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A-T isinherited, or passed on, in familiesjust asmany of our physical
and chemical characteristicsare passed along from parentsto children. Examples
of thesecharacterigticsincludeeyecolor, hair color and thechemicdsthat determine
blood type. The messages that determine these, and the thousands of other
characteristics making an individual unique, are called genes. Thegenesare
packaged onlong, string-like structures called chromosomes. Every cell inthe
body containsall the chromosomes, and with them al of the genes, necessary for
life

Each of our cells contains 23 pairs of chromosomes, and therefore 23
setsof genepairs. Oneof each pair of chromosomesisinherited from our mother,
whiletheother isinherited from our father. Since genesare on these chromosomes,
wea soinherit onegenefor acertain characteristic (such aseyecolor) from our
mother and one genefor the same characteristic from our father. During egg and
sperm production, the 23 pairsof chromosomes(46tota) aredividedin haf. One
chromosome of each pair, and only one, ispackaged in each egg or sperm. When
fertilization of the egg occurs, the 23 chromosomes contained in theegg combine
with the 23 chromosomesin the sperm to restore the total number to 46. Inthis
waly, each parent contributeshalf of hisgeneticinformationto each offspring.

Autosomal Recessive | nheritance

A-T isanautosomal recessivedisorder. Thismeansthat the disease can
only occur if two abnormal genes (onefrom each parent) are present inthe patient.
If anindividual inheritsonly onegenefor A-T, then heisacarrier but doesnot
haveA-T. Nooneisrespons blefor theseabnormal genes. Infact, each of ushas
abnormdities(mutations) on many different genesthat could causediseaseif present
inadoubledose. Fortunately, in most cases, we haveanormal copy of thegene
onitsmatching chromosome, and onenormal geneisenough to prevent disease.

Atthistime, itisunclear if A-T carriershaveany abnormdiities. Thereare
no gpparent problemswiththebrain or theimmune system. If thereisanincreased
risk for cancer anong cariers it gopearstobeasmal increaserdativetoindividuas
who arenot carriers.

In autosomal recessiveinheritance, affected brothersand sistersmay be
found. Ma esand femal esare affected with equa frequency. Both parentscarry

A-T is an autosomal
recessive disorder.
The disease can only
occur if two abnormal
genes (one from each
parent) are presentin

the patient.

First Edition 4700



Inheritance

A-T carrier parents
can have three
different types of
children:

v Child with A-T
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A-TISANAUTOSOMAL RECESSIVE DISORDER

* It occurswhen anindividual inheritsone A-T
genefrom each of hisparents

*  When carrier parents have children, thereis
1 chancein4 (25%) for achildwith A-T
2 chancesin 4 (50%) for achildwhoisacarrier

1 chancein 4 (25%) for an unaffected child

e A-T carriersaregenerally normal, but may have
an increased risk for breast cancer

thegenefor thedisease athough they themsalvesare hedthy. Thefigureillustrates

how thiskind of inheritance operatesin A-T.
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Fig. 3.1: A-T is an autosomal recesive disorder. When a child inherits one
abnormal A-T gene from each parent, he will develop A-T. If an abnor-
mal gene is inherited from only one parent, the child will be a carrier.
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Carrier parentscan havethreedifferent typesof children with respect to
A-T.Whenanegg or spermisproduced, oneor theother copy of each chromosome
ispicked in arandom fashion to be packaged. Thus, the mother can producetwo
kindsof eggs- onecontaining the A-T gene and one contai ning the normal gene.
Similarly, thefather can produce two kinds of sperm - one kind containing the
chromosome carrying the A-T geneand the other containing the normal gene.

If anegg containingthe A-T chromosome combineswith asperm containing
the A-T chromosome, that child will have A-T because he/she hastwo
genesfor A-T and no normal genesto counteract them.

If an egg containing the A-T gene combineswith asperm containing a
normal chromosomethen acarrier child results; one normal copy of the
geneisenoughto prevent the symptomsof A-T.

Similarly, if an egg containing the normal gene combineswith asperm
containing the chromosome carrying the A-T gene, acarrier childis
also produced.

If an egg containing the normal chromosome combineswith asperm
containing the normal chromosome, a normal child who is neither a
carrier nor hasthediseaseisproduced.

The chances for a given egg to combine with a given sperm are
completely random. According to thelaws of probability, the chance for any
pregnancy of carrier parentsto result in each of the following outcomesisas
follows:

affected child - 1in4 chance or 25%
carrierchild - 2in 4 chance or 50%
normal child - 1in4 chance of 25%

It should be noted that the outcome of one pregnancy isnot influenced
by the outcome of apreviouspregnancy. Just asin coin-flipping, thefact that you
get “heads’ on your first toss does not mean you will get “tailS” on your next.
Similarly, if you have achild with A-T with your first pregnancy you are not
guaranteed anorma or carrier child with your second pregnancy; your chances of
havingachildwithA-T aredtill 25 percent or 1in4 with each pregnancy. Itisalso
worthwhilenoting that ahedthy sibling of achildwith A-T has2 chancesout of 3
(67%) of being acarrier.

Reproductive Options

After achild with A-T is diagnosed, many families are faced with a
difficult choiceabout future pregnancies. Therisk of another childbeing affectedis
25 percent. These chances seem unfavorableto many families, particularly when
combined withthelack of specifictrestmentsfor A-T. Thesedecisonsarepersond,
although important information can be gained from speaking to the physicians
caring for your child. Inmost familieswith achild who hasA-T, someform of
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prenatal genetic testing ispossible early inan at-risk pregnancy. If an affected
fetusisidentified during thefirst or early second trimester, the couple can then
decide whether they wish to continuethe pregnancy.

Therearealternativesto thisprocess. Some couplesat risk for recessive
disorderselect to use donor sperm through aprocesscall artificia insemination.
By using sperm from someone unrel ated to thefather of the affected offspring, the
risk isreduced substantially asthe donor isunlikely to beacarrier for the same
problem.

Some couples may chooseto adopt achild, asthey do not wish to attempt
another pregnancy themselves. Although thisprocesscan befrudtrating and lengthy,
many couplesaresuccessful inlocating ababy or childtojointheir family.

Finally, the option of maintaining the current family size may seem
best to some couples. Either becausethe possibility of having another similarly
affected child isunacceptabl e or because the demandsof the current family are
high, expansion of thefamily may not bedesired. Careful consideration of these
options is important before decisions can be reached. In addition, periodic
consultation withthemedical staff can be hel pful in keeping current with recent
medica advancesthat could potentialy providemoreinformationfor your family.

Recommendationsfor Identifying A-T Carriers

The question frequently arisesasto whether family members, such as
aunts, uncles, cousinsand siblings, should betested to determine whether or not
they arecarriers. Thisisavery complex question and it would requirean extensive
discussionto elaborateall of the persond issuesthat should be considered. Since
we do not have effective prevention or intervention strategiesfor the potential
breast cancer risk, it isnot clear how much benefit arises from knowing that
someoneisanA-T carrier. Thisisespecidly truesincethe breast cancer screening
recommendationsat thistimearenot much different for A-T carrierscompared to
thegeneral population.

A second reason that some individuals desire to know whether they
are A-T carriersis because they wish to avoid marrying another A-T carrier
and having achildwithA-T. Therisk of ahedlthy shlingbeingacarrieris2in3;
therisk of anaunt or unclebeingacarrier is1in 2. Thechanceof marrying another
A-T carrier isagpproximately 1 in 200, and the chancethat two carrierswill have
achildwith A-T is1in4. Thus, thechance of asibling or aunt/uncleof an A-T
patient marrying an A-T carrier and havingan A-T child isapproximately 1in
1,200. Thisisasmall risk when compared to a1 percent risk of aseverebirth
defectinany pregnancy. In addition, though it isnot technically difficult to ask
whether arelativeof anA-T patientisacarrier, itiscurrently technicaly very
demanding to ask whether someonefromthegenerd populationisanA-T carrier.
Thereare aso complicated i ssuesbeyond the scope of thisdiscussion regarding
screening unborn childrenfor A-T. For now, generd screening for potentiad spouses
isnot offered by any laboratory and, asdiscussed above, it may not really bea
logical plan of action. Thismay change someday asthe A-T field and technology
moveforward.



