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tuu ,oa vkuqoaf'kdh

,d dksf'kdk esa dsanzd (U;wfDyvl) gksrk gS] U;wfDyvl esa xq.klw=k (ØksekslksEl) ik;s tkrs gSa
ftuesa thUl fo|eku gksrs gSa] thu vkuqoaf'kd lwpuk ds okgd gksrs gSaA ,d tkbxksV esa thu ds
fodkl o foHksnu dh lwpuk jgrh gSA ,d O;f"V dh dksf'kdkvksa esa bldh lajpuk o dk;Zdykiksa
ds fy;s thu gksrs gSaA ysfdu ;s thu D;k gSa vkSj os fdl rjg dk;Z djrs gS\ thu DNA ds
[k.M gSaA bl ikB esa DNA dk ,d vkuqoaf'kd inkFkZ ds :i esa vè;;u fd;k tk;xk o
vkf.od Lrj ij bldh lajpuk rFkk fØ;kdykiksa ds ckjs esa tkudkjh izkIr dh tk,xhA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

 ^,d thu ,d izfd.o* (,sUtkbe) ifjdYiuk dk foospu dj ldsaxs_

 DNA dss ,d vkuqoaf'kd inkFkZ ds :i esa [kkst dk bfrgkl crk ldsaxs_

 DNA dh lkekU; lapjuk dk o.kZu U;wfDyvksVkbMksa] U;wfDyvkslkbMksa] I;wjhuksa o fijhfeMhuksa
ds inksa esa dj ldsaxs_

 DNA ,oa RNA ds chp ds Hksnksa dks lwphc¼ dj ldsaxs_

 RNA ds fofHkUu laoxkZsa o muds dk;kZsa dks crk ldsaxs vkSj mudk o.kZu dj ik;saxs_

 thu LFkkukarj.k dh fofèk;ksa] VªkaliQkesZ'ku] Vªk¡lMD'ku o dkWUtqxs'ku dk o.kZu dj ldsaxs_

 DNA dh izfrÑfr cuus ds pj.kksa dh O;k[;k dj ldsaxs_

 dsUnzh; fl¼kar (Central Dogma) dh ladYiuk dh O;k[;k dj ldsaxs_

 vuqys[ku (VªkalfØI'ku transcription)] Vªkalys'ku (vuqokn) o izksVhu la'ys"k.k esa fofHkUu
pj.kksa ds vuqØe dk o.kZu dj ldsaxs_

 thu vfHkO;fDr ds fu;eu esa lfUufgr eq[; pj.kksa dh :ijs[kk izLrqr dj ldsaxs_

 ^gkml dhfiax thuksa* dks ifjHkkf"kr dj ldsaxs vkSj mudh Hkfwedk dh O;k[;k dj ldsaxs_

23
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tuu ,oa vkuqoaf'kdh fofHkUu izdkj ds mRifjorZuksa dk oxhZdj.k dj ik;saxs_

 E;wVktsu dks ifjHkkf"kr dj ldsaxs o muds fofHkUu laoxkZsa dh lwph dj ik;saxs_

 mRifjorZu ds ykHknk;d o gkfudkjd izHkkoksa dk fo'ksi mYys[k dj ik;saxsA

23.1 ^^,d thu ,d izfd.o** ladYiuk

fczfV'k tSo jlk;u 'kkL=kh o fpfdRld vkfpZcsYM xSjkWM (Archibald Garrod) us viuh iqLrd
^^mikip; dh ewyHkwr (tUetkr) =kqfV;¡k** (Inborn errors of metabolism) uked iqLrd esa
;g o.kZu fd;k Fkk fd dqN oa'kkuqØe esa izkIr vkuqoaf'kd O;frØe tSls fiQukbydhVksu;qfj;k
(Phenylketonuria) o ,YdsIVkWu;wfj;k (Alkaptonuria) ,d fo'ks"k izfd.o dh vuqifLFkfr ds
dkj.k gksrk gSA U;wjksLiksjk dod ds mRifjorZdksa ij dk;Z djrs gq, chMy o VkVqe (Beadle and
Tatum) us fn[kk;k fd mRifjorZd (mutant) esa ,d thu dh vuqifLFkfr ds dkj.k mRifjorZd
esa ,d izfd.o dh deh gks tkrh gSA ftlls mik;p;h iFk (tSojlk;fud vfHkfØ;kvksa dh
Ükà[kyk) chp esa gh lekIr gks tkrh gSA

bl izdkj ;g izLrko j[kk x;k fd ̂ ,d thu ,d izfd.o ds mRiknu ds fy;s mÙkjnk;h gS*
vkSj bls ,d thu ,d izfd.o ifjdYiuk dgk x;kA ckn esa ;g ik;k x;k fd ,d izfd.o
,d ls vfèkd ikWyhisIVkbM ls cuk gks ldrk gS vkSj ,d thu ,d ikWfyisIVkbM ds mRikknu dks
fu;af=kr djrk gSA

bl ikB ds vkxkeh [k.Mksa esa vki DNA dh izÑfr (vkuqoaf'kd inkFkZ dh izÑfr) vkSj izksVhuksa
ds la'ys"k.k esa bldh Hkwfedk ds ckjs esa tkusaxsA mRifjorZuksa ds ckjs esa Hkh tkudkjh izkIr djsaxs
ftuds dkj.k 'kjhj esa lkekU; izksVhu dk fuekZ.k ugha gks ikrk vkSj blds ifj.kkeLo:i vkuqoaf'kd
O;frØe mRiUu gksrs gSaA

23.2  DNA dh vkuqoaf'kd inkFkZ ds :i esa [kkst

chloha lnh ds vkjaHk esa oSKkfudksa dks bl ckr dh tkudkjh Fkh fd Øksekslkseksa ij fLFkr thUl
vkuqoaf'kd inkFkZ gSaA fxzfiQFk (Griffith) ds thok.kqd :ikUrj.k (bacterial transformation) ij
fd;s x;s dk;Z ls ;g Li"V gqvk fd thu DNA ds [k.M gSaA

thok.kqd :ikUrj.k

LVªsIVksdkWdl U;qeksfu;kbZ (Streptococcus pneuominiae) thok.kqvksa dks iz;ksx'kkyk esa laofèkZr
djus ij os ^fpduh fHkfÙk okyh* cSDVhfj;k dh dkWyksuh (Smooth colonies or strain) dk
fuekZ.k djrs gSa vkSj pqfg;ksa esa izfo"V (batsDV) djk;s tkus ij mUgsa ekj nsrs gSA bl thok.kq dk
,d mRifjorZd ^[kqjnjh fHkfÙk okyh*cSDVhfj;k dh dkWyksuh* dk fuekZ.k djrk gS vkSj ;g pqfg;ksa
ds fy;s vgkfudj gSA 1928 esa izsQMfjd fxzfiQFk us ik;k fd ;fn LVªsIVksdkWdl ds fpduh fHkfÙk
okys fo"kkDr izdkj ds thok.kqvksa dks ekjdj LVsªIVkdkWdl ds vgkfudj [kqjnjh fHkfÙk okys thok.kq
izdkj ls feyk fn;k tk; rks vgkfudj izdkj fo"kkDr (e`R;qdkjd) cu tkrk gSA cSDVhfj;k
(,dopu&cSDVhfj;e) dk vgkfudj izdkj ls gkfudj izdkj esa :ikUrj.k cSDVhfj;kbZ :ikUrj.k
(Bacterial transformation) dgykrk gSA (fp=k 23.1)
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tuu ,oa vkuqoaf'kdh

S LVªsu = fpduh fHkfÙk }kjk laiqfVr rFkk mxz
R LVªsu = vlaiqfVr rFkk vuqxz

fp=k 23.1 fxzfiQFk dk thok.kqd :ikUrj.k ç;ksx

1944 esa ,sojh] esfDy;ksM rFkk eSddkVhZ us mxz LVªsIVªksdkWdl ls DNA fupksM+k o blds vuqxz R
LVªsu dh dkWyuh esa ls feyk;kA vuqxz Mh,u ;qDr izdkj mxz o fpduk cu x;kA ;g mxz izdkj
DNA ds uk'kh izfd.o Mh ,u ,t+  (DNAse)  }kjk vkRelkr fd;s tkus ds i'pkr~ feykus ij
,slk ugha gqvk vr% ;g Li"V gks x;k fd DNA :ikUrdkjh dkjd FkkA

blds i'pkr~ 1952 esa g'kZs (Hershey) rFkk pst+ (Chase) us T2 cSDVhfj;ksiQst (thok.kq dks
laØfer djus okyk fo"kk.kqq) dks vius ç;ksxksa esa bLrseky fd;kA bUgksaus fo"kk.kqq ds izksVhu dksV
(vkoj.k) dks jsfM;ksèkehZ vkblksVksi (35S) ls yscy (labelled) fd;kA fo"kk.kq dks cSDVhfj;k esa
izfoIV djk;k x;k rks cSDVhfj;k ds vanj dksbZ jsfM;ksèkehZ ladsr ugha ik;s x;s D;ksafd fo"kk.kqd
dksV (vkoj.k) ckgj gh NwV x;k FkkA tc mUgksaus fo"kk.kqd DNA dks 32P (jssfM;kèkehZ
iQkWLiQksjl) ls yscy fd;k] rks cSDVhfj;k ds vanj jsfM;kèkfeZrk ik;h x;hA blls ;g Li"V gks x;k
fd fo"kk.kqqvksa dh ubZ ihf<+;¡k & fo"kk.kqd DNA ds dkj.k iSnk gqb±A (fp=k 23.2)

bu iz;ksxksa us DNA ds vkuqoaf'kd inkFkZ gksus vkSj thuksa ds DNA (fMvkWDlhjkbcksU;wDyhd
vEy) ls fufeZr gksus dh iqf"V dhA

S LVªsu laiqfVr
vkSj mxz

R LVªsu vlaiqfVr
vkSj vuqxz Å"ek mxz S LVªsu dks

u"V dj nsrh gS

pwgk ej x;k pwgk thfor pwgk thfor

ÅtkZ S LVsu dks u"V dj
nsrh gS rFkk  vuqxz LVªsu  thfor jgrk gS pwgk ej x;k

ejs pwgs ds [kwu ds uewus esa thfor
mxz S LVªsu ik;k tkrk gS

([k)(d) (x)

(?k)
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fp=k 23.2 g'ksZ rFkk pst iz;ksx

23.3 DNA dh lajpuk] vkuqoaf'kdh inkFkZ

23.3.1 DNA dh jklk;fud izÑfr

DNA ,d ikWyhU;wfDy;ksVkbM] ,d c`gnkdkj v.kq gS tksfd U;wfDy;ksVkbM bdkb;ksa ls feydj
cuk gSA

izR;sd U;wfDy;ksVkbM dh rhu mi bdkb;k¡ gksrh gSA

(i) ,d isUVksl 'kdZjk (5-dkcZu 'kdZjk)& ftls fMvkWDlhjkbckst dgrs gSaA
(ii) 4 ukbVªkstuh csl ({kkj)&,sMsuhu (A) rFkk Xokuhu (G) I;wjhu cslas ({kkj) rFkk Fkkbehu (T)

o lkbVkslhu (C) & fifjfefMu cslsa
(iii) 'kdZjk esa fLFkr iQkWLiQsV (PO4) lewg (fp=k 23.3)

,d csl vkSj 'kdZjk feydj ,d U;wfDy;kslkbM dk fuekZ.k djrs gSa] ,d iQkWLiQsV lewg ds
blds lkFk la;qDr gks tkus ls ;g ,d U;wfDyvksVkbM cu tkrk gSA

csl $ 'kdZjk = U;wfDy;kslkbM
csl $ 'kdZjk $ iQkWLiQsV = U;wfDy;ksVkbM

bl izdkj DNA esa 'kdZjk ukbVªkstu csl o iQkWLiQsV ls fufeZr 4 U;wfDy;ksVkbM gksrs gSaA

1. laØe.k

cSfDVfj;ksiQst

jsfM;ks/ehZ (35S) fpg~fur
izksVhu dSIlwy

jsfM;ks/kehZ (32P) fpg~fur
izksVhu dSIlwy

2. CySafMax

3. lajpuk

dksf'kdkvksa esa  (32P)
ik;k x;k

vf/Iyoh esa dksbZ jsfM;ksa/ehZ
ugha ik;h x;h

+

dksf'kdkvksa esa dksbZ jsfM;ks/ehZ
(35S) ugha ik;k x;k

vf/Iyoh (Supernatant) esa
jsfM;ksa/ehZ (35S) ik;k x;h

+
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(d) ([k)

({kkj + 'kdZjk = U;wfDy;kslkbM) ({kkj + 'kdZjk + iQkWLiQsV = U;wfDy;ksVkbM)

fp=k 23.3 U;wfDy;kslkbM vkSj U;wfDy;ksVkbM ds Hkkx

'kkxZiQ dk fu;e (Chargaff’s rule)

,d DNA v.kq esa pkj U;wfDy;ksVkbM cjkcj ek=kkvksa esa fo|eku ugha gksrs ysfdu I;wjhu (A +
G) rFkk fifjfeMhu (T + C) dh ek=kk lnSo leku jgrh gSA nwljs 'kCnksa esa A = T vkSj G = C
(;g 'kkxZiQ+ dk fu;e dgykrk gSA)

23.3.2 DNA dh HkkSfrd lajpuk&DNA dks nksgjh dq.Myh

,d DNA v.kq f=kfoeh; gksrk gS vkSj nks rarqvksa ls cuk gksrk gS tksfd ,d nwljs ds pkjksa vksj
dqaMfyr gksrs gSaA izQSadfyu vkSj fofYdUl us DNA ds X fdj.k foorZu ds vè;;u ls ;g n'kkZ;k
gS fd DNA f}daqfMyr gksrk gSA

1953 esa tsEl okWVlu o izQSafll fØd dks DNA dh lajpuk dh [kkst djus ds fy;s ukscsy
iqjLdkj fn;k x;kA okWVlu vkSj fØd ekWMy ds vuqlkj&

 DNA v.kq nks dqaMfy;ksa (double helix) ls fufeZr gSa ftlesa DNA ds nks rarq gksrs gSaA

 nksuksa rarq izfrlekarj :i esa jgrs gSa ftldk vk'k; ;g gqvk fd ,d rarq esa U;wfDy;ksVkbM
dk vuqØe 5’ ls 3* dh fn'kk esa vkSj nwljs rarq esa 3* ls 5* dh fn'kk esa gksrk gSA (3* o
5* dk vk'k; mu dkcZu ijek.kqvksa ls gS ftlls iQkWLiQsV lewg tqM+s jgrs gSaA (nsf[k, fp=k
23.4)

 dq.Myh dk vkèkkj (iq"V iQyd) 'kdZjk iQkWLiQsV ls fufeZr gksrk gS vkSj ukbVªkstuh cslsa 'kdZjk
ls lgyXu gksrs gSaA (fp=k 23.4 (d) rFkk 23.4 ([k))

 nksuksa rarqvksa ds csl gkbMªkstu caèkksa }kjk tqM+s gksrs gSaA

 'kkxZiQ+ ds fu;ekuqlkj csl ;qXeu vfr fof'k"V gksrk gSA ,d ,Msuhu (Adenine) I;wjhu csl
lnSo Fkkbehu & fifjfeMhu csl ds lkFk ;qfXer gksrk gSA I;wjhu csl Xokuhu & fifjfeMhu
csl] lkbVkslhu ds lkFk la;qDr gksrk gSA (;qfXer gksrk gS)A cslksa ds ;s ;qXe iwjd cslsa
(complementary bases) dgykrs gSaA
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fp=k 23.4 (d) ,d DNA nksgjh dq.Myh ds vo;o

fp=k 23.4 ([k&x) DNA nksgjh dq.Myh

A o T ds chp nks gkbMªkstu caèk rFkk G o C ds chp rhu gkbMªkstu caèk gksrs gSaA

,d DNA dq.Myh esa ,d iwjk dq.Myh; ?kqeko 3.4 nm (uSuksehVj) (;k 34 Å) ds i'pkr~
gksrk gSA bl iwjs ?kqeko esa 10 csl ;qXe vkc¼ gksrs gSaA izR;sd csl ;qXe ijLij 0.34 nm (3.4Å)
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tuu ,oa vkuqoaf'kdh nwjh ls i`FkDÑr gksrs gSaA nksgjs dq.Mfyr DNA v.kq dk O;kl 2nm gksrk gSA (fp=k 23.4 (x))

okWVlu o fØd ekMy bl ckr dh HkyhHkk¡fr O;k[;k djrk gS fd fdl izdkj DNA v.kq ds
nks rarq] izfrÑfr (replication) o vuqys[ku (transcription) ds nkSjku i`Fkd gksdj iqu% dqaMfyr
gks ldrs gSaA

vkuqoaf'kd inkFkZ (i) izfrÑfr (ii) lwpuk laxzg.k (ii) lwpuk laèkkj.k (iv) lwpuk vfHkO;fDr
o  (v) thu vfHkO;fDr ds fu;eu dk ,d laiqV gksrk gSA

;wdSfj;ksfVd Øksekslkse

cSDVhfj;k (izksdSfj;ksVksa) esa f}rarqd DNA v.kq ls fufeZr dsoy ,d gh Øksekslkse gksrk gSA
;wdsfj;ksVksa esa vusdksa Øksekslkse vkSj vusdksa thu gks ldrs gSaA ,d Øksekslkse ,d yacs f}rarqd
DNA v.kq ls cuk gksrk gSA rks ;g yack v.kq fdl izdkj dksf'kdk fo[kaMu ds le; NksVh
lw{en'khZ; lagfr esa lek;ksftr gks tkrk gS\ fp=k 23.5 DNA v.kq dk laos"Vu (packaging)

n'kkZrk gSA

fp=k 23.5 DNA v.kq dk laos"Vu

2 nmDNA v.kq

fgLVksu vkWDVkej

U;wfDy;kslkse

lksfyuk;M

lqij dqaMyh

lqij dqaMyh

esVkisQt Øksekslkse

11 nm

30 nm

300 nm

700 nm

1400 nm
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tuu ,oa vkuqoaf'kdh FkksM+s&FkksM+s varjky es DNA v.kq ,d ØskM d.k (Core particle) ds pkjksa vksj dqaMfyr
jgrk gS tksfd vkWDVkej gS (vFkkZr ,d xas an dh lh vkÑfr cukus okys 8 fgLVksu çksVhuksa
ls fufeZr gSa)

 vius pkjksa vksj DNA dh dqaMyh ds lkFk çR;sd ØksM d.k (Core Particle) ,d
U;wfDyvkslkse dgykrk gSA

 ,d bysDVªkWu ekbØksLdksi }kjk ns[ks tkus ij ;wdSfj;ksVh Øksekslkse ,d eudksa dh yM+h
(ekyk) dh Hkk¡fr n`f"Vxkspj gksrh gS ftuesa DNA v.kq ekyk (yM+h) o U;wfDy;kslkse euds
ds :i esa n`f"Vxkspj gksrk gSA

 ;g yM+h rc dqaMfyr gksdj ifjufydk (Solenoid) cukrh gS vkSj ifjufydk iqu% dqaMfyr
gksdj (vfrdqaMyu) Øksekslkse cukrh gSA

 bl ij yEck DNA v.kq Øe'k% l?kurj gksrk pyk tkrk gS tSlk fd fp=k esa n'kkZ;k
x;k gSA

23.4  RNA ;k jkbcksU;wDyh; vEy

DNA ds vykok RNA dksf'kdk ds vanj fo|eku nwljk egRoiw.kZ U;wDyh; vEy gS] lkj.kh
23.1 DNA o RNA ds chp varjksa dks n'kkZrh gSA

lkj.kh 21.1 DNA o RNA ds chp varj

DNA RNA

1- f}rarqd v.kq 1. ,dy  rarqd v.kq

2- fMvkWDlhjkbckst 'kdZjk ;qDr 2- jkbckst 'kdZjk ;qDr]

3- ,sMsukbu dk iwjd fifjfeMhu csl 3- ,sMsukbu dk iwjd fifjfMu csl ;wjsfly
Fkkbfeu gSA gSA RNA esa Fkkbfeu ugha gksrk gSA

4- DNA dsoy ,d dk;Z djrk gS 4- RNA ds dbZ foHksn tSls mRNA,

tRNA, rRNA ds fofHkUu dk;Z gSaA

5- DNA Lo;a f}xqf.kr gks ldrk gSA 5- RNA dk la'ys"k.k ,d DNA VsEIysV ij
gksrk gSA

fofHkUu çdkj ds RNA ds dk;Z
mRNA ;k lans'kokgd RNA

mRNA ;k lans'kokgd RNA çksVhu la'ys"k.k ds fy;s dksf'kdk nzO; ds U;wfDy;l esa fLFkr
DNA ls çksVhu la'ys"k.k ds LFkku rd lwpuk ogu djrs gSaA

mRNA, DNA rarqvksa ds iwjd cslksa esa ,d rarq ds :i esa çfrfyfir jgrk gS] vkSj ,d fo'ks"k
çksVhu ;k iksyhisIVkbM ds la'ys"k.k dh lwpuk ogu djrk gSA
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tuu ,oa vkuqoaf'kdh tRNA ;k VªkaliQj RNA

tRNA ;k VªkaliQj RNA dks ?kqyu'khy (Soluble) RNA (s-RNA) Hkh dgk tkrk gSA bldh
ywi;qDr Dyksoj yhiQ (Clover leaf) (frifÙk;k¡) lajpuk gksrh gSA ,d ywi jkbckslkse dh igpku
djrk gS] 'kh"kZLFk ywi esa ,d çfrdksMkWu (anticodon) gksrk gS tks mRNA esa dksMkWu (Codon)
dh igpku djrk gSA dksMkWu (vehuksa vEyksa ds fy;s f=kd U;wfDy;ksVkbM vuqØe dksfMax)
tRNA çksVhu la'ys"k.k esa vehuksa vEyksa dks muds Øekuqlkj LFkkukUrfjr djrs gSA

cgqr ls tRNA gSa tks vius izfrdksMkWuksa (anticodons) esa fHkUu gksrs gSaA çR;sd tRNA ,d gh
vehuks vEy ds fy;s fof'k"V gksrk gS vkSj çksVhu la'ys"k.k ls ml vehuks vEy dks jkbckslkse
esa ys tk ldrk gSA çR;sd tRNA  ds 3* fljs ij CCA (lkbVksflu&lkbVksflu ,Msfuu) cslst+
gksrs gSa rFkk 5* fljs ij G (Xokfuu) gksrk gSA vehuksa vEy 5* fljs ij ys tk;k tk ldrk gSA

tRNA esa dqN vlkekU; csl gksrs gSa tSls buksflu (inosine), MkbgkbMªks;wfjMhu (dihyro-
uridine) vkfnA

Ser : lsjhu vehuks vEy

fp=k 23.6 ,UVhdksMkWu rFkk dksMkWu ;qXeu n'kkZrk RNA

rRNA ;k jkbckslkseh RNA

rRNA  jkbckslkse dk ,d ?kVd gS tksfd RNA  o çksVhu èkkj.k djus okyk jkbcksU;wfDy;ks çksVhu
gSA rRNA  dk la'ys"k.k Øksekslkse ds (U;wfDyvksyj vkxZukbtj) {ks=k esa fo|eku jkbckslkseh
thuksa esa fufgr lwpuk ls gksrk gSA

rRNA dh çksVhu la'ys"k.k esa ,d Hkwfedk gSA

DNA  LFkkukUrj.k dk fØ;kfof/ (Mechanism of DNA transfer)

cSDVhfj;k çksdSfj;ksV gksrs gSa vkSj muesa ,dy DNA v.kq ,dy Øksekslkse ds :i esa fo|eku jgrk
gSA DNA v.kq f}rarqd gksrk gS o cSDVhfj;k ds chp esa lfiZy :i ls dqaMfyr jgrk gS] ,d

,UVhdksMkWu
dksMkWu
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tuu ,oa vkuqoaf'kdhthok.kq ls nwljs thok.kq esa thu LFkkukUrfjr gks ldrs gSaA cSDVhfj;k esa DNA LFkkukUrj.k ;k thu
LFkkukUrj.k rhu çfØ;kvksa esa ls fdlh ,d }kjk gks ldrk gSA 1. la;qXeu 2. LFkkukUrj.k 3.

VªkWlMD'ku

1. la;qXeu (Conjugation)

nks cSDVhfj;k ikl&ikl vkdkj la;qfXer gks ldrs gSaA la;qXeu esa dqN thu ;qDr IykfTeM (plasmid)

,d cSDVhfj;e ls nwljs cSDVhfj;e esa gLRkkUrfjr gksrs gSaA ;g LFkkukUrj.k (ftls {kSfrt thu
LFkkukarj.k Hkh dgk tkrk gS) nkrk cSDVhfj;e ds Øksekslkse ds ,dy rarq ds VwVus ls Hkh gks ldrk
gSA rRi'pkr~ VwVk gqvk rarq F ikbyl }kjk xzkgh dksf'kdk esa LFkkukUrfjr gks tkrk gS] blds ckn nkrk
esa ihNs NwVk ,dy rarq rFkk xzkgh dksf'kdk dks çnÙk ,dy rarq f}rarqd cu tkrs gSaA LFkkukUrfjr
DNA xzkgh Øksekslkse esa la;ksftr gks tkrk gSA iznÙk ;g iqul±;kstu gS] F+ o F- nks miHksnksa ds chp
Hkh la;qXeu gksrk gSA LFkkukUrfjr DNA, F+ ls gksrk gSA vkSj bls F iQSDVj (vfHkdrkZ@dkjd) dgrs
gSaA pw¡fd F+ ls F iQSDVj (vfHkdrkZ@dkjd) cSDVhfj;kbZ Øksekslkse esa la;ksftr gksrk gS blfy;s
iqul±;kstu dh mPp vkòfÙk gksrh gS vkSj miHksn (strain) H Fr cu tkrk gSA

VªkaliQkWesZ'ku (:ikarj.k)

bl ikB ds iwoZorhZ Hkkx (21.2) ls iqu% Lej.k djsa fd ,d cSDVhfj;e dk DNA nwljs
cSDVhfj;e esa la;ksftr gks ldrk gS tSlk fd LVªsIVksdkWdl U;qeksfu;kbZ (Streptococcus penumoniae)

ds ekeys esa gksrk gSA dksf'kdk ds ckgj ds DNA dh ,d cSDVhfj;kbZ dksf'kdk esa ços'k djus
o cSDVhfj;kbZ thukse ds lkFk iqul±;ksftr gksus dh {kerk dks :ikarj.k dgrs gSaA cSDVhfj;kbZ thukse
ckg~; DNA ds ços'k ikus ds dkj.k u;s xq.k vftZr djrk gSA

Vªk¡lMD'ku (Transduction)

fo"kk.kqq (cSDVhfj;ksiQst) vfHkdrkZ }kjk DNA dh ,d cSDVhfj;kbZ dksf'kdk ls nwljs cSDVhfj;e esa
DNA ds LFkkukarj.k dks Vªk¡lMD'ku dgrs gSaA ,d cSDVhfj;ksiQkt (bacteriophage) esa ykblkstuh
(lysogeny) gks ldrh gS vFkkZr~ fo"kk.kqq cSDVhfj;k esa ços'k djrk gS vkSj cSDVhfj;kbZ thukse ds lkFk
foHkkftr gksrk tkrk gSA vr% dbZ fo"kk.kqd.k fufeZr gks ldrs gSaA blh nkSjku fo"kk.kqd DNA la;ksftr
gksrk gS vkSj cSDVhfj;kbZ DNA dk fgLlk cu tkrk gS tksfd u;k iqul±;ksth DNA gSA dHkh&dHkh
fo"kk.kqq thukse (viral genome) Lora=k gks ldrk gS vkSj iks"kd cSDVhfj;kbZ dks lkFk ysdj u;s iks"kd
cSDVhfj;e esa ços'k djds blds thukse esa iqul±;ksftr gks ldrk gS] LFkkukarj.k dh bl thuh çfØ;k
dks Vªk¡lMD'u dgrs gSaA

ikBxr ç'u 23.1

1- DNA dks foLrkjiwoZd fyf[k,A

............................................................................................................................
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tuu ,oa vkuqoaf'kdh 2- cSDVhfj;kbZ :ikarj.k esa DNA ds vkuqoaf'kd inkFkZ gksus dh iqf"V djus okys oSKkfudksa ds
uke crk;saA

............................................................................................................................

3- DNA esa ik;s tkus okyh 'kdZjk rFkk ukbVªkstuh cslksa dk uke crk;saA

............................................................................................................................

23.6 DNA çfrÑfr (DNA replication)

ubZ ih<+h dh dksf'kdkvksa dks thuh lwpuk gLrkUrfjr djus ds fy;s] DNA Lo;a lVhd :i esa
f}xqf.kr gksrk gSA bl çdkj DNA çfrÑfr dks ih<+h nj ih<+h thuh lwpuk lapkj.k dk ,d
jpukra=k dgk tk ldrk gSA

vki dksf'kdk ikB esa ;g lh[k pqds gSa fd foHkktu dh vof/ esa izR;sd dksf'kdk ,d
dksf'kdk&pØ ls xqtjrh gS vkSj S-çkoLFkk ds nkSjku DNA çfrÑfr ;k f}xq.ku gksrk gSA

çfrÑfr dk jpukra=k

çfrÑr fuEu pj.kksa }kjk gksrk gS%

1- nksgjh DNA dq.Myh dk [kqyuk

DNA v.kq ds nks rarq gsfydst+ (Helicase) izfd.o dh fØ;k }kjk vyx&vyx gks tkrs gSaA
Vksiksvkblksejst (Topoisomerase) izfd.o bls [kqyk j[krk gSA [kqyk gqvk Hkkx çfrÑfr
f}'kkf[kr gksrk gS tSlkfd fp=k 23.7(a) esa n'kkZ;k x;k gSA

fp=k 23.7 (a) çfrÑfr f}'kk[k

2. çkbej dk la'ys"k.k

çkbej ,d 5 ls 10 csl ;qDr NksVk RNA v.kq gSA bldk fuekZ.k çkbest izfd.o dh mifLFkfr
esa gksrk gSA çkbej] fufeZr gks jgs u;s DNA ds tqM+us ds fy;s] 3 -OH lewg çnku djrk gSA

3- u;s DNA rarq dk la'ys"k.k

DNA ds [kqys rarq VsEiysV (Template) dk fuekZ.k djrs gSaA VsEiysV ds iwjd ij u;s rarqvksa dk
la'ys"k.k gksrk gSA çfrÑfr f}'kk[k ij ,d u;k DNA rarq la'ysf"kr gksuk vkjEHk djrk gS tks
DNA izfd.o DNA iksfyejst (polymerase) dh mifLFkfr esa izkbej ls tqM+ tkrk gSA ;g
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tuu ,oa vkuqoaf'kdhblds 5* fljs ls la'ys"k.k çkjEHk djrk gS vkSj blesa vdqaMfyr (unwound) tud DNA rarq
dk iwjd la'ys"k.k fo|eku jgrk gSA DNA dk u;s rarq dk vfofPNUu la'ys"k.k gksrk jgrk gS
vkSj ;g vxzlkjh jTtqd (yhfMax LVSªaM Leading strand) dgykrk gSA

nwljs u;s DNA rarq dk la'ys"k.k

DNA la'ys"k.k lnSo 5* ls 3* dh fn'kk esa gksrk gSA vr% yhfMax LVªSaM dh foijhr fn'kk esa nwljk
DNA rarq la'ysf"kr gksrk gSA ;g u;k rarq ifjos"Vu jTtqd (Lagging strand) dgykrk gS vkSj
DNA iksfyejst izfd.o dh mifLFkfr esa NksVs&2 [k.Mksa esa fufeZr gksrk gS tSlk fd fp=k esa n'kkZ;k
x;k gSA bl çdkj ifjos"Vu jTtqd dk la'ys"k.k lrr gksrk gSA DNA ds u;s VqdM+s vksdktkdh
[k.M (Okazaki Fragments) dgykrs gSaA ykbxsl (ligase) izfd.o o ÅtkZlzksr ATP dh
mifLFkfr esa vksdktkdh [k.M lkFk tqM+dj ,d DNA rarq dk fuekZ.k djrs gSaA

fp=k 23.7 (b) u;s rarqvksa dk fuekZ.k

 DNA çfrÑfr vlkèkkj.k :i ls lVhd gksrh gS rkfd DNA tud v.kq dh fcYdqy ,d
lh vuqfyfi çkIr gksrh gSA dksbZ Hkh =kqfV dkV&Nk¡V dj ejEer dj nh tkrh gSA bls çwiQjhfMax
dgrs gSaA

 DNA çfrÑfr ds ifj.kkeLo:i nks le:i DNA v.kq fufeZr gksrs gSa tksfd tud v.kq ds
le:i gSaA

 DNA çfrÑfr ,d vèkZfofPNUu (Semidiscontinuous) çfØ;k gS & vFkkZr~ u;s DNA dk
,d jTtq lrr :i ls vkSj nwljk [k.Mksa esa fufeZr gksrk gSA

 DNA çfrÑfr vèkZlaj{kh gS] D;ksafd nks fufeZr v.kqvksa esa ,d tud jTtq lajf{kr jgrk gS
vkSj nwljk jTtq uo&la'ysf"kr gksrk gSA bls eslsylu o LVkWy (Messelson and Stahl) us
çk;ksfxd rkSj ij fl¼ fd;kA

ikBxr ç'u 23.2

1- DNA ikWfyejst DNA çfrÑfr dks mRçsfjr djus ds fy;s fdl fn'kk esa c<+rs gS\ 5* ls
3* ;k 3* ls 5*

............................................................................................................................
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tuu ,oa vkuqoaf'kdh 2. çkbej D;k gS & ,d DNA v.kq ;k ,d RNA v.kq\
............................................................................................................................

3. DNA çfrÑfr ds fy;s vko';d pkj izfd.oksa ds uke crkbZ;sA
............................................................................................................................

4. dkSu&lk izfd.o vksdktkdh [k.Mks dks tksM+rk gS\
............................................................................................................................

23.7 thu rFkk çksVhu la'ys"k.k

,d O;f"V ds thu thuksVkbi (genotype) dgykrs gSa] vkSj thu dh vfHkO;fDr iQhuksVkbi
(Phenotype) dgykrh gSA blds ckjs esa vki iwoZ ikB 21 esa Kku çkIr dj pqds gSaA vusd
lajpukRed çksVhu gksrs gSa tSls jDr esa gheksXyksfcu] izfd.o tSls isfIlu (Pepsin) tks yxHkx
lHkh çksVhu gksrs gSaA dksf'kdk f>Yyh esa okgd çksVhu (Carrier proteins) gksrs gSa ftuds ckjs esa
vkius ikB 1 esa tkudkjh çkIr dhA vr% cgqr izdkj ds çksVhu gksrs gSa vkSj buds fuekZ.k dh
lwpuk thuksa esa fo|eku jgrh gS tks] tSlkfd vki tkurs gSa] Øksekslkse esa mifLFkr DNA v.kq ds
vuqØe gksrs gSaA

çksVhu la'ys"k.k ds vè;uu ds fy;s igys vkidks fuEu rF;ksa dks le>uk iM+sxkA

1- dsUnzh; fl¼kUr (Central Dogma)

2- thuh dksM

thu U;qfDy;l esa gksrs gSa vkSj çksVhuksa dk la'ys"k.k djrs gSaA dksf'kdk ds dksf'kdk nzO; esa thu
ls çksVhu la'ys"k.k LFky dks lwpuk dks LFkkukUrj.k dsUnzh; fl¼kUr fufeZr djrk gS tks
fuEu vuqØe esa lEiUu gksrk gSA lwpuk DNA (fo'ks"k thu) ls RNA ds tfj;s fo'ks"k çksVhu
dks lapkfjr gksrh gSA

DNA izfrÑfr ⎯⎯⎯⎯⎯→Vª kla fØI'ku  RNA ⎯⎯⎯⎯⎯→Vª kalys'ku  izksVhu

çksVhu la'y"ks.k ds fy;s DNA esa dksMhÑr ;k dksfMr (coded) lwpuk dks ,d iwjd
lans'kokgd RNA v.kq dh Hk¡kfr çfrÑr fd;k tkrk gSA bls Vªk¡lfØI'ku dgrs gSaA lans'kokgd
RNA ftlesa lwpuk fufgr gksrh gS] U;wfDy;l ls ckgj vkdj dksf'kdk nzO; esa ços'k djrk gS
vkSj jkbckslkse ls tqM+dj lwpuk dks ,d çksVhu ds :i esa la'ysf"kr djrk gSA bl izfØ;k dks
Vªk¡lys'ku (translation) dgrs gSa tSlk fp=k esa fn[kk;k x;k gSA

jsVªksokbjl (Retrovirus) esa RNA vkuqoaf'kd inkFkZ gS blfy;s çksVhu la'ys"k.k ds nkSjku ;g
fjolZ Vªk¡lfØIVst izfd.o dh mifLFkfr esa loZçFke ,d DNA v.kq dks gLrkarfjr gksrk gS
rRi'pkr dsUnzh; fl¼kar iFk dk vuqlj.k fd;k tkrk gS tSlkfd uhps n'kkZ;k x;k gSA

RNA ⎯⎯⎯⎯⎯⎯⎯⎯⎯→jholZ Vª kalfØI'ku
(jsVª ksokbjlksa dk vkuoq fa 'kd inkFkZ)  DNA 

Vª kla fØI'ku

jholZ Vª kla fØI'ku
  mRNA ⎯ →⎯ çksVhu
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tuu ,oa vkuqoaf'kdh23.7.1 thuh dksM

çksVhuksa ds la'ys"k.k dh lwpuk DNA esa U;wfDyvksVkbM ds ,d vuqØe esa fo|eku gksrh gSA ;g
dksMhÑr lwpuk fujsucxZ (Nirenberg)] eSFkk;l vkSvk (Mathais Ochoa) }kjk çdV dh x;hA

thuh dksM dk rkRi;Z ,d la'ysf"kr fd;s tkus okys fo'ks"k çksVhu dh lajpuk ds fy;s ,d DNA
v.kq esa fo|eku lwpuk ls gSA og thu ;k DNA dk [k.M ftlesa ,d iwjs ikWfyisIVkbM (çksVhu)
ds la'ys"k.k ds fy;s dksMhÑr lwpuk miyCèk gks mls flLVªkWu (Cistron) dgrs gSA

thuh dksM ds fuEu vfHky{k.k gksrs gSa%

 thuh dksM ,d f=kd (triplet) dksM gSA bldk vFkZ ;g gS] fd ̂ ^thu esa 3 cslksa ds vuqØe]
ftls dksMkWu dgk tkrk gS] esa ,d fo'ks"k vehuks vEy dh lwpuk gksrh gS**A dksMWku ,d
çksVhu esa vehuksa vEyksa ds vuqØe dk fuèkkZj.k djrs gSaA

 thuh dksM (vkuqoaf'kd dksM) lqLi"V gksrs gSa vFkkZr~ ,d fo'ks"k dksMkWu dsoy ,d fo'ks"k
vEy dks gh dksfMr dj ldrk gSA

 vkuqoaf'kd dksM commaless o nonoverlapping (vFkkZr~ vYifojke jfgr vkSj ijLij
vO;kIr) gksrk gSA bldk vFkZ ;g gqvk fd mls 'kq: ls vUr rd yxkrkj i<+k tk ldrk
gSA

 vkuqoaf'kd dksM ßkflr (degenerate) gksrk gSA lthoksa ds fofHkUu çksVhuksa dk fuekZ.k dsoy
20 vehuksa vEyksa ls gksrk gSA ysfdu ;fn 4 U;wfDy;ksVkbMksa esa mifLFkr 4 cslksa esa ls 3 (;fn
pkj cslksa ls ,d csl dksMkWu cukrk gS] rks 43 = 64 dksMkWu gks ldrs gSA vr% ,d ls vfèkd
dksMkWu ,d fo'ks"k vehuksa vEy ds fy;s dksM djrs gSaA okLro esa vki fp=k ls ns[k ldrs
gSa] ,d gh vehuksa vEy ds fy;s dksMkWuksa ds igys nks csl mHk;fu"V gSa vkSj rhljk cnyrk
jgrk gS bls okscy (Wobble) ifjdYiuk dgrs gSaA

 çksVhu la'ys"k.k ds nkSjku vkuqoaf'kd dksM mRNA ls i<+k tkrk gSA

 AUG dksMkWu esfFk;ksukbu (Methionine) vehuksa vEy ds fy;s dksM djrk gS vkSj ;g
çkjEHk dksMkWu (Initiation codon) dgykrk gS D;ksafd ;g flLVªkWu (Cistron) ls vuqfyf[kr
(Transcribed) fd;k tkus okyk igyk dksMkWu gS

 UAA, UAG, UGA jksèku dksMksuksa (Stop codons) vkSj bu rhuksa dksMksuksa esa ls ,d çR;sd
flLVªkWu ds fljs ij çksVhu la'ys"k.k dks lekIr djus ds fy;s fo|eku jgrk gSA

 vkuqoaf'kd dksM lkoZf=kd gksrk gS vkSj i`Foh ij ik;s tkus okys yxHkx lHkh thoksa ds fy;s
leku gSA

23.7.2 (thok.kqvksa) izksdsfj;ksVksa Vª¡klfØI'ku (vuqys[ku)

flLVªkWuh DNA ls mRNA rd dk vkuqoaf'kd lwpuk çokg Vªk¡lfØI'ku (vuqys[k) dgykrk gSA
;g fuEu pj.kksa esa gksrk gS %
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tuu ,oa vkuqoaf'kdh 1- flLVªkWuh DNA] la'ysf"kr fd;s tkus okys çksVhu ds fy;s lwpuk ogu djrk gS] ;g gsfydsl
(Helicase) o Vksiksvkblksesjt+ izfd.oksa dh mifLFkfr esa gksrk gSA

2- RNA ikWfyejsl (Polymerse) mRNA ds la'ys"k.k dks mRçsfjr djuk vkjEHk djrk gS tks
,d çksVhu flXek dkjd (Sigma factor) }kjk ladsfrr gksrk gSA

3- mRNA] flLVªkWuh DNA ds iwjd ds :i esa la'ysf"kr gksrk gSA ;s dkjd Rho factor
(dkjd) RNA iksfyejst dks vuqys[ku dks ladsr iw.kZ djus dh vksj djrk gSA

4- DNA dk rarq ftlesa fo'ks"k çksVhu ds vuqys[ku ds fy;s dksM fo|eku gksrk gS mls laosnh
jTtq (Sense Strand) dgrs gSa] foijhr rarq iwjd dks izfrlaosnh jTtq dgrs gSa ftldk
vuqys[ku ugha gksrk gSA

fp=k 23.8 çksdsfj;ksVsa esa vuqys[ku

;wdsfj;ksVksa esa hnRNA flLVªkWuh DNA ds vdqaMfyr gksus ds i'pkr~ U;wfDyvl ds vUnj
la'ysf"kr gksrk gSA ;g hnRNA uked ,d cM+k RNA v.kq gS tksfd RNA ikWfyejst dh
mifLFkfr esa la'ysf"kr gksrk gSA hnRNA laosnh jTtq ds vuqys[ku ls curk gSA

mRNA dk lalkèku (Processing of mRNA)

 hnRNA nh?k Z gksrk gS a] D;ks afd ;wdSfj;ksV thu es a ,DlkWu (exons) uked dksfMax
vuqØe fo|eku gksrs gS a vkSj muds chp es a ukWu dksfMax vuqØe] ftUgs a bUVªk WUl
(introns) dgrs gS a fLFkr gksrs gSA hnRNA es a bUVªk Wu rFkk ,DlkWu (E) nksuk s a dk
vuqys[ku gksrk gSA mRNA lalkèku ds nkSjku bUVªk Wl foPNsfnr gks tkrs gS a vkSj
,DlkWu tqM+dj mRNA dk fuekZ.k djrs gS aA

 ,d U;wfDyvkslkbM ([k.M 23.3 ls iqu%Lej.k djsa)] ftls feFkkby xqvkukslkbZu dgrs gSa] vkdj
mRNA ds 5* fljs ls tqM+ tkrk gS] bls dSfiax (capping & dSfiax) dgrs gSA

 RNA dk ,d NksVk VqdM+k ftlesa dsoy ,sMhukbu csl (Adenine) ;qDr U;qfDyvksVkbM gksrs
gS 3* fljs ij tqM+rk gSA bls ikWyh A Vsy dgrs gSA

 N=kd o iqPN ;qDr mRNA] U;qDyh; f>Yyh ds fNnzksa esa ls ckgj pys vkrs gSaA

 hnRNA ls dk;Zdkjh mRNA ds fuekZ.k dh çfØ;k RNA lalkèku dgykrh gS (fp=k
23.9(d) o 23.9([k)



fVIi.kh

 125

vkf.od oa'kkxfr ,oa thu vfHkO;fDr

thofoKku

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh

fp=k 23.9 (d) ;wdSfj;ksV esa hnRNA ds vuqys[ku o lalkèku dks n'kkZus
okyk ;kstukc¼ vkjs[kA

fp=k 23.9 ([k) RNA lalkèku

iksyh,Msukbys'ku

RNA laca/u

bUVªkWu

,DlkWu
dSfiax

iksyh A Vsy
nwr RNA (mRNA)

5′

3′

5′

3′

dSi
3′

3′

5′

5′
mG

PPP

mG
PPP

mG
PPP

3′

5′

mG
PPP

5′
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tuu ,oa vkuqoaf'kdh 23.7.4 Vª¡klys'ku (Translation)

vuqys[ku ds i'pkr~ ?kVukvksa dh ,d  Ük̀a[kyk gksrh gS ftuesa mRNA esa vuqysf[kr U;qfDy;ksVkbM~l
dh Hkk"kk ,d çksVhu fuekZ.k esa vehuksa vEyksa dh Hkk"kk esa LFkkukUrfjr gks tkrh gSaA ;s ?kVuk;sa
fuEufyf[kr gSaA

1. vehuksa vEyksa dk lfØ;.k

2. mRNA jkbckslkse lfEeJ dk fuekZ.k o  Ükà[kyk çkjaHk

3. Ükà[kyk nh?khZdj.k

4. Ük`a[kyk lekiu

vehuksa vEyksa dk lfØ;.k

,d fof'k"V tRNA vehuksa ,lkby & tRNA flaFksVsl (Aminoacyl tRNA synthetase) izfd.o
dh mifLFkfr esa fuEu nks pj.kksa ds rgr fof'k"V  vehuksa vEy ls tqM+ tkrk gSA

vehuks vEy + ATP 
tRNA 

⎯⎯⎯⎯⎯⎯→vehuks, lkby
flUFksVst  aa ~ AMP + Pi

(vehuks,lkby (vdkcZfud
,MhukbysV) iQkWLiQsV)

aa~AMP + tRNA 
tRNA 

⎯⎯⎯⎯⎯⎯→vehuks,lkby
flUFksVst  aa ~ tRNA + AMP

(vehuks ,flM vius

tRNA ls tqM+k gksrk gS)

mRNA jkbckslkse lfEeJ dk fuekZ.k o Ükà[kyk çkjaHku

 mRNA NksVs jkbckslkseh mibdkbZ ls tqM+ tkrk gSA

 jkbckslkse dks iwjk djus ds fy;s cM+h jkbckslkseh mibdkbZ ls tqM+rk gSA

 mRNA jkbckslkseh lfEeJ (jkbckslkseh lfEeJ) esa nks dksMksu gksrs gSa] ,d le; esa jkbckslkse
ds A o P LFkkuksa ij nks vehuksa vEy lek;ksftr gks ldrs gSaA

 dqN çksVhuksa dh mifLFkfr esa ftUgsa çkjaHku dkjd (initiation factors) dgk tkrk gS] esfFkvksukbu
(methionine) ,d vehuks vEy mRNA jkbckslkse lfEeJ dks ogu fd;k tkrk gS vkSj cM+h
mibdkbZ ds A LFkku ij ços'k djrk gSA Lej.k dhft, fd tRNA esa ,d ,UVhdksMkWu gksrk gSμrhu
cslksa dk ,d vuqØe] tksfd esfFkvksukbu ds fy;s dksMkWu dk iwjd gSA

 Ükà[kyk nh?khZdj.k (chain elongation)

nwljk vehuksa vEy blds tRNA }kjk jkbckslkse dks ys tk;k tkrk gS] tksfd cM+h jkbckslkseh
bdkbZ ds P LFkku esa mRNA ij nwljs dksMkWu ds vuqlkj gksrk gS rc isIVkbM V¡ªkliQjsl
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tuu ,oa vkuqoaf'kdhizfd.o igys nks vehuksa vEyksa ds chp ,d caèk LFkkfir djus esa lgk;rk çnku djrk gSA
igyk vehuksa vEy vius tRNA dks [kksrk gS tks jkbckslkse ls ckgj fudyrk gS rc mRNA

ds Åij 3* fljs dh vksj pyrs gSaA nks vehuksa vEyksa ls cuk MkbisIVkbM 5* fljs dh vksj bl
çdkj LFkkukUrfjr gksrk gS fd nwljk vehuks vEy A LFkku xzg.k djrk gS vkSj esfFkvksukbu
blls tqM+ tkrk gSA rhljk vehuks vEy rc P LFkku ij rhljs dksMkWu ds vuqlkj tRNA }kjk
ys tk;k tkdj ços'k djrk gSA isIVkbM Vª¡kliQjst dh mifLFkfr esa nwljs o rhljs vehuksa vEyksa
ds chp ,d isIVkbM caèk fufeZr gksrk gS vkSj nwljs vehuksa vEy dk tRNA fueqZDr gksrk gS
bl çdkj isIVkbM Ükà[kyk la'ysf"kr gksrh gS (fp=k 20.10)

fp=k 23.10 mRNA dk Vªk¡lys'ku

 ikWyhlkse ,lsEcyh

tc mRNA vkxs f[kld tkrk gS bl çdkj fd yxHkx 10 vehuks a vEy yack
isIVkbM la'ysf"kr gks tkrk gS vkSj nwljk jkbckslkse tqM+dj jkbckslkseh mRNA

lfEeJ dk fuekZ.k djrk gSA bl çdkj ,d le; es a dbZ jkbckslkse mRNA ls tqM+ s
n s[k s tkrs gSA iksyhisIVkbM dk ,d v.kq çR;sd jkbckslkse es a lekiu dksMkWu ds
igq ¡pus ds igys rd la'ys"k.k tkjh j[krk gSA

 Ükà[kyk lekiu (Chain termination)
tc mRNA esa fujksèkd dksMkWu (LVkWi dksMkWu) igq¡prk gS rks ikWyhisIVkbM dk la'ys"k.k iw.kZ gks
tkrk gSA ;g jkbckslkse dks R;kxrk gS vkSj jkbckslkse 2 mibdkb;ksa esa fo?kfVr gks tkrk gSA

ikBxr ç'u 23.3

1- vkf.od tho foKku dk dsUnzh; fl¼kUr D;k gS\

............................................................................................................................

iksyhisIVkbM  Ük`a[kyk o`f¼ djrh gqbZ

jkbckslkse
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tuu ,oa vkuqoaf'kdh 2- vuqys[ku ij dkSu&lk v.kq la'ysf"kr gksrk gS\

............................................................................................................................

3- dksMkWu D;k gS\

............................................................................................................................

4- dksf'kdk esa Vªk¡lys'ku dg¡k ij gksrk gS\

............................................................................................................................

5- çksVhu la'ys"k.k esa Hkkx ysus okys rhu çdkj ds RNA ds uke crk;saA

............................................................................................................................

23.8 x`goLFkk thusa

cgqdksf'kdh; thoksa esa] lHkh dksf'kdkvksa esa lHkh thu gksrs gS ysfdu os gh thu dk;Z djrs gSa
ftuds lfØ; jgus dh vko';drk gksrh gSA nwljs 'kCnksa esa fof'k"V thu dh vfHkO;fDr
vko';drkuqlkj gksrh gSA vFkkZr~ thuksa dksss fLop vkWu vkSj fLop vkWiQ djds fu;af=kr fd;k tk
ldrk gSA

fo'ks"k thuksa esa gj le; la'ysf"kr fd;s tkus dh vko';drk okys çksVhuksa ds dksM Hkh fo|eku
jgrs gSaA ;s thu dksf'kdk vfLrRo dks cuk;s j[kus o j[k&j[kko ds fy;s vko';d gksrs gSa vkSj
gj le; buds }kjk vius dks vfHkO;Dr dj ikus dh vko';drk gSA ,sls thu tks lHkh
dksf'kdkvksa esa ges'kk vfHkO;fDr ikrs gSa mUgsa x`goLFkk thu (House keeping genes) dgrs gSaA
çsj.kh; thu (Inducible genes) os thu gSa tks i;kZoj.k esa ,d fo'ks"k inkFkZ dh mifLFkfr ds
dkj.k fLop vkWu (pkyw) gks tkrs gSaA neuh; thu os thu gSa tks i;kZoj.k esa ,d fo'ks"k inkFkZ
dh mifLFkfr esa cUn gks tkrs gSaA

23.9 thu vfHkO;fDr fu;eu

ySd&vksisjkWu (Lac-operon) çksdSfj;ksV (cSDVhfj;k) esa thu vfHkO;fDr ds fu;a=k.k dk ,d JsIB
mnkgj.k gSA ;g ,d çsj.kh; ra=k gS tks ysDVksl lcLVªsV (Lactose Substrate) dh mifLFkfr esa]
ftldk mikip; fd;k tkuk gS] pkyw gks tkrk gSA ysDVksl ds mikip; ds fy;s izfd.o &
xSySDVkslkbMst] ifeZ,t o Vª¡kl,flVkbyst gSa vkSj muds fy;s dksM djus okys thu fLop vkWu (pkyw)
gks tkrs gSaA ySDVksl dh vuqifLFkfr esa os fLop vkWiQ (can) jgrs gSaA

tSdc o eksuksM dks ;g n'kkZus ds fy;s ukscsy iqjLdkj fn;k x;k fd ,'kfjf'k;k dksykb Z
(Escherichia coli) cSDVhfj;e esa ,d vksisjkWu fufeZr djus okys thuksa dk ,d lewg gS tks
ySDVksl fo?kVu ds fy;s vko';d izfd.oksa ds fy;s thu dksfMax dh vfHkO;fDr dk fu;eu djrs
gSaA vksisjkWu esa Øksekslkse ij fu;ked thu i ds lehi ik;s tkus okys thu 'kkfey gS] vkSj blesa
çkseksVj thu P Hkh gS tks vuqys[ku ds le; esa RNA ikWfyejst }kjk igq¡p tkrk gS] vkWijsVj thu
tks fd lajpukRed thu z, y, a dks mijksDr 3 izfd.oksa ds fy;s fLop vkWu (pkyw) djrs gSA
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tuu ,oa vkuqoaf'kdhvksisjkWu (operon) ra=k dh çfØ;k fp=k 21.11 (a) (b) esa nh x;h gSA

ySDVksl dh vuqifLFkfr esa

fp=k 21.11 (d) ySd&vkSisjkWu (Lac-operon)

fu;ked izksVhu O dks ckfèkr djrh gS] RNA ikWfyejst+ P dks izkIr ugha dj ldrk gS vkSj z,

y o a fLop vkWiQ (cUn) jgrs gSaA

ySDVkst+ dh mifLFkfr esa

i p o z y a

fu;ked izksVhu

mRNA

RNA iksyhejst

tqM+k gqvk ySDVksl b xSySDVkslkbMst

ySDVksl ij dk;Z djrs gSa vkSj bldk mikip;
Xywdksl o xSySDVksl esa gks tkrk gS

ijfe,t

Vªkal,lhVkbyst

fp=k 23.11 ([k) ySd&vkSisjkWu (Lac-operon)

fu;ked ySDVksl dh vksj vkdf"kZr gksrk gS] O LFkku [qkyk gS] RNA ikWfyejst dks çkseksVj thu
feyrs gSa z, y, a fLop vkWu (pkyw) gksrs gSa] vuqys[ku çkjaHk gksrk gS vkSj dksf'kdk ds vanj rhu
izfd.oksa dk la'ys"k.k gksrk gSA

mijksDr mnkgj.k çsj.kh; ra=k dk ,d mnkgj.k gS] çksdsfj;ksVksa esa neuh; ra=k Hkh ik;s
tkrs gSaA

;wdsfj;ksVksa esa thu fu;eu vusd çdkj ls vfèkd tfVy gksrk gS vkSj thu vfHkO;fDr dk fu;eu
vuqys[ku ds Lrj ij ;k hnRNA ds mRNA esa lalkèku esa ;k Vªk¡lys'ku vFkok vuqokn ds
i'pkr gksrk gS (fp=k 23.12)A
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tuu ,oa vkuqoaf'kdh

fp=k 23.12 ;wdsfj;ksV esa thu fu;a=k.k ds Lrj

vkuqoaf'kd inkFkZ dh lajpuk] va'k o la?kVu esa oa'kkxfr ifjorZu tksfd vxyh ih<+h dks
gLrkUrfjr fd;k tk ldrk gS] mRifjorZu dgykrk gSA mRifjorZu ,d thu esa Hkh gks ldrk gS
bls fcUnq mRifjorZu (point mutation) dgrs gSa ;k Øksekslkse ds ,d Hkkx esa dbZ thu dks
çHkkfor dj ldrk gS & bls xq.klw=kh mRifjorZu dgrs gSA

xq.klw=kh mRifjorZu (Chromosomal mutation)

blesa dbZ thu lfUufgr gksrs gSa] ;g nks çdkj dk gksrk gS %

1. xq.klw=kksa dh la[;k esa ifjorZu ds dkj.k vkSj

2. xq.klw=kksa dh lajpuk esa ifjorZu ds dkj.k

fdlh ,d çtkfr dh O;f"V;ksa (individuals) esa xq.klw=kksa dh la[;k fu;r gSA mnkgj.k ds fy;s
ekuo esa 2n = 46 Øksekslkse gksrs gSaA ysfdu dHkh&dHkh u"V ;k ;qfXer gks ldrs gSaA la[;k esa
,slk ifjorZu vlqxqf.krk (Aneuploidy) dgykrk gSA dHkh&dHkh Øksekslksekssa dk iwjk leqPp;

vuqys[kuh;
fu;a=k.k

mRNA fuEuhdj.k
fu;a=k.k

çkFkfed vuqys[k

çksVhu

Vªk¡lys'ku
fu;a=k.k

çksVhu fØ;k
fu;a=k.k

vfØ; çksVhu
dksf'kdk f>Yyh

dsUnzd

mRNA

RNA lalkf/kr
fu;a=k.k

DNA
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tuu ,oa vkuqoaf'kdhf}xf.kr gks ldrk gS ftlds ifj.kkeLo:i O;f"V (individual) esa 3n ;k 4n Øksekslkse gks ldrs
gS bls cgqxqf.krk (Polyploidy) dgrs gSA

xq.klw=kh lajpuk esa ifjorZu dks xq.klw=kh foiFku (Chromosomal aberrations) Hkh dgrs gSA ;g
pkj çdkj dk gksrk gS %

1. yksiu (deletion) ftlesa Øksekslkse dk ,d [k.M VwVdj fudy tkrk gSA

2. çfrykseu (inversion) esa Øksekslkse dk dksbZ va'k VwVdj vyx gks tkrk gS vkSj mYVh fn'kk
Øe esa fiQj ls tqM+ tkrk gSA

3. f}xq.ku (duplication) esa Øksekslkse dk nksckjk fu:i.k (representation) gks tkrk gSA

4. Vª¡klyksds'ku (Translocation) esa ,d Øksekslkse esa nwljs Øksekslkse dk [k.M tqM+ tkrk gSA

thu E;wVs'ku (mRifjorZu) ;k fcanq mRifjorZu & og ifjorZu ftlesa dsoy ,d thu çHkkfor
gksrk gS mls thu mRifjorZu ;k fcanq mRifjorZu (point mutation) dgrs gSaA vkidks iwoZ Kku gS
fd thu DNA dk [k.M gksrk gS vkSj U;wfDyvksVkbMsa ds ,d vuqØe dk cuk gksrk gSA tc dHkh
thu ds vanj ,d U;wfDyvksVkbM ifjofrZr gksrk gS rks blls iQhuksVkbi (Phenotype) esa ifjorZu
gks ldrk gSA thu mRifjorZu fuEu çdkj ds gksrs gSaA

1. Vª¡kft'ku (Transition) % tc ,d I;wjhu csl dk nwljs I;wjhu csl ls ;k ,d
fifjfeMhu csl dk nwljs fifjfeMhu csl ls çfrLFkkiu gksrk
gSA

A TGCA T G C ⎯⎯→ AGGC ATGC

2. VªkUlot+Zu (Transversion) % tc ,d I;wjhu csl dk çfrLFkkiu nwljs fifjfeMhu csl ls
;k blh çdkj ,d fifjfeMhu csl dk nwljs I;wjhu csl ls
çfrLFkkiu gksrk gSA

ATGC ATGC ⎯⎯→ ATGT ATGC

3. Ýsef'kÝV (Frame Shift) % dHkh dHkh ,d U;qfDyvksVkbM dh gkfu ;k çkfIr ds
dkj.k iwjs thu o thuh dksM dk i<+us dk izQsse cny tkrk
gSA

CAT CAT CAT CAT ⎯⎯→ CAT ATC ATC ATC

4. fellsUl (Missense) % U;wfDyvksVkbM (csl) ds çfrLFkkiu ds ifj.kkeLo:i
vkuqoaf'kd dksM esa ifjorZu ls ,d nwljk çksVhu tSls
fld~y lsy gheksXykschu (Sickle cell haemoglobin) iSnk
gks ldrk gSA
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tuu ,oa vkuqoaf'kdh 5. ukWulsUl (Nonsense) % ;fn vkuqoaf'kd dksM bl çdkj ifjofrZr gksrk gS ftlls
;g vkèks jkLrs esa gh ,d fujksèkd dksMkWu (Stop Codon)

cu tkrk gS] rks dksbZ Hkh çksVhu mRiUu ugha gksrkA

GAAG AAGAA ⎯⎯→ GAA UA AAA izksVhu
la'ys"k.k :d tkrk gS D;ksafd UA A ,d fojksf/d dksMksu
gSA

6. lkbysUV (Silent) % tc U;wfDyvksVkbM esa ifjorZu ls dksbZ Hkh y{k.kiz:ih
(phenotypic) ifjorZu ugha gksrkA

E;wVktsu (Mutagens)

vkuqoaf'kd inkFkZ esa mRifjorZu djus okys vfHkdrkZ E;wVktsu dgykrs gSaA E;wVktsu nks laoxkZsa esa
gksrs gSA

1. fofdj.k (Radiations) & X fdj.k] UV fdj.k fofdj.k

2. jlk;u & ljlksa xSl (Mustard gas) ,fDVuksekblhu D

ikBxr ç'u 23.4

1. vksisjkWu ds vo;oksa ds uke fyf[k,A

............................................................................................................................

2. mRifjorZu D;k gS\ ,d mRifjorZu dc Vªkaft'ku mRifjorZu dgykrk gSA

............................................................................................................................

3. lkbysUV E;wVs'ku (y{k.kghu mRifjorZu) dks ,slk D;ksa dgk tkrk gSA

............................................................................................................................

4. mRijforZd E;wVktsu D;k gSa\

............................................................................................................................

5. ,d ,sls jlk;u dk uke crkb, tks vkuqoaf'kd inkFkZ esa mRifjorZu djrk gSA

............................................................................................................................

vkius D;k lh[kk

 ,d thu ,d izfd.o ds mRiknu ds fy;s mÙkjnk;h gksrk gS bls ^,d thu ,d izfd.o
ifjdYiuk* dgrs gSaA
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tuu ,oa vkuqoaf'kdh cSDVhfj;k dk vgkfudj :i ls fo"kSys :i esa :ikUrj.k cSDVhfj;kbZ :ikUrj.k
dgykrk gSA

 DNA ,d ikWyhU;wfDyvksVkbM gksrk gS tks dbZ U;wfDyvksVkbMksa ls feydj cuk gksrk gSA
çR;sd U;wfDyvksVkbM dh rhu mibZdkb;¡k gksrh gS (1) fMvkWDlhjkbckst+ (2) ukbVªkstuh csl
(,Mhukbu] Xokuhu] Fkkbehu o lkbVkslhu) (3) iQkWLiQsV lewg

 RNA dksf'kdk ds vUnj fo|eku nwljk egRoiw.kZ U;qDyh; vEy gSA RNA esa isUVkst 'kdZjk
jkbcksl rFkk Fkkbehu csl ds LFkku ij ;wjsfly csl gksrk gSA RNA ds vusd foHksn gS
mRNA, tRNA, rRNA ftuds vyx&vyx dk;Z gSaA

 Vªk¡lMD'ku dk vFkZ ,d cSDVhfj;kbZ dksf'kdk ls nwljh cSDVhfj;kbZ dksf'kdk esa ,d fo"kk.kqq
vfHkdrkZ dh lgk;rk ls DNA dk LFkkukUrj.k

 çfrÑfr dh vkuqoaf'kd lwpuk dks ih<+h nj ih<+h lapj.k dh çfØ;k ds :i esa ifjHkkf"kr
fd;k tk ldrk gSA

 thuksa ls çksVhu la'ys"k.k ds LFkku rd lwpuk dk LFkkukUrj.k dsUnzh; fl¼kUr (Central

dogma) fufeZr djrk gSA

 thu dksfMr lwpuk dh [kkst fujsucxZ] eSFk;l vkSj vksvk (vuqys[ku)us dhA

 flLVªkWfud DNA ls mRNA dks vkuqoaf'kd lwpuk dk çokg Vªk¡lfØI'ku dgykrk gSA

 ,d ,dy f=kd (triplet) tks rhu cslksa dk cuk gksrk gS dksMkWu dgykrk gSA

ikBkar ç'u

1. g'khZ rFkk pst us dSls fl¼ fd;k fd DNA gh vkuqoaf'kd inkFkZ gS\

2. O;k[;k dhft;s

1. Vªk¡lMD'ku (Transduction)

2. ykblkstuh (Lysogeny)

3. DNA ds okWVlu vkSj fØd ekWMy dk o.kZu djsaA

4. çfrÑfr dSls gksrh gS\ bldh O;k[;k djsaA

5. vksdktkdh [k.Mksa (Okazaki Fragments) ij ,d fVIi.kh fy[ksaA

6. vkuqoaf'kd dksM ds xq.kksa dk dFku djsaA

7. ;wdSfj;ksVksa esa vuqys[ku (transcription) vkSj hnRNA ds lalkèku dh O;k[;k djsaA

8- thuksa ds fu;eu ls vki D;k le>rs gS\
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tuu ,oa vkuqoaf'kdh 9- bl ckr dh O;k[;k djsa fd bZ- dksykbZ esa ysDVksl dh mifLFkfr esa ySd vksisjkWu dSls fLop
vkWu (pkyw) gks tkrk gSA

10- mu rhu Lrjksa dk uke crk,a ftu ij ,d ;wdSfj;ksV dksf'kdk esa fu;eu gksrk gSA

11. fuEu ij fVIi.kh fy[ks

1. mRifjorZu ds çdkj

2. vksdktkdh [k.M

3. Vªk¡lys'ku esa  Ük`a[kyk lekiu

ikBxr ç'kuksa ds mÙkj

23.1 1. fMvkWDlhjkbcks U;wfDyd vEy

2. ,osjh] eSDyhvkWM o eSddkjVh

3. fMvkWDlhfjcksl] ,fMuhu] Xokuhu] FkkbZehu] lkbVkslhu

23.2 1. 5* & 3* fn'kk esa

2. RNA v.kq

3- gsyhdst] DNA ikWfyejst] DNA ykbxst] Vksiksvkblksejst

4- DNA ykbxsl

23.3 1. thuksa ds çksVhu la'ys"k.k ds LFkku ij lwpuk dk LFkkukUrj.k dsUnzh; fl¼kUr
(Central dogma) gSA

2. flLVªkWuh DNA

3. thuksa esa rhu cslksa dk vuqØe

4. U;wfDyvl

5. mRNA, tRNA, hnRNA

23.4 2. ,d DNA vuqØe esa ,d I;wjhu dk I;wjhu rFkk fifjfeMhu dk fifjfeMhu ls
çfrLFkkiu ds ifj.kkeLo:iA

vkuqoaf'kd inkFkZ dh lajpuk] va'k rFkk la?kVu esa oa'kkxfr ifjorZuA

3. ,d ewd mRifjorZu (silent mutation) ls U;wfDy;ksVkbMksa ds vuqØe esa dksbZ
ifjorZu ugha gksrkA


