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GENETIC COUNSELLING

Defnition :
Process of helping people understand and adapt to the medical, psychological,
and familial implicotions of genetic contributions to disease.

This process integrates the following :
* Interpretotion of family and medical histories to assess the chance of
disease occurrence or recurrence.
* education about inheritance, testing, management, prevention, resources,
and research.
* Counseling o promote informed choices and adaptadion to the risk or
condition.

mModels of genetic counselling :
gugenics : To improve or impair racial qualities of future generations.

medicol/] preventive :
. Pre\/en’dng Sene’cic disorders.
* OFter informadion, sympothy, § the option o avoid childbearing.

Decision making : exploring decisions about reproduction, testing, management,
Ps5chosocial : Exploring experiences, emotional responses, goals, beliets,

resources, ¥ami\3 dynamics, and. coping styles.

Indications of genetic counselling 00:04:24

Indicodions are :
* Prior to whole genome or exome sequencing.
* Adult-onset genetic disease (Presymptomatic testing).
- Cancer.
~ Huntington disease.
£ Pharmacogenomics.
* Heterozygote screening based on ethnic risk,
- Sickle cell anemio.
~ Tholassemios.
Advanced parental age.
- Makemal age 23S yr.
- Poternal age 240 yr
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2 - Clinical Genetics

* PAntenotol screening.
- Positive Mmoternal Dual, triple or quad sereen.
- Fetal w’cmsonogmphg.
~ Noninvasive prenodal testing (IPTD.
. Cx)nsanguini’cg.
* T eroecogen exposure.
* unexplained stillbicth with or without malformations.
® Previous child with or %miB history of:
i. Congenital abnormod‘ﬂB.
it Dﬂsrnorphologg.
. Intellectual d‘\sabi\‘\'cg.
iv. 1soloted birth defect.
V. Metabolic disorder.
Vi. Chromosome abnormodi’cg.
Vii. Single-gene disorder.
* Prior to preimplantation genetic testing.
* Follow-up to abnormal neonotal genetic testing (N&S).
* Congenital molformodions.
* Developmental delay/intellectual disability.
: Meurodegenerodt\\/e diseases.
. mgopo@chﬂ, neuropa’chﬂ.
* nmbiE)uOUs genitalio.
N H5p030nad‘\Sm.
* Short stadure : Proportionade or disproportionote.
* Reutely sick infant , neonode : Inborn error of metabolism.
* Fnown genetic disease : Wilson disease, Down 33ndrome,
mucopolysaccharidosis, ete.

Vvarious factors to be explained during genetic counselling :
Autosomal dominant :

* Vvorioble expressivity,

* Reduced penetronce.

* New mutotions.

N Homoz%os‘\’cﬁ.

* germ line mosaicism.

Medical Genetics - v1.0 - Marrow SS Paediatric



Genetic Counselling - 3

Autosomal recessive :

° Consangujn‘\’cg.

. He’cerosene'\’%.

* Compound he’ceroz&go’tes.
* Pseudodominont.

X linked. inheritance :
* expression in heterozygous females.
* I1soloked case —» Carrier stofus.
* Problems of a female carrier (Can manifest as cardiomyopothy, mild

bleeding in hemoph‘\\ia).

Ethical principles 00:15:27

Terminologies :
* Autonomy : Free of coercion with protection of their privacy,
* geneficence : Intent of doing good.
* Non-maleficence : First, do no harm.
* Justice : Burdens and benefits of care must be distributed equally over

socie’cg.

Coungelling essentials :
SPIKeS ¢

S Se’ct"mg.

P : Perception.

| ¢ Invitodion.

¥ * rinowledge.

g i:mpa‘khﬂ, emotions.
S Summary § S'tm&regﬂ.

EMPATHY ¢
€ : emotions.
m : meetings.
P : Potients perspective.
A Adequate language.
TH : Truth § Hope.
Y i Yes for patient empowerment.

Medical Genetics » v1.0 - Marrow SS Paediatric



4 - Clinical Genetics

Main elements of genetic counselling :
' L,is’cen'\ng to concerns.
* Building an empodhic relationship.
e Considering d'\agnosﬁc and clinical aspects.
* Inheritance patterns and risk estimadion.
* Communicating informadion.
° Prov‘\ding support.

Mode and risk
of inheritance

Psychological

aspects

Genetic
counselling

Family
communication

Potential results

Employment
and insurance

genetic testing

and implications of

Age of Onset,

penetrance and
expressivity

Education and
support

Components of genetic counsell ing

Steps of genetic counselling

00:17:58

Steps of genetic counselling :

Collecting the informadion :
* History § %mi\g history.
* Physical examination of affected podient.
* examination of the ¥amil5 members.

Risk estimadion :
e Diagnosﬁc tests.
* Disease condition.
* Hnowledge about the disease.

Medical Genetics * v1.0 - Marrow SS Paediatric



Genetic Counselling - 5

Communication § decision making: Active space -----
® Nodwol h‘\s’con:}.
* Genetic aspects.
* Prenaodal diagnosis.

Support groups :
1. Relationship line
3. Sibship line Ao 2, line of descent
4, individual’s line
oo
g Q Male, female (unaffected) Abortion
(spontaneous or induced)
Sex unknown

© [{}] Twins

B @ Affected male and female
lj{% Monozygotic twins

1] Three unaffected males

~ [ Heterozygote (autosomal recessive)

O Exarmined personally

®  Heterozygote (X-linked)
M Deceased (and affected)
B Propositus

L Individual without offspring -

[}-O  Consanguineous marriage
Famil5 tree

Concept of high and low risk :
* Rigk acceptable : Perception of the podient.
* Previous affected child : experience of disease.
* Noture g severity : Burden of disease.
* For eq. Previous child with DS : 1% risk unacceptable.
* Bod Obstetric history : DS risk of | in SO acceptable.

Genetic rigk estimadtion :
* empirical risks
* mendelion rigks.
* modified genetic risks.
* Risk estimotes $rom independent evidence.
* gstimode based on observed dota

Medical Genetics * v1.0 « Marrow SS Paediatric



6 - Clinical Genetics

* most of the more common non-Mmendelion or chromosomal disorders.
* Clear basis of single gene inheritance recognised.

N Pheno’rﬂpe may vary it : Incomplete penetrance or age dependent.
* Prior genetic risk, modified by ‘conditional’ informodion.

* Other informoadion such as lab tests help to moc:\i¥3 risk.

Rigk of obonormalities in the normal populoecion :

Risk of a child being born with some _
I in 20
congenital abnormality
Rigk of child being born with o serious S
in
physical or mental impairment or disability
Risk of ised ding i
iSK OF o recognised pregnancy ending in o T
spontaneous abortion
Risk that o couple will be infertile 1in 10

Communication of informadtion :
* Disease condition.
* hnowledge about the disease.
* Notwal H'\s’corﬂ.
* &enetic aspects.
* Prevention § prenatal diagnosis.
* Therapies and intervention.

Non directive counselling :
* Choices left to the ¥am‘|\5 : Decide whod is right for them.
* The role of the counselor : Provide informadion in understandable terms and
outline the range of options.
* Consultants not counselors, live with the decision.

Practical aspects of communication of informadion :
* Probabilities and odds refer to the future, not the past.
* each conception is an independent event, so that ‘chance has no memorg’.
* Present rigk informadion in multiple ways to avoid framing bias and
directiveness.

Medical Genetics * v1.0 - Marrow SS Paediatric



Genetic Counselling - 7

SUPPOT* ST‘OUPS : ----- Active space -----

Oommuni’cg and online |a5 support graups.

Provide informadion and fund research.

An important part of genetic counseling is to give informadion about these
groups to patients and to suggest o contact person for the families.

Case scenarios 00:28:48

Chromosomal disorders :

Course of the disorders and outcome.

De novo aneup\o'\d5 ROR : <1 %.

Parents Hargo’c\jp'\ns : Onlg in structural abnormalities.

Prenotal diagnosis/ US& § Biochemical sereening/NIPS counseling,
Advanced Matemal oge.

Sin3|e gene disorders :

Cose l:
Histor5 ond exominodion :

Rbout the disorder.

Recurrence risk depends upon the inheritance pottern.
Confirmadion of diagnosis by molecular studies.

PNID it desired.

8 5ear—old male child with prosressive
proximal weokness of lower limbs since 4

Years o% age.
* Gower sign +
* Caolf hgper’cmphﬁ +
* Diminished deep tendon reflexes. m' "‘m B eaais et s
* v/ ResPirodcorH/ Abdomen : bt
unremarkable. R
% progressive muscle weakness
Investigodions : Foamily tree

Serum CPK : 4800 W/ Raised).
nMLPA $or DMD : Deletion of exons 49-S0 in Dgshrophin gene consistent with

dgs{'rophinopa&hg.

Medical Genetics * v1.0 - Mamow SS Paediatric



8 - Clinical Genetics

Oomse\\'mg :

Nodure and prognos'\s :

AtLected children become wheelchair dependent by lote teens, i untreated.

CardiOmﬂopoechﬂ con occur i individuals with DMd ofter age 10 years.

Treodment :

Supportive : Pulmonology and cardiclogy Follow up, immunisation,
phﬂsio’chempij.
eligibility for newer therapeutics like eteplersin (This mudtotion is amenable
fo exon SI sKipping ASO).
- Cost issues and nonowou\abil‘\&B ’chmugh 80\/emmen’c heolth care SHS%em
to be considered,

Inheritance ond ROR ¢

The d5$’crophinopo€chies are inherited in an X-linked manner.

Since mother is obligate carrier, there is SO% chance of fronsmitting

the DMD po@chogenic variant in each pregnancy;

Sons who inherit the poechosen‘\c variont will be afSected; daugh’cers who
inherit the po@chogen‘\c variont are coyriers and Moy or May not develop

cardiomyopathy 3.

Option for ot risk members and prenodtal ddagnosis :

Coyrier testing for ot—rick females QMDD and prenodal testing for pregnancies ok
9 p St i

increased rigk are poss\b\e oS podchogen'\c voriont is known.

Cose 3 :
H'\chorg ond exominodion :

One month-old male baby presented with poor ery and feeding since birth.
&/1 focial weakness, inverted v Shape lips, retrognathia, Slod phittrum, low
set ears.

Generalised hﬂpo’conia,

moro’s incomplete, grasp and suck refiex weak .

\n\/es’cgodc'\ons :

S.CPK 1 143 WL (N : 39-208).

NCS : Normal. Needle £mé& : Abnormal spontaneous activity s/o myotonic
discharges (Reviving engine sound) detected in muscles of left upper
ex’cremi’cg.

TP-PCR- exponsion, short PCR show expansion of CTg repeats in one allele
beyond the threshold level of Mol.

Medical Genetics + v1.0 - Marrow S8 Paediatric



Genetic Counselling - 9

weak ninee. , ia
Potyhzocmniomb day 2 OL Polyhydroamnios, died day 2 OL

LEGEND

% week cry since birth, hypotonia
[l bilateral facial weakness, percussion myotonia

Familg tree

Counsel\ins :
Noture ond progno&s
* Yfisa mul’c\s5s’cem disorder thot afects sHele’cod oand smooth muscle as well

as the eye, heart, endocrine system, and central nervous system.
* The clinical %indings can range From mild to severe.

Treodment :
supportive (Monitoring for heart rhythm abnormalities, diabetes, sleep
disturbances and cotaract).

Inheritance and ROR
* DM is inherited in an awtosomal dominant manner.
* gince mother is aflected though with mild manifestations, there is S0%
chance of transmitting the dmi pathogenic variant in each pregnancy.
* more severe manifestations when the disease is transmitted through
the mother is due to anticipation and the increase in the number of CTg

repeoecs.

Option for ok risk members and prenatal diagnosis :
Testing for ok—risk members ofter detailed examinadion, as symptoms may be
subtle, and prenatal ’ces’cing for pregnancies ok increased risk are possible as

poechogenic variont is Known.

Medical Genetics - v1.0 - Marrow SS Paediatric




10 - Clinical Genetics

_____ o gmpirical risk o common chromosomal disorders :
_ Frequency per | Recurrence for normol parents
1000 births of one atfected child

Anencephaly Spina. bifida 4-5 S
Cardiac malformadion -8 3 - 4%
Clett lip and cleft palote a 4 - S%
Clett paloke olone 0.5 3 - %

Puloric stenosis a-3 3%
Talipes equinovarus 3-4 a — 8%
Dislocation of hip 3 -4 3 — 4%

Hirschsprung disease Ol %

Pr335mp&omaﬁc testing :

* Predictive ’ces’dng refers to Sene’c‘xc ‘ces’cing n o heod%hg h\gh—risK relotive
For a specific loter onset monogenic disorder and the mutodion in the ¥m1\5
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,.

° PSBC\’\OSOQ%Q] evaluation and support.

Medical Genetics * v1.0 < Marrow SS Paediatric




PATTERNS OF INHERITANCE ----- Active space -----

Introduction 00:00:28

Pedigree chart:
A diagram depicting o $ami13, relodionships § the distribution of phenctypes in
them, using standardized 35mbols

Male Female Un:n.::wn e Gamete donor
Individual J O O mawmw il O o] [ HO (D
indiiaul H © ¢ G G
wavie | El| ® | @ o o e mEer OO
Multiple reisorhe
:::m:ah E"] @ <ﬂ> Iﬁm ﬁ% Relationship no
unknown longer exists
— A @ | £ OO 0
Pregnancy IE] ® @ . ,
Proband . Pl - . /. o /’ [l___l d) 4m""""
Male Female -Unzls::wn ¥ H
Prognancy Fl| ® El_-l é indem
Proband P‘/ L P/'. P/"’ Ho children
Consultand y ] /O D:[O Dl-o
- A A (A T
— & & | & D_,.Om
e | [ © & T [EO
Empi:w é [D] l: ]
pregnancy. . in Out
Consansuin‘ﬂ:g:

* Refers 1o the union between blood relatives.
. Thecwp\e are descendonts of a common ancestor,

Common types of consanguinity :
* and degree * A LWoMoaN MarTying her matemal uncle.
* 2rd degree : Marriage between first cousins.
* increased risk of autosomal recessive (AR disorders, since couple tend to be
carriers for the same mutotion.
* There is o doubling of risk (4 to b %) $or AR disorders among ConNSonNgUIneous

couples, compared 1o the general populaion risk of at03%.

Medical Genetics * v1.0 * Marrow SS Paediatric



12 - Clinical Genetics

----- Active space ----- 00“30“3“‘“"(5 'ﬂj}Pes :
e
(O (O (O
J;:B
mMoternal first cousing : Cross first cousing ¢ 2rd degree
ard degree

0 OO0

S

uncle niece : and degree First cousins Second cousing :
once removed : Sth degree
4th degree

Types of inheritance :

| lnhe_aﬁ’cance l

_& v
medelian | Nlon mendalian |

— Autosomal dominant | ,muj’c‘\S?—ac’cor'\aJ |*' »tn‘\’cochondrial[

—»[ Autosomal recessive | —»IO\i fo} en'\c’
mprintingl«|_| |
> inkied] > rosaicin)

|uniparental disomuy [« L Triplet repeat expansion |

Autosomal dominant (AD) :

-TO
56 Gobo
5686 660k

Medical Genetics - v1.0 - Marrow SS Paediatric




Patterns Of Inheritance - 13

* Phenotype moanifests with one mutant alele. Active space -----
* Vertical transmission $rom parent to ot spring,
* May also occur de-novo.

* Both genders are equally aftected.

* Recurrence risk is SO % it inherited.

* Recurrence risk low, if de novo.

Autosomal recessive (AR :
* Two mutant alleles must be present for
phenotype.
* Horizontal transmission.
* Both parents are carriers for the disease.
* Carriers usually do not manitest.

* Both genders are equally affected, ‘ E
A =

¢ pecwrence rigk is aS %.

@

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

H5P0p'|3men’ced macule shagreen podcch
H
.. 0O @0

o_
- o a0 m &

O —{]
i lskon
s ‘TY= ulele
@ seizres
% canta tamor
Varioble expressivity of Tse Reduced penetrance ot TSe

Medical Genetics * v1.0 - Marrow SS Paediatric



14 - Clinical Genetics

- Active space - Case & : Marfan’s syndrome (AD) with vertical transmission,

d.46 yrs

d. cardiac cause
lens subluxation, tall stature and heart
disease

lens subluxation, tsll stature and heart V4
:‘:::;a }:x’:m subluxation lens subluxation, tail stature and heart
disease, 7 yrs
LEGEND

% lens subluxation, tall stature and heari disease

Case 3 : Achondroplasio.

3-year-old boy with predominant motor delag and short stoture since birth.
Family history insignificant, relative macrocephaly, rhizomelia, trident hand.
D/t gonadal mosaicism, and baby also born with achondroplasia.

LEGEND
% short stature

nchondrop\asicx

Note :
* Reduced penetronce
- An individual with no feadures of disorder despite being heterozygous
For a particulor gene.
* Varioble express‘\\/'\tg :
- 1} a trait that is seen in all individuals carrying the mutant gene but is
expressed di?—‘%erenﬂb among individuols.

Medical Genetics « v1.0 * Marrow SS Paediatric



Patterns Of Inheritance - 15

Pseudodominance :
* p condition where o recessive allele
mimics the potterm of dominant allele.

* Implicotions in Sene’cic comsel\ing. L
* Here SO % offected § S0% will be carrier.

X linked recessive :

* Mutodion is present on a single X Pseudo dominance
chromosome.

* Diagonal fransmission (night’s move) from carrier mothers to sons.

* wWomen passing on the trait are termed obl‘\goece coyriers § Moy express ol
or mild symptoms (OMD, hemophilio).

* Recurrence risk of disease is SO % among sons and SO % daugh{:ers are
carriers, it mother is a carrier.

* nAffected male will have all corrier daughters.

* Can occur de novo (Risk of recurrence is low.

- D70 0O

(H® = =
5. e W W
T 17y 4 d.16yumm Proximal muscie weskness
3 mrmuﬂ
@@®LOMOLO e
X linked recessive mani?es’cing corrier
E:xamp\es :
* duchenne musculor dgs’crophg.
. Hemophlha. a) % B. Affected father Normal mother Normal father. Carrler mother
* Colour blindness. < Q
* GLPD. _ J‘&
Ll
M\ M\
X Xe Xy X Xr XY * ¥ XY X Kr Xr Y
Carrier Normai Carrier Normial ma ormel
daughter son daughter son el ey omer s

Medical Genetics * v1.0 - Marrow SS Paediatric



16 - Clinical Genetics

Note :
. man‘u?es’dng carrier : Female affected in X linked recessive diseose.
* Obligate carrier : Female with both sibling % of&spring aftected,

Causes of manitesting carrier :
* skewed X inactivation (M/C).
* Numerical X chromosome odonormodi’cﬂ.
* X autosome translocation.
* X autosome translocodion.
* Homozygosity for X linked disorder.
* UPD moaternal X chromosome.

X linked Dominant :
* Mutation is present on a single X chromosome § dominant in nature.
* Affected mother can transmit disease to both sons § daughters.
* Aftected male transmit the disease to all daughters.
* Recurrence risk of disease is SO % from an offected mother.

&xamp\e :
* Vit D resistant rickets.
* Omithine

Jcmnscourbamglase

i imeldm

Y linked :
* mutadtion is presen{f on Y chromosome.

* Only male to male transmission is observed.
* Al sons are offected § all daughters are normoal.

=S O [

o ﬂzoospermia,

* Swyer 35ndrome. 1_ __5
Om

Medical Genetics - v1.0 - Marrow SS Paediatric



Patterns Of Inheritance - 17

examples of mendelian disorders: Active space ———
AD AR X linked recessive X linked dominont Y linked
Achondroplasio. Thalassemia ouchenne musculor Vit D resistont rickets | Y chromosome
dustrophy infertility
moarfan syndrome Spinal museulor Hemophilio. A Omithine Swyer
atrophy ‘cmnscarbamfjlase sgndrome
Familial Cystic fbrosis &lucose b phosphate de%c\encg
hqpercholestero\em\a dehk)drosenase
Neurofbromadosis Inborn errors of deficiency (&Lp)
metobolism
Non mendelian inheritance 00:13:07

Cose: 4 D__.

& Years old de\/eiopmenmnﬂ normal
boge\raduoj\g progressive loss of

vision for past 7 doysFundus- dise -—O D‘ - “O D”'

|

thinning of left optic nerve in the — | - .
retrobulbar sesmen’c HHe\g op’ric 556 ‘ . - ﬁ_b_h ‘ . . 5

oecrophg.

paliormR! brain and orbit- normoal,

mitochondrial inheritance

mitochondrial inheritance :
* Transmission through mitochondrial DNA, which is inherited only $rom the

mother,
* moternal Inheritonce : Mother can transmit the disease to all her children.

* p¥ected father will not fransmit the disease.
e mw’c‘|33s’cem.

e var'\a.b'\l'rkﬂ in presentodion.

L mos’dg progressn\/e.

&xamp\es :
¢ Leber heredikarg oerc neuropoechﬁ.
* Keorns $a5re s5ndrome.

Homop\asrnﬂ :
* Refers to the presence of one ‘\T}jpe of mitochondria on\5.
* gither wild ’cgpe or mutont ’cgpe

Medical Genetics ¢ v1.0 » Marrow SS Paediatric



18 - Clinical Genetics

He’ceroplasmg :
* Refers to the presence of both wild § mutant types of alleles.
* The pheno’cgpe depends on the mutadion burden in mitochondrio.
* greoter number of mutant alleles gives rise to severe pheno’rgpe.
© Wild-type mtDNA
genome

@ Mutant mtDNA
genome

Threshold effect :
* Upto particular percentage of mutant mitochondrial AR, body can cope up.
* Beyond that result in cellular dysfunction.

Wikd- ochondsial The threshold percentage refiects pathogenicity of the mutation
i*mm and the susceptibifity of the tissue to bicenergetic needs. Brain
and muscle have high energy requirements and a relatively lower
© Mutant mitochondsial percentage of mutant mIDNA may result in cellular dysfunction

DNA genome than for other tissues.

Triple repeat disorders :
* Trinucleotide repeats : extragenic DNA belonging to the ¥am‘u\5 of
microsotellites, polymorphic in general population.
* Repeats are dynamic in nature (Unstable when expands in size).
* & subclosses based on location : exonic repeods, Intronic repeods.

Medical Genetics + v1.0 - Marrow SS Paediatric



Patterns Of Inheritance - 19

exomples Sequence Normal repeats | Podhogenic repeods

Huntington disease ChG b to 39 3810 180
muyotonic dystrophy CTa <30 SO

Friedrich okoxio Salal S to 320 70 to 1000
Fragile x syndrome caa b 10 SO 300 o 4000

gpinocerebeliar

CAG b to 29 41 to 83
odoxio

(GAA) ,
(CGQ) Friedreich (CAG) (ATTCT) (CTG)
FMR-1 Ataxia PolyQ ataxias SCA10 SCA8, DM1
(HD, SCAs 1-
'3,6’,7,1 7)
Trinuclectide repeo disorders

Diseases causing mechanisms :
* Protein loss of function.
* RNA gain of function in non coding region.
* Protein gain of function mutadion in coding region.

= protein less-of-function
B RNA gain-of-function
B protein gain-of-function

2 e (CAG)HIH AR B to be elucidated
3 — (CAG),in SCA1, SCA2, SCA3, CACNATA, SCA7, TBP

(GCG),in PABP2

(CTG),in JPH3

(CAG), in Huntingtin
¥ UR
(CGG), in FMRY (GAA), in FRDA (CTG), in DMPK —!

3 (CGG), in FMR2 (ATTCT),in ATXN10 (CTG),in SCAB
$ L (CGG), in FMR1 L (cCT@),in ZNF9
g L (CAG),in PPP2R2B

Genetic locakion of 4rinucleotide repeok disorders

Medical Genetics » v1.0 « Marrow SS Paediatric



20 - Clinical Genetics

----- Active space ----- Note :
* Only triple prime repeat PCR can detect the triple nucleotide repeot
disorders.

*  Full mutoation @ Loss of function.

* Premutation :
- Toxic RNA gain of function.
~ €9 In (&G repeoats (S5-300) : Primary ovarian insubSiciency % Fragjle x

associoted otoxio SBndromes. ‘

Repead expansion disorders

* genetic conditions resvd’cing $rom the expansion of the repeots (Trip\e’c/
tetro/hexod within o gene.

* Repeat expansion can result in reduced protein expansion, accumulotion of
toxic inclusions or alter the gene expression.

* Thisisa dgnamic unstable mutadtion since the repeots con mpidjﬂ expand
over successive 3eneroécion.

* Triple prime repeot PCR is performed to detect ?ragile X syndrome.

Normal

Repeat expansion disorders

Mutant gene
Repeat expansion

Fmgi\e X sgndrom

moleculor mechanism :

Normal
5" UTR FMRT gene mRNA Protein (EMRE) ( FMRE)
pih CGG = 54 transcription AL transiation @ @
AL 2 AL - B P B R PRI PPN TN - F
B N N T Y e

PM (FXTAS and associated disorders) mRNA. Protein

 55sCGG <200 transcription  SAANASARARIIIANTY yranslation @\E@
A B BB OO *“mﬁﬂ“ﬁﬂﬁ.ﬁﬁﬂﬂwﬂm e —

FM methylated (FXS)

(CGG > 200 No
___Methylation | transcription

*  Full mutodion : Loss of Sunction.
*  Premutodion : Toxic RNA gain of function.

Medical Genetics * v1.0 * Marrow SS Paediatric



Patterns Of Inheritance - 21

Friedrich atoxgo: Active space -----
* most frequent inherited otaxio.
* AR inheritance.
* GAR expansions in Ist intron of fratoxin gene on chromosome 9.
* Normal allele : S to 33 GAR repeods.
* mutoble aliele : 24 to (S GAR repeats.
* Disease allele : &7 10 1000 GAR repeats.

Pod:\*\oph\ljs'\ologg :
®* Frotoxin is an iron binding protein.
* Decreased levels of frotoxin :
- mitochondrial iron overicod.
~- Decreosed oxidative phosphorg\oecion.
— Formation of reactive oxygen species.

Anticipadtion

with each generadion
* Repeot increases.
e Severi’cﬁ increoses.
* Onset decreases.
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Hypotonia, respiratory insufficiency
Onset: 1 d
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