
>tV| 
kkVFA \uD luEm

	 :  TNPSC Group I >

VD		 :  sB_ \uD >Va_OD

z]	 : \B_ \uD \A VlB_

VA\

>tV|  BV >kVBD z1 x>_W \uD x>[\ 

>V VVo VE ]^, o] VzA^, \V] > 

sV>V^^ \uD \[VzA^ gBk V >suz >BVVzD 

\Vk, \Vsz c>s|D kl_ kkVFA \uD luE mBV_ 

\[V^ ks_ >BV|^m. D\[V zAV VA\ 

kkVFA \uD luE mB V>m  >s|m.

>  >MV _m >MBV V > luE \B\V D\[ 

V zA > klKD \] |kV, \ gD F]kV, 

su FD xBuElV ~||>_ Vm. *V_ ]B VA\ 

][  > mkVzD  >s|m. m xuKD 

V >z >BV FD \Vkz kw|D t_V 

kBVzD.

       
          gB, 

                  kkVFA \uD luE m
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\B_ \uD \A VlB_

\[o[ gF 

VDBD uB sB_ 

VDBD [m >x >xBV WD  A^ m>_ gzD.

\Bo[ >>  V[ \[_ (G.J. Mendel)
A 1822 VVkVEBV  F[[V  EEoB[ V\D 

DB VB[ DVEB]_ gEB 

A[ D ]_ gVFE (1856  1865) 9 g|^

A>D  >Vk_  cVzD gF (Experiments on plants 
hybridization)
D kD (Pisum Sativum)  V B gVFEV B[|]V.

>uV VD : 

BuBV >[ \> D

t zB kVV^

B_ \>  Fkm m

>V k|] BB k^

>V >V[ B k A^ (34 A^)

34 A_ 7 A_ gF ]V.

A {Bm |Bm

l[ cBD  z

\ \sD VD >|OM

Ml[ kkD cBm Bm

Ml[ WD  \^

s>l[ kkD c Bm

s> c WD VD_ A k^

s>  WD \^ 

















1.

2.

3.

4.

5.

6.
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F1 x>VD >x : 

uV >Vkz^ Bu xl_ B_ \>  Fm >[ 
JD >V[D F, F1 x>VD >x |D.

F2 VD >x : 

F1 >Vkz^ >[\>  Fk>V_ >[ JD >V[D F, F2  
VD >x |D.

gVFE x^ 

 A A              A>Vu s>D                              3 : 1

                                              V s>D                                     1 : 2 : 1

                                              V> A s>D                    1 : 1

 A A                 A>Vu s>D                               9 : 3 : 3 : 1

                                               V> A s>D                   1 : 1 : 1 : 1

 A A A>Vu s>D 

180 .*. cBD  45 .*. cBD z

                                  B_ \> 

                                                        F1 >]  _VD   {z 

                                                          T  \m  |z t

                                  >[ \> 

                                                          F1 + F1
            F2       1064

                      787 F        277 F z

                                        3             :           1

\[o[ x D JD sBk A[ (Punnet)
m VzD D (Chequered square)  |D.

\[o[ s]^ 

{z A s] ( A A gF)

>Mm >_ s] (Vt|[ #B >[\ s])

V[ mz>_ s] (m A A gF)









1.

2.

3.
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\[_ |A cD B F>k^ (1900)

Vm    NRV 

\M      V_ V[

g]BV  kV[ \V

>[ JD \B_  >MkV uV^m.

\B_ 1900_ k>m. tD B 

21D uV|  [ uV| |[m.

Vu^ :

[^                         V^    ||mk

V                   A>VuD   [ kV|

V                   VD    ||mD [[ A 

__^                   [ k A>Vu> ||mD   
             V^ (T, t)

_V\VA            [ \V A>Vu^ 

V\V              uV V^  >[\ Vm. (TT, tt)

V        uV V^ k >[\ Vm (T, t)

{z A                  F1 _ k|D A

|z A               F1 _ \ A

A cl                   #B A uV B [ JD k>   
              >VkD

\Vz[  (Emasculation)         \> >V^ k zD x

u A   (Back Cross)  - F1  >]B >D  uV[ A Fkm

V> A  (Test Cross)  - F1  >]B |z uV[ A Fkm.

\Vu _s                V_ >[\zD VDB]uzD >V_  
W FB A

 \A VlB_ 

cll[ zV\VVt[ .[.s_ A]>V \B_ >[\ >V, 
z>V \VuD Fk>VzD.

>V_ cll[ A \_ \Vu> >Vus BKD.















1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
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\A VlBo[ [\^ 

M[ \A \uD B_V| m V^>_.

] s_ [o[ ckVD, [V[, \M> kE V\V[, 
V__ kVF, zDA VF V[kuuz ]V >|E cu] F>_.

skVlz B[|D kl_ W  VBVsuz \Vu  W 
W> F>_.

kB V]^ () [ V WRB

> V]  J ]VV B_| .[. kz z z]l_ 
k B[|m.

.[. o V] () J  : .[.s[ k m 
k>uz B[|m.

cl >Va_ OsBo[ B[^

VVB >VauV

V]^ >BV>_ (clB_ s ^)

cl ]A V^ cu]

\ tD (E tD) >BV>_

kt[^

>|E^ cu]

VF|^ |>_

\VVzV_ ]A V^ cu] (_ ]A V^) k AuVF 
]A \m

cl >koB_ (Bio Informatics)

cl  >koB_, cl >k_V WR tD, [ k^ \uD V> 
kB\A gBku[ > > (Data Basic) cVD, WkD 
c>m. >[ B[V|^ [ E, VF >_, \>VD, l x[uD, 
cl k]lB_ W^ gB. cl >koB_ > gF F>_ VD 
\uD A> JV t[b >> >BV>_ V[ku 
F[m.

cl >koB_ kV (History)

\o[ V]uz [ >V[B \B_ >mk^ (V^^) JD _k 
A>Vu A[ kVD, cl[ cl \b VlB_ 
cl >Va_OsB_[ V\V [ uD, ku[ VV[ 
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\sD klD, ku[ A>[  kB\D 
B k^m.  MD \uD A]>V >Vus \[V^ 
>Vz]D \u sk B c>[. > > sB_ 
(field) >D cl >koB_ |D.

cl >koBo[ VD  (Scope)

 _ cllom  _ cl^ k ku[ VD^ \uD A> 
kV t[b > A> ckVVD.

cl J[ \A \uD B_V km[ ku[ 
x\V \A m V^ BKD.

cllB_, cl k]lB_ \uD cl BuB_ > gFk>uV > 
A^lB_ \uD M x [ sBV cl >koB_ 
sz[m.

clB_ >^ |D WR tD (DNA / RNA) \uD A> k[ 
\A, B_V|^, >Vs^ \uD [  B_^ 
gBku gF Fm, t>uV B_x kzm^m.

cl >koBo[ M x^, VD \uD A> Wl_ \|\_V\_ x 
cl sKD, _m  w_ \ \sKD F] m 
gF FD.

cl >koB_ >^ JD VD[ l_ B_V clB_ 
s m V^VD. \KD z [[ B_V 
m V^D c>D. >[ JD VB BD A]B k \m 
>VusD ka zD.

AMINO ACID’S GRADE SYMBOL FOR PROTEIENS AND NUCLEOTIDES

T -  ]BV[ Z -  zV\/zVt[ \VaBA W>D 

 C   Ei[ D  V

 G   E[  H   N[

  K   E[  N   [

  R  V[ S   [

  T  ]BV[  Z   zV\/zVt[ \VaBA W>D 

X -  >Vkm  _Bu k

1.

2.

3.

4.

5.
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zVM[ k^

BuBVm, #m.

Vo : zVM (]BVD) xl_ ckV D\ g|z.

zVM xl_ gzzB ckVBk (1996) V nBV[ s_x

D_ kA :

J_ kA x, B[V| cBBo[ T mBVzD. J_o[  
xB A^.

m  EBV> _ z\D 

k  z B_][ cBk

J_o[ k^:

s[ J_k

x]> _m c_ J _^

s[ J _k:

gFk]_ cKz kB Bu xl_  ckV| |D _, 
s[ J_k gzD.

x]> c_ J _^ :

\M>[ \uD cBW sz[ >VF  yoB], A ], >], 
>zw_, DA \uD  ]_ V|D kV| BV> _
^.

c_ J_ |D D:

KDA \, _, Mz]kD, >VAuV >D

Obl ][ B[V|:

>|E^

cl ]A V^^

kt[ B12

V]^

cl c (Bio - Sencors)
cl c [m V] ]A V^, V\V[, WR tD \uD 
cl[ _^ JD V> c[  sBVzD

m clB_ # t[ #V \Vum.
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cl cl[ B[^ :

> zV k VD.

V>_ V\V ckV co[ >[\B VD.

z \V> VVD

cs[ \D, k, BD V[ku sVD.

clEA^  (Bio -Chips)
clB_ V ckV B[VD. VmVAm, \mkml_ 
B[VD.

\b \mkD

\A kaBVkV \uD  VF zV|V AuVF \uD F 
VFz V\V  A]B [ Azm>_ _m  FD x 
JD z|>VD.

\b \mk][ k^

1.  cu_ \b \mkD :

zV| c^k[ x [ >Vz]BD \VuD xBVzD. m |> 
>xz >|k]_.

2.  _ \b \mkD :

uV[ D _m sm _^ \Vu]V_ FB|km. m |>  
>xz >|m.

] kVD
cloning vehicle

{DAl
Host cells

VBV  Vt Vt
Ti  Vt

~.Vo
E_
V \
VV\ sEB

 \B_ VF^

1.  c_ _ zV|                  {z >[\

[[ VBV               Huntington Chorea 

  zV|        Cat Cry Syndrome 

V V_                      Brachy dactly

















1.

2.

3.
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2.   _ zV|  |z >[\

_MD        Albinism

VtBV     Galactoseamia

_ VBV      Phenylketonuria

3.  X - Linked  |z >[\

\VoBV                Haemophilia   

m\ VF        Christimas Disease

Wz|     Color blindness

4.  Y - Linked  |z >[\

 VE    Hypertrichosis

5.   XY - Linked  |z >[\

x Wz|    Total color blindness

\B_ VF^ (Genetic Diseases) :
] kV^ V (Sickle cell anaemia) : ] kV^ V [D \A z 
>VzA VF,  c_ zV\VVt[ [ ] \Vu skV_ >V[[m. 
>[ |z __ Hb2 gzD. > [ V\V^ (> x) Wl_ 
(Hb 2 Hb2)  B_u \V zVV \VzV[ S-n cu] F[m. 
B_V \VzV[  HbA [w|D (Hb A HbA). ] kV^ V 
Vl V BV> __^ Vk^ (Hb S HbS)  clV_
o >E> V VFz|k. > VBV^ >B >sVKD, 
ED, \_ \uD J gB cA^ z>k>VVKD  |k. 
A^ z^ > V[ [ JD >[.

] kV^  HbA HbS [ \VuBV V Wl_ k^ 
VFV  >VzkV cl[ kVk.

>VtBV (Thalasemia) :
zw>z | BV> V\V |z [[ B_ 
kV_ k > Eb E> V >V[[m. mk >VtBV 
gzD. | k^ Vl_ V|D. kBVk, >VtBV \ \
uD >VtBV \ gzD. t|\BV VBVkm >VtBV \ gzD. 

1.

2.

3.

1.

2.

3.

1.

1.
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gV_ >VtB  \ |\Bu>V >|[m. >uV   
> V\V Wl_ V zw>^ >[ |\ kzD > 
\BD \Vu __ V zw>^ |\Bu kzD c|k. 
|\BV >VtBV VFV \mk  zV () kV|V 1. 
KDA \ Bo_ zV|  2.  kA >  >E>  3. \_ 
\uD __ TD gBk >V[D. >VtBVkV_ V] zw>^ \V 
] kB]_  |D.

V\VzVAoMtBV (Agammaglobulinemia) :
V\VzVAoMtBV [  |z [ Vl_ VF ]A A>\V 
V\VzVAoM[ cu] V\_ V[. VF Vk^ ] 
s_ VF ]A][ z[D, V\V _^ xuKD _V\KD, 
B_u WbD \uD ku_ B_AzD zkV oDV 
_D V|k. VF ]A A>\V g[V^ cu] _V>>V_  
VBV^ k^ \uD VB[  zV \VAA_ ku[ 
>Vz>Kz c|k. VF DVKD EkD V|D.

_MD (Albinism) :
VF \VM[ (D A Wt) kE> \Vu VVV_ >V[D 
VDB VBVzD. >V_, x \uD  gBku_ \VM[ [ V|>_ 
VFV AVzD.

_MD  Aw kE> \Vu VBVzD. ] \Vu\> |z W 
[^ \VM[ kE> \Vu Ws_ z V^D E V] cu] 
FBV\_ Vk> VF >V[ VD gzD.

DA Wt, \VM[ xuKD _V> Vm, VF V \M>[ 
k]|[V[. VF \M>_ 1 : 5000 _m 1 : 25000 [ s>]_ 
Wk>V s|^m. _M]_ c_ xk]K\V _MD, 
bA sV gzV _MD _m >V_ \uD xV]Au z] 
k _MD  |D. >Vo_ c^ \V __ DOPA (3, 4 
- Dihydroxy Phenylalanine) D V^ \VMV \Vk>V_ WD >V[D. D\
Vu]uz VE D [D V\Vm.

[ VBV (Huntington’s Chorea) :
m \M>_ c_ zV\VVt[  {z MV_ >Vus|D. 
clV_o VBVzD. VF 35 x>_ 40 kBmBk]_ >V[m.













12

sB_ \uD >Va_OD

VF \B DA \> kz skV >B Fk>V_, c_ 
\uD JB_ >Vm BV as [m. [ 
VF \M>M_ x>[ x>o_ B x\BV |z [ \A VBVzD. 
>uV V]Au [ V[Vkm zV\VVt_ \m^m. VFV 
> AV A]\ a, JV, BD, k_ m V[ 
c gB \VZ]lV V]A^ >V[>_, VF z|> BV> 
VBVzD.

|\ | VF ]A z E[VD (SCID) / (Severe Combined Immunodeficiency 
Syndrome) : 
m zw> V]zD B \Aka VBVzD.

VBV_ V] zw>_, xuK\V VF ]A ] _V\_ 
VzD. >uz k[ >]_ c^ _V k^BbD a> V 
\VzD. SCID  |D VF "" zt Ek['' E[VD D w|D.

KDA \ cA \VuD FBVs_ zw> VB\V  |D.

XX, XY   zV\VVD zV| VF^

VF[ B^ zV\VVD[ 


zX|

1.  [ E[VD

    (Down Syndrome)

21km c_ zV\VVt_ 
[ ]zD

21 A + 1 (47 zV\V 
VD)  A gVVt m 
VzD u|D.

2.   E[VD 

     (Turner Syndrome)

V_ zV\VVt_  
zV\VVD zD. (45 
zV\VVD) 22 V c_ 
zV\VVD +XY

22A + Xo (45 zV\VVD) 
m z \|D 
u|D

3.  [ _ 
E[VD

V_ zV\VVt_  
zV\VVD ]zD. 
(47 zV\VVD) 22 V 
c_ zV\VVD +XXY

22A + XXY (47 zV\V 
VD) m gz \|D 
u|D.

4.  k E[VD 

      (Edwards Syndrome)

18km c_ zV\VVt_ 
u\B zV\VVD 
]zD

18A + 1 (47 zV\VVD) 
A = gVVt m 
VzD u|D.
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5.  zt Ek[ 
E[VD

 (Blue baby syndrome)

20km c_ zV\VVt_ 
[ ]zD

20A + 1 (47 zV\VVD) m 
VzD u|D.

\M> \b ]D (Human Genome Project - HGP) 
k> \M> \b ]D 1990 gD g| >Vm. > \VD ]D 
W 13 g|^ |m Vm.

[B >] k k|> cl[ \bs s \M> \b 
]D 25 \z B>VzD.

x>[ x>o_ W FB xmKDA \b, \M> \bkVzD. \M> \b 
>Vw 3 x  109 V  V|^>V |m.

\M> \b ]D k\V km kD clBo[ A]B mBV cl  
>koBK[ B >VABm gzD.

\M> \b ]][ xB z^ 

\M> .[.s_ c^ m \bD (>Vw 30,000) >_.

\M> .[.k ckVB J[ _oB[ k] V [ kB 
y\VM>_.

> >k_ >>_ t>_.

> gF Fk>uV s \D|m>_.

>VAB >Va_O >VauV^ V[  mz \Vu>_

> ]]_ D D, D \uD J V| (ELSI) >s>_.

\M> \b ]][ bzx^

\M> \b ] kax^ | xB bzx c^^m.

 bzx g.[.. kV  k|D m \bD > 
zm. (ETSs - kV| k x]^) \uV bzx \uV^ 
kBVD (Annotation) gzD.

z zX|^ cB \D zX|^ u k V x>VzA 
\bzD kBV]uz |m V^|m.

k|mk>uV  _o_ c^ m .[.D >||, 
EB ^ m|V \Vu|m. \KD, k EA kVF> ] 
(Vectors) B[|] >z> s>VD_ VD FB|m.
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> VD .[.. m| \B F[. m kBV 
Ws >Vz[m.

VBV \uD ~ m| \B F[. m kBV 
Ws >Vz[m.

VBV \uD ~ gB |D VmkV B[|>|D s>VD^ 
gzD. > ]^ BAC (Bacterial Artificial Chromosomes - VB Bu 
zV\VVD^) \uD YAC (Yeast Artificial Chromosoems -  ~ Bu 
zV\VVD^) |[.

> m|^ >VMB .[. k|] ( VV_ 
ckVm) B[|] k|>|m. > k^ [, EA 
kVF> M W_ B[|] [[ *m [\> E z][ 
l_ ||m.

> kBVD kV zV\VVtKD xBV \uV^|m. 
kB VWRB (Restriction endonuclease) V]BV_ BVD 
V z]^ \uD \VV|^ (OmV^) |D. 
|>|m V|D E .[. k B[|] \bs[ \B \uD 
\A k^ ckV|m.

*]^ M (Super Computers) B[|], EmV kBVD 
(Shotgun sequencing) [ xl[ JD \V >|D k|mkm 
*]B xBVzD.

m VDB kBV xz ]V B[|>|D xBVzD.

\M> \b ]][ EB_A^

\M> \b 3 _oB[ WRBV| V J V> V]KD, 
\bs[ 5% \|\ A>> zX| FBB .[. kV_ 
g|^m.

\b VBV 3000 V J V|^m. tB \M> \b, 
V[  (Dystrophin)  2.4 t_oB[ V J V|^m.

\bs[ 50% , LINE \uD ALU k^ V[ \VD om 
|m.

\b^ 24 zV\VVD_ s^m. 19km zV\VVD ] \b 
s V|^m. 13 \uD Y zV\VVD gBk t z> \b 
s V|^.

\M> zV\VVD \_ \b^ _k >[\B V|[.
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\b >Vz]l_ 3500040000  \b^ >VKD, zB 99.9 
WRBV| V J^ m \xD  \V]BV c^.

| \b_ 50 sVuzD \u  \b[ ^ 
>Bs_.

2 sVuzD zkV \b^ \|\ A> zX| F[.

]D  ]D V|D k^ \M> \bs_ tB z]B 
ckVzm. > k^ BV zX| B__ u]_. 
gV_, zV\VVt[ \A, B_ \uD V\> y\VMm. (\B 
_k >[\)

1km zV\VVD 2968 \b V|^m. >V_ Y zV\VVD 
231  \b V|^m.

\M>M_ _k u V J .[.^ VB 1.4 t_oB[ 
 sBV^ m^. (SNPs - Single Nucleotide Polymorphisms 
- u WRBV| _Kk\A VF[ >VAB kV 
zV\VVD  |>_ \uD \M> kVu >D c>s 
Am.

B[V|^ 

\M> zV\VVD k\VD k[ .[.k gF Fk>uzD \uD 
\B VV k>uV kVFD m.

m VF k>uzD, zw>B uV^ ]t|kV 
\B gVB kwzk>uzD >sBV c^m. > kBV >k_, 
Am\BV \b EV kVFA ckVzm.

\KD \M> cl u Am V^k>uzD, \M>[ _V>  cl 
u m V^k>uzD y zA kwzm.

.[. k^ >B Bu ][ u m V^D ku 
c_D, skVBD, gu_ cu] \uD uw_ y V[ku_ c^ 
kV_ y>uzD B[|>|m.

.[..  E_ >Va_OD (DNA finger printing technique)
.[..  E_ >Va_OD x>o_ 1985 gD g|   (Alec 
Jeflreys)  [kV_ ckVm.

kV D  \V]BV k]B \AB .[.. k u^.
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gV_ .[.. kl_ c^ A, T, C \uD G [ zX| V V _ 
t_oB[ V kV|^ c^.

m DtB >M>[\B >Vusm.

g>V_ \V> B^ >s VD kVkD \uktm \B_ 
Z]BV k|VD.  \M>M[ .[. D k[ D >MmkD 
cBk.

1.5 t_oB[  \b V 23  zV\VVD^ \M>M_ 
c^.

\b^ .[.[ z]^ [m [z B c\BVzD.

gV_ kuB WRBV| kl_ kV| V|^m.

.[.[ m z]D A>V zX Fk]_

E .[.. z]^ |mD B_ V|^.

\uk  k^ ( z]^ - Introns) \uD E \>V .[. 
k^ gzD. .[.  Eo_, zB \>V WRBV| k^ 
 V> >MmkD VkBVzD.

> WRBV| k^ ( z]^ - Introns) \uD E \>V 
.[. k^ gzD. .[.  Eo_, zB \>V WRBV| 
k^  V> >MmkD VkBVzD.

> WRBV| k^ ""\V   \ >V^''  (VNTR variable number 
tandem repeats) [ w|[.

VmkV | [ VNTR ^ \V| V|[.

k \B zV[V (Genetic markers)  B[|[.

.[.. k[ z E z]lK^ \>VE .[.._ (Repetitive 
DNA) V|D kV| >_ DNA  E_ |D.

M_, > kl_ .[.s[ E z]^ *|D *|D x 
>V[^.

] k| \B so[ Vm >Vus|D k c 
 V|, \V> \b .[.om \>V .[.^ 
>||m.

\V> .[.^ B c>D, \uk EB c>D >Vus[.

EB c> >VuszD .[.^ mV^ (Satellite)  .[.^ 
|[.
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.[.s_ V|D V ^ (A : T  _m G:C.tz]) D \uD *|D  
V|D z[ l_ mV^ .[.^  kV 
k|>|^.

k O mV^ .[. \uD EB mV^ .[. \uD .

> k^ > A>]uzD zX| Fk]_. gV_ m \M> \bs[ 
D z]B V|^m. ] _Kk\  V|D > k^ 
.[.  EKz BV \m.

zuD W> ]om |D >BV >D, V\D \uD 
>V_ _^ _m \u \B >Bom VNTR x JD .[.k 
>|m zuD \>k[ .[.kV| |, k zukVBV _m 
WV]BV [ B B[|m.

V_ [ .[.k g>V\V V|, > [ BV 
 VNTR x B[|m. 

.[..  Eo[ B[V|^

1. >B gF

zu k V  BD >VF _m >>B y\VMzD 
z y VD, zBu >kV c y\VMD 
B[|m.

2. \A V_ ka >V gF

>x[ kaBV \b^ >|k>D \uD VDB VF 
BD B[|m.

3. k cl VmVA

kD  VmV>_, kD cl[ > ] 
BVD k>uV .[.. ] V\>_.

4. \VsB_ gF^

m \M> ][ >VuD, BE \uD \B _k >[\l 
y\VM B[|m.

\b VlBKV s^ 

> >Va_O]_ E  s^ \ DNA Ju 
cu] Fk>uz >k|m.
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 sVk V]^, >V ]^ \uD {DAl^.

\b VlBo_ >k|D t xB V]^ >| V]^ (Restriction 
enzymes), DNA  \uD g_[ V gzD.

>| V]^ (Restriction enzymes)
1963 gD g| VBVV[ kEB ||> V\V | 
V]^ vEBV Vl_ m >M\|>.

 V] DNA c[ \>_ >Vz]B m. \uV V] DNA B 
mm.

DNA n mzD V] [ V WB gzD.

k DNA Jz^ z BVD VB z]z _ _m 
]_ DNA n m[. >uz >| D (Restriction sites)  |D.

k B_|D s>][ l_ >| V]^ VWB  \uD 
VWB (Endonuclease)   k|>|[.

VWB V]   DNA J[  xl_ m WBV| 
zm. .V. : Bal 31, V WB III
VWB V] DNA J[ cAD c^ VV   
 zm. (.V)  : Hind II, EcoRI, Pvul, Bam H I, Taq I

DNA 

DNA   V]  w DNA(dsDNA)  s[  \uD V 
J 5' PO4 \uD  3' - OH c[,  V[  V (ATP) 
V> sl_ [m. m T4  Vlom >||m.

g_[ V

g_[ V [m DNA k \Vu \zD  V]BVzD.

m  w DNA s[ (dsDNA) 5' x z]l_ _m u w DNA 
s_ (ss DNA)  _m RNA s_ z V >Vz]B m _m 
zm.

>V_ m B|>> (Self Ligation) >|m. m VBomD 
[z Ez_ z]lomD >||m.

>V] (Vectors)
\b V V>l[ \uV xB  Vt V[  
>V]BVzD.
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 >V] [m B B B  EB DNA JVzD.

m  ]BV B_|m \uD V V>V >^  
 DNA m[ ]BV B[|>|m.

>V ] V ] (cloning vehicle) _m V DNA  (cloning DNA) 
[D w|m.

>V]_  k^ c^.

V >V ] (Cloning vector): V >V ] V>\V 
{DAl _Kz^ V DNA  (DNA - Inert)  VD FB 
B[|>|m.

k|mD >V]  : k|mD >V] {DAl^ A>> 
cVzk>uV DNA  B kBV B[|mm.

\b \Vu x^ :

\ DNA  J ckVB [ |> W ku 
V>\V {DAll[ _o_ Ow>VzD.

\ >V] Ow>uz  B_x^ c^.

k >V] k \uD {DAl _ V[ V V>m.

>Vk_ \b \Vu> k>uz  x[ >kBV >V]B 
\A FB k|D.

> >V] \bk >V _m.

> \b  >[ | xD >kBV |V| >V kV_ 
w|^m.

>Vkm  x[MB (Promotor) \uD  x] (Terminator) gBkuV_ 
w|^m.

[A > \b^ {DAl >Vk]_ k|m.

>Vk_ | kBV \b \Vu x^ c^. k:

 () >V] u \b \Vu xl_ sD>z> B_ \bk 
>V] c>s _V\_ {DAl >Vk]uz^>V K>|m.

[kk >Vk_  \b \Vu]uz E VmkV xVzD :

k]lB_ ka \b \VuD : Vo ][ V_ \uD V[ 
_ V[ E k] V^ >Vk_ AVVVz^ 
DNA k |m V^ #|[.
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O cKm>_ (Microinjection) : >Vk _ \b \VuD FB 
DNA k BV  t OB xB V E _m O 
 B[|] cs^ cK>|m. AVVV^ 
 ] >Vl[ \_ (OV V >[ \_ k V) 
 xD FB|[. _m c Wl_ V_ WW] 
k|m.

t[mBV xl_ \b \VuD (Electroporation methods of gene transfer)  :  
AVVV^ _^ _m ]z cB t[> s 
V||m. m V\V s_ >uVo m cVzm. > 
m^ JD B_ DNA c^||m.

oVVD ka \b \Vu x : Bu VV o oVVD^ 
[ O^ \b \Vu]_ B[ c^kBV c^. \b _m 
DNA oVVtom >Vk _[ Oz \Vu|[m. m 
Vu  c w DNAsV_ Ozt z^ >V _|m. > 
>Va_Ox \Vm, M_ oVVD Ow 
DNA k Ozt K^ t pH,  AVB V] gBkuV_ u|D 
E>som  VmVm. \b \Vu][ skV oVVD \uD 
Vu ztal[ VVV m. > B_x oV[ 
[ B.

BVo x : OB > _m [ (1-3 µm) m^V_  
FB B_ DNA  z ] _m _[ *m m^ mVB (\b 
mV (gene gun) /  O >_ mV  (micro projectile gun) /  kA mV 
(shot gun)) B[|] ] s[ K>|m. [A >V _^ 
_m ]^ > FB ]_ k|[. >[ JD \b 
\Vu\> _om >Vk *kVD FB xD.

\x _m >V] ka \b \VuD

 Vt >V] c>sBV| u|>|D \b \VuD \x _m 
>V] ka \b \VuD |m.

>Vk \b \Vu]uz B[|>|D _k >V]_ xB\V 
B[|>|km VVBD tEB[L[ Ti Vt gzD.

> VBD Ti Vt (wB cVzD)  w|D VtD 
B \Vu  DNA s[  (T-DNA - m  DNA)  z]BD V|^m.

k >Vu>Kz^VzD _[ >Vk \b >VB]uz \Vu| >Vk 
wB (\z w  Crown gall)  cVz[.
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> VB]uz >B Vt[ T-DNA z]B >Vk \b 
>VB]uz^ K>B B_V ][ c^>V_, VB\> _ 
c^ _^ >Vu>_ [.

>[ V\V m >Vk[ Bu \b VBV [D 
w|m.

B_ \bD (|mVV E[ >V]uz > u|mD Bt \b) 
>Vk > BV z \bD (m VmkV npt II V[ cl ]V^ 
\b gzD.

m \[ [ cl ]Vz >B cVzm,) Ti Vt[ 
T-DNA Vt[ T-DNA z]l_ VD FB|[.

k >kBu DNA >Vk z ]V VD FB|[.

 m >Va_O^

_^ _m \uD x cKz kl_ BV| D 
B FD B_x >VzA  m >Va_OD |D.

m \| >[\B >D]^ >zD kVFA ][m.

>Va_ O]_ l^ s>b Km>_ (IUI), c_ k 
>_ (IVF), xB  V]^ Km>_ (GIFT),   \VuD 
(ET),   _ VV^ sm _ Km>_ (ICSI),  ]z 
x[ \B_ z >_, _ \uD sm _^ >VD \uD 
kV >VF\ gB zD.

1.  l^ sm _ cKm>_ (IUI)
B_ x z> l_ sm _ cu] FD gz 
FBB E xBVzD.

Dxl_ k _m c_ t sm VBVtm sm ]kD 
|m.

> # ] _^ cu] FB|[.

[  sm _^ Ozw_ JD _s V_kVF kaBV 
l^ K>|[.

[, sm _^  V> V ] [ >_ Wm 
B_V D u|[m.
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2.  c_k >_ (IVF) _m V>zwVF zw>

>Va_ O]_  _^ \uD sm _^ cKz kl_ gFk]_ 
B k|[.

kV u [ _m >uz \u u x^ [ 
l^ K>|[.

z k  k_ ]m k >Vz[.

*>x^ c k^ cW >|m>_ (Cryopreservation) xl_ 
]V >kz VmV|[.

>V]_, >Va_ O\Vm kV>,  \uD V]> VD 
V z B[ >m.

>uVm >Va_ OD _k VV_ u|D \| >[\B Wk] 
FB B[|[m.

> #|>_,  _ kV>_,  F>_, 
kA \uD  \VuD gB >Va_O wuEl[  
W^ gzD.

hCG EB co_ K]B 34 x>_ 37 \ D am Vm \BJ_ 
Fm EB k E JD *BVo kaVB B[|] [ 
]om D kB V|k|[m.

Dx/D  A_om |m. > kl_ sm 
_D EA > B[|] >BV FB|[. [, _^ 
[V |[.

 xB  FB 10,000 x>_ 100,000 D ]B s>b^ 
>k|[.

[, xBVm _ >Kz c|>| | _ V Wl_ 
l^ K>|[.

8 _ Wz \u k l^ KmD x ""\Vu >Va_
OD'' |D.

xB V]^ Km>_ (ZIFT - Zygote Intra Fallopian Transfer)
m c_ k >_ >Va_OD V[m.

Dxl_ 8 VVtB V x VV xl_ 
V]^ K>|m.

xl_ B_V _>_ Wm VD >V[ B V 
m, ][m.
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sB_ \uD >Va_OD

3.   c^ \VuD (Intra Uterine Transfer -  IUT) 

8 VVtB s ]\V _ V kVm l^ 
K>| xkE m.

4.  V]^ _ \VuD (Gamete Intra Fallopian Transfer - GIFT)
Dxl_ ]om x^ | sm_[ m  
 V]^ k|[m.

>_ W> [ ckVzD x, B V m l[ 
c]_ ][m.

5.   VV]^ sm _ Km>_ (Intra Cytoplasmic Sperm 
Injection - ICSI)

Dxl_   sm _ xl[ zsBA^l_ K]  
FB|[m.

>Vkm, xl[ VV]uz^ sm _Vm t k\V 
K>|[m.

]_ >_ T>D 75 x>_ 85% gzD. x 8 _ V^ WB 
> c[ [ z^ \Vu| \B FB|[m.

6.  kV >VF\ (Surrogacy)
>VF\ B xBV> uz _m z kV  > 
xl_ k \m zw>B u>D x kV >VF\ |D.

Fxl_ c_ k>_ (IVF) xl_  ckV| kV 
>Vl[ z^ k|  k|m.

>[JD zD zw>z, >VF\ B xBV>  >VBVzD  
[V.

sV^:

DNA  E_ >Va_O>D >[ B[V|D sz.

\M> \b ]D (HGP) [V_ [? >[ EB_A^ \uD z 
sz.

\B_ VF Bo|.
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