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Identification of Y-chromosome by Molecular Analysis in Patients with Turner Syndrome
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Background : It is known that the Y chromosome or Y-specific sequence is present in about 6%
of Turner syndrome (TS) patients and that it predisposes them to gonadoblastoma formation with an
estimated risk of 15-25%. In this study, we performed a polymerase chain reaction (PCR) in 32 patients
with TS to detect Y-specific sequence. The results were compared with those obtained by the fluo-
rescence in situ hybridaization (FISH) method.

Methods : Cytogenetic analysis was performed by phytohaemagglutinin (PHA)-stimulated periph-
eral lymphocyte cultures, using G-banding. DNA was extracted from peripheral blood for PCR. Seven
different sets of oligonucleotide primers, sex determining region Y (SRY), zinc finger gene on the Y
chromosome (ZFY), testis specific protein Y (TSPY), DYZ3, DYF49S1, RNA binding motif protein
(RBM), and DYZ1, spanning on centromeres and short and long arms of the Y chromosome were
used for PCR. FISH was carried out using X and Y chromosome enumeration probe for Xp11.1-g11.1
(DXZ1 locus) and Yp11.1-gq11.1 (DYZ3 locus), respectively.

Results : Among 32 patients with TS, four (12.5%) were positive for Y specific sequence by PCR.
Of these, two patients were detected previously by a cytogenetic analysis: 45,X/47 XYY and 45,X/46,XY.
Only one Y specific sequence, DYZ3, was detected by PCR in the other two patients without cyto-
genetically obvious Y chromosome. Y signal was not detected by FISH for the last two patients.

Conclusions : It may be reasonable to consider using a PCR method to screen for Y-specific sequ-
ences in all patients with TS. Even though we did not demonstrate Y-signal by FISH in patients with
PCR positive and cytogenetically no obvious Y chromosome, FISH may be another useful method
in TS patient, and futher investigation is nessessary. (Korean J Lab Med 2006; 26:131-6)
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Table 1. Primers and product for PCR amplication

Markers Intervals Primers Product size Reference

SRY 1A1A 5 -CAGTGTAAACGGGAGAAAACAGT-3' 270 bp 6]
5 -CTTCCGACGAGGTCGATACTTATA-3

ZFY 1A2 5 -CGAATTCATACCGGCGAGAAGCCATACC-3’ 735 bp 171
5 -AAAGCTTGTAGACACATCGTTAGGG-3’

TSPY 3c 5 -CCAGATGTCAGCCCTGATCA-3’ 450 bp [8]
5 -GCTCCATCATATTCAACTCAAT-3’

DYZ3 4B 5 -TCCTTTTCCACAATAGACGTCA-3’ 170 bp 8]
5 -GGAAGTATCTTCCCTTAAAAGCTAS

DYF49S1 6B 5 -CACATGAAGCACTGGAACTG-3’ 170 bp [8]
5 -AGGGCCTGAGTCTCCAGG-3’

RBM 3 5 -CTCGGATGTCTTATGGTGGAA-3’ 474 bp [8]
5 -GCATCAACAAGTATGAAATTACT-3'

DYZ1 7 5 -TACGGGTCTCGAATGGAATA-3' 236 bp 8]

5 -TCATTGCATTCCTTTCCATT-3’

Abbreviations: PCR, polymerase chain reaction; SRY, sex determining region Y; ZFY, zinc finger gene on the Y chromosome; TSPY, testis specific
protein Y; RBM, RNA binding motif protein.
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Table 2. Various karyotypes of 32 patients with Turner syndrome

Karyotype Number of patient (%)
45X 16 (50.0)
45 X/46 X,i(Xq) 4(12.5)
46,X,i(Xq) 3(9.4)
45, X/47 XXX 2(6.2)
45 X/47 XXX/46,XX 2(6.2)
45,X/46,XX 1(3.2)
45 X/47 XYY 1(3.2)
45,X/46,XY 1(3.2)
45,X/46,X,+mar/46,XX 1(3.2)
Total 32

133

for Human Cytogenetics Nomenclature 1995 (ISCN 1995)[9]
9] 7)ol wt H sk

1. MR HA

AYA 15X GRE 160N B2 1Y B
HERRIGHIG/2, 500%). IS T2A o3
ot BANZ 5 vhe ThgE Fee) AFS ek
‘ﬂE%E B 45 X/46.X,i(Xq) 7} 44(12.5%), 46X1(Xq)7}
o (94%), 45X/47 XXX} 45X/47 XXX/46 XX7} 247+ 24
(62%) 93 ISl ThFg 9ol UK Table 2). 1]
oA EAGAA 7 AAANT, B3 45X[92)/46X, +mar3)/

46 XX[51%k
Y QAR 45X/47 XYY 1919} 45 X/46 XY 1¢] & BF 2

oA HAEATE 45,X/47XYY ] P Wl o dwE A
AAAEE NASHEY 2P AZ 2 (steak gonadal tissue) ©ll
A QRENEZO 228 AAL JEATR] AUt 45,X/46 XY
o Y Hel o 29 240 R A9 AL e &
< dav AU

2. SetEAAMELS

THELAYNEOR Y Boldr|XEo] THE dE BEF 4
o (125%) tH Table 3). 45.X/47XYY (Z8 )& BE A2
Ao ZZo] FOoH, 45X/46,XY (Zd 2)= TSPYE A2
B A SZE%0 SE 39 Sl 42 GAA HAIA
T Y GHAE FET 5 AT H9EA DYZ3T FFo] H
ArHFig. 1)

=4 13 24 29 23+ 27} nuc ish Xcen(DXZ1x1),Ycen
(DYZ3x2)[144]/Xcen(DXZ1x1)[56]13} Xcen(DXZ1x1)[166]/
Xcen(DXZ1x1),Ycen(DYZ3x1)[34] 0.2 1719 X9} A ztz}

Table 3. Summary of positive results of PCR and FISH analyses for presence of Y-chromosome material

PCR FISH
No. case Karyotype
SRY DYZ3 DYF49S  RBM DYZA1 ZFY TSPY DXZ1 DYZ3
1 47 XYY[36)/45 X[ 14] + + + + + N N N +
2 45,X[37]/46,XY[13] + + + + + + - + +
3 45,X[92]/46,X,+mar[3]/46,XX[5] - + - - - - - + -
4 45,X[61]/47 XXX[35]/46,XX[4] - + - - - - - + -

Abbreviations: PCR, polymerase chain reaction; FISH, fluorescence in situ hybridization; SRY, sex determining region Y; ZFY, zinc finger gene on the
Y chromosome; TSPY, testis specific protein Y; RBM, RNA binding motif protein.
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500 bp

170 bp

Fig. 1. Multiplex PCR amplification of the DYZ3 gene (M, marker;
C, negative control; P, positive control; lanes 1-4, Cases 1-4 was
described in Table 3).

Abbreviation: PCR, polymerase chain reaction.
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