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GENETIC COUNSELLING

Defnition :

Prmoﬂmprgpeopemdsmtmdmdadapﬂo{hemedm,psgdwbsm
and famiial implications ot genetic contributions to disease.

. mmogwmmdmmwuhngu«ho}mmnoﬁdis—
ease octurrence or recurrence.

* tducation about inheritance, testing, rnano.gemen’c, prevention, resources,
ond research.

* Counseling to promote informed choices and adaptation fo the risk or condi-
models of genetic counselling :

eugenkes * To improve or impair racial qualities of future generatiors.
medical/preventive :

* Preventing genetic disorders.

* Ofer information, sympathy, § the option to avoid childbearing,

Decision making * Exploring decisions about reproduction, testing, management.

Psychosocial : exploring experiences, emotional responses, goals, beliets,
resources, Samily damies, ond cofing syfes

Indications of genetic counselling 00:04:24

Indications ore :

* Prior to uhole genome or exome sequencing
¢ Coancer.
L mﬁxsimdisease.

* Pharmacogenomics..

. Hetem%o\esareeni'gbasedmeﬁnhrish
* SicKe cell anemio
¢ Tholassemios.
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i Medical Ganetica

Rdvanced parentol age.

* Matemal age 235 yr.

* Patermal age 240y,
Antenatal screening,

* Positive maternal bual, triple or quad sereen,

* Fetol ultrasonogrophy,

* Noninvasive prenatal testing (IIPT).
Consanguinity,
Terotogen exposure.
unexplained stillbirth with or without malformadions.
Previous chid with or famiy history of :

L Congenital ahnormaldy.

i Dysmorphology,

iii. Intellectual disability.

. Isolated birth defect.

V. metabolic disorder.

Vi Chromosome abmnmlrtg.

Vil Single-gene disorder.
Prior to preimplantation genetic 'teshrg
Follow-up to abnormal neonatal genetic testing (Mes).
Congenital malformations.
Developmental delay /intellectual disability,
Neurodegenerative diseases.
Myopathy , neuropathy.
nmbisums genitalio.
Hypogonadism.
Short stadure : Proportionate or disproportionate.
Reutely siels infant , neonade ¢ inborn error of metabolism.

¥inown genetic disease : wison disease, Down syndrome, mucopolysaccha-

ridosis, ete.

vwbustheexplaimdduﬁnsseneﬁccounsellins:
Autosomal dominant :

variable Expressivity,
Reduced penetrance,
New mutations.
Homozgﬁositg.

aerm line mosaicism.
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Genatic counsafiing - 3

futosomal recessive

* Consanguinity,

* Weterogenetty.

* Compound heterozygotes.
* Pseudodominant,

X linked inheritance !
* expression in heterozygous females.
* \solated case — Corrier stotus.
* Problems of o. female carrier.

Ethical principles 00:1527

Rutonomny :
Free of coercion with protection of their prvacy,

eeneficence :
Nenko\‘-do‘nasood

Non-maleficence :
First, do no harm.

,hsfm' :
Burdens and benefits of care must be distributed equally over society,

Oounsel\insmﬁals:
SPINES *

S Setting,

P : Perception.

1 Invitotion

¥ 2 inoudedge.

£ : empodhwy, emotions.
s=Swwmr5i5km{eg5,

g-emotions
m : meetings.
P 1 Potients oe ive.
A : Adequate language.
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- Medical Genetics

-« fActive space -----

TH : Truth § Hope.
Y : Yes for patient empowerment.

mahelemeniso#geneﬁeeounsemns:
. Lis{enig’comems.

Proveing supprt.

Components of genetic
counselling
Steps of genetic counselling
Steps of genetic counselling :
collecting the information :
* Retogy Yianeg o

. Hyshalemimﬁmo?aﬂectedpo&ient
. &mmhnﬁonohhe#amignm\bers.

Risk estimation ¢

. DbgnosﬁcTais.

* Disease condition

° Wedgeabmd’ched;sease.

Communication § decision making :
* Nodural History,

* &enetic aspects.

* Prenatal diagnoses.
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* euiding an empathic relationship.
Consideri iagnostic and clinical
sidering diagnostic n
!n\-\erihamepo&{emsmdrisxesﬁ-
mation,

00:17:58
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Genatlc counsalling - 5

Active space

Support groups.
mgmrmh
A, Sibahip bere ]4——:.num
AL
oo
G Q Meetumain fnaectech OO Abotion i)
©  Sesurknown ﬁ'hﬂm
B @ Afecied male snd female & e
: e - (B Hetorozygote feusosomal recessive)
@  Hetorozygote (X-lloked}
J Deceassd jand aftecied) ,
0 el without oftaping -
00  Consanguineous mavispe
Fomily {ree.
Concept of high and low risk :

* Risk acceptable ! Perception of the potient.

* Previous affected chid : experience of disease.

* Nadure § severity 1 Burden ot disease.

. ﬁregﬁevmd\idmosuﬂrishumwepkoue.
* @ad Obstetric history : DS risk of | In SO acceptable.

&enetic risk estimation :

* empirical risks

* mendelion risks.

* modified genetic risks.

* Risk estimates from independent evidence.
* gstimote based on observed dodo.

¢ most of the more common non-mendelian or chromosomal disorders,

* Clear bosis of single gene inheritonce recognised.

’ mg:emgvugmmmpletepene{rmoragedepem

. Pﬁorgeneﬂcris&modi%edbg‘w\diﬁonol’h\’ormm
» Other information such as lab tests help to modify risk.
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Acttve space

Risk of abnormalities in the normal population !

Q&Ko“-acﬁidbehg—bomwdhmcon—-
16230
genital abnormality
Q&Ko?chidbewgb«nunhaserm -
physical or mental impairment or disabiity
Qisho#areeosmsedpreg\ancgendir\gha ag
spontaneous abortion
Risk that o. couple will be inlertie 1inio

Communication of informadtion :
* Oisease condition.
* Hnowledge about the diseas.
Na&uraln‘skor&
* Genetic aspects.
* Prevention § Prenatal diagnosis.
* Therapies and intervention.

Nondh’eetive‘t_:ounsellina:

' dmhesle%‘—t*othe%iyoecideu*misr'ght%rm

* The role of the counselor : Provide information in understandable terms
and outline the range of options.

* Consultants not counselors, live with the decision.

Practical aspects of communication of informadtion :
* Probabilities and odds refer o the future, not the past.

* 2ach conception is an independent event, so that ‘chance has no memony'.

* Present risk information in multiple ways to avoid framing bias and direc~
tiveness.

Support groups

* Community and online lay support groups.

* Provide information and Fund research,

* fnimportant part of genetic courseling is to give informadion about these
groups to patients and to suggest a. contact person for the famiies.
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Case scenarios 00:28:48

Chromosomal disorders ¢

* Course ol the disorders and outcome.

. Dem!omeuplo\dgzm"dl.

* Parents karyotyping — only in structural abnormolities.

* Prenatal diagnosts/ use § Blochemical sereening/NIPS counseling,
* Advanced Maternal age.

Single gene disorders :

* fbout the asoraer.

* Recurrence risk - depends upon the irheritance pottemn.
¢ Confirmation ot diagnosis by molecular studies.

* PND it desired,

Cosel:
History and xarmination :
* 8year-old male child with progres-
sive proximal weakness of lwer o
fmbs since 4 years of age. ' DTO D—-—O
* Eower sign +. \ Y
cauparthy - - 0o o
* Oiminished deep tendon reflexes. ' N

s |
cvs/Respiratory/ Abdomen- unre- ) Q o LA ’.
markable. iy

‘l!?;unmm
* Serum CPY ! 4800 W/l ( Raised).
* mLPA for DMD @ Deletion of exons Faumily tree.
49-50h039trophhsenemisten’c
with dystrophinopathy.
COul\se!\'l'\s=
Ma&w'emdpmgms‘cs'

Atfected chidren become wheelchair dependent by late teens, it untreated.
Cardbngop&gcmowxhr\djmbw{hunoakernselogm
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Treatment !

Supportive (pulmonology and cardiology follow up, mmunisation, physiotherapy)
and eligibility for newer therapeutics ke eteplersin (this mutation is amenable
to &xon SI skipping ASO) should be discussed with cost issues and nonavailabili-
ty through government health care system. Though the long term outcomes of
treated patients is still awalted,

Inheritance and ROR

The dystrophinopathies are inherited in an X-linked manner, Since mother is
obligate carrier, there is S0% chance of transmitting the DM pathogenic vari-
mhead'\presmncﬂ.s«\sminhem{hepadhosenhvwhntumbeaﬂected;
dauamersu*niheﬁw'\epo&hogenicmmnkmwﬂersmdmg«magmt

develop cardiomuopatty (12).

Option $or ot risik members and prenatal diagnosis :
Carrier testing for at-riek females (1) and prenatol testing for pregnancies at
increased risk are possible as pathogenic variant is knotwn.

Cased

History and examination : .

* One month-old male baby presented with poor ery and feeding since birth.

* &/i facial weakness, inverted v Shape lips, retrognathia, Siat phittrum, low
set ears.

* Generalised hypotonia.

* moro's incomplete, grasp and suck reflex weok .

investioadion :

* Schn:ua Wi, (v 29-300),

* NCS normal. Needie eme; Albnormal spontaneous activity s/0 muotonic

* discharges(reviving engine sound) detected in muscles of lef upper ex-

* =TP-PCR~ expansion, short PCR- shows expansion of CTE repeats in one al-
lele beyond the threshold level of moL

NEET SS Medicine - v1.0 » Marrow 1.0 « 2023
Page 8110



Active 8p4

H ) ]

}Q

1O
® [0

facel weakness, paecyieion
' ) ) o
- @
Wadh cry since bich, waek Cry since bith, wiak mmgmnll
Polytwdroamnios, Died dey 2 OL mzom dy20L m-;tvum dey20L "‘,
Wouk cry seca bird, I
Foresamn. Foe vode

LEGEND
5 watk cry B:nce bith, hypotonia
I bliatersl tacial weskness. perautson myckonis
Fomia’«ee.
(‘nmsel\hy
Noture andpmsmsis :

Msauﬂ&‘saskandk«da‘ﬂw&aﬂectss&elehlmdmoﬁmusdeaswenos
m%hm,mmmmmwmmw
hssca.nmnse%mmidiosevere.

Treodment :
bances ard cotoract),

nheritance and ROR

DM is inherited in an autosomal dominant manner. Since mother is affect-
edﬂmshw%uidmm\s,&Wisso&mo?m&thsﬁ\e
mpdhosmhvwhnthm%mm&msmmmwmh
msmmmmammmwmmmw
crease in the number of CT& repeals.

Option $or of risk members and prenatol diagnoss ¢
Teethg#«o&#ishmbersaﬂerdztd\edemnhﬁbnasw«mmgbe
subtie and prenatal testing for pregnancies ok increased riek are possivle as
pathogenic variant is known.
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0 - Modioal Genelics

Empirical risk of common chromosomal disorders |
| — e

Anencephaly Spina. 6ifida 4-5 _S4
cardiae malformation b-§ 3=
Clet lip and cleft palate a A-Sh
Cleft palate olone 0Ss a-uh
Pylorie stenosts a-a 8%
Talipes equinovarus 3-4 a-8%
Dislocaion of hip 3-4 3-4%
Hirschsprung disease ol %
Presgmptomﬁc testing :

* Predictive testing refers to genetic testing in . healthy high-risis relative
for o. specific later onset monogenie disorder and the mutadion In the famiy
leads to the disease or a. considerably high risk for the disease.

* Some use ‘presymptomatic testing? as o. synonym for “predictive testing®

* Pre- and post-test genetic counselling,

* Psychosocial evaluation and support.
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PATTERNS OF INHERITANCE - J—

Introduction | 00:00:28
Ped'awed'm‘t:
Adhsmmdeplcthsa%.lnlﬁ,mh&m\sl'nps' i ifhedl&vibxﬁbno?plww%h
Mn,uskgstmdordizedsgmbols.
ok Fomae | S L
Intividust O O ) mnljjﬁ:;?:-
= al e e 0
indbrale Bl | & OO
Muttiphe
e B @ | ¢ -
unimewn
=Tl dh @
Pregmancy Fl ® | ©
S N PO R
el Fomde "‘5_':_ ?
el O b =
S .»/'../. .-/’ —
et | 810 DIODIO
Brotabe ey
e [ AL A A -
——] & & [& D"'Om
Sl 1 1)
—d
c b

* Refers 4o the union between blocod relatives.
* The couple are descendants of a. common ancestor.

NEET SS Medicine * v4.5 » Marrow 1.0 « 2023 1
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oy 2 -HYTGenetlcs

eer ACHVE SPACE --ose * Common types of consanguinity ¢
o. 3nd degree ¢ A woman marTying her maternal uncle.
» 3rd degree ! marriage between first cousins.
* increased risk of autosomal recessive () disorders, since couple tend to be
carriers for the same mutation
* There is a doubling of risk (4 to & %) for AR disorders among consanguinecus

couples, compared {o the general population risk of 2 103 4.
Consargpinity tpes

e | Jinked Trplet repeat* i}
‘ expansion

J 12
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Patterns of inheritance - 3

Autosomal dominant (AD) :

.TO
56 Boko
OLOO eLOm

* Phenotype manifests with one mutant ollele.
* vertical transmission $rom parent to ofspring,
* Moy olso occur de-novo.

* @oth genders are equally oftected

* Recurrence risk is SO % it inherited,

* Recurrence risk low, it de novo.

Autosomal recessive (AR) :

FYYTT.

* Two mutant alieles must be present Sor phenotype.
* Horzontol 4 e

* @oth parents are carriers for the disease.

bt Wria'swunngdono’cmﬂest

* Both genders are equally aftected,

* Recurrence risk s as &

Case discussion @
Case | : Tuberous sclerosis(TSe : AD inheritance).

NEET SS Medicine * v4.5 « Marrow 1.0 - 2023
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BOTO o
- 0re I S
D

e -
LK o U W O

lm ot wer __D
thleaqn';wg of Tse. Reduced penetrance of TSe.

Cose a : Mmarfan's syndrome (aD) with vertical transmission,

for ou Weaation, had sisture and Neant
L

~ lu-ﬂ'-.h.l-mah-l Fd
fons subluxatien. il staturs ond heant
oporaled for fons sbisiation hipang o
LECEND

Note:
Redmedpenetmmer
An individual with no features of disorder despite being heteroz%ous for a.

NEET §S Madicine * v4.5 « Marrow 1.0 = 2023
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Patterns of inheritance - 5

particular gene.

Variable expressivity :
\?,Mmk&w&tssemhd\hdmdmlsmnghsﬂ\emfmtgenebutsa—

pressed difterently among individuals.

Pseudodominance :

* A condition where a. recessive allele mimics
the postern of dominant aliele. .

. h\plco&\onsnsenehcm\sel\ns.

* Here SO % aftected § SO% wil be carrier,

X linked recessive :

* Mutaion i present on a. single X chromosome.
* Diagonal transmission {énight's move) from carrier mothers to sons.

* Women passing on the 4rait are termed obligate carriers § may express ni

or mild symptoms (5D, hemophilia).

* Recurrence risk of disease is SO % among sons and SO & doughters are
carriers, It mother is o carrier.
AfSected male will have all carrier daugters.
* Con occur de novo (Risk of recurrence s low).

9 1
®
©o©LOUMOLO

X liniked recessive.

examples :

* Duchenne muscular dystrophy,
* Hemophio.A{ &

* Colour blindness.

¢ €LPD.

Note ¢
7nssk6bfv8@privaterelay.appleld.com
m#wh‘swﬂersm‘aleaﬂectedhxlw«edrmvedmse.

Obrga&ecarrieﬂFenuleuﬁHwbc&\sib!hg’ioﬂ«sprgaﬂecked

NEET §S Medicine - W.6 « Marrow 1.0 - 2023
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Active apace Causes of manifesting carrier !

* Skewed X inactivation (M/C).

* Numerical X chromosome abnormality,
* X autosome transiocadion.

* X autosome transiocadion.

* Homozygosity for X linked disorder.

* UPD maternal X chromosome.

X linked Dominant :

Mutadion is present on a. single X chromasome § dominant in nadure.
Affected mother can dransmit disease o both sons § daughters.
Ritected male trarsmit the disease to all daughters,
Recurrence risk of disease is SO % from an affected mother.

example *
* vit O resistant rickets,
* Omithine
{mnsmrbamdlase
OmeCOM g
Y linked: i
Mutation is present on Y chromosome.

Onymale-tomaieimnsmissm&obsewed.
All sons are affected { all doughters are normal.

RO OO WO =

wWHRTT

16
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&tAmpies of mendelian disorders

% lired ree
_—.—"‘_l\'Fr _.1»-4 TEALSoIVE

__ Xlnked L,.;-H nant

\frtomsbn{'nclﬂe&

Omithine franscarbamylose Suwyer syndrome.
defciencu,

Non mendelian inheritance 00:13:07

mitochondrial inheritance :

Transmission through mitochondrial DNR, which is inherited only from the mother.
maternal inheritonce : Mother can transmit the disease o all her children

* dRusysom: ¢ 0o
. thﬂghprmmm
* Mostly progressive. iI-O ore O 0O I

bwnples
* Leber hereditary optic neuropothy, O (10 ul 0oL emme

* Yearns Sayre syndrome. miochondsial inherttance.

mmp\asn'w )
Qei’ersh&\eprmo‘}onetyeo"m&o&mdrhm&
a&\erwildfgpeormm\t@a
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weee ACHU® 8pRDR e |-|ewm.sn-«‘|j=

Onncmtn&hnwesemeo’}bokhuﬂdimtmt@esoﬁal\el&e
e preaoTYpe depends on the mutation burden in mitochondrio.
&reater number of mutant alleles gives rise to severe phenctype.

Triple repeat disorders :

¢ Triudeotid b : g E.cmwsagbﬂmemgo?
microsadellites, polymorphic in general population.
ereo&smdynmchmhaxeﬁmtauemme@mdsnsz@

Muntrgtondisease | CAa | Gt a9 38 to 180

myotncduysophy | eTe | <30 50

Friedichotada | & | S0 70 40 1000

Fragjie x sundrome s | bboso 300 {0 4000
| spinocerebellar atnsia, | CA& | bt039 4063

Disaas%cw.shsme&wisrm=

* Protein foss of function

d Msaho?—&nﬁtimhmnmd‘lgresm

* Protein gain of function mutation in coding region.

18
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L som anem L_gooansem
L Ay, e

Genetic location of trinucleotide repeat disorders.
Note :
Only triple prime repeat PCR can detect the triple nuclectide repeat disorders.
Full mutation : Loss of function.
Premutotion :
* Toxic AR gain of function.
* &9 In CG& repeats (S5-300) : Primary ovarian insuttticiency § Fragile x

Friedrich ofosdo. :
AR inheritonce.
&R expansions in ist intron of frataxin gene on chr 9,
* Normal allele ¢ S to 33 67 repeats.
* mutoble allele 34 to LS & repeats.
* Disease allele 7 to 1000 &R repeats.
Fodhophysiology :
. Frahmso.nironbrdtgpmten
* pDecreased levels of fratoxin
a. mitochondrial iron overbad,
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