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= Abstract =

Male sexual differentiation involves a cascade of events initiated by the presence on the Y
chromosome of the of the SRY (sex determining region of Y chromosome) gene, which causes
the indifferent gonad to develop into a testis. Hormonal products of the testis, predominantly
testosterone and Mullerian inhibiting subtance (MIS), then contro] the sexual differentiation of
the developing fetus. SRY is a transcription factor; however, target genes for its action have yet
to be identified, because the DNA recognition sequence for SRY is found in many genes.
Therefore the study of intersex disorders is being used to identify other genes active in the
pathway of sexual differentiation.

Patients with 46,XY gonadal dysgenesis, or Swyer's syndrome, have streak gonads, normal
stature, and a sexually infantile phenotype with Mullerian structures present. The inheritance is
usually sporadic but can be autosomal dominant or X - linked recessive. Unlike 45,X patients,
stigmata of Turner syndrome are rare. As many as 20 to 30% of patients are at risk for
malignant gonadal tumor formation and should undergo gonadectomy soon after the diagnosis is
made.

We have experienced a case of Swyer syndrome which showed a positive SRY gene in
peripheral blood and gonad. So we report this case with a brief review of literatures.
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GENETIC RESEARCH LABORATORY
CHA GENERAL HOSPITAL

Patient name : You

Referral reason : 1" Amenorrhea

Specimen type : P.B.

age / sex: 20/F
recieved date: 97.9.18.
physician: Lee ]. N,
hospital no.:

Result : 46,XY,female
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Fig. 1. Karyotype showing 46,XY (Swyer syndrome).
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I SRYAAZE 7B XX E EaE o). v
ol XY{d-& SRYFARL EdWolE 71X
I Sve A7 ok 28X W g REe XY
S E SRYFAAL] EdWols} gl oA
< HE AT 42 A Bdde AL 9
o gt} ofute o] AR} SRYGH A &
(downstream)ol] 2|8t 414 B2 7)o SRY
FAzLY A 93t Y Te Yoz
zdde A 2o

7192} (chimera) & 7o x] A= o2 13o]
Wt = Sertolid] E7bo] YH M2 W e &
S Abde] YA olvte g 2rdge
SertoliA] ol X dojriz ojZo] mghe] P24
¥, Leydigh ¥, 18]3 XFAM I (interstitial cell)
g ugds fFrdxx wen.

AASE T2 Y3 YA AN SRYFAA
FHE B SwyerTF g HASA7 o ek
& E¥nE 7 BRashs uhoo)
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19419 4 Ho] Ay LA L F
Ao 2 LRI A BAY Y A2y
o) abael it

o] T A AWOZE AH 162 cm, HF 59 kg,
¥ 110/70 mmHg, A& 37°C, =4} 803]/%-0] R
S {42 Tanner 17], €2+ Tanner 27]9)
25 2 A4E 53 A AaAqY AF
SRAHA Fon F& R&I|ox F37t
A A egskeh Iz e an Y AF F&
F&718 &E F A4

A&7 estradol: <13 pg/ml, FSH: 46.0 mIU/
ml, LH: 12.5 mIU/ml, progesterone: 0.20 ng/ml, tes-
tosterone: 0.31 ng/ml, free testosterone: 1.70 pg/ml,
androstenedione: 1.07 ng/ml, TSH: 1.27 pU/ml, pro-
lactin: 2.7 ng/mig t}. A F A A4 46,XYZ H 5]
o Swyers ¥ o2 JIHAUT (Fig. 1). THL
B9 ABY S 2487 Aot YT LAL
7 A+ A3} AFP: 1.0 ng/ml, B-hCG: <5 mU/ml,
CA 125: 187 U/ml=Z A Q474 & B
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Fig. 2. PCR results showing SRY gene.
Lane 1: 100 bp marker
Lane 2: normal male control
Lane 3: gonad of patient
Lane 4: peripheral blood of patient,
Lane 5: peripheral blood of patient's father.
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fape) gxg ot YA AdolA SRYFAAE
AA A3 B% FAd oz A= ot (Fig. 2).
ape} opp x| N E SRYFAA7}F AEHA L
olryes @A o] B E HAE AR E
At

DRAHAA | o3k A2 Mo A F 34
A 83l 33 ol = testosterone T} B2 & AR 24
(Mullerian inhibiting substance: MIS)e| #o]Fhc}. 11
B3 dael RAA e Aol BAY o
AMEAL Bu)ste Sertoli]| 22 A E n3A}
(testicular cord)®] ¥ o]t} (Koopman et al., 1990).
EY# JAEA L A F#, 2, ATA
2, 228n AR 132 P43t EdHES H
3}A1 71T} (Behringer, 1994). Ee|% oA E2 &
Flel Fdd Bct9) (subunit) 2 FAH 140~
kDa®] Bhula (glycoprotein)= ¥ 33412} B
(transforming growth factor : TGF-B)79] 3 EH
o]t} (Lee and Donahoe, 1993).

nEAt YA T age] A ZA A Leydig
A E7F A7)+ o 7)ol A & testosteroneo] EH]
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At} (Wilson ez al., 1981). Testosterone2 choles-
terol 2 5-¥] P450scc (cholesterol ¥4 ¥-a] & 4),
3B-hydroxysteroid dehydrogenase (3B-HSD), P450c-
17 (170-hydroxylase/17, 20-lyase), —12) a1 17B-hy-
droxysteroid dehydrogenase (178-HSD) 59 4 &
AXA YA E) Miller, 1988). Testosterone2 &
ol 2Hg-3te] ¥ug, FH, aeln Pdge g
39 W37 B/d o #ed @t (Siiteri and Wilson,
1974). 243 244719 FAdsl, 8%, a2lm AY
A gede o 283t G E 229 dihydrotes-
tosterone©] & 2 3}t} (George et al., 1991). Testo-
sterone2 Sa-reductaseol] ©]&le] dihydrotestosterone
o2 AVH L oi7ldlE 247} e 2 2
5o de 2709 FH &4 (isoenzyme)7} Tk
So-reductase 2% 2 Elolo] A7)m B Aol w
g, A=A, 2 AYA, A9, 318, agn
AGAZE T3 2 FAZTEE TH 20
A 2AL} (Thigpen et al., 1993; Silver et al,
1994; Eicheler et al., 1994). 18 EY T A= A A
ote] 379 FoA dAH oz FHEY A}
£7] o] %o 35} kol A F& P} (Thigpen et
al, 1993). So-reductase-f-Ax}e] W& dihydro-
testosteroneol] 9j3l] 5 o2 Ao dihy-
drotestosteroneo} ©j-¢- Z7}3l7A] DT} (George et
al., 1991). Testosteroned} dihydrotestosterone-2 &
AT 28 4&H (androgen receptor)ol] EA|ol] A
g8} x) gt dihydrotestosteroneo] © 7}5}A) 443}
3 3 e} 7} =]} (Wilbert ef al., 1983; Zhou et al.,
1995).

7123 (genital tubercle), A 7] FE (genital
fold), 43 7] 3 3} (genital swelling)= WA 7} o A of]
A 94718 AT AN LEFE (ure-
thral fold)o] Z g0 oW Qx 9 A3
(penile shaft)e] 73 4715937} Ag¢HA &3
o] ©t} (Wilson er al, 1993). ‘3 =}¢} & zpujjo}=
TY} YHI2R FEAE A2 Yded o
g s 2R FolA Zpol} gtk iR
Aztejotel X nFExe] GAHAZT 2R 2R
FAs 7 dojdnh o] A& AHA RAZFA S
(congenital adrenal hyperplasia: CAH)ol| 4] &2 4= 9}
€ o] Aol 21-hydroxylase & A7} B2
sto] G52 Eo] Hp4tElm o 2}e)ofoll A
4719 FAd 37t ottt (New, 1994).

J9bA FA] (sex - reversed male)} Y 48 2] €]
4% 32 UG AHNN 2BAF AR}

LBAHAT o] A YEAA o) T LA (telo-
mere)oll A 7H3 g A F9 (pseudoautosomal
region) 7}7ko] ol 91 X3 glom SRYRAAE £
et ok AFAE A= § AYoA SRY
FrA A7 @AY AR = Fo] WA (Koo-
pman et al, 1990). FAWM3 FEqA9 AFA
7} SRYFAAZF GAE A3 L3 G4
5ol fFAAeEE Aol FAHAY SryHAA
£ XE3 14 kb YEHAE 7HA 31 Y= XXA
F o x p3ho] WEal 1 Sertolixl] FE 9} Leydigal
7F B8 FAEA G doEe 183
2 &o] 24|59t} (Koopman ef al., 1991). Sry-F
AAE 712 FAAE XXAAFH = 3 A7
HA71E 7IX 1 or AHAA FAde =) -
FA & Bk agA R o] AF = dile] B}
Fed o] & SRYRFAHAE 717 dvkd g
A= Ho] H LAt olvlk oA L YHA
A fA S h 2 FAAIE FAAJA FLAE
(spermatogonia) ¥ o] H Q37| WEL Ao}
(Koopman et al., 1991). G2 A7} XYQUA o439
10~15%° A SRYF-Z zte] EdRo|7t Hd
(Jager et al., 1990; Affara ef al., 1993).
SRYFA &A= HMG (high mobility group) box@}
A7HEARE didd 48se DNAZH
HNE =gt 7)ol AF-gehe Bl fH
Aol FAHA=H ©]2-& SRY HMG box
g SOX-f-AA et st} B8 A4
Z7 A (promoter)o] SRYFAAE Q41& 4=
€ 7150l Y3 SRYF-AA = Ald @ ol A o]
Wl d o] A3} (Haqq ef al, 1993). 22 AT A]
Ao 9 Ago] v=A] AWM =-
I At AL olYrh. SRYHHALS] HEo
A" A7 EE AAER Y AT
Atel9] ztol= B8 T A B o] SRYFH A
g3t APH oz 2EHA 41 FHAAE
B3l E4o] dojdtte AL o gt} SRY
FAAE g ol AH FAH=REH H
A AxFoM SAHAE o BT gAEL
ZZA 9] FA} (transcription)E ZA33HAZ 5 3l
Tk SRYR-A Al A EAd) 7 A7H B #
AEA &4& A4 Z+=vh (Hagqer al,
1994).
dRES XYY SN SRYFAAS] B4
Wol7} AR 2=t} (McEleavey ef al., 1993;
Tsutsumi ef al., 1994), o} 2 & SRY$-A o] ¥A

=
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A2 Z& 845 AR Aol 7 Y|
dutdoe] dojd 4 gl AL 9. SRY
S FEsA Bds=w 2ad AaAe
& Al F8loF 331 SRY-F-A2}7 genomeo] &

Asta e AAG Avje] FA3tEojof 3
ot ulR7EA 2 SRYRA L] dh{ol EAske
FRAAE AR xS BE7] 5o F2
SHA Z-g-stajol gt el JARNA AW
A2 A&she SRYFAAZE BAE ol F o
A2 B2 Ado] 2HE Aol ALY
o 23 A% SRYFAR A Soly Aoz
et oj" FH A7t SRYFAA ot &
Aste] £A BHex ¥t g ste] AubA ool
dojus AR FEZEL 28 51
£ 7Hste Aol 4AH A F83% 9 Axk
£ 2357 At ALEHAG A FAA &
A 52 AT ukdn #EE 22 Az
A HHAE FAARE] HAG AT

Swyerg ¥ 2 A AAAM dAdA e 27
DA A o] o] A2 Rojtt eldele o] A3
o] AAMIEI BAH FAoF o|FA] %3
A B Aoz FHEAT HT ATl

3HiLsle] B E X Eddel s A0
€ AHd o] B3 AT SwyerE 3 F 2 717 o4 9
°F 15%7} SRYS-AH A2 S o) & 71X 31 Qo).
o{m gk o] o] ekl 46 XY BAMEI}F HH
3] ngE-slo] A8t F3] o o] A
o] WAty TA P2 A (streak gonad) o}
for S AAELAY AT EE YAdo) fl
7] W&o B4 Beda Hdad e 2147
7} EA gt

SwyerZF 2 R ALE7] 7‘]
SHAY o] AP EL O AA
4E Hdth x o5 Y‘ﬁ*—“,?‘(ﬂﬂ]
FAHe AZEAE FAA mFol
B} 7]7} adh w3 A Ag Fol= *M‘M 7
ool AFEZIA ol 1 (epiphysis)o] 2 R F <t
etk AT E2 2L A5 o g2
A EAE 46, XYE HTh o] 5L 25~35%
NA FFLA fEAdo) ek =BA ol A
AAE ZUYEL A 20| EE A8l estrogen
£ L2 testosterone2 WAE Fx gk o]H A
= SwyerZ3FFoll A ¥yl olu] g} 45X/46, XY /‘,H
214 o] 4t (gonadal dysgenesis)el A & B 115
Atk 2HEBE o] T FAEL ALE7] W FA

3 52 458 vtk Age] WA 2 4
44 AAE Aok dt.

Aedozm Folgle YA BEE Rob
Jed sleld YEaAel Sold DNA 244
(probe)e} =@ o}z HPAL WA PE
stk oz olHsbx RAfAtA PEe

ol g3t neAH, ARAYA, 2T 4 44
M o] Befohs RE A4S Welok & R

o},

z =2
AdEe Qe 294 BANA TEYY
ek ohueh 428N R SRYFHAT} FHE
BQl SwyerE 3 185 A7 B &
5 g wahe vtk
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