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A Mechanisms for Compacting DNA

1. Bending DNA molecules at the sequence AAAAAXXXXXAAAAAXXXXXAAAAA,
where A represents adenine residues and X represents any other base

2. Supercoiling of DNA, a process in which the double-stranded helix fails back on
itself to give a less relaxed and more compact DNA molecule

3. Forming of a complex, consisting of DNA and basic proteins called histones

B Nucleosomes

Nucleosome "bead”
{8 histone molecules plus
146 nucleotide pairs of DNA)

D Important elements found
in human chromosomes

o] Packaging of DNA in the nucleus

A .'fo#

DNA
doubie halix

Nuclecsomes
("beads on &
string”)

Looped domsins

Heterochromatin

Highly condensed,
duplicated
chromosome of

& dividing ceft

Telomere
M N
Chromatigs
N p | Short Satellite
am
Secondary
— >*< constriction
e 2
Centromere
q |Long o
am
\J — J L/
M ic St ric  Acrocentric
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A Symbols used in cytogenic nomenclature

(51,901 Auye) ilogsnguagyStt

Symbol Description

[} Short arm of chromosome

q Long arm of chromosome

ace Acentric

cen Centromere

del Deletion

der Derivative chromosome

dic Dicentric chromosome

dmin Double minute chromosome

dup Duplication

fra Fragile site

hsr Homogeneously staining region

i Isochromosome

ins Insertion

inv Inversion

=) Loss of genetic material

(+) Galn of genetic material

T Ring chromosome

rcp Reciprocal

rob Rcbanson»an translocation

6] p chror me
and chromosome regions when
structural rearrangements involve
more than one chromasome

t Translocation

ter Terminal

pter End of the short arm

qter End of the long arm

G-banded human chromosomes

f
)
{

C Standard human karyotype

e 2p16

-0V-

D Nomenclature for banded
human chromosome
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dsncd| ilogangog,ST!
A Ideogram of the X chromosome

—}—— Pseudoautosomal region
D—]: Steroid sulfatase
Kallman's syndrome

_ Duchenne's muscular dystrophy
Dystrophin Becker's muscular dystrophy

]—~ X-inactivation center (X/ST)

B Genes located on the Y chromosome

Genes Location
SRY gene Yp
{pseudoautosomal
HGPRT region)
Hemophilia B Colony-stimulating factor 2 receptor a-chain Yp
; G6PD MIC2 gene Yp
>—-l— Pseudoautosomal region Zinc-tinger Y gef\e "
(possible role in sex determination) Yp
Ribosomal protein S4 gene Yp
Histocompatibility-Y antigen gene (H-Y gene) Yqit*
Major gene tor stature Yqit*
Azoospermia-related gene Yqi1*
Gonadoblastoma gene Ygi1*

*Tentative assignment

C Model for the initiation of X inactivation

1 1 1
2 2 2
Transcription from Destabilization of XIST Silencing by methylation
both X chromosomes RNA on active X of X/STgene on active X
of XtST RNA chromosome by chromosome; Cis-acting
timiting factors and stable XIST RNA binds to
RNA turnover inactive X chromosome
and blocks transcription
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A Numerical chromosomal abnormalities

B Origin of triploid conceptions

Conditlon Notation
Normal
Normal female 46,XX
Normal male 46,XY

Numerlcal abnormalities
Triploidy
Tetraploidy
Monosomy for 13
Trisomy for 21 (Down syndrome)
Mosaic for 21

69,XXX; 69.XXY; 69.XYY
92, XXXX

45,XX~13

47 XX +21

47 XX,+21/48 XX

C Nondisjunction during meiosis

Ratic
(Paternal: Frequency

Mechanism Maternai) (%)
Dispermy: fertilization of a normal

hapioid egg by two individual sperm 21 40
Diandry |: ferlization of a normal

haploid egg by a diploid sparm

because of a meiosis 1 error 21 15
Diandry I1: fertilization of a normal

hapioid egg by a dipioid sperm

because of @ meiwosis Il error 211 N/A
Digyny 1 a single haploid sperm

fetilizing a dipioid egg because

of a meiosis | error 1:2 75
Digyny 1i: a single haploid sperm

fertilizing a diploid egg because

of a meiosis it error 1:2 12,5
Noninformative ? 25

Note: N/A = not applicable.

Nondisjunction
at Melosis

Trisomy

Monosomy

Nondisjunction
at Metosis I

Monasomy Trisomy

Parent

Meiosis |

D Mechanism for uniparental disomy

Nondisjunction
Ny Maternal meiosis | error

Maternal UPD 15 -
Prader-Willi syndrome

ﬂEy

Normal

Trisomic
rescue

Trisomy 15

Normal

Spontaneous
aportion
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