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PCR-based Analysis for Y-specific Sequence in Patients with Turner Syndrome

Young Woo Jang, M.D., Hyo Jin Chun, M.D., Eun Jin Kim, M.D., Dong Seok Jeon, M.D., Jaec Ryong Kim, M.D.,
Young Jae Lee, Ph.D.*, and Young Jae Kim, M.D.**

Department of Clinical Pathology, Institute for Medical Science*, College of Medicine, Keimyung University, Taegu
Department of Clinical Pathology**, Masan Samsung Hospital, Masan, Korea

Background : In patients with Turner syndrome, it is known that the presence of Y-specific
sequence is correlated with the risk of gonadoblastoma development. Y-specific sequence are
frequently present in marker chromsome which can not be easily identified by cytogenetic
method, because it is very small in size and unstable during mitosis. So, in this study, karyotype
of 30 patients with Turner syndrome analyzed by cytogenetic method and the presence of
Y-specific sequence was identified by polymerase chain reaction (PCR).

Methods : Cytogenetic analysis was performed by Phytohemaggulutinin (PHA)-stimulated lym-
phocyte culture and G-banding by Wright stain without trypsin treatment. Four Y-specific se-
quences were amplified by PCR using specific primer for Sex determination on Y (SRY), Ame-
glonin like gene (AMGL), Y1.1-1.2 repeat sequence (Y1.1-1.2) and B fragment of DYZ1 (DYZ1-B).
DNAs for PCR analysis were extracted from peripheral blood lymphocytes of preserved cell
pellets which were harvested for cytogenetic analysis.

Results : Cytogenetic analysis revealed various karyotypes in Turner syndrome such as 45X,
46,X,i(X)(910), 46,X,del(X) including four cases of 46,X,+mar and three cases of 46,X,+r. It is
could not identify Y-chromosome in this 30 patients with Turner syndrome. By PCR, three patients
(10%) with Turner syndrome had at least one Y-specific sequence; one case of 45,X karyotype
was amplified in SRY; one case of 45,X[9]/46,X,i(X)(q10)[1]/46,XX[10] was amplified in AMGL,
Y1.1-1.2; one case of 46,X,i(X)(q10) was amplified in SRY, AMGL and Y1.1-1.2. None of case
was amplified in DYZ1-B.

Conclusions : PCR for amplification of Y-specific sequence was thought to be useful in detec-
tion of Y-chromosome, which might be helpful in early diagnosis of gonadoblastoma in patients
with Tumer syndrome. (Korean J Clin Pathol 1998; 18: 271-8)
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HAA HAAks #xke] Zx¥d YxJE Phytohaemagglu-
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Fig. 1. Map of Y-specific markers used in this PCR-based study
of Turner syndrome.
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Table 1. Oligonucleotide primers for amplification of Y-specific DAN markers
Markers Primers Sequences (5-3) Product size (bp) References
SRY SRY-1F AGTGTGAAACGGGAGAAAACAGT 270
SRY-2R CTTCCGACGAGGTCGATACTTATA [27]
Ameglonin like gene Outer primers
AMGL-1 CTGATGGTTGGCCTCAAGCCTGTG 647
AMGL-2 TAAAGAGATTCATTAACTTGACTG
Inner primers
AMXY-3FY TGACCATTCGGATTGACTCTTTC [28]
AMXY-4R TTCATTGTAAGAGCAAAGCAAACA
Y1.1-1.2 repeat sequence  Y1.1 TCCACTTTATTCCAGGCCTGTCC 154 [29]
Y1.2 TTGAATGGAATGGGAACGAATGC
B fragment of DYZ1 Y1-6F AATTTGAGCATTCGTGTCCATTCT 1,024 [30]
Y1-4R ATGCCCTTGAATTAAATGGACT
2) Al turationS 94ColA 1%, annealingS 54 ColA 1%, elongations

Y-S0 971429 #48 sl Agol ALe 24 AAE vl
ALHNF, PR FE AN A o B 5
Farddgi-go s FA% Y-5o] A= BT 4F0F Na-
kahori 5[11]02]3} deletion mappmg% 23 loci = Fig. 1914}
Zo] Y-gMA) trebo] $1x)8 SRY S AMGL 18] Y- 4]
Aol A Y1.1-1.2 vHEA7|MLE(Y1.1-1.2)3 DYZ19 B2
ZA(DYZ1-B) 5o

Zt AP 9] g, °§7W°ﬂ 2 PCR 5 &9 2
13 Z2d AMGLY Z%+= 22 SHa2d4
PCR)& A&k, 718 A= 12 ¢asd
round-PCR)& A3}t

7] Table
F-3-(nested-
Els

s
A

2 (single

Zta A A8 3 thermocycler= hot-air capillary &
I FTC-2000[ gl Tl 2 (5), 8k ] & o] &3t o H, wd-87]e
EA (10 pL. volume at 2 inch, idahoA}, ¥])) & ARS8 H}. Wt
S EFEL 1 4l A DNAES 71eke] 10 uL7t H%2 815
o 242k 5 M9 A, 0.5 units®] Taq polymerase (Promega
AL 1)=5), 50 mM Tris HCI(pH 8.3), 3 mM MgCly, 500 ug/mL
FEH LR (Sigmart, P15 Z42F 2 mMe} NTP (dATP.
dGTP,dCTP,dTTP)7} §HHES HF =2 243
SEFES BAR) Y3t BEOE JES T U SRY
9} Y1.1-1.29| <= predenaturationg 94Col|A 10 %7+ Al&¥s}taL
denaturation 94 CollA 1%, annealingS 65CollA4 1%, elonga-
tion- 72°CollM 2029] 270l 353] W3 ¥, post-elongation
L 72CAA 20 23F AAEY . AMGLS SRY ¥ Y1.1-1.2¢
Ut 27 A 13} FFELANNEE A, 12 TFEL
HAhE FEAE 1 UL E 27 TFEAAA N9 4 DNAZ
st 1A FHEAAANE Y FYd o= .
DYZ1-B= predenaturation2 94°Coll A 10 27+ Al8)3}aL, dena-

N

r& OH‘I
rE

72Tl M 2029 £U 2 353] 3§, post-elongation 72
TollA 2027+ A133Ach

FTHEAANTS 2HE9] NS 98t 1.6% synergel (Di-
versified Biotech AL, =) 3} 0.8% agarose’} E3HE gelol A A
71%9% 8 % ethidium bromide® @43 th UV transillumin-
atorstol X Y-5o] &g & fdsta ZepZo|E s
2 ZYsisih

2 1
83 (Table 2)
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Table 2. Various karyotypes of 30 patients with Turner syndrome

Karyotype No. of cases

45X

45X

45 Xt(4;13)(p12;p12)
46,X,i(X)(q10)
45,X/46 ,X,i(X)(q10)
45,X/46, XX
45 X/46 X, +r
46, X,+mar
45,X/46,X,+mar
46,X,del(X)(q11.2)
46,X,del(X)(g22)
45,X/46,X,i(X)(q10)/46,XX
45,X/47 XXX
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45X

B 45X and second cell line

46,XX

;

C Structrual abnormalities of sex chromosome (Fetoprotective effect)

46,X,del(X)

a&

46,X,+r

)

46,X,+mar

Fig. 2. Schematic presentation of partial karyotypes in Tumer syndrome patients. (A) Classic 45X, (B) Mosaic type with 45X and 2nd
cell lines (46,XX), (C) Various structual abnormalities of sex chromosome with fetoprotective effect.
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Table 3. Summary of karyotype, Y-specific sequence amplification and ultrasonographic finding of the 30 Patients with Turner syndrome

Patients Age Karyotype EXte.mfal Y-specific sequence ampification Ultrasonographic finding
genitalia SRY AMGL Y1.1-12 DYZ1
1 18 45X Female + - - - Unckecked
2 16 45X Female - - - - Unckecked
3 4 45,X/46,X,i(X)(q10) Ambugious - + + - Rt rudimentary testis, Lt abdominal
/46,XX genitalia undescended testis, ovary
4 20 45Xt(4:13) Female - - - - Unckecked
5 23 46,X,i(X)(q10) Female + + + - Unckecked
6 21 45,X/46,X,i(X)(q10) Female - - - - Unckecked
7 22 45X Female - - - - Unckecked
8 18 45,X/46,X,i(X)(q10) Female - - - - Unckecked
9 18 45X Female - - - - Unckecked
10 17 46,X,i(X)(q10) Female - - - - Agenesis of ovary and uterus
11 10 45X Female - - - - Rudimentary uterus, both ovary(-)
12 26 46,X,del(X) Female - - - - Hypoplastic uterus, Rt ovary(-)
13 17 45 X/46, X, +r Female - - - - Unckecked
14 20 45 X/47 XXX Female - - - - Unckecked
15 33 45,X/46,X.+mar Female - - - - Unckecked
16 8 45 X/46 X, +r Female - - - - Unckecked
17 2 46, X.-++mar Female - - - - Unckecked
18 9 45,X/46,XX Female - - - - Unckecked
19 30 46,X,i(X)(q10) Female - - - - Unckecked
20 24 46,X,del(X) Female - - - - Uterus(-), Both ovary(-)
21 5 45 X/46 X, +r Female - - - - Unckecked
22 29 45,X/46,X,i(X)(q10) Female - - - - Rudimentary uterus,both ovary(-)
23 28 45X Female - - - - Unckecked
24 13 45 X/46 X, +r Female - - - - Uterus(-), Both ovary(-),
25 9 45,X/46,X,i(X)(q10) Female - - - - Unckecked
26 16 46,X.+mar Female - - - - Uterus(-), Both ovary(-)
27 23 45,X/46,X,i(X)(q10) Female - - - - Hypoplasic uterus, both ovary(-)
28 28 45,X/46.XX Female - - - - Unckecked
29 30 46,X,i(X)(q10) Female - - - - Unckecked
30 1 45X Female - - - - Unckecked
270 bp —p
647 bp —p=

Fig. 3. Gel electrophoresis of the PCR product of Yp-specific se-
quences of SRY marker: Lane 1 and 5; 270 bp PCR products from
case 1 and 5, Lane 2,3 and 4; absence of 270 bp PCR products
from case 2,3 and 4, F; absence of 270 bp PCR products from
normal female control (negative control), M; 270 bp PCR products
from normal male control (positive control), S; DNA size marker
(repeat of a 100bp DNA).

Fig. 4. Gel electrophoresis of the PCR product of Yp-specific se-
quences of AMGL marker: Lane 1,2 and 4; absence of 647 bp PCR
products from case 1, 2 and 4, Lane 3 and 5; 647 bp PCR
products from case 3 and 5, F; absence of 647 bp PCR products
from normal female control (negative control), M; 647 bp PCR
products from normal male control (positive control), S; DNA size
marker (repeat of a 100bp DNA).
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154 bp —p

Fig. 5. Gel electrophoresis of the PCR product of Yg-specific re-
peat sequences of Y1.1-1.2 marker: Lane 1,2 and 4; absence of
154 bp PCR products from case 1,2 and 4. Lane 3 and 5; 154-bp
PCR products from case 3 and 5, F; absence of 154 bp PCR
products from normal female control(negative control), M; 154 bp
PCR products from normal male control(positive control), S; DNA
size marker (repeat of a 100bp DNA).
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o] AlME i(X)(ql0)9] AFE BFa 2 oo} 45X 5 B
g1 delA Y-5o] @714 G0l RHATH, i(X)(ql0)S 7H
2 oo M= o] TL4AMA (isochromosome) ol Y-SEA4 7} 2 ¢ =
R 7Aooy Y-2AA 9] ‘low-grade’ BAFO|ZE-S A&
A=, AR Aol tdiM= fluorescence in situ
hybridizationd ¢ A7} Bastrpal Azget 45X A
7 FdE 19 B Y-5o] G7IMge] FHEAAHTEHL
2 239 AL Y-9449 ‘low-grade’ ZAo|A8 Y 715A4S
AARRIY, o] & oPds FHM X e Y-9AAE u$ £
3t FEIA N A 2AE7] o, AMAAAIZE 45, X 8
oz osE A7 B 25]. Medlej 512612 45X 3&&
71140 dle] A5 1 oolA, Kocova 52312 18 4l F 6 d|ollA
Y-5o] g7|Mdo] ZZHtha B 3oy o5 F45}7]
E 45X YL 7K BAlol| A Y-aAA o 271 4] o4 2

€ GAA A A 9070 oS FIIMEE T3 oF St
A3tk e o] AFellMe Sl 11 AS F7INESY
o] 5070 SIS FAdHOY V-4 14
A=A

o] A7l AE SRY, AMGL, Y1.1-12 2 DYZI-B 59 Y-
o] A7IMES FHEAANEH L E FAFSTE SRY = X-Y
A 99 pseudoautosomal boundary$l Yp 11.3¢] $x]3ka )
3 AR AR e F83 988 she AR ¥EA 9
tH20,27]. AMGL2 Y-gAA18] SA4IA Fo 3 o349 9l
o] ameglonin gene (AMG) 3} /5448 Hole FA 5] f34
2 fRA AR A 9lom[28] Y1.1-1.29F DYZ1-B&=
Y-9AA4 & heterochromatic region®] 23 24 E 2}
Sar 9lat, DYZI family 9] $23 WHE4714 4] pHY109] 45
2 ERFHET29,301.

£l

Mo N

%
A
A

[0
rr

AL 24



Tumer 552014 PCRS 0183 Y-50| &7I4Zel 5%

o] 79 ¥ 3 Za 5 3
Y1.1-12¢} DYZ1-B 701]"1 Y1.1-1.2 J %Z53 DYZI-BE
Z5A) g9k, I ol of ol Ao 7}—5*3—%
1 EF Ao, JXlx}oﬂ 02 FHasdgY) SZa
& Aolo] 7118t THeAE AT &

Bisat S[31] o|8A4& 714 45X ¥ <] Turner
Aol A Y-AAA o] EA| RS “gi“ %‘ ﬂ%ﬂ—éé‘ﬁr
3] Y-5o] 471MEE o] &ate] v
e Y-5o] ¥71M g0l E8HA %‘0 XIJ TRz
dMe Y %01 71 gol TR AT Bl kgt whepA] 2

Y A o] wAlo)|AY-S PAF A & 5 ik
I ﬂi%ﬂ—ié ojuf FHEAE o] &ato] FE BANE
o] Hi= FAsAT o] AT Y-5
21 A ol A o] 37

¢

=2

T

rxomel PN Hob
N 12 O My
N =2

ox PN rx o[N

e
—LJ
ol
iin
:J_
£ e ox

4, olee @ge P13 240 Be 2]
S QA E4 GRS FA7 V-G oA, 24

@ Y-5ol 97149 )9l Y-@AAls] FAE BAHAS K
A= WAgs mc}.

Coto 5[24]8 SRY HEC 2= Turner 3+ 3HAbo|A Y-
A kel ““ZH“] £ 435 Uil = gl F8a
°] ATAME S8 3W A A4 olFAFo] FutE Bxlo|9]

LB SRY %S5 7IHstgl eyt SRY7F SEHA ke Y-
o Al

A Theke] AMGLZ Akl Y1.1-127F SZH .

o] dttdle 3R FRot A A Turner T3] I
Fgg Holx ¥, UAH FLAS TAZ BIS Ut 4
Al B 25 Apgo] HEAEHA Ak, FF I
A7F BEE 2149 ARBAE o A HAE A
46X, +mar ¢ 9P B0 o] £2 F4A 7} SRY, AMGL,

Y1.1-1.2 % DYZ1-Bol 257 S%o] Hol f27h Y-F4A 2
Aes 5 AUATh
o] AFA Turner S5+ Extol tis) =7
HAAE AAIBHA] Fstgon o BaEd fH?'& 37138
AL §lolA, Y-5o] 471X g9 EX9 AARAET DA 9
Toke] FAE &5 UJA, Turner 37 %XMW o|gA
S sukete] Y-GAAG Y- frefe] fraEde] A7t
A=A 719 4 “Xﬂﬂ*}‘ﬂ“ﬁﬁc’i ol& 575?'% =
o, FHELAY WS o] &30 TN Y-5o] A7INES F
Zloleka Azte ofzint,
0]%94 ATZA PCR #ARE Y-50] 47I14ES A=t
sk st “J‘%‘P—i *ﬁﬁﬂuﬂ Turner F37 %XMW Y-

_P_‘,
ot
rlo
x,
rx

1k Ho 1o d PN BN

oﬁi o,

oz A 71“?4_5}.

HHZ : Turner 2E 2347} Y-Eo] &7|MES B4t 9o

o
oX,

[

=2

R

oXx,

2

o

=,

|

z S

to 4 N & R ¥9 rE

%0 ol
v}

o

©

o,

re

-4

=

X

[r d

oflt
o
L oAr
X
o,
fd
of\
oo
FO‘I
B
re
L2
s
ole
o
o,
oo
ot
f
—

oft
2
of

1976 1997 29714 A o] 54k
RBATE At GAA AL ="

2.900 B% Turner %702 3% 30 W] 32 39}, o
A A M= Al DxE A FIEZIE phytohaemagglu-
tinin©. 2 A=3F 3 72 A7 8 9kahed, trypsin A€ §1°] Wright
galdlo g G-EH& ANFFHLE Y-5o] 471X Ee 4L Y-
A ko] SRYSH AMGL3 Y-G4A 4¢e] Y11-1.23%
DYZ1-B 59 4 7kA AR ta] SFELA-EHOZ A
AlBtEa, AAE T2 T JUAHAL T HASEE A EH
AHE AHESFATH

A} AAAHAA Turner =3 3219 g HF 29
45X o] 9]l 46,X.i(X) (ql0), 46, X,+r, 46X, +mar, 46,X,del(X)
o] FxA oS FHE A9k BAto|AE FoE fefslgle
o Y-gaA e 2471 F99 dE At FHELAYNS

Y-5o] 71X Ee] Xé% gAE BF 3 d(10%) & 1 o€ 45X
o gFoz SRYW FZo] HYL, 1 o€ 46,Xi(X)(q10)9]
3L 7kA|1 SRY, AMGLJJr Y1.1-129] F%Fo] =3It 1 &
45,X[91/46,X,1(X) (q10)[11/46,XX [10]1¢] ¥ o2 AMGLH
Y11-129] 5% =3om B8 2530 HAPY a18ko] Whs o] 4
HAAES AFsth DYZl—Boﬂ ZZd o gt

ole] AnaA FHELAYNIHARE Y-5o] 47
%Xé skl fréska 1he ?‘a ‘%'49_ A7 =™, Turner
Aol A Y- frefe] frEdo] EAstd &3 7}
AT AARAMES 2A AFE o Z3ted =S

Ao Azten,

o [
=2
o
rlo
—_
©
O
NS}
rL

fu
e 0

O,

o ofr ofN
o
l‘-lJ NIO

o2k

rok

Ikt

1. Kleczkowska A, Dmoch E, Kubien E, Fryns JP, Van den Berghe
H. Cytogenetic series of 478 patients with Turner syndrome. Genet
Couns 1990; 1: 227-33.

2w, WA, ol 2], ut
glote] AEe] A A
15: 677-84.

3. Verp MS, Simpson JL. Abnormal sexual diffentiation and neoplasia.
Cancer Genet Cytogenet 1989; 25: 191-218.

4. De Arce MA, Costigan JR, Lawler M, Humphries P. Future evi-
dence consistent with Ygh as an indicator of risk of the gonado-
blastoma in Y-bearing mosaic Turner syndrome. Clin Genet 1992; 41:
28-32.

5. Wegner RD, Scherer G, Pohlschmidt M, L’ Allemand D, Gal A.

220, A, AEH 2. Turner 257
Agky B, s gesslA] 1995



278

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Ao, AR,

Ring Y chromosome: cytogenetic and molecular characterization. Clin
Genet 1992; 42: 71-5.

. Nagafuchi S, Tamura T, Nakahori Y, Takano K, Nishi Y, Iwatani

N, et al. The majority of the marker chromosome in Japanese patient
with stigmata of Turner syndrome are derived from Y chromosome.
Hum Genet 1992; 89: 590-2.

. Page DC. Hypothesis: Y-chromosomal gene causes gonadoblastoma in

dysgenetic gonads. Development 1987; 101(suppl): 151-5.

. Verma RS, Babu A, ed. Human chromosomes: Manual of basic tech-

niques. 1st ed. New York: Pergamon Press, 1989:4-51.

AeH, AANE, sl daAlE 1070 e
A, i@ gelstE x| 1992; 12: 47-66.

Mitelman F, ed. An International System for Human Cytogenetic
Nomenclature (1995), S. Memphis Tennssee USA. Karger Publishers
Inc. 1995: 1-114.

Nakhori Y, Tamura T, Nakafuchi S, Fujieda K, Minowada S,
Fukutani K, et al. Molecular cloning and mapping of 10 new probe
on human Y chromosome. Genomics 1991; 9: 765-9.

Isurugi K, Aso Y, Ishida H. Prepubertal XY gonadal dysgenesis.
Pediatrics 1977; 59: 569-73.

Jones HW, Ferguson-Smith MA, Heller RH. The pathology and
cytogenetics of gonad. Obster Gynecol 1963; 87: 578-600.

Manuel M, Katayama KP, Jones HW. The age of occurrence of
gonadal tumors in intersex patients with a Y chromosome. Am |
Obstet Gynecol 1976; 124: 293-300.

Marquezu-Monter H, Armendaes S, Buentello L. Histopathologic
study with cytogenetic correlation in 20 cases of gonadal dysgenesis.
Am | Clin Pathol 1972; 57: 449-56.

Schellhas HF. Malignant potential of dysgenetic gonad. Obstet Gyne-
col 1974; 44: 298-309.

Donahoe PK, Crawford JD, Hendren WH. Mixed gonadal dys-
genesis, pathogenesis and management. | Pediatr Surg 1979; 14: 287-
300.

Sinisi AA, Perrone L, Quarto C, Barone M, Bellastella, A Fag-
giano M. Dysgerminoma in 45X Turner syndrome: report of a case.
Clin Endocrinol 1988; 28: 187-93.

Magenis RE, Tochen ML, Holahan KP, Carey T, Allen L, Brown
MG. Turner syndrome resulting from partial deletion of Y chromo-
some short arm localization of male determinants. | Pediatr 1984; 105:
916-9.

20.

21.

22

23.

24.

25.

26.

27.

28.

29.

30.

31.

Berta P, Hawkins JR, Sinclair AH, Taylor A, Griffiths BL, Good-
fellow PN, et al. Genetic evidence equating SRY and the testis-deter-
mining factor. Nature 1990; 348: 448-50.

Jager RJ, Anvert M, Hall K, Scherer G. A human XY female with
a frame shift mutation in the candidate testis-determining gene SRY.
Nature 1990; 348: 288-94.

Koopman M, Gubbay ], Vivian N, Goodfellow P, Lovell-Badge
R. Male development of chromosomally female mice transgenic for
Sry. Nature 1991; 351: 117-21.

Kocova M, Siegel SF, Wenger SL, Lee PA, Trucco M. Detection
of Y chromosome sequences in Turner syndrome by Southern blot
analysis of amplified DNA. Lancet 1993; 342: 140-3.

Coto E, Joaqunin FTl, Maria ], Menendez, Hernando I, Plasencia
A, et al. PCR-based study of presence of Y-chromososme sequences
in patients with Ullrich-Turner syndrome. Am | Med Genet 1995;
57:393-6.

Larsen T, Gravholt CH, Tillebeck A, Larsen H, Jensen MB,
Nielsen ], et al. Parental origin of the X chromosome, X chromosome
mosaicism and screening for "hidden" Y chromosome in 45,X Turner
syndrome ascertained cytogenetically. Clin Genet 1995; 48: 6-11.
Medlej R, Lobaccaro JM, Berta P, Belon C, Leheup B, Toublanc
JE, et al. Screening for Y-derived sex determining gene SRY in 40
patients with Turner syndrome. | Clin Endocrinol Metab 1992; 75:
1289-92.

Nakagome Y, Seki S, Fukutani K, Nakafuchi S, Nakahori Y,
Tamura T. PCR detection of distal Yp sequences in an XX true
hermaphrodite. Am | Med Genet 1991; 41: 112-4.

Nakagome Y, Seki S, Nakafuchi S, Nakahori Y, Sato K. Absence
of fetal cells in maternal circulation at level of 1 in 25000. Am | Med
Genet 1991; 40: 506-8.

Nakahori Y, Mitani K, Yamada M, Nakagome Y. A human Y-
chromosome specific repeated DNA family (DYZ1) consists of tandem
array of pentanucleotides. Nucl Acids Res 1986; 14: 7569-80.
Nakagome Y, Nakafuchi S, Seki S, Nakahori Y, Tamura T,
Yamada M, et al. A repeat unit of the DYZ1 family on the human
Y chromosome consist of segments with partial male-specificity. Cyto-
genet Cell Genet 1991; 56: 74-7.

Biast T, May K, Litwer S, Broecker B. Y chromosome mosaicism
in the gonads, but not in the blood, of a girl with the Turner pheno-
type and virilized external genitalia. Clin Genet 1993; 44: 142-5.





