cations of the spectrum of mutations found in 234
cases with X-linked juvenile retinoschisis (XLRS).
Hum Mol Genet 7:1185—1192, 1998.

8) George NDL, Yates JRW, Moore AT : Clinical
features in affected males with X -linked retino-
schisis. Arch Ophthalmol 114 : 247—280, 1996.

9) George NDL, Yates JRW, Moore AT : X -linked
retinoschisis. Br J Ophthalmol 79 : 697—702, 1995.




