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Oe Ly Glinn Sl dlae PA eBiani5~GAG=3" (535Sl ) dawaly (3] adle Cplaial) 3" IS" olas)

(halislall) GlU aY) meall Lidael 1385 200 dakaial) 3 G ¢adlal) dabaiall 3 A &5 ¢ G liasy SSll
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. ;.la:.d/ Al @tﬁj\ e.:u.ﬁl u&;
5'-GCUUUCACGCAC-3'

Bl 311 .GCU UUC ACG CAC :culips€ll ligkas) Lo g5 A8 515508 0il) ey ciliga o€ )
Aaall 35 e sally ClipasSl Alae aladiuls el ames ) 05358 OS daasi diS e
daaylal) dilad) wie U ) Bl 3 cC ) ladl ) éliass 236G i)l e 3555 ««GCU» e sl

i ial) lign el Y dualls (oY1) Ala Sl e ol Jaadl L5yl

Phe ,LKUUC .
Thr LZACG .
His. JLXCAC

.Ala, Phe, Thr, His :(z) _kal & daoaall LY B

19



gl«:z\ﬁhg 30l 2a G| I EOA |

Chromosomal abnormalities 4. gu ga g SI <) alail) o

t0sd (A pualts 5 Dlagugag Sl dae & 50 gl asusgag KU (e 5jS dadid B s
numerical abnormality plaall (gaasl)
structural abnormality )l oSyl

@) casmsag S il dpciall o) daead) Slagusag SI (& duany () (Saa agusag ST i)
&) Slaguasas KU S 5 dean kil o) ey 13g8 plOidy aliiall Jady skl SIS 131 (palia i
psmsag S JS Allall 23gd Clagugag Sl IS Jiay polidy 1) 5 J8IE iy tri adadal) Triploidy Jba
SO @ zled) IS e saalsia a5 asusag S 46 Clagugag KU sae L) S Joe &6 (5S
Alall s3grg Clagusag Sl AL 13S0 g Ol die gt 1 agwsag S Jbe z9) IS Ssnse agusag S
Ju Gl BN aalsh agusag S S o) m 13¢8 triploidy dlla & (Sldiploid - ol LWlla 06

L 69 sh Slagugag Il e (35S L) 3 g

O S g trisomy 21 Jhe Al (50 agugag S Ssisa (do paill Sy 13¢8 SOMY abadall Ll

Claguagag S axe (53S9 #ls)) S 585 Sl gasgas S Ak Ll lye 06 2253 Jath 2] 2 geugag S
- asasas S 47 s

PO () amls (gaaad) j2ill abnormality Numerical
Polyploidy -1
OF i 589 Aaasusag Kl deganall JS 4 s

G e JSL daisy Glasl- 1
gosmasag Sl 222l o el ol dasgll (s (Kl aaly e Baals gy aliad] (e mii2
- oaleaY) Al G gas oSly asuses S 46 Ao ) Ll

Aneuploidy -2

podeds 5 Dlagegsag SI (e aaly o) (Sois (o Glagugag SI (& pid
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46 e Ju 45 Glagugag S a2e (56 Gl 8 Jad 2y g3l aalg aguigag S i MOnosomy (1-2n)
Oasmsas S (i Nullisomy (2n-2)
46 % d‘d.! 47 Quyyj)s Qe u}Sg UL-A-IY‘ ‘§§ dtmﬁ Jab C})S hb ﬁ}«.u}.nj)s SJL:D' Lia Trisomy (1+2n)

coeV Al sl e AbaY
Inamal) Clagugag SU s 8331 ce Aailil) ciladlial
( Trisomy 21) 44> (g2 Down syndrome -1

ey ially aeal) gaill & cpal Cu 3ag trisomy 21 ¢ JaY)

¢y ey pigiall aall Jaugie jreali Liad LgiSass csliall (530 255 Y] (e wal
+ Aaageg duna Bl Jgdue o Osls e Plie Cbadl aladdl (Ko

S0 Lahia byl oo

Pl b Ly eBpad) L) Gans (e Bale (sl Ra ey Osaleaall JULYT Sley csallgl) e

dadauall sl Tkt
N5 s Gal

8 )1l 3 2\,\5)‘

Olealll & Liale

(.sJ“'S“ SV daa
dodaar yue ol

O lcanll Cara®

Al odgy ladl) e Jelall e Und IS0 ekany 4l
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OS5 e Glle LSty dgatil) BleY) (ha dinee dayd e Bole (gl de Pl Oilad)l aladl) Jley
O Sl o oS Jil) o e laa¥ly il pail) il i 8 L Aangie ) Akl

adaie olom

Chazia oSan

Byaall ol & e

Lbad) alal] e

:oda Jodd 38 . Auhll cilie Loaadl (gls LaPlie caleas Lo Gl

Growth failure . Broad flat face ;\:\M‘ ;.AEJ\ &—1‘9:1.9\/

Mental retardation _ Slanting eyes
Epicanthic eyefold
Short nose

£%,- Short and ém.uj\ u\m\/
</ broad hands

Flat back of head
Abnormal ears

Many "loops”" >

on finger tips ? W [Small and .

Palm crease /" A |arched palate [@-ET DPZ JLJ\/
/" 4Big, wrinkled -

Special skin tongue

ridge patterns

Unilateral or bilateral
absence of one rib

(Al Gy ol B el
e i Gl Jie ¢ &yl JSLiey/
N CL I,

ey sl ALYV

- - ( psdl ol il (i g)agill ol el i/

: . Congenital heart
Intestinal blockage " // \
/ A

Umbilicat hemia”” /| \\\
Abnormal pelvis

ST T O T T I LT
; y (5SAlly il b JSlie) Caally
L34 3 gd € L} i

N O L (Aud)al) o) Aaday aliasl) A8, 5aall gendy/
| Llaw/
feaall b ISl e Les ¢ QLY sa el

Slaad) (e Gall g & sl e/
Al Lmje ST Laad o 05y 2o Plia (pibeadl alasIWV
Al cblgally ddsa) ilal) @lilgally catiil) Sleadl Gl (e Ggilay 8
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( Trisomy 13) Patau syndrome -2

Sl e G Lol e 5,5€ ehal 8 Lodws ilagdng s30d Auad dilely Aot dorua dls o

S s gpia gae g ¢ Sodll plaall o sl b clasin ol ¢ QA 8 Gisie e Ly Osaliadl)
(Hsadal) d2a) deall L da3d o ¢ Al mobal gl (Cuad) jiaa) sall ddmia
aad) 3sasl Dl (sl Gk landl sl Chacag ((Bskisall cliall) adll (i 3 Aa38 (50 5l e

Pla 13 gl Gl gbad) JULY) o 2l Cisay ¢
23y Omleadll JULY) (e Jaih Bl 5 10 ) dsed e

slall aagn Al dnkll cIKaL (e

) agale axs Al

v Midline defect

v’ Aplasia cutis congenita
v' Microphthalmia

v Microcephaly

v’ Postaxial polydactyly
v’ Hypotonia

v Holoprosencephaly

v’ Hypoplastic / absent ribs
v’ Abdominal wall defect
v’ Deafness

v’ Colobomas

v’ Capillary hemangioma
v’ Genital anomalies

v’ Clenched fist

sTrisomy 13 (Patau syndrome)

i +* Clinical features I 34 most common autosomal trisomy |

+* Most common cardiac defect ?
1. Ventricular septal defect (VSD)
2. Atrial septal defect (ASD)
3. PDA

*%» Most common cause of
death? vl
v Central apnea v

+* Prognosis
v’ 70% die in the 1%t 3 months of
life
v’ 95% die by 3 years of age
v' Rarely reach up to 10 years

CHz
™ e e e - o

@ e o o -

chromosdme #1

CHs Xist Coating by Xist RNA
inactive spreads outwards
A from Xist gene

m gancyclovir Chromo 821

&4 xistana 8 Onromosofe2t )
= @Im spreads m
Insert

erioe -

Chromoso m

213 4w IFNB2
(type of interferon)

parm 4 152 ¢ PSP
(phosphoserine phosphatase)

122 ¢=== EGFR
(epidermal growth

centromere
{ factor receptor)

211 4w EPO
(erythropoietin — hormone
for red blood cell production)
qarm -
312 ¢mmm CF
(defect causes cystic fibrosis)

350 4= TCRB
(beta chain of antigen
receptor on T cells)

Chromosome 7
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( Trisomy 18) Edward syndrome -3

Bies aguagd)r sl Gl 0n Osilan agie LIS slina )5 Ladliar (paslsall JURY) dulle o 5o
B9 ¢ Ba wgSsShs aealsily Aasiag Lmidie wgildl BDL pemgs) Lseb L (sile e J<&
s3gn (glaadll JlkY) Sl B 'micrognathia sl ] Ly dlls

=WIVA(JF VN S ENE. DRV DO I RPRER JRCIVY.. . AR DY 1 - Vv I W EI N I RO 9 |
plal Gy ¢ pliin a8l e lsa) AeDliey Gsbaddl JUBY) Sl o oKa -3V agalal ae
Selall Glaally Gl 3 JSlie (e LePliddly pbaall JULYT Sy of (S il ol patls 3
e ol S cue Jedal (Al QR bl il (e 330 ga ek 8 L Aagdall dugenl) dues¥ )
G g ) @ e Pl Gaileadll JULY) Sl 8 AL Anlyal BLE o ¢ gl Salal
Iy 63 138 13) Ailaall (yiivmdll o I s f Sl sl Sleall 8 cilasin ol (gym

I I T I T
(O IR TR | T Y

BN @ u‘
R TR L)

|z)Trisomy 18 (Edwards syndrome)

+* Clinical features I 2" most common autosomal trisomy I
L]

v Rocker bottom feet
v’ Overlapping fingers
v Clenched fist

v Short sternum

v' Hypoplastic nails

v' Hypoplastic nasal alae
v IUGR

v Intellectual disability
v" Microcephaly

v’ Hypertonia

v' Prominent occiput
v Micrognathia

v’ Limited hip abduction
v Cleft lip / palate

¢+ Most common cardiac defect ?
v’ Ventricular septal defect (VSD)
v’ Atrial septal defect (ASD)
v PDA

*» Most common cause of death?
v Central apnea

< Prenatal screen lab finding?
v Low a feto protein
¥ Low estriol

v Low hCG P in s -

* Prognosis
v’ 50% die in the 1% week of life
v’ 90% die by 1 year of age

Ductus arteriosus

Thick leaflets

Short stemum \ 2
Small nipples — j

- !
)
‘,————'——“

f Clenched fist with overriding fingers
/ \ 4th overlapped by the 3rd and 5th fingers
Inguinal hernia \ ) TR
//H \ (X[ (== ! Small fingernails
J»/\V 3 ‘ _\ ",‘ :4—.'\: {
TR
1 &7
/ |
Chibfeet / 7 Underdeveloped thumbs
Rocker-bottom feet =~
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doiad) cila gugag S daay Sdl:ajl\ oS Aaslil) cilajdiall

Turner s syndrome aqia iy, |

Xosusag S Jaad )05 iy X agusgag S o LA Liargs alad) (o Layall Allad) 020 i

(X45) 5 ( XO )sa Shshl Slyhalla

Igns a8y ) s dadliall edgl (gredaall Skl

goldl Asye A J—ai L )l body Barr or chromatin—-Sex b aua o) peiadl (piilag S
s (Al e Augill) Ay wwial) el (il Sa il Ayl F il ALl sl ¢l
SS5 ) skt Aradiall L) Y asussag S ead A0)S5 daday gl el slasl Alla 4 Ll

By B 2 slall )iy YO) all 5k

Klinefelter’s syndrome 4atia jildils. 2
Sy Al aa (X )acass 2bat) G XXY4T ) asusas S CuSi dadliall sl 2hdl el
DAl Sl Y e gt A0S0 Addal pe XX a5 30)S0 Aangs aladl e ) (XY ) e s5ias
JS dlbiay )l s gl Guindl (lag S d9a0 aallls Sadii ¢ amba e )S3 ) sany SANXXY
lalal) lmcl) agng al) plel) (e sale (addll e lay Jshall 8520 ¢ i (65 agie 2nl
sl e el Ay il 3ga € Bgl) Clia ans oVWia o edit LS canall syl <)

- anslly

Trisomy X (47, XXX) owial) agugag Sl 3.3

Bl Glall (grgaddl Ganally Heladlly cilulae W) (e cdlaall Al (g jaaiy AN 22 lyy
caaly s Gileg S e SS) e ggian s

Jacob syndrome (47, xyy) y A agugas— 4

Slie Calaty ady agans o) LS aggressive civie gl (635 Al Jolas de ganall 838 2l Saay
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karyotype J) d.li€ 4.4€

Trisomy 21 Karyotype - Down Syndrome 47,XX,+21

= il

TRISOMY

o }{ b3 1

1 *

S € ¥¢ 41 B
| L :

b Y L ¢

Trisomy 21

» Abnormality
shown in
karyotype

* Note that there
are three copies
of #21
chromosome.

LRI

5

MY

6 v i

5

“ S i HE{
8

9 10 11 12

- Thispersonhas M &1 M 3t o M

Down
Syndrome.

13 14
i 1t
19 20

15 16 17 18

TIIEY i (

21 22 y x

onadl I lal) e S

Glavall dae 220 5,8 aag3

Gy gl DS IS 1 paddl) uis K4
B acagiy pegdll i (59 aag o) AN saa
B () 5 Slasepay S 2l lllia alS 3+
psmsag Sl o) IS & agusgag ST Gl Alla

13 XY, 46 38 (o o iecall a0 £ Jlie
G gl APl LlaY) e Sl o
47.XY(+21)

w4

13 " 15

|
RERE

AS

K

AU

L

=g
i
SRUxT
LY

(L) -
s.: 2 B " a* %8
&t g';:‘ gg 3-1 .-S-\g 1B+ an
Bd B3 5% 28 8¢ &3
“ oy
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Fourth lab

CHILDREN WITH CRI-DU-CHAT

abnormalities Structural s il &) sl >

Pdediy il loae (K] agusas S SR (A 0t Gigas Jad

Deletionwaiall]

B aadadll 48y agwsag Sl B S Aol dragugag S dakad (o sag

dadyla gl danin ()sS0

Terminal deletion

Aag (b Dlagdi ey cdie el 5 ab) aguseg Sl 38 Lgie Jlie agaseg S diled o Giasy s

syndromes chat du cri 4dadll ¢lge LaPlia Cigan ) (525 (sAllg 43 yning (pial)

esagag S JAly (e Gaay ds interstitial deletion

o] i Bl (ge LA Prader willi syndrome sjAngelman Syndrome o lie lgie Jba
psmsag SN 4 adall ()5S Lavie syndrome willi Prader ) Las (ST 15 aguse SI e dalaial)
Angelman .Syndrome s a¥ e Al L) Y e ) 15

Types of Structural Abnormalities

Translocat(on Deletion
e Isochromosome
Derivative Insertion i Rlng
chromosome chromosome

27

Two types of deletion

Terminal Interstitial
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Fourth lab
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22q11.2 deletions

(Schematic diagram depicting the deletion and some of the genes in this region)
a
X1 |2 _ a2
~ |S proximal
oM = deletions
INF74 (DGS/VCFS)

A
1
1
: 22g11.2
1
1
1
J
A4

22q11.2

distal
deletions.

E http://www.genetics: ics.com/digearge-sy htm!

p S JSAL agugag KU (goie (e calaDhiall (i
46, XY, int.del.( 15q1.1-1.3)

Sl gas g0 5 SIS 2221146

osialIXY

interstitial Ll Int

Deletion
|
& i

deletion l=s Del

dall 4 dias ell asmsas SI a8 15

Jushall 1,301 inig

34 S sl 1530 e 5 s sall 1 il my an§) (35l (5301 1 1

1.1-3.1 s ddhaiall e 55 g gall (d6¥) da ) iay (3 3Y1 05l 53 1 A8 )
puishiall cpila u Jeas Caldall Q\L;'u_“\

Duplication /[ caslaill 2

. B
Normal Chromosome 12 Duplicated Chromosome 12
p arm p arm
& AesusagS Akl IS e
q arm qarm =

LSS Lgie Sy Al pgasag S

Duplication

Achromosomal duplication is usually caused by
abnormal events during recombination

A BC 0 &-RG D
lodl ‘:“::)’)
v A Bee D

Missioned —p Duplication
Oroasover
A [}
) | bobidesr )
q “ )l I Dedetion
A BC D ) TR W - P
A 8C D

Slo o e S Glial) (e de sans
el adde Jia . 4usi aguagag K1
psusag S daghall )l & a3al)
syndrome killian i Jie 12

palister.

¢ #& B3 5 % &g
re ie Ak 1] ﬁé
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Fourth lab

Inversion /[ D13

Gasae 3 Al i (I (Al el (o agusag S (e i paSe 4 ol agusag SI i Bale)

Oe (o5t sy asmsag Sl adi Jal cani Balely puSll sy agugas KU (apety Levie LY

oy

casegag I (e Baaly gl)d (A daast euslly e sl paracentricd) oY) dado Y

C e JS 8 g ddais dliag yag sl pericentricd) COEY) Jady

A Paracentric Inversion

<ABCDEFG.H

I J
A Bllc b E F| E. H 1 J
=
< a B|lF E D c| E. H 1 J
<A B F ED C G.H E
A Pericentric Inversion
A B J
A B J
A B J
{a & J

Paricentric Inversion Paracentric Inversion
(Involve the centromere) (Doesn't involve the centromere)

ab c d e f g h i ]
e

2

two centric fragments: acentric fragments:

ab c d e f g h i
[
EEmmamlEemmaaaaaaaaa B
ab c d e f g h i ]
dicentric chromosome: J’ acentric fragment:
ab c d e f g h ij
([ d
e
ab c d e f g h i ]

Inversion CaY! (e danlll L€l @) pleal) 4,0 48yl
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46, XX, inv.(18)(a2.1,92.3)

46, XX, inv.(3)(p1.2,92.4)
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Fourth lab

Translocation // Jwy) 4

oy Opfine (o) 4l Blas e AT aseseg € () asusas S (o dpassag S dnkad Jliml o
J=a 13 g translocation Reciprocal Jaliall Jyh s stranslocation Reciprocal-Non -

Onagasgas S Grindad Gy Jalinl)

138 (53515 9 agusag S (o dadaly 22 asuagag S (e dadad JU) g8 LAY gl o Jba uiliss

Laslll iage Grgan ) JUay)

o Slasesag KU oy Lol aLighall &)3) Jals translocation Robertsonian g Gl ¢4l

acrocentricl) ¢ g

- >

Normal, nonhomologous,
ap[gggr‘)tric chromosomes

Breakage
and
rejoining R m
»
Fragment

(usually lost)

Robertsonian
translocation

-eciprocal translocation

Before translocation After translocation

Derivative

Chromosome 20 Chromosome

Chromosome 4

il

Derivative
Chromosome 4

non-reciprocal translocation
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Fourth lab

chromosome Ring /[ Al agugag Sl .5

long arms

two short
arms

dsDNA breaks at ends
Patient 1
k
Patient 2 - 5\
L
Patient 3 "ﬂ;ﬁ
« © Telomere dysfunction
Cc
< | Op -
Patient 1 A
e ey x| W
Patient 2 =
mrmmraeme e
o b Ouon
Patient 3 A
CTETE RETT LT TRTRg
B ISOCHROMOSOMES
ql31 — [,
:'1 short arms
5 N2 e 11223
s chr. X der(Y) “ “

chr.X  der(Y)
A

%
iso(Yp) :
: g

Yp Yql1

terochromatin

two long
arms
shutterstock.com - 1729107343
iX)(p11) idic(X)(p11)

division transversale du centromeére ~ -
— perte !
> perte o =
cm 2% - =

2 [=y= -
| 2% | =8 |
— - "\ -4
I==5 -l o g
- % : E‘ ’ |

- - - - -
EE &= = E =
- - - - - -
- - - - - -
- - - - - - -

monocentrique dicentrique|

31

ol NS B S Siga e il
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Fourth lab

s By 301 s

Results: s de gaadl [ Qllall aul
lalel (1 zagaill JanY + alal) AL Sabla
P M
RV i
IR Rt T BT ]
. 7( s . " " @
bo a} it R TIY
l|l l.l : Ant ; A
JCN U 1)
TR IRIRYEIRLEL
AL A0 &e B dw i
LRI | v e 1§ 1

Notes:
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PEDIGREE ANALYSIS il Jaw »

a specific trait Lisee daw J&) o family history alil) Fb gean abada 9ol Jau
Jg¥! pliall & cacall aladiad b LBoase Cilews Ll aaas & dega gl 588 ol (K
Slo iy dllia 06 Laxie Jala) Gl 18 33 e #1931 sae lus aie Z3)gl) clal U (g
Ui st 3aa7 Aglae vie a3did Lo LS Legtl€ of (pililall (g3a) (3 )9 hlaal 35a

familial breast cancer il (sl (jUaju ¢ JEall doswe (e Jlyg (e desl e

A circle represents A square represents
a female. a male.

A horizontal line A verlical line and a
connecfing a male bracket connect the
and a female reprasents parents to their children.
a marriage. -
% g A circle or square that

is not shaded indicates
that a person does not
express tha frait.

A shaded circle or
square indicates
that a person
axprasses the frait.

. . = presence of white

forelock trait

D'D = no forelock frait

b o) pdiid J 3 Gl e 4i€ae je dagall Cpagall Ll 068 Ladie Jasliy
Pt Gl o puy b aadied ) Seal) . dgasall @l e 4l &8l bl

el 3ol Al oS ) BHLEY) o
O S0 ol Aladl) ALeladl o) Lol LY ) LAY 2 o

- Solb Sy Gare clad) S ) BLaY) g o
Sl Blead) SN ) BLEY) o

@ e Sl Cue day
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O Normal female
I:l Normal male

Three normal girls

Two normal boys

‘ Affected female Unspecified sex

- Affected male Deceased

QO MO

O [. Heterozygotes (not always indicated on a pedigree)

‘ Propositus or proband O_D Mating

A4 (affected person who first

brought attention to the O:D Consanguineous mating

family)

Fraternal twins - ldentical twins

sy

AU AL iS5 Jla) 1385 352, 1 A8, des S b1 g el () lesd) (pa T s
VIE bl Qaadls VI Gaaledl Qaadls V' Gaalad) IV o, T G080 Qa1 3805 1 sV )
C AN KA S iy SO al Ll 13y X pilally IX aalil) daadly VI ol Qi

el oS Cnadad) sSA aa) mg 5 Glbias LI agia 5SS dia Linily Cades il e Ja o /e
cads S8 liliae (4l Liaily daales 8le) (g 293 alaal) slally ol S Liaily dales

. C—T—O

n(.f')lfll Q)]ﬁ oo o

B3

2 5
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P Gleall &yl day
Autosomal Dominant  salld) Al cilaall —1

Autosomal Recessive datidl dawall Glaall =2
X-linked dominant sl aad) ilaall =3

X-linked Recessive Lainid) Ll Gleall —4
Do aamn Gl Edlaw ddlaiad) Jiladd) Jadg

aiie dealld Gulias agin ol Gnbas 2glS oLl Opades (¥ OIS 131 -1

B2l daalld Gaeslusy ulias agin el Gulaas sl OIS 13- 2

AUTOSOMAL DOMINANT AUTOSOMAL RECESSIVE
LY 5
Cannot be recessive as two affected parents Cannot be dominant as two unaffected parents
could not have an unaffected offspring could not have an affected offspring
Parents MUST be heterozygous Parents MUST be heterozygous

Sex linkage cannot be confirmed Sex linkage cannot be confirmed
100% incidence of affected daughters from an 100% incidence of affected sons from an
affected father suggests X-linked dominance affected mother suggests X-linked recessive
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Example 3: Tracing the path of an autosomal recessive trait

Trait: Falconi anemia
Forms of the trait:
A The dominant form is normal bone marrow function - in other words, no anemia.
A The recessive form is Falconi anemia. Individuals affected show slow growth, heart
defects,
possible bone marrow failure and a high rate of leukemia.

A typical pedigree for a family that carries Falconi anemia. Note that carriers are not indicated
with half-colored shapes in this chart.

George Arlene
Aandra Tom G il A Michael
O
Draniel Alan Tina
Christopher

Analysis Questions.

To answer questions #1-5, use the letter "f" to indicate the recessive Falconi anemia allele, and
the letter "F" for the normal allele.

1. What is Arlene's genotype?

2. What is George's genotype?

3. What are Ann & Michael's genotypes?

4. Most likely, Sandra's genotype is

5. List three people from the chart (other than George) who are most likely carriers of Falconi
anemia.
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Example 2: Tracing the path of an autosomal dominant trait

Trait: Neurofibromatosis
Forms of the trait:

A The dominant form is neurofibromatosis, caused by the production of an abnormal form
of the protein neurofibromin. Affected individuals show spots of abnormal skin
pigmentation and non-cancerous tumors that can interfere with the nervous system and
cause blindness. Some tumors can convert to a cancerous form.

A The recessive form is a normal protein - in other words, no neurofibromatosis.

A typical pedigree for a family that carries neurofibromatosis is shown below. Note that carriers
are not indicated with half-colored shapes in this chart. Use the letter "N" to indicate the
dominant neurofibromatosis allele, and the letter "n* for the normal allele.

0

e
S T

Analysis Questions:

1. Isindividual #I-1 most likely homozygous dominant or heterozygous? Explain how you can

tell.

2. What is the genotype of individual #111-3?

3. Can you be sure of the genotypes of the affected siblings of individual #111-3? Explain.
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