ITANEITI2ZTHMIO A N 0 I KT A AKABNPATKK

ITATPON

AlaTapayEC O10(QPOPOTTOINCNS TOU
(PUAOU

EvotnTa 4: dUAo kal Avatrapaywyn
NeoKANC A. [ ewpyOoTTOUAOG

2 XoAN Emmotnuwy Yyeiag

Tunua latpikng



2 KOTTOI EVOTNTOG

* Eicaywyn otnv €€EANICN TNC
AVaTTOPOYWYAC

« Katavonon tou unxaviouou
O1aPOPOTTOINCNG TOU PUAOU OTOV
AvOPWTTO KAl dlaTaPAXWY TNG
Ola@opOoTToinaNnC.



[MepiexopeEVa eVOTNTOG

« ECEAICN TNC AvatTapaywyng oTa EupIa ovra
« AlaTapayec dlagpopoTToinaong Tou puUAouU

* Au@iBoAa yevvnTiIKa opyava aTnv
EAANVopwpaikn Apxaiotnta



[TovigoTTOIinON

DAY 2

DAY 1
First DAY 3-4
Cleavage 2-cell
stage
<5) vt DAY4
4-cell D uncompacted
Fertilized stage morula 8-cell
Egg compacted
(zygote) morula
DAY 5

Early
blastocyst

DAY 6-7
Late-stage
Oocyte blastocyst
(hatching)

Implantation

of the b @

blastocyst < \

http://upload.wikimedia.org/wikipedia/commons/5/5b/Human_Fertilization.png



KaBopiouoc euAou-1

2TrEPHATOlWAPIO

load.wikimedia.org/wikipedia/commons/8/86/Sperm-egg.jpg

Acrosome
Plasma membrane

Axial filament
Nucleus Mitochondria

Centriole Terminal disc

| 5
Head Mid (connecting) piece Tail End piece

http://upload.wikimedia.org/wikipedia/commons/1/13/Simplified_spermatozoon_diagram.svg



KaBopiouoc puAou-2

Turner syndrome Klinefelter syndrome
45 XO 47XXY

http://en.wikipedia.org/wiki/Klinefelter _syndrome#/media/File
:Bodymorphproj_mkg _modA001 20070325 pos04.jpg

http://en.wikipedia.org/wiki/Turner_syndro http://upload.wikimedia.org/wikipedia/commons/e/e7/Bodymorph
me#/media/File:Neck_Turner.JPG proj_mkg_modA001 20070325 pos03.jpg



113

112

1141

11.21

1122
1123

KaBGopiopog gpuUAou-3

Pseudoautosomal region

SRY
RP.84Y
ZFY

«—— Centromere

http://en.wikipedia.org/wiki/Sexual_differentiation_in_humans#/media/File:YChromShowingSRY2.png

SRY — povnpeg €¢ovio e pia
KEVTPIKN OlaTnpnMEvVN
emavaAnyn (HMG) box oto Y
XPpWHOoWUA.

H mTpwrteivn Tou SRY
deopueveTal oto DNA Kai
AEITOUPVEI:

EVEPYOTTOIWVTAC aTTapaitnTa
yovidia

QVOOTEAAOVTOC KATAOTOATIKO
TNG avOpPIKNG dlaPopOTToinoNG
yovidla



[Tovadiko @UAO

46 XX
Adia@opoTroinTn

no SRY yovada
no TDF

WT-1 SF1

+ DAX 1

SRY

46 XY

SRY -DAX1

+ SOX9

[EVETIKN
KOTOBOAN

e




AdI10@OPOTTOINTEG OOUEG

SEXTUALLY INDIFFERENT
{Bipateatial)

Opuoleg Kal au@iduvaueg ota 46 XY
Kol 46 XX EuBpua

« [ovadikn kataBoAr (gonadal ridge)
« ApxEyova yevvnTika KUTTapa (germ
cells)

e 2UOTNMA ECWTEPIKWYV TTOPWV
(internal ducts)

« [16pol Tou Wolff uecoveppikoi

ﬁ  [o6pol Tou Muller
— / TTOPANECOVEPPIKOI

Wolffian duct =
Uy Urisay” %mum « Ta £Ew yevvnTIKA Opyava (external

Degenerated —
Miillersan dusct

- i bladder  bladder -"" duct (oviduct) . .

Wolffian dust | J )

(s deferens) LJ Urethwa Llﬂha \\ Uterns g e n Itatl O n
Vagaa

MAIF FEMATE

http://upload.wikimedia.org/wikipedia/commons/7/77/Human_sexual_differentiation.gif



Mnxaviouoi d10¢popoTToinoNG TOU
(PUAOU

* [Mwcg emmiITeEAOUVTAI OI
METOABOAELG;

e Au@IOUVauN yovadikn
KATOBOAN

« Bpioketal oto pyECO
TNGC OUPOYEVVNTIKNG
QKpoAo®iag oTo
EUPBPUO TWV
5 efdouadwv

http://upload.wikimedia.org/wikipedia/commons/f/f9/10dayMouseEmb.jpg



Ala@opoTToinon Tou (pUAOU

Fertilisation
‘/// \\\‘ 4 . 4
XY XX Chromosomal sex 1o O'T(’XBIO. Me ™m §p00'|‘]
N O10(POPWYV YOVIOIiWV
SRYgene %
undifferentiated
99"“"‘ « LIM1,EMX2WT1,LHX9,SF1,SR
/N Y,SOX9,WNT4,DAX1,M33,DHH,
Testes * « Ovaries Gonadal sex GATA4 EGE9 DMRT1/2. ATRX A
A RX,SOX8,FATE,VaninL,
estosterone  lack of testosterone :
and AMH & AMH Tescalcin
Androgen ‘
receptor’,, ? \
Male genitalia . Female genitalia  Phenotypic sex 20 o1adio: Mg N 5p6(0‘ n
‘feel"male  “feel” female Gender identity TWYV OPIJOVU'UV

http://upload.wikimedia.org/wikipedia/commons/0/0a/Sex-diff.jpg



n¢c eoopadag TS KUnong

* To @UAO kaBopileTal Kata Tn cUAANWN!
OAAQ...

* Ta HOPPOAOYIKA XOPOKTNPIOTIKA TOU
APPEVOC Kal TOU BnAeoc dev gugavidovTal
VWPITEPA TNG /NG £fOOPAdAC TNC KUNONG



KaBopiouog uAou-4

Sex-determining
region of Y chromosome
in embryonic germ
cells (SRY gene)

i
produces

{ Testis-determining |
SRY protein
T
initiates production of
(" Multiple proteins that
| cause gonad medulia to
i_differentiate into a testis
which has

|
L eydig Sertoli
cells cells
| 1
secrete secrete
( Testosterone? Anti-Mullerian z
; __bhormone =
controls causes
| ® Development of , | Regression of |
| Wolffian duct into i | Mullerian duct |

accessory structures
| e Development of male
| external genitalia

(via DHT)

Y chromosome — TDF
(testes determining factor)

Primitive genital trabeculas —
testicular/medullar trabeculas

EMBRYONIC TESTIS
Primitive genital cells

Sertoli cells —— MIS

Leydig cells —sTestosterone

http://en.wikipedia.org/wiki/Sexual_differentiation_in_humans#/media/File:SRY_Gene_Pathway.jpg



KaBopiouoc Tou uAou-5

46 XY/ Opxig

Leydig

LH rec
StAR
P450scc
P450cl7
3B -HSD
173-HSD

PROTEIN
testosterone @ (androgenic effect)

Testosterone

http://upload.wikimedia.org/wikipedia/commons/e/e7/Human_androgen_rec
eptor_and_androgen_binding.svg

AR
Dihydrotestosterone g #\PPEVOTIOINGN

l SRD5A2



Bipotential gonad

®

Bipotential Gonad

Mullerian Duct

)

wnt4, Wnt9b

Wolffian Duct ——

+SRY Female-specific
signals?

Testosterone
MIS . © . _ Ovaries .
Seminal e ( ) \;

Vesicles\ Wnt7a 3 *OviduCtS'(‘

e — Wnt5a
I\ Vas Deferens _~ Uterus —

ff‘ : .X‘ Cervix -

)\ \Testes k Epididymis

Hoxa9

Hoxal0
Hoxall
Hoxal3

Upper Vagina

Up to the 5th gestational
week lies in the middle of
the urogenital ridge

Genital cells: Born from
the endoderm

http://upload.wikimedia.org/wikipedia/commons/c/cO/The_uterus_differentiates_from_the_fetal M%C3%BClI

lerian_ducts..jpg



Testicular development

Presence of chromosome Y (TDF)

Until the 42th embryonic day, sex is undifferentiated
Sex determination starts from the 6th week of gestation
Undifferentiated gland: 50th day



[Mopoi1 Muller-tropor Wolf

NO MIH

NO TESTOSTERONE

TESTOSTERONE

MIH [Mopor
Tou Wolf



Ala@opoTroinon Tou opxi-1

 Ep@avion KuttTapwyv
Sertoli : 7n eyPpuikn
eBdouada

* [lapaywyn Anti-Mullerian
Hormone (AMH)

* YTTOOTPO®N TWV TTOPWV
Tou Muller

Histological section through testicular parenchyma of a boar. 1 Lumen of
convoluted part of the seminiferous tubules, 2 spermatids, 3 spermatocytes,
4 spermatogonia, 5 Sertoli cell, 6 myofibroblasts, 7 Leydig cells, 8

capillaries

http://upload.wikimedia.org/wikipedia/commons/0/0f/Testicle-histology-boar-2.jpg



Ala@opoTroinon Tou opxI-2

 Epgavion kuttdpwyv Leydig 8n
— 9n euBpuikn fOOPGda

e TeoTOOTEPOVN

* [lapapovn Tépwyv Tou Wolff

« DHT

« AppevoTtroinon £¢w YEVVNTIKWY
opyavwyv

Histological section through testicular parenchyma of a boar. 1 Lumen of
convoluted part of the seminiferous tubules, 2 spermatids, 3 spermatocytes,
4 spermatogonia, 5 Sertoli cell, 6 myofibroblasts, 7 Leydig cells, 8
capillaries

http://upload.wikimedia.org/wikipedia/commons/0/0f/Testicle-histology-boar-2.jpg



‘ESw yevvnTIKA opyava-1

e Umbilical cord
; Genital tubercle

- ind i  ETmidopaon Twv avopoyovwy

Cloaca
Tai oTn OlAPOoPOTIoIiNaN TWV
ECW YEVVNTIKWY OpYyAvwY

Glans penis

Scrotal swelling

Edge of groove on phallus
Opening of urogenital sinus

Perineum o Genltal phyma — penls

Anus

o * Urethral sulcus
. Cavemous urethra development

Scrotum
Raphe

 Closure of scrotal
tuberosities

Anus

http://upload.wikimedia.org/wikipedia/commons/5/58/Development_of Male External Genitalia.png



‘ESw yevvnTIKA O6pyava-2

« Q006nkn
(aTToucia avopoyovwy)
« OioTpoyova

(TTNYEC: uNTEPQ KAl
TTAQKOUVTAG)

« Paramesonephric duct
stimulation (fallopian
tube, uterus, upper
vagina)

« External genitalia
development (vulva
labiums, clitorii, inferior
vagina)

http://en.wikipedia.org/wiki/Clitoris#/media/File:Stages_in_the_development_of the_ external_sexual _organs_in
_the_female_(from_Gray1119).png



Hypospadias

« Hypospadias
=abnormal urethra
ejections to the dorsal
penis area due to
defective closure of
urogenital folds.

 Bifida scrotum
=abnormality in which
scrotal tuberosities
Subcrond Misha closure is imperfect
(nearly always
hypospadias co-
exists)

http://upload.wikimedia.org/wikipedia/commons/0/Ob/Hypospadias-Ig.jpg



AlaTapaxEg O10¢pOPOTTOIiNC NG TOU
(PUAOU-1

AANNBNC epuaPpPODITIONOC

ApPPEV YEUDEPUAPPODITIOUOC
ONAUC WeUDdEPUAPPODITIONOG

2.UVOPOMA TTOAAATTAWY YEVETIKWY QVWHOAIWYV



AlaTapaxEg O10¢pOPOTTOIiNC NG TOU
(PUAOU-2

* AANONC EPUAPPODITIONOC : MIKTEC YOVADEC APPEVOC KAl
OnAgog, eaivoTutrog (?)

* Appev YeUdEPHAPPODITIOUOC :ApPEV YOVOTUTTOC (XY),
PaIvoTUTIoG (?)

¢ OnNAUC YeUudEPHAPPODITIONOC : BrAuC yovOoTuTroC (XX),
PaIvoTUTIoG (?)



AlaTapaxEg O10¢pOPOTTOIiNC NG TOU
(PUAOU-3

KAIVIKA TTOpouaiaon
KaTa 1n yévvnon
KaTda tn mTaidikn nAIKia

Katd tnv epnpeia

KaTda TNV evnAIKo (Wi



Aldyvwon oTn yévvnon

* AUQifoAa £Ew
YEVVNTIKA Opyava

http://upload.wikimedia.org/wikipedia/commons/f/f4/Ambiguous_genitalia.jpg

http://upload.wikimedia.org/wikipedia/commons/e/ec/Pudenda_pseudohermaphroditi.jpg



AANONG epua@PPOOITIONOG-1

‘ECw yevvnTIKA Opyava:

UTTOOTTAdIAC

« 'ECw yevvnTIKA Opyava:
wWoBONKOPXIC

« Caryotype:46XX(60%),46XY (15

%),

* Mosaics(25%)
 Wolf’ ducts:+
 Muller’s ducts: +

http://en.wikipedia.org/wiki/Intersex#/media/File:Hermaphrodite_by Nadar_1.jpg



AANONG epuAPPOOITIONOG-2

I -~ —y - T - : — - v - 1 Xl
1 I ' o I M ) ) ! ' : A‘."'
1) - i3 . 1o | #=41
g H e S s e st St ey & P FISA T
Ll b b 3N G LAY QEPIS llrlf . T LISy

http://upload.wikimedia.org/wikipedia/commons/6/6b/Hermaphrodite _genitalia_Wellcome L0022683.jpg



Ovotesticular DSD

* Lessthan 10% of all
Intersex cases.

* More than 400 cases
reported worldwide

http://en.wikipedia.org/wiki/Ovotestis#/media/File:Biomph
alaria_glabrata_ovotestis.png



[flovipoTnTAQ

Spermatogenesis in 12%of males
A successful pregnancy outcome using frozen testicular
sperm from a chimeric infertile 46, XX/46, XY male, who as

an infant,was diagnosed as a true hermaphrodite

Sugawara N Human Reproduction 2005

Ovulation in females

True hermaphrodite with bilateral ovotestes, bilateral gonadoblastomas
and dysgerminomas, 46,XX/46,XY karyotype, and a successful
pregnancy

Talerman A, Cancer. 1990



ONAUG YeudEPUAPPODITIOCNOG

‘ECw yevvnTIKA Opyava: au@ifoAa

‘Eow yevvnTIKA Opyava: wWoBNKeC

I.v. ACTH test: Au¢nuévn 17 OHPRG
Caryotype:46XX(100%)
Wolf’ ducts:-

Muller’s ducts: +



Adrenal cortex

cholesterol

20,22 desmolase(P450scc)

17-a 17,20 lyase

hydroxylase 17-OH-pregnenolone (P450c17)

pregnenolone
(P450c17)

3-B-OH-dehydrogenase

17-a 17,20
progesterone FRA%iodEN: lyase androstenedione
(P450c17) (P450c17)

21-hydroxylase 17-B-OH-Steroid

dehydrogenase

v \ 4
deoxycorticosterone —» 11-deoxycortisol —— testosterone

11B-hydroxylase 5-a-reductase

corticosterone » cortisol dihydrotestosterone

aldosterone



Congenital adrenal hyperplasia

20,22 desmolase(P450scc)

17-a 17,20 lyase

pregnenolonef SRS 17-OH-pregnenolone (USSR
(P450c17)

3-B-OH-dehydrogenase

17-a 17,20
progesterone hydroxylase lyase androstenedione
(P450c17) (P450c17)

17-B-OH-Steroid

dehydrogenase

deoxycorticosterone — 11-deoxycortisol ~——>» testosterone

5-a-reductase

corticosterone » cortisol dihydrotestosterone

aldosterone




2UYYEVNG UTTEPTTAQCIA ETTIVEQPIOIWYV

OnNAUC YeudepUaPPODITIOUOC

Avettapkela 21 udpocuAaong

Avetrapkela 11 udpoguAdoncg
I.v. ACTH test: Aucnuévn 17 OHPRG

KAaooIk pop®ny (atTwAgia GAATOC)

ATTAN aQpPEVOTTOINTIKN

Owyiung évapgng



CAH- Genotype

The Spectrum of Molecular Defects of the CYP21 Gene in
the Hellenic Population: Variable Concordance between
Genotype and Phenotype in the Different Forms of
Congenital Adrenal Hyperplasia*®

M. DRACOPOULOU-VABOULI, M. MANIATI-CHRISTIDI, anp
C. DACOU-VOUTETAKIS

TABLE 1. Frequency (percentage) of molecular defects in the different forms of 21-hydroxylase deficiency in the Hellenic population

Clinical Chromosomes ; Qa18st
e o) DandC  P30L  Lsplice 8bpdE; I172N  clusterE,  V281L  G2918  Q318st + R356W  F306+T P453S UD
R356W
SW 98 24.5 0.0 429 5.1 2.0 0.0 0.0 0.0 14.3 1.0 1.0 0.0 00 92
SV 68 5.9 19.1 29.4 0.0 35.3 0.0 15 0.0 59 0.0 0.0 0.0 00 29
NC b6 3.6 214 5.4 0.0 11 0.0 41.1 0.0 18 0.0 0.0 0.0 14.3 5.4
All forms 222 13.5 11.3 29.3 2.25 135 0.0 10.8 0.0 8.6 0.45 0.45 0.0 36 63

D, Deletions of CYP21 gene; C, conversions of CYP21 gene; UD, undetected molecular defects; SW, salt-wasting form; SV, simple virilizing form; NC, nonclassical form,



[fovoTUTTOC

Large deletions T insertion
SL form SL form
236 lle - Asp 45
237 Val - Glu Stop 40-
30Pro—Leu | | 8bp deletion 239 Met - Lys | || codon 318
NC form SL form SL form 5L form 351
) 3 301 O Del. or Conv
£ .
o5 ] | 2 splice
O1172N
201 B V281L
172 lle - Asn 356 Arg > Trp 151 I Q318st
NSL form NSL form 101 0 P453S
Aberrant 281 Val - Leu 2
splicing NC form 0-
SL form

Mutations in CAH in Greece, Dacou C, JPEM:2001



YTTeEPTPIXWON

Georgopoulos , personal photo
files




CAH- AJo@ifoAa yevvnTIKa opyava

Sem. /bf?g
hyperirophied —
Ci

itoris

http://www.atlasofpelvicsurgery.com/1Vulvaandintroitus/17hypertrophiedclitoris/chaplsecl7.html



Pope Joan

 Pope Joan: A
Recognizable
Syndrome*

46, XXDSD

D ———————

.l

> ~
ot
)
&
Lad

-

-

g

-

-~ ——
= L B,

 Marial. New and
ElizabethS.
Kitzinger, JCEM
1993

http://upload.wikimedia.org/wikipedia/commons/8/8a/Boccacio_De loanne_Anglica_Papa.png



Baubo

« Baubo : a Case of Ambiguous Genitalia
in the Eleusinian Mysteries

Neoklis A. Georgopoulos, George A.
Vagenakis, Apostolos L. Pierris

Hormones 2003

* Q¢ gITTovca TTETTAOUG aveECUPETO, OEige
O€ TTAVTA CWHPATOC OUDE TTPETTOVTA
TUTTOV.

[Maic d'nev lakxo¢ BauBoucg utro
KOATTOUG

http://upload.wikimedia.org/wikipedia/commons/c/c5/Terracotta Baubo_figurine.jpg



Appev YeUOEPHUAPPODITIOCHNOG

NMNaBoyeveTiKoi pnxaviouoi
Alatapaxéc mapaywyng Teotootepovng
Avtiotaon ota Avdpoyova

Ayeveaia | atrAacia Twv KUTTApwV Leydig

2.UVOPOUO TTapapovAS TTopwy Tou Muller

AU@ioAa £Ew yevvnTiKa 6pyava
- YTrootradiag

- AIoXI10€C 6OXEOD

-YTTEPTPOPIKN AKPOAOPIa



Testes

cholesterol

20,22 desmolase (P450scc)

17-a

pregnenolonef BEEREEESS. 17-OH-pregnenoclone -kl » DHEAS
(P450c17)

17,20 lyase

3B-OH-Steroid dehydrogenase

17-a 17,20 lyase

progesterone ITONIELS (=@ Ry androstenedione
(P450c17)

17B-OH-Steroid

dehydrogenase

testosterone

5-a-reductase

dihydrotestosterone



Adrenals

cholesterol

20,22 desmolase (P450scc)

17-a
hydroxylase
(P450c17)

17,20 lyase

pregnenolone 17-OH-pregnenolone —iaseed B DHEAS

3B-OH-Steroid dehydrogenase

17-a 17,20 lyase

progesterone ERSIER: (=@ Ry androstenedione
(P450c17)

21-hydroxylase 17B-OH-Steroid
dehydrogenase

testosterone

5-a-reductase

dihydrotestosterone



Adrenal cortex

cholesterol

20,22 desmolase(P450scc)

17-a 17,20 lyase

hydroxylase 17-OH-pregnenolone (P450c17)

pregnenolone
(P450c17)

3-B-OH-dehydrogenase

17-a 17,20
progesterone i ilE: lyase androstenedione
(P450c17) (P450c17)

21-hydroxylase 17-B-OH-Steroid

dehydrogenase

v \ 4
deoxycorticosterone —» 11-deoxycortisol —— testosterone

11B-hydroxylase 5-a-reductase

corticosterone » cortisol dihydrotestosterone

aldosterone



AIQTAPAXEC TTAPAYWYNGS
TeoTOOTEPOVNG
Avettapkela 20-22 deopoAdong
Avetrapkeia 3HSD
Avettapkela 17 udpoguAaong

Avettapkela 20-22 deopoAdong
Avetrapkela 17HSD

hCG test: Meiwuévn Testosterone
Caryotype:46XY(100%)
Wolf’ ducts:+

Muller’s ducts: -



Avetrapkela 20,22 deocpoAaong-1

2.UYYEVNC AITTOEIONC ETTIVEQPIDIAKN UTTEPTTAQCIA
AlaTapaxEC oTo yovidlo star
ETrive@pi1dIiakn aveTTapKEIa

Au@iBoAa yevvnTika 6pyava



Avetrapkela 20,22 deouoAaong-2

20,22 desmolase(P450scc)

17-a 17,20

WEERIEEES. 17-OH-pregnenolone - lEEs DHEAS
(P450c17) (P450c17)

pregnenolone

3-B-OH-dehydrogenase  /

17-a 17,20 lyase

progesterone FRGTIOIIEES (=@ androstenedione
(P450c17)

21-hydroxylase 17-B-OH-Steroid

dehydrogenase

v v
deoxycorticosterone —» 11-deoxycortisol ——» testosterone

5-a-reductase

11B-hydroxylase

corticosterone » cortisol dihydrotestosterone

aldo}erone



Avetrapkeia 3BHSD-1

BAaBec o1o yovidio Tn¢ 3HSD

hCG test: Aucnuéva
DHEA/ANDRO,ANDROSTENEDION/TESTO

ETrive@pidIiaKkn aveTTapKela

Au@iBoAa yevvnTika 6pyava



Avetrapkeia 3BHSD-2

20,22 desmolase(P450scc)

cholesterol

17-a 17,20 lyase

hydroxylase 17-OH-pregnenolone (P450c17)

pregnenolone
(P450c17)

3-B-OH-dehydrogenase 4

17-a 17,20
progesterone EENEIORYERS lyase androstenedione
(P450c17) (P450c17)

21-hydroxylase 17-B-OH-Steroid 4

dehydrogenase

\ 4 \ 4
deoxycorticosterone — 11-deoxycortisol ——» testosterone

5-a-reductase

11B-hydroxylase

corticosterone » cortisol dihydrotestosterone

aldosterone



Avetrapkeia 170H,17-20
deouoAdong-1

Alatapayxéc oto yovidio Tng 170H,17-20 deopoAdong

hCG test:. Meiwpéva DHEA/ANDRO,
ANDROSTENEDION/TESTO

YTréptaon

AUQioAa yevvnTika 6pyava



Avetrapkeia 170H,17-
20,22 desmolase(P450scc) 20 BGGHOAa’Gng-Z

pregnenolone- 17-0H-pregneno|one. DHEAS

cholesterol

3-B-OH-dehydrogenase 4
progesterone androlstenedione
21-hydroxylase 17-B-OH-Steroid 4
dehydrogenase

\ 4 v
deoxycorticosterone — 11-deoxycortisol ——» testosterone

5-a-reductase

11B-hydroxylase

corticosterone » cortisol dihydrotestosterone

aldosterone



Avetrapkeia 170H,17-20
deouOoAdONG-3

‘ESw yevvnTIKa 6pyava

Penis: 4 -5cm
Testes: 2 - 3 ml

Georgopoulos, personal photo file



Laboratory results

LH 26 miU/ml Testo 0,4 ng/ml F-Testo 1.6 ng/dl
(2.8-8,8) (4-41)

FSH |54 miU/ml DHEAS 41 pg/dl 17-OH-Pr 11,7 ng/ml
(120-360) (0.4-3.3)

E2 23.9 pg/ml Cort 17 pg/dl PRL 5.7 ng/ml

(<50) (1.7-17)
ANDR | 0.3 ng/ml SHBG 30 nmoll/l
2 1(0.8-3.8) (10-70)




P450cl/ gene

Physical map

CYP17A1 Physical Map Genatlas link B Locuslink link
CYT19
C10orf32
LOC
Sy FLJ C100r26
PRC MGC .
100,200,001 _ e ! I k! b e [ _ | 105200000
;_TF.....FJ | | [%f% | | T_J;;Eij |
CYP17AL
¥<--B MGC LOC
FL] FL] LOC
Gene structure
g 7 b A g 3 Z 1

405
554
o4
Fe0
T30
S
1454

Lyl -

1|r_--—---—-—_iIi




Mutation detection process

Mﬁ i HJI‘ | hl‘

—

|
| | |I M
| .
gt bl g | WY Y] T i o I 0 D b Tl

Special promoters design
PCR multiplication

Sequencin g
Sequence analysis




Avetrapkeia 17BHSD-1

Au@iBoAa yevvnTika 6pyava
Avarmrtucn padikou adEva otnv e@npeia

AppevoTroinon otnv epnpeia

hCG test: Auénuéva E1, ANDRO



Avetrapkeia 1/BHSD-2
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HSD1/B3 Gene
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AlaTapaxEg oTn 0pAon TNG

TeoTOOTEPOVNG

Cholesterol
17-a 17-20 SL
Pregnenolone —— ™ 17a-hydroxypregnenolone »  DHEA DHEAS
Sk
l 3p lsp °
17-a 17-20

Progesterone ——» 17a-hydroxyprogesterone 3B
21 21 \‘
11-20 v A

Deoxycorticosterone 11-deoxycortisol » Androstenedione ™ Estrone
A

116 116 Tl 178 178 °

Corticosterone Cortisol Testosterone Estradiol
8 ﬁa
ﬂlldoéterorze Dihydrotestosterone

17a : 17a-hydroxylase

17,20 : 17,20-lyase

21 : 21-hydroxylase

3B : 3-HSD (hydroxysteroid dehydrogenase)
178 : 17B-HSD (hydroxysteroid dehydrogenase)

5a-R : Sa-reductase L.D. Wissenburg, 2006

AveTTapkela Sa
avaywyaong

hCG test:

Aucnuevn
Testo,
Meiwpevn DHT

http://upload.wikimedia.org/wikipedia/commons/6/6b/Test_biosynth  5ARD2.jpg



http://pixshark.com/aeta-people-drawing.htm

AVETTAPKEIO Sa avaywydaong

ETepo@UAETIKA BN

They wear underpants,
encouraged to stay with
their mothers, participate in
household activities, play
near the house

[eveTIKEC BAGBEC OTO €COVIO
5 TOU yovIdiou Tou
lcoevCupou Il TnG Sa
avaywyaong



2UvOpOouO OnAeoTTOoINTIKOU OpXI-1

X CHROMOSOME ql1-12

e hCG test:
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http://upload.wikimedia.org/wikipedia/commons/4/4c/Functional_domains_of the human_androgen_receptor.
svg



2UVvOpPOUO OnAeoTTOINTIKOU OPXI-2

Schematic representation of the Quigley scale for grading androgen
iInsensitivity syndrome. Grades 2 through 5 quantify four degrees of
iIncreasingly feminized genitalia that correspond to PAIS. Grades 1 and 6/7
correspond to MAIS and CAIS, respectively.

http://upload.wikimedia.org/wikipedia/commons/c/cb/Quigley scale for_androgen_insensitivity syndrome.jpg



Avetrapkeia AMH
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http://en.wikipedia.org/wiki/Sexual_differentiation_in_humans#/media/File:SRY_Gene_Pathway.jpg



2UVOPONO TTOAAOTTAWY YEVETIKWYV
OVWHOAIWYV
Karyotype XO
Mosaic XO/XX
XO/XY
Congenital XX

Congenital XY

Au@iBoAa ) BnAsa yevvnTiKa opyava



46, XY Sex Reversal

46, XY 1TApnc yovadikn duayeveaia

Mutated SRY

Mutated SOX9

Mutated SF 1

DAX 1 duplication = inability of SOX9 gene

SRY inactivation



46, XX Sex Reversal

46, XX testicular DSD

SRY translocation
DAX1 mutations
SOX9 duplication
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To Tpayoudl TOU KavVapIVIOU

« Appev
 ONAu

* ONAu + TeoToOTEPOVN
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AANBNG
EPMAPPOOBITITUOG
KaBopIonog
, Appev
TOU (pUAOU WEUDEPUAPPODITITUOC
OriAy Orhug
WEUDEPHOAPPODITIOHOC

2.UvOpoua TTOAAATTAWY VEVETIKWY QVWHOAIWY



Appev

AANBNG
EPMAPPODITIOHOC
KaBopiouog
TOU (pUAOU
AppEeV YPEUDOEPUAPPODITIOMOC
Appev

ECapTaTal atro TN AEITOUPYIKOTNTA TOU (POAAOU



KaBGopiouog Tou pUAOU

Male
KaBopIoHGC TeoTooTEPOVN
TOU (pUAOU A10pBwon utrooTtradia
Female
[[OvadeEKTOMN

KAEITOPIOOTTAQCTIKI)
OO0Y oTtnv epnPcia
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XpnuartodoTnon

To TTapOV eKTTAIOEUTIKO UAIKO £XEI avaTTTuxXOei 0TO TTAQICIO TOU
EKTTAIOEUTIKOU £pYOU TOU OIOACKOVTA.

To £pyo «AvoikTa Akadnpaika MaBiuarta oto MaverTioTAuIo
ABnvwv» £xel xpnuaTodoTroel uOvo TNV avadiaudpPwaon Tou
EKTTAIOEUTIKOU UAIKOU.

To €pyo uAoTrolgital oTo TTAQiolo Tou Emixeipnolakou NpoypduuaTtog
«EkTTaideuon kai Aia Biou M&dBnon» kai cuyxpnuarodoTteital atrd
TNV EupwTraikn ‘Evwon (EvupwTraikd Koivwviko Taueio) kai atrd
£0VIKOUG TTOPOUC.

EMIXEIPHEIAKO MPOIPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH : EZI-IA

n npéypapya yia v avantuén

(

[

YNOYPIFEIO NAIAEIAL KAl BPHIKEYMATQON

EvpwndixiEvwon EI/AIKH YMNHPEZIA AIAXEIPIZHE
Evpwmaiké Koivwviké Tapeio

Me tn ouyxpnuarodotnon tng EAAGSag kat tng Evpwnaikig Evwong




2NUEIiWpa Adg10OOTNONG

To TTapdv UAIKO diaTiBeTal e Toug Opoug TnNG adelag xprions Creative Commons
Avagopd, Mn Eptropikr) Xprion Mapdpola Aiavoun 4.0 [1] | peTayeveoTepn, AlBvic
‘Ekdoaorn. Etaipouvtal Ta autoTEAR £pya TRITWV TT.X. PWTOYPAYIES, dlaypdupaTa
K.A.TT., TQ OTTOiQ EUTTEPIEXOVTAI O€ QUTO KAl TA OTToia ava@EpovTal padi ue TOUG OPOUG
XPNoNnG Toug OTO «2NuUeiwpa Xpnong Epywv Tpitwvy.

OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Qg Mn Eptropikn opiletal n xpnon:
TToU O€V TTEPIAANPBAVEI AUECO ) EUPECO OIKOVOMIKO OPEAOC aTTO TNV XPrion Tou
EPYOU, YIa TO dIavOoNEQ TOU £pYOU Kal adelodoOxo
TToU OgVv TTEPIAANPBAVEI OIKOVOMIKA ouvaAAayr) wg TTpouTttdéBeon yia Tn Xprion i
TTPdoaon oTo £pYyO
TToU OEV TTPOOTTOPIEl OTO DIAVOUED TOU £PYOU Kal AdEI0DOX0 EUMECO OIKOVOUIKO
OPeAOC (T1.X. dla@nUIcEIC) aTTd TNV TTPOPROAN Tou £pyou o€ dIadIKTUAKO TOTTO

O dIKaIoUXOG MTTOPEi Va TTApEXEI OTOV adEI0OOXO0 EeXwPIoTA AdEIA VA XPNOIKOTIOIE TO
£PYO YIO EUTTOPIKN XPHON, EPOCOV auTd Tou {NTNnoEi.



AlaTApnon ZNUEIWHATWY

OTr0100MTTOTE AvaTtTapaywyn r 0100KeUr Tou UAIKOU Ba TTpETTEl va
oupuTtTEPIAQUBAVEI:

TO ZneEiwua Avagopag

TO ZneEiwpa AdglodoTnoNG

N ONAwaon Aiatnpnong ZNUEIWPATWY

10 Znueiwpa Xpnong Epywv Tpitwyv (epdoov uTTApXEl)
Madi JE TOUGC OUVOOEUOHUEVOUG UTTEPOUVOECOUG.



