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• †Kvl ? 

•  Rxe †`‡ni MV‡bi GKK n‡jv †Kvl|   

• Rxe‡`‡ni mg¯Í ˆRweK wµqvKjvc †Kv‡li Af¨šÍi¯’ AmsL¨ wecvK 

wµqvi gva¨‡g m¤úbœ nq| ZvB Rxe‡`‡ni ˆRweK Kvh©Kjv‡ci GKKI 

†Kvl|  

• †Kvl (Cell) : Robert Hooke (1665) wb‡Ri D™¢vweZ 30 ¸Y 

weea©b ÿgZvm¤úbœ AYyexÿY h‡š ¿ K‡K©i cȪ ’‡”Q` ch ©‡eÿY K‡ib| 

wZwb G‡Z †gŠPv‡Ki KzVixi b¨vq cÖvPxi †ewóZ ÿz ª̀ ÿz ª̀ AmsL¨ KzVix 

†`L‡Z cvb | wZwb Gi bvg †`b 'Cell' (Latin Cellua = small 
compartment)| 



Cytology ? 

RxeweÁv‡bi †h kvLvq Rxe‡Kv‡li MVb, weKvk, wefvRb, cÖvYimvqb, kvixie„Ë BZ¨vw` 

m¤^‡Ü Av‡jvPbv Kiv nq, Zv‡K †KvlweÁvb (Cytology) e‡j 



Robert Hooke (16351703)Ges Zuvi ˆZwi AYyexÿY hš¿                                         wPÎ-1.1 : K‡K©i cÖ ’̄‡”Q‡` g„Z †Kvl 

                                                                                               (Robert Hooke,1665) 



†Kv‡li ˆewkó¨ :  

• 1. fvBivm I ¯ øvBg‡gvì Qvov cÖvq mg¯Í RxeB †Kvl Øviv 

MwVZ|  

• 2. Rxe GK ev GKvwaK †Kvl Øviv MwVZ|  

•3. Rxe‡bi Z_v Rx‡ei Rb¨ cÖ‡qvRbxq MvVwbK ev 

AvYweK Dcv`vb †Kv‡l _v‡K ev †Kvl ms‡kølY K‡i |  

• 4. †Kvl Rxe‡`‡ni MV‡bi I Kv‡Ri GKK|  

•5. †Kvl cwi‡e‡ki cÖ‡qvRbxq KuvPvgvj †kvlY K‡i 

cÖ‡qvRbxq kw³ MÖnY K‡i I ˆRe AYy ms‡kølY K‡i|  

 



†Kv‡li ˆewkó¨ :  

•6. †Kv‡li e„w× mywbqwš¿Z|  

•7. †Kvl cvwicvwk¦©K D‡ËRbvq mvov †`q|  

•8. eû‡Kvlx Rx‡ei †Kvlmg~‡ni mgwš^Z wµqvi 

gva¨‡gB †`n cwiPvwjZ nq| †Kv‡li g‡a¨B Rxeb 

avi‡Yi Rb¨ cÖ‡qvRbxq ˆRweK wµqv m¤úbœ nq|  

•9. eû‡Kvlx Rxe †Kv‡li wefvR‡bi gva¨‡g ˆ`wnK 

e„w× N‡U|  

 



†Kv‡li cÖKvi (Types of cell) :  
wbDwK¬qv‡mi MVb‡f‡` †Kvl `yB cÖKvi 

• 1| Avw`‡Kvl (Prokaryotic cell) : †h mg¯Í Rx‡ei †Kv‡l †Kvb mymsMwVZ wbDwK¬qvm 

†bB Zv‡K Avw`‡Kvl ev †cÖvK¨vwiIwUK †Kvl ejv nq|  

• G ai‡bi †Kv‡li wbDwK¬Ie¯‘ †Kvb cÖKvi AveiYx Øviv Ave„Z _v‡K bv  

• Ges my¯úó †Kvb wbDwK¬qvm MVb K‡i bv|  

• G‡`i 70S ivB‡evRg _v‡K| 

•  e¨vK‡Uwiqv, bxjvfmeyR ˆkevj (BGA)I gvB‡KvcøvRgv (PPLO) Gi †Kvl Avw` †Kvl| 

 



 gvB‡KvcøvRgv †Kvl          e¨vK‡Uwiqv †Kvl 



2| cÖK…Z †Kvl (Eukaryotic cell)  
 †h mg¯Í Rxe‡Kv‡l my¯úó Ges mywbw`©ó wbDwK¬qvm 

Dcw¯’Z, Zv‡K cÖK …Z †Kvl ev BDK¨vwiIwUK †Kvl ejv 

nq|  

 G‡`i wbDwK¬I e¯‘ Z_v †µv‡gv‡Rvg¸‡jv wbDwK¬Ic`©v 

bvgK GKwU AveiYx Øviv Ave„Z n‡q my¯úó wbDwK¬qvm 

MVb K‡i| 

 G‡`i  ivB‡ev‡Rvg 80S ai‡bi| 

 ˆkevj, QÎvK, eªv‡qvdvBUm, †Uwi‡WvdvBUm, wR‡gœv¯úvg© 

Ges A¨vwÄI¯úvg© BZ¨vw` Dw™¢̀   cÖK …Z †Kvl w`‡q MwVZ| 

 



B‡jKUªb AYyexÿY h‡š¿ `„ó GKwU Av`k© 

Dw™¢`‡Kvl 





GKwU Av`k© cÖvwY‡Kvl (B‡jKUªb AYyexÿY h‡š¿ `„ó) 



Ae¯’vb Ges Kvh©‡f‡` †Kvl‡K `yBfv‡M fvM Kiv nq| h_v 

• †`n‡Kvl (Somatic cell) :  

•Rxe‡`‡ni A½ Ges A½Zš¿ MVbKvix †Kvl‡K 

†`n‡Kvl e‡j| 

•  D”P †kÖwYi Rx‡ei †`n‡Kv‡l mvaviYZ wWcø‡qW (2n) 

msL¨K †µv‡gv‡Rvg _v‡K|  

• g~j, KvÐ, cvZvi †Kvl, mœvqy‡Kvl, i³KwYKv BZ¨vw` 

†`n‡Kv‡li D`vniY| 



•Rbb †Kvl (Reproductive cell) :  

• †hŠb cÖRb‡bi Rb¨ Rx‡ei Rbbv‡½ wg‡qvwmm 

cÖwµqvq Drcbœ n¨vcø‡qW (n) msL¨K †µv‡gv‡Rvg 

enbKvix †Kvl‡K Rbb‡Kvl e‡j|  

•ïµvYy Ges wW¤^vYy Rbb †Kv‡li D`vniY| 

 

Ae¯’vb Ges Kvh©‡f‡` †Kvl‡K `yBfv‡M fvM Kiv nq| h_v 



cÖK…Z †Kv‡li MVb (Structure of Eucell) 
 GKwU Av`k© Dw™¢̀ ‡Kv‡l †h mKj Roe¯‘, A½ I A½vYy _v‡K Zv wb‡gœi Q‡K †`Lv‡bv n‡jv  



GKwU Av`k© cÖvwY‡Kv‡l †h mKj Roe ‘̄, A½ I A½vYy _v‡K Zv wb‡gœi Q‡K †`Lv‡bv n‡jv  



†Kvl cÖvPxi (Cell wall) 
• Dw™¢̀ ‡Kvl GKwU A‡cÿvK…Z k³ Ro AveiY w`‡q Ave„Z _v‡K| G 

Ro Ges k³ AveiY‡K †KvlcÖvPxi ev Cell wall e‡j| 

• Robert Hooke, 1665 mv‡j †KvlcÖvPxi Avwe®‹vi K‡ib|  

• Dw™¢̀ ‡Kv‡l wbw`©ó Ges myMwVZ †mjy‡jvR wbwg©Z cÖvPxi _v‡K| 

•  †mjy‡jv‡Ri Dcwifv‡M wjMwbb bvgK RwUj Kv‡e©vnvB‡WªU Rgv n‡Z 

_v‡K Ges †Kvl cÖvPx‡ii cyiæZ¡ ev‡o|  

• cÖvwY‡Kv‡l †Kvb †KvlcÖvPxi _v‡K bv|  

• e¨vK‡Uwiqvmn Ab¨vb¨ †cÖvK¨vwiI‡U †KvlcÖvPxi _v‡K wKš‘ Zv 

†mjy‡jv‡Ri cwie‡Z© mvaviYZ †cÖvwUb-wjwcW-cwjm¨vKvivBW Kg‡cø· 

Øviv MwVZ| 

 



†Kvl cÖvPxi (Cell wall) 
†fŠZ MVb (Physical Structure) 

• 1| ga¨c`©v  (Middle lamella) :  

• gvB‡Uvwmm †Kvl wefvR‡bi †U‡jv‡dR ch©v‡q Gi m~Pbv N‡U|  

• mvB‡UvcøvRg †_‡K AvMZ d«¨vM‡gvcøv÷ Ges MjwRewW †_‡K AvMZ 

†cKwUb RvZxq †fwmKjm wgwjZfv‡e ga¨c`©v ˆZwi K‡i| 

•  GwU `yB †Kv‡li ga¨eZx© mvaviY c`©v Ges wm‡g‡›Ui g‡Zv KvR K‡i| 

Gi ivmvqwbK MV‡b g~jZ †cKwUb _v‡K Ges Zv K¨vjwmqvg I 

g¨vM‡bwmqvg †cK‡UU AvKv‡i _v‡K| 

 



†Kvl cÖvPxi (Cell wall) 
†fŠZ MVb (Physical Structure) 

• 2| cÖvBgvwi cÖvPxi (Primary wall) :  

• `ywU msjMœ †Kv‡li wgwWj j¨v‡gjvi Dfq w`‡K Aew¯’Z †Kvl cÖvPx‡ii Ask we‡kl‡K 

cÖvBgvwi cÖvPxi e‡j|  

• ga¨c`©vi Dci †mjy‡jvR, †nwg‡mjy‡jvR Ges MøvB‡Kv‡cÖvwUb BZ¨vw` Rgv n‡q GKwU 

cvZjv ¯Íi ˆZwi K‡i| 

•  GwU cÖv_wgK cÖvPxi| GwU 13µ cyiæ| 

 



†Kvl cÖvPxi (Cell wall) 
†fŠZ MVb (Physical Structure) 

• 3| †m‡KÛvwi cÖvPxi (Secondary wall) :  

• †Kvb †Kvb †Kv‡l (†hgb UªvwKW, dvBevi BZ¨vw`) cÖv_wgK cÖvPx‡ii 

Dci Av‡iv 3wU ¯Íi ˆZwi nq|  

• GwU mvaviYZ †Kv‡li e„w× c~Y©v½ nIqvi ci N‡U| GwU 510µ cyiæ| 

•  G 3wU ¯Íi‡K GK‡Î †m‡KÛvwi cÖvPxi ejv nq| 

•  †m‡KÛvwi cÖvPxiwU wjMwbb bvgK AwZ RwUj Kv‡e©vnvB‡WªU Øviv MwVZ| 

fvRK †Kv‡l †Kvb †m‡KÛvwi cÖvPxi ˆZwi nq bv| 

 



†Kvl cÖvPxi (Cell 
wall) 
 



†Kvl cÖvPxi (Cell wall) 



K‚c GjvKv Ges cøvR‡gv‡WmgvUv :  

• †Kvl cÖvPx‡ii A‡bK ¯’v‡b †mjy‡jvR ¯Íi Abycw¯’Z †_‡K ÿz`ª MZ© ev 

K~c (pit) m„wó K‡i|  

• A‡bK mgq `ywU cvkvcvwk †Kv‡li K~c GKwU AciwUi wecix‡Z 

gy‡LvgywL Ae¯’vb K‡i Ges K~c `ywUi gv‡S †Kej ga¨c`©v _v‡K| 

gy‡LvgywL `ywU K~c‡K wcU †cqvi (pit pair) e‡j| GB ¯’v‡bi 

ga¨c`©v‡K wcU †gg‡eªb ev K‚c c`©v e‡j|  

• K‚c c`©v‡Z AwZ m~² A‡bK wQ`ª _v‡K hv‡`i g‡a¨ w`‡q Dfq †Kv‡li 

†cÖv‡UvcøvRg ÿy`ª ÿz`ª m~ÎK Øviv mshy³ _v‡K| cÖwZwU m~ÎK‡K 

cøvR‡gv‡Wmgv (plasmodesma) Ges G‡`i ¸”Q‡K cøvR‡gv‡WmgvUv 

(plasmodesmata) e‡j| weÁvbx Tangle G¸‡jv Avwe®‹vi 

K‡ib| 

 



†Kvl cÖvPxi (Cell wall) 



†Kvl cÖvPxi (Cell wall) 
m~² MVb (Fine Structure) 

• : †KvlcÖvPx‡i †mjy‡jvR gvB‡mwjm (micelles) GKK wn‡m‡e Ae¯’vb 

K‡i|  

• cÖwZwU gvB‡mwjm g~jZ K‡qK nvRvi βD Møy‡KvR AYy w`‡q MwVZ| 

cªwZwU gvB‡mwji e¨vm 100Å ch©šÍ nq Ges G‡Z 100wU †mjy‡jvR AYy 

_vK‡Z †`Lv hvq| 

•  cÖvq 200 msL¨K gvB‡mwj wgwjZ n‡q gvB‡µvdvBweªj  

• Ges KZ¸‡jv (cÖvq 250) gvB‡µvdvBweªj GKwÎZ n‡q g¨v‡µvdvBweªj, 

Z_v †mjy‡jvR m~ÎK (Cellulose fibre) MwVZ nq | 

 



†Kvl cÖvPxi (Cell wall) 
m~² MVb (Fine Structure) 



†Kvl cÖvPx‡ii KvR : 

•GwU †Kvl‡K GKwU wbw`©ó mxgvbv I AvK…wZ cÖ`vb 

K‡i| 

•evB‡ii AvNvZ n‡Z †cÖv‡Uvcøv÷‡K iÿv K‡i| 

• †Kvl‡K hvwš¿K `„pZv cÖ`vb K‡i| 

•cvwb I LwbR jeY cwien‡b mnvqZv K‡i| 

• †Kvl¸‡jv‡K ci¯úi †_‡K c„_K K‡i iv‡L| 

•cøvR‡gv‡WmgvUvi gva¨‡g cvkvcvwk Aew¯’Z `ywU 

†Kv‡li mv‡_ ms‡hvM mvab K‡i| 

 



cøvRgv‡gg‡eªb (Plasmamembrane) 
• Dw™¢̀  Ges cÖvwY‡Kv‡li †cÖv‡UvcøvRg‡K wN‡i †h m~², 

w ’̄wZ ’̄vcK, mRxe, ˆelg¨‡f`¨ cvZjv c`©v we`¨gvb _v‡K, Zv‡K 

†Kvl AveiYx ev †Kvl wSwjø ev cøvRgv c`©v e‡j|  

• mgMÖ †cÖv‡UvcøvR‡gi evB‡ii w`‡K e¨vc„Z n‡q Ae¯’vb K‡i|  

• ivmvqwbK w`K w`‡q †Kvl AveiYx cÖavbZ wjwcW I †cÖvwU‡bi 

mgš̂‡q MwVZ| 

 



cøvRgv‡gg‡eªb (Plasmamembrane) 
• mKj cÖKvi †Kv‡lB cøvRgv‡gg‡eªb _v‡K| 

•  C.W. Von Nageli (1855) me©cÖ_g Plasma membrane bvgwU 

cÖ`vb K‡ib|  

• GwU welg †f`¨ (Semipermiable)| 

• cøvRgv‡gg‡eª‡bi MVb : cøvRgv‡gg‡eªb Gi MVb m¤ú‡K © wewfbœ gZev` 

we`¨gvb|  

• G m¤úwK©Z D‡jøL‡hvM¨ gZev`¸‡jv n‡jv  

• (1) Danielli I Davson (1935) Gi m¨vÛDBP g‡Wj gZev`; 

• (2) Robertson (1959) Gi BDwbU †gg‡eªb gZev` Ges 

• (3) Singer I Nicolson (1972) Gi d¬zBW †gvRvBK g‡Wj gZev`| 

 



cøvRgv‡gg‡eªb (Plasmamembrane)  
(Fluid-mosaic model) 
• cøvRgv‡gg‡eªb Gi MVb msµvšÍ e¨vL¨v `vb cÖm‡½ 1972 mv‡j S.J 

Singer  Ges G.L Nicolson KZ …©K cÖewZ©Z g‡WjwU  d¬zBW †gvRvBK 

g‡Wj bv‡g cwiwPZ|  

• G g‡WjwU AvaywbKZg g‡Wj Ges GL‡bv ch©šÍ me©RbMÖvn¨ g‡Wj 

wn‡m‡e we‡ewPZ|  

• G g‡Wj Abyhvqx †KvlwSwjø wØ¯Íiwewkó Ges cÖavbZ †cÖvwUb I wjwcW 

Øviv MwVZ| cÖwZwU wjwcW ¯Íi dm‡dvwjwcW w`‡q MwVZ| 

•  GB dm‡dvwjwcW ¯Í‡ii ỳwU cÖvšÍ i‡q‡Q, GKwU cvwb we‡Ølx 

(hydrophobic) cÖvšÍ (nvB‡WªvKve©b †jR), Av‡iKvwU cvwbMÖvnx 

(hydrophilic) cÖvšÍ|  

 



cøvRgv‡gg‡eªb (Plasmamembrane)  
(Fluid-mosaic model) 
• Dfq dm‡KvwjwcW ¯Í‡ii nvB‡WªvKve©b †jRwU mvgbvmvgwb (gy‡LvgywL) 

_v‡K Ges cvwbMÖvnx †giæ Ask wecixZ w`‡K _v‡K| wKQz wjwcW AYyi 

mv‡_ kK©iv hy³ _v‡K| 

• wSwjøi †cÖvwUb AYy¸‡jv dm‡dvwjwcW ¯Í‡i GLv‡b †mLv‡b wewÿßve¯’vq 

_v‡K| Kv‡e©vnvB‡WªU Ges Ab¨vb¨ Dcv`vbI cÖvwU‡bi mv‡_ GLv‡b 

†mLv‡b wg‡k _vK‡Z cv‡i| d¬zBW †gvRvBK g‡Wj Abyhvqx  

†KvlwSwjøi MVb wbgœiƒc 

 



cøvRgv‡gg‡eªb (Plasmamembrane)  
(Fluid-mosaic model) 

• (K) dm‡dvwjwcW evB‡jqvi : wSwjø‡Z ỳ ¯Íi dm‡dvwjwcW _v‡K| 

cÖwZwU dm‡dvwjwc‡W wMømvi‡ji mv‡_ ỳwU bb‡cvjvi d¨vwU A¨vwmW †jR 

Ges GKwU †cvjvi dm‡dU gv_v _v‡K| 

• (L) †gg‡eªb †cvwUb : †Kvl wSwjø‡Z 2 ai‡bi †cÖvwUb kbv³ Kiv 

n‡q‡Q| h_v 

• 1. Bw›UMÖvj †cÖvwUb (AvšÍtwSwjø †cÖvwUb) : G¸‡jv wSwjøi Dfq mv‡d©m 

ch©šÍ e¨vß wjwc‡Wi mv‡_ hy³ _v‡K ev wKQz ~̀i ch©šÍ WyešÍ _v‡K| (G‡K 

AšÍwb©wnZ †cÖvwUbI ejv nq)| 

• 2. †cwi‡divj †cÖvwUb (cªvšÍxq †cÖvwUb) : G¸‡jv wSwjøi mv‡d©‡m _v‡K| 

• (M) MøvB‡KvK¨vwj· : GwU wSwjøi Dci GKwU kK©ivi Í̄iwe‡kl| MøvB‡Kv 

†cÖvwUb Ges MøvB‡KvwjwcW‡K wgwjZfv‡e MøvB‡KvK¨vwj· ejv nq| 

• (N) †Kv‡j‡÷ij : cÖvwY‡Kv‡li wSwjø‡Z GwU A‡cÿvK…Z †ewk _v‡K| 

 



cøvRgv‡gg‡eªb (Plasmamembrane) 
(Fluid-mosaic model) 



cøvRgv‡gg‡eªb (Plasmamembrane) 
(Fluid-mosaic model) 



cøvRgv‡gg‡eªb (Plasmamembrane) 
(Fluid-mosaic model) 
•G g‡Wj Abyhvqx dm‡dvwjwcW AYy̧ ‡jv memgq mPj 

_v‡K, Kuv‡c, ci¯ú‡ii mv‡_ †VvKvVzwK K‡i jvwd‡q 

D‡V Ges Í̄‡ii g‡a¨B ’̄vb cwieZ©b K‡i| wSwjø‡K 

ZLb Zij c`v‡_©i (fluid) g‡Zv g‡b nq|  

•Avevi †cÖvwUb Ges MVb Dcv`vbmg~n‡K w¯’i (fixed) 

aiv nq bv; eis g‡b Kiv nq Giv dm‡dvwjwc‡W †f‡m 

_v‡K, d‡j e¯‘i GKwU †gvRvBK ˆZwi nq| GB Kvi‡Y 

†KvlwSwjøi GB g‡W‡ji bvg n‡q‡Q dy¬BW †gvRvBK 

g‡Wj| 



cøvRgv‡gg‡eªb (Plasmamembrane) 
 • cøvRgv‡gg‡eªb-Gi ivmvqwbK MVb :  

• †cÖvwUb (6080%) MvVwbK †cÖvwUb, GbRvBg, evnK †cÖvwUb BZ¨vw`| 

• wjwcW (2040%) dm‡dvwjwcW (†jwmw_b cÖavb), †÷ij BZ¨vw`| 

• Kv‡e©vnvB‡WªU (45%) Awj‡Mvm¨vKivBW| 

• cvwb I jeY mvgvb¨ cwigvY| 

• †Kvb †Kvb †ÿ‡Î RNA (wcuqv‡Ri †Kv‡l) _vK‡Z cv‡i| 

 



cøvRgv‡gg‡eªb (Plasmamembrane) 
• cøvRgv‡gg‡eªb-Gi KvR : 

•GwU cÖvwY‡Kvl I Ry‡¯úv‡ii †Kvlxq me e ‘̄‡K wN‡i 

iv‡L| 

• evB‡ii cÖwZK~j Ae¯’v n‡Z Af¨šÍixY e¯‘‡K iÿv 

K‡i| 

•  cøvRgv‡gg‡eªb Gi g‡a¨ w`‡q e¯‘i ’̄vbvšÍi, e¨vcb, 

AwfmªeY wbqš¿Y I mgš^q nq| 

•cøvRgv‡gg‡eªb GKwU KvVv‡gv wn‡m‡e KvR K‡i hv‡Z 

we‡kl we‡kl GbRvBg G‡Z web¨¯Í  _vK‡Z cv‡i|  

 



cøvRgv‡gg‡eªb (Plasmamembrane) 
• cøvRgv‡gg‡eªb-Gi KvR : 

• wfZi †_‡K evB‡i Ges evB‡i †_‡K wfZ‡i e¯‘i 

¯’vbvšÍi K‡i| 

• wewfbœ iKg Z‡_¨i wfwË wn‡m‡e KvR K‡i| 

• †Kv‡li AvK …wZ cÖ̀ vb K‡i Ges †Kvl‡K Ab¨vb¨ †Kvl 

†_‡K c„_K K‡i iv‡L|  

•GwU k¦mb I Ab¨vb¨ kvixie„Ëxq Kv‡R kw³ cwienb 

K‡i Ges wKQz e„n`vYy ms‡kølY K‡i| 

 



†cÖv‡UvcøvRg (Protoplasm) 

 †Kvl AveiYx Øviv cwie„Ë †Kvlvf¨šÍ‡ii mg¯Í mRxe, Clr ¯^”Q, 

`vbv`vi, †Kvj‡qWagx ©, eY©nxb I w¯’wZ ’̄vcK c`v_©‡K †cÖv‡UvcøvRg e‡j| 

weÁvbx Purkinje me©cÖ_g †cÖv‡UvcøvRg kãwU e¨envi K‡ib| 

†cÖv‡UvcøvRg‡K Rxe‡bi †fŠZ wfwË ejv nq| 

 



†cÖv‡UvcøvRg (Protoplasm) 

• mvB‡UvcøvRg (Cytoplasm)/mvB‡Uv‡mvj (Cytosol) 

• wMÖK kã Cyto (= †Kvl) Ges Plasma (= msMVb) †_‡K 

mvB‡UvcøvRg kãwU MwVZ n‡q‡Q|  

• †Kv‡li †cÖv‡UvcøvR‡gi wbDwK¬qvm e¨ZxZ †Rwji b¨vq Aa© Zij 

Ask‡K mvB‡UvcøvRg ev mvB‡Uv‡mvj e‡j|  



†cÖv‡UvcøvRg (Protoplasm) 
 mvB‡UvcøvRg (Cytoplasm)/mvB‡Uv‡mvj (Cytosol) 

 
• 1| mvB‡UvcøvRwgK g¨vwUª· : †Kv‡li †cÖv‡UvcøvRg n‡Z wbDwK¬qvmmn 

A½vYymg~n Zy‡j †bIqv n‡j mvB‡UvcøvR‡g ïaygvÎ GKcÖKvi ¯^”Q, 

mgmË¡ Ges Kj‡qWagx © Aa©Zij e¯‘ Aewkó _v‡K| G‡K 

mvB‡UvcøvRwgK g¨vwUª· ev nvqv‡jvcøvRg e‡j|  

• mvB‡UvcøvRwgK g¨vwUª·-Gi cøvRgv‡gg‡eªb msjMœ A‡cÿvK…Z Kg 

`vbv`vi AÂjwUi bvg G‡±vcøvRg Ges †fZ‡ii w`‡Ki AwaKZi Nb 

AÂjwUi bvg G‡ÛvcøvRg|  

 



†cÖv‡UvcøvRg (Protoplasm) 
 mvB‡UvcøvRg (Cytoplasm)/mvB‡Uv‡mvj (Cytosol) 

 
• g¨vwUª·-Gi A‰Re †hŠMmg~n : g¨vwUª‡· cvwb Qvov Ab¨vb¨ A‰Re 

Dcv`v‡bi g‡a¨ i‡q‡Q K¨vjwmqvg dm‡dU [Ca3(PO4)2], K¨vjwmqvg 

Kve©‡bU (CaCO3), Kve©wbK A¨vwmW (HCO3) cÖf„wZ †hŠM| GQvov H+, 
Na+, Ca++, Mg++, OH-, CO3

--, HCO3
-, PO4

---, Cl-, SO4
-- cÖf …wZ 

avZe Ges AavZe †gŠj g¨vwUª‡· Ae¯’vb K‡i| 

• g¨vwUª· Gi ˆRe †hŠMmg~n : g¨vwUª‡· eû cÖKvi ˆRe †hŠM _v‡K| Gi 

g‡a¨ D‡jøL‡hvM¨ n‡”Q Kv‡ev©nvB‡WªUm, †cÖvwUbm, wjwcWm, wfUvwgbm, 

ni‡gvbm, ˆRe GwmWm, GbRvBgm BZ¨vw`| 

 



†cÖv‡UvcøvRg (Protoplasm) 
 mvB‡UvcøvRg (Cytoplasm)/mvB‡Uv‡mvj (Cytosol) 

 
• 2| mvB‡UvcøvRgxq A½vYymg~n :  

• GKwU Av`k© Dw™¢̀ ‡Kv‡l mvaviYZ ivB‡ev‡Rvg; gvB‡UvKwÛªqv; 

MjwRewW; G‡ÛvcøvRwgK †iwUKzjvg; cøvw÷W; jvB‡mv‡mvg; 

gvB‡µvwUDweDjm; MøvBAw·‡mvg; †mw›UªIj BZ¨vw` ÿz`ªv½ †`Lv hvq| 



†cÖv‡UvcøvRg (Protoplasm) 
 mvB‡UvcøvRg (Cytoplasm)/mvB‡Uv‡mvj (Cytosol) 

 
• 3) wbRx©e ev Ro e¯‘mg~n (Abiotic or inactive 

compounds)| 



†cÖv‡UvcøvRg (Protoplasm) 
 mvB‡UvcøvRg (Cytoplasm)/mvB‡Uv‡mvj (Cytosol) 

 • mvB‡UªvcøvR‡gi KvR ev wecvKxq f~wgKv : 

• 1. †Kv‡li wewfbœ ai‡bi cÖ‡qvRbxq A½vYymg~n Ges wbRx©e ev Ro 

e ‘̄mg~n aviY K‡i| 

• 2. GwU †Kv‡li cwi‡kvlY wµqv wbqš¿Y K‡i| 

• 3. GKwU mRxe †Kv‡li DÏxcbv (irritability) eRvq iv‡L| 

• 4. wewfbœ †gŠwjK c`v‡_©i mgš^q NwU‡q †cÖv‡UvcøvRg m„wó K‡i| 

• 5. †iPb cÖwµqvq m„ó eR ©̈ c`v_© wb®‹vkb K‡i| 

• 6. †Kv‡li A¤øZ¡ Ges ÿviZ¡ wbqš¿Y K‡i| 

 



ivB‡ev‡Rvg ev ivB‡ev‡mvg (Ribosome) 
• Ae¯’vb I MVb :  

• ivB‡ev‡Rvg n‡”Q wSwjøwenxb, †cÖvwUb I RNA Øviv MwVZ AwZ 

AvYyexÿwYK KYv, hvi cÖavb KvR †cÖvwUb ms‡kølY (S. Mader, 2008)| 

•  Albert Claude (1954) G¸‡jv cÖ_g jÿ K‡ib Ges Robert 
(1958) Gi bvgKiY K‡ib ivB‡ev‡Rvg|  

• ivB‡ev‡Rvg AwZÿz̀ ª, cÖvq †MvjvKvi mvB‡UvcøvRgxq ÿz`ªv½ hv B‡j± ªb 

AYyexÿY hš ¿ Qvov †`Lv hvq bv|  

• mg¯Í Rxe‡Kv‡lB ivB‡ev‡Rvg i‡q‡Q| mvB‡UvcøvR‡g gy³fv‡e ev 

AvšÍtcøvRgxq RvwjKvi Mv‡q Giv Ave× _v‡K|  

 



ivB‡ev‡Rvg ev ivB‡ev‡mvg (Ribosome) 
• Ae¯’vb I MVb :  

• Avw`‡Kv‡li Kvh©Ki ivB‡ev‡Rvg A‡cÿvK…Z ÿz`ª (70 S)| cÖK …Z †Kv‡li 

ivB‡ev‡Rvg A‡cÿvK…Z eo (80 S)|  

• GQvovI 50 S, 60 S, 77 S BZ¨vw` ivB‡ev‡Rvg i‡q‡Q|  

• Kvh©Ki ivB‡ev‡Rv‡gi ỳÕwU Dc-GKK _v‡K| Kvh©Ki 70 S ivB‡ev‡Rv‡gi 

e¨vm 150Å Ges Gi Dc-GKK Øq n‡”Q 50 S Ges 30 S| Avi 80 S 

ivB‡ev‡Rv‡gi Dc-GKK `yÕwU n‡jv 60 S Ges 40 S. ivB‡ev‡Rv‡gi cÖvq 

40  60% rRNA Ges evwK Ask †cÖvwUb|  

• K‡qKwU ivB‡ev‡Rvg mRNA Øviv hy³ n‡q †cÖvwUb ms‡køl‡Yi mgq 

cwjivB‡ev‡Rvg m„wó K‡i| [†mw›UªwdD‡R Zjvbx covi nv‡ii GKK n‡jv S] 

 



ivB‡ev‡Rvg ev ivB‡ev‡mvg (Ribosome) 
 

• Ae¯’vb I MVb :  

• ivB‡ev‡Rvg n‡”Q wSwjøwenxb, †cÖvwUb I RNA Øviv MwVZ AwZ AvYyexÿwYK KYv, hvi cÖavb KvR †cÖvwUb 

ms‡kølY (S. Mader, 2008)| 

•  Albert Claude (1954) G¸‡jv cÖ_g jÿ K‡ib Ges Robert (1958) Gi bvgKiY K‡ib ivB‡ev‡Rvg|  

• ivB‡ev‡Rvg AwZÿz`ª, cÖvq †MvjvKvi mvB‡UvcøvRgxq ÿz`ªv½ hv B‡j±ªb AYyexÿY hš¿ Qvov †`Lv hvq bv|  

• mg¯Í Rxe‡Kv‡lB ivB‡ev‡Rvg i‡q‡Q| mvB‡UvcøvR‡g gy³fv‡e ev AvšÍtcøvRgxq RvwjKvi Mv‡q Giv Ave× 

_v‡K|  

• Avw`‡Kv‡li Kvh©Ki ivB‡ev‡Rvg A‡cÿvK…Z ÿz ª̀ (70 S)| cÖK …Z †Kv‡li ivB‡ev‡Rvg A‡cÿvK…Z eo (80 
S)|  

• GQvovI 50 S, 60 S, 77 S BZ¨vw` ivB‡ev‡Rvg i‡q‡Q|  

• Kvh©Ki ivB‡ev‡Rv‡gi ỳÕwU Dc-GKK _v‡K| Kvh©Ki 70 S ivB‡ev‡Rv‡gi e¨vm 150Å Ges Gi Dc-GKK 

Øq n‡”Q 50 S Ges 30 S| Avi 80 S ivB‡ev‡Rv‡gi Dc-GKK ỳÕwU n‡jv 60 S Ges 40 S. ivB‡ev‡Rv‡gi 

cÖvq 40  60% rRNA Ges evwK Ask †cÖvwUb|  

• K‡qKwU ivB‡ev‡Rvg mRNA Øviv hy³ n‡q †cÖvwUb ms‡køl‡Yi mgq cwjivB‡ev‡Rvg m„wó K‡i| [†mw›UªwdD‡R 

Zjvbx covi nv‡ii GKK n‡jv S] 

 



ivB‡ev‡Rvg ev ivB‡ev‡mvg (Ribosome) 



• KvR : 

• 1. ivB‡ev‡Rv‡gi cÖavb I AZ¨šÍ ¸iæZ¡ KvR n‡jv †cÖvwUb ms‡køl‡Y 

mnvqZv Kiv|  

• 2. †cÖvwUb ms‡køl‡Yi m~Pbv, †PBb e„w×KiY Ges mgvwßKiY 

ivB‡ev‡Rv‡gB N‡U|  

• 3. †cÖvwUb ms‡køl‡Yi AwaKvsk GbRvBg ivB‡ev‡Rvg aviY K‡i|  

• 4. ivB‡ev‡Rvg †cÖvwUb ms‡køl‡Yi Kvh©Ki ¯’vb (active site) 
wnmv‡e we‡kl ¸iæZ¡c~Y© f~wgKv cvjb K‡i|  

 

ivB‡ev‡Rvg ev ivB‡ev‡mvg (Ribosome) 



• KvR : 

• 5. ivB‡ev‡Rv‡gi ÿz̀ ª GKK mRNA Gi mv‡_ cÖv_wgK fv‡e hy³ 

nq| e„nr Dc-GKKwU †ccwUWvBj UªvÝdv‡iR GbRvBg cÖ`vb K‡i 

ewa©òz cwj‡ccUvBW †PB‡b GgvB‡bv Gwm‡Wi g‡a¨ †ccUvBW eÜbx 

m„wó‡Z mnvqZv K‡i| ỳÕwU Dc-GKK GK‡Î P mvBU (Peplidyl 
site) Ges A mvBU (aminoacyl site) Øviv tRNA evBwWs mvBU 

MVb K‡i Ges ÔEÕ (Exite site) w`‡q tRNA gy³ nq| 

ivB‡evR‡gB Gfv‡e tRNA Ges mRNA-Gi g‡a¨ AvšÍtwµqv myw¯’Z 

K‡i †R‡bwUK †Kv‡Wi h_v_© A_© wbwðZ K‡i |  

• 6. ivB‡ev‡Rv‡gi Mv‡q mRNA AYyi 5–3 w`‡K †KvWb cwVZ 

nq Ges GgvB‡bv GwmW wbw ©̀ó µ‡g hy³ n‡q cwj‡ccUvBW, Z_v 

†cÖvvwUb ms‡køwlZ nq| G Kvi‡Y ivB‡ev‡Rvg‡K †cÖvwUb ms‡køl‡Yi hš ¿ 

ejv nq|  

 

ivB‡ev‡Rvg ev ivB‡ev‡mvg (Ribosome) 



MjwRe¯‘ (Golgi Bodies) 
• Ae¯’vb I MVb : †Kvlvf¨šÍ‡i Aew¯’Z GK cÖKvi bjvKvi, †dv¯‹vKvi b¨vq 

Ges _wj m`„k e¯‘i mgš̂‡q MwVZ mvB‡UvcøvRgxq A½vYy‡K  MjwRe¯‘ 

e‡j| G‡`i‡K wWKwUI‡mvg, BwWI‡mvg, jvB‡cvKwÛªqv BZ¨vw` bv‡gI 

AvL¨vwqZ Kiv nq| 

• 1898 mv‡j Camillo Golgi bvgK BZvwjqvb weÁvbx weovj Ges †cuPvi 

mœvqy‡Kv‡l MjwRe ‘̄ Ae ’̄vb jÿ K‡ib| 

•  Avw`‡Kvl Ges wKQz QÎvK, eªv‡qvdvBUv I †Uwi‡WvdvBUvmn cÖvYxi i‡³i 

†Kvl e¨ZxZ cÖvq me ai‡bi BDK¨viIwUK †Kv‡lB G‡`i cvIqv hvq|  

• Dw™ ¢̀  †Kvl A‡cÿv cÖvYx †Kv‡l G‡`i Ae¯’vb me‡P‡q ¯úó I myw¯’Z| 

Dw™ ¢̀ ‡Kv‡li MjwRe¯‘ ZZUv my¯úó bq 

 



• MVb : B‡jKUªb gvB‡µv‡¯‹v‡c ch ©‡eÿY K‡i †`Lv †M‡Q MjwRe¯‘ 

GKwU GKK AveiYx (Unit membrane) Øviv MwVZ| MjwRe ‘̄i 

wZbwU Dcv`vb i‡q‡Q| 

• 1| wm÷viwb (Cisternae) : j¤̂v‡U, miæ, bjvKvi ci¯úi 

mgvšÍiv‡j mw¾Z bvwjKvmg~n‡K wm÷viwb e‡j| G¸‡jv gm„Y MV‡bi 

Ges 6 9 nm PIov nq| m¤¢eZ gm„Y G‡ÛvcøvRwgK RvwjKv †_‡K 

wm÷viwbi DrcwË nq| 

• 2| f¨vKzIj (Vacuoles) : G¸‡jv wm÷viwbi Kv‡Q Aew¯’Z 

†MvjvK …wZi _wji gZ Ask| wm÷viwbi cÖvPxi PIov n‡q f¨vKzI‡ji 

m„wó K‡i| Giv 6 20 nm e¨v‡mi nq| 

• 3| †fwmKj (Vesicles) : wm÷viwbi bx‡Pi w`‡K A‡cÿvK…Z ÿz ª̀ 

ÿz̀ ª _wji g‡Zv e¯‘‡K †fwmKj ejv nq| wm÷viwbi ¯’vb †_‡KB 

G‡`i DrcwË N‡U| 

MjwRe¯‘ (Golgi Bodies) 



MjwRe¯‘ (Golgi Bodies) 



• ivmvqwbK MVb :  

• MjwRewWi wSwjø wj‡cv‡cÖvwUb Øviv MwVZ| wjwc‡Wi g‡a¨ cÖavbZg 

n‡jv dm‡dvwjwcW, (†mdvwjb Ges †jwmw_b)| GLv‡b wjwcW Ges 

†cÖvwU‡bi AbycvZ 4 : 6|  

• GQvovI wewfbœ iKg GbRvBg Ges wKQz cwigvY K¨v‡ivwUb‡qW, d¨vwU 

A¨vwmW Ges wfUvwgb C _v‡K| 

MjwRe¯‘ (Golgi Bodies) 



MjwRe¯‘ (Golgi Bodies) 

MjwR ewWi KvR : 

1. †Kv‡li wecvKxq `ªe¨ ÿiY K‡i| 

2. †cÖvwUb mÂq K‡i Ges c¨vwKs nvD‡Ri b¨vq KvR K‡i| 

3. G¸‡jv‡Z wewfbœ Lv`¨e ‘̄ Rgv _v‡K| 

4. kµvYyi A¨‡µv‡mvg m„wó‡Z MjwR ewWi GKwU we‡kl f‚wgKv Av‡Q| 

5. Giv gvB‡UvKwÛªqvi ATP Drcv`‡b DØy× K‡i| 

6. †Kvl cÖvPxi I cøvRgv‡gg‡eªb MV‡b mvnvh¨ K‡i| 

 



jvB‡mv‡Rvg (Lysosome) 
 †Kv‡li mvB‡UvcøvR‡g Aew¯’Z AwZÿz ª̀ †Kvl A½vYy hv wewfbœ ai‡bi 

cvPbKvix GbRvBg enbc~e©K †Kvl¯’ Lv`¨ KYv‡K cvwPZ K‡i Zv‡`i 

jvB‡mv‡Rvg e‡j|  

 cÖavbZ cÖvwY‡Kv‡l jvB‡mv‡Rvg †ewk Ae¯’vb K‡i| 1952 mv‡j de 

Duve Bu ỳ‡ii hK …r †Kv‡l cÖ_g jvB‡mv‡Rvg Avwe®‹vi K‡ib| 

 



jvB‡mv‡Rvg (Lysosome) 
• †fŠZ MVb :  

• jvB‡mv‡Rvg GK ai‡bi ÿz`ª †Mvj _wj AvK …wZi A½vYy| G¸‡jv MjwR 

e¯‘i KvQvKvwQ Ae ’̄vb K‡i Ges wbw`©ó AvKviI AvK …wZ wenxb|  

• G‡`i e¨vm mvaviYZ 0.20.8 µm| e„° †Kv‡li jvB‡mv‡Rvg 

A‡cÿvK…Z eo n‡q _v‡K|  

• cÖwZwU jvB‡mv‡Rvg GKwU wØ¯Íiwewkó AveiYx Øviv Ave× _v‡K| GwU 

wj‡cv‡cÖvwUb wbwg©Z| 

 



jvB‡mv‡Rvg (Lysosome) 





jvB‡mv‡Rvg (Lysosome) 
• ivmvqwbK ˆewkó¨ :  

• jvB‡mv‡Rv‡gi ivmvqwbK Dcv`v‡bi g‡a¨ cÖavbZg n‡jv 

jvB‡cv‡cÖvwUb|  

• GQvovI jvB‡mv‡mv‡g A‡bK nvB‡WªvjvBwUK GbRvBg _v‡K| 



jvB‡mv‡Rvg (Lysosome) 
• jvB‡mv‡Rv‡gi KvR : 

• 1. jvB‡mv‡Rv‡g AšÍt‡Kvlxq cwicvK N‡U| 

• 2. AvµgYKvix RxevYy‡K fÿY K‡i| 

• 3. Lv`¨fv‡ei mgq jvB‡mv‡Rvg mvB‡UvcøvRgxq ÿz`ªv½ weMwjZ 

K‡i cwicvK K‡i †d‡j Ges Rxe‡`‡ni A‡K‡Rv †Kvl aŸsm K‡i 

e‡j G‡`i myBmvBWvj †¯‹vqW ev AvZ¥NvZx _wj e‡j| 

• 4. †Kvl wefvR‡bi mgq Giv †Kvlxq Ges wbDwK¬q AveiYx fvO‡Z 

mvnvh¨ K‡i| 

• 5. MÖwš’‡Kvl n‡Z ni‡gvb wbtmi‡Y G‡`i D‡jøL‡hvM¨ f‚wgKv 

i‡q‡Q| 

 



G‡ÛvcøvRwgK †iwUKzjvg (Endoplasmic Reticulum) 
• Ae¯’vb :  

• †Kv‡li mvB‡UvcøvR‡gi g¨vwUª· Ry‡o Ges wbDwK¬qv‡mi PZzw`©‡K kvLv 

cÖkvLvhy³ RvwjKvKvi duvcv MVb‡K G‡ÛvcøvRwgK †iwUKzjvg e‡j| 

• weÁvbx K. R. Porter Ges Zvi m½xiv 1945 mv‡j me©cÖ_g hK …r 

†Kv‡l GwU Avwe®‹vi K‡ib| mKj cÖKvi cÖK…Z‡Kvlx Dw™¢̀  Ges 

cÖvwY‡Kv‡li mvB‡UvcøvR‡g G‡`i Dcw¯’wZ jÿYxq| 

 



G‡ÛvcøvRwgK †iwUKzjvg (Endoplasmic Reticulum) 
• †fŠZ MVb (Physical Structure) : 

•  G‡ÛvcøvRwgK †iwUKzjv‡gi ewntAvei‡Yi MVb Abyhvqx †cvU©vi Ges 

c¨vjv‡W (Porter & Palade) G‡K ỳBfv‡M fvM K‡ib| h_v 

• 1| gm„Y G‡ÛvcøvRwgK †iwUKzjvg (Smooth Endoplasmic 
Reticulum) :  

• G‡`i Mv‡Î †Kvb cÖKvi ivB‡ev‡Rvg hy³ _v‡K bv, ZvB G‡`i gm„Y 

†`Lvq| 



G‡ÛvcøvRwgK †iwUKzjvg (Endoplasmic Reticulum) 
• 2| Agm„Y G‡ÛvcøvRwgK †iwUKzjvg (Rough Endoplasmic 

Reticulum) :  

• G‡`i Mv‡Î eû ivB‡ev‡Rvg mshy³ _v‡K, ZvB G‡`i Agm„b 

G‡ÛvcøvRwgK †iwUKzjvg ejv nq| MVb Abymv‡i G‡ÛvcøvRwgK 

†iwUKzjvg‡K wZbfv‡M fvM Kiv nq| 

• (K) wm÷viwb (Cisternae) : †h mg¯Í G‡ÛvcøvRwgK †iwUKzjvg 

j¤̂v‡U, ỳB cvk¦© Pvcv Ges mvaviYZ kvLvwenxb, bjvKvi, Zv‡`i 

wm÷viwb e‡j| G¸‡jv †Kv‡l mgvšÍivjfv‡e mw¾Z _v‡K| 

 



G‡ÛvcøvRwgK †iwUKzjvg (Endoplasmic Reticulum) 

• (L) †fwmKjm (Vesicles) : wW¤̂vKvi Ges AveiYx †ewóZ f¨vwKDj 

m`„k G‡ÛvcøvRwgK †iwUKzjvg‡K †fwmKj e‡j| G¸‡jv †Kv‡li 

mvB‡UvcøvR‡g wewÿßfv‡e Ae ’̄vb K‡i| G‡`i Mo e¨vm 2530 µm 

nq| 

• (M) wUDweDjm (Tubules) : j¤v̂, bjvKvi Ges kvLvwewkó 

G‡ÛvcøvRwgK †iwUKzjvg‡K wUDweDjm e‡j| G¸‡jv †Kv‡li 

mvB‡UvcøvR‡g Ges wbDwK¬qv‡mi PZzw`©K wN‡i RvwjKv m„wó K‡i| 

mPivPi G‡`i e¨vm 5090 μm nq| G‡`i Mv‡q mvaviYZ 

ivB‡ev‡Rvg _v‡K bv| 



G‡ÛvcøvRwgK †iwUKzjvg (Endoplasmic Reticulum) 



G‡ÛvcøvRwgK †iwUKzjvg (Endoplasmic Reticulum) 
• ivmvqwbK MVb :  

• G‡ÛvcøvRwgK †iwUKzjv‡gi cÖavb ivmvqwbK Dcv`vb nj †cÖvwUb 

6070% Ges wjwcW 3040%| G‡Z wewfbœ ai‡bi GbRvBg I 

†KvGbRvBg i‡q‡Q| †hgb G÷v‡iR, NADH mvB‡Uv‡µvg 

wiWvK‡UR, NADH Wvqvdv‡iR, wMømvivBW ms‡kølYKvix GbRvBg 

cÖf …wZ| 

 



G‡ÛvcøvRwgK †iwUKzjvg (Endoplasmic Reticulum) 
• KvR : 

• 1. †Kv‡li wfZi RvwjKvi b¨vq we¯Í…Z †_‡K mvB‡UvcøvR‡gi „̀pZv 

cÖ`vb K‡i| 

• 2. Agm„Y †iwUKzjv‡g †cÖvwUb ms‡kølY nq| 

• 3. gm„Y †iwUKzjv‡g wjwcW, ni‡gvb, MøvB‡Kv‡Rb cÖf …wZ ms‡kølY 

nq| 

• 4. GUv wbDwK¬qvm n‡Z mvB‡UvcøvR‡g e¯‘i msen‡bi KvR K‡i| 

• 5. ivB‡ev‡Rvg, MøvBAw·‡Rv‡gi aviK wn‡m‡e KvR K‡i| 

• 6. †Kvl wefvR‡bi ci wbDwK¬qvi †gg‡eªb ˆZwi‡Z f‚wgKv iv‡L 

e‡j g‡b Kiv nq| 

 

 



gvB‡UvKwÛªqv (Mitochondria) 
• Ae ’̄vb I MVb :  

• Kolliker (1850) cZ‡½i †cwk †Kv‡l cÖ_g gvB‡UvKwÛªqv cÖZ¨ÿ 

K‡ib| 1887 mv‡j Benda Gi bvgKiY K‡ib gvB‡UvKwÛªqv| 

•  mvB‡UvcøvR‡g Aew¯’Z †MvjvKvi, j¤v̂Kvi, `ÐvKvie× _wji b¨vq 

e¯Íy‡K gvB‡UvKwÛªqv e‡j|  

• cÖwZwU gvB‡UvKwÛªqb ỳÕ¯Íi wSwjø Øviv Ave×| evB‡ii wSwjøwU gm„Y 

wKšÍy wfZ‡iiwU Af¨šÍ‡ii w`‡K AwbqwgZfv‡e fuvR (Cristae) m„wó 

K‡i Aew¯’Z|  



gvB‡UvKwÛªqv (Mitochondria) 
• Ae ’̄vb I MVb :  

• cÖwZwU ¯Íi wjwcW I †cÖvwU‡bi mgš^‡q MwVZ| wµw÷i Mv‡q e¨vWwg›Ub 

i¨v‡K‡Ui b¨vq ÿz ª̀ ÿz ª̀ (70100Å e¨vmhy³) KYv ev Aw·‡Rvg 

(ATP wmb‡_R) _v‡K|  

• gvB‡UvKwÛªqvi Af¨šÍ‡i †Rjxi b¨vq gvZ …Kv (Matrix) _v‡K| 

gvZ …Kvi g‡a¨ wKQz ÿz ª̀vKvi KYv, 70s ivB‡ev‡Rvg, DNA Ges RNA 

_v‡K|  

• gvB‡UvKwÛªqvi g‡a¨ cÖvq 70 iK‡gi GbRvBg, wKQz cwigvY Avqb 

(Fe, Cu, S) Ges wfUvwgb _v‡K|  

• GbRvBg¸‡jv cÖavbZ wSwjøi Mv‡q Ave× _v‡K| GKwU 

gvB‡UvKwÛªq‡bi g‡a¨ 2000 Gi †ewk †µemPµ GbRvBg _v‡K 

(Devlin, 1986)| 



gvB‡UvKwÛªqv (Mitochondria) 





gvB‡UvKwÛªqv (Mitochondria) 

KvR : 

1. Aw·‡Wkb, wWnvB‡WªvwR‡bkb, Aw·‡WwUf dm‡dvivB‡jkb, B‡jKUªb 

cÖevnZš ¿ BZ¨vw` ¸iæZ¡c~Y© wewµqv gvB‡UvKwÛªqvi g‡a¨ msNwUZ nq| 

2. MøvB‡KvjvBwmm Qvov k¦m‡bi cÖvq mg¯Í wewµqv gvB‡UvKwÛªqvi g‡a¨ 

msNwUZ nq| 

3. †µePµ, -Oxidation BZ¨w`i wewµqv gvB‡UvKwÛªqvi g‡a¨ 

msNwUZ nq| GmKj wewµqvi gva¨‡g ATP wnmv‡e cÖPzi kw³ Rgv 

nq Ges kw³i cÖ‡qvRb nq Ggb wewµqvmg ~‡n kw³ mieivn K‡i 

e‡j gvB‡UvKwÛªqv‡K †Kv‡li kw³ Avjq (Power house of 

the cell) ejv nq| 

4. gvB‡UvKwÛªqvi ga¨ ’̄ RNA wKQz cÖ‡qvRbxq GbRvBg ms‡kølY K‡i| 

5. †Kv‡bv †Kv‡bv Dw™ ¢‡`i gvB‡UvKwÛªqvj DNA eskMZ ˆewkó¨I enb 

K‡i| 



cøvw÷W (Plastid) 
• Dw™ ¢̀ ‡Kv‡li mvB‡UvcøvR‡g wewÿßfv‡e Qov‡bv †MvjvKvi, wW¤̂vKvi, 

_vjvK …wZi †hme mRxe e¯‘ †`Lv hvq ZvB cøvw÷W| 

•  wMÖK Plastikas †_‡K cøvw÷W kãwUi D™ ¢e n‡q‡Q|  

• cøvw÷‡Wi Dcw ’̄wZ Dw™¢̀ ‡Kv‡li GKwU Abb¨ ˆewkó¨|  

• cøvw÷W wZb cÖKvi| h_v 

•  wjD‡Kvcøv÷,  

• †µv‡gvcøv÷ I 

•  †K¬v‡ivcøv÷| 

 



cøvw÷W (Plastid) 
• wjD‡Kvcøv÷ : eY©nxb Ges ¯^”Q cøvw÷W‡K wjD‡Kvcøv÷ e‡j| Dw™ ¢‡`i 

åƒYxq †Kvl, M¨vwgU, fvRK wUmy¨, exR‡Kvl I f‚-wbgœ̄ ’ As‡ki 

†Kvlmg ~‡n wjD‡Kvcøv÷ we`¨gvb _v‡K|  

• wjD‡Kvcøv÷ Av‡jvi ms¯ú‡k © †K¬v‡ivcøv‡÷ cwiYZ n‡Z cv‡i|  

• wZbwU cÖavb fv‡M fvM Kiv hvq| h_v 

• 1| A¨vgvB‡jvcøv÷ : ÷vP© mÂqKvix wjD‡Kvcøv÷| 

• 2| BwjIcøv÷ : wjwcW ev †Zj mÂqKvix wjD‡Kvcøv÷| 

• 3| A¨vwjD‡ivcøv÷ : †cÖvwUb ev A¨vwjD‡ivb mÂqKvix 

wjD‡Kvcøv÷| 

• KvR : kK©iv †_‡K †k¦Zmvi ˆZwi Ges Ab¨vb¨ Lv`¨ mÂq Kiv Gi 

cÖavb KvR| 

 



cøvw÷W (Plastid) 
• †µv‡gvcøv÷ : meyR Qvov Ab¨ i‡Oi †h cøvw÷W †`Lv hvq ZvB †µv‡gvcøv÷|  

• Kgjv ev jvj i‡Oi K¨v‡ivwUb  

• cxZ e‡Y©i R¨v‡š’vwdj †ewk cwigv‡Y _v‡K|  

• ev`vwg e‡Y©i n‡j wd‡qvcøv÷  

• Ges jvj e‡Y©i n‡j i‡Wvcøv÷ e‡j|  

• Dw™¢‡`i iwOb cvZv, dz‡ji cvcwo, iwOb dj I exR, exU I MvR‡ii g~j 

BZ¨vw`‡Z †µv‡gvcøv÷ _v‡K| 

• KvR :  

•  1. civMvq‡bi Rb¨ KxUcZ½‡K AvK…ó Kiv| 

•  2. †mŠ›`h©̈  ea©b Kiv| 

•  3. dj Ges ex‡Ri wemi‡Yi Rb¨ gvbyl, cvwL, KxUcZ½ I 

Ab¨vb¨ cÖvYx‡K AvK…ó Kiv| 

 
 



cøvw÷W (Plastid)  
†K¬v‡ivcøv÷  (Chloroplast) 
 • Ae¯’vb :  

• †K¬v‡ivwdj aviYKvix cøvw÷W‡K †K¬v‡ivcøv÷ e‡j|  

• Dw™ ¢‡`i cvZv, meyR KwP KvÐ, KuvPv dj BZ¨vw`i †Kv‡l cÖPzi cwigv‡Y 

†K¬v‡ivcøv÷ _v‡K| 

• 1883 mv‡j weÁvbx W. Schimper me©cÖ_g Dw™ ¢̀  †Kv‡l meyR e‡Y©i 

cøvw÷W jÿ K‡ib Ges bvgKiY K‡ib †K¬v‡ivcøv÷| 

 



cøvw÷W (Plastid)  
†K¬v‡ivcøv÷  (Chloroplast) 
 • MVb :  

• 1| AveiYx wSwjø :  

• cÖwZwU †K¬v‡ivcøv÷ GKwU wØ¯Íiwewkó AvswkK AbycÖ‡ek¨ †gg‡eªb Øviv 

Ave„Z _v‡K| GwU wjwcW I †cÖvwUb Øviv MwVZ| 

• 2| †÷ªvgv : 

•  AveiYx Øviv †Niv †K¬v‡ivcøv÷ Gi Af¨šÍ‡i ¯^”Q cvwbMÖvnx g¨vwUª· _v‡K, 

G‡K †÷ªvgv ev gvZ …Kv e‡j|  

• †÷ªvgv‡Z 70s ivB‡ev‡Rvg, DNA, RNA Am‡gvwdwjK `vbv BZ¨vw` 

_v‡K| G‡Z Møy‡KvR ˆZwii GbRvBgI _v‡K|  



cøvw÷W (Plastid)  
†K¬v‡ivcøv÷  (Chloroplast) 
 • MVb :  

• 3| _vBjvK‡qW I MÖvbvg : †÷ ªvgv‡Z PvKwZi g‡Zv AmsL¨ _vBjvK‡qW 

_v‡K|  

• KZK¸‡jv _vBjvK‡qW GKmv‡_ GKwUi Dci Avi GKwU ¯Í~‡ci g‡Zv 

_v‡K| _vBjvK‡qW Gi GB ¯Í~c‡K MÖvbvg ejv nq|  

• cÖwZwU †K¬v‡ivcøv‡÷ mvaviYZ 4060 wU MÖvbv _v‡K| 

• 4| †÷ªvgv j¨v‡gjx : ỳwU cvkvcvwk MÖvbvi wKQy msL¨K _vBjvK‡qWm 

m~² bvwjKv Øviv mshy³ _v‡K| GB mshy³Kvix bvwjKv‡K †÷ªvgv j¨v‡gjx 

e‡j| G‡`i Af¨šÍ‡iI †K¬v‡ivwdj _v‡K| 

 



cøvw÷W (Plastid)  
†K¬v‡ivcøv÷  (Chloroplast) 
 







cøvw÷W (Plastid)  
†K¬v‡ivcøv÷  (Chloroplast) 
 • 5| d‡Uvwmb‡_wUK BDwbU I ATP- synthase : _vBjvK‡qW †gg‡eªb 

eû †MvjvKvi e ‘̄ (ATP- synthase) enb K‡i, hv ATP ˆZwi‡Z mnvqZv 

K‡i| †gg‡eªb¸‡jv‡Z AmsL¨ d‡Uvwmb‡_wUK BDwbU _v‡K| 

• 6| ivmvqwbK Dcv`vb : †K¬v‡ivcøv‡÷i wbR¯̂ DNA I ivB‡ev‡Rvg 

_v‡K| G‡`i mvnv‡h¨ †K¬v‡ivcøv÷ wb‡Ri Abyiƒc m„wó I wKQy cÖ‡qvRbxq 

†cÖvwUb ˆZwi Ki‡Z cv‡i| GQvov kK©iv, wjwcW, †cÖvwUb, †K¬v‡ivwdj, 

K¨v‡ivwUb‡qW, GbRvBg, †Kv-GbRvBg, avZe Avqb BZ¨vw` _v‡K| 



cøvw÷W (Plastid)  
†K¬v‡ivcøv÷  (Chloroplast) 
 • KvR : 1. mv‡jvKms‡kølY cÖwµqvq kK©iv RvZxq Lv`¨ cȪ ‘Z Kiv 

Gi cÖavb KvR|  

•  2. m~h©v‡jv‡Ki mvnv‡h¨ d‡Uvdm‡dvivB‡jkb cÖwµqvq 

ADP-†K ATP-†Z iƒcvšÍwiZ Kiv Ges NADPH m„wó Kiv| 

•  3. cÖ‡qvR‡b †cÖvwUb I wbDwK¬K A¨vwmW ˆZwi Kiv| 

•  4. mvB‡UvcøvRwgK eskMwZ enb K‡i| 

 



†mw›UªIj (Centriole) 
• Ae¯’vb :  

• cÖavbZ cÖvwY‡Kv‡li wbDwK¬qv‡mi wbK‡U Aew¯’Z ÿz`ªv½ hv 

gvB‡µvwUDweDj aviY K‡i  

• †Kvl wefvRbKv‡j †Kv‡li ỳB †giæ n‡Z w¯úÛj Zš‘ MVb K‡i, Zv‡K 

†mw›UªIj e‡j|  

• ỳwU †mw›UªI‡ji Nwbô mshy³ve¯’v‡K †m‡›Uªv‡Rvg e‡j| †m‡›Uªv‡mvg 

†gvUvgywU B›Uvi‡dR Ae ’̄v‡Z †Kv‡li wbDwK¬qvm msjMœ n‡q Ae¯’vb 

K‡i| 

 



†mw›UªIj (Centriole) 
• Ae¯’vb :  

• Van Benden (1887) †Kv‡l †mw›UªIj Avwe®‹vi K‡ib Ges T. 

Bovery (1888) Gi we¯ÍvwiZ weeiY cÖ`vb K‡ib| 

•  ˆkevj, QÎvK, cÖf …wZ wKQz wbgœ‡kªwYi Dw™ ¢̀ mn mKj cÖKvi cÖvYx‡Z 

G‡`i cvIqv †M‡jI D”P †kÖwYi Dw™¢̀  †Kv‡l †m‡›Uªv‡Rvg Abycw¯’Z| 

 



†mw›UªIj (Centriole) 

• †fŠZ MVb :  

• †mw›UªIj AZxe ÿz ª̀ Ges bjvKvi MV‡bi|  

• †mw›UªIj msjMœ mvB‡UvcøvRg‡K ejv nq †m‡›Uªvwùqvi|  

• †mw›UªI‡ji †K›`ª¯’‡j _v‡K GKwU bjvKvi Aÿ Ges GB Aÿ‡K wN‡i 

Zš‘gq 9wU evwÛj mg`~i‡Z ¡ Ae¯’vb K‡i|  

• A‡ÿi mv‡_ Zš‘̧ ‡jv m~² Zš‘ Øviv Mvwoi PvKvi †¯úv‡Ki g‡Zv hy³ 

_v‡K| G Zš‘¸‡jv‡K gvB‡µvwUDweDjm (Microtubules) e‡j| 



†mw›UªIj (Centriole) 



†mw›UªIj (Centriole) 



†mw›UªIj (Centriole) 
• ivmvqwbK MVb :  

• G‡Z DNA Ges RNA Av‡Q| 

• cÖavb ivmvqwbK Dcv`vb †cÖvwUb Ges wKQz msL¨K wjwcWI _v‡K|  

 



†mw›UªIj (Centriole) 
• KvR : 1. aviYv Kiv nq cÖvwY‡Kv‡l †KvlwefvRb Kv‡j w¯úwÛj 

Zš‘ ˆZwi‡Z GwU f‚wgKv iv‡L| 

•  2. gvB‡µvwUDweDj¸‡jv †mw›UªIj n‡Z m„ó| 

•  3. wmwjqv Ges d¬v‡Rjvavix Dw™¢` I cÖvYx‡Z GwU †emvj 

ewW ˆZwi‡Z Ask †bq| 

•  4. eû‡Kvlx cÖvYxi KwZcq we‡kl †Kv‡l wmwjqv ev d¬v‡Rjv 

m„wó K‡i| 

•  5. ïµvYyi †jR m„wó‡Z f‚wgKv iv‡L| 

 



wbDwK¬qvm (Nucleus) 
• ievU© eªvDb (Robert Brown) 1831 wLª÷v‡ã AwK©‡Wi cÎ‡Kv‡l †MvjvKvi 

e ‘̄ †`L‡Z cvb Ges Gi bvgKiY K‡ib wbDwK¬qvm| 

• cÖK…Z †Kv‡li mvB‡UvcøvR‡g Aew¯’Z Mvp, A¯^”Q, †MvjvKvi ev Dc-e„ËvKvi 

mRxe AskwU‡K wbDwK¬qvm ev cÖvY‡K›`ª ejv nq| 

•  mvaviYZ cÖwZ †Kv‡l GKwU wbDwK¬qvm _v‡K, Z‡e G‡`i msL¨v GKvwaKI 

n‡Z cv‡i| Gi e¨vm cÖvq GK gvBµb| 

• Dw™¢‡`i wmf‡Kvl †f‡mj Ges gvby‡li †jvwnZ i³ KwYKvq cwiYZ Ae ’̄vq 

wbDwK¬qvm _v‡Kbv|  

• Avw`‡Kv‡l wSjøx Øviv Ave× Av`k© wbDwK¬qvm Abycw¯’Z| 



wbDwK¬qvm (Nucleus) 
• wbDwK¬qvi AveiYx (Nuclear Envelop) :  

• wbDwK¬qv‡mi evB‡ii w`‡K GKwU wØ Í̄i c`©v _v‡K|  

• G c`©vq AmsL¨ wQ ª̀ _v‡K| c`©vwUi cÖwZwUi Í̄i wjwcW I †cÖvwU‡bi mgš^‡q MwVZ|  

• wQ`ª¸‡jv we‡kl ai‡bi †cÖvwU‡bi mgš^‡q MwVZ  

• KvR : 

• c`©vwU wfZ‡ii †µvgvwUb I wbDwK¬IcøvRg‡K Ave× K‡i iÿYv‡eÿ‡Yi KvR K‡i|  

• GQvov GwU Ab¨vb¨ cÖ‡qvRbxq e¯‘i Av`vb-cÖ`v‡b mnvqZv K‡i| 

• G mKj wQ‡`ªi g‡a¨ w`‡q RNA I †cÖvwUb AYy †fZi †_‡K evB‡ii †cÖv‡UvcøvR‡g 

Mgb K‡i Ges ivB‡ev‡Rvg m„wó K‡i| 



wbDwK¬qvm (Nucleus) 



wbDwK¬qvm (Nucleus) 



wbDwK¬qvm (Nucleus) 
• wbDwK¬IcøvRg (Nucleoplasm) :  

• wbDwK¬qvi c`©v Øviv †Niv wbDwK¬qv‡mi Af¨šÍi ’̄ ¯”̂Q Nb, `vbv`vi, †Rjxi b¨vq Aa© 

Zij c`v_©‡K wbDwK¬IcøvRg e‡j| G‡K K¨vwiIwjç ev wbDwK¬qimI ejv nq| 

• G‡Z cÖavbZ †cÖvwUb _v‡K|  

• KvR : 

• RNA, wewfbœiKg GbRvBg Ges wKQz LwbR jeY Ae¯’vb K‡i| 

•  †µvgvwUb RvwjKv, wbDwK¬Ijvm I LwbR jeY aviY Kiv| 

• wbDwK¬qv‡mi wewfbœ ˆRewbK Kv‡R mnvqZv Kiv| 

• GbRvB‡gi Kvh©Kjv‡ci g~j †ÿÎ wnmv‡e KvR Kiv| 

 

 



wbDwK¬qvm (Nucleus) 
wbDwK¬Ijvm (Nucleolus) : 

•  weÁvbx d›Uvbv (1781) wbDwK¬Ijvm Avwe¯‹vi K‡ib| 

•  wbDwK¬IcøvR‡gi g‡a¨ Aew¯’Z ÿz̀ ª, †MvjvKvi, AwaK Nb I D¾¡j 

e¯‘‡K wbDwK¬Ijvm e‡j|  

• Gi cÖavb ivmvqwbK Dcv`vb †cÖvwUb, GQvov wKQzUv RNA _v‡K| 

wbDwK¬Ijvm‡K Zš‘gq, `vbv`vi 

KvR : 

1. †cÖvwUb ms‡kølY I msiÿY Kiv| 

2. RNA ms‡kølY Kiv| 

3. wbDwK¬IUvB‡Wi fvÛvi wn‡m‡e KvR Kiv| 

4. †cÖvwUb I RNA ms‡køl‡Yi gva¨‡g wbDwK¬IUvBW c‡ivÿfv‡e 

ivB‡ev‡Rvg ms‡køl‡Y mnvqZv K‡i| 

 



wbDwK¬qvm (Nucleus) 
• †µvgvwUb Zš‘ ev RvwjKv (Chromatin fibre or nuclear 

raticulum) :  

• wbDwK¬IcøvR‡gi g‡a¨ cu¨vPv‡bv myZvi gZ e¯‘‡K †µvgvwUb Zš‘ ev 

†µvgvwUb RvwjKv e‡j| 

•  †Kvl wefvR‡bi mgq GmKj †µvgvwUb Zš‘ wbw`©ó msL¨K †µv‡gvR‡g 

cwiYZ nq| 

•  †µvgvwUb Zš‘, Z_v †µv‡gvRg cÖavbZ wn‡÷vb I bb-wn‡÷vb †cÖvwUb 

Ges DNA Gi mgš^‡q MwVZ|  

• GQvov wKQz RNA, K¨vjwmqvg I g¨vM‡bwmqvg i‡q‡Q| 

• KvR : †µvgvwUb, Z_v †µv‡gv‡Rvg eskMwZi aviK I evnK wn‡m‡e KvR 

K‡i|  

• wgD‡Ukb I cÖKiY m„wó‡ZI G‡`i f~wgKv i‡q‡Q| 

 



• wbDwK¬qv‡mi KvR : 

1. wbDwK¬qvm Rxe †Kv‡li mvwe©K Kvh© cwiPvjbvi †fŠZwfwË (Dynamic 

center)|  

2. wbDwK¬qv‡mi †µv‡gv‡Rv‡g AmsL¨ wRb _v‡K| G mKj wRb ØvivB 

cÖRvwZi mg¯Í eskMZ ˆewkó¨ wbqwš¿Z nq| 

3. wbDwK¬qvm mg¯Í †cÖvwUb I GbRvBg ms‡kølY wbqš¿Y K‡i|  

4. wbDwK¬Ijvm RNA I †cÖvwUb ms‡køl‡Y mnvqZv K‡i, hv ivB‡evRg 

m„wó‡Z e¨eüZ nq| 

 

wbDwK¬qvm (Nucleus) 



• †Kv‡li wbDwK¬qv‡mi g‡a¨ Aew¯’Z Abywjcb (replication) 

ÿgZvm¤úbœ †hme myZvK …wZi eskMZxq Dcv`vb _v‡K Zv‡`i‡K 

†µv‡gv‡mvg e‡j|  

• cÖRvwZi ˆewkó¨ Abymv‡i cÖ‡Z¨K †Kv‡li wbDwK¬qv‡m GKwU wbw ©̀ó 

msL¨K †µv‡gv‡mvg _v‡K|  

• 1875 mv‡j weÁvbx Strasburger wbDwK¬qv‡m †µv‡gv‡mvg Avwe®‹vi 

K‡ib|  

• cÖRvwZ‡f‡` Gi 2n msL¨v 2 †_‡K 1600 ch©šÍ n‡Z cv‡i| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 
Dw™¢‡`i bvg †µv‡gv‡Rvg msL v̈ cÖvYxi bvg †µv‡gv‡Rvg msL v̈ 

Allium cepa (wcuqvR) 16 Homo sapiens (gvbyl) 46 

Brassica oleracea (euvavKwc) 18 Bos taurus (Miæ) 60 

Carica papaya (†cu‡c) 18 Canis familaris (KzKzi) 78 

Corchorus capsularis († ẁk cvU) 14 Felis catus (weovj) 38 

Helianthus annuus (m~h©gyLx) 34 Eqnus cabelus (†Nvov) 64 

Oryza sativa (avb) 24 Mus musculus (†QvU Bu`yi) 40 

Raphanus sativus (gyjv) 18 Bombyx mori (†ikg‡cvKv) 56 

Saccharum oficinarum (AvL) 80 Aedes agypti (gkv) 6 

Solanum tuberosum (Avjy) 48 Drosophila melanogaster (d‡ji gvwQ) 8 

Triticum aestivum (Mg) 42 Musca domestica (gvwQ) 12 

Zea mays (fzÆv) 20 Bufo americans (e¨vO) 22 

Nicotiana tabacum (ZvgvK) 48 Gallus domestica (†gviM-gyiwM) 78 

 



• †µv‡gv‡mv‡gi †fŠZ MVb :  

• cÖRvwZ‡f‡` †µv‡gv‡mv‡gi ˆ`N ©̈ mvaviYZ 0.2550 gvBµb Ges cȪ ’ 

0.22 gvBµb ch©šÍ n‡Z cv‡i|  

• †Kvl wefvR‡bi †gUv‡dR `kvq G¸‡jv AZ¨šÍ myMwVZ _v‡K Ges 

Avjv`vfv‡e „̀wó‡MvPi nq|  

• †KvlwefvR‡bi cÖ‡dR I †gUv‡dR `kvq cÖwZ †µv‡gv‡Rv‡gi ỳwU m~Î 

_v‡K| G‡`i cÖ‡Z¨KwU‡K †µvgvwUW e‡j| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



1| †µv‡gv‡bgv : cÖwZwU †µv‡gv‡Rvg j¤̂vjw¤̂fv‡e mvaviYZ ỳwU (KL‡bv 

AwaK) m~Î Øviv MwVZ; G m~Î‡KB †µv‡gv‡bgv e‡j| 

2| †µv‡gvwgqvi : †µvgvwU‡Wi ’̄v‡b ’̄v‡b †h †ewk NbZ¡hy³ `vbv`vi Ask 

_v‡K, G¸‡jv‡K †µv‡gvwgqvi e‡j|  

3| †m‡›Uªvwgqvi : †µv‡gv‡mvg¸‡jv‡K cixÿv Kivi Rb¨ we‡kl we‡kl iÄK 

c`v_© w`‡q is Ki‡j cÖwZwU †µv‡gv‡mv‡gi GKUv we‡kl Ask is MÖnY K‡i 

bv| d‡j H AskUv eY©nxb †`Lvq| †µv‡gv‡mv‡gi GB eY©nxb AÂjB 

†m‡›Uªvwgqvi| G‡K gyL¨ LuvRI e‡j| Z‡e †Kv‡bv †Kv‡bv †µv‡gv‡mv‡g 

GKvwaK †m‡›Uªvwgqvi _v‡K| 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



4| †m‡KÛvwi KzÂb : †µv‡gv‡mv‡gi †`‡n †m‡›Uªvwgqvi Qvov Ab¨ †Kv‡bv 

KzÂb _vK‡j Zv †m‡KÛvwi KzÂb bv‡g AwfwnZ nq| †Kv‡bv †Kv‡bv 

†µv‡gv‡mv‡gi †m‡KÛvwi KzÂb wbDwK¬Ijvm ˆZwi‡Z AskMÖnY K‡i, G‡`i 

nucleolar organizer e‡j| 

5| m¨v‡UjvBU : †Kv‡bv †Kv‡bv †µv‡gv‡mv‡gi GKcÖv‡šÍ GKwU †MvjvK …wZ 

Ask _v‡K, G‡K m¨v‡UjvBU e‡j| Giƒc m¨v‡UjvBUhy³ †µv‡gv‡mvg‡K m¨vU 

†µv‡gv‡mvg e‡j| †MŠYKzÂb cÖv‡šÍi KvQvKvwQ _vK‡j Giƒc nq| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



6| BD‡µvgvwUb Ges †nUv‡iv‡µvgvwUb : cÖwZwU †µv‡gv‡Rvg ỳai‡bi 

†µvgvwUb c`v_© w`‡q MwVZ|  

BD‡µvgvwUb Ges †nUv‡iv‡µvgvwUb|  

BD‡µvgvwUb: †µv‡gv‡Rv‡gi cÖavb Ask MVbKvix we¯Í…Z †µvgvwUb‡K 

BD‡µvgvwUb e‡j| †gUv‡dR `kvq we‡kl iÄK (†ewmK dzKwmb, wRgmv 

cÖf …wZ) e¨envi Ki‡j BD‡µvgvwUb Ask nvjKv iO ‡bq| 

 eskMwZi e¨vcv‡i AwaKZi mwµq G As‡k A‡bK †ewk DNA _v‡K|  

†nUv‡iv‡µvgvwUb: eskMwZi w`K w`‡q wbw®Œq| G As‡k DNA A‡cÿv RNA 

A‡bK †ewk _v‡K|  

eskMwZi w`K w`‡q wbw®Œq n‡jI wbDwK¬K GwmW ms‡køl‡Y Ges 

†µv‡gv‡Rv‡gi wbR¯ ̂wecvK wµqvq †nUv‡iv‡µvgvwUb Ask AZ¨šÍ mwµq| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



• †µv‡gv‡mv‡gi cÖKvi‡f` : 

• †gUv‡mw›UªK (Metacentric) : G ai‡bi †µv‡gv‡mvg Gi †m‡›Uªvwgqvi 

wVK gvSLv‡b Aew¯’Z| †gUv‡mw›UªK †µv‡gv‡mvg Gi evû ỳwU mgvb| 

Gbv‡dR ch©v‡q Gi AvK …wZ Bs‡iwR ‘V’ Aÿ‡ii g‡Zv †`Lvq| 

• mve-†gUv‡mw›UªK (Sub-metacentric) : G ai‡bi †µv‡gv‡mvg Gi 

†m‡›UªvwgqviwU ga¨Lvb †_‡K GKUz GKcv‡k Ae ’̄vb K‡i| GB 

†µv‡gv‡mvg Gi ỳB evû mvgvb¨ Amg ˆ`N ©̈wewkó nq Ges A¨vbv‡dR 

ch©v‡q Gi AvK …wZ KZKUv ‘L’ Gi g‡Zv nq| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



• †µv‡gv‡mv‡gi cÖKvi‡f` : 

• A¨v‡µv‡mw›UªK (Acrocentric) : G‡ÿ‡Î †m‡›UªvwgqviwU G‡Kev‡i cÖv‡šÍi 

KvQvKvwQ _v‡K| A¨v‡µv‡mw›UªK †µv‡gv‡mvg Gi GK evû A‡bK j¤v̂ Ges 

Aci evû †ek Lv‡Uv _v‡K| †Kvl wefvR‡bi Gbv‡dR `kvq Gi AvK …wZ 

KZKUv ‘J’ Gi g‡Zv nq| 

• †U‡jv‡mw›UªK (Telocentric) : G †µv‡gv‡mv‡g †m‡›UªvwgqviwU G‡Kev‡i 

cÖvšÍfv‡M Aew¯’Z| †U‡jv‡mw›UªK †µv‡gv‡mvg‡K GKevûwewkó g‡b nq| 

†Kvl wefvR‡bi Gbv‡dR ch©v‡q Gi AvK …wZ ‘I’ Gi g‡Zv nq| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



• †µv‡gv‡mv‡gi ivmvqwbK MVb : †µv‡gv‡mv‡gi cÖavb ivmvqwbK Dcv`vb 

n‡”Q DNA I †cÖvwUb| 

•  †µv‡gv‡mv‡gi ivmvqwbK MVb †ek RwUj| ivmvqwbK Dcv`vb¸‡jvi g‡a¨ 

i‡q‡Q  

• (K) wbDwK¬K GwmW : †µv‡gv‡mv‡g ỳB ai‡bi wbDwK¬K GwmW i‡q‡Q| 

h_v 

• DNA : G‡Z _v‡K 5 Kve©bwewkó wWAw·ivB‡evR kK©iv, A‰Re dm‡dU, 

A¨vwWwbb, ¸qvwbb, _vBwgb Ges mvB‡Uvwmb bvgK bvB‡Uªv‡Rb ÿviK| 

• RNA : GwU 5 Kve©bwewkó ivB‡evR kK©iv, A‰Re dm‡dU, A¨vwWwbb, 

_vBwgb, BDivwmj Ges mvB‡Uvwmb bvgK bvB‡Uªv‡Rb ÿviK Øviv MwVZ| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



• †µv‡gv‡mv‡gi ivmvqwbK MVb 

• (L) †cÖvwUb : †µv‡gv‡mv‡g ỳB ai‡bi †cÖvwUb †`Lv hvq| h_v 

• wn‡÷vb : GwU AvwR©wbb, wnw÷wWb, jvBwmb cÖf …wZ Øviv MwVZ| 

• bb-wn‡÷vb : G‡Z wU ª‡Þv‡db I UvB‡ivwmb A¨vgvB‡bv GwmW †ewk 

cwigv‡Y cvIqv hvq| 

• (M) Ab¨vb¨ Dcv`vb : G‡Z wjwcW, K¨vjwmqvg, Avqib, g¨vM‡bwmqvg 

Avqb, GbRvBg I Ab¨vb¨ ivmvqwbK c`v_© Aí cwigv‡Y _v‡K| 

• :  

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



• †µv‡gv‡mv‡gi KvR : 

•  1| †µv‡gv‡mvg Rx‡ei eskMZxq ˆewk‡ó¨i aviK I evnK| 

•  2| Giv †Kv‡li hveZxq ˆRe ms‡kølYg~jK Kvh©vewj wbqš¿Y K‡i| 

•  3| G‡`i MVbMZ I msL¨vMZ cwieZ©b Rxe‡`‡n cÖKiY m„wó K‡i| 

•  4| wKQz Dw™¢` I cÖvYxi wj½ wba©vi‡Y †µv‡gv‡mvg f~wgKv iv‡L| 

•  5| †Kvl wefvR‡bI †µv‡gv‡mvg we‡kl f~wgKv iv‡L| 

 

†µv‡gv‡Rvg ev †µv‡gv‡mvg (Chromosome) 



• †h mKj Dcv`v‡bi gva¨‡g gvZv-wcZvi ˆewkó¨mg~n Zv‡`i mšÍvb-

mšÍwZ‡Z ¯’vbvšÍwiZ nq Zv‡`i‡K eskMZxq e¯‘ ejv nq| 

•  wbDwK¬K A¨vwmW (DNA) eskMZxq e¯‘| RNA fvBiv‡mi †ÿ‡Î RNA 

eskMZxq e¯‘|  

• Giv AmsL¨ wbDwK¬IUvBW Gi mgš^‡q MwVZ| 

 

eskMZxq e¯‘ (Genetic Material) 



• †h mKj Dcv`v‡bi gva¨‡g gvZv-wcZvi ˆewkó¨mg~n Zv‡`i mšÍvb-

mšÍwZ‡Z ¯’vbvšÍwiZ nq Zv‡`i‡K eskMZxq e¯‘ ejv nq| 

•  wbDwK¬K A¨vwmW (DNA) eskMZxq e¯‘| RNA fvBiv‡mi †ÿ‡Î RNA 

eskMZxq e¯‘|  

• Giv AmsL¨ wbDwK¬IUvBW Gi mgš^‡q MwVZ| 

 

eskMZxq e¯‘ (Genetic Material) 



• †h mKj Dcv`v‡bi gva¨‡g gvZv-wcZvi ˆewkó¨mg~n Zv‡`i mšÍvb-

mšÍwZ‡Z ¯’vbvšÍwiZ nq Zv‡`i‡K eskMZxq e¯‘ ejv nq| 

•  wbDwK¬K A¨vwmW (DNA) eskMZxq e¯‘| RNA fvBiv‡mi †ÿ‡Î RNA 

eskMZxq e¯‘|  

• Giv AmsL¨ wbDwK¬IUvBW Gi mgš^‡q MwVZ| 

 

eskMZxq e¯‘ (Genetic Material) 



• wbDwK¬ImvBW: 

• GK AYy bvB‡Uªv‡Rb ÿviK I GK AYy †c‡›UvR myMvi hy³ n‡q MwVZ †hŠM‡K 

ejv nq wbDwK¬ImvBW|  

•  wbDwK¬IUvBW : GK AYy wbDwK¬ImvBW Gi mv‡_ GK AYy dm‡dU hy³ n‡q MVb 

K‡i GK AYy wbDwK¬IUvBW| A_©vr GK AYy bvB‡Uªv‡Rb ÿviK, GK AYy 

†c‡›UvR myMvi Ges GK AYy dm‡dU hy³ n‡q MwVZ †hŠ‡Mi bvg wbDwK¬IUvBW|  

• wbDwK¬IUvB‡W ` yBai‡bi †c‡›UvR myMvi _v‡K| h_v wWAw· ivB‡evR myMvi 

(DNA Gi wbDwK¬IUvB‡W _v‡K) Ges ivB‡evR myMvi (RNA Gi wbDwK¬IUvB‡W 

_v‡K)| 

 

DNA 



DNA 



DNA 



•bvB‡Uªv‡Rb ÿviK cÖavbZ `yB ai‡bi;  

•h_v wcDwib ÿviK Ges cvBwiwgwWb ÿviK|  

•A¨v‡Wwbb Ges ¸qvwbb‡K ejv nq wcDwib ÿviK  

•Ges mvB‡Uvwmb, _vBwgb Ges BDivwmj‡K ejv 

nq cvBwiwgwWb ÿviK| 

 

DNA 



DNA 



DNA 





• wbDwK¬K A¨vwm‡Wi g~j Dcv`vb wbDwK¬IUvBW| wbDwK¬IUvB‡W hw` ivB‡evR myMvi _v‡K 

Zvn‡j Zv‡K ivB‡evwbDwK¬IUvBW Ges wbDwK¬IUvB‡W hw` wWAw·ivB‡evR myMvi _v‡K 

Zvn‡j Zv‡K wWAw·ivB‡evwbDwK¬IUvBW ejv nq|  

DNA 



AMP = Adenosine monophosphate (ivB‡evm myMvihy³)  

dAMP = deoxy Adenosine monophosphate (wWAw·ivB‡evm 

myMvihy³) 

dGMP = deoxy Guanosine monophosphate 

dTMP = deoxy Thymidine monophosphate 

dCMP = deoxy Cytidine monophosphate etc. 

 

DNA 



DNA 
• DNA-Gi †fŠZ MVb :  

1953 mv‡j hy³iv‡óªi weÁvbx J.D Watson Ges hy³iv‡R¨i weÁvbx 

Francis H.C. Crick DNA AYyi †h Wvej †nwj· MvVwbK g‡Wj 

cÖ¯Íve K‡ib 

 Zuviv The Double Helix” bvgK eB‡Z wjwce× K‡ib| GB g‡Wj 

cÖ¯Ív‡ei Rb¨ Zuviv 1963 mv‡j †bv‡ej cyi¯‹vi jvf K‡ib|  

• Watson Ges Crick DNA †K GKwU c üvPv‡bv wmuwoi mv‡_ Zzjbv 

K‡ib|  



Watson Ges Crick Gi DNA g‡Wj 

1. DNA AYy wØm~ÎK, cu¨vPv‡bv wmuwoi g‡Zv Nyiv‡bv hv‡K ejv nq 

Wvej †nwj·| 

2. m~Î ỳBwU wecixZgyLx n‡q (GKwU 5  3 gyLx, AciwU 

35 gyLx) mg`~i‡Z ¡ cvkvcvwk Aew¯’Z| 

3. wmuwoi ỳB w`‡Ki †iwjs ˆZwi nq wWAw· ivB‡evR myMvi I 

dm‡dU Gi ch©vqµwgK mshyw³i gva¨‡g| 

 

DNA 



Watson Ges Crick Gi DNA g‡Wj 

4. m~ÎØ‡qi cvkvcvwk Aew¯’Z cwic~iK bvB‡Uªv‡Rb ÿviK¸‡jv 

nvB‡Wªv‡Rb eÛ Øviv hy³ nq| GK w`‡Ki A¨v‡Wwbb Aci w`‡Ki _vBwgb 

Gi mv‡_ ỳBwU nvB‡Wªv‡Rb eÛ Øviv mshy³ _v‡K (A = T ev T = A) 

Ges GKw`‡Ki mvB‡Uvwmb Aciw`‡Ki ¸qvwbb Gi mv‡_ wZbwU 

nvB‡Wªv‡Rb eÛ w`‡q hy³ _v‡K (C  G ev G  C)| 

5. ÿviK¸‡jv (A,T,G,C) myMvi Gi 1bs Kve©‡bi mv‡_ hy³ _v‡K|  

 

DNA 



Watson Ges Crick Gi DNA g‡Wj 

6. dm‡dU wb‡Pi myMv‡ii 5 Kve©‡bi mv‡_ Ges Dc‡ii myMv‡ii 

3 bs Kve©‡bi mv‡_ hy³ _v‡K| 

7. Wvej †nwj· Gi cÖwZwU c~Y©v½ cu¨v‡Pi ˆ`N ©̈ 34Å| cÖwZ c üv‡P 

10wU g‡bvwbDwK¬IUvBW †Rvov _v‡K| A_©vr GK †Rvov 

g‡bvwbBwK¬IUvBW Gi ˆ`N ©̈ 3.4Å| 

8. †nwj· Gi e¨vm 20Å| ˆ`N ©̈ wewfbœ n‡Z cv‡i| 

 

DNA 



DNA 



Watson Ges Crick Gi DNA g‡Wj 

DNA 



• eskMZxq e¯‘ wn‡me DNA f‚wgKv 

• DNA ev Gi Askwe‡klB n‡jv wRb hv eskMwZi evnK| 

• DNA ØvivB †Kvl wefvR‡bi mgq wbf©yj cÖwZwjwc m„wó nq| A_©vr 

†µv‡gvRg †µvgvwUW m„wó K‡i| 

• DNA B eskMwZi mKj ˆRweK ms‡KZ enb Ges mÂvwiZ Kivi 

ÿgZv iv‡L| 

• DNA Gi MVb AZ¨šÍ ’̄vqx Ges we‡kl †Kvb KviY (wgD‡Ukb) Qvov 

Gi †Kvb cwieZ©b nq bv| 

• DNA B mRNA Gi g‡a¨ GbRvBg I Ab¨vb¨ †cÖvwUb ms‡køl‡Yi 

evZ©v †cÖiY K‡i| 

 

DNA 



RNA ivB‡evwbDwK¬IUvB‡Wi g‡bvgvi| 

†fŠZMVb : DNA Gi g‡ZvB RNA GKwU cwjwbDwK¬IUvBW m~Î A_©vr 

GUv wbDwK¬IUvB‡Wi cwjgvi| Gi g‡bvgvi‡K ejv nq 

ivB‡evwbDwK¬IUvBW| RNA GKm~Î †PB‡bi b¨vq| GwU ¯’v‡b ’̄v‡b 

KzÐwjZ Ae¯’vq _v‡K| 

ivmvqwbK MVb :  

1| 5 Kve©bwewkó ivB‡evR myMvi| 

2| A¨v‡Wwbb (A), ¸qvwbb (G), mvB‡Uvwmb (C) Ges BDivwmj 

(U) _v‡K, _vqvwgb _v‡K bv| 

3| dm‡dU (dm‡dvwiK A¨vwmW)| 

 GKwU bvB‡Uªv‡Rb ÿvi‡Ki mv‡_ GK AYy ivB‡evR myMvi wgwjZ n‡q 

ˆZwi K‡i GK AYy ivB‡evwbDwK¬ImvBW|  

 

RNA 



RNA 



• RNA-Gi cÖKvi‡f` : 

(K) †R‡bwUK RNA (Genetic RNA) : †h mg¯Í RNA mivmvwi 

eskMwZi Kv‡R wb‡qvwRZ _v‡K Zv‡K †R‡bwUK RNA e‡j| mgMÖ 

fvBivj RNA Gi AšÍf©y³| 

(L) bb †R‡bwUK RNA (Non Genetic RNA) : D”P †kÖwYi 

Rx‡ei †Kv‡l Aew¯’Z DNA †_‡K m„ó RNA hv mivmwi eskMwZi 

Kv‡R AskMÖnY K‡i bv Zv‡K bb †R‡bwUK RNA e‡j| G RNA 

†cÖvwUb ms‡køl‡Yi Kv‡R RwoZ| 

RNA 



• bb †R‡bwUK RNA: 

1| evZ©ven RNA (Messenger RNA ev mRNA) : 

†h RNA AYy wbDwK¬qvi DNAÕi QuvP (template) n‡Z m„wó n‡q 

DNAÕi wb‡`©wkZ †KvW enb K‡i wbDwK¬qvm n‡Z mvB‡UvcøvR‡g Av‡m 

Ges ivB‡evR‡gi mv‡_ mshy³ n‡q †cÖvwUb ms‡køl‡Y AskMÖnY K‡i 

Zv‡K Messenger RNA ev mRNA e‡j| †gvU 

DNAÕi †cÖvwUb Drcv`‡bi ms‡KZ mRNA enb K‡i mvB‡UvcøvR‡g 

wb‡q Av‡m e‡j G‡`i evZ©ven RNA ev Messenger RNA ejv 

nq| 

 

RNA 



RNA 

 

mRNA-Gi KvR :  

 Giv wbDwK¬qvm n‡Z †R‡bwUK evZ©v enb K‡i 

ivB‡ev‡mv‡g wb‡q hvq  

Ges tRNA Gi mnvqZvq wbw`©ó A¨vgvB‡bv A¨vwmW 

Abyµ‡gi k„•Lj ˆZwi K‡i cwj‡ccUvBW, Z_v †cÖvwUb 

ms‡køl‡Y mnvqZv K‡i| 

 



• 2| UªvÝdvi RNA (Transfer RNA ev tRNA) : 

 †h mKj RNA †cÖvwUb ms‡køl‡Yi ¯’v‡b mRNA wb‡`©wkZ †KvWb 

Abymv‡i A¨vgvB‡bv A¨wmW‡K cwien‡bi Kv‡R wb‡qvwRZ _v‡K Zv‡K 

UªvÝdvi RNA e‡j 

GKUv tRNA †Z 7080wU wbDwK¬IUvBW _v‡K|  

R.W. Holley Ges Zuvi mnKgx©iv tRNAÕi MV‡b †K¬vfvi wjd g‡Wj 

cÖ¯Íve K‡ib| G g‡Wj Abyhvqx G‡Z 5wU we‡kl AÂj _v‡K| h_v 

K) A¨vgvB‡bv A¨vwmW mshyw³ evû; L) TC evû; M) DHU evû; N) 

AwZwi³ evû Ges O) A¨w›U‡KvWb evû| 

 

 

RNA 



RNA (Transfer RNA ev tRNA) : 





(Transfer RNA ev tRNA) 
KvR :  

wewfbœ cÖKvi A¨vgvB‡bv A¨vwm‡Wi Rb¨ 61 wU wbw`©ó tRNA Av‡Q|  

wbw`©ó tRNA wbw`©ó A¨vgvB‡bv A¨vwm‡Wi mv‡_ hy³ n‡q H A¨vgvB‡bv 

A¨vwmW‡K †cÖvwUb Drcv`‡bi ¯’v‡b wb‡q Av‡m Ges tRNA Gi  

A¨vw›U‡KvWb evû mRNA †KvW‡bi mv‡_ †Rvo (pairing) euv‡a|  

Gi d‡j wbw`©ó ¯’v‡b wbw`©ó A¨vgvB‡bv GwmW hy³ n‡q †cÖvwUb 

ms‡køwlZ nq| 

 



RNA 
3| ivB‡ev‡Rvgvj RNA (Ribosomal RNA ev rRNA) : 

 ivB‡evR‡gi MvVwbK Dcv`vb wnmve †h RNA _v‡K Zv‡K 

ivB‡ev‡Rvgvj RNA ev rRNA e‡j|  

Giv †cÖvwU‡bi mv‡_ hy³ n‡q ivB‡evwbDwK¬I †cÖvwUb KYv MVb K‡i| 

KvR :  

1. rRNA Gi cÖavb KvR n‡”Q †cÖvwUb ms‡køl‡Yi mgq mRNA Gi 

Site wnmv‡e KvR Kiv (B. Lewen, 2005)|  

2. Giv †cÖvwUb ms‡køl‡Y mnvqZv K‡i Ges ivB‡ev‡mv‡gi MVb Dcv`vb 

wn‡m‡e KvR K‡i| 

 



RNA 



DNA Replication 

 †h cÖwµqvq GKwU DNA AYy †_‡K GKB iKg `ywU DNA AYy m„wó 

nq Zv‡K cÖwZwjcb ev †iwcø‡Kkb e‡j| 

 Watson Ges Crick cÖ¯Íve K‡ib †h †iwcø‡Kk‡bi mgq cwic~iK 

ÿviK †Rv‡oi ga¨Kvi nvB‡Wªv‡Rb eÜbx †f‡O m~ÎK ỳwU ci¯úi n‡Z 

c„_K n‡q hvq  

Ges GK GKwU m~ÎK bZzb m~Î‡Ki Rb¨ QuvP ev †Ug‡cøU wn‡m‡e KvR 

K‡i| DNA †iwcø‡Kkb m¤ú‡K © wZbwU g‡Wj cÖ¯Íve Kiv n‡q‡Q| 

 



DNA Replication 

1| msiÿYkxj c×wZ (Conservative method)  

 2| Aa©msiÿYkxj c×wZ (Semiconservative method)  

3| we”QziYkxj c×wZ (Dispersive method)  

1958 mv‡j Mathow Meselson & Franklin Stahl cixÿvi 

gva¨‡g m‡›`nvZxZfv‡e cÖgvY K‡ib †h DNA AYyi †iwcø‡Kkb 

Aa©msiÿYkxj c×wZ‡Z msNwUZ nq| 

 



DNA Replication 



DNA Replication 
• DNA ms‡køl‡Yi (Aa©iÿYkxj cÖwµqvi) avcmg~n: 

• 1. DNA ms‡køl‡Yi m~Pbv  

•  2. wØm ~‡Îi cvK †Lvjb (Unwinding)  

• 3. GKK m~‡Îi ¯’vwqZ¡ jvf  

• 4. m~Pbv we›`y‡Z RNA-cÖvBgvi Gi m„wó  

• 5. DNA k„•Lj ea©b 

• 6. RNA-cÖvBgv‡ii we‡gvPb 

• 7. DNA Gi LÐmg ~‡ni g‡a¨ †Rvov jvMvb 



DNA Replication 



DNA Replication 



wRb (Gene) 
Johansen (1909) eskavivi wbqš¿K e¯‘‡K gene bvg †`b|  

wRb Rx‡ei MVb, eskMwZ Ges ˆewPÎ¨‡K wbqš¿Y K‡i| Avevi wRb‡K 

wm‡÷ªvb (Cistron), wgDUb (muton) I wiKb (recon) DcÎGK‡K 

wef³ Kiv nq| 

wm‡÷ªvb (Cistron) : DNA AYyi †h Ask GKwU Kvh©Kix †cÖvwUb ˆZwi 

Ki‡Z cv‡i| Zv‡K wm‡÷ªvb e‡j| 

wgDUb (Muton) : Muton n‡jv wgD‡Ukb Gi GKK, A_©vr, DNA 

Gi †h ÿz̀ ªZg As‡k wgD‡Ukb N‡U Zv‡K Muton e‡j| 

wiKb (Recon) : Recon n‡jv recombination-Gi GKK A_©vr, 

DNA-Gi †h As‡k µwms Ifvi N‡U †m Ask‡K recon e‡j| 

 



wRb (Gene) 
wR‡bi AvaywbK aviYv (Modern concept of gene) :  

 eZ©gvbKv‡j wRb‡K DNA ev Gi GKwU Ask g‡b Kiv nq, 

hv‡Z wbDwK¬IUvBW ch©vqµ‡g mvRv‡bv _v‡K| AvaywbK 

msÁvbymv‡i, Gene is a particular segment of 

DNA molecule which synthesis a functional 

protein having a phenotypic effect.” A_©vr, 

wRb DNA-Gi GKwU wbw`©ó Ask, hv GKwU Kvh©Kix †cÖvwUb 

ˆZwii gva¨‡g wbw`©ó ˆewk‡ó¨i cÖKvk NUvq|  



wRb (Gene) 
wR‡bi cÖavb ˆewkó¨ wbgœiƒc 

1| ^̄-cÖwZiƒc m„wó  

2| †nUv‡ivK¨vUvjvBwmm  

3| wgD‡Ukb 



†R‡bwUK †KvW (Genetic Code) 
wRb GbRvBg m„wói gva¨‡g Rx‡ei ˆewk‡ó¨i cÖKvk NUvq Ges GKwU wRb GKwU 

GbRvBg ev cwj‡ccUvBW ms‡kølY-wbqš¿Y K‡i|  

†R‡bwUK †Kv‡Wi ˆewkó¨ 

(K) †Kv‡Wi kã wZb Aÿihy³ (Triplet code ward) : †hgb AAA, AUG, 
UUU, AUC BZ¨vw`|  

(L) Ø_©KnxbZv (Non-ambiguityy) 

(M) wePz¨wZ ev A‡avMvwgZv (Degeneracy) : †hgb wjDwmb‡K 6wU †KvWb (UUA, 
UUG, CUU, CUC, CUA Ges CUG) 

(N) AbwaµwgZv (Non-Overlaping) : 

(O) weivgnxb ev Kgvnxb (Commaless) : 

(P) m~Pbv †KvWb (Starter or initiator) : AUG A_ev GUG  

(Q) mgvcbx †KvWb (Stop coden or terminetor or non-Sense codon) :            

                                                      UAA, UAG Ges UGA.  

(R) †giæZ¡ (Polarity) : 5 bs cÖvšÍ †_‡K 3 bs cÖv‡šÍi w`‡K ch©vqµ‡g Ae¯’vb K‡i| 

(S) me©Rbxb (Universality)  

 



†R‡bwUK †KvW (Genetic Code) 





Gene Expression 
 DNA-†Z msM„nxZ Z_¨ ga¨eZx© evnK (intermediate carier) 

mRNA Gi gva¨‡g †kl ch©šÍ cwj‡ccUvBW Drcv`bB nj wR‡bi 

cÖKvk ev Gene Expression|  

cÖ_‡g UªvÝwµckb Gi gva¨‡g DNA ‡_‡K mRNA ˆZwi nq|  

GLv‡b DNA-Gi GKwU m~‡Îi cwic~iK †em wmKz‡qÝ 

(complimentary base sequence) ˆZwi nq mRNA-†Z|  

G‡ÿ‡Î RNA cwjgv‡iR GbRvBg f‚wgKv cvjb K‡i| 

 







Protein synthesis 
UªvÝwµckb (Transcription) 

GKwU wRb ev DNA †_‡K RNA m„wói cÖwµqv‡K UªvÝwµckb e‡j|  

GbRvB‡gwUK c×wZ‡Z DNA †Ug‡cøU ÷ªvÛ Gi GKwU wbw ©̀ó µg 

(sequence) hy³ wbDwK¬IUvB‡Wi wecixZ µghy³ RNA ms‡køwlZ 

nq| 

DNA Wvej †nwj· Gi †h m~ÎwUi Dci RNA AYy m„wó n‡e Zv‡K 

†Ug‡cøU m~Î (template strand) e‡j Ges Gi wecix‡Z †h m~ÎwU 

wbw®Œq _v‡K Zv‡K †KvwWs m~Î (coding strand) e‡j| 

 



• UªvÝwµckb †KŠkj :  

1| cÖ_‡g †Kvi-GbRvBg RNA-Polymerase Gi mv‡_ †cÖv‡gvUvi 

wmMgvdv±i hy³ n‡q RNA-Polymerase complex m„wó nq| 

•  wmMgvd¨v±iwU cÖviw¤¢K we›`y wbe©vPb K‡i Ges RNA-Polymerase 
GbRvBg DNA Gi cvK Ly‡j RNA ms‡køl‡Yi KvR ïiæ K‡i|  

• †Ug‡cøU m~‡Îi cwic~iK ivB‡evwbDwK¬IUvBW hy³ n‡q RNA ms‡køwlZ 

n‡Z _v‡K| 

2| †Ug‡cøU m~Î‡K QuvP wnmv‡e e¨envi K‡i RNA ms‡køwlZ nq| 

RNA Gi 5 cÖvšÍ †_‡K 3 cÖv‡šÍi w`‡K ms‡kølY N‡U| GKv‡R ATP 
e¨eüZ nq| 

3| RNA ms‡kølY †kl n‡j †iv (P) d¨v±‡ii ms‡K‡Z RNA-
polymerase Ges RNA gy³ nq| 

 

Protein synthesis 



UªvÝwµckb †KŠkj 

 

3
 5

 

3
 5

 

5
 

5
 

3
 

3
 

3
 5

 
5

 

3
 

5
 3

 

DNA †Ug‡c­U ÷ª¨vÛ DNA †KvwWs ÷ª¨vÛ 

RNA cwjgv‡iR 

Kg‡c­· 

RNA cwjgv‡iR Kg‡c­· mshyw³KiY 

Ges UªvÝwµckb Gi m~Pbv 

UªvÝwµckb Gi m~Pbv ’̄v‡b DNA 

wkK‡ji cu¨vP Ly‡j hvIqv Ges 

RNA ms‡k­lY ïi“ 

 

†Ug‡c­U DNA m~Î 

RNA cwjgv‡iR 

RNA m„wó 

RNA 

DNA 

3
 5

 

wmMgv d¨v±i 



Translation 

• †h cÖwµqvq mRNA †Z †em wmKz‡qÝ AvKv‡i iwÿZ Z_¨ Abyhvqx 

wbw`©ó A¨vgvB‡bv A¨vwmW¸‡jv G‡Ki ci GK †ccUvBW eÜ‡bi 

gva¨‡g cwj‡ccUvBW †PBb A_©vr †cÖvwUb ˆZwi K‡i Zv‡K UªvÝ‡jkb 

e‡j| 

DNA
UªvÝwµckb

mRNA
UªvÝ‡jkb

†cÖvwUb



Translation 
• UªvÝ‡jkb †KŠkj :  

• 1. A¨vgvB‡bv A¨vwm‡Wi mwµqZv (Activation of amino acid); 

• 2. cÖviw¤¢KiY (Initiation); 

• 3. ewa©ZKiY (Elongation); 

• 4. cÖvšÍxqKiY (Termination).  

 









Protein synthesis 



THANKS 


