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Summary of one round of the B-oxidation pathway

Fatty acyl-CoA + FAD + NAD" + HS-CoA =

Fatty acyl-CoA (2C shorter)+FADH; + NADH +H"+acetyl-CoA
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Karyotype

The karyotype is the morphological aspect of the chromosome
complement as seen at mitotic metaphase
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Cutting
A- Blunt cutting B- Staggered cutting

i ) A

o o G T T |[A ] A
Bl € e A e A T e T e G e

B L
Cco P

v..’-{O:TAHAHT:—{THc}-:r
SR HA-{A]l[(.}-')

3G
Poirncy ')

el o L o e G el < el T b T e
2~ el T e ‘rHc:H(;:—(A]][A}—.’.'

o @ Ci}‘:,
e v e o e © HAJ((.}._,-

RETR o T W o W W T R RS




Molecular Aspects of the DNA Semi-
conservative Replication

5

Tertplate svaNE

W

plication fork

DHA polimeraze

DMA polimerase

DA liase
gt

\ Liggaing drar

_eading strand ¥y



13 41
B s P (e { 3 _yalaall
adail) cilay 3
04h adall) Eiaay o) G silall GlSal) o adaldl) ay 31 ey S
A adalil) an 3V ity g, Badae Aol L8 Uil adall (ald (jalla iy adald an ) JS

adalil) ay 3 Biad daaa Jualed 8 adaly adald a3 088 dadalll Judodi o adall) ()\<a
Geadeatl) 138 8 doiia g il 3 ) g8 (e 6 Ao Ladie adaly aa) g Lugdly G g jaal)
? AR

GTTAAC
Sealeail] 130 B Lgia 6 Aoy Ladie adaly dal g )5Sy adall) oy 53V Lady
GAATTC

JMY\‘;A@AUJALAS

s dsanil)

L4
LS (8 23 9 AV acd¥) 13gy (pac 2a) g Lo (8 dpa glaall
) 335 15k (sl garg)
Hemophilus parainfluenzae

3509 ) 58S a3 Ly, aiena o) 3 ISy e Ll by 3Y) (e iy g 530 138 g
(58 SV LS G Jsila sgb

Eschericia coli

t¥) B0 ey 30 o Apand! 1Y), 7 yatie JSdiy adall ) cilay 3V (e ing g



1- sl (3o (A oY) ARl (e ) S J ) el Ay -]
agd oy SIY) LRAIS) gAY (Sl (puia

A)al) g G anad (A 4G AalSl) cpa ALY g JgY1 b Al Aa g0 -2
sl £ o Ao
MU adal) cilag 3 (pa da) g G AS) aal gl £ ol B CAES) 131-3
Sl Lald i
JoY) Al (i £ 68 (o) WL (e Al (B a3 S 13-4
Jia AL oM (pa S
Eco R1
daalal) clay 3 (lanal adal) ad) ga Jeales €l g

GGATCC  Bacillus amyloliquefaciens H BamHI

GAATTC Escherichia coli RY13 EcoRlI

GGCC Haemophilus aegyptius Haelll

AAGCTT Haemoophilus influenza Rd  Hindlll

GTTAAC Haemophilus parainfluenzae Hpal
CCGG Haemophilus parainflue

paaall éhﬁ\



Restriction fragments
9 add Bae ) dadaly Adld U Jay i 4 Jslaa 1) adalll) g 3Y) Gilliday Ladis
oda gl CAlidy g Ba3aa dadad andd 4y 3WL As ghaila dakad JS g Jadd cyiiadad ) (gl
dadad JS (985 f g 81 9 A 9 adala JS (g ANABLal) Gua o adadll

laan el A O (rg g Aad) il e £ o5 IS A anad) (udl Lgd Baaas
OSarg.2 ad agugag Sl A aa) g Lua adall) 4 3iY) Lgadaly Badaa 3aa) g dadad agral
(il LaS Jad) e A gl (o Ul A4S ja 4,585, dadall) odgd Gl Jaladty I3 pe asll)
day

O i Aad) oda 40 daalll (1 yibal) anad) (i Al ed Gl a9 0 Gaaa 1) g
o siball e S Al SLaY) aa) A (6l O gl Qe (B gt ) B ik LAl (adldl) 13
1 ”"o‘

slale i 3 aUAl oda i jad (ALY 38 dadall) ana 8 Alldy 4, Lgd adall) Aty alh oy 3
B by @ gaiaall Badaal) adadll < gLty 43) | o)

Restriction Fragment Length Polymorphism ( RFLP)

3aaal) adadl) dday A4

Map of restriction fragments

G Cpa St Basaall adall) dday A e Ay 3 elalad) L) A8
5 S AY) bl A3 jlia Lelaa g adall) lSa ¢yt Aday A1) 038 g Al
£1 53 ALl Cila paw a9 81 pran okl 3y yha e Aday A1 ol Ciles
OIS g,aliia JSdy adall) 038 iy Al dadall) cilag JY) (e Adlide



by yddl Job Jdo cladle gl paail g dday ) 0da (pe iagl)
(M 9 il g ga g Sl Ada S ) sl Lf‘ &) g G Jashall

Allisal) cliitsl) 8 adadl) oda ) 93U ) ) gradaiion

Aijlal) 3 pualanall B Badaall adadl) Aay A apda gil) JSEI las)
b 1 1asan L gy SN U e G 918 5,48 J ok dadad () aadig
Johal) 45 glita adad diw Ade i (SLal (uad (B 1 580 adaldl) oy 500
Z AL LS clad g Jall e g ol Ao adall o2d iz g paall g
el il b 3 gl Jay el B gmiaga b LaS Lgana

LAl éhfﬂ ‘#Jgﬁ\ Jadll

Gel Electrophoresis

Gelead) A i) S B a5 9b LaS 5) L g A gadia ciliy S Ll iy oY
S s Aa jd (Gas LaS ) by Sl Lgandall drg g (JAY) (A A ol JSA)
At lil) i aie g ) paesa | S a1 68 A S 4 g (ke A8 jhay Juala Jad) (a7
éhﬁ\o.:\hegagi;L@SJAM\;M\@QJJM\MH@\@&E&HM
dadiall b Lasas Lo jial ()50 aaal) § S adall) o adE5i anall 5 pias pladlld

o3a alaaf (bl (Sa 7 oll) uila Ao 7 e Jay i pladiaily 9 B A Bal) (B Laaa W sl g
OSay (e gl) Ciliua aladiealy g s Gl (g glaad (R 9 LS pand Ban gy adadll
Al g dalall () £Y1 A puall 0ab aladin g Lgtaalia g L yuSi g adabl) 028 gucal

Lald o b pdlm Jall o A guadal) ciliy Jadl Ay ) 0Sas alY) o8 Bald) Gpuat g

pre Jia clba Jal) 7 oll il cilay B gl) g pay (81 AL g WA gy gucal g S5 gl
S 98 i B ) o)) gl g Jadl gt Ao Ul e laa B psal) adall) ) geda

o3 Ja aig adadl) ol L lalod Al g Jaal) Bala iy Ja (o B g2 gal) il i)

adall) Lgud T8 Y 1aa B s Ll Sa O cldlacdd) (5 AT Sala aladialy Alaadl)

LaS Lgadl dalad) aie ) Jadl cpa Yy caddiin Al 3aad) Balal) o34 g Lall (ha lan 3 sl
a8 (A gall Bl (e (U3 da Ui gl ) (ms



Polyacrylamide

sy i (g A ALia i 038 (g S Juadl) A8y sk rlad (AN g5 g Bgl) g 00
a3 _yusl) edall) Cuda AdSary dun pabenall Ll Guses L) rada) Ladl g 3 pall oaa Sl
LS # LT jlea 9 Uisay e a5 adalil) 038 (0 s dalina A8y 5hy Jal) 7 91 Ao Liall (e
OSad Bal) Gl g A8 Lgada (il sy (AUl g 7 ate bl (B paedid Jall 2 ol e
Gk die a3l die (g pud 23 e U (pe Aoy aladiady Alaral) 38 Ja (e slalal)
Bale) oA 33 yiall Ll (pe dlaagl) oda ddili g, alewall Sl aa iia A Guia i gaasl)
oA a3 S 7 glll e anal) g gl A oda Aad jial) 5 _psl) dadadl)

LAl Jeadiss
DNA Sepuencing

A jra (e pgiSay 138 9 o S Agbeadeail) Aus 1) A3 jra ) ¢ saling slalal) o &Y
Gsbay B g Gaal) Jard dpaaiil) A 3l (o g Gl el driuay () G gl 8 3 3al
Ol (5 9.8 Juabeail) 48 jaay 4) LaS dlae b aSaii Al ) ga¥) 48 e M) diguan o
13a ddpli g (8 § 8 Cilaglra ory 38038 5 LgALAIS) Gaw Al clipally 450 e (S
Al G S juaidy g ol

Axkad oY (5 553l Juadeall 48 jral lisesbea) (IR sl A 9 Lgeil sl Bale ) uiay
s AV 5 Apay 3V A8y hally e A9V LA (e

Nlaaia) JSYI A Capal o oY) ARy k) caks G 5 dilesl) 43, hally
rday 1Y) 4By bl

Enzymatic method

i Ay Ly iyl 034 e 3ty



Sanger procedure

08 Jeadeail) G i Liay) g LaS Ay plal) 038 (el 53 5 ot el 8, 3 ) A
Gk

Dideoxy sequeincing

i (e e gubatd) & Ul day i 0 o gagda o A8y phal) 038 38 T 9 S g1 (g2
e gana 35 g aday A glS g oS 1) (53 (8 A 9IS gad oS gaal) AL | (S gaal) (pa

OSAN Apaladd) ) ABla (e 4B Aalil) B (S 5 am0)

kw‘éihsy:\swéjwj\ﬂ\ﬁh&amm\w\&A;Jg
Al g pup

(OH)

R ddadil) o

Loy i ¢y 981 o) ) Aty 13SA 9 Lgaly (620 £ g Sl Cpe Aald) Adail) B Jasi i A

O g g ) Jad AalAliin (pa BLYL jaie,d alB Alh LAl e Jagha
(OH) to (H)

A5 518 g (i€ 933 (g2 (2 B (3 )k o0

ddNTPs instead of dNTPs

6953 138 9 g A B pa day ydll s sk o8 Gl g 05 618 gl (S 533 (00 S

alaal) G dalg g o e JS sl A (eS g lial) byl 5 il )

Ao i)

o iy LAY 1aga AR R o) ) ghail) el

r A JSA e iy o) o)) gl gy sl -]



sl (e pdad 6l of g dde ) il -

Specific primer

Ad) 4

Lo puaing (A8 kg (Gualila) i ra g Adud 31 jal) ) O g ally (ualily o gt
Al o lacad) Lgale S) Ay 5l O 9 AR bl gl ) Al o -
(dGTP,dATP .dCTP,and dTTP)

il gl an 3 il

DNA Polymerase

3. @) ana) o 318 gl aS 933 (s 21) (23 9 £ 98 Ay gl JS ) il -
Ol Sa el Tay 9 Sl diany G e, 25 530S gad oS 933 (14 AaS dra i)
OB A5 518 gl oaS g0 g ATBLG) ie g, Ay g5l (alaal) s 3d ()9 S S
Lla) die 5 Al day pd adl A Joli diaay o, dadil) oda o i iy Jay il
P s @l g Adan) paaiod 1388 g Jo LAl i gy A 1S gd S g2 (g2
IR gl JS (B gl Agliia g A8 guuia pdad Al

LS UL L) & 598 st e pald JBa Al dag ) S (e dgas a2
a5 abany JBa S () ghaY) A gliial) g A4 guuial) adadl) = oll) ok o 4edi0 a5 e g
.adadll

Aol gy 23-3

Autoradiography

s

.MASJLAA\:\SQ Qg.m\ggsi O éﬁ‘:\ﬁ:g)u:\u"-\g

Al e ddd o jala 0S4, Ao A Jiad (oS98 ot Bs) A 1A 4

b il g adph B 1) AIS gl S gaaaal) £ g8 g i e gl O



S gaall) asiicd el Al ddlas Jagud! 9 98 £ od il O ) 35 AN

Ban g Gob o8 g o Andl L) S Y 7ol Gl et ) 9 ) (S ] JEy S
Glayill e&a'a.nj BLESAI

photomultiplier

dldany g lgaaky g Ll & LIS gd oS g (o) £ 68 daay ) gaasl) poiiny
3ol AN (& dadial) 3) gall AR5 ¥, () $WL 5 s 998 aen IS GSLaY Ll Lay
diudna Balay Lgde (aalatiy o A ssIly 431Y)

Fluorescent

AY e dilida 0ol A€ gl S g3 53 JS (168 O o sl o pa
L dalg saa A adalll asan el o Say iy g (Asaal) Balad) e o)) ol Aag i 61
Eigan L daq) sall g (3Bl & 3L ASE Uadll B 15 gunasl) Slga ) 1B
:\JEAQASJZ&M\ J\Mgiﬁ Jant A3%ac JSJ:\-\ASS)@A‘ Caal® 281 g sdadl
et g 95l Juaddil) 0o (Lu A 9% 99) Jalsl) (alslly (¢ pdisd) 2 gliad) £ g piia
()AJ,?\SS@J}JS\ Jededil) e aiLl) cﬂﬂé,\uﬁ\gdb.d‘i\@dﬁ}d\ Ll
el 48 pal g s Jand) g pal) ciliilsl)



] il

el plad

gl o) g plad

B et g




Hpa | = GTTAAC
Eco RI = GAATTC
Mechanism of cutting depends on
certain sequence for each enzyme
as above

Nomenclature
Hpa 1 = Hemophilus
parainfluenzae
Eco R1 = Escherichia coli
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Vectors
45y ARl e (o1 g JELLY
Vector

£1o3 dlia o) LaS Ly Sl A B3 ga ga s 95il) Gaand) (pa adad gl il g b iRl @ A
B WY Ao lia 40 3l ga Baladl B 2 g Aalall g Aal) ¢l i) L8 Lgaia & s lia
Aordall 830 52 54 3 ga (e Ariiaa JuaY)

sda L)

Plasmid

AU AL 6 99l (anal) (b piuadaldd (o 5 e ga g CDBUN gl (ke A
(il guu ga 9 S (A 352 gall (5 958 paeal) Ay o Jray

L) e JA dih o g giaY ity piuall (gl dgand A g

o dald L A 8 Ba g ga (5 958) paaal) (e dakid Ce B Le e Pl g
Escherichia coli ( E. coli) and yeast
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O (8 LSl 5 5 _yaadd) LAy LSl aodatioad Cifna P dlia of LaS 4018 3 52 g gal)
e ) elligh gt (g g5l) (aal) £ o8 s (A8 i PN (e (e 5 23 55 200
Lgiad e B e e £ il Uia g LY e £ gian JAT £ 535 Lall (e £ shuaall
6.5 8 S £ 530 Ui La Cp (o) (Ao (g st (a Lga ) LaS sl Lga g piaall



Cro LS dUa daa P e 33 ga gal) (AN S Bas g ) ABLSYL g clisa Bas e
adalll g i) fad Alas A plalall Bada (A 9 e DL Ao 0988 28 Al clial)
Oalaia¥lS 4 gaal) Cilabidaal) BlS ald G e Pl (A0 23 59 28 iad | 4545530)
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(b B iiiall cilea g ) G Lyl aliny g (2 3al) A8 jmal ;9 gil) adalll g clisal) e

G191 ¥ g g b Cnal g A A g e NS Cuni€) LSl il Bl kS Jual)
Ll sial g plalall asan ¢ 5 JAT i Analad) LYY (<1 g AliiSY) 138 o Luadld

t e B el B gadi Al Cilase Pl £ 63

YIP, yeast integrating plasmid = selectable marker + cloning sites

YRP,...... replicating ........... = YIP+ ARS origin of replication
YEP,....... expression ........... = YIP + 2 micron of origin
replication

YCP, yeast centromere plasmid = YRP + centromere sepuence

o g A1 LY

Viral vectors

G dadd (o B Jle A g gl A8 5 pmal) Ay Sl il g ) & £ 0 g O
Jaaa gy ey Lo gl £) o) jgdil Crag (Aig g iRy SUaka L)

Lambda phage

2 2925 g A

E. coli
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Cosmids

ABM panad LAl (pa dadad) ¢ 52 Cnags 08 B ke
Cohesive sequence
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Cos-sequence

I 8LS 40 (Aa JE i 39 2 B as aad g (e
(40kb)

Sl 1 (2 gm 505 S (oamsall (o gl ALY g
PAC ( P1-derived Artificial Chromosome )
1 il gl (e 3 ke

P1 bacteriophage
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Artificial chromosomes
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YAC ( Yeast Artificial Chromosomes)
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2 Telomeres and centromere
Al 35S sa

Autonomous replicating

L) Lady

BAC
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E. coli fertility plasmid- factor
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- Chromosomal evolution in higher plants G Ledyard Stebbins
Prof of genetics California, Davis

-Chromosome techniques: Theory and practice Arun Kumar prof.
and head department of botany and center of advanced

Studies in chromosome research , University of Calcuta and
Archanta Sharma Prof. of genetics department of botany and center
of advanced studies in chromosome research University of Calcuta

-Genetic engineering and biotechnology Prof. V.L. Chopra
Biotechnology center , Indian and Dr. Anwar Nasim Department of
biology sciences Ottawa Canda

-Cytogenetic: the chromosome in division. Inheritance and evolution
Carl P. Sawnson Univ. of Massachusetts and T. Merz Medical
college of Virginia and William j. Young Univ. of Vermout



