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A Case of a 46,XX Male with SRY Gene

Jeongyong Min, Dong Suk Lee, Soo Kyung Cho, Sohyun Park,
Soomin Lee, Minkyung Baek, Kichul Kim, Doyeong Hwang

Hamchoon Institute of Fertility & Genetics, Hamchoon Women's Clinic, Seoul, Korea

46,XX male is a rare sex constitution characterized by the development of bilateral testis in persons who
lack a Y chromosome. Manifestations of 46,XX males are usually hypogonadism, gynecomastia, azoospe-
rmia, and hyalinations of seminiferous tubules. The incidence of XX male reversal is approximately 1 in
20,000 male neonates. The SRYgene is located at the short arm of the Y chromosome(Yp11.31) and codes
for testis determining factor in humans. Here, the patient, who presented with a normal male phenotype,
was referred for azoospermia. Conventional cytogenetic analysis showed a 46,XX karyotype. Quantitative
fluorescent polymerase chain reaction(QF-PCR) and Multiplex PCR studies identified SRY gene. And,
Fluorescence /n Situ Hybridization(FISH) confirmed the SRY gene on the distal short arm of chromosome
X. We identified the SRY gene on the distal short arm of chromosome X by molecular cytogenetic and
molecular analyses. Therefore, molecular—-cytogenetics and molecular studies were proved to be clinically
useful adjunctive tool to conventional prenatal cytogenetic analysis.
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quantitative fluorescent polymerase chain reaction (QF-
PCR), fluorescence In Situ Hybridization (FISH)Z} Multi-
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Fig. 1. Result of G-banding cytogenetic analysis. The result of cytogenetic analysis of the

patient was 46,XX.
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Multiplex PCR #4] &3} 22 ®EA-F-7d8H4 WS Al3et
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SRY 314 o] -5 2R1sl7] fls QF-PCR 241= AAIsh
Wtk QF-PCR #4= f8lids @xdele] DNAE
instaGene matrix (BIO-RAD Laboratories, Hercules, CA.,
USA)E o] &-3}9] cell pelletsd} vk T2 HE &390 1
PCR-2 Chromoquant kit (Cybergene AB, Sweden)& AHE-3}
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Table 1. Chromosomal Locations and Polymerase Chain Reac-
tion (PCR) Products of Six Short Tandem Repeats (.S7R
Markers. Marker combinations for chromosome specific Multi-
plex QF-PCR assay are also shown.

Primer Amplicon size .

mix Maker Dye label (bp) Location
Amelogenin  HEX X 103-108  Xp22.31-Xp22.1

1 (AMEL) Y: 109-114  Ypll.2
XHPRT 6-FAM 260-304 Xq26.1
DXS6854 6-FAM 93-119 Xq26.1

9 DXS6803 HEX 101-219 Xq21.31
SRY 6-FAM 202-207 Ypll.31
X222 HEX 190-250 Xq28Yq

SRY +73721e] 91215 €1sh7] 918l FISH #41 A8 st
Atk VAL FAIAZAA ARE G em” AAE 9%
probex= LSI SRY (spectrum orange)/CEP X (spectrum
green) dual probe (Vysis, IL, USA)Z A}83Fo] orange?]
signal X fAA19 @ gt B4 17, spectrum
green?| signalS 27 &<13}AtHFig. 3).

sk A3l o] 21+ Y chromosome deletion detection
kit (Y Chromosome Deletion Detection System, Version 2.0,
Promega, USA)E ©]&3to] Y 4419 24 HL=E &gt
1A} AT Wk g aAle] DNAE Puregene DNA isolation
kit (Gentra Systems Inc., Minneapolis, MN, USA)S A}-&-3}
o™ Y chromosome deletion detection kitol|4 #|&-s}+=
7ol whg} multiplex matrix mix A, B, C, D, E9] 57} &
ARGtk olwl AM8-¥ sequence-tagged sites (STS)
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Fig. 2. Electrophoretogram of a QF-PCR product from Multiplex PCR 1 and 2. The
x-axis displays the computed length of the PCR products in base pairs as determined
automatically using an interal lane standard; the y-axis displays fluorescent intensity
(in arbitrary units). Multiplex PCR 1; Amplification of marker AVIXY and XHPRT resulted
in a single peak and two different—sized peaks at a ratio of 1: 1, corresponding to the
two X chromosomes in a female sample. Multiplex PCR 2; The DNA sample was
heterozygous for DXS6854, DXS6803, and X22. However, the SRY marker revealed
an informative PCR result.

Fig. 3. Interphase and Metaphase FISH with LSI SRY (orange)/CEP X (green)
Probes. An orange signal corresponding to the SRY gene was visible at the end of
chromosome X next to two green signals corresponding to the centromeric region of
both chromosomes X. Red big arrow: LSI SKY, White small arrow: CEP X
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] Fig. 5. Y chromosome deletion analysis. The amplification
products from the Multiplex A Master Mix, Multiplex B Master Mix,
Multiplex C Master Mix, Multiplex D Master Mix, and Multiplex E
Master Mix are shown. Lane 1, male genomic DNA control; Lane
) ’ 2, sample male DNA Lane 3, DW. Bands generated with a male
= . .
5 = genomic DNA control were compared with those from a sample
g containing a Y chromosome deletion. Multiplex E only shows S7k
5 band. The marker (M) lanes contain a 50bp DNA step ladder. Big

Fig. 4. Y Chromosomal locations of twenty sequence-tagged sites
(STS) markers (http: //www.promega.com/ ths/tm248/tm248.pdf) .

3} 46XX 2 A4 o1 e] MFEA S ndrh o) Ao E
AGelq Ho] BAAZ AR B2 o] AAS At

FISHS} Multiplex PCR #4] 52 #A-f-7d82 WS 44
stk AAllel webds, dnbEel G AU 2
st RS A 3sh7] o822 QF-PCR, FISH, Multi-
plex PCR %4 &2 A 82 Whilo] Bl o=
HFEA] F sk - f-8-35fth

NG L ARNE ARIsH] Y5t A Al wE e $
3l QF-PCRE o] &-3ato] #xte] A& &Rlstaat akqict &
AA A 670] STR markers AR5 S w(Table 1),

arrow: SRY locus band, Small arrow: SMCX control band

AMEL marker®] 79 Q24 Xeol sldsl= b2 peaks
UeRdlon, XHPRT, DXS6854, DXS6803, X222 4712
markers oA &= A& T size? heterozygousdt 1:12] 274
peaks7} #E o] X GAMA7E 7 JHE 1o, SRY
markerol|4= &2 peak”t 1% o] XX HA 9] Ale €
e = ASATHFig. 2).

QF-PCR 47 24 daE B2 SRY 3242] 9]
A5 #elsky] 98A LSI SRY/CEP X dual probes ©]-§-3}
o] FISHE Al&skgitt. LSI Sryel @lldshs spectrum
orange signalS X @A 9] ket Wk F9oflA 17) #zhst
a1, CEP X o alj3d3}= spectrum green®] signals 271 &
I THFig. 3). o= X @A Aol whek ek -9)ol SRY
AAE Eshehs 492, "l E] 46, XX FAelA &k &
= 9l 5 spuolth

w3k AL3)E o] 9= Y chromosome deletion detection

i)



SRY STXIE 7tEl 46,XX A 184 149
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