'Chromosomes_

- Q 1 erte an essay on thomosomal aberratlons
Ans. : ~ Chromosomal Aberrations
_ Smce the development of chromosome techniques in human beings,
chromosomes of patients in the hospitals‘are routinely analysed. As aresult of
such examination, -a number of abnonnahtles could be attributed to
chromosomal- abenatlons

I. Triplaidy

A solitary case of triploid human bemg (2n = 69) was reported in 1960
by Bl ook and Santesson. This triploid individual had three complete sets of
autosomes and XXY chromosomes. Consequently, it was a male individual
and showed abnormalities in cerebral development, had syndactyly of hands
and feet and was small jawed obese. This triploid md1v1dual survived only
upto birth. '
Il Aneuploidy and structural changes '

Trisomics (2n + 1= 47) and monosomics (2n - | —45) are known in
human beings. Trlsomy or monosomy may 1nvolve A sex chromosome or
an autosome.

1. Aneuploidy mvolvmg sex chromosomes Aneupxmd ch1 omosome
numbers mvolvmg X chromosome and the resu ltmg phenotypes are listed in
Table 1. . '
, Table 1. Chromosome constitution, sex and phenotypes of some -

aneuploids known in human beings. . '

Sex chromosomes - Sex 1 Phenot‘ypes \
XO (monosomic) female ) Turner’s syndrome =~ -
XX (disomic) - ~female ~ [normal
XXX (trisomic) ak female superfemale |
XXXX (tetrasomic) -female (mental abnormalities)
XXXXX (pentasomic) female (mental abndrmalities)
XY (disomic) : male - normal
XYY (trisomic) male | normal
XXY (trisomic) | ~ Male” ‘Klinefelter’s syndrome _

| XXYY (tetrasomic 3 -'Male} . ey
XXXY (tetrasomic) | Male } ‘ extreme I‘(line_felter’s_
XXXXY. (pentasinic) | . - Male ). Rl



Sl T +'s syndromes arev-cha' 5
’ drome : Turners syn . Characterjye: -
7 ﬁ\oh (f:gm'l;’u;?f;’ (; tsy);;:e..These\are immature females (stenlg) _W_ith”Wéﬁ%%;

. neck.

linefelter’s syndrome : Klinefelter’s Syndromes We
charagt)grizl(d by trisomy (XXY). ‘These are nlmle individuals, Who“re»
henotypically. fairly normal but have a Very. [ow sperm count and, gr
Eherefore sterile. Chromosome constitutions of of,her Kl""efelter S Syndrome
" oiven in Table. ] ‘
are alzv,eAutOSOmal aneuploidy : Tri.somy for dxfferept autosomceiis know'ﬁ,
which includes the following : (i) trisomy 21, (ii) trisomy 17, (jii) trisopy
18 and (iv) trisomy D (13-1 5). Most frequent autosorpal trisomics are thogs
for chromosome 21, perhaps because chromosome 211is a small chromosopg
" and its addition does not cause lethality. Before trisomy was knoy
| syndromes were described in l§6§ by Langdon-Pown of England and were
popularly called mongolian idiots or Down’s syndromes. Phenotypic
abnormalities associated with these syndromes included slant of eyes, thick
tongue, sagging mouth, unusual palm-and feet, obesity and slow menta]
growth. The life expectancy of these idiots is about 8 to 12 years.
The trisomy for chromosome 17 or for 13—135 (D group) has more
* serious effect and is, therefore, rarer. Trisomy 17 and trisomy 18 had effects
like small mouth, low-set-ears, heart defect, flexion anomaly of fingers.and
toes and sometimes also syndactyly, malformed chest and webbed neck. The
trisomic for D group (13—15) has heart defect, polydactyly, mental
retardation, harelip, cleft palate and severely defective eyes. '

*3. Structural changes : In certain cases of chromosomal aberrations,
the chromosome number does not change and remains 2n = 46, but there may
be structural changes involved. One of these structural changes may lead to
Down’s syndrome. in some such cases, it was discovered that extra
chremosome 21 (in trisomy 21) was attached to another perhaps acrocentric
chromosome of the D group or the G group, so that although it is a trisomic it
chromatin - content but has a chromosome number 2n =46. Anothef

-translocation 13—22 gives rise to 2n = 45 and leads to delayed development
- of speech and to a low 1.Q. . ' R

@ Q.2. Discuss the role of X and Y chromosomes in thé
- determination of sex in man. s e

‘Ans. Role of X and Y-Chromosomes

In man X-chromosome is female d

male determining. '
Sex anomalies found in human race

Y-chromosomes in determining sex in human

etermining and Y-chromosom

e lS

. o
support the role Of_-x@‘
beings. :

1. Klinefelter’s syn- drome (2n=47 or 44 + XXY) : This is caus‘qd,'?y‘
presence of an extra X-chromosome in males. Such males prosse.§S 1y,
chromosomes (44 autosomes +XXY sex chromosomes). Mor- phologfr‘? o
these are sterile males with underdeveloped genitalia, sparse body-gal;mit‘ed

)
'

some degree of breast development. These exhibit mental retardation 2"
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" eliigence. Klinefelter’s syndrome fs seen in one out of every 500 male bm;hs It
arlSeS by the non—dmjuncuon of XX-chmmosomes
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Fxg Chromoso_me complmxent of a person suffermg from
SR T Kllnefalter syndroms ‘

2 Turner s svndrome ("n = 45 or 44 + X) It is caused by the absence

of one X-chromosome in female. Such females possess 45 chromosomes (one
‘less -than the normal 46). These are sterile females with poorly developed

ovaries and underdeveloped breasts. They have webbed -neck .and bload e

chest One in every 25,000 bll'th suffers from Turner’s syndrome
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Fig. Chromosome complm\ent of a wom

man s'uﬂ'enng from Turner's 's'yndrqrne.

-



',

B Sc Bzotechnolog
.k TR xxxy (trlplo*x)7 XXX (telra

!
l
l

3. Males with XXY (dlplo-X),
- and. XXXXXY chromosories were observe
of nondls_lunctlon of’ sex chromosomes
4. The occulTence of XYY chromosom
in 1962'by T. H. HauschKka. Th :
: determmmg and leads to. overproduLtIOn
unusual height, mental retardatron,
. mind. XYYggenotype is present one’ ln every X
5. Females with extra X-chromosome (XXX

. - g 1
. abnom”amy was ﬂrst observe(,l

i
300 ‘males. AT E
XXX, OR XXXXX)‘

d:1n all these, extra: X arises as aTesuh ;

xtra Y—chromosome is strongly male .
¢ e f male hormone which.. CaUSes :,

ver aggressiveness. and criminal bent off
0

e

2

tv

(
show abnormal development of gonads and mental retardation. The 2

omosomes,
symptoms are more severe with increasing number of X- chrde| . .
% . Q.3. Write a detailed note on Nucleosome model
Ans. Nucelosome concept.

- The- nucleosome model of chromosome structure as sponsered by
: ‘Kornberg and Thomas i it 1974 ; ‘ (el

o I mterphase nucleus, the nucleoprotem fibre of each chromosome

is formed of repeated units of nucleosomes. These are arranoed like ‘beads :

on a string’. This beaded string has a diameter of 30nm or 300. It'is called
300nm chromatm fibres. The beads are 11ke nucleosomes and these are

|
connected by lmker DNA NN P i R g
|

Nucl,_eosomes'
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~ A. Histone Core

A. Structyre of Hj
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cellBiology i DR
' of two histones H2A and H2B, the tetramer consists of two molec_gles each qf '
H3 and H4. The core particle'is 11 nm in diameter and 6nm |n'he1ght..
' (2) DNA helix : It is a segment of DNA, molecule it is formed of about
700 nucleotide pairs. Each coil consists of 83 base pairs. -~~~
" One unit of H1 histone is associated with one nucleosome. It seals the
o coils of DNA on the core particle. o
Supersolenoid structure of Nucleoprotein Fibre
S " (Levels of Packaging) |
1. Primary packaging or formation of 10nm nucleoprotein fibre :
20 or 2nm Coiling of DNA around histone core to form 11nm nucleosome ‘
is called primary packaging of chromatin. It reduces length of DNA by 1/7
times. As a result of this, the chromating fibre has a diameter of about 11am
and is described as 10nm or 11nm fibre. It is seen in interphase nucleus.
2. NuqleOsome | ‘p‘i‘i'c‘kﬁg'i_ng - or [ Globular Core |
- formation of 30nm chromation fibre : By S
the spiral coiling of 10nm:chromatin fiber =g
- and packaging of nucleosome 30nm thick = L ,2'0_‘ Toor
NESTY A SRR B SR e a istone H1
. ciromatin fibre is formed. One spiral has 6 - = =~ ‘ . T
- nucleosomes packed together. - - s N
| H1 histone molecules. are associated . -
\for the packaging -of nucléosomes and
"supercoiling associated. © - :
| HI1 molecule has a globular central .
| region with two arms in opposite direction.
The central portion associated to a specific
location in the nucleosome, while its one
arm-covers. the linker DNA near the bead
and other arm associated with next histone
. core. RIS G T :
3. Higher order of coiling : A
| chromosome of metaphase is about 1400nm
' in thickness. It thus 30nm. fibre is further - mediated by
- coiled and condensed. The chromosome .~ ¥]histone H}
. consist a central core:or scaffold. It js = A\ [l
| composed of an enzyme topoisomerase an; . |
12-20 other 'nonhistone proteins. The
:‘t:tzif}(])ld presents a main regions for the .
ment of coils. These regions of | Nucleosome

»{cooH |-

H1 Binds to
| specific region
of nucleosome _ |

Nucleosome
packing is

, ackagi
ite_taichment are called scaffold attachment | ?r? ?hrol.e of Hli l(l:isatl(%il]gg

| fmgn:)ns (SA_Rs) each. - Scaffold. is in the sole:o?c)lnnatmn of

£ of spiral. -The. loops of 30 nm

i' ) . ‘  be b . ) B
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. Rol,,
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Histone |
LI2A, 11213 H3, iy

Exonueleeytlc

. digestion

Trimeric

: Toa W Cone pamcle i B
nucleosomes xl

Nucle'o‘somes g5 ;
: wnh hner DNA '

~ chromatm ﬁbre are glued to its SARs and pro;ect lateral]y from the scaﬂ’m
Thus giant superc01ls are formed.

- Comparison of Nucleosome Model thh DuPraw S Folded Fibre Mo(
of chromosome Stlucture ey

: Short 1eg10n DNA
~ - double helix

. "Beads-on-A string"
- form of chromatin -~

' 30mn, chromatin o
~“fiber of packed
nucleosomes

Section of
chromosome in
- an extended form

~Condensed’ sectxon :
of metaphase

Chromosome . §g§§ : '- | a
; Entlre metaphase ' é v o
t1400nm g

chromosome C ; As D)

Dlﬂ'erent degrees of conlmg of nucleoprotem :
fibre of 11 NM thickness to form chromosome, .« -
, nucleosome * 387
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——
d than DuPraw’s

_The nucleoson e ,
; o ne: model i .

folded fibre model because l is better and, more accepte
. l. ‘—“A . ) . ; : v .

, Sp‘;:;lid§ng.to DuPraw’s unineme model, the

atiel y.coiled and packed in protein to form nu¢

R eosomes are absent. According. to

' ~chromatin, DNA is wrapped around histone

nucleosomes. :
Nucleosomes are the fundamental packing uni

DNA moleéule is
Jeoprotein fib

ts but according to

2
DuPraw No such units are present. ‘
3. According to DuPraw did not describe any specific order of
rits formation

- packaging but according to nucleasome model prese
their attachment with

of splenoid, and supersolenoids and
_ topoisomerase scaffold for higher levels of coiling. oo
4. . The nucleosome model is supported and proyed by'_biochemlcal
_ and cytological techniques. DuPraw’s model i not SUPportedby
) ~ these observations. | : X : e
54 Q.4. Describe the structure of chromosome ?
Describe structureiand ultrastructure of chromosome.
) Strasfurger A ;
Chromosomes are the ﬁ‘lamentous‘ structure found inside the
' karyolymph of nucleus. The name chromosomes Was first wiven by in 1875
The chromosomes bears gene and play a main role in heredity. During
reproduction these chromosonies are passed on t0 next generation through

gametes. The physicochemical con1posi1ion of these is such that they have.
specific and profound effect upon the course of development and hence upon

' organism’s character. .- .
| The chromosome may be found as a nuclear component having special -
organisation, individuality and func_:tien. This is maintaining its morphology
and physiological properties through successive cell division they may be
very thin and delicate in some phases and may be thick and compact in other

phases of cell division. - , e,

| Number of Chromosomes_
" The number is variable in different spcéies of plant and animals The
 pumber of chromosomes in a species is constant but. T he lowest numbér of
chromosome have been recorded in Ascaria(mérigalocephala (n=1) and th A
largest number in s0me protozoan, as in Radiolarians n = 800. The hapl oifl

“set of chromosomes is called genome. ‘
MORPHOLOGY

'_S'ize_ahd Shape
" The chromosomes usually appear as cylindric TR '

0.lu to about 30p in length and from% ’O,zpmibggle;nwgch vary form
: _ . WS \ _lameter; The
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(1) Acrontric Chromo‘som'es : Rod like chromosomes having 3 Very
smail arm. & T -

(2) Sub-metacehtric Chromosomes : Chromosomes having unequg|
arms and resembling in shape.

- (3) Metacentric Chromosomes : V-shaped chrompsomes havirig equy|
arms. o B 3 o o
A Structure
A chromosomes have many parts :

(1) Pellicle and Matrix : Pellicle is the outermost: membrane of th
chromosomes. Pellicle is made up of a very then and acronematic or materia
of without gene. The structure and function of matrix are not fully known,

~ (2) Chromatids : During metaphase stag
possess two threads called chromatids. The two chro

o1r ! : h is called centromere or primary
constrictions. These chromatids are spirally coiled chromonemas a
metaphase. 7Y » -

Cell Biology and Genetics *
e

g

- Secondary
Constrictions -

“Satellite

s ©
' “Spindle Fibre - Q‘f””_‘ ™
- Centromere . q'\‘,
{ : S 1ud1\ ] "
(3) Chromomeres - Pindle Fibre



- cell Biology L R |
@) Satellite  bodies - + Besides- the’ .prilﬁary" con b
( chromosomgs,f;ﬂ.re. secondary constrictions-also be found. The s

: secondary constriction of "c'hrpmo'son{es' is. called satellite.
- ® Centromere : Some non-staining gaps appear as constric
chromosomes and is generally called: kinetochore OF

identified as the part of the chromosome, t0 which the s
centromere i

structions’ i

tion in the
centromere.
pind]e_ﬁbres are
s located 1n one

connected during cell division. Generally one ere 15 10

chromosome (monocentric) but there can be two (dicentric) ©OF more

(polycentric) in a chromosome. ~ '

Fine Structure of Chromosomes : | :
the chrom‘osomes,.which is nearly

 Fibril is the smatlest visible unit of
100 in thickness.. This fibril contain 2DNA
completed chromatid thus consists of two half ¢
DNA helix: A chromosome consists of -two chromati
helix and is nearly 1600 thick before duplication. LT T TE T
& Q5. Give a brief account of lampbrush~ and . polytené
: Chromosome. ; e :

double helixes separated. -
hromatid thus'with 16 double
ds i.e., have 32

Or
Describe the structure of salivary gland chromosome

.- and its importance.
,Lampbrush Chromosome

Lampbrush chromosomes are grant sized chromosomes found in
oocytic nucleicy these vertebrateé which have large yalk eggs. These can bee
seen by the naked eye. Gall and Chalan 1974 gave their detailed structure and
functions. Lampbrush chromosomes found in
and birds which produce large and yalky egg.

A lampbrush ~c;hro_moso’me (in  diplatene stage) consist of two
homo_lo_g()us chr{ymosome which are in cpntaét only at certain point. Each
chrmosorne of pair is formed of two sister chromatids, which lie parallel and
form chromosomal axis or main axis. Main axis is made up of DNA and
protein. Loop axis is surrounded with matrix compared of RNA and proteins.
This. gives fuzzy appearance to lateral loop. At the base of the loop
q:h'romosomal @is appears as coiled due to stained chromosomers. On thé

Ans.

" Chromatios

Loop Axis (ONA)  Thin
A ' i

it |
. ‘o /Mamx ; Inserfion Chromonce
= ; (RNA + protein)
'Fig. A part of main axis with a p: :
pair of la
lampbrushchrmosome . showing synth:aesriasl 'LOfO}g;: s
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point, 4t One side mate: g "%@
side becom v MatriX becomes thick and formed a thick insertion, B
| The © thin and formation of thin unsertion. S
. 1€ function of Lamp brush chromosomes is producing RNA ang Protei,
. l§ ated .to the function of yolk in the growing egg. 1 %y

| Polytene Chromosome \

The polytene chromosome occur in the nuclei of Salivary glang
Malphighian tuby les, epithelial lining of guilt of Drosophila and some fatbo

Chromosome -

dies

Chromocenter
III Chromosome :

SR 1 g

g w £ g I\} éhromdsémc
ﬁhﬁﬂh’n\?ﬂhh . SOy
B | LT g |

g _. _HL &

i
HRER | L

Interbands b

~ Interbands

of the larvel stage of certain DiPFera. In Drosophilly nlelanbgest ér +he volumé
of: polytene- chromosome is about 1000 times larg‘ér' thén thét Z)f;somatic
chromosomes. - e lrger than o
The polytene chromosome are
banding: It consist of dark-coloured b
area, the .interbands. The bands are.
heterochromatin, The bands are spe
chromosome. ~~ © R

Present a distinct pﬁﬁém'of transversé
and alterating wih, light coloured ban’
fuclgen posit

. Positive i ¢ they.are formed’
Cific and permic o they.are forr

PR I U . R
ndomijtogjs, * ° RS




Q6. Write a nope ' -
Ans. '

| Ch‘:‘tt)?nz: ChrOmOsome.and Chromatid.

The chromosomes o ome and Chromatid | s

protein which: found in 3:: thread-like bodies consisting largely of DNA and

. §0matic_cells of animals and ?l-lc]e_US of every animal. They occur in pairs in

identical in appearance, and "fiher_Plal1ts. The two members of every pair are

self duplication and n:laint;l? said tg be llon1ol()g0ll§. I' hese are ca’pabl(.: of
characteristic division after l(;]mg their. morpho- 'lpglcal and physiological
: , ivision. ,

:’Chron&i);tr ;’tn;a_tsl]iis are two Astranc!s;. which. finally from duplication of a
T fivicion e ape. These are visible dgrmg prophase and mepaphase of
e Tk .- They separate at anaphase and are then known as daughter

~ chromosomes. ' SURERE TR "

@ Q.7. Write a short note on B-chromosome.

Ans. B-chromosome or Supernumery chromosome . Certain plani and

animal cells have one or more additional chromosome in addition to
the normal number..Such accessory chromosome are very small and
genetically inert. o d A ‘
There are composed of heterochromati
the nucleus does not effect phenatype but if th
fertility and vigour. Sprd stE et ®
< Q.. What is amniocentesis ? How it can be wused in
' knowing the sex of foetus ? izl £
i nique for the diagnosis of some of the
ng the foetal or intrauterine life of .
foetus. This has increased the- possibility of preventing or allevia-
ting the effects of a genetic- disorder if it can be detected as early as
possible. Amniocentesis is also used to determine the sex of unbron.
‘1 amniocentesis, a sample of amnioti'c fluid is obtained from the
amniotic cavity around the foctus by inserting a needle through the lower

" abdomen of pregnant woman and through the wall of uterus. The amniotic

fluid isnow centrigufed. The cells form a sediment and removed. These cells

- are transferred.to the slides, fixed and stained. These are then studied for the

study of karyotype, determination of sex, sex abnormalities and chromosomal

abqorm’al'iti_es. i, do A B , , ‘ 2

o - Q.9. What is synaptonema

. ..and fanction. ‘

Ans. . Synaptonemal complex (SC) and its
' ~ significance in meiosis’

Moses in 1956 first discovered synaptonemal campleg (SC). a feature
of meiotic prophase synaptonemal complexes are seen at zygoténe in the

n. Normally their presence in
ese are too many, they reduce

Ans. Amniocentesis is tech
* genetic abnormalities duri

_l complex ? Describe its structure
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Conspicugys,

alring, At Pachynema these complexes - are even merg

- Structure of synaptonemal complex

"lteis cOmposed to three parallel (Fig. I11). The two lateral elementg

Séem to be composed of fibres that are slightly wider than 10 nm and are -

alled synaptomeres. central element is a ladder like configuration. The

ransverse element are electron dense filament that inter connected centra

- element with the lateral element. Cytochemical studies have demonstrated
that the lateral elements are rich in DNA, RNA and proteins, but that the

central element contains mainly RNA, protein and little DNA. _

~ Function of synaptonemal complex : The appearance and’

disappearance .of the. synaptonemal complex coincide with the stages of

meiosis in which pairing and recombination occur. In fneiosis pairing and
recombination are most important phenomenona of synaptoriemal complex:

This comple is slowely-2 disappear in Diplatene. - BieR ey

- Q.10.Write notes on the gynandromorphs.

Ans. Gynandromorphs : Some Drosophila individuals were occured to
- possess half of the body of male and half of female. They are called :
gynandromorphs. As many as three types of gynanders or
gynandromorphs canbe differentiated.into : '

(1) Bilateral gynanders : Here the half lateral side is of male and the’
other half of female. - : -4

(2) Antero-posterior gynanders. : Here the anterior end of the animal is :

of one sex and the posterior of the other. o, g A

_ (3) Sex piebalds : Here the female fly has irregularly scattered spots of

male tissue. B B Y e B , R
Morgan and Bridges, 1919 explained the»fom]ationpf, gynan_d'r'oniorp_hs.

on the basis of chromosome theory of sex determination. In Drosophila the .

both the nuclei are fertilized by
contains X-chromosome and the other has a Y-ch o
the insect develops into female, the other half’lfg:rlnzsﬁhn;e;,::f half bOdY’O..

@ Q.11.Write short note on duplica -. & L L

A Duplicate Gene -Interactj ( e genes. . : R
ns. Duplicate ‘ action (15 ; 1 rarics . ey
indetical alleles are present, ejther of wr::(‘:.‘l‘]) 3 \Xi]cn two driz:l;sthé i
character in questions, are said to b 4. -1l iS able to produce the |

~ Shepher’d purse that there are twg , actors. Shull ube -~
elongated. These when crossed gi tYPes of seed pods (i) triangular, (i) :

. 16 ve trj o ods il
the ratio of 15 : 1 in Fy 'angular and elongated pods



vv Female Gametes . 7. s
ot g e : % d
D " Td 10 2
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, ‘ ' " dd
Male Gametes.  Td TTDd TTdd  TtDd Ttdd |
| tD TIDD TtDd ttDD | tth‘
Triangular v ‘ _El'o'ngated‘
. TTDD ‘Symbol ttdd
Triangular
. TtDd -
! iol : e ular
. Triangular - Triangular Triangular _Triang
' TD  Tdd - #D- ttdd
9 3 3
) - Td
e Ga_m:tes< D
td St
tD TDD | |« TtDd ttDD ’ ttDd l

Fig. The results of a cross between triangular and elongated pods in

shepherd's purse showing inheritance of duplicate factors.

& Q12 Differentiate  between
- 0r j
Depending upon the position
can be how many types of chromosomes ?

chromosomes.

Ans. Corresponding to diﬁ'érgnt positions of centr
would be called :

" Centromere ) Short arm

O,

Centromere

Metacentric

Short arm

)
acrocentric .

of centrommere there

omere, chromosomes
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c. having terminal centromere,

(i) acrocentric or telocentri |
| terininal centromere

(ii) submetacentric having sub-

. : -Omere.
and (iii) matacentric having median centron .

: es on : (i) Kinetochore, (i) Nucleo,,
@ . Q.13.Write short not qndsome, (iii) Telomere. r

- organizer in chrof . e
Ans. (i) Kinetochores : It is a disc shaped structtlllr.,,t 0;:6 ?llrpe_afs' on
" centromere of chromosomes. During lqte prop_a§ch0 cell divisiop,
two kinetochores develop on two opposite faces of the centromere,
A kinetochore is a disc shaped structure and cqnt}zuns.RNA.. and protein,
It is a trilainar structure and has a dense outer protein fayera mxdd1¢ layer of
low density, and a dense inner layer hosctrar.nz.ups tightly gﬁa_cheq to
centromeric DNA. During late prophase 'of ceil-division some mxcrqtubu}es
become attacked with the kinetochores. Kinetochores attach the chromatids -

with the spindles and the microtubules provide fmc}e for chromosomal
movement during cell division. ‘ S S
(i) Nucleolar organizes in chromosomes : DNA in certain secondary
constrictions contains genes which code for 185 and 285 nbo-so?na} RNAs
and induce the formation of nucleoli. These secondary constrictions act as
nucleolar organizers. In man nucleolar organizers are located- in the
secondary constrictions of chromosomes 13, 14, 15, 21 and 22. ,
(iii) Telomere : The ends or the tips of the chromosomes are called
! - telomeres. It has special properties. ' When chromosomes are broken, the
broken ends become ‘sticky’, and fuse with other borken parts of
; " chromosomes. In contrast the telomeric ends of chromosomes are stable.”
They do not fuse with any other parts of chromosomes. -
; FJ]traﬂru_ctqrg pf telomere : The telomeric ends of DNA molecules
}, , contain many repetitions of 5 to 8 nucleotides. In man, the nucieotide
R R T
strand of telomere remains single str “pan()s?g}!ﬁ" Th}‘\i BHalne rich DNA
‘ j S single stranded. It forms a hair pin like fold. There

i *is G=G pairing at the the tip of telomere ’
& Q14.Nucleosome & boner Gt y
b A1 pucieosome model is better than Dupraw’s folded
| ibre model of chromosome.*” Discuss it ? Wby
Ans. Nucleosome model is-bett: i )
¢ » odel is-bette wle Fld .
. chromosome, " than Dupra ¥'s folded fiber model of
{ y . . 1
, The above fact can be proved b : ;
models. : ¢ y comparing the main points of the two
1. Both models consider th . ' :
: _ : at a chr . ; .
DNA molecule. : 1romosoine contains a single large

. According to D - ¢ | -
2 and tiaaz%/e?se];pgﬁgnsg “:I?g:l ﬁle ﬁbril folds both lbhgitudinaﬂy
orderly packaging scheme. . Phase. He: kas not described any

3. According to Dupraw’s m, ; : A

packed in protein to form 3 odel the DNA miolecule is spirall |

fibrj iy
ril. There are no nucleosoines- : :

[ S
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histone cores. (';’i?l States that the DNA is. wrapped around the
1S a cytologically observed fact.

4.  Duparay
o araw’s mode] js :
= Q_‘1 :t::::i‘t’:tlons asn ah: r{;;:}ufégggzg by biochémical or,_cytologicily
--TYTIE  note y IREES T : NIV N
‘ _ch_romosomes, on _ba"d'"g pattern in human

Wy Banding Techni
Many regions of individy I"QhTechmque
recently developed bending te ‘ha. chromosomes can be. identified through
~ Caspersons ef al (1968'-%')" niques. These techniques were introduced by
(1971). These techniques i l'l’ Arrighi and Hsu (1971) and Sumer ef al
dyes after many treatqemélilt]c l]{fe staining the chromosomes with fluorescent
and unstained regions alon S. k 1€ staining gives dlffereqt patterns of stained
of a partieular chromoson g the le.ngth of chromosome.__l‘ he banding pattern .
et band : lF remains constant for a particular treatment. The
4 Ing patterns are known as Q, G, C, R, T, F and N banding patterns. -
; Ehrom‘ Q'Bf"‘dmg : The Q-bands are fluorescent bands on human
osome if human chromosomes are stained with quinacrine mustard
(QM), a fluorescent dye. The flurorescent bands are known as Q-bands and
the intercalary non-fluorcescent.dark bands are called R-band or reverse
bands. = » 7 +
 2.G-Banding: The G-bands appear if hurhan chromosomes are stained
with Giesma stain. With G-banding three major types of chromatin can be

recognized — euchromatin, centromeric and heterochromatin. -

3. C-Banding : If the human chromosonmies are stained with Giesma in

highly alkaline medium, the chromatids stain blue and centromeéres appear
magenta. Geisma stains the constitutive heterochromatin. hein

4. T-Banding : T-banding stains telQmeres’ 'of chrOmos’dmes.

5. R-Banding : The R-bands are reverse of the Q and G-bands. These
lie between the fluroescent Q bands. With acridine orange staining, R-bands
appear as green, brightly ﬂ_uorescent’_bands between Q or G-bands.

6. F-Banding : This technique uses the Feulgen stain, (F-bands).

- N-Banding : The N-bands are present in the satellite of chromosomes

13, 14,15, 21 and 22. This stain stains the nucleolar, region specifically.

" Clinical impeortance : In cas¢ of a large number. of chromosomal
11 pat, insertion of additional segment or

abhormalities like loss of a very sma
addition of whole chromosome can be easily recognised by banding
techniques €.g., Down’s Syndrome, Cat’s-Cry syndrome. ®

e Q.16.Write note on difference between euchromatin and
' heterochromatin. e e 8
Ans. : Difference between Euchromatin

4 - " and Heterochromatin

'Chromatin' makes up vt'hc nucleus. Itis made up of DNA pfotein; .
Chromatin has two forms.: Euchromatin and heterochromatin,

Ans.

1.
2.
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l'VCd under an gp ical microsgg
colored bands while h_eterochmmat'].’:;

When stained” and obse
euchromatins are the ngh(tj- ’
are the dark-colored bands: o i Gk
4 Darker staining indicates 'tlghtgzrDNfNAa & packaging
" Heterochromatins _thus have qghter P,’ aging than
euchromatins: . SR s, AL
S Hetefochrdnatihs are - pquaCtl){ coiléd ~ regions ‘fvh'le
euchromatifs are 100€ly coiled regions. ' A
6. ' Euchromatin contains less DNA while heterochromatin contains

W)

more DNA. » L Gk
7. Euchromatin is early replicative while heterochromatin is late
replicative. =~ S : o . P

; found in eukaryotes, cells with nuclei and

8. Euchromatin is .
“ prokaryotes, cells withott nuclel.
_ Heterochromatin is only'fou'nd, in eukaryotes. ) 7
10. The functions..of eiichromatin and heterochromatn are gene
 'expression, g'e"ﬁe"ré'p"res,‘si'on,and DNA transcription. -~ T e
& Q.17.Write short riote on cytosol. . - - KL
A SN o7 Y1, N A .
ar fluid (ICF) or cytoplasmic matrix is the
d into compartments by membranes. .
the mitochondrion into

Ans. ¢ R de -
The cytosol or intracellul
liquid found inside cells. It is separate
For example,_ the mitochondrial matrix separates .
compartments. . % ' o :
1. Anthe eukaryotic-cell, the cytosol is within the cell membrane and is part
of the cytoplasm, which also comprises the mitochondria, plastids and other -
organelles (but not their internal fluids and structures); the cell nucleus is -
separate. In prokaryotes, most of the chemical reactions of metabolism take-
- place in the cytosol, while a few take place in membranes or in the
periplasmic space. In eukaryotes, while many metabolic pathways still occur
in the cytosol, others are contained within organelles. “ ;
The cytosol-is-a complex mixture of substances dissolved in water.
Although water forms ‘the large majority of th I : d
properties within cells is n -' R S
ties within cells is not well understood. The concentrations of ions such
as sodium and potassium are different in the c ytosol than i :
fluid; these differences in ion- levels are i  renisin o the exmaceligy
osmoregulation and cell signaling. The cyto ln;p;)rtant e s
e doronoleplet 1 il o iy l)llo \:‘_) also contains large amounts.of .
macromolecular crowding. gledules behave, through

Although once thought to be a'si : ' LA
e e ; imple solut LTy

Leve{s of organization -exist in the cytosol. Thle(;: ?rt;(:{luoczegules’ m;g:gs
grqdlepts of small molecules such as calcium, large compl € cont,s:en e
that act together to ;any l()) ut metabolic pathways and protel;ne::(grsligleir::?;u‘v“ |
as proteasomes and carboxysomes that enclose ~' mp 16
cytosol. b o and ‘separate: parts o

\



