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Contraception

Editorial

The expanding role of genetics in contraception and women’s health

Perhaps the most dramatic and important change in the
practice of medicine over the past decade has been the
integration of genetics into diagnostic protocols and thera-
peutic approaches. The Human Genome Project rightfully
assumes considerable credit for this advancement; by
marrying the resources of the United States government
and private industry, incredible discoveries were made on
an almost regular basis [1]. From the publication of the
sequence of the human genome to the delineation of nu-
merous mutations responsible for disease to a better under-
standing of the genetic mechanisms responsible for a
variety of normal and abnormal physiologic functions, our
understanding of biology, disease and genetic mechanisms
have undergone a considerable change in the past decade.
For many in science and medicine, these advances herald a
new approach to the science and practice of medicine.

Science is obviously a critical component of our ability to
provide effective care to our patients. Indeed, this explosion
of genetic information has occurred in parallel with the
integration of evidence-based medicine into conventional
medical education and practice. As such, the use of scientific
information to change the practice of medicine must be
accompanied by a thorough understanding of the implica-
tions and potential effects of this information on patients and
society in general, not just on the practice of medicine. An
unfortunate example of the implications of ignoring the
details of scientific information has been the response to the
findings of the Women’s Health Initiative study (WHI).
Clinicians worldwide began to consider hormone therapy to
be an inappropriate therapy for menopausal women — all
menopausal women. Although the WHI primarily studied an
asymptomatic and older cohort, its findings were “assumed”
to pertain to all women in menopause, even those who are
younger and symptomatic. Indeed, it has taken almost
2 years for many professional organizations and clinicians to
recognize the continuing important role of hormone therapy
for the medical management of the symptomatic meno-
pausal woman.

It is clear that scientific advancements alone cannot en-
sure improvements in the care of men and women; successful
interpretation and implementation of such advances requires
studies and educational programs to ensure that the new
information will be appropriately applied in a manner

0010-7824/$ — see front matter © 2005 Elsevier Inc. All rights reserved.
doi:10.1016/j.contraception.2004.10.011

acceptable to professionals and laity alike. In addition,
society must provide effective safeguards to ensure that
scientific advancements are not inappropriately used or
manipulated to the detriment of large or small segments of
society. Indeed, considerable funding (3—5% of the total
budget) of the Human Genome Project was set aside for the
study and evaluation of the impact of the Human Genome
Project on health care and society [2]. It was widely
recognized that the findings of the Human Genome Project
would potentially alter the approach to preventive and
conventional medicine. Premorbid identification of individ-
uals at risk for developing disease could become possible
along with the promise of preventative interventions and
more effective therapies; however, such information could
also be used in a variety of untoward situations, including
denying insurance coverage and stigmatization of individu-
als [3]. A current example of both potentials is the concern of
women who are at increased risk for developing breast and
ovarian cancer based on family history about the impact of
genetic (BRCA1/2) screening. The concern of these women
and their clinicians is not just whether they have a mutation
in one of these two genes that would result in a profound
increased risk for developing breast and ovarian cancer, but
whether their insurance provider would find out whether
they have undergone screening. Currently, electing to
undergo such screening could indicate a potential increased
risk for these malignancies and thus could jeopardize a
woman’s ability to obtain or maintain medical insurance
coverage. In an effort to protect the confidentiality of their
patients, many programs offer BRCA1/2 screening in an
anonymous fashion or by offering to make available an alias.
Nonetheless, such machinations deter many women from
considering appropriate screening that could provide critical
information concerning their risk and applicable surgical and
medical management options and relegate women and
clinicians to subterfuge and deceit [4,5].

Expanding our abilities to identify individuals at risk for
developing certain diseases is a necessity if we are to
improve our patient’s health and well-being. Encouraging
reduced caloric intake and exercise will improve risk for
adverse cardiovascular events. However, the delineation of
genes associated with adverse cardiovascular events could
considerably improve the benefits of those proven dietary
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and environmental interventions and determine the optimal
preventative and therapeutic interventions for each individ-
ual. However, if such information would result in stigma-
tizing certain individuals based on the genetic complement
and deny them certain privileges such as insurance coverage,
then such scientific advances could be harmful to society in
general [6]. Indeed, our current experience with BRCA
screening shows that such discrimination already occurs in
our health care system.

The provision of health care is rapidly progressing with
21st century technology, and yet, our health care system is
mired in the 19th and 20th century bureaucracy. Insurability
and access to health care must progress in a fashion
commensurate with our technological advances. If the
wondrous advances of the past few years are limited to only
the wealthy and privileged, then these advances will have
been achieved for minimal gain. Our professional missions
may have different locations and languages and may impact
a variety of social, racial, ethnic and economic groups;
nonetheless, their goals are all the same. Their goals are to
improve the world by caring for one person at a time. Indeed,
it is written in the Talmud that to save one life is as if you
have saved the world. However, to deny care to individuals
because of a variety of personal, societal and economic
factors, and now potentially upon genetic factors, is counter
to our missions and a reversal of the Talmudic entreaty.

1. A proposal to ensure the successful marriage of
genetics and medicine

Our scientific advances must be associated with new
approaches to the ethical, moral and societal implications of
these advances. Failure to implement such changes will at
best create a disparate and dysfunctional system that
provides ineffective care to all except the most wealthy
and privileged and at worst will prevent the successful
integration of these advances into health care [7]. However,
it is foolhardy to think that solutions will be easy. Our initial
goals should be simple and achievable.

» Continue to support the bench science that provides
important scientific information and breakthroughs
regarding the genetic and molecular aspects of health
maintenance and disease.

* Ensure that such advancements are integrated into our
health care system in an approach that takes into
account the personal, societal and economic effects of
such changes. Societal and governmental programs
are already targeting the nonscientific implications of
new scientific discoveries; support for such programs
and publicity of their outcomes must continue if they
are to facilitate the integration of new scientific
advances into conventional health care.

* A reassessment of insurability must be undertaken
with regard to the advances in genetics and molecular
biology. The basis for determining insurability has

‘,
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historically been based on lifestyle issues such as
smoking, obesity and motorcycle riding. With our in-
creasing knowledge of the genetic component of dis-
ease, the insurance industry will have to incorporate
this new information into the insurance paradigm but
do so without discriminating against those with
particular genetic sequences. Indeed, it is clear that
the presence of certain genes and sequences will in-
crease the risk of associated diseases and conditions
but will not necessarily guarantee their phenotypic
expression. In addition, delineating the presence of
such genes allows for early, and possibly more effec-
tive, intervention and prevention.

We are in the midst of a great evolution in our
understanding of the causes and mitigating factors in the
development of disease. A few years ago, genetics had been
the interest of a few molecular biologists and clinicians.
Now, many primary-care clinicians and specialists consider
their clinical and research work to involve genetic theory
and practice. If we are to successfully incorporate these
advancements into medical practice, we must ensure that
this information will not be used to stigmatize and alienate
large segments of our society. With the seminal role of
insurance in the health care of our society, it is now time to
strongly and forthrightly address this issue to ensure the
facile integration of genetic advancements into our diag-
nostic and therapeutic practice, to prevent discrimination
against whole components of our society and to improve the
overall health care of all of our members of our society [7].
In a nation and society committed to the concept that all are
created equal, failure to effectively study this major issue
and implement rational and effective policies regarding
insurability of all people will threaten the very core
foundations that continue to ensure scientific advancements
through our personal freedoms.
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OEVTEQOYEVES
WOXVTTAOO0 XL
oYNUOTICETON TO
moMxo coudatio I (4
ot 4) 0.7T0 TO 0TTOLo
OEV WITOEL VO PyeEr
OUYHEXQOLUEVO
CUUTEQUOUA YLOL TO
WOXVTTAOO



Meimon 11

OEVUTEQOYEVEG
WOXVTTUQO

Merapaon 11

Katd tnv epnpeio,
ouvvropo Meta v
woBviaxioponEia,
0AL0%A0®VOVTL OL
dpaoers s Meimong I zon
TO OEVTEQOYEVES
WOXVTTUOO ELOEQYETAL
ot Meiwon 11,
TOQUUEVOVTIAS OT1)
Metdpaon II perd v
aeAeVOEQMOT) TOV OV OeV
viver yovipomoinon (1
a6 4) (MMM). Aga,
zota v epnPeia, amo
Metd.paon I yiveron
uerdpoon oty Metapoon
IL.




Avagpoon 11

Katd ™)
YOVILLOTOLG1], TO
OEVTEQOYEVES
WOXVTTOOO TEQVA.
otV avagaon 11
™ Meiwong 11 (2
oto 4)

OEVUTEQOYEVES
WOXVTTQO0

Meimwon 11



Tehopaon 11

Meiowon 11

MOXVTTOJO

Katad
YOVLOTOL 1], TO
OEVTEQOYEVES
WOXVTTOOO TEQVA.
otV teAoQaon 11
™ Meiwong 11 (3
oo 4)



Kata )
YOVIROTO01], TO
OEVTEQOYEVES
WOXVTTOQO
CUWITANQMVEL T1)
Meimon II zou
OLOLQOVUEVO
OoYNUOTICEL TO MOELUO
WOXVTTUO0/MAOLO
(ue 23
YOWUOCGHUATA) KL
10 oMo cmudtio II
(4 oo 4), To omoio
Ogv elvau
noooPePAnuévo.
VUVETMS, TO MAQLO
eivan mabohoyixo.

Awaigeon tng Meimong 11

Meimwon 11



OLo®ANE®WOT TNG YOVILOTOINOoNS ToBOAOYLXOT WaQloV




["eveTinog nmoLnog



H perayooadn (tng yeveTinng tAnoopoonong) oo
10 DNA oto RNA €yelL og amotéheoua. T
ONovEYta evog uovoxrimwvou uopiov RNA to
omtolo rahetton ayyellopooo RNA (messenger-
RNA, mRNA) ue alAnhovyio. ouUTANQWUOTIRT UE
™ wa oo T OVO AAVOLOES TOV OlXAWVOU HoEioU
DNA (aivoioa-untoa). To mRNA mov
ONULOVOYEITOL EIVAL O «UETOAUPNTNS» AvVANETH
TV TAMO0POOLA TOV ELVOL OLTTOON®EVUEVT] OE EVaL
YOVIOLO %L 0TO TEMKO TOV TTOOLOV.




H owaowaoio tne petoypodns #otolveTol
a0 to €vCuuo RNA mohvuepdon. To RNA
oLapépel atd To DNA oto Ot elval
LOVORAMVO, AVTL YLOL TO OAXYOQO0
0€0EVOLPOLCT TreQLEYEL QLPOCT (YU aVTO
OVOUACETOL QLPOVOUKRAEINO OED) RO ALVTL YL
TNV TUOLLOLVIXT) PAom Buuivn €xeL Tn Paon
OVQO%IAN 1 OTmolaL ONovEYeL Cevyn Paoewv
UE TNV ALOEVIVTY).




Purines o

Adenine Guanine

e s U ¥ 8¢
Pyrimidines * *"

Thymine Cytosine Uracil

The Difference Between Purines and
Pyrimidines



Help LcOoO@MBEGR® O # = LI a g Eus PEEEEVAVAIVE George latrakis O;
l @® @® < EH] )] = (2 @ DNA of alanine

- P — 1 View as Analogue [
MESCIRGRC © @& ®» 14 o s B s 0w - ¥ View as Digital

Open Date & Time Preferences...

Go gle DNA of alanine v

DNA triplet RNA triplet amino acid

CGA GCU

CGG GCC

CGT GCA
& @cs

61 akOuNn oElpPEQ

— https://www.britannica.com > science > genetic-code



amino acid

@

H DNA triplet RNAu triplet
CGA GCU

' CGG GCC
CGT GCA
(e @

A

»
' o

Isoleucine

m C

c

G
U

G \;s\é‘“e

Stop

Leucing




AeUtepo ypappa

I'Ipdno'vpdppa U @ A G Tpito ypc’xupa
(5’ dkpo) (3’ dkpo)

Phe Ser Tyr Cys U

U Phe Ser Tyr Cys C
Leu Ser STOP | STOP A
Leu Ser STOP Trp G
Leu Pro His Arg U

C Leu Pro His Arg C
Leu Pro Gin Arg A q L
Leu Pro GIn Arg G
lle Thr Asn Ser U

A lle Thr Asn Ser C
lle Thr Lys Arg A
Met Thr Lys Arg G
Val Ala Asp Gly U
Val Ala Asp Gly C
Val Glu Gly
Val Ala Glu Gly ( G Z

- Mivakas 3.2: O yevetkos Kwbikas* -




AeUtepo ypappa

I'Ipu’JTo’ypdppa U C A G Tpito ypdppa
(5’ dkpo) (3’ dkpo)
Phe Ser Tyr Cys U
U Phe Ser Tyr Cys C
Leu Ser STOP | STOP A
Leu Ser STOP Trp G
Leu Pro His Arg U
C Leu Pro His Arg C
Leu Pro Gin Arg A
Leu Pro Gin Arg G
lle Thr Asn Ser U
A lle Thr Asn Ser C
lle Thr Lys Arg A
Met Thr Lys Arg G
Val Ala Asp Gly U
Val Ala Asp Gly C
Val Glu Gly
Val Ala Glu Gly ( G z

- Mivakas 3.2: O yevetikos Kwbikas* -

The 5' and 3' designations refer
to the number of carbon atom
in a deoxyribose sugar
molecule to which a
phosphate group bonds

Cytosine Guaning

5end e : EPH

3’ end i




X0MUOTOMUIXLES OVOUOAMES

Y tevO L Lo

O 0Q0C LOMUOTMILE AVODEQETAL OE
LLOL TTUQTVLXT] OOUT TTOV E£YEL TTOLKIAN
OOLUXT] LOQ T, atoTeleiTtal artdo DNA
ROl ®alL ELVOL 0QOTO OTOV
TUENVA UE HATAAANAEC YOWOELC,
KUQLWC HOTA TNV TTEQLOOO TNC
KUTTOAQLUNG OLOIQEDTC TV AVITEQWYV
OQYOVIOUMV.



OL Yo OIHOCOMULZES AVORAMES APOQOVV
AAMOYEC OTOV AQLOUO KO T1 OOUT] TWV
YOWUOCWUATWYV RAL UTOQOUVV VO
ONovEYNOoLV o€ COUATIXA 1)
VEVVIITIA(O RUTTAQO, G OLTTOTEAECUOL
AOOOVC ©ATA T HITMTIXT) 1) LELO TR}
OLOLOEDT], AVTIOTOLY (.



O avopaiieg avtéc Wroeel va adpoolv elte Ta
QUTOOWUHA YOWUOOOHUATA 1) TO GUAETIRA. KO
OLOXQIVOVTOL O€ 0LOUNTIXES, TTOV APOQOVV
aAAAYEC OTOV 0QLOUO TWV YOWUOCWUATWY AL
OOUAES, TTOU APOQOVV AVAOLATAEELS TOU
YEVETIXOU VAMXOV. OL YOWUOOMUHES AVOUOAES
ATOTEAOVV O ATTO TLC HUQLOTEQES YEVETIREG
QLTLOAOYIES VIO TANOMEOL YEVETIHDV GUVOQOUWYV
®al POLOHOVTOL OTO EMHEVTIQO TNG YEVETIXTG
OLOLY VI OTLXTG.
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O aOUNTIRES AVOUAALES TV OLUTOOM UKDV
YOWUOCWUATWV, 0TV TTAELOVOTNTA TOVS ELVOLL

O vaToyOveS naL 001 YOUV O€ TALALVOQOUNOT TNG
®UNOTNG O TOMOLUAL OTAOL TG eyrVvuoovvnc. 1o
OVYHELQLUEVOL, OMES OL LOVOOWULES TV

QUTOOM WAOYV YOWUOCOUATOV, CLVNOWC, OEV Elval
ovupatéc pe tn Con*...L2otdoo,

*In most cases, embryos with monosomy of the
autosomes (or sex) chromosomes are not viable

(https://www .sciencedirect.com/topics/nursing-and-health-professions/monosomy)



O 0 QLOUNTIKES AVOUOAES TV QUVTOCW XDV YOWUOCWUATWOYV, OTNV
TAELOVOTNTA TOVG €lval OovatoyOoveS ®ot 001N YOUV OE TALALVOQOUNOT) TNG
®UMNOMC O€ TOMLUC OTAOLD. TNG EYRVUOoVVNG. ITio ovyrexpLueva, OAeC oL
LOVOOMULES TMWV QLUTOCW UKDV YOWUOOWUATWOV, oUVNOmS, OeV elval
ovuPatéc pe tn Co...L20td00,
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Chronic Myelomonocytic Leukemia with monosomy 7 by karyotyping

Anil Kumar Yadav, Dr Manorama Bhargava, India

Category: Myeloid Neoplasms and acute leukemia (WHO 2016) >
Myelodysplastic/myeloproliferative neoplasms (MDS/MPN) > Chronic Myelomonocytic Leukemia.
Published Date: 05/29/2018

80 years old male patient: Chronic Myelomonocytic Leukemia with monosomy 7
by Conventional karyotyping.
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OL LOVES TOLOWULES TTOV
TOLQATNEOVVTOL O€ CvTa dToud
apoQOoVV TA. YOoWUOoOHuoTA, 21
(ovvopouo Down), 13 (cvopouo
Patau) xou 18 (ovopouo Edwards)
RO TTQOXOAAOVV YOO UK TTQLOTLREC
QvouoQdlec, vonTLxt voTEQN oM,
TOAMOLTTAEC OVYYEVELS AVOUOALES
ROL LELWUEVT) PLoOoLUOTNTO.

Am J Med Genet A. Author manuscript; available in PMC 2017 Apr 1. PMCID: PMC4898882

Published in final edited form as: NIHMSID: NIHMS787880
Am J Med Genet A. 2016 Apr; 170(4): 825-837. PMID: 26663415
Published online 2015 Dec 10. doi: 10.1002/ajmg.a.37495

Survival of Children with Trisomy 13 and Trisomy 18: A Multi-State Population-
Based Study

Robert E. Meyer,"" Gang Liu,2 Suzanne M. Gilboa,® Mary K. Ethen,* Arthur S. Aylsworth,?
Cynthia M. Powell,? Timothy J. Flood,® Cara T. Mai,® Ying Wang,” and Mark A. Canfield*, for the National
Birth Defects Prevention Network

Among the
children with
Trisomy 13, <10%
survived to age 5,
whereas 5-year
survival for
children with
Trisomy 18 was

>12%.
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OL LOVES TOLOWULES TTOV
TOLQATNEOVVTOL O€ CvTa dToud
apoQOoVV TA. YOoWUOoOHuoTA, 21
(ovvopouo Down), 13 (cvopouo
Patau) xou 18 (ovopouo Edwards)
RO TTQOXOAAOVV YOO UK TTQLOTLREC
QvouoQdlec, vonTLxt voTEQN oM,
TOAMOLTTAEC OVYYEVELS AVOUOALES
ROL LELWUEVT) PLoOoLUOTNTO.

Am J Med Genet A. Author manuscript; available in PMC 2017 Apr 1. PMCID: PMC4898882

Published in final edited form as: NIHMSID: NIHMS787880
Am J Med Genet A. 2016 Apr; 170(4): 825-837. PMID: 26663415
Published online 2015 Dec 10. doi: 10.1002/ajmg.a.37495

Survival of Children with Trisomy 13 and Trisomy 18: A Multi-State Population-
Based Study

Robert E. Meyer,"" Gang Liu,2 Suzanne M. Gilboa,® Mary K. Ethen,* Arthur S. Aylsworth,?
Cynthia M. Powell,? Timothy J. Flood,® Cara T. Mai,® Ying Wang,” and Mark A. Canfield*, for the National
Birth Defects Prevention Network

This study found survival
among children with T13 and
T18 to be somewhat higher
than those previously reported
in the literature, consistent
with recent studies reporting
improved survival following
more aggressive medical
intervention for these children.



OL LOVES TOLOWULES TTOV
TOLQATNEOVVTOL O€ CvTa dToud
apoQOoVV TA. YOoWUOoOHuoTA, 21
(ovvopouo Down), 13 (cvopouo
Patau) xou 18 (ovopouo Edwards)
RO TTQOXOAAOVV YOO UK TTQLOTLREC
QvouoQdlec, vonTLxt voTEQN oM,
TOAMOLTTAEC OVYYEVELS AVOUOALES
ROL LELWUEVT) PLoOoLUOTNTO.

Am J Med Genet A. Author manuscript; available in PMC 2017 Apr 1. PMCID: PMC4898882

Published in final edited form as: NIHMSID: NIHMS787880
Am J Med Genet A. 2016 Apr; 170(4): 825-837. PMID: 26663415
Published online 2015 Dec 10. doi: 10.1002/ajmg.a.37495

Survival of Children with Trisomy 13 and Trisomy 18: A Multi-State Population-
Based Study

Robert E. Meyer,"" Gang Liu,2 Suzanne M. Gilboa,® Mary K. Ethen,* Arthur S. Aylsworth,?
Cynthia M. Powell,? Timothy J. Flood,® Cara T. Mai,® Ying Wang,” and Mark A. Canfield*, for the National
Birth Defects Prevention Network

...several case reports have
been published describing
instances of long-term survival
of children with T13 and T18,
occasionally into the second
decade of life [Redheendran et
al., 1981; Tunca et al.,

2001; Peroos et al., 2012]



OL LOVES TOLOWULES TTOV
TOLQATNEOVVTOL O€ CvTa dToud
apoQOoVV TA. YOoWUOoOHuoTA, 21
(ovvopouo Down), 13 (cvopouo
Patau) xou 18 (ovopouo Edwards)
RO TTQOXOAAOVV YOO UK TTQLOTLREC
QvouoQdlec, vonTLxt voTEQN oM,
TOAMOLTTAEC OVYYEVELS AVOUOALES
ROL LELWUEVT) PLoOoLUOTNTO.

PMCID: PMC4898882
NIHMSID: NIHMS787880
PMID: 26663415

Am J Med Genet A. Author manuscript; available in PMC 2017 Apr 1.
Published in final edited form as:

Am J Med Genet A. 2016 Apr; 170(4): 825-837.

Published online 2015 Dec 10. doi: 10.1002/ajmg.a.37495

Survival of Children with Trisomy 13 and Trisomy 18: A Multi-State Population-
Based Study

Robert E. Meyer,"" Gang Liu,2 Suzanne M. Gilboa,® Mary K. Ethen,* Arthur S. Aylsworth,?
Cynthia M. Powell,? Timothy J. Flood,® Cara T. Mai,® Ying Wang,” and Mark A. Canfield*, for the National
Birth Defects Prevention Network

In addition, many families of longer
term survivors share information on
their child’s progress in developmental
areas, such as language and
communication and motor skills, with
researchers and support groups such as
the Support Organization for Trisomy
18, 13, and Related Disorders [Baty et
al., 1994; Bruns, 2015; SOFT, 20135].



OL LOVES TOLOWULES TTOV
TOLQATNEOVVTUL O COVTA
Atouo apoQOUVV T
Yowuoowuata 21 (cvvogouo
Down), 13 (cUvopouo Patau)
rat 18 (ovvopouo Edwards) nai
TEORAAOVV YOLQOARTNOLOTLLES
OVOoUoQdLES, VONTLXT

VOTEQN O, TTOAMAITTAES

OVYVEVEIC AVWUAALES KoL R

UELWUEVT) PLoootuoTnToL.



2€ avtifeon ue Ta auTooWm KA
YOWUOODUATO, OL
AVEVTTAOELOLES TWV PUAETLHOV
YOWUOOWUATWV X ROl Y, EYOVV
WO NTUES RAVILES EXONADOELS
noL 0.EICEL va onueLmBOel OTL 1)
LOVOGMUIN TOV YOMUOCOHUATOS
X-ovvogouo Turner (45,X)
givan 1 povaowxn Prooiun
LOVOGMUIO TTOV OLTTEVTATOL 0TO
avlommvo eiooc.

CaseReports > Pediatr Cardiol. 2013 Mar; 34(3):733-5. doi: 10.1007/s00246-012-0334-4.
Epub 2012 May 6.

Full monosomy 21: echocardiographic findings in the
third molecularly confirmed case

DFisher ! A Dipietro, K A Murdison, C A Lemieux

All (autosomal)
monosomies are
lethal except

monosomy 21...
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AOMAES YOWUOOWULES AVOUOALES

Avtouatn 00001 YEWUOCH XDV TUNUATWV
®noL AvOaoUEVY ETOVAOUVOEDT 1 ATTMAELG.
TOVC TIQOUAAOVV YOWUOCWUHES AVAOLATAEELS
IOV 0QLCOVTOL (S OOULKES YOWUOOM UHES
avouoiieg. Ot 00KES AVOUOALES UTTOQEL VOl
elval amotéleona €vOog aplOuot aLtLmv, OTTwe M
enBeon Tov ®VTTAEOV O€ LOVICOVOU.
arTLvooiia now HeETAAAAELOYOVOUC
TOLQAYOVTECG.



ALTTAOL.OLOLO ULOL

O 0p0¢ OLTAACLOOUOS VITOONAMVEL
TNV ROATAOTO.01 OTNV OTOLA. TTEQLOYT)
YOWUOOOUATOS EUPAVICETOL OE OVO
aviiyoada.



AltAociocopuot

AloKpivovTol GTOVC:
«evbeicy omAaclacuove,
OTOV M OIMAUGIOGLEVT
TEPLOYT EXEL TOV 1010
TPOGUVATOAMGUO UE TNV
aPYIKN TNG, KOl CE
KOVEGTPOLLEVOVC
OITAAGIOGLOVS, OTAV 1
OUTAAGIOGUEVT] TTEPLOYT EYEL
avTIOETO TPOCAVATOAIGUO LE
TNV 0PYIKN TNC.

«BvBocy

MMAOCIOGUOG

CAVEGTPAUUEVOSH
OUTAAG OGO




Altthociocuot

2 K0Oe mepinTmoN, TapaTnpEiTOL
uepkn tprompio. Iap’ OAa owtd, ot
OITAOGIOGLLOL £YOVV LIKPOTEPT
mBavotnta vo givon emPraPeic amod Tic
EAMAETYELC, O10TL GTOVG TTPMDTOVC OEV
ATOVGLACEL KOVEVOL TUNLO TOV YEVETIKOV
LLOG VATKOV, atAm¢ KAmo10 PpiokeTal o
TEPIGGELQ.

«BvBocy
MMAOCIOGUOG

CAVEGTPALUEVOS»
MMAOCI0GUOG




«Elhetyero»
(Oraypaps)




«EAAelyeion

O1 edAelyelg Eyovv
ueyaArvTEPN MbavoTnTA VL
exyovv emPAraPeic
EMOPACELC, O10TL GE AVTEC
ATOVGLACEL TUNLOL TOV
YEVETIKOU VAIKOV.

MakeAGIF.com



«Elletyero»

del(5)

5 ABNORMAL







«KAVOGTPOPES)
NAPAKEVTPLKEC AVAGTPOPEC

+— Mwkpog Bpayiovag ' '
KEVIPOUEPOC wmp » »

<+— Meydlog Bpayiovag

-~

XPWHOOWHUIKES

-~ EnavakoAAnon
, +«— Avactpodn QUTOKOTITWHLEVOU
Topeg tuparog DNA
N »




KAVOOTPOPESH

LTIC NAPOKEVTPLKEC OVAOTPOPES Kal Tar §VO aMpiglot TOETC TOV YPWHOTMUATOC
Bpiokovrat atov (610 fpaylova. (e anoteAeapia To Kevrpopepoc dev nephapfaveral 0To
QVAOTOALLEVO KOPATL ZTNV napanave ewova kat Ta §Vo onela Topns evronilovtal 6o
ueyaho Bpoylova T0U YPWHOOOUATOS,

1

Paracentric Inversion




XpWHOOWHIKES

NEPIKEVTPLKEC AVACTPOPEC

™ EnavaxéMnon

QITOKOTTWHEVOU
turpatrog DNA

o ovupnephapBavopévou
TOU KEVIPOUEPOUG




«AVOOGTPOPESH

LTIC MEPUKEVTPLKES AVOTTPOEC TO EVet ampelo Topne evronileral 0To pikpo Bpaylova
6V() 10 OeUtepo 0o jeyaho Ppayiova tov ypwposporos. (e anoteAeapa to kevipopEpog
NEPIKAELETL 0TO AVAOTPALLEVO KOpUTL



Quiz: T «avacsTpoPn» ELVOL QUTH;
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D

Meta,



Y Tapyovv Kol T OOKTLALOELO)
YPOUOGOUOTO
Quiz: I['latl onuiovpyoLv TPOPANUQ;




Y Tapyovv Kot To O0KTUALOELON)
YPOUOCOLLOTO
Quiz: I'ati onuiovpyovV TPOPANUQ;

7

Bonbewa
(«amod 10 e
KOWVO»)

-



IIpopaveg, apoD OrypAPETOL YEVETIKO
VAIKO TPV TN ONUIOVPYLt TOVG




YYnAing omovoootntog GpAaot Tou
KUTTAQLLOV HURAOU €lvol 1 utwon (paom
M), 1 omola elvo pio OLOOLRALCTIO. TTVETVIXTG
OLOLLOEODTG TTQOXELUEVOL VO, ONUOVQYNO0oLV
OVO YEVILA TTOVOUOLOTVITO, YEVETLXA
®UTTAQO.



2071000, HOTA TN WTWOT) (000 %ol
ROATO TN UELWOT)), UTTOQEL VO
OVUPOUVV YOWUOOMUKES VO UAALES
otav ovupPel ®amolo MO0 naTd TNV
KUTTOQLXT] OLALQEDT).
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Chromosome Mutations
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Busch, et al. Differential
Impact of Genetic Loci on
Age at Thelarche and
Menarche 1n Healthy Girls. J
Clin Endocrinol Metab
2018;103(1):228-34.



Review > Semin Reprod Med. 2007 Jul;25(4):235-42. doi: 10.1055/s-2007-980217.

Genetics of ovulation

JoAnne S Richards

GENES KNOWN TO INFLUENCE THE
PROCESS OF OVULATION

The release of the LH surge from the pituitary has
long been recognized as the initiator of ovulation.
By binding to LH/chorionic gonadotropin receptor
(LHCGR), a cascade of intracellular events 1s set
in motion. Mice null for Lhcgr do not ovulate.



The LHCGR gene provides instructions for making a
receptor protein called the luteinizing hormone/chorionic
gonadotropin receptor. Receptor proteins have specific
sites 1into which certain other proteins fit.

The protein produced from the LHCGR gene acts as a
receptor for luteinizing hormone and chorionic
gonadotropin. In males, chorionic gonadotropin
stimulates the development of cells in the testes called
Leydig cells, and luteinizing hormone triggers these cells
to produce androgens. In females, luteinizing hormone
triggers ovulation).



Review > Front Genet. 2021 Sep 29;12:676546. doi: 10.3389/fgene.2021.676546.
eCollection 2021.

Shared Genetics Between Age at Menopause, Early
Menopause, POI and Other Traits

Yvonne VV Louwers !, Jenny A Visser 2



Available online at www.sciencedirect.com

scmuce@nmecw Contracepti()n

ELSEVIER Contraception 71 (2005) 8183

Editorial

The expanding role of genetics 1 contraception and women’s health

?



Review > Front Biosci. 2005 Sep 1;10:2447-59. doi: 10.2741/1709.

Gene knockouts that cause female infertility: search
for novel contraceptive targets

Rajesh K Naz 1, Changanamkandath Rajesh

Affiliations 4+ expand
PMID: 15970507 DOI:10.2741/1709

Using database and literature search, knockouts of at
least 83 genes were discovered that demonstrated an
effect on fertility of female mice.



Review > Front Biosci (Landmark Ed). 2009 Jan 1:14(10):3994-4007. doi: 10.2741/3507.

Gene knockouts that affect male fertility: novel
targets for contraception

Rajesh K Naz T Alexis Engle, Rajnee None

We identified at least 93 genes whose deletion
demonstrated an effect on fertility in male mice till
2004 (1). In the present article, we found 71 additional
gene knockouts in the database since the last report
which demonstrated an effect on male fertility.



Review > Front Biosci (Schol Ed). 2010 Jun 1;2(3):1092-112. doi: 10.2741/s120.

Gene knockouts that affect female fertility: novel
targets for contraception

Rajesh K Naz ', Briana Catalano

This article is an update of the previous review
published in early 2005. It describes genes discovered
(2004-2010) since the last review that affect female
fertility. Using the database search in the Pubmed and
Google Scholar search engines, 67 new genes were

discovered using knockout technology that have been
reported to affect female fertility.



> Popul Stud (Camb). 2011 Nov;65(3):253-71. doi: 10.1080/00324728.2011.598942.
Epub 2011 Sep 14.

The influence of three genes on whether adolescents
use contraception, USA 1994-2002

Jonathan Daw ', Guang Guo

In a further contribution to recent investigations of the In a further contribution to
recent investigations of the relevance of genetic processes for demographic outcomes, we
investigate genetic associations with whether adolescents use contraception. Using data
from the National Longitudinal Study of Adolescent Health, we find that variants in the
dopamine transporter gene DAT1, the dopamine receptor gene DRD2, and the
monoamine oxidase gene MAOA are associated with unprotected sexual intercourse.
The DRD2 associations apply to both men and women, whereas the other associations
apply to women only.



> Cancers (Basel). 2022 Jul 15;14(14):3457. doi: 10.3390/cancers14143457.

Contraception and Hormone Replacement Therapy in
Healthy Carriers of Germline BRCA1/2 Genes
Pathogenic Variants: Results from an Italian Survey

The majority of women (53.6 % for contraception and

61.5% for menopause) reported being dissatisfied with
the counseling received, and 58.2% were not aware of

the protective effect of hormonal contraception on the

risk of ovarian cancer.



