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Karyotyping is the process of pairing and ordering all the
chromosomes of an organism, thus providing a genome-wide
snapshot of an individual's chromosomes. Karyotypes are
prepared using standardized staining procedures that reveal
characteristic structural features for each chromosome. Clinical
cytogeneticists analyze human karyotypes to detect gross
genetic changes—anomalies

What is a Chromosome?

The DNA in an individual chromosome is one, long molecule
which is highly coiled and condensed. The total number of
bases in all the chromosomes of a human cell is approximately
six billion and individual chromosomes range from 50 to 250
million bases.
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»Common chromosome structural disorders
»Chromosome banding

»Numerical Chromosome Abnormalities
»Structural Chromosome Abnormalities
»Chromosome banding

»Aneuploidies: no disjunction

»Chromosome breakage syndromes,
translocation

> Sex reversal



Cytogenetics is the study of chromosomes and chromosome abnormalities

What 1s a Chromosome?

Chromosomes, composed of protein and DNA, are distinct dense bodies found in the nucleus
of cells.

Genetic information is contained in the DNA of chromosomes in the form of linear sequences
of bases (A, T,C,G).3.2 trillion
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Human Chromosome Classification
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Significance of CEHRDL

Cytogenetics is a specialized laboratory test involving the study
of normal and abnormal chromosomes. Cytogenetics studies are
performed on blood, bone marrow, amniotic fluid, and solid
tissue specimens. Cells from the specimen are cultured,
harvested and banded then viewed under a microscope for
numerical and structural abnormalities In chromosomes.
Chromosome analysis iIs an important laboratory test for birth
defects, mental retardation, miscarriage, infertility and cancer.
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A normal, female Karyotype Fluorescent in situ hybridization



Chromosome Rejoin

A rejoin Is define as an area of chromosomes
lying between two adjacent land marks .
Land mark indicated the ends of the
chromosomes arms, the centromer and
certain bands .

Banding Techniques:

There are three banding technique(QG&R)
(Q-AT Specific),(G-banding )(R- Reveres
banding) ,where are C banding Is used
particularly for the Identification of Y
chromosome.
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Designation of Region, Bands and Sub bands in

Karyotyping

Four items are required:

*The chromosome number

*The arm symbol

*The region number

*The band number within that region

These items are given in order without spacing or

punctuation. eg. ZP31 indicates chromosomel, short arm,

region 3, bandl

Whenever an existing band is subdivided, a decimal point

IS placed after the original band designation. eqg. ZIP31 is

subdivided into three equal or unequal sub-bands and

labeled. 1P31.1, 1P31.2 and 1P31.3

Sub-band 1P31.1 being proximal and 1P31.3 distal to the

centromer.
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EPIDSONATL DISORDERS

. Common Aneuploidies

Trisomy 21 (Down syndrome)

Trisomy 18 (Edward syndrome)

Trisomy 13 (Patau syndrome)

Structural Abnormalities: Deletion Syndromes

Cri du Chat syndrome (5p-)

Structural Abnormalities: Microdeletion Syndromes

Di George syndrome (22q11)

Prader-Willi syndrome (pat 15q11-q13)

Angelman syndrome (mat 15q11-q13)

Structural Abnormalities: Trinucleotide Expansion Disorders

Huntington Disease (4p16.3)

Myotonic Dystrophy (19q13.2)

__Freidreich Ataxia (9q13)

 S—

_ SEX CHROMOSOMAL DISORDERS

Common Aneuploidies

Klinefelter syndrome (47,XXY) Dr Ahmed Youssef Mahamed-

47,XYY syndrome a_yousef2005@yahoo.com

Turner syndrome (45,X and variants)

Structural Abnormalities

Fragile X syndrome (trinucleotide expansion; Xq27.3)

Seﬁ)gBeversal (deletion, translocation; Y,P,,ﬂ@@,,,,




When we need for
SCEs

Sister chromatid
exchanges in Bloom
syndrome




Clinical phenotype of
Turner syndrome

Subject to Escape from
inactivation inactivation

Xi

Mosaic
Random X inactivation




46,XY,t(11;16)(q24:q23)
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Translocation:
non-random X-inactivation

X: autosome translocations
Balanced Unbalanced
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Sex Reversal:
Role of the sry gene



Sex reversal due to translocation of SRY from Y to X

Pseudoautosomal region
Abnormal
X Y Normal

Homologous
pairing during XY female

me1osis Crossing over in the Crossing over
pseudoautosomal within Y-specific
region sequences

Figure by Pamela L. Derstine, Ph.D.




Human Chromosomes L) cilaguigag S

Cun o pany 0o Leany Caliag WA (e il sae e Gl v (5SS
S Al sala) clals ai A o)l aags Ada IS Al Al S
+ e gus sa g S

maall sl 8 ale Bl e S A Glesuseg S agag bl sy
Ggaly (Al 8yl Gbgmall Cuin 1907 ale Y] Cojay ol Gludy) cila guigag S
L IS o almey) o€ ai o) Led Lo caludil) alara Glasugag S juiast
<t Bagdl 2l Jla LA Laswsas S A 4 dagr ol s WA (e
slhaiuly Levan  glads Tijio san oSa 1907 ale Ay . (shlwdlly Sb)gall
P AN RPN O Ol e ol Aa) & squash technique (uell cli<s
Nall 138 Chad dag (o A agusas € €7 duamall LAY (2 Dlagusgag Sl
diey (goiall Olsaally dcand) ) Faaginll LAY e Bd IS 6 Lagugas S YY
ann Lagia SIS o ( fertilization  lad¥) ) diaysll (goiall (lsaall alas)
Lasusas € €7 1) (63 Cogmail g€l cpnpiially CDIAN aila g ga g S

Dr. Ahmed Youssef Mohamed- a_yousef2005@yahoo.com



Crminll AS 8 Agplinia Lag) VY leie Ablaie zloil (8 Cilaguisag KU o2 iy
Cpasusas &Il Ll autosomes cilagusV) o diewall Clagwses S (o
Ciyns S Laoal sex chromosomes diall cilagusag SIL lajad 02V
X agugag S aan geed Al &b G deas zolib pua AV X aguge SlL
el Glgall Ll X asuses S S cliasll dests o Y asuses S Gy

Y psmisag S dany AV (andly X aguigeg)S desy Lguiand

bl oS ) Abigl) Jadh o i) ) ila g sa g KU Aasdi ) BaadY) aan i
Gl sl & Lgihaalsy Sa A Al Liad Ly 3301 ) 4salS) ol s
Ay Bl Al Ssall led i Al A Glegusas SN s3a ) 3l
* * .genes «iluall

DA e VAT Sie e A Osyly ol Gluy) Clasmgas S sl o5 3
al mulae das ) greg i) miages Jolall bad 4Sa¥) saaiall Vsl
odgd Cray b Lads YY ()Y e ad me) IS Qs Gl A e gl

Dr. Ahmed Youssef Mohamed- a_yousef2005@yahoo.com



<l B).\.\S QLA}M)A})S LSAJ —) % LL\LA}M}A}JSX‘ d.q.ﬁa:\ : A :\.GJA;.A
ot Jeen LLoyd lausll e Aud § metacentric idaus <y s
o)efwmﬂ\ pasey aanll 3ok e lpan (o AN Cilaguga S

Gl ey it 153 (S nasaises S Lads 0—8 (naguge Sl Jadii 1 B de san
Sl Jolal ahll asugag S OIS (s Wind Caas sSubmetacentric lau

b A& JshY) Closugag Sl dadn X aguses S5 cAodlany Ciad Gy s

NREN ‘:A:- dSL"_\Lq}uj.qi)ﬁ\ ‘.:,’J.c LJ)’;'J\ Lf :\:‘“:‘:l) :LUM Jias L:;\j\
Al VY asusag Ko acrocentric iy il 2djmia) cayhall e dul Gl pag i
Syuadll eh)All 348 )L satellite b

.‘\:LEMJQ;:\Q‘\):LQJ‘):\:\M)\(\W H"“JAJJS@) ‘\JLM}Q-\“)M}J.LLM
Dr. Ahmed Youssef Mohamed- a_yousef2005@yahoo.com



S i Legd oyual (raguses S Laag Yo=Y aagugeg S Jadi 1 F e sana

L Apdauss

laa Ol Gnesmses € L YY 5 Y)Y Cpagugag S Jali 0 G e sana

audng juatll deh)d 38 i Al YY) agugag)S ¢ telocentric 4y Laghyua g it g

.Y psmsag S

(ALelSl) o gusga g SI Al ) Aal b Claguses S 2] S LlS)) Caas)

phts asusas S bkl ean3ales . Karyotype eswges SI Shkll adde 3l

paadl Lk Gile gane (8 G055 5 A8IE 558 5)pa (e Bpdaill Dilaguige g S 2]y

L) (B Anaguigag Sl k) Al

.QLA)M)A}JSJ\ JSJI) QAc Lﬁ J}J.JJ‘ ‘515 QJ&:\J\ .\

DI casmses S 5hLllE Aahadl gle) G Aupskill Gl a8 2 LY
LD casmssa g S ShI e Sl gl il

Dr. Ahmed Youssef Mohamed- a_yousef2005@yahoo.com



ié guaall lyuaatll o Saliue O3S A Slosugas S 2195 o KIS G Sl
chromosome  Liluills Cilasusas S jaa Gyl of V) ¢ Gl daklly
Suall 8 cele saaall (gAY Gkl () ailYL banding techniques

Aled Abas Gl Slaguigag S o Capaills

o (3ele) oSY )l el asuses KU (e ehal Lol bands Laihall o
SEY it Chiay b Ll A jae @Gl Ll die sygladl oaY
C, G,Q and R _lagll casifill o a5 Lo g (3Ll

C-banding C kil

g ofileg SI Jay . constitutive heterochromatin alall (yila g S el
sl Alabaall Joii O lalaay V) juiluall 8 jelay ¥ 4sS) sl jsall 6 5ady
ity WAl 8 dsasdl DNA I Jlas all Adlad) shall cilags ) calisill

LY asmugas S Gua 8 laa s C dah

Dr. Ahmed Youssef Mohamed-
a_yousef2005@yahoo.com



G-banding G il
ahdh planddl b jieng C 3 )LUAJJS\M danhll o ot
\.u.m.\; ‘\.,_u.a ‘\A.i)j::j\ 54 ‘;MJQ — R LJJM Lﬁjl ﬁLmyb 4:\.;)39.\.“* ‘
aiil o Lyse s ot cpan i Jolaas o WA dlilas 30l llawiy Giemsa

. protease gy

Q-banding Q Ll i

Q Lij)s sy Quinacrine mustard Jaall ()SUS Zaua g aodius
asmsas Sl gl e Gl
R- banding R Lki),a

Ayl lghaa die 3o 4alll G Lild g dus G Lihdl Lue Ll el
oY) e pmidie €5 aladin) 14V Lo Scheisted st -5l M, . R
Glawgd e IM puld Jolae (8 WA aumg e ( £.0- £ @;j)ﬁgy‘
89 Ll s o Jgandl 4y jm AlalaaS 435ie dajo AN Any e aggall

L OY) Slagaigas S IS Sua QY A mal o M gaall Gl Gasd (g0l

Dr. Ahmed Youssef Mohamed- a yousef2005@yahoo com



VAV ale Gl A Apdall dadl o) Al bl pagll ald jaige a2e 22l
230 as BB agaagag S o8y aaias 32D Clagus¥) Chag of o saisall Gl
ases¥) 8y Ji (=) S () e piay ae Anwiall Cilagugag KU any S
e casmsas SN Okl e Jui (47, XX 421 ) JEa das ey ¢ gl
)b LS 2 X agugeg S o gsinall S Jayg 18 (YY) o8 o gugag SIE A4S
Sl Gl Slesusas S ey am (=) S (+) Adle gy (47, XXY
aill g3 e p Capally Jashall g0 e g Caall Jaug ¢ ghill Joha 3 (bl
Jashll a8 83y Je Ju (146, XY, 19+ ) Sell old JE) Juw ey .
) esmsas)S ShhI Jarg - LasmisagyS €T 4o S 2l 138 (55Si5 ) o) aguagay KU
go 3 VE Q) asuses S o (ssing Lasuses S £V 4 SO e ((47,XY,14 P+
peaill Zeljd Jsha A 5ol

leie Baapmsag S ORI A Laasmsag KU clyuanll cjlaial] Load cunay S5 138
Sl dic ¢ JEU t ¢ S inv ¢ dalall oo Sl dup il def
Jolad) QD rep ¢ insertion z Ll NS ¢ iy i) ael ACE ¢ e i
« Robertsonian translocation g )l Jady) ) (S g il e\;ﬂﬂj rob «
Dr. Afmed Youssef Mohamed- a_yousef2005@yahoocom 3¢y 1), sl s: Sl :



Carrier parent Normal parent
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Normal Zygote:
Normal individual
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