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LAB 9 —- CHROMOSOMAL ABNORMALITIES
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Learning Objectives

By the end of this lab, students should be '.'\' ~

able to: S ) K ( ) Y
:1]Define chromosomal abnormalities and .‘ ’ : Y
distinguish numerical from structural T r) VKX )
defects. b XX X X X

(€ wN )yly

[2JExplain the mechanisms that lead to
nondisjunction, breakage, and faulty repair.

3)interpret chromosomal abnormalities -
clinically using real cases.

4fWrite correct ISCN nomenclature for
numerical and structural changes. \
5

Correlate genotype - phenotype in
common syndromes.




Introduction

Chromosomal abnormalities are

alterations in chromosome number or
structure that disrupt normal gene

dosage, leading to developmental,
physiological, or reproductive
abnormalities. They occur during meiosis,
mitosis, or due to DNA repair defects.

These abnormalities are classified into:
e Numerical Chromosomal Abnormalities
e Structural Chromosomal Abnormalities

Understanding these abnormalities is
essential in clinical cytogenetics, prenatal
diagnosis, oncology, and infertility
studies.
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Causes of Chromosomal Abnormalities

Cause

Nondisjunction

Anaphase Lag

DNA Breakage

Recombination Errors

Transposable Elements

Advanced Maternal Age

Mechanism

Failure of homologous chromosomes or sister chromatids
to separate during meiosis | or Il (leading to trisomy or
monosomy).

Loss of a chromosome during segregation > monosomy.
lonizing radiation, chemicals - structural abnormalities.
Unequal crossing over = duplications or deletions.

Cause breaks or rearrangements.

2 nondisjunction risk (especially for chromosome 21 & X).



Causes of Chromosomal Abnormalities

Meiotic Nondisjunction in Trisomy 16

Nondispunction in Mesoses | Normal Meiotic Dwvision Nondsunction in Mewosis |
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Types of Chromosomal Abnormalities

A Namerical Abmormalites Chromosomal

1. Aneuploidy (Trisomy/ Monosomy)

2. Polyploidy (Triploidy / Tetraploidy) Abnormalities in

3.  Mixoploidy ( Mosaicism)

B. Structural Abnormalities: H u mans

Deletion

Duplication .

| |
Inversion \)!
¢

Translocation

Reciprocal | R
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Ring Chromosomes ’

N

Isochromosomes

8. Derivative Chromosomes




Numerical Chromosomal Syndromes with Cytogenetic Notation

1. Down Syndrome (Trisomy
21)

T”somy 21 (DOWH SY"dmme) Clinical manifestations

Proceu
e Ka ryotype / Unique & identifiable
47, XX,+21 or 47, XY,+21 P Facial abnormalities:
L. . o Brachycephaly
* Cause: Maternal nondisjunction
(95%). o Narrow palate

* C(Clinical Features o Short-appearing neck with

. .pe redundant skin on back of neck
Intellectual disability

Up-slanting palpebral fissures
P & palp Overfolded helix of ear

hODd -~

Congenital heart disease (AVSD) (Especially with a small ear)

Single [, -
<0
'5' 3 gni a ?’.
¢ . ; "y Broad & short hands & feet
i 5 3 Do LY r Incurving of fifth
¢ 7 . g " " £ finger (Clinodactyly)
LI LI LI



Numerical Chromosomal Syndromes with Cytogenetic Notation Trisomy 18
(Edward’s Syndrome)
2. Edwards Syndrome (Trisomy 18)  Edwards syndrome karyotype

4

o o ‘l § FRY .“ o \ % Overlapping e
Karyotype L K . i v fingers 1 ears
H : ‘- - , - 4 \. ..Q. /
v ) (’a/’
47, XX,+18 or 47, XY,+18 — 1 ’ . 8 o 3 4 > 7\ Decreased
o‘! MW | = ! R } ,! ;8 Heartlung \/muscle tone
Cllnlcal .lt ! i 53 I CH ‘:-" ' abnormalities Q\‘/f:
] 7 9 10 11 12 )\ P>
Clenched fists . )

Rocker-bottom feet

L T Yp—
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15 16 17 18 . NG Small
. & y 0= ] physical size
i€ C - H ¢ 1 %
X Clubfeet )

Severe developmental delay

1 20 21 22 Y ra
3. Patau Syndrome (Trisomy 13) |
Trisomy 13
Patau syndrome karyoty
Karyotype N R R
47, XX,+13 or 47, XY,+13 T T TP, e
CIinicaI or 1'- e 2 . 3 4 5 _Low-set ears
A - ."-_3 g :; ' s
Midline defects "~ LS [ LA BT A A SR
6 / 7 9 10 11 12 — Cleft palate
Holoprosencephaly :» i fy ' b
O I R L Y
Polydactyly .123 1;4" 15 | 16 17 :18 {
19 20 21 22 Y
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Numerical Chromosomal Syndromes with Cytogenetic Notation

4. Turner Syndrome (Monosomy X)

Turner syndrome karyctype

Karyotype 45,X

el | A

[ L) El.l ." ‘ ...‘ .':’.
Clinical o e EY S
RN S | I RS |

N a4 R

Short stature e 78 9 w0 om

Streak ovaries w w' f
Webbed neck 9 2 A 2 .
Cardiac defects (CoA)

5. Klinefelter Syndrome

Karyotype 47, XXY

Clinical |
Tall stature
Gynecomastia

Hypogonadism Infertility

shutterstck

Klinefelter syndrome karyotype

www.medicover-genetics.com

TURNER Main symptoms
SYNDROME o |
=N -
Slow growth Webbed
and short neck
stature
o
e ‘
Broad chest Low set
ears

Eyes that Delayed or absent

slant puberty and lack of
downwards menstrual periods
lot all symptoms are listed, and symptoms may vary in type and severity between affected people.
NORMAL KLINEFELTER SYNDROME

(S

Klinefelter Syndrome Common Symptoms
- Tall stature

- Disproportionately long arms/legs

= Small testes

- Low testosterone

- Enlarged male chest

- Sparse body hair

- Broad hips



Numerical Chromosomal Syndromes with Cy*~~~=~#is Radadine.
y y Symptoms & Signs of Triple X Syndrome

Triple X syndrome karyotype

6. Triple X Syndrome ., "5\ 0, | e
= noi K = | y
Karyotype N ol x|
b A O I T
47, XXX % 5 & & i W n I!
i Wi ffon oa L
Mild phenotype L L % 2 3 >
’ often asymptomatic' s i i i Delayed motor Low IQ Delayed speech ADHD  Abdominal pain
19 20 21 22 development
Some features of 47, XYY
XYY syndrome may include:
PO
A K
1 z2 a 4 s E_
7. XYY Syndrome . We
B LY { = s B A e 3
Ka ryOtype ’ i gﬁ ‘ ‘ " g r g . . Tall stature. Lov:ol::tscle Asthma.
47, XYY SP 0 1 o i R A M
Tall male, mild learning difficulties, ‘,P lM! !5. ’m‘ ",,! B,f
normal fertility. AN
3¢ B¢ i 0 Fee b
" 9 Cy e XYY Delays in speech Behavioral
\ Larger teeth. and language. issues.



Summary Table

Syndrome
Down
Edwards
Patau
Turner
Klinefelter
Cri-du-chat
Wolf-Hirschhorn
DiGeorge
Williams
PWS
Angelman

Cytogenetic Code
+21

+18

+13

45 X

47 ,XXY

del(5p)

del(4p)
del(22911.2)
del(7q11.23)
del(15)(paternal)
del(15)(maternal)

Type

Trisomy

Trisomy

Trisomy
Monosomy

Sex chromosome trisomy
Structural deletion
Structural
Microdeletion
Microdeletion
Imprinting deletion
Imprinting deletion



QUIZ

Q1/Case Study:

A newborn has: weak, cat-like cry, a small head, a round face, and feeding
difficulty. Chromosomal analysis shows a deletion on the short arm of
chromosome 5.

What is the name of this syndrome?

What is the expected ISCN notation?

Q2/Case Study:

A newborn boy presents with: cleft lipextra fingers (polydactyly), very
small eyes, and severe developmental problems. The karyotype shows an
extra chromosome in the autosomes.

What is the name of this syndrome?

What is the expected ISCN notation?






