SEX DIFFERENTIATION

‘e

LR R AR AR RS

IR IR IR R

Chromosomes
\ 4
Bipotential
gonad
SEX DETERMINING GENES
MORE GENES
Gonads
........................ A
Hormones Hormones *. Hormones
Millerian Wolffian
Duct duct
Internal Internal
External
Female Male Genitalia
Genitalia Genitalia

[1] Rey, R., Josso, N., Racine, C. (2020). Sexual differentiation. In: Endotext. South Dartmouth, MDText, Inc.
[2] Jones, R., Lopez, K. (2014). Human Reproductive Biology, 4th edition. Elsevier.

[3] Wilhelm, D., et al. (2007). Sex determination and gonadal development in mammals. Physiol Rev, 87(1-28).
[4] Ogilvy-Stuart, A., et al. (2004). Determination of sex: Early assessment of ambiguous genitalia. Arch Dis Child.

© 2023 Zachary A. Elliott, All Rights Reserved.



TYPICAL MALE

:

:
. AMH
:
:

ee 000000000000

46:XY

\J

Bipotential
gonad

SRY

SOX9

Testes

Wolffian
duct

Epididymis,
vas deferens,
seminal
vesicles

Penis,
scrotum

[1] Rey, R., Josso, N., Racine, C. (2020). Sexual differentiation. In: Endotext. South Dartmouth, MDText, Inc.

[2] Jones, R., Lopez, K. (2014). Human Reproductive Biology, 4th edition. Elsevier.
[3] Wilhelm, D., et al. (2007). Sex determination and gonadal development in mammals. Physiol Rev, 87(1-28).
[4] Ogilvy-Stuart, A., et al. (2004). Determination of sex: Early assessment of ambiguous genitalia. Arch Dis Child.

© 2023 Zachary A. Elliott, All Rights Reserved.

‘e .
R R R R IR IR



TYPICAL FEMALE

Bipotential
gonad

No SRY

WNT4, RSPO1, FOXL2

Ovaries
........................ A
No AMH NoT > No DHT

Millerian
Duct
A / A /
Oviducts, Clitoris
uterus, Labia Minora
vagina Labia Majora

—_— — — —

© 2023 Zachary A. Elliott, All Rights Reserved.

1] Rey, R., Josso, N., Racine, C. (2020). Sexual differentiation. In: Endotext. South Dartmouth, MDText, Inc.
2] Jones, R., Lopez, K. (2014). Human Reproductive Biology, 4th edition. Elsevier.
3] Wilhelm, D., et al. (2007). Sex determination and gonadal development in mammals. Physiol Rev, 87(1-28).

4] Ogilvy-Stuart, A., et al. (2004). Determination of sex: Early assessment of ambiguous genitalia. Arch Dis Child.

‘e

LR R AR AR RS

IR IR IR R




47:XYY (JACOB’S SYNDROME)

Male | 1in 1,000 births | Usually fertile
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47:XXY (KLINEFELTER SYNDROME)

Male | 1in 650 births | Usually infertile
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47:XXY (SRY NEGATIVE FEMALE)

Female | Vanishingly rare | Unknown fertility rate
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47:XXX (TRISOMY X)

Female | 1in 1,000 births | Almost always fertile
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48:XXXX (TETRASOMY X)

Female | 1in 50,000 births | Usually fertile
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48:XXXY SYNDROME

Male | 1in 17,000 to 1 in 50,000 births | Usually infertile
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48:XXYY SYNDROME

Male | 1in 18,000 to 1 in 40,000 births | Usually infertile
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49:XXXXY SYNDROME

Male | 1in 85,000 to 1 in 100,000 births | Usually infertile
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5-ALPHA REDUCTASE DEFICIENCY

Male | Unknown birth rate | Often fertile
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CBX2 NEGATIVE FEMALE

Female | Vanishingly rare | Unknown fertility rate
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COMPLETE ANDROGEN INSENSITIVITY SYNDROME

Male (sex rejection) | 1in 20,000 births | Always infertile
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CONGENITAL ADRENAL HYPERPLASIA

Female | 1in 15,000 births | Usually fertile
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Female | 1in 2,500 births | Fertile ovaries, but unable to gestate offspring

Bipotential
gonad

No SRY

WNT4, RSPO1, FOXL2

Ovaries

oooooooooooooooooooooooooooooooooooooooooooooooo

.
oooooooooooooooooooooooooooooooooooooooooooooooo

Millerian
Duct

. Likely caused by mutations in certain
Missing parts

. genes. Mechanism is unknown. Clitoris
of oviducts, -Irtor
uterus \/ Labia Minora
: Labia Majora

vagina

[1] Rey, R., Josso, N., Racine, C. (2020). Sexual differentiation. In: Endotext. South Dartmouth, MDText, Inc.

[2] NIH. (2020). Mayer-Rokitansky-Kister-Hauser syndrome. Genetics Home Reference, National Library of Mediicine.
[3] Witchel, S. (2018). Disorders of sex development. Best Practice and Research in Clinical Obstetrics and Gynecology.
[4] Ogilvy-Stuart, A., et al. (2004). Determination of sex: Early assessment of ambiguous genitalia. Arch Dis Child.

© 2023 Zachary A. Elliott, All Rights Reserved.

‘e

LR R AR AR RS

IR IR IR R



MILD ANDROGEN INSENSITIVITY SYNDROME

Male | Unknown rate | Often infertile

i Bipotential A“g“tath“ i“X
bt gene on
0t gonad

..
++

1 | Androgen receptors are
o4 SRY :

.t unresponsive to some T

b¢ SOX9

-+ Testes (impaired)

ooooooooooooooooooooooooooooooooooooooooo

o - > DHT
ngjcﬁ:n Impaired T reception
Epididymis Underdev.
Vas deferens enis
Seminal O
. scrotum
vesicles

[1] Rey, R., Josso, N., Racine, C. (2020). Sexual differentiation. In: Endotext. South Dartmouth, MDText, Inc.

[2] NIH. (2020). Androgen insensitivity syndrome. Genetics Home Reference, National Library of Medicine.

[3] Gottlieb, B., et al. (2017). Androgen Insensitivity Syndrome. Gene Reviews (NIH).

[4] Ogilvy-Stuart, A., et al. (2004). Determination of sex: Early assessment of ambiguous genitalia. Arch Dis Child.

© 2023 Zachary A. Elliott, All Rights Reserved.

‘e

DR R R
LR R AR AR RS

..



MONOSOMY X (TURNER SYNDROME)

Female | 1in 2,500 births | Usually infertile
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PERSISTENT MULLERIAN DUCT SYNDROME

Male | Unknown birth rate | Often infertile
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SWYER SYNDROME

Female | 1in 80,000 births | Always infertile
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XX MALE SYNDROME

Male | 1in 20,000 births | Always infertile
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