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wPÎ : AYyexÿY h‡š¿ `„ó wewfbœ ai‡bi †Kvl

Dw™¢` †KvlDw™¢` †Kvl

Bs‡iRx fvlvq Cell (j¨vwUb Cellula A_© †QvU Ni) (KzVyix, cÖ‡Kvô, †gŠgvwQi Ni) 
kãwU G‡m‡Q MÖxK kytos- duvKv Avavi ev ̄ ’vb †_‡K| e„wUk weÁvbx ievU© ûK (Robert 
Hooke) 1665 L„÷v‡ã Cell kãwU‡K we‡kl A‡_© me©cÖ_g e¨envi I cÖ‡qvM K‡ib 
hvi evsjv cwifvlv †Kvl| Cell ev †Kvl nj Rxe‡`‡ni MVbMZ I Kvh©MZ GKK| 
GK‡Kvlx ev A‡Kvlx Rxe‡`n GKwUgvÎ †Kvl wb‡q MwVZ| wKš‘ eû‡Kvlx Rxe‡`n AmsL¨ 
†Kv‡li mgwó| G AmsL¨ †Kvl mgwói wgwjZ cÖqv‡mB eû‡Kvlx Rxe‡`‡ni mg¯Í ‰RewbK 
Kvh©vewj m¤úbœ n‡q _v‡K| Rxe‡bi DrcwË, Ae¯’vb, ̂ RweK Kvh©vewj, weeZ©b meB †Kvl 
wfwËK|

ˆ`wnK MVb, RxebhvÎv cÖYvjx I kvixie„Ëxq Kvh©Kjv‡ci w`K †_‡K we‡ePbv K‡i †Kv‡li GKvwaK msÁv cÖPwjZ Av‡Q|

i)  Swanson I Webster (1978) Gi g‡Z Rxe‡bi †fŠZ mËvi †gŠwjK GKK‡K †Kvl e‡j| 

ii)  De Robertis (1978) Gi g‡Z Rxe‡`‡ni MvVwbK I ˆRewbK Kvh©wbe©vnx GKK‡K †Kvl e‡j|

iii) 1983 mv‡j †jvqx Ges wm‡KwfR (Loewy and Sickevitz) bvgK `yRb †KvlweÁvbxi g‡Z Aa© cÖ‡ek¨ c`©v 
Øviv Ave„Z Ges Ab¨ ˆReZš¿wenxb gva¨‡g ¯^cybiærcv`‡b mÿg RxewKªqvi GK‡Ki bvg †Kvl| 

iv) AvaywbK Kv‡ji aviYv Abyhvqx, ÒcøvRgv c`©v†ewóZ Ges wbDwK¬qvm wbqwš¿Z GKLÐ mvB‡UvcøvRg‡K †Kvl e‡jÓ| 

†Kvl n‡jv Rxe‡`‡ni MVb I Kv‡Ri GKK hv ¯^wbf©i I AvZ¥cÖRbbkxj, cÖ‡f`‡f`¨ c`©v w`‡q cwi‡ewóZ Ae¯’vq 
†cÖv‡UvcøvRg wb‡q MwVZ Ges c~e©Zb †Kvl †_‡K m„ó| 

†Kvl (Cell)

cÖvwY‡Kvl

Robert Hooke, 1665

†Kvl I Gi MVb
CELL AND CELL STRUCTURE

cÖvwY‡KvlDw™¢` †Kvl

GB Aa¨v‡qi cÖavb kãmg~n (Key Words)
†Kvl †Kvlwe`¨v cøvR‡gv‡WmgvUv wj‡cv‡cÖvwUb

wn‡÷vb bbwn‡÷vb †cwjKj BD‡KªvgvwUb

†nUv‡iv‡KªvgvwUb wbDwK¬K GwmW wbDwK¬ImvBW wbDwK¬IUvBU

DNA †iwcø‡Kkb †R‡bwUK †KvW UªvÝ‡kølY UªvÝwKªckb 
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wPÎ : Avw` †Kvl wPÎ : cÖK…Z †Kvl

wPÎ : †`n †Kvl

Dw™¢` †`n †Kvl Dw™¢` Rbb †KvlcÖvwY †`n †Kvl cÖvwY Rbb †Kvl

wPÎ : Rbb †Kvl

†Kvl we`¨v : RxeweÁv‡bi †h kvLvq †Kv‡li c`vw_©K ev †fŠZ I ivmvqwbK MVb, ˆRweK Kvh©vewj, weKvk, cwiùziY, 
†Kvl A½vYyi MVb Ges wefvRb Øviv c~e©Zb †Kvl †_‡K bZzb †Kv‡li DrcwË cÖf„wZ A_©vr GK K_vq, †Kvl m¤ú‡K© 
M‡elYv I ch©v‡jvPbv Kiv nq Zv‡K †Kvlwe`¨v ev Cytology ejv nq|

†Kv‡li cÖKvi‡f` (Types of cell): 1949 mv‡j Rvg©vb weÁvbx dU (Fott) †Kv‡li wbDwK¬qv‡mi MV‡bi Dci wfwË 
K‡i †Kvl‡K `y fv‡M fvM K‡i‡Qb, h_v: Avw`‡Kvl (Prokaryotic cell) Ges cÖK…Z †Kvl (Eukaryotic cell) |

(i) Avw` †Kvl (Prokarytic cell) t †h me †Kv‡l mymsMwVZ I mywbw`©ó wbDwK¬qvm †bB †mB †Kvl‡K Avw` †Kvl ejv 
nq| Avw` †Kv‡li mvB‡UvcøvR‡g ivB‡ev‡mvg e¨ZxZ Ab¨ †Kvb ÿz`ªv½ (h_v gvB‡UvKwÛªªqv, MjwR ewW, cøvw÷W, 
G‡ÛvcøvRwgK †iwUKzjvg BZ¨vw`) _v‡K bv| mvaviYZ wdkvb (Fission) A_ev A¨vgvB‡UvwUK c×wZ‡Z †Kvl 
wefvRb m¤úbœ nq| fvBivm, e¨vK‡Uwiqv, bxjvf meyR ˆkevj Gi †Kvl Avw`‡Kv‡li cÖK…ô D`vniY|

(ii) cÖK…Z †Kvl (Eukaryotic cell) t Eukaryotic kãwU wMÖK kã †_‡K †bqv n‡q‡Q hvi A_© eu = good; 
karyon = nucleus A_©vr fvj wbDwK¬qvmhy³ †Kvl| Ro †KvlcÖvPxi wewkó †h me †Kv‡l myMwVZ I mywbw`©ó 
wbDwK¬qvm we`¨gvb †mB †Kvl‡K cÖK…Z †Kvl ejv nq|

kvixie„Ëxq Kv‡Ri ZviZ‡g¨i Dci wfwË K‡i GKwU eû‡Kvlx Rx‡ei †Kvl¸‡jv‡K `yfv‡M fvM Kiv hvq :
1| †`n‡Kvl (Somatic cell): eû‡Kvlx †hme †Kvl ïay Rxe‡`n MVb K‡i, Rbb Kv‡R AskMÖnY K‡i bv, †m¸‡jv‡K 

†`n‡Kvl e‡j| gvB‡Uvwmm wefvRb cÖwµqvq cyi‡bv †`n‡Kvl †_‡K bZzb †`n‡Kvl m„wó nq| 
2| Rbb †Kvl ev M¨vwgU (Reproductive cell ev Gamete) : eû‡Kvlx Rx‡ei †hme †Kvl ïay Rbb Kv‡R AskMÖnY 

K‡i, †m¸‡jv‡K Rbb‡Kvl e‡j| Rbb‡Kvl `yiK‡gi, h_v: ïKªvYy I wW¤^vYy| Giv wg‡qvwmm wefvRb cÖwµqvq 
h_vµ‡g ïKªvYy gvZ…‡Kvl I wW¤^vYy gvZ…‡Kvl †_‡K m„wó nq| 

†Kv‡li wbDwK¬qv‡m Dcw¯’Z †µv‡gv‡mv‡gi msL¨vi wfwË‡Z †Kvl cÖavbZ `ycÖKvi| h_v :
1| wWcø‡qW †Kvl (Diploid cell): Gme †Kv‡li wbDwK¬qv‡m `y†mU (2n) †µv‡gv‡mvg _v‡K| cÖwZ‡mU 

†µv‡gv‡mvg‡K GK‡Î wR‡bvg e‡j| myZivs, wWcø‡qW †Kv‡l `y†mU wR‡bvg _v‡K| me   Dw™¢` I cÖvYxi †`n 
†Kvl wWcø‡qW  (2n)  A_©vr `y†mU wR‡bvgwewkó|

 

wkÿv_x©i KvR: †Kvl KZ cÖKvi I Kx Kx? wR‡bvg Kv‡K e‡j?  

cÖvwY †`n †Kvl

RxeweÁvb : cÖ_g cÎ
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wPÎ : wewfbœ AvK…wZi Dw™¢`‡Kvl wPÎ : wewfbœ AvK…wZi cÖvwY‡Kvl

2| n¨vcø‡qW †Kvl (Haploid cell): †hŠb cÖRbbKvix cÖvwY‡`i †`‡n cyiæl I ¯¿x Rbb †Kvl ˆZwi nq| Gme †Kvl 
n¨vcø‡qW (n) †µv‡gv‡mvgwewkó GKK Ges Pjbÿg (motile), n¨vcø‡qW cyiæl I ¯¿x M¨vwgU A_©vr ïµvYy (n) 
Ges wW¤^vYyi (n) wb‡l‡Ki d‡j wWcø‡qW RvB‡MvU Ges åƒYvby  (2n) MwVZ n‡q wkïRx‡ei Rxe‡bi m~Pbv nq|

†Kv‡li AvK…wZ (Shape of the cell): †Kv‡li †Kv‡bv wbw`©ó AvK…wZ †bB| cÖRvwZ Ges A½‡f‡` †Kv‡li AvK…wZ wfbœ 
wfbœ nq| †Kv‡li AvK…wZ cwieZ©bkxj ev w¯’i n‡Z cv‡i| Amoeba Ges wjD‡KvmvBU (Leucocyte) †Kv‡li AvK…wZ 
cÖwZwbqZ cwiewZ©Z nq| GgbwK GKB A‡½i †Kv‡li g‡a¨ AvK…wZMZ ZviZg¨ †`Lv hvq| mvaviYZ: †Kv‡li Kv‡Ri 
mv‡_ Zvi AvK…wZi m¤úK© i‡q‡Q| GQvov †Kv‡li evwn¨K Ges Af¨šÍixY cwi‡ek †Kv‡li AvK…wZ wba©vi‡Y f~wgKv cvjb 
K‡i| AcwiYZ Dw™¢`‡Kvl mvaviYZ Lye †QvU I †MvjvK…wZi n‡q _v‡K| cwiYZ Dw™¢`‡Kvl †MvjvKvi †hgb- c¨v‡ib 
KvBgv, wW¤^vKvi †hgb-c¨v‡ib KvBgv, lofzRvKvi †hgb- †¯‹¬‡ib KvBgv, ¯Í¤¢vKvi †hgb- RvB‡jg †f‡mj, bjvKvi 
†hgb- RvB‡jg, ZviKvKvi †hgb- †÷vb‡Kvl, cÖf…wZ n‡q _v‡K|

cÖvwY‡Kvl¸wj mvaviYZ P¨vÞv AvK…wZi (Flattened) †hgb- AvuBkvKvi Gwc‡_wjqvg, G‡Ûv‡_wjqvg Ges GwcWvwg©‡mi 
Dc‡ii ¯Í‡ii †Kvl, NbK AvK…wZi (Cuboidal) †hgb- _vBi‡qW MÖwš’i dwjKjmg~‡ni †Kvl, ¯Í¤¢vK…wZi 
(Columner) †hgb- A‡š¿i †fZ‡ii Z‡ji AveiYx †Kvl, PvKwZ AvK…wZi (Discoidal) †hgb-  ¯Íb¨cvqxi †jvwnZ 
KwYKv, eZz©jvK…wZi (Spherical) †hgb- A‡bK cÖvYxi wWg (Eggs), gvKz AvK…wZi (Spindle Shaped) †hgb-  gm„Y 
†cwkZš‘, j¤^v AvK…wZi (Elongated) †hgb-  ¯œvqy †Kvl, kvLvwš^Z (Branched) : Z¡‡Ki iÄK †Kvl n‡q _v‡K|

†Kv‡li AvqZb (Size of the cell) : †Kvl mvaviYZ AvYyexÿwYK| G‡`i †Kv‡bv wbw`©ó AvqZb †bB| †Kv‡li AvKvi 
mvaviYZ 10-100 µm ch©šÍ n‡q _v‡K| GLb ch©šÍ 0.1 gvB‡KªvwgUvi e¨vm wewkó ÿz`ªZg †Kvl (D`vniY: 
Mycoplasma bvgK PPLO = Pleuropneumonia like Organism) †`Lv †M‡Q| †ewkifvM Rxe‡Kvl 
Lvwj‡Pv‡L †`Lv hvq bv| G‡`i †`Lvi Rb¨ wewfbœ ai‡bi AYyexÿYhš¿ e¨eüZ nq| wKQy wKQy †Kvl Lvwj †Pv‡L †`Lv hvq, 
h_v: cvwLi wWg| me©v‡cÿv `xN© †Kvl n‡jv ¯Íb¨cvqx cÖvYxi mœvqy‡Kvl hv kvLv cÖkvLvmn ˆ`‡N©¨ 1 wgUv‡iiI †ewk nq| 

†Kvl cwigv‡ci GKK (Units of Cell Measurement) : †Kvl cwigv‡ci GKK wn‡m‡e gvB‡Kªvb (µ) I A¨vs÷ªg 
(Å) Gi cwie‡Z© eZ©gv‡b AvšÍR©vwZKfv‡e gvB‡KªvwgUvi (µm) Ges b¨v‡bvwgUvi (nm) e¨eüZ nq|
1 gvB‡KªvwgUvi (µm) = 1 gvB‡Kªvb (µ) = 0.001 wgwjwgUvi (mm) 
1 b¨v‡bvwgUvi (nm) = 0.001 gvB‡KªvwgUvi (µm) = 10 A¨vs÷ªg (Å)

 

wkÿv_x©i KvR:  wewfbœ AvK…wZi †Kv‡li bvg wjL|  

 

wkÿv_x©i `jxq KvR: Avw`‡Kvl I cÖK…wZ‡Kvl, n¨vcø‡qW †Kvl I wWcø‡qW †Kv‡li Zzjbv Ki| 

†Kvl I Gi MVb www.facebook.com/tanbir.ebooks
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Rxe‡`i †hgb ˆewPÎ¨Zv Av‡Q †Zgwb Zv‡`i †Kv‡li MV‡b ˆewPÎ¨Zv †`Lv hvq| MVb ˆewPÎ¨Zv _vK‡jI †Kv‡li g‡a¨ 

mv`„k¨Zv _v‡K| eY©bvi myweavi Rb¨ Av`k© †Kv‡li (typical cell)  Kíbv Kiv n‡q‡Q hvi g‡a¨ †Kv‡li me Dcv`vb 

Ges †Kvlxq A½vYy Dcw¯’Z _v‡K| 

Dw™¢` †Kvl GKB iKg nq bv| GKwU eû‡Kvlx Dw™¢‡`i wewfbœ wUky¨i †KvlI wfbœZi ˆewkó¨ gwÐZ nq| Kv‡RB †Kvb 

GKwU wbw`©ó †Kv‡l, †Kv‡li me MVb I Dcv`vb I ÿz`ªv½ bvI _vK‡Z cv‡i| ZvB GKwU †Kv‡l me Dcv`vb I ÿz`ªv‡½i 

Dcw¯’wZi wfwË‡Z Zv‡K Av`k© Dw™¢`‡Kvl ejv hvq|

†Kv‡li msMVb (Structure of Cell)

wPÎ : 1.1 B‡j±ªb AYyexÿYh‡š¿ `„ó GKwU Av`k© Dw™¢`‡Kv‡li MVb

 

wkÿv_x©i KvR:  Dw™¢`‡Kv‡li †KvlA½vYy¸wji bvg ej|  

†KvlcÖvPxi

mvB‡UvcøvRwgK †gg‡eªb

G‡ÛvcøvRwgK †iwUKzjvg (gm„Y)

gvB‡UvKwÛªqb

wc‡bvmvBwUK †dv¯‹v
Kzc/wcU
†Kvl MnŸi
wbDwK¬qvi †gg‡eªb
wbDwK¬qvi iÜ«
wbDwK¬Ijvm
wbDwK¬qvi †iwUKzjvg

wbDwK¬IcøvRg

†K¬v‡ivcøv÷

mvB‡UvcøvRg

MjwMewW

gvB‡KªvwUDweDjm&

G‡ÛvcøvRwgK †iwUKzjvg (Agm„Y)

ivB‡ev‡mvg (gy³)

jvB‡mv‡mvg

wbDwK¬qvm

RxeweÁvb : cÖ_g cÎ

Dw™¢` †Kv‡li msMVb (Structure of Plant Cell) :



5

cÖvwY‡Kvl
 

A.†KvlwSjøx ev c øvRgv †gg‡eªb  B.†cªv‡UvcøvRg  

a. mvB‡Uvc øvRg                  b.wbDwK¬qvm  

 i.mvB‡Uvmj      ii. †Kvlxq A½vYy     iii. †Kvlxq Ro c`v_© 

 1.  G‡±vc øvRg        1. gvB‡UvKwÛªqv  

2.  G‡Ûvc øvRg        2. G‡ÛvcøvRwgK †iwUKzjvg
 3. MjwM ewW  

4. jvB‡mv‡mvg  
5. ivB‡ev‡mvg  
6. cviAw·‡mvg  

7. f¨vKzIj  
8. †fwmKj  
9. †mw›UªIj 
10. gvB‡µvwdjv‡g›Um  
11. gvB‡µvwUDweDjm  

cÖvwY‡Kv‡li msMVb (Structure of Animal Cell) :

 

wkÿv_x©i evwoi KvR:  Dw™¢`‡Kv‡li wPwýZ wPÎ A¼b K‡i GKwU †cv÷vi ˆZwi K‡i Av‡bv|

wkÿv_x©‡`i `jxq KvR:  
 

Dw™¢` †Kv‡li wPwýZ wPÎ AsKb Ki| Dw™¢`‡Kv‡li wewfbœ A½vYy¸‡jv Kx Kx?

 

MÖæc-G MÖæc-we

GKwU Av`k© Dw™¢`‡Kvl †h mKj A½ I A½vYy Øviv MwVZ Zv Q‡Ki gva‡g Dc¯’vcb Kiv nj t

†Kvl I Gi MVb

†mw›UªIj
MøvBAw·‡mvg
gvB‡KªvwUDweDjm

cøvw÷W
gvB‡UvKwÛªqv
G‡ÛvcøvRwgK †iwUKzjvg
ivB‡ev‡mvg
MjwM e¯‘
jvB‡mv‡mvg

1. mvB‡UvgvZ…Kv    2. wewfbœ A½vYy

wbDwK¬qwSjøx (wbDwK¬qvi
†gg‡eªb)
wbDwK¬‡qvcøvRg
wbDwK¬‡qvjvm
wbDwK¬qvi †iwUKzjvg 
ev †Kªv‡gv‡mvg

U¨vwbb
†iwRb
Mvg
j¨v‡U·
A¨vjKvj‡qW
ˆRe A¨vwmW
DØvqx †Zj
LwbR K…óvj BZ¨vw`

Kv‡e©vnB‡WªU
†cÖvwUb
wjwcW

1. †KvlMneŸi  2. mwÂZ c`v_©      3. wbtm„Z c`v_©       4. eR©¨ c`v_©

GbRvBg
wcM‡g›U
†bKUvi BZ¨vw`

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)

(i)
(ii)
(iii)
(iv)
(v)
(vi)

(i)

(ii)
(iii)
(iv)

(i)
(ii)
(iii)

(i)
(ii)
(iii)
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ga¨c`©v
cÖv_wgK cÖvPxi
†m‡KÛvwi cÖvPxi

wPÎ : 1.3 †Kvl cÖvPx‡ii MVb

wcU †Rvo

wcU †gg‡eªb

†KvlcÖvPxi (Cell wall) t GwU ïaygvÎ Dw™¢` †Kv‡l †`Lv hvq| cÖvYx‡Kv‡l †Kvl 

cÖvPxi Abycw¯’Z| Dw™¢`‡Kv‡li wSjøx‡K wN‡i Aew¯’Z, †Kv‡li mRxe Ask †_‡K 

ÿwiZ Ges †mjy‡jvR I wjMwbb ev KvBwUb w`‡q MwVZ k³, cyiæ I wQ`ªhy³ Ro 

AveiYx‡K †KvlcÖvPxi e‡j| †iYy I M¨vwgU Qvov mKj Dw™¢`‡Kv‡l G cÖvPxi 

Dcw¯’Z| †Kv‡li Ae¯’vb I eqm †f‡` †KvlcÖvPxi m~² A_ev ¯’~j Ges gm„Y ev 

KviæKvh©gq n‡Z cv‡i| †KvlcÖvPx‡ii MVb I AvK…wZ mvaviYZ †Kv‡li kvixie„Ëxq 

Kvh©Kjv‡ci wfbœZvi Dc‡iB wbf©ikxj| ievU ûK 1665 mv‡j AYyexÿY h‡š¿ †h 

†Kvl †`‡LwQ‡jb Zv wQj g~jZ †KvlcÖvPxi|

†fŠZ MVb t †KvlcÖvPxi Dw™¢` †Kv‡li Abb¨ ˆewkó¨| mvB‡UvcøvRg wbtm„Z ivmvqwbK e¯‘ wb‡q MwVZ n‡jI †KvlcÖvPxi 

wbRx©e ev Ro| GKwU weKwkZ †KvlcÖvPxi‡K cÖavbZ wZbwU wfbœ ¯Í‡i (layers) wef³ †`Lv hvq| Gi cÖ_gwU

mvB‡UvcøvRg

gvB‡UvKwÛªqv

wbDwK¬qvi wQ`ª
wbDwK¬qvi ‡gg‡eªb
wbDwK¬IcøvRg
 †µvgvwUb Zš‘
wbDwK¬Ijvm

wbDwK¬qvm

Agm„Y G‡ÛvcøvRwgK †iwUKzjvg 
cøvRgv‡gg‡eªb

 †m‡›Uªv‡mvg
ivB‡ev‡mvg
MjwRewW

jvB‡mv‡mvg

gvB‡µvwUDweDj

gm„Y G‡ÛvcøvRwgK †iwUKzjvg 

wc‡bvmvBwUK †fwmKj

gvB‡µvwfjvB 

wbDwK¬qvm 

 †Kvl cÖvPxi

wPÎ t 1.2 GKwU Av`k© cÖvwY‡Kvl (B‡j±ªb AYyex¶Y h‡š¿ `„ó)

 

wkÿv_x©i evwoi KvR:   cÖvwY‡Kv‡li wPwýZ wPÎ A¼b K‡i GKwU †cv÷vi ˆZwi K‡i Av‡bv|

wkÿv_x©‡`i `jxq KvR:  
 

cÖvwY‡Kv‡li A½vYyi bvg¸‡jv Kx Kx? cÖvwY‡Kv‡li A½vYyi MVb I KvR eY©bv Ki|

 

MÖæc-G MÖæc-we

RxeweÁvb : cÖ_g cÎ
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nj ga¨c`©v ev middle lamella| gvB‡UvwUK †Kvl wefvR‡bi †U‡jv‡dR (tolophase) ch©v‡q Gi m~Pbv N‡U| 
mvB‡UvcøvRg †_‡K Avmv phragmoplast Ges MjwM ewW †_‡K Avmv †cKwUb RvZxq †fwmKjm& (vesicles or 
dropplets) wgwjZfv‡e ga¨c`©v m„wó K‡i| †cK&wUK A¨vwmW †ewk _vKvi Kvi‡Y GwU cÖ_g w`‡K †Rwji gZ _v‡K| 
ga¨c`©v `yB †Kv‡li ga¨eZx© mvaviY c`©v| GwU weMwjZ n‡q †M‡j `ywU †Kvl c„_K n‡q hvq| wØZxq ¯ÍiwU nj cÖv_wgK 
cÖvPxi (primary wall)| ga¨c`©vi Dci †mjy‡jvR (cellulose), †nwg‡mjy‡jvR (hemicellulose) Ges 
MøvB‡Kv‡cÖvwUb (glycoprotein) BZ¨vw` Rgv n‡q GKwU cvZjv ̄ Íi (1 Ñ 3 µm cyiæ) ̂ Zwi K‡i| GwU cÖv_wgK cÖvPxi| 
ga¨c`©vi †fZ‡ii mv‡d©‡m GwU ˆZwi nq| †Kvb †Kvb †Kv‡l (†hgb UªvwKW, dvBevi BZ¨vw`) cÖv_wgK cÖvPx‡ii Dci Avi 
GKwU ¯Íi ˆZwi nq| GwU mvaviY †Kv‡li e„w× c~Y©v½ nevi ci N‡U  _v‡K| G ¯ÍiwU AwaKZi cyiæ (5 Ñ 10 µm)| G‡Z 
mvaviYZ †mjy‡jvR Ges wjMwbb Rgv nq| G‡K †m‡KÛvwi cÖvPxi (secondary wall) ejv nq| fvRK †Kvl Ges 
AwaK gvÎvq wecvKxq Ab¨vb¨ †Kv‡l †m‡KÛvwi cÖvPxi ˆZwi nq bv| †m‡KÛvwi cÖvPxi wZb¯Íiwewkó nq|

K~c GjvKv (Pit fields) t GwU nj cÖvPx‡ii me‡P‡q cvZjv (thin) GjvKv| `ywU cvkvcvwk †Kv‡li K~cI GKwU 
AciwUi D‡ëvw`‡K gy‡LvgywL Aew¯’Z Ges K~c `ywUi gvSLv‡b †Kej ga¨c`©v _v‡K| `ywU wcU †Rv‡oi g‡a¨Kvi cÖvPxi 
(cÖvBgvwi †KvlcÖvPxi + ga¨ j¨v‡gjv)Ñ‡K wcU †gg‡eªb (pit membrane) e‡j| gy‡LvgywL `ywU K~c‡K wcU †cqvi (pit 
pair) e‡j| K~c AÂ‡j cÖv_wgK cÖvPxi MwVZ nq bv| †m‡KÛvwi cÖvPxi ˆZwi n‡j K~c cvonxb A_ev cvohy³ 
(bordered pit) n‡Z cv‡i|

cÖvPxi iÜ« t †KvlcÖvPx‡ii wewfbœ ¯Íimg~n Awe”Qbœ bv †_‡K gv‡S gv‡S wQ`ªhy³ nq| wQ`ªvj AskUzKz †Kej ga¨ j¨v‡gjv 
w`‡q c„_K _v‡K| wQ`ª¸‡jv cÖv_wgK wcU wdì (primary pit field) bv‡g cwiwPZ| cvkvcvwk _vKv `ywU †Kv‡li g‡a¨ 
†Kvl cÖvPx‡ii K~c As‡k mvB‡UvcøvR‡gi †hvMm~Î iPbvi ¯’vb‡K cøvR‡gv‡WmgvUv (plasmodesmata) e‡j| wcU 
`yÕiKg, h_v Ñ Acvo ev mij (simple) Ges mcvo (bordered)| wKbvivwenxb wcU‡K AcvowcU Ges †m‡KÛvwi 
†Kvl cÖvPx‡ii e¯‘ Rgv nIqvq m„ó wKbvivhy³ wcU‡K mcvo wcU e‡j|

A‡bK †ÿ‡Î wecyj cwigvY †KvlcÖvPx‡i e¯‘ Rgv nq, d‡j cv‡oi ga¨vskwU wcU bvjv (pit canal)-q cwiYZ nq| 
A‡bK †Kv‡l wcU †gg‡eªb PvKwZi g‡Zv ¯’~j nq, G‡K †Uvivm (torus) e‡j| Acvo wcU cyiæ cÖvPx‡ii c¨v‡ibKvBgv I 
†¯‹¬‡ibKvBgv †Kv‡l Ges mcvo wcU RvB‡j‡gi UªvwKW I †f‡mj †Kv‡l cvIqv hvq|

ivmvqwbK MVb t ga¨c`©vq AwaK cwigv‡Y _v‡K †cK&wUK A¨vwmW| G Qvov _v‡K A`ªeYxq K¨vjwmqvg †cK&‡UU& Ges 
g¨vM‡bwmqvg †cK&‡UU& jeYÑ hv‡K †cK&wUb ejv nq| G QvovI Aí cwigv‡Y _v‡K †cÖv‡Uv‡cK&wUb (protopectins)| 
cÖv_wgK cÖvPx‡i _v‡K cÖavbZ †mjy‡jvR (cellulose); †nwg‡mjy‡jvR (hemicellulose) Ges MøvB‡Kv‡cÖvwUb 
(glycoproteins)| †nwg‡mjy‡jvR- G xylans, arabans, galactans BZ¨vw` _v‡K| 

m~² MVb t †KvlcÖvPx‡ii cÖavb Dcv`vb nj †mjy‡jvR|  cÖvq GKk †mjy‡jvR †PBb wgwjZfv‡e GKwU wKª÷vjvBb 
gvB‡mwjm (micelles) MVb K‡i| gvB‡mwjm‡K †KvlcÖvPx‡ii ÿz`ªZg MvVwbK GKK aiv nq| cÖvq 20wU gvB‡mwj wg‡j 
GKwU gvB‡KªvdvBweªj (microfibril) MVb K‡i Ges 250wU gvB‡KªvdvBweªj wgwjZfv‡e GKwU g¨v‡KªvdvBweªj 
(macrofibril) MVb K‡i| Gi e¨vm cÖvq 0.4µm| g¨v‡KªvdvBweªj n‡”Q cÖvBgvwi †KvlcÖvPx‡ii MVbvK…wZ| 

wkÿv_x©i KvR: †Kvl cÖvPxi Kx? wcU Kx?

†Kvl I Gi MVb www.facebook.com/tanbir.ebooks
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†KvlcÖvPx‡ii KvR t †Kvl‡K wbw`©ó AvK…wZ `vb K‡i| evB‡ii cwi‡ek †_‡K mRxe †cÖvUvcøvRg‡K mvwe©Kfv‡e iÿv 
K‡i| †Kv‡li ̀ „pZv ̀ vb K‡i| †Kvl wefvR‡bi aviv eRvq iv‡L I e„w× NUv‡Z mvnvh¨ K‡i| wcU As‡k cøvR‡gv‡WmgvUv 
m„wói gva¨‡g AvšÍt‡Kvlxq †hvMv‡hvM m„wó‡Z mnvqZv K‡i Ges  †Kvl¸‡jv‡K ci¯úi †_‡K c„_K K‡i _v‡K| 

weÁvbx C. Nageli Ges C. Cramer 1855 mv‡j me©cÖ_g Cell membrane kãwU me©cÖ_g e¨envi K‡ib| 
weÁvbx J. Q. Plowe, 1931 mv‡j G‡K Plasmalemma bv‡g AwfwnZ K‡ib| 

me DbœZ Dw™¢` I cÖvwY‡Kv‡li †cÖv‡UvcøvRg‡K wN‡i GKwU mRxe, cvZjv, w¯’wZ¯’vcK, Aa©‡f`¨ I AwZm~² AveiYx Øviv 
cwie„Ë _v‡K, G‡K †KvlwSjøx ev †Kvl AveiYx ev cøvRgv †gg‡eªb ev cøvRgv‡jgv (Cell membrane or 
Plasmamembrane or Plasmalema) e‡j| cÖvwY‡Kv‡li †ÿ‡Î GwU †Kv‡li wbw`©ó AvK…wZ `vb K‡i| †KvlwSjøx 
†Kv‡li me ¯’v‡b mgvb bq| KLbI GwUi Av½y‡ji g‡Zv Dce„w× m„wó nq| G¸‡jv‡K gvB‡KªvwfjvB (Microvilli) 
e‡j| †Kvl Af¨šÍ‡i AwaK cÖweó gvB‡Kªvwfjvm‡K wc‡bvmvBwUK †dv¯‹v e‡j| hK…Z †Kvl, Rivqy †Kvl, Lv`¨bvjxi 
cÖvPxi †Kvl, wcËvk‡qi AveiYx †Kvl BZ¨vw`‡Z gvB‡µvwfjvB _v‡K| 

DrcwË : mvB‡UvcøvRgxq ewnt¯Íi cwiewZ©Z n‡q cøvRgv‡gg‡eªb MwVZ nq| 

Avwe®‹vi : mvaviY AYyexÿY h‡š¿ †KvlwSjøx‡K †c&ªv‡UvcøvRg †_‡K c„_K Kiv hvq bv| AvaywbKKv‡j B‡jKUªb AYyexÿY 
h‡š¿i mvnv‡h¨ †KvlwSjøxi AvjUªv MVb (Ultra structure) m¤ú‡K© bvbv Z_¨ Avwe®‹vi Kiv m¤¢e n‡q‡Q| B‡jKUªb 
AYyexÿY hš¿ Avwe®‹v‡ii A‡bK Av‡M 1926 mv‡j weÁvbx MvU©vi I †MÖ‡Ûj (E. Gorter Ges F. Grendel) gvby‡li 
†jvwnZ i³KwYKv (R.B.C. )-Gi Dci M‡elYv K‡i cøvRgv †gg‡eª‡bi wØ¯Íix wjwcW I †cÖvwUb g‡W‡ji eY©bv †`b| 

†KvlwSjøxi MVb : †KvlwSjøx‡Z †cÖvwUb I wjwcW AYyi web¨vm m¤ú‡K© wewfbœ weÁvbx wewfbœ gZev` cÖ`vb K‡i‡Qb, Zvi 
g‡a¨ D‡jøL‡hvM¨ wKQy gZev` n‡jv : 

1) W¨vwb‡qwj I W¨vfm‡bi gZev` (Theory of Danielli and Davson, 1935) : G gZev` Abymv‡i †KvlwSjøxi 
`yw`‡K `ywU Nb †cÖvwUb ¯Íi _v‡K Ges Gi gvSLv‡b nvjKv wjwcW ¯ÍiwU Ôm¨vÛDBPÕ Ae¯’vq _v‡K| wZbwU ¯Í‡ii †gvU 
†ea cÖvq 100A0 | 

2) ievU©m‡bi GKK wSjøxi gZev` (Unit membrane theory of plasmalemma by Robertson, 1959) : 
G gZev‡`i cÖe³v  weÁvbx J.D. Robertson, (1959)| G gZev` Abyhvqx †KvlwSjøxi `yBw`‡K `ywU Nb †cÖvwUb ¯Íi 
_v‡K Ges gvSLv‡b _v‡K GKwU wØ AvYweK wjwcW ¯Íi | cÖwZwU †cÖvwUb ¯Íi 20 A0 cyiæ Ges gv‡Si wjwcW ¯Íi  35 
A0 cyiæ _v‡K| †cÖvwUb ¯Í‡i wewfbœ RvZxq †cÖvwUb web¨¯Í _v‡K| 

GKK c`©v (Unit membrane) : †Kv‡li †hme c`©v †cÖvwUb-wjwcW-†cÖvwUb (P-L-P) bvgK wÎ¯Íi w`‡q MwVZ 
†m¸‡jv‡K GKK c`©v ev BDwbU †gg‡eªb e‡j| weÁvbx ievU©mb 1959 mv‡j P-L-P AYy w`‡q MwVZ  wÎ¯Íi c`©v‡K 
GKK c`©v bv‡g AwfwnZ K‡ib| 

 

†KvlwSjøx ev cøvRgv †gg‡eªb (Cell membrane or Plasma membrane)

 

wkÿv_x©i evwoi KvR:   †Kvl cÖvPx‡ii KvR¸wj wj‡L Avb|

wkÿv_x©‡`i `jxq KvR:  
 

†Kvl cÖvPxi Kx? †Kvl cÖvPx‡ii MVb I KvR eY©bv Ki|

 

MÖæc-G MÖæc-we
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3) wm½vi I wbKjmb Gi d¬zBW †gvRvBK g‡Wj (Fluid mosaic model by Singer and Nicolson) : wewfbœ 
g‡W‡ji g‡a¨ me‡P‡q MÖnYxq g‡Wj nj d¬zBW-‡gvRvBK g‡Wj (Singer and  Nicolson – 1972)| G g‡Wj 
Abyhvqx †KvlwSjøx wØ¯Íi wewkó| cÖwZwU ¯Íi dm‡dvwjwcW w`‡q MwVZ| Dfq ¯Í‡ii nvB‡WªvKve©b †jRwU mvgbvmvgwb 
(gy‡LvgywL) _v‡K Ges cvwbMÖvnx (hydrophillic) †giæ Ask wecixZ w`‡K _v‡K| wSjøxi †cÖvwUb AYy¸‡jv dm‡dvwjwcW 
¯Í‡i GLv‡b †mLv‡b wewÿßve¯’vq _v‡K| Kv‡e©vnvB‡WªU Ges Ab¨vb¨ Dcv`vbI dm‡dvwjwcW gva¨‡g GLv‡b †mLv‡b wg‡k 
_vK‡Z cv‡i|

d¬zBW-‡gvRvBK g‡Wj Abyhvqx †KvlwSjøxi MvVwbK Dcv`vb wb¤œi~c t

(K) wjwcW evB‡jqvi t GwU dm‡dvwjwcW w`‡q ˆZwi| cÖwZwU dm‡dvwjwc‡W GK AYy wMømvij _v‡K Ges wMømvi‡ji 
mv‡_ `ywU bb‡cvjvi d¨vwU A¨vwmW †jR Ges GKwU †cvjvi dm‡dU gv_v _v‡K| 

(L) †gg‡eªb †cÖvwUb t †KvlwSjøx‡Z wZb ai‡bi †cÖvwUb kbv³ Kiv n‡q‡Q| †hgb t (i) †cwi‡divj †cÖvwUb- G¸‡jv 

wSjøxi mv‡d©‡m _v‡K (ii) BbwUMÖvj †cÖvwUb Ñ G¸‡jv wSjøxi Dfq mv‡d©m ch©šÍ e¨vß _v‡K Ges (iii) wjwcW m¤ú„³ 

†cÖvwUbÑG¸‡jv wjwcW †Kvi-G m¤ú„³ _v‡K|

(M) †Kv‡j‡÷ij t Dw™¢` †Kv‡li wSjøx‡Z GwU A‡cÿvK…Z Kg _v‡K Ges cÖvwY‡Kv‡li wSjøx‡Z GwU A‡cÿvK…Z †ewk 

_v‡K|

(N) MøvB‡KvK¨vwj· t GwU wSjøxi Dci GKwU wPwbi ¯Íi we‡kl| MøvB‡Kv‡cÖvwUb Ges MøvB‡KvwjwcW‡K wgwjZfv‡e 

MøvB‡KvK¨vwj· ejv nq|    

†cÖvwUb AYyi cvwbMÖvnx (hydrophillicÑhLb wSjøxi mv‡d©m-G _v‡K) †cvjvi cÖvšÍ evB‡ii w`‡K _v‡K| cvwb we‡Ølx 

bb †cvjvi cÖvšÍ (AvswkK cvwb‡ivax-Hydrophobic) Lipid ¯Í‡ii g‡a¨ wgwkªZ Ae¯’vq gv‡Si w`‡K _v‡K| c`©vi 

GB Aa©Zij MV‡bi Kvi‡YB †cÖvwUb AYy¸‡jv c`©vi g‡a¨ bovPov Ki‡Z mÿg| weÁvbx Lee (1975) GB fluid 
Mosaic g‡Wj‡K mg_©b K‡ib| wewfbœ cixÿv Øviv cÖgvwYZ nq †h, †mj‡gg‡eª‡b wjwcW AYyi MwZkxj Ae¯’v eZ©gvb| 

Zv‡`i g‡Z †mj‡gg‡eªb Zij I Aa©Zij cÖK…wZi| mv¤cÖwZK M‡elYvq †`Lv †M‡Q †KvlwSjøxwU wb‡iU bq eis †ek 

Zij (highly fluid)| GB Zi‡ji g‡a¨ wjwcW KYv¸‡jv †gvRvBK-Gi g‡Zv Ae¯’vb K‡i| †cÖvwU‡bi mv‡_ wjwcW, 

†cÖvwU‡bi mv‡_ †cÖvwUb, wjwc‡Wi mv‡_ wjwcW-Gi AvšÍ:wKªqvi d‡j †mj‡gg‡eª‡bi MVb I MwZkxjZv cÖKvk cvq| 

wPÎ : 1.4 †Kvl wSjøxi d¬zBW †gvRvBK g‡Wj

 

wkÿv_x©i KvR: d¬zBW †gvRvBK g‡Wj bvgKi‡Yi KviY Kx?  

†Kvl I Gi MVb www.facebook.com/tanbir.ebooks
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evnK †cÖvwUbiÜ«(a) (b)

wPÎ : 1.5 : GKK cwienb †KŠkj wPÎ : 1.6 : hyM¥ cwienb †KŠkj

†mj‡gg‡eª‡b GbRvB‡gi Kvh©KvwiZv I wewfbœ AYyi PjvPj †gg‡eªb¯’ †cÖvwU‡bi Dci wbf©ikxj| †gg‡eª‡bi †fZiw`‡q 
wjwcW AYyi Af¨šÍixY MwZkxjZv _v‡K Ges Giv cv‡k e¨vß Ae¯’vq _v‡K| Giv G‡`i j¤^v Aÿ eivei Nyi‡Z cv‡i 
Ges GK ¯Íi †_‡K Ab¨ ¯Í‡i ¯’vbvšÍwiZ n‡Z cv‡i| c`v©q Kve©nvB‡WªU I †cÖvwUb n‡Z Drcbœ Ab¨vb¨ `ªe¨vw`i Dcw¯’wZ 
cÖgvY cvIqv hvq| wKQye¯‘ †Kv‡li wfZi n‡Z evB‡i †ei Ki‡Z Ges evwni n‡Z †fZ‡i cÖ‡ek Ki‡Z †KvlwSjøxi 
Kv‡e©vnvB‡Wª‡Ui Dcw¯’wZ AZ¨šÍ ¸iæZ¡c~Y© we‡ePbv Kiv nq, hv d¬zBW †gvRvBK g‡Wj‡K mg_©b K‡i|

wSjøxi gva¨‡g cwienb t Dw™¢` †`‡ni me Kg©Kv‡Ði cÖavb ̄ ’vb nj †Kvl| ̂ Re ivmvqwbK wKªqv wewKªqv I wewfbœ ms‡kølY 
Kv‡Ri Rb¨ A‡bK e¯‘ †KvlwSjøxi ga¨ w`‡q evBi †_‡K †fZ‡i Ges †fZi †_‡K evB‡i cwievwnZ n‡Z nq| wKš‘ 
†KvlwSjøx me e¯‘i Rb¨ †f`¨ bq, GwU ˆelg¨‡f`¨ (differentially permeable) A_©vr †Kvb †Kvb e¯‘ Gi g‡a¨ 
w`‡q cwievwnZ n‡e Zv wbw`©ó|

†KvlwSjøx KZ…©K †Kvb e¯‘ eR©b ev MÖnY Kiv wewfbœ Dcv`v‡bi (factor) Dci wbf©ikxj| Gi g‡a¨ ¸iæZ¡c~Y© nj 
Dcv`vb¸‡jvi -(i) AvKvi (size) (ii) †giæZv (polarity), (iii) ˆe`y¨wZK PvR© (electric charge) Ges (iv) 
wjwcW `ªeYxqZv (lipid solubility)| mvaviYZ †QvU I A‡giæ AYy (†hgb- cvwb, wMømvij) mn‡RB wSjøx AwZKªg 
K‡i _v‡K| wKQyUv eo AvKv‡ii †giæ AYy (†hgb-Møy‡KvR, myK‡ivR) mn‡RB wbR kw³‡Z wSjøx AwZKªg Ki‡Z cv‡i 
bv| Avi PvR©W AYy (†hgb-‡mvwWqvg, cUvwkqvg, K¨vjwmqvg Avqb) mvaviYZ we‡kl Avqb wQ`ªc_ (ion channel) 
ev UªvÝ‡cvU© †cÖvwU‡bi gva¨‡g wSjøx AwZKªg K‡i|

UªvÝ‡cvU© †cÖvwU‡bi ˆewkó¨ t (i) GB †cÖvwUb wSjøxi GK c„ô †_‡K Aci c„ô ch©šÍ e¨vß| (ii) GB †cÖvwUb mywbw`©ó A_©vr 
cÖwZ cÖKvi †cÖvwU‡bi GK ev GKvwaK mywbw`©ó we‡kl MvVwbK ¯’vb (site) _v‡K| †h AYy‡K GB †cÖvwUb cwienb Ki‡e  
†mB AYyi MVb AvK…wZ Ges GB †cÖvwU‡bi MvVwbK ¯’v‡bi MVb AvK…wZ GKB iKg nq| (iii) GB †cÖvwUb Gi Ae¯’vb 
cwieZ©b K‡i bv, ïay AvK…wZ cwieZ©b K‡i cwienb KvR m¤úbœ K‡i|

UªvÝ‡cvU© †cÖvwU‡bi mvnv‡h¨ cwienb t UªvÝ‡cvU© †cÖvwU‡bi mvnv‡h¨ wb¤œwjwLZ Dcv‡q cÖ‡qvRbxq AYy †KvlwSjøxi Gcvi 
†_‡K Icv‡i cwievwnZ nq t 

(a) GKK cwienb (Uniports) t GKwU wbw`©ó c`v‡_©i GKwU Avqb ev AYy wSjøxi Gcvi †_‡K Icv‡i cwievwnZ nq|

hyM¥ cwienb (Coports) t Symports -G `yB ai‡bi c`v_© GKB w`‡K cwievwnZ nq| GKB mv‡_ `yB ai‡bi 
c`©v‡_i Avqb ev AYy cwievwnZ nq| `yB ai‡bi c`v_© GKB mg‡q wecixZ w`‡K cwievwnZ n‡j Zv‡K A¨vw›U‡cvU© 
(antiports) e‡j|

 

wkÿv_x©i `jxq KvR: d¬zBW †gvRvBK g‡W‡ji MVb I KvR¸‡jv Kx Kx? 
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 UªvÝ‡cvU© †cÖvwUb †KvlwSjøxi Gcvi †_‡K Icvi ch©šÍ e¨vß| wKQy wKQy e¯‘ e¨vc‡bi gva¨‡g cwievwnZ nq| wKQy wKQy 

c`v_© K¨vUvqb wewbgq cÖwKªqvq cwievwnZ nq, †hgbÑ H+ Gi wewbg‡q K+, OH- Gi wewbg‡q Cl-| wKQy wKQy e¯‘ 

wbw`©ó evn‡bi gva¨‡g (Avqb evnK gZev`) cwievwnZ nq ; wKQy wKQy c`v_© mvB‡Uv‡Kªvg evn‡Ki gva¨‡g cwievwnZ nq| 

‡cÖvwUbMy‡jv wKfv‡e wewfbœ c`v_© kbv³ K‡i †fZ‡i cÖ‡ek Kivq †m m¤^‡Ü K‡qKwU gZev` Av‡Q|

1| evnK gZev` (Carrier concept) t  wSjøxi c„ó‡`‡k †h †cÖvwUb Av‡Q †mMy‡jv ‡Kv‡li Af¨šÍ‡i cÖ‡ek‡hvM¨ 

c`v‡_©i m‡•M mywbw`©ó ivmvqwbK Dcv‡q †hvMm~Î m„wó K‡i Ges Zv Dc‡hvMx n‡j †fZ‡i cÖ‡ek Kivq| G cÖwKªqvq 

c`v_©wU evnKÑAYyi m‡•M hy³ n‡q †fZ‡i cÖ‡ek K‡i Ges †mLv‡b gy³ n‡j †cÖvwUb AYywU Avevi ewn©c„‡ô P‡j 

Av‡m| 

2| w¯’iwPÎ gZev` (Fixed pore concept) t  AšÍwb©nxZ †cÖvwUbMy‡jv A‡bKUv w¯’i Ae¯’vq wSjøxi wewfbœ Ae¯’v‡b 

web¨¯Í _v‡K| MÖnY‡hvM¨ c`v_© evnK ‡cÖvwU‡bi ms¯ú‡k© G‡j evnK AYy MvVwbK cwieZ©b NwU‡q GKwU cÖ‡ek c‡_i 

m„wó K‡i| MÖnY‡hvM¨ AYywU ZLb Kª‡g wQ`ªc‡_ AMÖmi n‡q †fZ‡i cÖ‡ek K‡i Ges †cÖvwUb AYy Avevi c~e©ve¯’vq 

wd‡i Abyi~cfv‡e cÖ‡e‡ki Rb¨ ˆZwi nq| 

†KvlwSjøxi ivmvqwbK Dcv`vb t  (i) †KvlwSjøx‡Z †cÖvwUb, wjwcW Ges †Kvb †Kvb †ÿ‡Î cwjm¨vKivBW _v‡K|  (ii) 
†cÖvwUb MvVwbK Dcv`vb wn‡m‡e (structural), GbRvBg wn‡m‡e (enzymes) Ges evnK (carrier protein) wn‡m‡e 

_v‡K| G‡`i MVb I cwigvYMZ cv_©K¨ _vK‡Z cv‡i| (iii) †KvlwSjøxi †gvU ï®‹ IR‡bi cÖvh 75 fvMB wjwcW|  

wjwcW cÖavbZ dm‡dvwjwcW (phospholipids) wn‡m‡e _v‡K| cuvP iKg dm‡dvwjwcW kbv³ Kiv n‡q‡Q Ñ hvi 
me‡P‡q mijwU nj dm‡dvUvBwWK A¨vwmW Ges Ab¨ PviwU RwUj cÖK…wZi (complex)| RwUj dm‡dvwjwc‡Wi g‡a¨ 
†jwmw_b (lecithin) cÖavb| GQvov wMømv‡ivdmd¨vwUW, †Kv‡j‡÷ijI †`Lv hvq| wSjøx¯’ dm‡dvwjwc‡Wi A‡a©‡Ki 
†ewk _v‡K †jwmw_b| †Kvb †Kvb †ÿ‡Î RNA (wcuqv‡Ri †Kv‡l), DNA BZ¨vw`I _vK‡Z cv‡i|

ivmvqwbK MVb : †KvlwSwjøi cÖavb ivmvqwbK Dcv`vb n‡jv wjwcW I †cÖvwUb| wjwc‡Wi g‡a¨ dm‡dvwjwcW I †Kv‡j‡÷ij 
_v‡K| †KvlwSwjøi ivmvqwbK Dcv`vbmg~‡ni cwigvY- †cÖvwUb: 60-80%,  wjwcW (dm‡dvwjwcW I †Kv‡j‡÷ij): 20-40%,  
kK©iv: 5%, GbRvBg: cÖvq 30 cÖKvi,  A¨vw›U‡Rb, jeY I cvwb|

†KvlwSjøxi iƒcvšÍwiZ Ae¯’v : †KvlwSjøx wewfbœ Kvh© m¤úv`‡bi Rb¨ wewfbœ †ÿ‡Î iƒcvšÍwiZ nq| G‡Z wbgœwjwLZ cuvP 
ai‡bi iƒcvšÍi †`Lv hvqÑ

1| gvB‡KªvwfjvB (Microvilli) : wKQy wKQy cÖvwY‡Kv‡li †KvlwSjøx Av½y‡ji g‡Zv ewa©Z n‡q AmsL¨ ÿz`ªvKvwZi 
Awf‡ÿc m„wó K‡i| G‡`i gvB‡KªvwfjvB e‡j| G¸‡jv mvaviYZ: A‡š¿i Gwc‡_wjqvg †Kvl, e„‡°i †bd«‡b †`Lv 
hvq| G‡`i msL¨v †KvlcÖwZ 3000 ch©šÍ n‡q _v‡K| Giv †Kv‡li †kvlYZj e„w× K‡i| 

2| wc‡bvmvBwUK †fwmKj (Pinocytic vesicle) : †KvlwSjøx †_‡K m„ó Zij Lv`¨KYv mgwš^Z MnŸi‡K wc‡bvmvBwUK 
†fwmKj e‡j| G¸‡jv m„wói cÖwµqv‡K wc‡bvmvB‡Uvwmm (Pinocytosis) e‡j| wKQy we‡kl ai‡bi †Kvl †hgb: 
gvby‡li wW¤^‡Kv‡l wc‡bv‡mvg m„wó nq| 

3| d¨v‡Mv‡mvg (Phagosome) : †KvlwSjøx †_‡K m„ó I wePz¨Z Ges M„nxZ KwVb e¯‘ mn AveiYxe× mvB‡UvcøvRgxq 
KYv‡K d¨v‡Mv‡mvg e‡j| cÖK…Zc‡ÿ G c×wZ‡Z †Kv‡bv †Kv‡bv †Kvl ÿYc` bvgK Awf‡ÿc we¯Ívi K‡i Lv`¨e¯‘ 
ev Ab¨wKQy †Kvlvf¨šÍ‡i cÖ‡ek Kivq| G cÖwµqvq Lv`¨‡K wN‡i G‡ÛvcøvR‡gi g‡a¨ d¨v‡MvmvBwUK †fwmKj MwVZ 
nq| †hgb- †k¦Z KwYKv d¨v‡MvmvB‡Uvwmm cÖwµqvq RxevYy fÿY K‡i|

†Kvl I Gi MVb www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com
w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



12

4| UvBU Rvskb (Tight junction) : Nwbôfv‡e msjMœ `ywU †Kv‡li †KvlwSjøx A‡bK mgq ci¯úi `„pfv‡e hy³ n‡q 
UvBU Rvskb m„wó K‡i| †Kv‡li G AÂ‡ji ga¨ w`‡q †Kv‡bv c`v_© hvZvqvZ Ki‡Z cv‡i bv| gw¯Í‡®‹i wbDi‡Y 
mvaviYZ Giƒc Ae¯’v †`Lv hvq| 

5| †Wm‡gv‡mvg (Desmosome) : cvkvcvwk Aew¯’Z `ywU †Kv‡li †KvlwSjøx iƒcvšÍwiZ n‡q U‡bvdvBweªj 
(tonofibril) Zš‘hy³ cv‡Zi g‡Zv MVb K‡i| G‡`i †Wm‡gv‡mvg e‡j| Gwc‡_wjqvg wUky¨‡Z Giƒc †`Lv hvq|  
Giv `ywU †Kvl‡K `„pfv‡e Ave× iv‡L| 

†KvlwSwjøi KvR : †Kv‡li wbw`©ó AvK…wZ cª`vb K‡i| †Kv‡li wfZiKvi mRxe Ask‡K iÿv K‡i A_©vr evB‡ii cÖwZK‚j 
Ae¯’v n‡Z Af¨šÍixY e¯‘‡K iÿv K‡i| wewfbœ †Kvl A½vYy †hgb- MjwM ewW, wbDwK¬qvi †gg‡eªb BZ¨vw` m„wó‡Z mnvqZv 
K‡i| GwU GKwU ˆelg¨‡f`¨ c`©v hv †Kv‡li evB‡i I wfZ‡ii e¯‘mg~ni PjvPj wbqš¿Y K‡i| GbRvBg I A¨vw›U‡Rb 
ÿiY K‡i| k¦mb I Ab¨vb¨ kvixie„Ëxq Kv‡R kw³ mieivn K‡i|  gvB‡µvwfjvB m„wó K‡i †Kv‡li †kvlYZj e„w× K‡i| 

 
wkÿv_x©i evwoi KvR:  d¬zBW †gvRvBK g‡W‡ji wPwýZ wPÎ A¼b K‡i GKwU †cv÷vi ˆZwi K‡i Av‡bv| 

wMÖK kã protos-cÖ_g, plasma-AvKvi †_‡K Protoplosm kãwUi DrcwË| †Kv‡li Af¨šÍ‡ii eY©nxb, Aa©Zij, 
†Rwji b¨q _K_‡K, AvVv‡jv, w¯’wZ¯’vcK KjqWvj c`v_© hv †KvlwSwjø ev cøvRgvc`©v Øviv †ewóZ Zv‡K †cÖv‡UvcøvRg 
e‡j| G‡K mvB‡UvcøvRwgK avÎ ev cytoplasmic matrix ejv nq| e¯‘Z Gi g‡a¨B wbDwK¬qvm I Ab¨vb¨ †Kvlxq 
A½vYymg~n Ae¯’vb K‡i| †cÖv‡UvcøvR‡gi Af¨šÍ‡i wewfbœ ai‡bi ˆRe ivmvqwbK cÖwµqv AweiZfv‡e P‡j| wewfbœ 
cÖfve‡Ki cÖfv‡e †cÖv‡UvcøvR‡gi g„Zz¨ NU‡j †Kv‡liI g„Zz¨ N‡U _v‡K| 

Avwe®‹vi I bvgKiY : weÁvbx cviwKbwR (Purkinje, 1840) me©cÖ_g †cÖv‡UvcøvRg K_vwU e¨envi K‡ib|  
†cÖv‡UvcøvRgB †h cÖv‡Yi †fŠZ wfwË †m m¤ú‡K© cÖ_g aviYv †`b weÁvbx g¨v· m~j&R (Max Schultze, 1863) Ges 
Ugvm nv·‡j (Thomas Huxley, 1868) | 

†fŠZ MVb : †cÖv‡UvcøvRg GKwU Aa© ¯^”Q, eY©nxb, mv›`ª ev AvuVv‡jv, w¯’wZ¯’vcK, ms‡KvPbkxj, avÎ c`v_©| GwU me mgq 
cÖPzi cwigv‡Y cvwb‡Z m¤ú„³ _v‡K, GgbwK 98% ch©šÍ cvwb _vK‡Z cv‡i| †cÖv‡UvcøvR‡gi MVb m¤ú‡K© wewfbœ weÁvbx 
wewfbœ gZev` cÖ`vb K‡i‡Qb| Zvi g‡a¨ D‡jøL †hvM¨ wKQy gZev` wb¤œiƒc : 
1) RvwjKv (reticulate) ZË¡ : G aviYv Abyhvqx ejv n‡q _v‡K †cÖv‡UvcøvRg A‡bK my² Rvwj w`‡q MwVZ| 
2) AYyZš‘ (fibrillar) ZË¡ : weÁvbx †d¬wgs Gi g‡Z, †cÖv‡UvcøvRg A‡bK AwZ ÿz`ª Zš‘ ev AYyZš‘ w`‡q MwVZ|

†cÖv‡UvcøvRg (
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3) `vbv`vi (granular) ZË¡ : weÁvbx AvjU&g¨vb (Altman,1886) Gi g‡Z, wewfbœ iKg †QvUeo `vbv ev KYv w`‡q 
†cªv‡UvcøvRg MwVZ| 

4) dzmKv ev ey&`&ey`& (alveolar) ZË¡ : weÁvbx eyUm&wj (Butschli, 1892)  Gi g‡Z, †cÖv‡UvcøvRg A‡bK ÿz`ª ÿz`ª 
dzm&Kv ev ey`&ey`& w`‡q MwVZ hv †`L‡Z A‡bKUv cvwb‡Z fvmgvb †Z‡ji we›`y ev mvev‡bi †dbvi g‡Zv| 

5) KjqWvj (colloidal) ZË¡ : eZ©gvb aviYv Abyhvqx, †cÖv‡UvcøvRg n‡jv g~jZ GKwU KjqWxq c`v_©| A_©vr GUv 
Rjxq gva¨‡g †cÖvwUb, wjwcW I Ab¨vb¨ c`v‡_©i GKwU Ac`ªe (emulsion) | Kjq‡Wi g‡a¨ Aa© KwVb I Zij 
Ae¯’v †`Lv hvq| G  Aa© KwVb Ae¯’vi bvg †Rj `kv (gel phase) Ges Zij Ae¯’vi bvg mj `kv (sol phase)| 
G †Rj `kv I mj `kv GKwU AciwU‡Z iƒcvšÍwiZ n‡Z cv‡i| G gZev`‡K mj-†Rj gZev`I ejv n‡q _v‡K|

ivmvqwbK MVb: †cªv‡UvcøvRg cÖavbZ wewfbœ ai‡bi ˆRe I A‰Re c`v‡_©i wgkªY| Gi ivmvqwbK Dcv`v‡bi cwigvY mg~n 
wb¤œiƒc:

ˆRe Dcv`vb : †cÖvwUb (7-10%), Kv‡e©vnvB‡WªU (1-5%), wjwcW (1-2%) Ges Ab¨vb¨ (1-5%)| 

A‰Re Dcv`vb : cvwb (65-85%), Ab¨vb¨ (1-5%),  A‰Re LwbR je‡Yi g‡a¨ cUvwmqvg, K¨vjwmqvg, g¨vM‡bwmqvg, 
†jŠn BZ¨vw` avZz Ges Kve©b, nvB‡Wªv‡Rb, Aw·‡Rb, bvB‡Uªv‡Rb BZ¨vw` AavZz _v‡K| 

KvR : †cÖv‡UvcøvRg †Kv‡li me mRxe I Ro e¯‘‡K aviY K‡i| †cÖv‡UvcøvR‡g we`¨gvb †cÖvwUb Rx‡ei ˆ`wnK e„w× NUvq| 
†cÖv‡UvcøvR‡g e„w×, Rbb, k¦mb, Lv`¨ MÖnY, cwicvK cÖf…wZ ˆRweK Kvh©Kjvc msNwUZ nq| Gi cÖavb KvR n‡jv 
eskwe¯Ívi Kiv hv Rxe‡bi GKwU Acwinvh© cÖwKªqv| AwfmÖeY cÖwKªqvq †cÖv‡UvcøvRg cvwb MÖnY I Z¨vM Ki‡Z cv‡i| AwaK 
jeYhy³ gva¨‡g †Kvl‡K ivL‡j †Kvl †_‡K cvwb Z¨v‡Mi d‡j †cÖv‡UvcøvRg m¼zwPZ n‡q cøvR‡gvjvBwmm Ae¯’v m„wó K‡i|

mvB‡UvcøvRg (Cytoplasm) 

mvB‡UvcøvRg (Cytoplasm) : cøvRgv †gg‡eªb Gi Af¨šÍ‡i Aew¯’Z I wbDwK¬qvm e¨ZxZ Aa©¯^”Q, †cÖv‡UvcøvR‡gi 
AskwUi bvg mvB‡UvcøvRg| MVb I ˆewk‡ó¨i w`K †_‡K mvB‡UvcøvRg I †cÖv‡UvcøvR‡gi g‡a¨ †Kvb cv_©K¨ †bB| 
wbDwK¬qvm e¨ZxZ mvB‡UvcøvR‡gi evKx As‡ki bvgB mvB‡UvcøvRg| mRxe †Kv‡li mvB‡UvcøvRg `ywU ¯úó Ae¯’v 
(Phase) wb‡q MwVZ| h_v: 1) mvB‡Uvmj (Cytosol), 2) †Kvlxq A½vYy (Cell Organelles) |
mvB‡Uvmj (Cytosol) : †Kv‡li cøvRgv †gg‡eªb Øviv Ave„Z Ges wbDwK¬qvi †gg‡eª‡bi evB‡i Aew¯’Z A½vYymg~n Qvov 
mg¯Í A¯^”Q, mgmË¡v I †Kvj‡qW RvZxq Aa©Zij mRxe †cÖv‡UvcøvRgxq c`v_©‡K mvB‡Uvmj ev nvqv‡jvcøvRg e‡j| G‡Z 
wewfbœ ˆRe I A‰Re AYy fvmgvb ev `ªexf~Z Ae¯’vq _v‡K| 

ˆRe AYy mg~n n‡jv : †cÖvUb, wjwcW, Kv‡e©vnvB‡WªU, wbDwK¬K GwmW, GbRvBg BZ¨vw`|  

A‰Re AYy mg~n n‡jv : cvwb 90%, mvgvb¨ cwigvY LwbR jeY †hgb-NaCl jeY Ges M¨vmxq c`v_© †hgb-O2 I 
CO2 BZ¨vw`| GQvov wKQy mwÂZ Lv`¨KYv Ges †Zjwe›`yI mvB‡Uvm‡j _v‡K| 

mvB‡Uvmj‡K NbZ¡ Abyhvqx `yfv‡M fvM Kiv hvq| h_v:

1. G‡±vcøvRg (Ectoplasm) : GUv `vbvnxb, ¯^”Q Ges Abo ¯Íi, hv cøvRgv †gg‡eªb msjMœ _v‡K Ges G‡ÛvcøvRg‡K 
aviY K‡i| 

wkÿv_x©‡`i `jxq KvR:  
 

†cÖv‡UvcøvR‡gi MVb †Kgb? †cÖv‡UvcøvR‡gi KvR¸‡jv Kx Kx?

  

MÖæc-G MÖæc-we
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2. G‡ÛvcøvRg (Endoplasm) : G‡±vcøvR‡gi wfZ‡ii w`‡K Aew¯’Z `vbv`vi A¯^”Q AskwU‡K G‡ÛvcøvRg e‡j| GwU 
wewfbœ ai‡bi †Kvlxq A½vYy aviY K‡i| 

mvB‡UvcøvRg Ges Gi ga¨¯’ wewfbœ cÖKvi mRxe I wbRx©e e¯‘i cÖK…wZ Abymv‡i mvB‡UvcøvRg‡K `yBfv‡M fvM Kiv nq| 
h_vÑ 1| mvB‡UvcøvRgxq gvZ…Kv 2| mvB‡UvcøvRgxq A½vYymg~n| 

1| mvB‡UvcøvRgxq gvZ…Kv ev avÎ (Matrix) ev nvqv‡jvcøvRg : mvB‡UvcøvR‡gi Aa©Zij, Aa©¯^”Q, `vbv`vi I mgagx© 
KjqWxq c`v_©wUi bv‡g mvB‡UvcøvRgxq avÎ ev nvqv‡jvcøvRg| nvqv‡jvcøvRg `ywU AÂ‡j we‡fw`Z| h_vÑ G‡±vcøvRg 
ev ewntcøvRg Ges G‡ÛvcøvRg ev AšÍtcøvRg| cøvRgv †gg‡eªb msjMœ A‡cÿvK…Z Kg `vbv`vi, Nb AÂjwUi bvg 
G‡±vcøvRg Ges †fZ‡ii w`‡Ki A_©vr †K‡›`ªi w`‡K Kg Nb AÂjwUi bvg G‡ÛvcøvRg| mvB‡UvcøvR‡g cÖPyi cwigv‡Y 
cvwb Ges cvwb‡Z `ªexf~Z wewfbœ ai‡bi ˆRe I A‰Re c`v_©, A¨vwmW I GbRvBg we`¨gvb| †Kv‡li wewfbœZv Abymv‡i 
mvB‡UvcøvRgxq avÎ Zš‘gq, `vbv`vi, RvwjKvKvi A_ev †dbvi gZ n‡Z cv‡i|

mvB‡UvcøvRgxq gvZ…Kvi KvR t †Kv‡li wewfbœ ai‡bi A½vYy I wbRx©e c`v_©¸‡jv‡K aviY K‡i| wecvKxq Kvh©vw` 
cwiPvjbv K‡i|  †iPb cÖwKªqvq m„ó eR©¨ c`v_© wb®‹vkb K‡i| †Kv‡li A¤øZ¡ I ÿviZ¡ wbqš¿Y K‡i| AveZ©‡bi gva¨‡g 
A½vYy¸‡jv‡K bovPovq mnvqZv K‡i| D‡ËRbvq mvov †`q|

2| †Kvlxq A½vYy (Cell Organelles) : †Kv‡li †cÖv‡UvcøvR‡g we`¨gvb mywbw`©ó AvKvi AvK…wZ I KvR wewkó mRxe 
e¯Zz‡K †Kvlxq A½vYy ev (Cell Organelles) e‡j| cÖvwY‡Kv‡l `yÕai‡bi †Kvlxq A½vYy †`Lv hvq- 

K) AveiYxe× †Kvlxq A½vYy : G ai‡bi †Kvlxq A½vYy¸‡jv mywbw`©ó AveiYx Øviv Ave„Z _v‡K| †hgb-  †K¬v‡ivcøv÷, 
gvB‡UvKwÛªqv,  G‡ÛvcøvRwgK RvwjKv,  MjwM ewW, jvB‡mv‡mvg, f¨vKzIj, cviAw·‡mvg, †fwmK&j| 

L) AveiYxwenxb †Kvlxq A½vYy : G ai‡bi †Kvlxq A½vYy¸‡jv †Kv‡bv AveiYx Øviv Ave„Z _v‡K bv| †hgb- ivB‡ev‡mvg, 
†cÖvwU‡qv‡mvg, †mw›UªIj, gvB‡Kªvwdjv‡g›U, B›UviwgwW‡qU wdjv‡g›U, gvB‡KªvwUDweDjm| 

mvB‡UvcøvR‡g gy³ Ae¯’vq weivRgvb A_ev AšÍtcøvRgxq RvwjKvi Mv‡q Aew¯’Z †h `vbv`vi KYvq †cÖvwUb ms‡kølY N‡U 
Zv‡K ivB‡ev‡mvg| weÁvbx K¬W (Claude) 1940 mv‡j GwU me©cÖ_g Avwe®‹vi K‡ib| c‡i Palade (1955) 
cÖvYx‡Kv‡l Gi B‡jKUªwbK AvYyexÿwYK MVb ch©‡eÿY K‡ib| ivB‡ev‡mvg AZ¨šÍ ÿz`ª Ges cÖvq †MvjvKvi| mvaviYZ 
Agm„Y G‡ÛvcøvRwgK †iwUKzjv‡gi Dfq w`‡K Giv mvwie×fv‡e Aew¯’Z _v‡K| mvB‡UvcøvR‡g hy³ Ae¯’vqI ivB‡ev‡mvg 
_v‡K| gy³ ivB‡ev‡mvg cÖvK‡Kw›`ªK †Kv‡li GKwU D‡jøL‡hvM¨ ˆewkó¨|
mvB‡UvcøvR‡g hy³ Ae¯’vq weivRgvb A_ev AšÍtcøvRgxq RvwjKvi Mv‡q Aew¯’Z †h `vbv`vi KYvq †cÖvwUb ms‡kølY N‡U 
Zv‡K ivB‡ev‡mvg| weÁvbx K¬W (Claude) 1940 mv‡j GwU me©cÖ_g Avwe®‹vi K‡ib| c‡i Palade (1955) 
cÖvYx‡Kv‡l Gi B‡jKUªwbK AvYyexÿwYK MVb ch©‡eÿY K‡ib| 
ivB‡ev‡mvg AZ¨šÍ ÿz`ª Ges cÖvq †MvjvKvi| mvaviYZ Agm„Y G‡ÛvcøvRwgK †iwUKzjv‡gi Dfq w`‡K Giv mvwie×fv‡e 
Aew¯’Z _v‡K| mvB‡UvcøvR‡g hy³ Ae¯’vqI ivB‡ev‡mvg _v‡K| gy³ ivB‡ev‡mvg cÖvK‡Kw›`ªK †Kv‡li GKwU D‡jøL‡hvM¨ 
ˆewkó¨|

ivB‡ev‡mvg (Ribosome) 

 

wkÿv_x©i evwoi KvR:   †Kvlxq A½vYyi cÖKvi‡f‡`i GKwU PvU© ˆZwi K‡i Avb|

wkÿv_x©‡`i `jxq KvR:  
 

 mvB‡UvcøvRg Kx? †Kvlxq A½vYy¸wj Kq ai‡bi wjL|
 

MÖæc-G MÖæc-we
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Avwe®‹vi t K¬W (A. Claude) bvgK GKRb weÁvbx 1954 mv‡j hK…Z †Kv‡li mvB‡UvcøvRg‡K †mw›UªwdDR K‡i RNA 
mg„× 600 A0 Ñ2000 A0 e¨vm wewkó eû KYv c„_K K‡ib Ges bvg †`b gvB‡Kªv‡mvg| cieZx©‡Z (1965) B‡jKUªb 
AYyexÿY h‡š¿ gvB‡Kªv‡mv‡gi `yÕwU Ask †`Lv hvq, GKwU nj AšÍtcøvRgxq wSjøx Ges AciwU nj ÿz`ªvKvi KYv| GB 
KYv‡KB cieZx©‡Z ivB‡ev‡mvg bvg †`qv nq| 1958 mv‡j Roberts Gi bvg †`b ivB‡ev‡mvg| †K¬v‡ivcøv÷, 
gvB‡UvKwÛªqv Ges wbDwK¬‡qvcøvR‡g ivB‡evwbDwK¬‡qvKYv (Ribonucleo protein particle – RNP) bvgK ÿz`ªvKvi 
ivB‡ev‡mvg Avwe¯‹…Z n‡q‡Q|  

we¯Í„wZ t †h me †Kvl †cÖvwUb ms‡kølY N‡U †mme †Kv‡l ivB‡ev‡mvg cvIqv hvq| †cÖvK¨vwiIwUK †Kv‡l mvB‡UvcøvR‡g 
Qov‡bv _v‡K| BDK¨vwiIwUK †Kv‡l G‡ÛvcøvRwgK RvwjKv, wbDwK¬q wSjøx I †KvlwSjøxi Mv‡q hy³ _v‡K Ges 
mvB‡UvcøvR‡gI Qov‡bv _v‡K| GQvovI wbDwK¬qvm, cøvw÷W I gvB‡UvKwÛªqvi gvZ…KvqI gy³ Ae¯’vq _v‡K| e¨vK‡Uixq 
†Kv‡l (E. coli) Gi msL¨v cÖvq 20,000 wKšÍy †Kv‡bv †Kv‡bv BDK¨vwiIwUK †Kv‡l G msL¨v GK †KvwU ch©šÍ n‡Z cv‡i| 

cÖKvi‡f` t AvKvi I †mwW‡g‡›Ukb mnM (†Kv-Gwdwm‡q›U) wn‡m‡e ivB‡ev‡mvg g~jZ 70S Ges 80S `yB cÖKvi| 70S 
ivB‡ev‡mvg 50S Ges 30S GB `yB mve-BDwb‡U wef³ _v‡K| 80S ivB‡ev‡mvg 60S Ges 40S GB `yB mveÑBDwb‡U 
wef³ _v‡K| †cÖvwUb ms‡køl‡Yi mgq cÖvK‡Kw›`ªK †Kv‡l 50S I 30S mve-BDwbU GKwÎZ n‡q 70S GKK MVb K‡i 
Ges my‡Kw›`ªK †Kv‡l 60S I 40S mve-BDwbU GKwÎZ n‡q 80S GKK MVb K‡i| [†Kvb e¯‘‡K †mw›UªwdDR Ki‡j 
Zjvq Zvi Aat†ÿc Rgv nq

†mw›UªwdDR Kiv Kv‡j wewfbœ fvim¤úbœ e¯‘i Aat‡ÿc‡Yi nvi‡K S w`‡q Zv eySv‡bv nq| S = Svedberg unit = 
†f`evM© GKK ; †mw›UªwdDR h‡š¿i `ªæZ N~Y©b cÖwKªqvq wewfbœ fim¤úbœ e¯‘i Aat‡ÿc‡Yi nvi‡K †f`evM© GKK e‡j| 
weÁvbx Svedberg Gi bv‡gi cÖ_g Aÿ S w`‡q Zv †evSv‡bv n‡q _v‡K|

AvK…wZ I MVb t Giv g~jZ e„ËvKvi Z‡e wÎ‡KvY Ges cÂ‡KvY wewkó e‡jI A‡b‡K `vwe K‡i‡Qb| GwU PIovq 22nm 
Ges D”PZvq 20nm| Giv `y¯Íi wewkó wSjøx w`‡q Ave„Z| ivB‡ev‡mvg cÖavb †cÖvwUb I rRNA w`‡q ˆZwi| E.coli 
†Kv‡li ï®‹ IR‡bi cÖvq 22 fvMB ivB‡ev‡mvg| 70S ivB‡ev‡mv‡g 34 cÖKvi `xN© I 21 cÖKvi ÿz`ª †cÖvwUb _v‡K| 
ivB‡ev‡mv‡gi eû †cÖvwUb g~jZ GbRvBg| mRNA AYy ivB‡ev‡mv‡gi mv‡_ hy³ n‡j tRNA-i mnvqZvq †cÖvwUb 
ms‡køwlZ nq| ms‡kø‡li mgq GKB mv‡_ ci¯úi †ek K‡qKwU ivB‡ev‡mvg mRNA-Gi mv‡_ hy³ n‡j ZLb Zv‡K 
cwjivB‡ev‡mvg (polyribosome) ev cwj‡mvg e‡j|| 

wPÎ : ivB‡ev‡mvg

†Kvl I Gi MVb

wPÎ : 1.7 : ivB‡ev‡mv‡gi MVb
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RxeweÁvb : cÖ_g cÎ
ivmvqwbK Dcv`vb t ivB‡ev‡mv‡gi cÖavb Dcv`vb n‡”Q RNA I †cÖvwUb| 70S ivB‡ev‡mv‡g i‡q‡Q 23S, 16S I 5S 
gv‡bi 3wU rRNA AYy Ges 52 cÖKv‡ii †cÖvwUb AYy| Aciw`‡K 80S ivB‡ev‡mv‡gi i‡q‡Q 28S, 18S, 5.8S I 5S 
gv‡bi 4wU rRNA AYy Ges 80 cÖKv‡ii †cÖvwUb AYy|

DrcwË t cÖvK‡Kw›`ªK †Kv‡l Avw` †Kªv‡gv‡mvg (DNA) †_‡K Drcbœ nq wKš‘ my‡Kw›`ªK †Kv‡l wbDwK¬‡qvjv‡m Drcbœ nq|

ivB‡ev‡mv‡gi KvR t †cÖvwUb ms‡kølY Kiv| †cÖvwUb ms‡køl‡Yi ïiæ‡Z mRNA Avw` †Kv‡li 30S Ges cÖK…Z †Kv‡li 
40S mve BDwb‡Ui mv‡_ ms‡hvM ¯’vcb K‡i| Gici 50S Ges 60S mve-BDwb‡U GKwÎZ n‡q h_vKª‡g 70S (Avw` 
†Kv‡l) Ges 80S (cÖK…Z †Kv‡l) GKK MVb K‡i| 2| †¯œn wecv‡K mnvqZv K‡i|

 

wkÿv_x©i evwoi KvR:   ivB‡ev‡Rvg I MjwRe¯‘i wPwýZ wPÎ A¼b K‡i GKwU †cv÷vi ˆZwi K‡i Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

ivB‡ev‡Rvg Gi MVb †Kgb? ivB‡ev‡Rv‡gi KvR¸‡jv Kx Kx?

 

MÖæc-G MÖæc-we

MjwM e¯‘ (Golgi body) 

wbDwK¬qv‡mi KvQvKvwQ Aew¯’Z Ges wØ¯Íi wewkó wSjøx Øviv Ave× †QvU bvwjKv, 
†dv¯‹v, †PŠev”Pv ev j¨v‡gjxi b¨vq mvB‡UvcøvRwgK ÿz`ªv‡½i bvg MjwM e¯‘ 
(MjwM hš¿)| weÁvbx K¨vwg‡jv MjwM (Camillo Golgi) 1898 mv‡j cÖ_g 
†cuPv I weov‡ji ¯œvqy‡Kv‡l GwU †`L‡Z cvb Ges Zuvi bvgvbymv‡i cieZx©Kv‡j 
G ÿz`ªv‡½i bvg ivLv n‡q‡Q MjwM e¯‘| Dw™¢` †Kv‡l Giv Aí cwigv‡Y Ae¯’vb 
K‡i|

†Kv‡li wbDwK¬qv‡mi KvQvKvwQ Aew¯’Z Ges gm„Y G‡ÛvcøvRwgK RvwjKv †_‡K m„ó †h A½vYy KZK¸‡jv Nb msjMœ PIov 
wm÷viwb I ÿz`ª †fwmKj wewkó, †m¸‡jv‡K GK‡Î MjwM ewW ev MjwM A¨vcv‡iUvm ev MjwM Kg‡cø· e‡j| †Kv‡bv RxešÍ 
ïµvYy‡K mvaviY AYyexÿY h‡š¿ †`L‡j mn‡R MjwM e¯‘ †`Lv hvq| e¨vK‡Uwiqv I gvB‡KvcøvRgv ev‡` me †Kv‡lB MjwM 
e¯‘ _v‡K| 

Avwe®‹vi : weÁvbx K¨vwg‡jv MjwM (Camillo Golgi, 1898) me©cÖ_g †cuPv I weov‡ji ¯œvqy‡Kvl wbixÿYKv‡j GwU 
Avwe®‹vi K‡ib| m¤¢eZ gm„Y G‡ÛvcøvRwgK †iwUKzjvg n‡Z DrcwË nq| 

Ae¯’vb : mvaviYZ wbDwK¬qv‡mi KvQvKvwQ _vK‡jI †Kv‡li wKbvivi w`‡K ev †Kv‡li †h†Kv‡bv RvqMvq MjwM e¯‘ _vK‡Z 
cv‡i| †Kvl‡f‡` G‡`i Ae¯’v‡bi cwieZ©b nq| MjwM ewW cÖvwY‡Kv‡li GKwU Abb¨ mvB‡UvcøvRgxq A½vYy| wKš‘ Dw™¢` 
†Kv‡l G‡`i msL¨v Kg| AwaKvsk BDK¨vwiIwUK †Kv‡l mvaviYZ wbDwK¬qv‡mi KvQvKvwQ `je× Ae¯’vq MjwM ewW †`Lv 
hvq| wb¤œ‡kªYxi Dw™¢‡` MjwM e¯‘ mvB‡UvcøvR‡g wewÿß Ae¯’vq we`¨gvb|

we¯Z…wZ : †cÖvK¨vwiIwUK †Kv‡l Ges wKQy QÎvK, eªv‡qvdvBU I †Uwi‡WvdvB‡Ui kyKªvYy, cwiYZ mxfbj Ges cÖvYxi †jvwnZ 
KwYKvq MjwR e¯Íy Abycw¯’Z| Dw™¢‡`‡Kv‡li mvB‡UvcøvR‡g Qov‡bv _v‡K, wKšÍy cÖvwY‡Kv‡l GMy‡jv mvaviYZ wbDwK¬qv‡mi 
KvQvKvwQ ¯Íixf~Z Ae¯’vq _v‡K ev wbDwK¬qvm‡K wN‡i iv‡L, KLbI ev RvwjKvi g‡Zv web¨¯Í _v‡K| Dw™¢`‡Kv‡l MjwR 
e¯Íyi msL¨v 1 (wKQy ˆkevj) †_‡K 25,000 Gi †ewk (ˆkev‡ji ivBR‡q‡W) n‡Z cv‡i| 

wPÎ : 1.8 : MjwM ewWi MVb

 

wkÿv_x©i KvR: MjwM e¯‘ Kx? †K Avwe®‹vi K‡ib?  
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MVb t †Kv‡li kvixie„Ëxq Kv‡Ri wfwË‡Z MjwM ewWi MV‡b wfbœZv †`Lv hvq| WvjUb (Dalton) †dwj· (Felix) 
cÖf„wZ weÁvbxi eY©bv g‡Z MjwM ewW‡Z wZbwU Dcv`vb we`¨gvb| h_v- wm÷viwb ev P¨vÞv _wj, f¨vKzIj ev eo MnŸi I 
†fwmK&j ev ÿz`ª MnŸi |

(i) wm÷viwb (Cisternae) t Amgvb ˆ`N©¨ wewkó I mgvšÍivjfv‡e Aew¯’Z j¤^v I P¨vÞv bvwjKvm`„k e¯‘¸‡jv wm÷viwb 
bv‡g cwiwPZ| m¤¢eZ gm„Y AšÍtcøvRgxq RvwjKv †_‡K wm÷viwb Rb¥ nq| G‡`i msL¨v 3Ñ20wU| 

(ii) f¨vKzIj (Vacuoles) t 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|

(iii) †fwmK&j (Vesicles) t wm÷viwbi wb‡Pi w`‡K A‡cÿvK…Z ÿz`ª ÿz`ª _wji gZ e¯‘¸‡jv‡K ÿz`ª MnŸi ev †fwmK&j 
ejv nq| G¸‡jv wm÷viwb †_‡K m„wó nq| Giv c„_K ev `je× Ae¯’vq _vK‡Z cv‡i Ges gm„Y ev Agm„Y AveiYx 
wewkó n‡Z cv‡i| 

ivmvqwbK MVb t MjwM ewWi wSjøx wj‡cv‡cÖvwU‡b wbwg©Z| wjwc‡Wi g‡a¨ i‡q‡Q cÖavbZ †jwmw_b I †mdvwjb RvZxq 
dm‡dvwjwcW| K¨v‡ivwUb‡qW, d¨vwU A¨vwmW, wfUvwgb-wm cÖf„wZI i‡q‡Q| MjwM ewW‡Z cÖPzi cwigv‡Y GbRvBg _v‡K©| 
¸iæZ¡c~Y© GbRvBg¸‡jv n‡”Q ADPase, Mg2+, ATPase, CTPase, TTPase, Galactosyl Transferase I 
mvgvb¨ cwigv‡Y Møy‡KvR 6-dm‡dU|

MjwM e¯‘i KvR : jvB‡mv‡mvg ˆZwi Kiv A-‡cÖvwUb RvZxq c`v‡_©i ms‡kølY Kiv, wKQy GbRvBg wbM©Z Kiv, †cÖvwUb, 
†nwg‡mjy‡jvR, gvB‡KªvdvBweªj ˆZwi Kiv, †Kvl¯’ cvwb †ei Kiv, G‡ÛvcøvRwgK †iwUKzjv‡g cÖ¯‘ZK…Z `ªe¨vw` wSjøxe× 
Kiv, wewfbœ cwjm¨vKvivBW ms‡kølY I cwien‡b AskMÖnb Kiv| ‡Kvl wefvR‡bi ci cell plate ‰Zwi‡Z mvnvh¨ K‡i| 
wjwcW I †cÖvwU‡bi mÂq fvÛvi wn‡m‡e KvR K‡i| 

jvB‡mv‡mvg (Lysosome) : Lyso = nRgKvix, somo = e¯‘ wn‡m‡e BDK¨vwiIwUK †Kv‡l †h _wj AvK…wZi I 
wSjøx‡ewóZ A½vYy AšÍt†Kvlxq cwicv‡Ki gyL¨ Dcv`vb wn‡m‡e KvR K‡i, Zv‡K jvB‡mv‡mvg e‡j|

mvB‡UvcøvR‡g Aew¯’Z †h A½vYy nvB‡WªvjvBwUK GbRvB‡gi Avavi wn‡m‡e KvR K‡i Zv‡K jvB‡mv‡mvg e‡j (Lyso = 
nRgKvix, somo = e¯‘)| eûmsL¨K bvbvwea nvB‡WªvjvBwUK GbRvBg GKwU wSjøx Øviv Ave× n‡q GKwU jvB‡mv‡mvg 
ˆZwi K‡i| 1955 mv‡j `¨ `yÕ‡e (de Duve) G ai‡Yi ÿz`ªv‡½i bvgKiY K‡ib jvB‡mv‡mvg|

jvB‡mv‡mvg (Lysosome)

 

wkÿv_x©i evwoi KvR:   MjwRe¯‘i wPwýZ wPÎ A¼b K‡i GKwU †cv÷vi ˆZwi K‡i Av‡bv|

wkÿv_x©‡`i `jxq KvR:  
 

MjwRe¯‘i MVb †Kgb? MjwRe¯‘i KvR¸‡jv Kx Kx?

 

MÖæc-G MÖæc-we

†Kvl I Gi MVb

wPÎ : jvB‡mv‡mvg
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Avwe®‹vi : 1955 wLª÷v‡ã †ejwRqv‡gi weÁvbx wµw÷qvb wW Wy‡f (Christian de Duve) me©cÖ_g Bu`y‡ii hK…Z †Kv‡l 
G e¯‘ Avwe®‹vi K‡ib Ges bvgKiY K‡ib jvB‡mv‡mvg| 

DrcwË : m¤¢eZ MjwM e¯‘ ev G‡ÛvcøvRwgK †iwUKzjvg n‡Z G‡`i DrcwË|

we¯Í…wZ : Dw™¢`‡Kv‡l mvaviYZ G‡`i †`Lv hvq bv ; Z‡e †cuqv‡Ri exR‡Kv‡l, fyÆv I Zvgv‡Ki Pviv‡Kvl, Có‡Kv‡l 
jvB‡mv‡mvg cvIqv hvq| cÖvwY‡`‡ni hK…Z‡Kvl, ̄ œvqy‡Kvl, e„°‡Kvl, A‡š¿i AveiYx‡Kvl, Aw¯’, Rivqy, g~Î_wj, g‡bvmvBU 
I wj‡ùvmvB‡U jvB‡mv‡mvg †ewk _v‡K| wewfbœ †Kv‡l G‡`i msL¨v I AvqZb wewfbœ nq| ¯Íb¨cvqxi †jvwnZKwYKv Qvov 
Avi me cÖKvi cÖvwY‡Kv‡lB jvB‡mv‡mvg _v‡K| Z‡e †hme †Kvl cwicvK h‡š¿i b¨vq KvR K‡i, †hgb- †k¦ZKwYKv, A_ev 
ÿiY K‡i, †hgb- hK…Z, AMœ¨vkq, BZ¨vw` †Kv‡l cÖPzi msL¨K jvB‡mv‡mvg _v‡K| 

†fŠZ MVb : jvB‡mv‡mvg cÖK…Zc‡ÿ ÿz`ªvKvi †Mvj _wj| Gi AvKvi cwieZ©bkxj| †Kv‡bv †Kv‡bv jvB‡mv‡mv‡gi 
Af¨šÍifvM Nb, †Kv‡bvwUi cvk¦©‡`k Nb I ga¨‡`k A‡cÿvK…Z Kg Nb| KLbI Avevi Gi Af¨šÍ‡i wKQy `vbv`vi c`v_© 
wKsev ÿz`ª MnŸiI †`Lv hvq| G‡`i Mo e¨vm 0.25Ñ0.80 µm| 

ivmvqwbK ˆewkó¨ : jvB‡mv‡mvg wj‡cv‡cÖvwUb wbwg©Z wSjøx‡Z †ewóZ GK¸”Q GbRvBg we‡kl| G‡Z i‡q‡Q A¨vwmW 
dmdv‡UR bvgK wUky¨ weMjbKvix GbRvBg| Ab¨vb¨ GbRvB‡gi g‡a¨ i‡q‡Q A¨vivBb mvjdv‡UR, A¨vwmW jvB‡cR, 
DNAase, RNAase, dm‡dvjvB‡cR, G÷v‡iR, †W·‡Uªv‡bR, m¨vKv‡iR I jvB‡mvRvBgmn cÖvq 50 ai‡bi 
GbRvBg| G‡KKwU jvB‡mv‡mvg G‡K ai‡bi GbRvB‡g mg„×|

cÖKvi‡f` : wewfbœ †Kv‡l wewfbœ mg‡q wfbœ wfbœ cÖKv‡i jvB‡mv‡mvg †`Lv hvq| MVb Abymv‡i Giv cÖavbZt Pvi cÖKv‡ii 
nq| h_v: cÖv_wgK jvB‡mv‡mvg (Primary Lysosome), †MŠY jvB‡mv‡mvg (Secondary Lysosome), †iwmWyqvj 
ewW (Residual Bodies) Ges A‡Uvd¨vwMK f¨vKzIj (Autophagic Vacuole)|

jvB‡mv‡mv‡gi KvR t d¨v‡MvmvB‡Uvwmm (phagocytosis) ev AvKªgYKvix RxevYy fÿY Kiv G‡`i KvR| weMjbKvix 
GbRvBgmg~n‡K Ave× K‡i †i‡L GwU †Kv‡li Ab¨vb¨ ÿz`ªv½‡K iÿv K‡i| jvB‡mv‡mvg m¤¢eZ cwicvK Kv‡R mvnvh¨ K‡i| 
Zxeª Lv`¨vfv‡ei mgq Gi cÖvPxi †d‡U hvq Ges Ave×K…Z GbRvBg †ei n‡q †Kv‡li Ab¨vb¨ ÿz`ªv½¸‡jv webó K‡i †`q| 
G KvR‡K e‡j ¯^-MÖvm ev A‡Uv‡dMx| (autophagy) Gfv‡e mg¯Í †KvlwUI cwicvK n‡q †h‡Z cv‡i| G‡K ejv nq 
A‡UvjvBwmm (autolysis)|

wkÿv_x©‡`i `jxq KvR:  
 

jvB‡mv‡mv‡gi MVb †Kgb? jvB‡mv‡mv‡gi KvR¸‡jv Kx Kx?
MÖæc-G MÖæc-we

wPÎ : 1.9 : jvB‡mv‡mv‡gi MVb

gv‡qvwjb Zš‘

`vbv

cwicvK GbRvBg

RxeweÁvb : cÖ_g cÎ
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†mw›UªIj (Centriole) : Dw™¢`‡Kvl I cÖvwY‡Kv‡l †h A½vYy ¯^cÖRbbÿg,wbDwK¬qv‡mi Kv‡Q Aew¯’Z Ges GKwU MnŸi‡K 
wN‡i 9wU ¸”Q cÖvšÍxq gvB‡KªvwUDweDj wbwg©Z, Lv‡Uv b‡j MwVZ Zv‡K ‡mw›UªIj e‡j| weÁvbx Van Benden GwU 
Avwe®‹vi K‡ib|

we¯Í…wZ : ˆkevj, QÎvK, eªv‡qvdvBU, †Uwi‡WvdvBU, wRg‡bv¯úvg© cÖf„wZ Dw™¢‡` Ges AwaKvsk cÖvYx‡Z ‡mw›UªIj cvIqv 
hvq| †cÖvK¨vwiIwUK †Kvl, WvqvUg, C÷ I A¨vbwRI¯úv‡g© GwU Abycw¯’Z| mvaviYZ wbDwK¬qv‡mi KvQvKvwQ GwU Ae¯’vb 
K‡i| msL¨vq GK‡Rvov | 

†fŠZ MVb : †mw›UªIj bjvKvi, cÖvq 0.25 µm  e¨vm m¤úbœ I 3.7 µm j¤^v| Giv †`L‡Z †ejbvKvi, ̀ ygyL †Lvjv wccvi 
g‡Zv| cÖ‡Z¨K ‡mw›UªIj cÖavbZ wZbwU Ask wb‡q MwVZ| h_vÑ 1| cÖvPxi ev wmwjÛvi Iqvj 2| Îqx AYybvjxKv 3| 
†hvRK ev wjsKvi| †mw›UªIj cÖvPxi 9wU Îqx AYybvjxKv Øviv MwVZ| 

cÖwZwU AYybvjxKv mg`~i‡Z¡ Aew¯’Z Ges cÖ‡Z¨‡K 3wU K‡i DcbvjxKv wb‡q MwVZ| ci¯úi msjMœ 3wU DcbvjxKv‡K 
h_vKª‡g A, B, C bv‡g wPwýZ Kiv nq| DcbvjxKv¸‡jv cvk¦eZ©x AYybvjxKvi m‡½ GKai‡bi Nb Zš‘i mvnv‡h¨ hy³ 
_v‡K| ‡mw›UªI‡ji Pvicv‡k Aew¯’Z Mvp Zij‡K †m‡›Uªvwùqvi e‡j| †m‡›Uªvwùqvimn ‡mw›UªIj‡K †m‡›Uªv‡mvg e‡j| 

ivmvqwbK Dcv`vb  : ‡mw›UªIj cÖavbZ †cÖvwUb, wjwcW I ATP wb‡q MwVZ | 

KvR : †Kvl wefvRbKv‡j gvKzZš‘ MVb K‡i  Ges †Kªv‡gv‡mv‡gi cÖvšÍxq Mg‡b mnvqZv K‡i| d¬¨v‡Rjv I wmwjqvhy³ 
†Kv‡l d¬¨v‡Rjv I wmwjqvi m„wó Kiv|

†mw›UªIj (Centriole)

G‡ÛvcøvRwgK RvwjKv (Endoplasmic reticulum)

 

wkÿv_x©i evwoi KvR:   jvB‡mv‡Rvg I †mw›UªI‡ji wPwýZ wPÎ A¼b K‡i Av‡bv|

wkÿv_x©‡`i `jxq KvR:  
 

†mw›UªIj Kx? Gi MVb †Kgb? †mw›UªI‡ji KvR¸‡jv Kx Kx?

 

MÖæc-G MÖæc-we

†Kvl I Gi MVb

ABC DcbvwjKv

wPÎ : 1.10 : †mw›UªI‡ji MVb

†m‡›Uªv‡mvg

†mw›UªIj

G‡ÛvcøvRwgK RvwjKv (Endoplasmic reticulum) : †Kv‡li mvB‡UvcøvR‡g we¯Z…Z I GKK wSjøxwewkó RvwjKvi 
_wj, MnŸi I bvwjKv m`„k A½vYy hv GKvav‡i †KvlwSjøx I wbDwK¬q wSjøxi g‡a¨ ms‡hvM m„wó K‡i Ges mvB‡UvcøvRg‡K 
KZK¸‡jv AwbqZ cÖ‡Kv‡ô wef³ K‡i Ae¯’vb K‡i, Zv‡K G‡ÛvcøvRwgK RvwjKv e‡j| weÁvbx Porter (1945) 
me©cÖ_g †Kv‡l Gi Dcw¯’wZ jÿ¨ K‡ib|
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Avwe®‹vi : 1945 wLª÷v‡ã †K, Avi. †cvU©vi (K.R. Portyer) I Zuvi mnKgx©MY me©cÖ_g hK…Z †Kv‡l G‡ÛvcøvRwgK 
†iwUKzjvg Avwe®‹vi K‡ib|

we¯Z…wZ : †cÖvK¨vwiIwUK †Kvl, †jvwnZ i³KwYKv, å~Yxq †Kvl I wW¤^vYy Ges Ab¨vb¨ mKj BDK¨vwiIwUK †Kv‡l G 
A½vYy we¯Z…Z| †h me A‡½i †Kv‡l †cÖvwUb ms‡køl †ewk nq †m me †Kv‡l (†hgbÑAMœ¨vkq, hK…Z, AšÍtÿiv MÖwš’) 
G¸‡jv †ewk cvIqv hvq|

cÖKvi‡f` : ivB‡ev‡mv‡gi Dcw¯’wZi Dci wfwË K‡i G‡ÛvcøvRwgK †iwUKzjvg `yiKg, h_v-(i) gm„Y I (ii) Agm„Y| 

(K)  gm„Y G‡ÛvcøvRwgK †iwUKzjvg : ivB‡ev‡mvgwenxb RvwjKv‡K gm„Y G‡ÛvcøvRwgK †iwUKzjvg e‡j|

(L) Agm„Y G‡ÛvcøvRwgK †iwUKzjvg : G me G‡ÛvcøvRwgK †iwUKzjv‡gi Mv‡q AZ¨šÍ ÿz`ª ÿz`ª KYvi AvKv‡i ivB‡ev‡mvg 
web¨¯Í _v‡K| Agm„Y RvwjKv‡Z RNA Ges MøvBAw·‡mvg bvgK ÿz`ªvKvi KYv _vK‡Z cv‡i| Agm„Y †iwUKzjv‡gi 
ÿz`ª ÿz`ª wew”Qbœ Ask‡K gvB‡Kªv‡mvg (microsome) e‡j| MVb‰kjxi wfwË‡Z G‡ÛvcøvRwgK †iwUKzjvg‡K 
wb¤œewY©Z wZbfv‡M fvM Kiv hvq| h_v:
(i) wm÷viwb : `ycv‡k Pvcv, j¤^v, kvLvwenxb I mvB‡UvcøvR‡g mgvšÍivjfv‡e web¨¯Í G‡ÛvcøvRwgK †iwUKzjvg¸‡jv‡K 

wm÷viwb ejv nq| G‡`i e¨vm mvaviYZ 40 †_‡K 50 wgwjgvBKªb| G¸‡jvi Mv‡q A‡bK mgq ivB‡ev‡mvg hy³ _v‡K|

(ii) †fwmKj ev †dv¯‹v : mvB‡UvcøvR‡gi †fZ‡i wewÿßfv‡e Qov‡bv 25 †_‡K 50 wgwjgvBKªb e¨vm wewkó 
†MvjvK…wZi ev wW¤^vK…wZ RvwjKv¸‡jv †fwmKzjvi ev †dv¯‹vKvi G‡ÛvcøvRwgK †iwUKzjvg bv‡g cwiwPZ|

(iii) wUDweDj ev bvwjKvKvi : kvLv-cÖkvLvhy³ I †gvUvgywUfv‡e 30 †_‡K 100 wgwjgvBKªb e¨vm wewkó RvwjKv¸‡jv‡K 
wUDweDjvi ev bvwjKvKvi G‡ÛvcøvRwgK †iwUKzjvg ejv nq| G‡`i Mv‡q mvaviYZ ivB‡ev‡mvg hy³ _v‡K|

†fŠZ MVb t A½ ms¯’vwbKfv‡e G‡ÛvcøvRwgK RvwjKv wZb ai‡bi Mob wb‡q MwVZ t (K) wm÷viwb, (L) †fwmKj I 
(M) wUDweDj|

ivmvqwbK Dcv`vb t GwU wj‡cv‡cÖvwUb wbwg©Z wÎ¯Íix wSjøxhy³| RvwjKvq wewfbœ ai‡bi GbRvBg i‡q‡Q, †hgbÑ 
G÷v‡iR, NADH mvB‡Uv‡Kªvg wiWvK‡UK, NADH Wvqv‡dv‡iR, wMømvivBW ms‡kølYKvix GbRvBg cÖf„wZ|

G‡ÛvcøvRwgK RvwjKvi KvR t GwU †cÖv‡UvcøvR‡gi KvVv‡gv wn‡m‡e KvR K‡i| Agm„Y †iwUKzjv‡g †cÖvwUb ms‡køwlZ nq| 
gm„Y †iwUKzjv‡g (we‡klZ cÖvYx †Kv‡l) wjwcW, gZvšÍ‡i wewfbœ ni‡gvb, MøvB‡Kv‡Rb cÖf„wZ ms‡køwlZ nq| GwU wjwcW 
I †cÖvwU‡bi AšÍtevnK wn‡m‡e KvR K‡i| A‡b‡Ki g‡Z G‡Z †KvlcÖvPx‡ii Rb¨ †mjy‡jvR ˆZwi nq| ivB‡ev‡mvg, 
MøvBAw·‡mv‡gi aviK wn‡m‡e KvR K‡i| wjwcW Gi wecvK NUvq| _wji †fZi ms‡køwlZ †cÖvwU‡bi cÖwKªqvKiY m¤úbœ 
K‡i| †Kvl wefvR‡bi ci wbDwK¬qvi †gg‡eªb ˆZwi‡Z mnvqZv K‡i| 

wPÎ : G‡ÛvcøvRwgK RvwjKv wPÎ : 1.11 : G‡ÛvcøvRwgK †iwUKzjvg
wm÷viwb †fwmKj wUDweDj

 

wkÿv_x©i evwoi KvR:   G‡ÛvcøvRwgK RvwjKvi wPwýZ wPÎ A¼b K‡i Av‡bv| 

wkÿv_x©‡`i `jxq KvR:  
 

G‡ÛvcøvRwgK RvwjKv Kx Kx wb‡q MwVZ? G‡ÛvcøvRwgK RvwjKvi KvR¸‡jv Kx Kx?
MÖæc-G MÖæc-we
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gvB‡UvKwÛªqv (Mitochondria) : cÖK…Z Rxe‡Kv‡li ¸iæZ¡c~Y© A½vYy nj gvB‡UvKwÛªqv| †Kv‡li hveZxq ˆRewbK 

Kv‡Ri kw³ mieivn K‡i e‡j gvB‡UvKwÛªqv‡K †Kv‡li ÒcvIqvi nvDmÓ ejv nq| G ÿz`ªv‡½ †Kªem PKª, d¨vwU A¨vwmW 

PKª, B‡jKUªb UªvÝ‡cvU© cÖwKªqv cÖf„wZ N‡U _v‡K| wØ¯Íi wewkó AveiYx Øviv MwVZ mvB‡UvcøvRg¯’ †h A½vYy‡Z †Kªem PKª, 

B‡jKUªb UªvÝ‡cvU© BZ¨vw` N‡U _v‡K Ges kw³ Drcbœ nq †mB A½vYy‡K gvB‡UvKwÛªqv e‡j|

Avwe®‹vi I bvgKiY : KwjKvi (Kolliker) 1850 mv‡j Av‡jvK AYyexÿ‡Yi mvnv‡h¨ mvB‡UvcøvR‡g bvbv AvK…wZ wewkó 
Gme ÿz`ªv½ Avwe®‹vi K‡ib Ges 1898 mv‡j †eÛv (Benda) G ÿy`ªv½¸‡jv‡K  gvB‡UvKwÛªqv bvgKiY K‡ib| [MÖxK – 
mitos = thread; chondon = grain ; GKePb- gvB‡UvKwÛªqb|] 

DrcwË : wefvR‡bi gva¨‡g G‡`i msL¨v e„w× n‡q _v‡K| †Kv‡l GKwU gvÎ gvB‡UvKwÛªqb (eûeP‡b- gvB‡UvKwÛªqv) 
_vK‡j Zv †Kvl wefvR‡b mv‡_B wefvwRZ n‡q _v‡K|

msL¨v : cÖKvi‡f‡` cÖwZ †Kv‡l GK n‡Z GKvwaK n‡Z cv‡i| mvaviY M‡o cÖwZ †Kv‡l 300 n‡Z 400wU gvB‡UvKwÛªqv 
_v‡K| [hK…Z †Kv‡l 1000 ev Z‡ZvwaK _v‡K| Amoeba- †Z AviI †ewk _v‡K|]

AvK…wZ : AvK…wZ‡Z Giv e„ËvKvi, `ÐvKvi, Zš‘Kvi, ZviKvKvi I KzÐjx AvKvi n‡Z cv‡i|

AvqZb : e„ËvKvi gvB‡UvKwÛªqvi e¨vm 0.2 Ñ 2.0 gvBKªb| `ÐvKvi gvB‡UvKwÛªqvi ˆ`N©¨ 70 gvBKªb ch©šÍ n‡Z cv‡i|

gvB‡UvKwÛªqv (Mitochondria)

 

wkÿv_x©i KvR: gvB‡UvKwÛªqv Kx? †K Avwe¯‹vi K‡ib?  

†Kvl I Gi MVb

wPÎ : 1.12 : gvB‡UvKwÛªqvi MVb
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MVb :

1| AveiYx : gvB‡UvKwÛªqv GKwU wØ¯Íi AveiYx wewkó wSjøx Øviv cwi‡ewóZ _v‡K| G‡`i evB‡ii †gg‡eªb I wfZ‡ii 
†gg‡eªb ejv nq| †gg‡eªbwU wj‡cv†cÖvwUb evB‡jqvi cÖK…wZi| evB‡ii ‡gg‡eªbwU †mvRv wKš‘ †fZ‡ii †gg‡eªbwU 
†K‡›`ªi w`‡K A‡bK fuvR wewkó| †fZ‡ii †gg‡eª‡bi fuvR¸‡jv‡K wKªw÷ ejv nq | 

2| cÖ‡Kvô : `yB †gg‡eª‡bi gvSLv‡bi duvKv ¯’vb‡K ewntcÖ‡Kvô ev ewntKÿ ejv nq hv GK ai‡bi Zij c`v‡_© c~Y© 
_v‡K| `yB †gg‡eª‡bi gvSLv‡bi e¨eavb 6-8 nm| AšÍtwSjøx‡Z †ewóZ †fZ‡ii MnŸi‡K ejv nq AšÍtcÖ‡Kvô| 
Gi Af¨šÍ‡i g¨vwUª· _v‡K| 

3| ATP synthases I ETS : wKªw÷‡Z ¯’v‡b ¯’v‡b ATP synthases bvgK †MvjvKvi e¯‘ Av‡Q| G‡Z ATP 
ms‡køwlZ nq| mg¯Í wKªw÷e¨vcx A‡bK B‡jKUªb UªvÝ‡cvU© wm‡÷g ETS Aew¯’Z| Av‡M G‡`i‡K Aw·‡Rvg wnmv‡e 
AwfwnZ Kiv nZ|

4 | DNA t gvB‡UvKwÛªqvq Gi wbR¯^ e„ËvKvi wØÑm~Î wewkó DNA Av‡Q | 
5| ivB‡ev‡mvg t gvB‡UvKwÛªqvi Af¨šÍ‡i ivB‡ev‡mvg cvIqv hvq| GwU 70S | GwU wewfbœ GbRvBg ms‡køl K‡i| Ab¨vb¨ 

Dcv`vb t gvB‡UvKwÛªqvi Af¨šÍ‡i ‡cÖvwUb, wjwcW, wewfbœ ai‡bi GbRvBg, †Kv GbRvBg, RNA BZ¨vw` _v‡K|
gvB‡UvKwÛªqvi ivmvqwbK Dcv`vb t gvB‡UvKwÛªqvi ï®‹ IR‡bi cÖvq 65% †cÖvwUb, 29% wMømvivBW mg~n 4% 
†Kv‡j‡÷ij| wjwc‡Wi g‡a¨ 90% dm‡dvwjwcW, evwK 10% d¨vwU A¨vwmW, K¨v‡ivwUb‡qW, wfUvwgb E Ges wKQy 
A‰Re c`v_©| gvB‡UvKwÛªqvi wSjøx wj‡cv‡cÖvwUb mg„×| gvB‡UvKwÛªqvq cÖvq 100 cÖKv‡ii GbRvBg I †Kv GbRvBg 
Av‡Q| m¤cÖwZ gvB‡UvKwÛªqvq wKQy DNA,  RNA I ivB‡ev‡mvg cvIqv †M‡Q | gvB‡UvKwÛªqvq g¨vwUª‡· †ek wKQy 
B‡jK‡UªvjvBU Gi mÜvb cvIqv †M‡Q| †hgb- K+,  HPO, Mg ++, Cl- , SO 
gvB‡UvKwÛªqvi KvR : †Kv‡li hveZxq Kv‡Ri Rb¨ kw³ Drcv`b I wbqš¿b Kiv| k¦m‡bi Rb¨ wewfbœ GbRvBg I †Kv- 
GbRvBg gvB‡UvKwÛªqv †_‡K cvIqv hvq| k¦m‡bi wewfbœ ch©vq †hgb-†Kªem PKª, B‡jKUªb UªvÝ‡cvU© wm‡÷g, Aw·‡WwUf 
dm‡dvivB‡jkb BZ¨vw` gvB‡UvKwÛªqvi Af¨šÍ‡i m¤úbœ nq|  gvB‡UvKwÛªqv kw³i wbqwš¿Z wbM©gb wbwðZ K‡i| wKQy 
cwigvY DNA I RNA  ˆZix‡Z AskMÖnb K‡i|  gvB‡UvKwÛªqv †¯œn wecv‡K mnvqZv K‡i| ADP †K ATP †Z 
cwiYZ Kivi gva¨‡g D”P kw³ eÜbx m„wó K‡i wb‡Ri †`‡n mÂq K‡i iv‡L| Gfv‡e †Kv‡li hveZxq ˆRewbK Kv‡Ri 
kw³ mieivn K‡i e‡j gvB‡UvKwÛªqv‡K †Kv‡li kw³i Ni ejv nq | 

RxeweÁvb : cÖ_g cÎ

meyR e‡Y©i cøvw÷W‡K ejv nq †K¬v‡ivcøv÷| †K¬v‡ivwdjÑa, †K¬v‡ivwdjÑb, K¨v‡ivwUb I R¨v‡š’vwd‡ji mgš^‡q 

†K¬v‡ivcøv÷ MwVZ| GB A½vYywU ïaygvÎ Dw™¢`‡Kv‡l eZ©gvb| cÖvYx †Kv‡l _v‡K bv|

cÖwZ †Kv‡l msL¨v t GK n‡Z GKvwaK| D”P †kªYxi Dw™¢`‡Kv‡l mvaviYZ 10 n‡Z 40wU †Kªv‡gvcøv÷ _v‡K| wKš‘ 

wb¤œ‡kªYxi Dw™¢`‡Kv‡l mvaviYZ AviI Kg _v‡K|

†K¬v‡ivcøv÷ (Chloroplast)

 

wkÿv_x©i evwoi KvR:   gvB‡UvKwÛªqvi wPwýZ wPÎ A¼b K‡i Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

gvB‡UvKwÛªqvi MVb †Kgb? gvB‡UvKwÛªqvi KvR¸‡jv Kx Kx?
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†Kvl I Gi MVb

AvK…wZ t D”P †kªYxi Dw™¢`‡Kv‡l †K¬v‡ivcøv‡÷i AvK…wZ 
mvaviYZ †j‡Ýi gZ n‡q _v‡K| wb¤œ †kªYxi Dw™¢`‡Kv‡l 
G‡`i AvK…wZ A‡bK iKg n‡Z cv‡i, †hgbÑ mwc©jvKvi 
(Spirogyra), RvwjKvKvi (Oedogonium), 
ZviKvKvi (Zygnema), AvswU AvK…wZi 
(Ulothrix), †MvjvKvi (Pithophora), †cqvjvK…wZ 
(Chlamydomonas), BZ¨vw`|

AvKvi t †jÝ AvK…wZi †K¬v‡ivcøv‡÷i e¨vm mvaviYZ 3.5 gvBKªb| Spirogyra Gi mwc©jvKvi †K¬v‡ivcøv÷ †mvRv 
Ae¯’vq †Kv‡li ˆ`‡N©¨i †P‡qI †ewk j¤^v|

DrcwË t wb¤œ ‡kªYxi Dw™¢‡` cyivZb †K¬v‡ivcøv‡÷i wefvR‡bi gva¨‡g bZzb †K¬v‡ivcøv‡÷i DrcwË nq| D”P †kªYxi Dw™¢‡` Avw` 
cøvw÷W n‡Z G‡`i DrcwË nq| Avw` cøvw÷W 0.5 gvBKªb e¨vmwewkó GKwU †MvjvKvi e¯‘|

cÖwZwU Avw` cøvw÷‡W Nb †÷ªvgv (avÎ c`v_©) GKwU wØ¯Íiwewkó AveiYx Øviv Ave„Z _v‡K| m~h©v‡jv‡Ki Dcw¯’wZ‡Z 
†K¬v‡ivwdj m„wói mv‡_ mv‡_ Avw` cøvw÷W c~Y©v½ †K¬v‡ivcøv‡÷ cwiYZ n‡Z _v‡K| Avw` cøvw÷‡Wi wØ-¯Íi wewkó AveiYxi 
†fZ‡ii ¯Íi n‡Z †dv¯‹v (vesicles) †ei n‡q Av‡m Ges avÎ c`v‡_© mgvšÍivjfv‡e mw¾Z nq| G †dv¯‹v¸‡jv wgwjZ 
n‡q GKwU j¨v‡gjx ˆZwi K‡i| wKQy wKQy ¯’v‡b j¨v‡gjx MÖvbvg ˆZwi K‡i| wKQy wKQy j¨v‡gjx wewfbœ MÖvbvi g‡a¨ ms‡hvM 
iÿv K‡i| Gfv‡e Avw` cøvw÷W n‡Z m~h©v‡jv‡Ki Dcw¯’wZ‡Z bZzb †K¬v‡ivcøv‡÷i m„wó nq|

†K¬v‡ivcøv‡÷i MVb t †K¬v‡ivcøv‡÷i MVb †ek RwUj| B‡jKUªb AYyexÿY h‡š¿i mnvqZvq ch©‡eÿY Ki‡j ‡K¬v‡ivcøv‡÷ 
my¯úó 6 wU Ask †`Lv hvq | h_v-  (i) AveiYx ev c`©v, (ii) ‡÷ªvgv, (iii) _vBjvK‡qW I MÖvbvg, (iv) ‡÷ªvgv j¨v‡gjx, 
(v) d‡Uvwmb‡_wUK BDwbU I ATP –synthases, (vi) DNA I (vii) ivB‡ev‡mvg| 

(i) AveiYx ev c`©v t cÖwZwU ‡K¬v‡ivcøv÷ wj‡cv‡cÖvwUb w`‡q MwVZ  GKwU wØ¯Íi wewkó c`©v w`‡q Ave„Z | GwU cÖvq 5 nm 
cyiæ| MV‡bi w`K w`‡q GwU cøvRgv‡gg‡eª‡bi Abyiƒc| c`©vwU ‡K¬v‡ivcøv‡÷i †fZ‡i I evB‡i wewfbœ e¯‘i hvZvqvZ 
wbqš¿b K‡i|  

(ii) †÷ªvgv t c`©v †ewóZ ‡K¬v‡ivcøv‡÷i wfZ‡i Aew¯’Z ̄ ^”Q, ̀ vbv`vi, AmeyR mgmZ¡ Rjxq c`v‡_©i bvg ‡÷ªvgv| Gi g‡a¨ 
i‡q‡Q wjwcW, kK©iv `vbv, wewfbœ GbRvBg 70s ivB‡ev‡mvg, wewfbœ †cÖvwUb, wfUvwgb, mvB‡Uv‡Kªvg iÄK, LwbR Avqb 
Ges DNA I RNA| GLv‡b mv‡jvKms‡køl‡Yi †Kjwfb PKª m¤úbœ& nq| 

wPÎ: †K¬v‡ivcøv÷

wPÎ:  1.13 : †K¬v‡ivcøv‡÷i MVb

wkÿv_x©i KvR: †K¬v‡ivcøv÷ Kx?
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RxeweÁvb : cÖ_g cÎ

 

(iii) _vBjvK‡qW I MÖvbvg : ‡÷ªvgv‡Z AmsL¨ _vBjvK‡qW bvgK _‡j AvK…wZi e¯‘ _v‡K| KZK¸‡jv _vBjvK‡qW 

GKmv‡_ GKwUi Dci GKwU ¯Z~‡ci gZ _v‡K| _vBjvK‡q‡Wi GB ¯Z~c‡K MÖvbvg ejv nq| MÖvbv‡gi AvK…wZ  

0.3-1.7 µm| _vBjvK‡qW K‡qKwU ¯Í‡i wef³| Gi c„ô‡`‡k †cÖvwUb ¯Í‡ii wb‡P Av‡Q GKwU dm‡dvwjwcW ¯Íi| 

Gi wb‡P Av‡Q mwbœweó G‡KKwU †MvjvKvi e¯‘| G‡K †Kvqv‡›Uv‡Rvg e‡j| †Kvqv‡›Uv‡Rvg n‡”Q mv‡jvKms‡køl‡Yi 

GKK Ges Gi AvKvi nj GwU 18.5 nm j¤^v, 15.5 nm PIov| †Kvqv‡›Uv‡Rvg Gi D”PZv 10 nm| cÖ‡Z¨K 

†Kvqv‡›Uv‡Rvg G _v‡K †K¬v‡ivwdj -G, †K¬v‡ivwdj -we, K¨v‡ivwUb, R¨v‡š’vwdj, dm‡dvwjwcW,KzB‡bvb, 

mvj‡dvwjwcW I wewfbœ ai‡bi GbRvBg|  

(iv) †÷ªvgv j¨v‡gjx : `ywU 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‡i I †K¬v‡ivwdj we`¨gvb _v‡K| 

(v) d‡Uvwmb‡_wUK BDwbU I ATP -synthases : _vBjvK‡qW †gg‡eªb eû †MvjvKvi e¯‘ ATP-synthases enb 

K‡i | Gi g‡a¨ mKj GbRvBg _v‡K| †gg‡eªbMy‡jv‡Z AmsL¨ d‡Uvwmb‡_wUK BDwbU _v‡K| cÖwZ BDwb‡U _v‡K 

‡K¬v‡ivwdj- a, ‡K¬v‡ivwdj - b, K¨v‡ivwUb I R¨v‡š’vwdj bvgK wcM‡g›U| 

(vi) DNA : †K¬v‡ivcøv‡÷ Zvi wbR¯^ DNA Av‡Q| GLv‡b cÖvq 200wU DNA AYy _vK‡Z cv‡i| G‡`i mvnv‡h¨ 

†K¬v‡ivcøv÷ wb‡Ri Abyi~c m„wó I wKQy cÖ‡qvRbxq †cÖvwUb ˆZix K‡i| 

(vii) ivB‡ev‡mvg : †K¬v‡ivcøv‡÷ ivB‡ev‡mvgI _v‡K| Giv †K¬v‡ivcøv‡÷ cÖ‡qvRbxq †cÖvwUb ms‡køl K‡i _v‡K| 

†K¬v‡ivcøv‡÷i ivmvqwbK Dcv`vb t Kv‡e©vnvB‡WªU, wjwcW, †cÖvwUb, †K¬v‡ivwdj, K¨v‡ivwUb‡qW (K¨v‡ivwUb, R¨v‡š’vwdj), 

DNA, RNA, ivB‡ev‡mvg, wKQy GbRvBg, †Kv -GbRvBg, Ges LwbR AYy wb‡q †K¬v‡ivcøv÷ MwVZ ÷vP© nj mvaviY 

Kv‡e©vnvB‡WªU, †K¬v‡ivcøv‡÷i ï®‹ IR‡bi 20-10% wjwcW| †Kvwjb, B‡bvwmUj, wMømvij, B_vbj A¨vgvBb nj wjwcW 

A¨vj‡Kvnj| ‡cÖvwU‡bi g‡a¨ 80% nj A`ªeYxq hv wjwc‡Wi m‡½ GK‡Î wSjøx wbg©vY K‡i Ges evwK 20% `ªeYxq Ges 

GbRvBgiƒ‡c Ae¯’vb K‡i| ‡K¬v‡ivcøv‡÷ _v‡K †K¬v‡ivwdj bvgK meyR iÄK c`v_©| Gi 75% †K¬v‡ivwdj-a 25% 

†K¬v‡ivwdj -b| GQvov Av‡Q mvgvb¨ cwigvY K¨v‡ivwUb I R¨v‡š’vwdj|

†K¬v‡ivcøv‡÷i KvR t †mŠikw³‡K ivmvqwbK kw³‡Z (ATP, NADP) cwiYZ K‡i I mv‡jvKms‡kølY cÖwKªqvq CO2 I 

H2O mvnv‡h¨ kK©iv ˆZix K‡i| m~h©v‡jv‡Ki mvnv‡h¨ dm‡dvivB‡jkvb cÖwKªqv m¤úv`b K‡i| d‡j  ADP + Pi †_‡K 

ATP  ˆZix K‡i| GbRvBg Gi mnvqZvq Avwgl I †¯œnRvZxq Lv`¨ ˆZix Kiv ‡K¬v‡ivcøv‡÷i KvR mvB‡UvcøvRgxq 

eskMwZavivq GwU eskMZ wRb DNA AYy‡Z enb K‡i| †K¬v‡ivcøv÷ mv‡jvKms‡køl‡Yi K¨vjwfb P‡Kªi cÖ‡qvRbxq 

GbRvBg ms‡kølY K‡i| eskvbymv‡i wbR¯^ ˆewk‡ó¨i ¯^KxqZv aviY K‡i iv‡L| †K¬v‡ivcøv‡÷ d‡Uv‡iw¯ú‡ikb N‡U| 

†K¬v‡ivcøv÷ cÖ‡qvR‡b †cÖvwUb, wbDwK¬K A¨vwmW ˆZix K‡i| †K¬v‡ivcøv‡÷ Gi wbR¯^ DNA Av‡Q| G‡`i mvnv‡h¨ 

†K¬v‡ivcøv÷ wb‡Ri Abyi~c m„wó I wKQy cÖ‡qvRbxq †cÖvwUb ˆZix Ki‡Z cv‡i| 

 

wkÿv_x©i evwoi KvR:   †K¬v‡ivcøv‡÷i wPwýZ wPÎ A¼b K‡i GKwU †cv÷vi ˆZwi K‡i Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

†K¬v‡ivcøv‡÷i MVb †Kgb? †K¬v‡ivcøv‡÷i KvR¸‡jv wjL|

 

MÖæc-G MÖæc-we
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wbDwK¬qvm

wbDwK¬qvm : cÖK…Z †Kv‡li mvB‡UvcøvR‡g Aew¯’Z me‡P‡q Mvp, A¯^”Q 
wSjøx‡ewóZ †MvjvKvi A_ev Dce„ËvKvi mRxe AskwU hvi Af¨šÍ‡i 
†KªvgvwUb AvKv‡i DNA enb K‡i Zv‡K wbDwK¬qvm e‡j|

wbDwK¬qvm †Kv‡li Acwinvh© Ask| 

Avwe®‹vi : Bs‡iR weÁvbx ievU eªvDb (Robert Brown) 1831 mv‡j 
iv¯ªvi (Vanda-GK cÖKvi Aw©K©W) cvZvi †Kvl cixÿv Kivi mgq 
wbDwK¬qvm Avwe®‹vi K‡ib|

msL¨v I we¯Z…wZ : cÖwZ †Kv‡l mvaviYZ GKwU wbDwK¬qvm _v‡K| Avw` 
†Kv‡l †Kvb wbDwK¬qvm _v‡K bv| wKQy msL¨K cÖK…Z †Kvl †hgb-wmf 

†Kvl, gvby‡li †jvwnZ i³ KwYKv cÖf„wZ‡Z cwiYZ Ae¯’vq wbDwK¬qvm _v‡K bv| 

AvK…wZ : wbDwK¬qvm mvaviYZ e„ËvKvi nq| †Kvb †Kvb †ÿ‡Î Dce„ËvKvi, wdDwRdig (g~jvKvi), c¨vPv‡bv _vjvi g‡Zv 
Ges kvLvwš^ZI n‡Z cv‡i| 

Ae¯’vb : wbDwK¬qvm mvaviYZ †Kv‡li gvSLv‡b Aew¯’Z _v‡K; †Kvl MnŸi eo n‡j wbDwK¬qvmwU wKbvivi w`‡K Ae¯’vb K‡i|

AvKvi I AvqZb : AvKvi I AvqZ‡b GwU †QvU eo n‡Z cv‡i| †MvjvKvi wbDwK¬qv‡mi e¨vm mvaviYZ GK gvBKªb| 
mPivPi GwU †Kv‡li 10Ñ15% ¯’vb `Lj K‡i _vK‡Z cv‡i| ¯úvg© ev ïKªvYyi cÖvq 90% wbDwK¬qvm|

ivmvqwbK Dcv`vb : ivmvqwbKfv‡e GwU g~jZ wbDwK¬K A¨vwmW I †cÖvwUb w`‡q MwVZ| G‡Z _v‡K mvaviY †cÖvwUb, 
DNA Ges mvgvb¨ RNA, wKQy cwigvY †Kv-GbRvBg I Ab¨vb¨ Dcv`vb|

†fŠZ MVb : wb¤œwjwLZ PviwU Ask wb‡q GKwU wbDwK¬qvm MwVZ nqÑ (i) wbDwK¬qvi †gg‡eªb,  (ii) wbDwK¬IcøvRg,     
(iii) wbDwK¬‡qvjvm Ges (iv) wbDwK¬qvi †iwUKzjvg ev †KªvgvwUb RvwjKv|

(i) wbDwK¬qvi †gg‡eªb : †h mRxe I wØ¯Íiwewkó c`©v w`‡q cÖwZwU wbDwK¬qvm Ave„Z _v‡K Zv‡K wbDwK¬qvi †gg‡eªb ev 
wbDK¬xq wSjøx e‡j| ewnt¯ÍiwU cÖvq 180 nm PIov I AmsL¨ iÜ«hy³| cÖwZ Nb µm As‡k 40Ñ80wU iÜ« _v‡K| 
i‡Ü«i e¨vm cÖvq 68nm| ewnt¯Í‡ii c„ô‡`‡k cÖPzi ivB‡ev‡mvg †j‡M _v‡K e‡j †ek Agm„Y| gv‡S-g‡a¨ ewnt¯Íi 
G‡ÛvcøvRwgK RvwjKvi m‡½ hy³ _v‡K| AšÍt¯Íi gm„Y I iÜ«wenxb| `yB ¯Í‡ii ga¨eZx© AskwU duvKv hv cÖvq 10nm 
PIov| wSjøx wj‡cv-‡cÖvwU‡b MwVZ| wbDwK¬qvi †gg‡eªb Gi AšÍt¯ÍiwU wQ`ªwenxb wKš‘ ewnt¯ÍiwU AmsL¨ wQ`ªhy³| 
Gme wQ‡`ªi bvg wbDwK¬qvi iÜ«| cÖwZwU i‡Ü«i Af¨šÍ‡i AvUwU e„ËvKvi †QvU †QvU KYv Aew¯’Z| Gme KYvi 
Dcw¯’wZi Kvi‡Y iÜ«¸‡jv msKzwPZ I cÖmvwiZ n‡Z cv‡i| wbDwK¬qvi †gg‡eª‡bi †fZ‡ii ¯ÍiwU n‡Z A‡bK mgq 
wc‡bvmvBwUK †dv¯‹vi gZ †dv¯‹v wQ`ªc‡_ mvB‡UvcøvR‡g †ei n‡q Av‡m| 

KvR : wbDwK¬qvm‡K iÿYv‡eÿY K‡i| wbDwK¬IcøvRg, wbDwK¬Ijvm I †Kªv‡gv‡mvg‡K mvB‡UvcøvRg †_‡K c„_K K‡i 
iv‡L| mvB‡UvcøvRg Gi mv‡_ wbDwK¬qv‡mi wewfbœ e¯‘i †hvMv‡hvM iÿv K‡i| G‡ÛvcøvRwgK †iwUKzjv‡gi mv‡_ 
wbDwK¬qvm‡K mshy³ iv‡L| wbDwK¬qvi i‡Ü«i gva¨‡g wewfbœ e¯‘i AvMgb I wbM©gb wbqwš¿Z nq|

wkÿv_x©i KvR: wbDwK¬qvm Kx?

wPÎ : 1.14 : wbDwK¬qv‡mi MVb

†Kvl I Gi MVb www.facebook.com/tanbir.ebooks
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(ii) wbDwK¬IcøvRg (Nucleoplasm) t wbDwK¬qv‡mi Af¨šÍi¯’ I wbDwK¬qvi †gg‡eªb w`‡q Ave„Z ¯^”Q, `vbv`vi I 

†Rjxi gZ Aa©Zij c`v_©wUi bvg wbDwK¬IcøvRg ev K¨vwiIwjç| wbDwK¬IcøvRg g~jZ †cÖvwUb w`‡q ˆZwi| GQvovI 

G‡Z RNA wewfbœ GbRvBg I LwbR jeY _v‡K|

KvR t wbDwK¬Ijvm I †Kªv‡gv‡mv‡gi gvZ…Kv ev aviK wn‡m‡e KvR K‡i| wbDwK¬qv‡mi ˆRewbK Kvh©vejx wbqš¿Y K‡i| 

wewKªqvi I eskMwZ Dcv`v‡bi Kg©Kv‡Ði cÖavb gva¨g wnmv‡e KvR K‡i|

(iii) wbDwK¬Ijvm (Nucleolus) t wbDwK¬qv‡mi Af¨šÍ‡i Aew¯’Z ÿz`ª, †MvjvKvi, D¾¡j I A‡cÿvK…Z Nb e¯‘wU 

wbDwK¬Ijvm bv‡g cwiwPZ| weÁvbx d›Uvbv (Fontana) 1781 mv‡j me©cÖ_g GwU †`L‡Z cvb| cÖvwYwe` evDg¨vb 

(Bowman) 1840 wLª÷v‡ã wbDwK¬Ijvm bvgKiY K‡ib|

msL¨v t cÖ‡Z¨K cÖK…Z †Kv‡l mvaviYZ GKwU wbDwK¬Ijvm _vKv Acwinvh©| wKš‘ †ÿÎwe‡k‡l I cÖRvwZ‡f‡` wbDwK¬Ijvm 

Gi msL¨v `yB ev Z‡ZvwaK n‡Z cv‡i| 

Ae¯’vb t mvaviYZ GKwU wbw`©ó †Kªv‡gv‡mv‡gi wbw`©ó ¯’v‡b wbDwK¬Ijvm mshy³ _v‡K| wbw`©ó †Kªv‡gv‡mv‡gi H wbw`©ó 

¯’vbwUi bvg SAT ev m¨v‡UjvBU| wbDwK¬Ijvm enbKvix †Kªv‡gv‡mvgwU‡K SAT  †Kªv‡gv‡mvg ejv nq| 

DrcwË t SAT †Kªv‡gv‡mv‡gi m¨v‡UjvB‡U Aew¯’Z wRb wbDwK¬‡qvjvm Drcv`‡b cÖZ¨ÿ f~wgKv cvjb K‡i e‡j h‡_ó 

cÖgvY cvIqv wM‡q‡Q|

†fŠZ MVb t Gi †Kvb wSjøx Avwe¯‹…Z nqwb| wbDwK¬Ijvm‡K mvaviYZÑ(i) Zš‘gq (ii) `vbv`vi I (iii) g¨vwUª· GB wZb 

As‡k fvM Kiv hvq|

ivmvqwbK MVb t wbDwK¬Ijv‡mi cÖavb ivmvqwbK Dcv`vb †cÖvwUb, RNA Ges Aí cwigvY DNA|

KvR t (i) wbDwK¬Ijvm wbDwK¬K A¨vwmW Gi fvÛvi wnmv‡e KvR K‡i| (ii) wbDwK¬Ijvm ivB‡ev‡mvg cÖ¯‘Z K‡i| (iii) 
†cÖvwUb ms‡kølY I msiÿY K‡i| (iv) wewfbœ cÖKvi RNA ms‡kølY K‡i|

(iv) wbDwK¬qvi †iwUKzjvg ev †KªvgvwUb RvwjKv (Nuclear reticulum or Chromatin reticulum)t †Kv‡li wekªvg 

Ae¯’vq (A-wefvRb Ae¯’vq) wbDwK¬qv‡mi †fZ‡i RvwjKvi AvKv‡i wKQy Zš‘ †`Lv hvq| Zš‘NwUZ GB RvwjKv‡K 

wbDwK¬qvi †iwUKzjvg e‡j| GB RvwjKv‡K †KªvgvwUb RvwjKvI ejv nq| wbDwK¬qv‡mi wefvRbiZ Ae¯’vq ev ch©vq 

ga¨K Ae¯’vq †h Ask ev e¯‘ dzjwRb (Feulgen) is †bq †mB Ask ev †mB e¯‘‡K ejv nq †KªvgvwUb| Kv‡RB 

†Kªv‡gv‡mvgvj e¯‘B †KªvgvwUb| †Kvl wefvRb Ae¯’vq †KªvgvwUb Zš‘ KªgvMZ KzÐwjZ n‡q A‡cÿvK…Z Lv‡Uv I †gvUv 

n‡q c„_K c„_Kfv‡e mywbw`©ó msL¨v I AvK…wZ‡Z `„k¨gvb nq ZLb G‡`i‡K †Kªv‡gv‡mvg ejv nq| cÖ‡Z¨K 

wbDwK¬qv‡mB mvaviYZ cÖRvwZi ˆewkó¨ Abymv‡i wbw`©ó msL¨K †Kªv‡gv‡mvg _v‡K| cÖwZwU †Kªv‡gv‡mv‡g GK ev 

GKvwaK  †m‡›Uªvwgqvi, GKwU †Kªv‡gv‡bgv (ev GKvwaK †Kªv‡gv‡bgvUv) Ges †Kvb †Kvb †Kªv‡gv‡mv‡g †m‡UjvBU _v‡K| 

†Kªv‡gv‡mv‡g KZK¸‡jv wRb _v‡K Ges wRb¸‡jvB cÖRvwZi PvwiwÎK ˆewkó¨ cÖKv‡ki Rb¨ `vqx|

†Kªv‡gv‡mv‡gi ivmvqwbK MVb t ivmvqwbKfv‡e cÖwZwU †Kªv‡gv‡mvg DNA, RNA wn‡÷vb I bb-wn‡÷vb †cÖvwUb w`‡q 

MwVZ ; G Qvov wKQy K¨vjwmqvg Ges g¨vM‡bwmqvgI Av‡Q| KZK¸‡jv wbDwK¬IUvB‡Wi mgš^‡q GKwU DNA AYy MwVZ|

KvR : eskMwZ ˆewk‡ó¨i aviK I evnK wnmv‡e KvR K‡i| wgD‡Ukb, cÖKiY m„wó BZ¨vw` Kv‡R gyL¨ f~wgKv cvjb K‡i| 

cÖRvwZi weeZ©‡b gyL¨ f~wgKv cvjb K‡i|  

RxeweÁvb : cÖ_g cÎ
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wbDwK¬qv‡mi KvR t wbDwK¬qvm †Kv‡li meai‡bi KvR wbqš¿Y K‡i| G‡Z †Kªv‡gv‡mvg I DNA _v‡K hvi Øviv esk 
ci¤úivq Rx‡ei ˆewkó¨ iÿv cvq| wbDwK¬qvi †gg‡eªb mvB‡UvcøvRg Gi mv‡_ wbDwK¬qv‡mi wewfbœ e¯‘i †hvMv‡hvM iÿv 
K‡i| wbDwK¬qvi i‡Ü«i gva¨‡g wewfbœ e¯‘i AvMgb I wbM©gb wbqwš¿Z nq|  wbDwK¬Ijvm wbDwK¬K A¨vwmW Gi fvÛvi 
wnmv‡e KvR K‡i| wbDwK¬Ijvm ivB‡ev‡mvg cÖ¯‘Z K‡i| wbDwK¬Ijvm †cÖvwUb ms‡kølY I msiÿY K‡i| wbDwK¬Ijvm 
wewfbœ cÖKvi RNA ms‡kølY K‡i|  wewKªqvi I eskMwZ Dcv`v‡bi Kg©Kv‡Ði cÖavb gva¨g wnmv‡e wbDwK¬IcøvRg KvR 
K‡i| †Kªv‡gv‡mvg eskMwZ ˆewk‡ói aviK I evnK wnmv‡e KvR K‡i| †Kªv‡gv‡mvg wgD‡Ukb, cÖKiY m„wó BZ¨vw` Kv‡R 
gyL¨ f~wgKv cvjb K‡i| †Kªv‡gv‡mvg cÖRvwZi weeZ©‡b gyL¨ f~wgKv cvjb K‡i|

†Kªv‡gv‡mvg (Chromosome) : †Kvl¯’ wbDwK¬qv‡mi g‡a¨ Aew¯’Z, wbDwK¬K A¨vwmW I †cÖvwUb mgš^‡q MwVZ, Abywjcb 
ÿgZv m¤úbœ †hme m~ÎvK…wZi eskMZxi Dcv`vb cÖRvwZi cwie¨w³, cÖKiY I weeZ©‡b gyL¨ f~wgKv cvjb K‡i Zv‡`i 
†Kªv‡gv‡mvg e‡j| †Kvl wefvRbKv‡j wbDwK¬qvi RvwjKv †_‡K ‡Kªv‡gv‡mvg m„wó nq| †Kªv‡gv‡mvg wbDwK¬qv‡mi Ab¨Zg 
e¯‘| cÖ‡Z¨K wbDwK¬qv‡m cÖRvwZi ˆewkó¨ Abymv‡i mvaviYZ GKwU wbw`©ó msL¨K †Kªv‡gv‡mvg _v‡K| Avw` †Kv‡l †Kvb 
myMwVZ wbDwK¬qvm bv _vKv‡Z Zv‡Z †Kvb myMwVZ †Kªv‡gv‡mvg _v‡K bv| Z‡e †Kªv‡gv‡mv‡gi cÖavb Dcv`vb DNA (wKQz 
fvBiv‡m RNA) we`¨gvb _v‡K| G‡`i‡K Avw`‡Kªv‡gv‡mvg (prochromosome) ejv nq| Av‡jvK AYyexÿY h‡š¿i 
wb‡P wefvRbiZ †Kv‡l †Kªv‡gv‡mvg †`Lv hvq| G Rb¨ mvaviYZ we‡kl iÄK `ªe¨ e¨envi Kiv nq|

†Kªv‡gv‡mvg (Chromosome)

 

wkÿv_x©i evwoi KvR:   wbDwK¬qv‡mi wPwýZ wPÎ A¼b K‡i Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

wbDwK¬qv‡mi MVb †Kgb? wbDwK¬qv‡mi KvR¸‡jv Kx Kx?

 

MÖæc-G MÖæc-we

†Kvl I Gi MVb

Avwe®‹vi t wMÖK chroma A_© colour Ges soma A_© body ev †`n| Kv‡RB †Kªv‡gv‡mvg A_© nj ÔiwÄZ †`nÕ ev 
Ôis aviYKvix †`nÕ| KviY Giv KZK¸‡jv †ewmK is aviY Ki‡Z cv‡i|

1875 wLª÷v‡ã Strasburger wbDwK¬qv‡m †Kªv‡gv‡mvg Avwe®‹vi K‡ib| 1882 wLª÷v‡ã Walter Flemming 
†Kªv‡gv‡mvg (splitting) eY©bv K‡ib Ges is aviY‡hvM¨ G e¯‘‡K bvg †`b †Kªv‡gv‡mvg| 1888 wLª÷v‡ã W. 
Waldeyer me©cÖ_g †Kªv‡gv‡mvg bvgwU e¨envi K‡ib| 

msL¨v t cÖRvwZi ˆewkó¨‡f‡` Gi 2n msL¨v 2Ñ 1600 ch©šÍ n‡Z 
cv‡i| cy®úK Dw™¢‡` me©vwaK msL¨K †Kªv‡gv‡mvg _v‡K| Poa 
littarosa 2n = 506 – 530 me©vwaK msL¨K, Ges Haplopappus 
gracilis (2n = 4)-G me©wb¤œ †Kªv‡gv‡mvg cvIqv †M‡Q|

dvY© Dw™¢` Ophioglossum reticulatum ( n = 750wU) bvgK 
dvY© Dw™¢‡` m‡e©v”P msL¨vq cvIqv †M‡Q| cÖvYx‡Z me©wb¤œ 2n = 2 
(†MvjK…wg = Ascaris megalocephala sub sp. univalens) 
Ges me©vwaK 2n = 1600 (Olacantha sp.G)| D”PZi Rx‡e 
mvaviYZ cÖwZ †`n‡Kv‡l †Kªv‡gv‡mvg msL¨v 2 n‡Z 50-Gi g‡a¨ nq|

wPÎ : 1.15 : †Kªv‡gv‡mvg
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AvKvi t GKwU †Kªv‡gv‡mvg mvaviYZ 3.5 Ñ 30µ ˆ`N©¨ I  0.2 Ñ 2 µ cÖ¯’ n‡q _v‡K| Gi †P‡q Kg ev †ewkI n‡Z 
cv‡i A_©vr 0.2 µ †_‡K 50µ ch©šÍ n‡Z cv‡i| †Kvb wbw`©ó cÖRvwZi gvB‡UvwUK †gUv‡dR ev A¨vbv‡dR-Gi wbw`©ó 
†Kvb ch©v‡q †Kªv‡gv‡mvg AvKvi me©`vB GKiKg _v‡K| ZvB G ch©v‡qB mvaviYZ †Kªv‡gv‡mv‡gi AvKvi-AvK…wZ wbY©q 
Kiv nq| Dw™¢` †Kv‡li †Kªv‡gv‡mvg cÖvYx‡Kv‡li †Kªv‡gv‡mv‡gi Zzjbvq AvqZ‡b eo n‡Z cv‡i| 

AvK…wZ I MVb t †Kvl wefvR‡bi †gUv‡dR `kvq †Kªv‡gv‡mvgMy‡jv ¯’~j, cu¨vPv‡bv I `ÐvKvi †KªvgvwUW m~‡Î cwiYZ nq| 
ZLb †Kªv‡gv‡mv‡gi wewfbœ Ask my®úó nq| ˆewkó¨‡f‡` †Kªv‡gv‡mvg `yÕcÖKvi| h_v: (1) A‡Uv‡Rvg I (2) †m· 
†Kªv‡gv‡mvg| †h †Kªv‡gv‡mvg Rx‡ei wj½ wba©viY K‡i †m¸‡jv †m· †Kªv‡gv‡mvg Ges cyiæl I ¯¿x x-†Kªv‡gv‡mvg e¨ZxZ 
Ab¨ †hme GKB ai‡bi †Kªv‡gv‡mvg _v‡K †m¸‡jvi bvg A‡Uv‡Rvg|

GKwU Av`k© †Kªv‡gv‡mv‡g wb‡¤œv³ Ask¸‡jv †`Lv hvq t

1| †Kªv‡gv‡bgv ev †Kªv‡gv‡bgvUv t cÖwZwU †Kªv‡gv‡mvg j¤^vjw¤^fv‡e GKwU ev `ywU (KLbI AwaK) AYym~Î Øviv MwVZ| GB 
m~Î‡K GKeP‡b †Kªv‡gv‡bgv (eûeP‡b †Kªv‡gv‡bgvUv) ejv nq| A‡bK weÁvbxi g‡Z, cÖwZ †Kªv‡gv‡mv‡g b~b¨Zg `ywU 
Ges EaŸ©Zg PviwU †Kªv‡gv‡bgvUv _v‡K| †gUv‡dR ch©v‡q cÖwZwU †Kªv‡gv‡mvg j¤^vjw¤^fv‡e wef³ n‡q †h `ywU As‡k 
wef³ nq Zvi cÖwZwU‡K †KªvgvwUW (chromatid) ejv nq|

2| †m‡›Uªvwgqvi t PviwU †Mvj †KªvgvwUb ̀ vbv wb‡q †m‡›Uªvwgqvi MwVZ nq| gvB‡UvwUK †gUv‡dR I gv‡qvwUK †gUv‡dRÑ2 
G cÖwZwU iwÄZ †Kªv‡gv‡mv‡g GKwU AiwÄZ ¯’vb †`Lv hvq| G‡K †m‡›Uªvwgqvi e‡j| †m‡›Uªvwgqv‡ii Ae¯’v‡bi 
wfwË‡Z †Kªv‡gv‡mvg‡K Pvifv‡M fvM Kiv nq| †hgbÑ†gUv‡mw›UªK, mve‡gUv‡mw›UªK, G‡Kªv‡mw›UªK I †U‡jv‡mw›UªK|

3| evû (Arm) t †m‡›Uªvwgqv‡ii cv‡k †Kªv‡gv‡mv‡gi Ask‡KB evû ejv nq|

4| †Kªv‡gvwgqvi (Chromomere) t ¸wUKvKvi †KªvgvwUb e¯‘ hv †Kªv‡gv‡mv‡g GKmvwi‡Z cici mvRv‡bv _v‡K, Zv‡K 
†Kªv‡gvwgqvi e‡j| Awew”Qbœ DNA m~‡Îi ¯’vbxq cu¨v‡Pi d‡j gUi`vbvi gZ Gme ¸wUi m„wó  nq| gv‡qvwm‡mi 
†jc‡UvwUb I RvB‡MvwUb `kvq †Kªv‡gv‡mvg hLb A‡cÿvK…Z Kg cu¨vPhy³ _v‡K ZLb G¸‡jv ¯úó †`Lv hvq| †Kvb 
wbw`©ó †Kªv‡gv‡mv‡g G‡`i msL¨v, Ae¯’vb I AvK…wZ wbw`©ó|

5| †m‡KÛvwi KzÂb (Secondary constriction) t †Kªv‡gv‡mv‡g †m‡›Uªvwgqvi e¨ZxZ Ab¨ KzÂb _vK‡j G‡K 
†m‡KÛvwi KzÂb ejv nq| SAT bvgK †m‡KÛvwi KzÂb wbDwK¬‡qvjvm MV‡b mvnvh¨ K‡i _v‡K| m¤¢eZ GB msKzwPZ 
AÂ‡jI DNA AYy Aí KzÐwjZ _v‡K|

m¨v‡UjvBU
†m‡KÛvix KzÂb

wPÎ : BD‡KªvgvwUb I †nUv‡iv‡KªvgvwUb

†m‡›Uªvwgqvi

  †µvgvwUW

RxeweÁvb : cÖ_g cÎ
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6| m¨v‡UjvBU (Satellite) t †m‡KÛvwi KzÂb AÂj †Kªv‡gv‡mv‡gi GKcv‡k _vK‡j ZrmsjMœ ÿz`ª evû‡K m¨v‡UjvBU 
e‡j| GB Ask g~j †Kªv‡gv‡mvg As‡ki mv‡_ GKwU †KªvgvwUb m~Î w`‡q hy³ _v‡K| m¨v‡UjvBUhy³ †Kªv‡gv‡mvg‡K 
m¨vU †Kªv‡gv‡mvg (Sat Chromosome) e‡j|

7| †U‡jvwgqvi (Telomere) t cÖL¨vZ weÁvbx GBP.†R.gyjvi (H.J. Muller) †Kªv‡gv‡mv‡gi cÖvšÍ‡`‡k †U‡jvwgqvi 
bvgK GKwU we›`yi Ae¯’vb Kíbv K‡ib| wZwb aviYv K‡ib †U‡jvwgqv‡ii Ae¯’v‡bi Kvi‡YB †Kvb †Kªv‡gv‡mv‡gi 
`ywU cÖvšÍ ci¯ú‡ii mv‡_ mshy³ n‡Z cv‡i bv|

8| BD‡KªvgvwUb I †nUv‡iv‡KªvgvwUb t iwÄZ Kivi ci †Kªv‡gv‡mv‡gi †h AÂj nvév is aviY K‡i Zv‡K BD‡KªvgvwUb 
AÂj e‡j| G AÂ‡jB eskMwZi evnK wRbmg~n Ae¯’vb K‡i| iwÄZ Kivi ci †Kªv‡gv‡mv‡gi †h Ask Mvp is 
aviY K‡i Zv‡K †nUv‡iv‡KªvgvwUb AÂj e‡j| 

†m‡›Uªvwgqvi Gi Dci wfwË K‡i †Kªv‡gv‡mv‡gi †kªYxwefvMt †m‡›Uªªvwgqvi (Centromere) t cÖ‡Z¨K †Kªv‡gv‡mv‡gi 
†MvjvKvi eY©nxb I msKzwPZ GKwU we‡kl ¯’v‡bi bvg †m‡›Uªªvwgqvi| †Kªv‡gv‡mv‡gi GB As‡k spindle Zš‘ hy³ _vKvq 
†Kvl wefvR‡bi mgq †Kªv‡gv‡mv‡gi mywbw`©ó Pjb cwijwÿZ nq| †m‡›Uªªvwgqvi Gi Dfq w`‡K we¯Z…Z Ask‡K 
†Kªv‡gv‡mv‡gi evû ejv nq| †m‡›Uªªvwgqvi Gi Ae¯’vb Abyhvqx AvK…wZMZfv‡e †Kªv‡gv‡mvg Pvi cÖKv‡ii nq| †hgbÑ

(i) †gUv‡mw›UªK (Metacentric) : †Kªv‡gv‡mv‡gi †m‡›Uªªvwgqvi  ga¨¯’v‡b Ae¯’vb K‡i d‡j †Kªv‡gv‡mv‡gi 2wU evû cÖvq 
mgvb nq| G‡ÿ‡Î †Kªv‡gv‡mvg‡K †`L‡Z A‡bKUv V Aÿ‡ii g‡Zv †`Lvq|

†Kvl I Gi MVb

(ii) mve‡gUv‡mw›UªK (Sub-Metacentric) : †Kªv‡gv‡mv‡gi †m‡›Uªªvwgqvi ga¨¯’vb †_‡K GKUz cv‡k Ae¯’vb Kivq 
†Kªv‡gv‡mv‡gi evû 2wU Amgvb nq| GB cÖKvi †Kªv‡gv‡mvg †`L‡Z A‡bKUv Bs‡iwR L Aÿ‡ii gZ| 

(iii) A¨v‡Kªv‡mw›UªK (Acrocentric) : hLb †Kªv‡gv‡mv‡gi †Kvb GKwU cÖv‡šÍi wbKU †m‡›Uªvwgqvi Ae¯’vb K‡i Ges 
†Kªv‡gv‡mv‡gi †h `ywU evû Drcbœ nq Zvi GKwU †QvU Ges AciwU A‡cÿvK…Z eo nq GB RvZxq †Kªv‡gv‡mvg‡K 
A¨v‡Kªv‡mw›UªK †Kªv‡gv‡mvg e‡j| Bs‡iwR ‘J’ Aÿ‡ii g‡Zv nq|

(iv) †U‡jv‡mw›UªK (Telocentric) : GB RvZxq †Kªv‡gv‡mv‡gi GK cÖv‡šÍ †m‡›Uªªvwgqvi _v‡K| d‡j †Kªv‡gv‡mv‡gi GKwU 
evû †QvU we›`yi b¨vq nq Ges AciwU Lye eo I j¤^v nq| †Kªv‡gv‡mv‡gi `ÐvK…wZi Ges Bs‡iRx ‘I’ Aÿ‡ii g‡Zv 
mPivPi †`Lv hvq bv| mvaviYZ †Kªv‡gv‡mv‡g 1wU K‡i †m‡›Uªªvwgqvi Dcw¯’Z _v‡K| GB ai‡bi †Kªv‡gv‡mvg‡K 
BD‡mw›UªK (Eucentric) †Kªv‡gv‡mvg e‡j| GwU †Kªv‡gv‡mv‡gi mvaviY ˆewkó¨| Avevi †Kvb †Kvb †Kªv‡gv‡mv‡g 
†m‡›Uªªvwgqvi Abycw¯’Z _vK‡Z cv‡i| †m‡›Uªªvwgqviwenxb †Kªv‡gv‡mvg‡K A¨v‡mw›UªK (Acentric) ev 
†m‡›Uªªvwgqviwenxb †Kªv‡gv‡mvg e‡j|

wPÎ : 1.16 : Pvi ai‡bi †Kªv‡gv‡Rvg

†gUv‡mw›UªK

†m‡›Uªvwgqvi
†QvU evû

eo evû evû

mve‡gUv‡mw›UªK A¨v‡Kªv‡mw›UªK †U‡jv‡mw›UªK
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RxeweÁvb : cÖ_g cÎ

    †nv‡gv‡jvMvm †Kªv‡gv‡mvgØ‡qi g‡a¨ c¨viv‡mw›UªK Bbfvm©b Gi d‡j GB ai‡bi (Acentric) †Kªv‡gv‡mv‡gi D™¢e 
nq| †m‡›Uªªvwgqvi Gi msL¨v Abyhvqx †Kªv‡gv‡mvg‡K (i) GK †m‡›Uªªvwgqvi (monocentric) (ii) wØ †m‡›Uªªvwgqvi 
(dicentric) (iii) eû †m‡›Uªªvwgqvi (polycentric) †Kªv‡gv‡mvg e‡j| †nv‡gv‡jvMvm †Kªv‡gv‡mv‡gi wm÷vi ev 
bb-wm÷vi †KªvgvwUWØ‡qi g‡a¨ Kªwms Ifv‡ii d‡j GB ai‡bi †Kªv‡gv‡mvg †`Lv hvq| cwj‡mw›UªK †Kªv‡gv‡mv‡g `yB 
Gi AwaK †m‡›Uªvwgqvi _v‡K| D`vniYÑ Lurulla purpurea, wKQy ˆkevj, gm I QÎv‡K †`Lv hvq| GQvov †Kvb 
†Kvb  †Kªv‡gv‡mv‡gi me©Î cÖPzi cwigv‡Y †m‡›Uªvwgqvi _vK‡Z †`Lv hvq| GB ai‡bi †Kªv‡gv‡mvg‡K 
Diffusecentric Chromosome e‡j| GB †Kªv‡gv‡mv‡g GZ‡ewk †m‡›Uªvwgqvi _v‡K †h, Zv wbY©q Kiv hvq bv| 
Heteroptera order Gi wKQy cZ‡½ GBiƒc †Kªv‡gv‡mvg jÿ¨ Kiv hvq| 

†Kªv‡gv‡mv‡gi ivmvqwbK MVb : †Kªv‡gv‡mv‡gi ivmvqwbK MVb †ek RwUj| Gi cÖavb Dcv`vb- wbDwK¬K A¨vwmW-DNA 
I RNA| †cÖvwUb : wn‡÷vb ‡cÖvwUb, bb-wn‡÷vb †cÖvwUb| Ab¨vb¨ Dcv`vb ‡hgb - wjwcW, K¨vjwmqvg, AvqiY, 
g¨vM‡bwmqvg Avqb, GbRvBg I Ab¨vb¨ ivmvqwbK c`v_©| 

1. †cÖvwUb t  †Kªv‡gv‡mv‡gi †cÖvwUb wbDwK¬K Gwm‡Wi mv‡_ hy³ †_‡K wbDwK¬I †cÖvwUb MVb K‡i| †cÖvwUb A¨vgvB‡bv 
A¨vwm‡Wi cwjgvi hv Rxe‡`‡ni cÖavb MVb Dcv`vb| GwU `yB ai‡bi nq| h_v- (i) ÿviKxq †cÖvwUb ev †ewmK †cÖvwUb 
(ii) A¤øxq †cÖvwUb ev bb †ewmK †cÖvwUb| ÿviKxq †cÖvwUbÑ GKvwaK ÿviKxq A¨vgvB‡bv A¨vwm‡Wi mgš^‡q †h †cÖvwUb 
MwVZ nq G‡K wn‡÷vb †cÖvwUb e‡j| †hgbÑArginin Lysine, Histidine| A¤øxq †cÖvwUbÑcywói Rb¨ GB ai‡bi 
†cÖvwUb GKvšÍ Avek¨K| †hgbÑ UvB‡ivwmb, wUªc‡Uvd¨vb| mvaviY Ae¯’vq †Kªv‡gv‡mv‡gi 90% nj DNA I ÿviKxq 
†cÖvwUb Ges 10% RNA I A¤øxq †cÖvwUb| DNA I ÿviKxq †cÖvwU‡bi g‡a¨ 50% DNA I 50% wn‡÷vb RvZxq 
ÿviKxq †cÖvwUb| †Kªv‡gv‡mvg MVbKvix †cÖvwU‡bi g‡a¨ 60% wn‡÷vb hv DNA Gi mv‡_ hy³ n‡q †KªvgvwUb m„wó K‡i 
Avi evwK †cÖvwUbMy‡jv n‡jv bb-wn‡÷vb †cÖvwUb hv 40% †_‡K †Kªv‡gv‡mv‡gi KvVv‡gv ‰Zwi K‡i| wn‡÷vb ‡cÖvwUb I 
bb-wn‡÷vb †cÖvwU‡bi AbycvZ †gvUvgywUfv‡e 1 t 1| A‡bK †ÿ‡Î DNA wn‡÷v‡bi cwie‡Z© DNA- †cÖvUvwgb weivR 
K‡i| cÖK…Z †Kv‡li †Kªv‡gv‡mv‡g wW-Aw·ivB‡evwbDwK¬K A¨vwmW (Deoxy- ribonucleic acid = DNA) nj ¯’vqx 
Dcv`vb| wKQy fvBiv‡m †Kªv‡gv‡mv‡gi ¯’vqx Dcv`vb wn‡m‡e RNA †`Lv hvq| cÖK…Z †Kªv‡gv‡mv‡g RNA ¯’vqx Dcv`vb 
bq| wn‡÷vb Ges †cÖvUvwgb I mgq mgq cybt¯’vcb (replacement) nq|

2. wbDwK¬K GwmW : †Kªv‡gv‡mv‡gi `yB ai‡bi wbDwK¬K GwmW _v‡K| h_v (i)  DNA (ii) RNA

(i)  DNA: DNA G‡Kev‡iB ¯’vqx c`v_©| GKwU †Kªv‡gv‡mv‡gi DNA AYywU `xN© Ges ALÐ| cÖwZwU DNA AYy 
euvKv‡bv wmuwoi b¨vq wØ-m~ÎK| G‡Z _v‡K cuvP Kve©bwewkó wWAw·ivB‡evR kK©iv, A‰Re dm‡dU, A¨vwWwbb, 
_vBwgb, ¸qvwbb I mvB‡Uvwmb| A¨vwWwbb I ¸qvwbb‡K wcDwib †em (Giv `yB PKª wewkó) e‡j Ges _vBwgb I 
mvB‡Uvwmb‡K cvBwiwgwWb †em (Giv GK PKª  wewkó) e‡j|

(ii) RNA : cÖwZwU RNA AYy mvaviYZ GKm~Î wewkó| GwU cuvP Kve©bwewkó ivB‡evR kK©iv, A‰Re dm‡dU, 
bvB‡Uªv‡Rbhy³ ÿvi †hgbÑ A¨vwWwbb, ¸qvwbb, BDivwmj I mvB‡Uvwmb Øviv MwVZ|

Dc‡iv³ c`v_©¸‡jv QvovI †Kªv‡gv‡mv‡g wjwcW, wewea GbRvBg, K¨vjwmqvg I g¨vM‡bwmqvg Avqb I Ab¨vb¨ ivmvqwbK 
c`v_© AZ¨šÍ Aí cwigv‡Y weivR K‡i| †Kv‡li mvaviY Ae¯’vq ev †Kvl wefvRb †k‡l B›Uvi‡dR ch©v‡q †Kªv‡gv‡mvg‡K 
Avi †`Lv hvq bv| ZLb Zv †KªvgvwUb RvwjKvq cwiewZ©Z nq| AZGe †`Lv hv‡”Q, †KªvgvwUb RvwjKv I †Kªv‡gv‡mvg `ywU 
wfbœ bvg n‡jI GKB Dcv`v‡bi `ywU ch©v‡qi MvVwbK Ae¯’vgvÎ| 
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†Kvl I Gi MVb

†Kªv‡gv‡mvg wbDwK¬I‡cÖvwUb mgš^‡q MwVZ| wbDwK¬K A¨vwm‡Wi g‡a¨ i‡q‡Q DNA I RNA Ges †cÖvwU‡bi g‡a¨ 

wn‡÷vb I bbwn‡÷vb, wKQy A¤øxq †cÖvwUb, DNA mgwjcb †cÖvwUb, †gw_‡jkb, A¨vwmwU‡jkb I dmdivB‡jkb †cÖvwUb 

Dcv`vb|

†Kªv‡gv‡mv‡g cÖvq 35% DNA, 35% wn‡÷vb, 20% bbwn‡÷vb Ges 10% RNA i‡q‡Q| wn‡÷vb GK ai‡bi ÿvixq 
†cÖvwUb| GLv‡b H1, H2A, H2B, H3 I H4-G cuvP ai‡bi ¯^Zš¿ wn‡÷vb mshy³ _v‡K| Gme †cÖvwUb †ek †QvU hvi 
g‡a¨ A¨vwg‡bv A¨vwm‡Wi msL¨v i‡q‡Q h_vKª‡g 216, 129, 125, 135 I 102wU| GQvov H5-bvgK wn‡÷vb ‡cÖvwUb I 
mshy³ _v‡K |

†Kªv‡gv‡mv‡gi m~²MVb t B‡j±ªb AYyexÿYh‡š¿i wb‡P †KªvgvwUb m~Î‡K cuywZi gvjvi g‡Zv †`Lvq| cuywZi g‡Zv G 
`vbvMy‡jv‡K wbDwK¬I‡mvg (nucleosome) bv‡g AwfwnZ Kiv nq| eZ©gv‡b wbDwK¬I‡mvg‡K †Kªv‡gv‡mv‡gi MvVwbK 
GKK wn‡m‡e wPwýZ Kiv n‡q‡Q|

wbDwK¬I‡mvgMy‡jv ci¯úi hy³ †_‡K †KªvgvwUb RvwjKv‡K `„k¨gvb K‡i †Zv‡j| Gi wfwË‡Z wewfbœ mgq weÁvbxiv wewfbœ 
g‡W‡ji gva¨‡g †Kªv‡gv‡mv‡gi m~² MVb eY©bvq m‡Pó n‡q‡Qb| eZ©gv‡b †mv‡jb‡qW g‡Wj (solanoid model) enyj 
M„nxZ | G g‡W‡ji cÖe³v R. D. Kornberg I J. O. Thomas (1974)| †mv‡jb‡qW g‡Wj Abyhvqx, †KªvgvwUb ZšÍy 
GKmvwi‡Z AmsL¨ wbDwK¬I‡mv‡g mvRv‡bv _v‡K| GMy‡jv †`L‡Z †Mvj, Pvcv PvKwZi g‡Zv (e¨vm 11nm, D”PZv 5.5 
nm)| PvKwZi †K›`ªxq Ask H2A, H2B, H3 I H4 -G Pvi ai‡bi wn‡÷vb †cÖvwU‡b ˆZwi| Gme †cÖvwU‡bi 
cÖ‡Z¨KwUi `ywU K‡i AYy _v‡K, A_©vr †gvU 8wU wn‡÷vb AYy wg‡j `vbvK…wZi GKwU AvU-wn‡÷vb GKK (octamer) MVb 
K‡i| AvU-wn‡÷vb GKK‡K wN‡i _vKv DNA AYym~‡Îi Ask‡K †Kvi (core) ev g~j  Ask e‡j| †Kvi As‡ki wn‡÷vb 
†cÖvwUb‡K †Kvi †cÖvwUb (core protein) Ges G‡K wN‡i _vKv DNA Ask‡K ‡Kvi DNA (core DNA) e‡j| 

†Kvi DNA-i As‡ki evB‡ii ewa©Z DNA Ask‡K wjsKvi DNA (linker DNA) e‡j| GwU cieZx© 
wbDwK¬I‡mv‡gi wjsKvi DNA-I m‡•M hy³ n‡q Kªgk j¤^v AYym~Î m„wó K‡i| G j¤^v AYym~ÎwU †KªvgvwUb 
(Chromatin) bv‡g cwiwPZ|   

wPÎ : 1.17 : wn‡÷vb †cÖvwUb Gi MVb

wPÎ : 1.18 : †Kªv‡gv‡mv‡gi m~² †fŠZ MVb
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RxeweÁvb : cÖ_g cÎ

†KvlwefvR‡b †Kªv‡gv‡Rv‡gi f~wgKv : eskMZxq KYvMy‡jv †Kªv‡gv‡mv‡gi gva¨‡gB gvZv-wcZv  n‡Z  mšÍvb  ¯’vbvšÍwiZ 
nq| †Kªv‡gv‡mv‡gi KvR nj gvZv-wcZv n‡Z AvMZ KYv Z_v wRb (hv Rx‡ei ˆewkó¨ wbqš¿Y K‡i) mšÍv‡b-mšÍwZ‡Z 
enb K‡i wb‡q hvIqv| †Kªv‡gv‡mvg nj eskMwZi †fŠZ wfwË (physical basis of heredity)| Rx‡ei GK GKwU 
ˆewkó¨ GK ev GKvwaK wRb Øviv wbqwš¿Z| wR‡bi gva¨‡g †Kªv‡gv‡mvg Rx‡ei hveZxq ˆRweK I eskMwZi Kvh©cÖevn 
wbqš¿Y K‡i _v‡K| G Kvi‡Y †Kªv‡gv‡mvg‡K eskMwZi †fŠZ wfwË e‡j AvL¨vwqZ Kiv nq| †Kvl wefvR‡bi gv‡qvwUK 
cÖwKªqvi gva¨‡g eskMwZi GB aviv Ae¨vnZ _v‡K| †Kªv‡gv‡mv‡gi MVbMZ I msL¨vMZ cwieZ©‡bi d‡j Rx‡ei cÖKiY 
m„wlU nq| wj½ wba©vi‡Y †Kªv‡gv‡mvg f‚wgKv cvjb K‡i|

†KvlwefvR‡b †Kªv‡gv‡Rv‡gi f~wgKv

 

 wkÿv_x©‡`i `jxq KvR: 

†Kvl wefvR‡b †Kªv‡gv‡Rvg Kx f~wgKv cvjb K‡i|

wjsKvi DNA-i m‡•M ‡Kvi DNA Ask I †Kvi †cÖvwU‡bi evB‡i H1 bv‡g GKwU wn‡÷vb †cÖvwUb †mu‡U _v‡K| d‡j 
wjsKvi DNA-mn‡R wew”Qbœ n‡Z cv‡i bv Ges wbDwK¬I‡mv‡gi AvK…wZ my`„p nq| 

†Kªv‡gv‡mv‡gi KvR t †Kªv‡gv‡mvg eskMwZi aviK I evnK, ZvB eskci¤úivq Rx‡ei ˆewkó¨ aviY K‡i, enb K‡i Ges 
¯’vbvšÍi K‡i| wefw³i gva¨‡g †Kªv‡gv‡mvg †Kvl wefvR‡b cÖZ¨ÿ f~wgKv cvjb K‡i|  †Kªv‡gv‡mvg¯’ DNA cÖwZi~c 
m„wó K‡i d‡j bexb †KªvgvwUb e¯Íy †Kªv‡gv‡mvg AvK…wZ cÖvß n‡q †Kvl wefvR‡b cÖavb f~wgKv iv‡L|

 

wkÿv_x©i evwoi KvR:   †Kªv‡gv‡Rv‡gi wPwýZ wPÎ A¼b K‡i Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

†Kªv‡gv‡Rvg Kx? Gi KvR Kx? †Kªv‡gv‡Rv‡gi ivmvqwbK MV‡b Kx Kx Dcv`vb _v‡K?

 

MÖæc-G MÖæc-we
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RxeRM‡Zi me‡P‡q MyiæZ¡c~Y© ˆewkó¨ n‡”Q wecvKwKªqv I eske„w×| Gme MyiæZ¡c~Y© Kg©KvÐ GKKfv‡e wbqš¿Y K‡i 
wbDwK¬K A¨vwmW| wbDwK¬K A¨vwmW n‡jv D”P AvYweK fiwewkó GKcÖKvi ˆRe A¨vwmW| RxeRM‡Zi ˆewkó¨ enbKvix, 
cÖKvkKvix Ges eskMwZ Dcv`vb wn‡m‡e wbDwK¬K A¨vwmW KvR K‡i| AmsL¨ wbDwK¬IUvBW cwjgvi ˆZwii gva¨‡g †h 
A¨vwmW ˆZwi nq Zv‡K wbDwK¬K A¨vwmW e‡j| 1869 mv‡j myBm wPwKrmK I imvqbwe` wgkvi (Misher) wbDwK¬qv‡m 
Avwe¯‹…Z GB c`v_©wUi bvgKiY K‡ib wbDwK¬b (nuclein)| 1889 mv‡j Aëg¨vb (Altaman) wbDwK¬‡b A¨vwm‡Wi ag© 
†`L‡Z cvb Ges wZwb Gi bvgKiY K‡ib wbDwK¬K A¨vwmW| wbDwK¬K A¨vwmW Kve©b, nvB‡Wªv‡Rb, Aw·‡Rb bvB‡Uªv‡Rb 
Ges dmdivm †gŠj wb‡q MwVZ| G‡Z bvB‡Uªv‡R‡bi cwigvY 15% Ges dmdiv‡mi cwigvY 10%|  Rxe‡Kv‡l `yB 
ai‡bi wbDwK¬K A¨vwmW i‡q‡Q| (i) wWAw·ivB‡evwbDwK¬K A¨vwmW (DNA) I (ii) ivB‡evwbDwK¬K A¨vwmW (RNA)| 
DNA wbDwK¬qv‡mi †KªvgvwU‡b cvIqv hvq| RNA Gi kZKiv 90 fvM cvIqv hvq mvB‡UvcøvR‡g Ges evwK 10 fvM 
cvIqv hvq wbDwK¬Ijv‡m| Rxe‡Kv‡l †cÖvwUb ms‡køl-Gi wb‡`©kbv I †R‡bwUK Z_¨ ¯’vbvšÍiY wbDwK¬K A¨vwmW Øviv m¤úbœ 
nq| wbDwK¬K A¨vwmW i‡q‡Q cøvw÷W, gvB‡UvKwÛªqv, ivB‡ev‡mvg, wbDwK¬Ijvm Ges †Kªv‡gv‡mv‡gi g‡a¨| 

wbDwK¬K A¨vwm‡Wi g~j Dcv`vb t wbDwK¬K A¨vwmW nvB‡WªvjvBwm‡mi ci wbgœwjwLZ Dcv`vb cvIqv    hvq| 1| †c‡›UvR 
ky¨Mvi 2| bvB‡Uªv‡Rb ÿviK 3| dm‡dvwiK A¨vwmW| 

1| †c‡›UvR ky¨Mvi (Pentose sugar) t  cuvP Kve©bwewkó ky¨Mvi (wPwb)-†K ejv nq †c‡›UvR ky¨Mvi| wbDwK¬K A¨vwm‡W 
`yai‡bi †c‡›UvR ky¨Mvi _v‡K| Gi GKwU ivB‡evR ky¨Mvi Ges Ab¨wU wWAw·ivB‡evR ky¨Mvi| RNA -†Z ivB‡evR 
ky¨Mvi Ges DNA -†Z wWAw·ivB‡evR ky¨Mvi _v‡K| †c‡›UvR ky¨Mvi dm‡dvwiK A¨vwm‡Wi mv‡_ G÷vi MV‡b mÿg| 
wis ÷ªvKPvi wewkó -D ivB‡evR A_ev wWAw·ivB‡evR wbDwK¬K A¨vwmW MVb K‡i| ivB‡evR Ges wWAw·ivB‡evR ky¨Mvi 
cÖvq GKB iKg MVb wewkó cv_©K¨ kyay GB †h, wWAw·ivB‡evR ky¨Mv‡ii 2bs Kve©‡b Aw·‡Rb Abycw¯’Z|

 

wPÎ : wcDwib RvZxq bvB‡Uªv‡Rb
¶vi‡Ki ivmvqwbK MVb|

wPÎ : cvBwiwgwWb RvZxq bvB‡Uªv‡Rb
¶vi‡Ki ivmvqwbK MVb|

eskMwZ e¯‘ (Hereditary material)

wbDwK¬K A¨vwmW (Nucleic Acid)

†Kvl I Gi MVb

eskMwZ e¯‘ (Hereditary material) t hvi gva¨‡g gvZv-wcZvi ˆewkó¨ Zv‡`i mšÍvb-mšÍwZ‡Z evwnZ nq G‡`i‡K 
GK‡Î eskMwZ e¯‘ (hereditary material) ejv nq| eskMwZ e¯‘i cÖavb Dcv`vb n‡”Q †Kªv‡gv‡mvg| G 
†Kªv‡gv‡mv‡g i‡q‡Q DNA †hLv‡b wRbMy‡jv mymw¾Z _v‡K| wRbB n‡”Q Rx‡ei mKj PvwiwÎK ‰ewk‡ó¨i aviK hv 
chv©qKª‡g evwn¨K PwiÎmg~n dzwU‡q †Zv‡j|
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2| bvB‡Uªv‡Rb NwUZ ÿviK (Nitrogenous bases) t wbDwK¬K A¨vwm‡W `yB cÖKvi bvB‡Uªv‡Rb ÿviK _v‡K| 
bvB‡Uªv‡Rb, Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb w`‡q GB ÿviKmg~n MwVZ| ÿviK MVbKvix †gŠjMy‡jv GK ev `ywU ejq 
ev wis m„wó K‡i GK GKwU ÿviK MVb K‡i| GB ejq ev wis Gi msL¨vi Dci wfwË K‡i ÿviK `yB cÖKvi; h_v-(i) 
cvBwiwgwWb Ges (ii) wcDwib| 

(i) cvBwiwgwWb (Pyrimidine) : GK ejq wewkó ev †ebwR‡bi g‡Zv GK wis wewkó ÿviK‡K ejv nq 
cvBwiwgwWb| Gi mvaviY ms‡KZ nj C4H4N2| wbDwK¬K A¨vwm‡W wZb cÖKvi cvBwiwgwWb ÿviK _v‡K 
h_v-_vBwgb (thymine), mvB‡Uvwmb (cytosine) Ges BDivwmj (uracil)| 

(ii) wcDwib (Purine) t  `yB ejq wewkó ev `ywU Amg wis wewkó ÿviK‡K ejv nq wcDwib| Gi mvaviY ms‡KZ 
nj C5H4N4 wbDwK¬K A¨vwm‡W `yB cÖKvi wcDwib ÿviK _v‡K, h_v-A¨vwWwbb (adenine) Ges Myqvwbb 
(guanine)|

3| dm‡dvwiK A¨vwmW (Phosphoric acid) : wbDwK¬K A¨vwm‡Wi GKwU Ab¨Zg Dcv`vb nj dm‡dvwiK A¨vwmW| Gi 
AvYweK ms‡KZ H3PO4 | 

wbDwK¬ImvBW (Nucleoside) : GK AYy bvB‡Uªv‡Rb ÿviK I GK AYy †c‡›UvR ky¨Mvi hy³ n‡q MwVZ MøvB‡KvmvBW 
†hŠM‡K ejv nq wbDwK¬ImvBW| ÿviK cvBwiwgwWb n‡j Zv‡K ejv nq cvBwiwgwWb wbDwK¬ImvBW, Avi ÿviK wcDwib 
n‡j Zv‡K ejv nq wcDwib wbDwK¬ImvBW| cvBwiwgwWb wbDwK¬ImvB‡W ÿvi‡Ki 1bs bvB‡Uªv‡Rb ky¨Mv‡ii 1bs Kve©‡bi 
nvBWªw·j g~j‡Ki mv‡_ MøvB‡KvmvBW eÜ‡b hy³ _v‡K| wKšÍy wcDwib wbDwK¬ImvB‡W ÿvi‡Ki 9bs bvB‡Uªv‡Rb (1bs bq) 
ky¨Mv‡ii 1bs Kve©‡bi nvBWªw·j g~j‡Ki mv‡_ MøvB‡KvmvBW eÜ‡b hy³ _v‡K|
wbDwK¬IUvBU (Nucleotide) : GK AYy wbDwK¬ImvBW-Gi mv‡_ GK AYy dm‡dU hy³ n‡q MVb K‡i GK AYy 
wbDwK¬IUvBU| Ab¨fv‡e ejv hvq, wbDwK¬ImvB‡Wi dm‡dU G÷vi nj wbDwK¬IUvBW| wbDwK¬K A¨vwmW‡K Av`ª©we‡kølY 
Ki‡j cvIqv hvq KZK¸‡jv wbDwK¬IUvBW GKK| Kv‡RB ejv hvq, wbDwK¬IUvBW nj wbDwK¬K A¨vwm‡Wi MvVwbK GKK| 
GK AYy bvB‡Uªv‡Rb MwVZ ÿviK, GK AYy †c‡›UvR ky¨Mvi Ges GK AYy dm‡dU hy³ n‡q MwVZ †hŠ‡Mi bvg 
wbDwK¬IUvBW| ky¨Mvi Gi 5bs Kve©‡bi mv‡_ dm‡dU hy³ nq| 
wewfbœ cÖKvi wbDwK¬IUvBW :
ky¨Mvi ivB‡evR n‡j :
A¨vwW‡bvwmb g‡bvdm‡dU = AMP = A¨vwWwbb wbDwK¬IUvBW (A¨vwWwbwjK A¨vwmW) 
Myqv‡bvwmb g‡bvdm‡dU = GMP = Myqvwbb wbDwK¬IUvBW (MyqvwbwjK A¨vwmW)
mvBwUwWb g‡bvdm‡dU = CMP = mvB‡Uvwmb wbDwK¬IUvBW (mvBwUwWwjK A¨vwmW)
BDwiwWb g‡bvdm‡dU = UMP = BDivwmj wbDwK¬IUvBW (BDwiwWwjK A¨vwmW) 
ky¨Mvi wWAw·ivB‡evR n‡j :
wWAw· A¨vwW‡bvwmb g‡bvdm‡dU = dAMP = A¨vwWwbb wWAw·wbDwK¬IUvBW (wWAw· A¨vwWwbwjK A¨vwmW)
wWAw· Myqv‡bvwmb g‡bvdm‡dU = dGMP = Myqvwbb wWAw·wbDwK¬IUvBW (wWAw· MyqvwbwjK A¨vwmW)
wWAw· mvBwUwWb g‡bvdm‡dU = dCMP = mvB‡Uvwmb wWAw·wbDwK¬IUvBW (wWAw· mvBwUwWwjK A¨vwmW)
wWAw· _vBwgwWb g‡bvdm‡dU = dTMP = _vBwgb wWAw·wbDwK¬IUvBW (wWAw· _vBwgwWwjK A¨vwmW)
A_©vr ÿvi‡Ki (ev wbDwK¬ImvB‡Wi) bvgvbymv‡i wbDwK¬IUvB‡Wi bvgKiY Kiv nq|

 

wkÿv_x©i KvR:  wbDwK¬K GwmW Kx?
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KvR : wbDwK¬IUvBWMy‡jv DNA I RNA ‰Zwii g~j KvVv‡gv MVb K‡i| GQvov ga¨eZx© wecv‡K (NAD+  Ges 
NADP+), ‡cÖvwUb ms‡køl‡Y (GTP), k¦m‡b (ATP), dm‡dvwjwcW ms‡køl‡Y (CTP) we‡kl f~wgKv cvjb K‡i|

WvBwbDwK¬IUvBW (Dinucleotide) : GKwU wbDwK¬IUvBW hLb Av‡iKwU wbDwK¬IUvB‡Wi mv‡_ dm‡dv-WvBG÷vi 
eÜbxi mvnv‡h¨ hy³ nq ZLb Zv‡K WvBwbDwK¬IUvBW e‡j| 1g wbDwK¬IUvB‡Wi †c‡›UvR ky¨Mv‡ii 5bs Kve©‡bi mv‡_ 
Ges 2q wbDwK¬IUvB‡Wi †c‡›UvR ky¨Mv‡ii 3bs Kve©‡bi mv‡_ dm‡dU WvB G÷vi eÜbØviv hy³ nq d‡j WvB 
wbDwK¬IUvBW MwVZ nq| 

cwjwbDwK¬IUvBW (Polynucleotide) : A‡bKMy‡jv wbDwK¬IUvBW 5© - 3© AYygyLx n‡q cici dm‡dvWvBG÷vi eÜbxi 
mvnv‡h¨ hy³ n‡q GKwU j¤^v ˆiwLK k„•L‡ji m„wó K‡i, ZLb Zv‡K cwjwbDwK¬IUvBW e‡j| cwjwbDwK¬IUvBW GKwU 
†PBb-Gi gZ MVb m„wó K‡i| GB †PBb-G dm‡dU AYy GKw`‡K †c‡›UvR ky¨Mvi (ivB‡evR A_ev 
wW-Aw·ivB‡evR)-Gi 5bs Kve©‡bi mv‡_ hy³ _v‡K Ges Aciw`‡K cv‡ki †c‡›UvR ky¨Mvi-Gi 3bs Kve©‡bi mv‡_ hy³ 
_v‡K| DNA AYyi cÖwZwU GKK †nwj· GKwU cwjwbDwK¬IUvBW †PBb| 

wbDwK¬K A¨vwm‡Wi cÖKvi : wbDwK¬K A¨vwm‡W we`¨gvb †c‡›UvR ky¨MviwU ivB‡evR, bv wWAw·ivB‡evR Zvi Dci wfwË 
K‡i wbDwK¬K A¨vwmW‡K `yB fv‡M fvM Kiv n‡q‡Q; h_vÑ (1) wWAw·ivB‡evwbDwK¬K A¨vwmW ev DNA Ges  (2) 
ivB‡evwbDwK¬K A¨vwmW ev RNA |

wWAw·ivB‡evwbDwK¬K A¨vwmW Deoxyribonucleic acid (DNA) : mRxe †Kv‡l 
Aew¯’Z ¯^cÖRbbkxj, cwie¨w³‡Z mÿg, wewfbœ cÖKvi ˆRweK Kv‡Ri wbqš¿K Ges 
eskMZ ˆewk‡ó¨i aviK I evnK wbDwK¬K A¨vwmW‡K DNA ev wW-Aw·ivB‡evwbDwK¬K 
A¨vwmW e‡j|

we¯Z…wZ : K‡qK cÖKvi fvBivm e¨ZxZ mKj cÖKvi mRxe †Kv‡lB DNA we`¨gvb| DNA cÖavbZ wbDwK¬qv‡mi g‡a¨ we‡klZ 
†Kªv‡gv‡mv‡gi g‡a¨ Aew¯’Z| GQvov †Kv‡li wewfbœ A½vYy h_v-gvB‡UªvKwÛªqv, cøvw÷W, †mw›UªIj cÖf„wZi g‡a¨I DNA Dcw¯’Z 
_v‡K| DNA Gi cwigvY Picogram ms‡ÿ‡c Pg bvgK GKK w`‡q cÖKvk Kiv nq|  Pg = 10-12 gram.

Avwe®‹vi : 1868 mv‡j Miescher cÖ_g DNA Avwe®‹vi K‡ib| wZwb G‡K wbDwK¬b (nuclein) AvL¨v w`‡qwQ‡jb| 

cieZx©Kv‡j Levene (1910) Ges Shoenheimer, Mirsky and Ris (1938)-Gi wKQy †gŠwjK M‡elYv Qvov 

DNA-i MVb m¤ú‡K© weÁvbx‡`i ¯úó aviYv wQj bv| DNA-i MVb m¤ú‡K© my¯úó aviYv cvIqv hvq IqvUmb I wKªK 

(James Watson & Francis Crick, 1953)-Gi Avwe®‹v‡ii gva¨‡g|

DNA-i ‡fŠZ ag© : DNA-i AvYweK IRb 106 †_‡K 109 Gi g‡a¨| 10000 C ZvcgvÎvq DNA AYy †f‡•M `ywU 

AYy MVb K‡i| AwZ †eMywb (ev AvjUªv fv‡qv‡jU, UV) Av‡jvKiwk¥ †kvl‡Yi ÿgZv AZ¨šÍ †ewk| 

wWAw·ivB‡evwbDwK¬K A¨vwmW (Deoxyribonucleic acid) (DNA) 

 

wkÿv_x©‡`i `jxq KvR:  
 

wbDwK¬K GwmW ej‡Z Kx eyS? wbDwK¬K Gwm‡Wi Dcv`vb¸‡jv eY©bv Ki|
MÖæc-G MÖæc-we
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†fŠZ MVb : J.D. Watson  I F. Crick 1953 mv‡j DNA Abym~‡Îi †h MvVwbK g‡Wj cÖ`vb K‡ib Zv Wej †nwj· 
(double helix) ev †Rvo KzÛjx bv‡g cwiwPZ Ges GB g‡Wj cÖ¯Ív‡ei Rb¨ Zviv 1963 mv‡j weÁvbx Wilkins mn 
IqvUmb I wKªK †bv‡ej cyi¯‹vi cvb|

DNA Wej †nwj· Gi MvVwbK ˆewkó¨ : IqvUmb I wKªK cÖ`Ë DNA Gi Wej †nwj· Gi ˆewkó¨¸wj n‡jv- DNA 
mvaviYZ 2 †nwj·hy³ Ges cÖwZwU †nwj· GKwU cwjwbDwK¬‡qvUvBW k„•Lj| DNA web¨vm Nyiv‡bv wmuwoi gZ| wmuwoi 
gZ cu¨vPv‡bv m~Î 2wU GKwU KvíwbK ga¨Aÿ‡K wN‡i _v‡K|†nwj· ̀ yBwU †cø‡±v‡bvwgK c×wZ‡Z ci¯úi KzÛwjZ _v‡K| 
KzÛjb WvbgyLx|  wmuwoi `yB w`‡Ki †d«g ˆZix nq ky¨Mvi I dm‡d‡Ui ch©vqKªwgK mshyw³i gva¨‡g|  `yB w`‡Ki †d«‡gi 
gvSLv‡b cÖwZwU †d«g ˆZix nq GK‡Rvov bvB‡Uªv‡Rbvm †em w`‡q| bvB‡Uªv‡Rb †em ¸wj nj Ñ (i) A¨vwWwbb (A) ; (ii) 
¸qvwbb (G); (iii) _vBwgb (T); (iv) mvB‡Uvwmb (C)| A¨vwWwbb (A) me mgq _vBwg‡bi (T) mv‡_ Ges ¸qvwbb 
(G) me mgq mvB‡Uvwm‡bi (C) Gi mv‡_ †Rvo ˆZix K‡i|

`ywU bvB‡Uªv‡Rb †em nvB‡Wªv‡Rb eÛ Øviv hy³ _v‡K| GK †d«‡gi ¸qvwbb (G) Aci cv‡k mvB‡Uvwm‡bi mv‡_ 3wU 
nvB‡Wªv‡Rb eÛ Øviv hy³ nq (G ≡ C)| GK †d«‡gi A¨vwWwbb Aci cv‡ki †d«‡gi _vBwg‡bi mv‡_ `ywU nvB‡Wªv‡Rb eÛ 
Øviv mshy³ _v‡K (A = T)|  †nwj· Gi e¨vm 2nm| ˆ`N©¨ wewfbœ n‡Z cv‡i| †nwj‡· cÖwZ cu¨v‡P 10wU ÿviK †Rvo 
_v‡K| 3.4nm ci ci G‡KKwU cu¨vP MwVZ nq| (10=3.4nm) Ges cÖ‡Z¨K ÿviK †Rvo ci¯úi †_‡K .34nm  
`~i‡Z¡ Ae¯’vb K‡i| cÖwZwU cu¨v‡P _v‡K cÖvq 25wU nvB‡Wªv‡Rb eÛ| †nwj‡· N~Y©‡bi d‡j `yBwU Amgvb Luv‡Ri m„wó nq| 
GKwU msKxY© AMfxi LuvR hvi e¨vm 12 nm  I Ab¨wU PIov Mfxi LuvR hvi  e¨vm 22 nm| (K) GK AYy 
wW-Aw·ivB‡evR ky¨Mvi (L) GKwU dm‡dU (M) 1 AYy bvB‡Uªv‡Rb †em (wcDwib ev cvBwiwgW) _v‡K| ÿviKMy‡jv 
†nwj‡·i AšÍ©g~Lx Ges kK©iv dm‡dU eÜbx ewn©gyLx _v‡K| DNA double ‡nwj· 2wU wecixZgyLx m~Î wb‡q MwVZ| 
GKwU 5 ©- 3© Ges AciwU 3 ©- 5©  gyLx| 

 

wkÿv_x©i KvR:  DNA Kx? 

wPÎ : DNA Wej †nwj·
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  wPÎ : DNA Wej †nwj· (IqvUmb-wKªK g‡Wj)
P = dm‡dU,     = ky¨Mvi, A = A¨vwWwbb, T = _vBwgb,
G = ¸qvwbb C = mvB‡Uvwmb, (=, =) nvB‡Wªv‡Rb eÛ|

RxeweÁvb : cÖ_g cÎ



37

†Kvl I Gi MVb

DNA-Gi ivmvqwbK MVb (Chemical structure of DNA) t  †h me ivmvqwbK c`v_© wb‡q DNA MwVZ †m me 
ivmvqwbK c`v_©B nj DNA-Gi ivmvqwbK MVb Dcv`vb| GK LÛ DNA-†K Av`ª©we‡kølY Ki‡j cvIqv hvq dm‡dvwiK 
A¨vwmW I wbDwK¬ImvBW| wbDwK¬ImvBW‡K we‡kølY Ki‡j cvIqv hvq bvB‡Uªv‡Rb ÿviK Ges wWAw·ivB‡evR ky¨Mvi| 
bvB‡Uªv‡Rb NwUZ ÿviKmg~n‡K we‡kølY Ki‡j cvIqv hvq A¨vwWwbb, Myqvwbb, _vBwgb I mvB‡Uvwmb bvgK ÿviK 
(bvB‡Uªv‡Rb †em)| Kv‡RB (wWAw·ivB‡ivwbDwK¬K A¨vwmW)-Gi ivmvqwbK MVb Dcv`vb nj (1) cuvP Kve©bwewkó 
wWAw·ivB‡evR ky¨Mvi, (2) dm‡dvwiK A¨vwmW (GKwU dm‡dU) Ges (3) GKwU bvB‡Uªv‡Rb ÿviK| ÿviKwU mvB‡Uvwmb 
ev _vBwgb bvgK cvBwiwgwWb wKsev A¨vwWwbb ev Myqvwbb bvgK wcDwib n‡Z cv‡i| wKšÍy KLbI BDivwmj bvgK 
cvBwiwgwWb _vK‡e bv| A¨v‡Wwbb I Myqvwbb‡K ejv nq wcDwib (Purine) Ges mvB‡Uvwmb I _vBwgb‡K e‡j 
cvBwiwgwWb (Pyrimidine)| ivmvqwbK c`v_©My‡jv wKfv‡e mw¾Z †_‡K DNA m~Î MVb K‡i †m m¤ú‡K© IqvUmb I 
wKªK 1953 mv‡j GKwU g‡Wj cÖ`vb K‡ib| GwU n‡jv DNAWvej †nwj· g‡Wj Ges cÖ¯Ív‡ei Rb¨ Zuviv 1963 mv‡j 
Av‡iK weÁvbx, DBjwKÝ-mn †bv‡ej cyi¯‹vi jvf K‡ib| 

DNA Abywjcb cÖwKªqv t †h cÖwKªqvq DNA Wej †nwj‡·i ÿviK †Rvo Ly‡j wM‡q cÖ‡Z¨K m~Î GKwU QuvP wn‡m‡e KvR 
K‡i AweKj Av‡iKwU DNA AYym~‡Îi m„wó K‡i Zv‡K DNA Abywjcb e‡j| †Kvl wefvR‡bi mgq †Kªv‡gv‡mv‡gi 
wefvRb cÖK…Zc‡ÿ DNA AYyi Abywjcb Gi Dci wbf©ikxj| DNA Abywjcb mvaviYZ Aa© iÿYkxj c×wZ‡Z 
m¤úbœ nq| †h Abywjcb cÖwKªqvq m„ó AcZ¨ Wej †nwj‡·i 1wU gvZ…m~Î I Ab¨wU bZzb AcZ¨ DNA m~Î wb‡q MwVZ 
_v‡K Zv‡K Aa©iÿYkxj DNA Abywjcb e‡j| DNA Abywjcb cÖwKªqvwU AwZ`ªæZ Awew”Qbœfv‡e m¤úbœ nq G‡Z wek 
ai‡bi †cÖvwUb I eû GbRvBg AskMÖnY K‡i| DNA Abywjc‡bi mv‡_ m¤ú„³ GbRvBg †cÖvwUb I Zvi 
Dcv`vbMy‡jv‡K GK‡Î DNA Replicase ms‡ÿ‡c Replisome e‡j| 

DNA Abywjcb wb¤œwjwLZ av‡ci gva¨‡g m¤úbœ nq t 

1| DrcwË¯’j kbv³Kib t Abywjc‡bi kyiæ‡Z DNA AYyi wewfbœ 

¯’v‡b Wvej †nwj· Ly‡j wM‡q ey`ey` AvK…wZ aviY K‡i| m„ó 

ey`ey`‡K Replication Origin ev ms‡ÿ‡c Iwi (Ori) 

e‡j| cÖwZwU Iwi cÖvq 300 wbDwK¬IUvBW mgwš^Z|                       

2|  gvZ… DNA wØm~‡Îi cu¨vP Ly‡j hvIqv Ges nvB‡Wªv‡Rb eÜb Gi we‡jvc mvab t DNA Gi †RvoKzÛjxi GKvs‡ki 

cu¨vP Ly‡j hvIqvq H As‡ki wcDwib I cvBwiwgwW‡bi ÿviK¸wj †e‡Rvo Ae¯’vq cwZZ nq| cu¨vP Ly‡j hvevi mgq 

wcDwib I cvBwiwgwWb ÿvi‡Ki ms‡hvM mvabKvix nvB‡Wªv‡Rb eÜb †f‡½ hvq| ZLb †_‡K ‘Y’ AvK…wZ †`Lvq|  

‘Y’ AvK…wZi Ask‡K Replication fork ev Abywjcb wØwefw³ e‡j| d‡j DNA AYyi GKvsk ci¯úi †_‡K 

c„_K n‡q c‡o Ges cÖwZwU †nwj· QuvP wnmv‡e Kvh©Kix nq|

3| Wej ‡nwj‡·i cu¨vP gy³ Ask c„_K K‡i ivLv t DNA †nwj‡·i GKwU GKwU K‡i bvB‡Uªv‡Rb ÿviK †Rvo gy³ 

K‡i GwM‡q wb‡q hvIqvi mgq †cQ‡b †d‡j hvIqv gy³ ÿviKMy‡jv ‡hb cybivq hy³ bv n‡Z cv‡i †mRb¨ H Ask 

GK ai‡bi †cÖvwUb hy³ n‡Z _v‡K| 

wkÿv_x©i KvR:  DNA Gi ivmvqwbK MV‡b Kx Kx Dcv`vb _v‡K?

wPÎ : DNA Abywjcb cÖwKªqv (m~Pbv)
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RxeweÁvb : cÖ_g cÎ

     GB †cÖvwUbMy‡jv‡K Single stranded binding Protein ms‡ÿ‡c SSBP e‡j| G‡KKwU SSBP cÖvq 10wU 
wbDwK¬IUvBW ÿviK Ry‡o Ae¯’vb K‡i| Dci Av‡iKwU K‡i cwic~iK m~Î ˆZix Kivi Rb¨ Quv‡Pi g‡Zv KvR K‡i| 
bZzb AYy ˆZixi D‡Ï‡k¨ mKj Dcv`vb A_©vr ÿviK, wPwb (wW-Aw·ivB‡evR) I dm‡dU wbDwK¬qv‡mi g‡a¨B 
Dcw¯’Z _v‡K Ges h_vmg‡q h_v¯’v‡b G‡m †cuŠ‡Q| DNA Polymerase Ges Mg++ Avq‡bi Dcw¯’wZ‡Z 
bvB‡Uªv‡Rbvm ÿvi, wW-Aw·ivB‡evR ky¨Mvi Ges dm‡dU mgš^‡q MwVZ bZzb wbDwK¬IUvBW¸wj gvZ…m~‡Îi web¨vm 
Abyhvqx G‡`i wecix‡Z mw¾Z n‡Z _v‡K|

4| m¤ú~iK m„wó t cu¨vP Ly‡j hvIqv cÖwZwU DNA m~Î Zv‡`i Dci Av‡iKwU K‡i cwic~iK m~Î ˆZwi Kivi Rb¨ Quv‡Pi 
g‡Zv KvR K‡i| bZzb AYy ˆZixi D‡Ï‡k¨ mKj Dcv`vb A_©vr ÿviK, wPwb (wW-Aw·ivB‡evR) I dm‡dU 
wbDwK¬qv‡mi g‡a¨B Dcw¯’Z _v‡K Ges h_vmg‡q h_v¯’v‡b G‡m †cuŠ‡Q| DNA Polymerase Ges Mg++ 
Avq‡bi Dcw¯’wZ‡Z bvB‡Uªv‡Rbvm ÿvi, wW-Aw·‡ivB‡evR ï¨Mvi Ges dm‡dU mgš^‡q MwVb bZzb 
wbDwK¬IUvBW¸wj gvZ…m~‡Îi web¨vm Abyhvqx Zv‡`i wecix‡Z mw¾Z n‡Z _v‡K|

5| Quv‡Pi †e‡mi AbyKªg Abyhvqx m¤ú~iK †e‡mi web¨vm t  bZzb m„ó m~Î ̀ yBwU‡Z Quv‡Pi †e‡mi AbyKªg Abymv‡i m¤ú~iK 
†em¸wj web¨¯Í n‡Z _v‡K| A_©vr Quv‡P hw` A¨vwWwbb (A) _v‡K Z‡e Gi wecix‡Z m„ó bZzb m~ÎwU‡Z _vBwgb (T) 
ms‡hvwRZ nq| Abyiƒcfv‡e wØZxq Quv‡P mvB‡Uvwmb (C) _vK‡j Zvi wecix‡Z m„ó bZzb m~‡Î m¤ú~iK †em wnmv‡e 
¸qvwbb (G) ms‡hvwRZ nq| DNA Polymerase GbRvBg memgq wbDwK¬IUvBW‡K ewa©òz bZzb †nwj· Gi H 
cÖv‡šÍ hy³ K‡i| bZzb †nwj· me mgq 5’ - 3‘ Awfgy‡L e„w× cvq|

6|  nvB‡Wªv‡Rb eÜbxi m„wó t QuvP `yBwUi mv‡_ bZzb m~Î `yBwUi ÿviK web¨vm m¤ú~Y© n‡j cybivq H eÜb Gi Avwef©ve 
N‡U| `ywU wbDwK¬IUvBW Gi ga¨Kvi Lvwj¯’vbwU jvB‡MR GbRvBg Gi mvnv‡h¨ †Rvov jv‡M| Gfv‡e GKwU DNA 
AYy †_‡K 2wU DNA AYyi m„wó nq| DNA Abywjc‡bi d‡j m„ó cÖwZwU bZzb Wej †nwj· G GKwU cyivZb 
†nwj· †_‡K hvq|

bZzb myÎbZzb myÎ

bZzb myÎ
bZzb myÎ

cyivZb myÎcyivZb myÎcyivZb myÎ

3'

3'

3'

3'

5'

5'

5'

5'

TA

TA

TA

TA

TA
TATA

TA

T
T
A

A

A
C

C

C
G GG

GC

TA
AT

AT

AT

AT

TA
CC

CC

CC

CC
CC

CC
CC

wPÎ : 1.19 : DNA AYyi Abywjcb cÖwKªqv
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†Kvl I Gi MVb

      GB ai‡bi Abywjcb‡K Aa©iÿYkxj Abywjcb e‡j| ÿz`ªvKvi DNA Abywjcb cÖwKªqvwU DNA k„•L‡ji GK cÖv‡šÍ 

n‡q Kªgvš^‡q Aci cÖv‡šÍ wM‡q †kl nq| wKš‘ e„n`vKvi DNA AYy‡Z Abywjcb cÖwKªqvwU GKB mv‡_ wewfbœ ¯’v‡b 

ïiæ nIqvi d‡j DNA AYyi Abywjcb Z¡ivwš^Z nq|

DNA Abywjc‡bi MyiæZ¡ t Rxe RM‡Z DNA Abywjc‡bi MyiæZ¡ Acwimxg| †Kvl wefvRb Ges M¨vwgU m„wói Rb¨ 

DNA Abywjcb AZ¨vek¨K| 

DNA Gi ̂ RweK Zvrch© t  DNA eskMwZ ̂ ewk‡ó¨i aviK I evnK| wb¤œewY©Z KviY¸‡jvi Rb¨ DNA †K eskMwZi 

aviK I evnK ejv nq| 

1|  DNA ØvivB †Kv‡li wefvR‡bi mgq GK wbf~©j cÖwZwjwc m„wó nq|

2|  DNA eskMwZi mKj cÖKvi ˆRweK ms‡KZ enb Kivi ÿgZv iv‡L|

3|  †Kvb Rx‡ei mKj †Kv‡l †h †Kvb ai‡bi ˆRweK ms‡KZ Gi †cÖiK n‡”Q DNA|

4|  DNA †Kv‡li Rb¨ wbw`©ó ai‡bi †cÖvwUb ms‡kølY K‡i|

5|  DNA Gi MVb AZ¨šÍ ¯’vqx Ges we‡kl †Kvb KviY Qvov (wgD‡Ukb) Gi †Kvb cwieZ©b nq bv|

6| †Kvb Kvi‡Y DNA AYyi MV‡b †Kvb cwieZ©b n‡j cwie„wËi D™¢e nq| cwie„wËB n‡”Q Awfe¨w³i g~j Dcv`vb|

7| DNA wRb mg~‡ni aviK| GB wR‡bi gva¨‡gB Rx‡ei ˆewkó¨ cÖKvwkZ nq Ges Zv GK Rby †_‡K Aci Rby‡Z 

¯’vbvšÍwiZ nq|

8|  wRb cÖKvk cvq RNA ˆZixi gva¨‡g Ges RNA ˆZix nq DNA †_‡K|

9|  †Kv‡l †h me †cÖvwUb ̂ Zix nq Gi mieivn K‡i DNA| ms‡køwlZ †cÖvwUbB Rx‡ei wd‡bvUvBc cÖKv‡ki Rb¨ ̀ vqx| 

dz‡ji is, Dw™¢‡`i D”PZv cÖf„wZ|

10| DNA Gi Abywjc‡bi gva¨‡g cÖwZiƒc m„wói Rb¨B †Kvb Rx‡ei, Dw™¢‡`i RvwZmË¡v eRvq _v‡K|

DNA-Gi KvR (Functions of the DNA) t  †Kªv‡gv‡mv‡gi MvVwbK Dcv`vb wn‡m‡e KvR K‡i| eskMwZi 

AvYweK wfwË wn‡m‡e KvR K‡i| Rx‡ei mKj ˆewkó¨ aviY K‡i Ges wbqš¿b K‡i| Rx‡ei ˆewkó¨mg~n eskci¤úivq 

Aat¯Íb cÖR‡b¥ ¯’vbvšÍi K‡i| Rx‡ei hveZxq ˆewk‡ó¨i cÖKvk NUvq|  Rx‡ei mKj kvixiZvwË¡K I ˆRweK KvR-K‡g©i 

wbqš¿K wn‡m‡e KvR K‡i| Rx‡ei cwie„wËi (mutation)-wfwË wn‡m‡e KvR K‡i| DNA Ges Gi †nwj‡· †Kvb 

As‡k †Mvj‡hvM †`Lv w`‡j Zv †givgZ K‡i wb‡Z mÿg| GUv eZ©gv‡b wUwf‡Z e¨eüZ wi‡gvU K‡›Uªv‡ji gZ| 

 

wkÿv_x©i evwoi KvR:

 

DNA Wvej †nwj‡·i wPwýZ wPÎ AsKb K‡i Avb‡e|

DNA Abywjcb Gi avc I Gi ¸iæZ¡ eY©bv Ki|

wkÿv_x©‡`i `jxq KvR:  
 

DNA AYyi †fŠZ MVb †Kgb? DNA AYyi ivmvqwbK MV‡b Kx Kx Dcv`vb _v‡K?

 

wkÿv_x©i KvR:  DNA Abywjc‡bi avcmg~n Kx Kx?

MÖæc-G MÖæc-we
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RxeweÁvb : cÖ_g cÎ

ivB‡evwbDwK¬K A¨vwmW Ribonucleic acid (RNA) : †h wbDwK¬K A¨vwmW Gi cwjwbDwK¬IUvB‡Wi g‡bvgvi GKK 
¸‡jv‡Z MvVwbK Dcv`vb wnmv‡e ivB‡evR ky¨Mvi Ges Ab¨Zg †em wnmv‡e BDivwmj (_vBwgb _v‡K bv) _v‡K Zv‡K 
ivB‡evwbDwK¬K A¨vwmW ev RNA e‡j|

Ae¯’vb (we¯Ívi) : mKj Rxe‡Kv‡l RNA _v‡K| mvB‡UvcøvRg, wbDwK¬qvm, †Kªv‡gv‡mvg, ivB‡ev‡mvg, gvB‡UvKwÛªqv I 
cøvw÷‡W RNA we¯Z…Z| e¨vK‡Uwiqv †Kv‡lI RNA cvIqv hvh| wKQy fvBiv‡mi eskMwZ Dcv`vb wnmv‡eI GwU 
Dcw¯’Z _v‡K| AwaKvsk Dw™¢` fvBiv‡m RNA †R‡bwUK c`v_©i~‡c KvR K‡i| mvaviYZ †Kv‡li kZKiv 90 fvM 
RNA _v‡K mvB‡UvcøvR‡g, evwKUv wbDwK¬qv‡m| mvB‡UvcøvR‡g RNA gy³ Ae¯’vq Ges ivB‡ev‡mv‡gI RNA _v‡K| 
DNA Gi mn‡hvMx wnmv‡e †Kªv‡gv‡mv‡g RNA _v‡K|

MVb : RNA GKwU GKm~ÎK wbDwK¬K acid GwU MwVZ nq Ñ  (1) ivB‡evR ky¨Mvi (5-c wewkó)

(2) bvB‡Uªv‡Rbvm ÿviK:

 A¨vwWbb    A    BDivwmj   U 

 ¸qvwbb     G    mvB‡Uvwmb C

(3) dmdwiK A¨vwmWd‡j ïay Pviai‡bi wbDwK¬IUvBW ˆZix n‡Z cv‡i| h_vÑdmdwiK acid + ky¨Mvi + A¨vwWwbb, 
dmdwiK acid + ky¨Mvi + ¸qvwbb, dmdwiK acid + ky¨Mvi + BDivwmj, dmdwiK acid + ky¨Mvi  + mvB‡Uvwmb

RNA AYy GKm~Î wewkó cwjwbDwK¬IUvBW| m~ÎwU GKm~Î n‡jI KLbI KLbI GB `xN© m~ÎwU †Kvb †Kvb RvqMvq fuvR 
nIqvi d‡j wØm~Îhy³ †`Lvq| Z‡e me RvqMvq fuvR nq bv e‡j m¤ú~Y© RNA AYywU KLbI wØm~Îhy³ Ae¯’vq _v‡K bv| 

RNA AYym~‡Îi AvKvi I msL¨v :  RNA m~‡Îi ˆ`N©¨ wbf©i K‡i wbDwK¬IUvB‡Wi msL¨vi Dci| ÿz`ªZi RNA m~‡Î 
22wU (gvB‡Kªv RNA) Ges eo AYy‡Z 10,000 wbDwK¬IUvBW (mRNA) _vK‡Z cv‡i| GKwU †Kv‡l K‡qKkZ †_‡K 
K‡qK nvRvi ch©šÍ RNA AYy _vK‡Z cv‡i| GB msL¨v wbf©i K‡i cÖRvwZ, †Kv‡li ˆewkó¨ I Kg©Kv‡Ûi Dci|

RNA Gi ˆewkó¨ : AmsL¨ cwjwbDwK¬IUvBW mgš^‡q RNA MwVZ nq| RNA GKK †nwj· hy³| e¨wZKªg t 
wiIÑfvBivm| GwU bvB‡Uªv‡Rb hy³ ÿviK, ivB‡evR ky¨Mvi I dm‡dU mgš^‡q MwVZ|  bvB‡Uªv‡Rb MwVZ ÿviKMy‡jv 
n‡jv A¨vwWwbb, Myqvwbb, BDivwmj I mvB‡Uvwmj| RNA †Kv‡l mvB‡UvcøvR‡g wewfbœ mvB‡UvcøvRwgK A•MvYy‡Z Ges 
wbDwK¬qv‡m eZ©gvb _v‡K| 

ivB‡evwbDwK¬K A¨vwmW Ribonucleic acid (RNA)

wPÎ : 1.20 : RNA MVb

wkÿv_x©i KvR:  RNA Kx? wK wK wb‡q MwVZ?

wcDwib cvBwiwgwWb
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RNA Gi cÖKvi‡f` t RNA mvaviYZ †cÖvwUb ms‡kø‡li Kv‡R AskMÖnY Ki‡jI †Kvb †Kvb Rx‡e RNA eskMwZi 
PwiÎevnK wnmv‡eI Kvh©Kix nq| Kv‡RB RNA †K mvaviYZ 2 fv‡M fvM Kiv nq, h_v Ñ

  (1) †R‡bwUK RNA (Genetic RNA) ; (2)  bb †R‡bwUK RNA (Non genetic RNA) ; 

1| †R‡bwUK RNA (Genetic RNA) t  AwaKvsk Dw™¢` fvBiv‡m eskMwZi ˆewkóvejxi evnK wnmv‡e RNA 
Kvh©Kix f~wgKv cvjb K‡i| GB ai‡bi RNA †K Genetic RNA bv‡g AvL¨vwqZ Kiv nq| AwaKvsk 
e¨vK‡UwiIdv‡R DNA Gi cwie‡Z© RNA AYyB eskMwZi evnK wnmv‡e Kvh©Kix nq| D`vniY t TMV ev 
†Uvev‡Kv †gvRvBK fvBivm|

†R‡bwUK RNA GKm~ÎK A_ev wØm~ÎK n‡Z cv‡i| wØm~ÎK RNA AYy‡Z †em †Rv‡oi web¨vm DNA AYyi †em 
†Rv‡oi Abyiƒc Z‡e †em †Rvo¸wj t

  A   ----     U    G   -----    C

2| bb †R‡bwUK RNA (Non genetic RNA) t AwaKvsk Rx‡e RNA h‡_ó cwigv‡Y Dcw¯’Z _vKv m‡Ë¡I eskMwZi 
evnK wnmv‡e Kvh©Kix f~wgKv DNA ØvivB m¤úbœ nq| †mB RNA †K bb †R‡bwUK RNA e‡j| GB cÖKvi bb 
†R‡bwUK RNA AYy DNA AYyi QuvP †_‡K m„wó nq| †Kvb †Kv‡l RNA AYyi msL¨v wbw`©ó bq| †Kvb †Kv‡l cywói 
Dci wbf©i K‡i RNA AYyi msL¨vi n«vm e„w× N‡U _v‡K| bb †R‡bwUK RNA †K 3wU †kªYx‡Z fvM Kiv hvq| h_v 
Ñ (i) evZ©ven RNA (mRNA) (ii) ivB‡ev‡mvgvj RNA (rRNA) (iii) UªvÝdvi RNA (tRNA)

(i) evZ©ven RNA (mRNA) t †h me RNA wR‡bi ms‡KZ Abyhvqx †cÖvwUb ms‡kø‡li QuvP wnmv‡e Kvh©Ki n‡q 
wbw`©ó amino acid AbyKªg evQvB K‡i, †mB cÖKvi RNA †K evZ©ven RNA (mRNA) e‡j| DNA AYyi 
KvQ †_‡K evZ©v msMÖn K‡i †cÖvwUb ms‡kø‡li QuvP wnmv‡e Kvh©Kix nq|

 BDK¨vwiIwUK †Kv‡l m RNA wbDwK¬qv‡mi wbDwK¬q DNA †_‡K UªvÝwKªck‡bi gva¨‡g m„wó nq| GKwU 
†Kv‡li mgy`q RNA Gi GwU GKwU ÿz`ª fMœvsk (mvaviYZ kZKiv 5 fvM n‡Z 10 fvM) Giv †Kv‡li 
mvB‡UvcøvR‡g Ae¯’vb K‡i| †h ÿviK ms‡K‡Zi gva¨‡g m RNA we‡kl A¨vgvB‡bv A¨vwW‡K wPwýZ K‡i G‡K 
Genetic †KvW e‡j| mRNA j¤^v †PB‡bi gZ| mRNA Gi 5 © cÖv‡šÍi K‡qKwU †em †KvWbwenxb, GB 
cÖvšÍ‡K 5 © wjWvi (5 © Leader) e‡j| Avevi 3 © cÖv‡šÍi K‡qKwU †em †KvWbwenxb, GB cÖvšÍ‡K 3 © †UªBjvi  (3 
© trailer) e‡j| gvSLv‡bi Ask‡K †KvwWs Ask e‡j (coding region) e‡j| cici 3wU †em wg‡j 1wU 
†KvWb nq| GKwU mRNA AYy‡Z M‡o 1,000 wU wbDwK¬IUvBW _v‡K| m RNA AYy AZ¨šÍ ÿY¯’vqx| GKwU 
mRNA AYy mvaviYZ GK ai‡bi †cÖvwUb ˆZwi K‡i Ges KvR †k‡l wejxb n‡q hvq| G‡`i AvqyKvj gvÎ 
K‡qK wgwbU| mRNA AYyi AvYweK IRb 5 jÿ †_‡K 20 jÿ|

 †KvwWs AÂj5’- wjWvi

wPÎ: evZ©ven RNA (MRNA) Gi MVb

mRNA
3’- †UªBjvi

wkÿv_x©i KvR:  RNA KZ cÖKvi I wK wK?
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RNA AYyi KvR t (i) wbw`©ó †cÖvwUb ms‡køl‡Yi evZ©v wbDwK¬qvm †_‡K mvB‡UvcøvR‡g enb K‡i Ges ivB‡ev‡mvg I t 
RNA Gi mnvqZvq wbw`©ó amino acid AbyKª‡gi k„•Lj ˆZwi K‡i| 

(ii) ivB‡ev‡mvgvj RNA (rRNA) t †h me RNA ivB‡ev‡mv‡gi cÖavb MvVwbK Dcv`vb wnmv‡e 
KvR K‡i, Zv‡K ivB‡ev‡mvg RNA (rRNA) e‡j| ivB‡ev‡mvgvj wRb †_‡K G‡`i ms‡kølY 
N‡U| †Kvb †Kv‡li mgy`q RNA AYyi kZKiv 80 Ñ 90 fvM ivB‡ev‡mvgvj RNA 
(r-RNA) Giv me©v‡cÿv ¯’vqx Ges A`ªeYxq| ivB‡ev‡mv‡gi MVb cÖK…wZ Abyhvqx r-RNA I 
wewfbœ ai‡bi n‡Z cv‡i|

KvR t ivB‡ev‡mvg bvgK †Kvl A½vYy m„wó‡Z Ae`vb iv‡L hvi gva¨‡g †Kv‡l †cÖvwUb ms‡køwlZ nq| mv¤cÖwZK Kv‡j 
cÖKvwkZ n‡q‡Q †h, ivB‡ev‡mvgvj RNA †cÖvwU‡bi mv‡_ hy³ n‡q ivB‡evwbDwK¬I†cÖvwUb KYv (ribonuclco protein 
particle) MVb K‡i|

(iii) UªvÝdvi RNA (tRNA) t †h me RNA †R‡bwUK †KvW 
Abyhvqx  G‡KKwU amino acid †K mRNA AYy‡Z 
¯’vbvšÍwiZ K‡i †cÖvwUb ms‡kø‡l mvnvh¨ K‡i Zv‡K UªvÝdvi 
RNA (tRNA) e‡j| wbDwK¬qv‡mi wfZi tRNA ˆZix 
nq| cÖ‡Z¨K †Kv‡l cÖvq 31 Ñ 42 ai‡bi tRNA _v‡K| 
cÖwZwU tRNA †Z †gvUv‡gvwU 90wU wbDwK¬‡qvUvBW _v‡K| 

cÖv_wgKfv‡e cÖwZwU t RNA GKm~ÎK Ges j¤^v †PB‡bi gZ 
_v‡K wKš‘ cieZx©‡Z GwU fuvR n‡q hvq Ges wewfbœ †em Gi g‡a¨ 
†Rvovi m„wó n‡q cÖwZwU RNA †Z GKvwaK ÔduvmÕ (loop) m„wó 
K‡i| me‡P‡q ¸iæZ¡c~Y© duvm  (loop) nj A¨vw›U‡KvWb duvm hv 

mRNA Gi †KvWb Gi mv‡_ gy‡L gy‡L e‡m †h‡Z cv‡i| 

tRNA Gi 3 © cÖvšÍ GKm~ÎK Ges memgq CCA avivq †em mw¾Z _v‡K| GLv‡b amino acid mshy³ nq| duvm 
Ae¯’vq memgqB A¨vw›U‡KvWb duvm I A¨vwg‡bv A¨vwmW mvBU wecixZ Ae¯’v‡b _v‡K| 3wU †em wb‡q A¨vw›U‡KvWb m„wó 
nq| tRNA Gi Avqy®‹vj  gvÎ K‡qKw`b|

tRNA Gi KvR t †cÖvwUb ms‡køl‡Yi mgq †R‡bwUK †KvW Abyhvqx amino acid †K mRNA AYy‡Z ¯’vbvšÍi Kiv| 
GB 3 cÖKvi RNA Qvov AviI GK cÖKvi RNA mÜvb cvIqv wM‡q‡Q| GB cÖKvi RNA Gi bvg gvBbi RNA| 
Minor RNA mvB‡UvcøvRgxq RNA (sc RNA) I wbDwK¬q RNA (sn RNA) bv‡g wKQy ÿz`ª RNA i‡q‡Q hviv 
†Kv‡l wewfbœ †cÖvwU‡bi mv‡_ hy³ n‡q GbRvB‡gi KvVv‡gv ̀ vb K‡i| GB RvZxq wKQy RNA-i g‡a¨ GbRvB‡gi ̂ ewkó¨ 
_vKvq G¸‡jv‡K ivB‡evRvBg (ribozyme) bv‡g AwfwnZ Kiv nq| †hgb ÑivB‡evwbDwK¬q‡cÖvwUb|

KvR t K‡qK ai‡bi GbRvB‡gi KvVv‡gv `vb Kiv Ges GbRvBg wnmv‡e KvR Kiv| 

 

wkÿv_x©i evwoi KvR:   mRNA, rRNA, tRNA AYyi wPwýZ wPÎ AsKb K‡i Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

RNA Gi cÖKvi‡f`¸wj Kx Kx? mRNA, rRNA, tRNA AYyi MVb I KvR¸‡jv Kx Kx?

 

MÖæc-G MÖæc-we

wPÎ : 1.21 : tRNA Gi MVb|

A¨vwg‡bv A¨vwmW
mshyw³ ¯’vb

A¨vw›U‡KvWb

duvmD
T

A
C

C

duvm

3

5

RxeweÁvb : cÖ_g cÎ

wPÎ : rRNA
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†Kvl I Gi MVb

Rx‡ei wØm~ÎK DNA †_‡K GKm~ÎK mRNA ms‡køl nIqvi cÖwKªqv‡K UªvÝwKªckb e‡j| GB cÖwKªqvq wØm~ÎK DNA 
AYyi †R‡bwUK Z_¨ GK m~ÎK mRNA †Z ¯’vbvšÍwiZ nq| GB cÖwKªqvq RNA Gi Z_¨ we‡klZ: mRNA Gi 
eskMZxq evZ©vmg~n ev eskMZxq ms‡KZmg~n (Genetic code) enb K‡i Ges GB me eskMZxq Z_¨ e¨envi K‡i| 
wewfbœ GbRvB‡gi mvnv‡h¨ ivB‡ev‡mv‡g †cÖvwUb ms‡køwlZ nq| cieZx©‡Z GBme †cÖvwU‡bi g~jZ: GbRB‡gi mvnv‡h¨ 
Rx‡ei wd‡bvUvB‡ci cÖKvk wbqwš¿Z nq|

cÖwKªqv : cÖ_‡g wØm~ÎK DNA AYyi wbw`©ó ¯’v‡bi nvB‡Wªv‡Rb 
eÜbx¸‡jv DNA wbf©ikxj RNA cwjgv‡iR GbRvB‡gi cÖfv‡e 
†f‡½ m~Î ̀ yBwU c„_K n‡q hvq| c„_K n‡q hvIqv m~Î ̀ yBwUi g‡a¨ GKwU 
m~Î Template ev Quv‡Pi b¨vq KvR K‡i I mRNA ˆZwi K‡i| 
mRNA ˆZwi nIqvi ci Giv wbDwK¬qvi †gg‡eª‡bi iÜ«c` w`‡q †ei 
n‡q mvB‡mvcøvR‡g Av‡m Ges Mg++ Avq‡bi Dcw¯’wZ‡Z 
ivB‡ev‡Rv‡gi mv‡_ hy³ nq| DNA n‡Z mRNA ̂ Zwi m¤úbœ nIqvi 
ci bb‡mÝ †Kv‡Wi mvnv‡h¨ UªvÝwKªckb cÖwKªqv mgvß nq|

wR‡bi ewn:cÖKv‡k UªvÝwKªckb Acwinvh© avc| DNA wbf©i RNA 
cwjgv‡iR (DNA dependent RNA polymerase) GbRvB‡gi 
mvnv‡h¨ DNA †_‡K msiÿYkxj c×wZ‡Z mRNA UªvÝKªvBf ev Kwc nq| 

E.coli e¨vK‡Uwiqvq RxweZ Ae¯’vq (in vivo) UªvwÝwKªckb cÖwµqvq 15Ñ55wU ch©šÍ †em Ges GB e¨vK‡Uwiqvq K…wÎg 
Ae¯’vq (in vitor) 100wU ch©šÍ †em cÖwZ †m‡K‡Û Kwc nq|

wiI fvBiv‡m (my¯’¨ gvby‡li cwicvK I k¦vmbvjx‡Z GB fvBivm _v‡K) Gi wR‡bvg MwVZ nq ¯^Zš¿fv‡e| double 
strand RNA LÛ Øviv msKªwgZ †Kv‡l cÖwZwU LÐ †_‡K fvBiv‡mi RNA wbf©i RNA cwjgv‡iR GbRvBg I Gi 
cÖfve GK m~ÎK mRNA Drcbœ nq| GB mRNA Gi AYy¸‡jv mivmwi QuvP wn‡m‡e e¨eüZ n‡q fvBiv‡mi 
cwj‡ccUvBW AYymg~n Drcbœ K‡i|

UªvÝwKªckb GKK K‡qKwU As‡k wef³| h_v- 1. †cÖv‡gvUvi (Promoter), 2. cÖvi¤¢ ¯’vb / cÖvi¤¢ we›`y (start point)

3. P~ovšÍKvix ¯’vb (Terminator site)|

Promoter G RNA cwjgv‡iR GbRvBg mshy³ nq| cÖvi¤¢ ¯’vb †_‡K RNA UªvÝwµckb ïiæ nq I P~ovšÍKvix ¯’v‡b wM‡q 
†kl nq| cÖvi¤¢ we›`y GKwU gvÎ †em MVb K‡i, Ab¨ Ask¸‡jv‡Z GKvwaK †em _v‡K|

UªvÝwKªckb

 

wkÿv_x©i evwoi KvR:   UªvÝwKªckb cÖwKªqv wKfv‡e N‡U eY©bv K‡i wj‡L Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

UªvÝwKªckb Kx? UªvÝwKªckb cÖwKªqv wKfv‡e N‡U?

 

MÖæc-G MÖæc-we

wPÎ : UªvÝwKªckb cÖwKªqv
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mRNA †Z we`¨gvb eskMwZ ms‡KZmg~n‡K wfwË K‡i †cÖvwUb AYyi ms‡kølY cÖwKªqvi bvg UªvÝ‡jkb| Replication 
I Transcription Gi ci wR‡bi ewn:cÖKvk AZ¨šÍ ¸iæZ¡c~Y© welq| Avw`‡Kvlx Rx‡e UªvÝwKªckb Ges UªvÝ‡jkb 
cÖwµqv GKB mv‡_ m¤úbœ nq| wKš‘ cÖK…Z †Kvlx Rx‡e GB `ywUi g‡a¨ mg‡qi e¨eavb _v‡K|

UªvÝ‡jkb cÖwKªqvi Rb¨ wb‡¤œv³ DcKiYM‡jv cÖ‡qvRb:  i) mRNA ii) wewfbœ cÖKvi amino acid  iii) tRNA, iv) 
†ccUvBW eÜbx m„wóKvix, †cÖvwUb ms‡kølY Avi¤¢Kvix I P~ovšÍKvix cÖf…wZ GbRvBg, v) kw³ mieivnKvix `ªe¨ †hgb- 
ATP, GTP, vi) KZ¸‡jv coenzyme ev cofactor.
cÖ_‡g DNA Gi Ask we‡kl‡K QuvP wn‡m‡e e¨envi K‡i mRNA wm‡š’‡UR Øviv mRNA Ges tRNA mg~‡ni 
UªvÝwKªckb N‡U Ges G¸‡jv mvB‡UvcøvR‡g †cŠ‡Q| ivB‡ev‡mv‡gi mv‡_ mRNA mshy³ nq| GLv‡b tRNA GKwU 
GKwU K‡i amino acid AYy ivB‡ev‡mv‡g Aew¯’Z mRNA Gi Kv‡Q Av‡b I mRNA mv‡_ hy³ K‡i gy³ nq| 
Gfv‡e mRNA †Z AmsL¨ amino acid AYy mshy³ n‡q hLb †cÖvwUb AYy ˆZix nq ZLb ivB‡ev‡Rvg Gi mRNA 
†_‡K †cÖvwUb AYy gy³ n‡q †Kv‡li mvB‡UvcøvR‡g gy³ nq| 

cieZx©‡Z Release factor cwj‡ccUvBW k„sLj gy³ K‡i| DNA n‡Z RNA Ges RNA †_‡K †cÖvwUb Drcbœ nq| 
A_©vr eskvbym„Z Ômsev`Õ GKgyLx hv DNA †_‡K RNA n‡q †cÖvwUb AwfgyLx hvq|

†cÖvwUb ms‡kølY cÖwKªqv : 

AmsL¨ amino acid cwj‡ccUvBW eÛ Gi gva¨‡g hy³ n‡q †cÖvwUb AYy MVb K‡i| GB †cÖvwUb ms‡kølY DNA Z_v 
wRb ØvivB cwiPvwjZ nq| †h‡ÿ‡Î DNA Abycw¯’Z _v‡K †m‡ÿ‡Î †R‡bwUK RNA †cÖvwUb ms‡køl wbqš¿Y K‡i|

†cÖvwUb ms‡kølYKv‡j ivB‡ev‡mv‡gi DcGKK `ywU (30+50=70S I 60+40=80S) hy³ n‡q ivB‡ev‡mvg MVb m¤úbœ 
K‡i| cÖwZevi GKwU †KvWb GKwU cwj‡ccUvBW cÖ¯‘Z K‡i| cÖ_g †KvWb A_©Ki‡Yi ci A_©vr cwVZ n‡j 
ivB‡ev‡mvgwU m‡i hvq Ges †mB ̄ ’v‡b Aci GKwU ivB‡ev‡mvg hy³ nq| Gfv‡e mRNA Gi mv‡_ GKvwaK ivB‡ev‡mvg 
hy³ _vKvq GB Ae¯’v‡K cwjivB‡ev‡mvg e‡j| 

cwj‡ccvBW †PBb ms‡køl †Kv‡l ivB‡ev‡mv‡gi DcGKK `ywU cybivq we‡køwlZ nq|

amino GwmW¸‡jv †KejgvÎ mwµq Ae¯’vq tRNA Gi mv‡_ mshy³ nq| mwµq amino acid A¨vgvB‡bv A¨vmvBj 
wm‡›U‡UR GbRvB‡gi cÖfv‡e tRNA Gi mv‡_ hy³ n‡q A¨vgvB‡bv A¨vmvBj tRNA ‡hŠM I AMP Drcbœ K‡i| 
GB‡ÿ‡Î tRNA cÖv‡šÍi ivB‡evR myMvi Gi – OH MÖæc Gi mv‡_ GgvB‡bv Gwm‡Wi Kv‡e©vw·j MÖæc (–COOH) 
†Kvf¨v‡j›U bond Gi gva¨‡g hy³ nq| 

UªvÝ‡jkb

wPÎ : UªvÝ‡jkb cÖwKªqv

UªvÝwKªckb

UªvÝ‡jkb

†cÖvwUb



45

†Kvl I Gi MVb

wRb (Gene) : †Kªv‡gv‡mv‡gi †jvKv‡m Aew¯’Z DNA ev RNA AYyi mywbw`©ó wmKz‡qÝ hv Rx‡ei GKwU wbw`©ó ÔKvh©Ki 
ms‡KZÕ Ave× (encode) K‡i Ges †cÖvwUb wn‡m‡e AvZ¥cÖKvk K‡i ˆewk‡ó¨i weKvk NUvq Zv‡K wRb e‡j| AvaywbK 
msÁvbyhvqx, wRb n‡”Q DNA AYyi Askwe‡kl hv GKwU RNA AYy ev cwj‡ccUvBW Drcv`‡bi ms‡KZ enb I cÖKvk 
Kivi ÿgZv iv‡L| 

Rx‡ei me `„k¨ I A`„k¨gvb ˆewkó¨ wRb wbqš¿Y K‡i| †nv‡gv‡jvMvm †Kªv‡gv‡mv‡g ‡Rvovq †Rvovq wRb Ae¯’vb K‡i| 
1940 ̀ k‡K Rvbv hvq †h, wRb †Kªv‡gv‡mv‡g Aew¯’Z| †hme PwiÎ esk ci¤úivq mÂvwiZ nq Zv‡`i cÖ‡Z¨KwU G‡KKwU 
Avjv`v wRb w`‡q wbqwš¿Z nq| wR‡bi ivmvqwbK e¯Íyi bvg DNA| 

wRb (Gene)

 

wkÿv_x©i evwoi KvR:   UªvÝ‡jkb cÖwKªqv wKfv‡e N‡U eY©bv K‡i wj‡L Avb‡e|

 wKfv‡e †cÖvwUb ˆZwi nq?wkÿv_x©‡`i `jxq KvR: 
 

A¨vgvB‡bv GwmW¸‡jv A¨vgvB‡bv GwmW wm‡š’‡UR GbRvB‡gi Dcw¯’wZ‡Z ATP Gi mv‡_ hy³ nq| ivB‡ev‡Rv‡gi 
A-site (Amino acyl site) I P site (Peptidyl site) bvgK 2wU ¯’vb _v‡K| mRNA Gi cÖ_g ms‡KZ AUG 
ivB‡ev‡mv‡gi A site G Ae¯’vb K‡i| Gi mv‡_ mshy³ nq UAC A¨vw›U‡KvWb hv wgw_Iwbb enbKvix tRNA|

cieZ©x‡Z GB tRNA A site n‡Z P site G 5′ cÖv‡šÍi w`‡K m‡i Av‡m I cieZ©x A¨vgvB‡bv Gwm‡Wi (f¨vwjb) †KvWb 
(GUU) A site G †cuŠQvq| f¨vwj‡bi tRNA Gi A¨vw›U‡KvWb CAA Gi mv‡_ GUU Gi ms‡hvM mvwaZ nq| 

†ccwUwWj UªvÝdv‡iR GbRvB‡gi cÖfv‡e cvkvcvwk `ywU amino acid Gi †ccUvBW eÜbxi gva¨‡g WvB‡ccUvBW MVb 
K‡i I cieZ©x‡Z tRNA amino acid gy³ n‡q ivB‡ev‡Rvg Z¨vM K‡i| mRNA 5′ cÖv‡šÍi w`‡K 3 Ni m‡i Av‡m| 
A ¯’v‡bi WvB‡ccUvBW hy³ tRNA P ¯’v‡b ¯’vbvšÍwiZ nq| cieZ©x‡Z bZzb amino acid enbKvix tRNA A- site 
G mshy³ nq| 

GBfv‡e GKwU GKwU K‡i amino acid mshy³ n‡q cwj‡ccUvBW †PBb MVb m¤úbœ nIqvi ci Terminating code 
cwj‡ccUvBW †PBb Gi mgvwß wb‡`©k K‡i| Gi cÖfv‡e tRNA Gi mv‡_ hy³ cwj‡ccUvBW †PBbwU P site †_‡K 
Avjv`v n‡q hvq I c‡i cwj‡ccUvBW eÛ gy³ n‡q tRNA c„_K n‡q hvq| cwj‡ccUvBU †PBb cieZx©‡Z iƒcvšÍ‡ii 
gva¨‡g †cÖvwUb AYy ˆZix nIqvi ci Zv †Kv‡li mvB‡UvcøvR‡g gy³ nq|

gy³ tRNA mvB‡UvcøvR‡g bZzb A¨vgvB‡bv Gwm‡Wi mv‡_ hy³ n‡q ivB‡ev‡mv‡g  G‡m Ab¨vb¨ †cÖvwUb ˆZwi‡Z AskMÖnY 
K‡i| 

†cÖvwUb ms‡kølY cªwKªqv
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†g‡Ûj 1866 mv‡j gUikyuwUi wRbZvwË¡K M‡elYvKv‡j eskMwZi aviK I evnKi~‡c †h d¨v±‡ii K_v D‡jøL K‡iwQ‡jb, 
†mwU AvR wRb i~‡c cwiwPZ n‡q‡Q| †Rvnvb‡mb (Johansen) 1903 mv‡j ÔwRbÕ k‡ãi cÖeZ©b K‡ib| cÖ‡Z¨K †Kv‡l 
`ywU mgms¯’ (homologous) †Kªv‡gv‡mv‡g wRbMy‡jv `yB †m‡U ˆiwLKfv‡e cici mw¾Z _v‡K| GKwU wRb 
†Kªv‡gv‡mv‡gi †hLv‡b Ae¯’vb K‡i, Zv‡K †jvKvm (locus) e‡j| 1900 wLª÷v‡ã T.H. Morgan cÖgvY K‡ib †h †Kvb 
GKwU wbw`©ó wRb wbw`©ó †Kªv‡gv‡mv‡gi wbw`©ó ¯’v‡b Ae¯’vb K‡i| H wbw`©ó ¯’vb‡KB †jvKvm ejv nq| weÁvbx Morgan 
GKB †Kªv‡gv‡mv‡g Aew¯’Z wewfbœ wRb‡K wjsKÛ wRb bv‡g AwfwnZ K‡ib| hv‡`i GKmv‡_ †j‡M _vKvi cÖeYZv Av‡Q 
Ges wjsKÛ wRbMy‡jv GK Rby †_‡K c‡ii Rby‡Z GKBmv‡_ †h‡Z Pvq| gv‡qvwmm †Kvl wefvR‡b †Kªv‡gv‡mvgMy‡jvi 
g‡a¨ Kªwms Ifv‡ii d‡j wj‡·R MÖæ‡ci cybtwe©b¨vm nq A_©vr gvZ… I wcZ… †Kªv‡gv‡mv‡gi ms‡hv‡M wR‡bi ¯^Zš¿ web¨v‡m 
bZzb ˆewkó¨m¤úbœ ‡Kªv‡gv‡mvg ˆZwi nq| wRbB eskMwZi wbqš¿K| mvaviYZ GKwU ˆewk‡ó¨i Rb¨ GKwU wba©vwiZ wRb 
_v‡K| †Kvb †Kvb †ÿ‡Î GKvwaK wRb wgwjZfv‡e GKwU ˆewkó¨ cÖKv‡k mnvqZv K‡i| 

wR‡bi ˆewkó¨ t (1) ¯^wefvRb (2) Ab¨ c`v‡_©i m„wó  (3) wgD‡Ukb| 

GKwU wRb me mgq gvZ… wRb †_‡K ˆZwi nq| cÖwZwU wRb ¯^wefvR‡bi gva¨‡g Abyi~c wR‡bi m„wó K‡i| DNA-i Ask 
wRb| DNA ¯^wefvR‡bi gva¨‡g bZzb DNA m~Î MVb K‡i| DNA-i ¯^wefvR‡bi mgq H m~~‡Îi g‡a¨ wjwce× 
evZv©I h_vh_fv‡e bZzb DNA-‡Z hvq e‡j GK Rby †_‡K c‡ii Rby‡Z DNA-i MVb mvaviYZ AcwiewZ©Z _v‡K| 
GK Rby †_‡K c‡ii Rby‡Z wRb AcwiewZ©Z _v‡K| Gi d‡jB mšÍvb wcZvgvZvi mv‡_ mv`„k¨c~Y© nq|

DNA AYy‡Z  †h wRb Ask i‡q‡Q Zv‡`i cÖ‡Z¨‡Ki wfbœ wfbœ ÿviK msL¨v I ÿviK AbyKªg (sequence) i‡q‡Q| 
Gme ÿviK AbyKª‡g we‡kl we‡kl A_©‡evaK ms‡KZ wbwnZ _v‡K| G ch©šÍ Rvbv ÿz`ªZg wR‡b 75wU wbDwK¬IUvBW I 
e„nËg wR‡b cÖvq 40,000wU  wbDwK¬IUvBW msL¨v wnmve Kiv n‡q‡Q| DNA AYyi ̂ `‡N¨©i Dci wbf©i K‡i †mLv‡b KqwU 
wRb _vK‡Z cv‡i Zv Abygvb Kiv hvq| DNA AYym~‡Î wRb AvK…wZ‡Z cici mw¾Z wKšÍy †Kv‡bv cÖKvi evwn¨K 
MVbvK…wZ‡Z wef³ bq| GKwU wRb DNA m~‡Îi †Kv_v †_‡K kyiæ n‡q †Kv_vq †kl n‡q‡Q ZvI AvK…wZMZfv‡e wPwýZ 
bq wKšÍy wbDwK¬IUvBW AbyKª‡g mywbw`©ó| cÖ‡Z¨KwU wR‡bi wbw`©ó DNA Ask i‡q‡Q| 

wR‡bi †h Ask †cÖvwUb m„wói Rb¨ ms‡KZ enb K‡i, Zv‡K †KvwWs Ask (coding region) e‡j| wjWvi-Ask wR‡bi 
†KvwWs Ask †_‡K cÖvq 10wU wbDwK¬IUvBW `~i‡Z¡ Aew¯’Z| †KvwWs-Ask Qvwo‡q ewa©Z †klvs‡k Aew¯’Z wR‡bi Ask‡K 
wb¤œevn (down stream) e‡j| †KvwWs Ask cvi n‡q wb¤œev‡ni †h wKQyUv Ask RNA-i Abywjcb NUvq, Zv‡K 
AbyMvwgK-Ask (trailor region) e‡j|

wRbMy‡jv mvaviY wbq‡g DNA Abym~‡Îi GK cÖvšÍ †_‡K Aci cÖvšÍ ch©šÍ c„_K I ˆiwLKfv‡e cici mvRv‡bv _v‡K Ges 
¯^Zš¿fv‡e ms‡KZ e¨³ K‡i| Z‡e wKQy wRb My”Qe× n‡q cvkvcvwk Ae¯’vb K‡i Ges †hŠ_fv‡e KvR K‡i| My”QvKv‡i 
Aew¯’Z wRbMy‡jv hLb GKKfv‡e AbywjwcZ nq I KvR K‡i ZLb G‡K A‡ciY (operon) e‡j| 

(N) wØ-m~ÎvKvi wWGbG

A
T
C
G

(O) wWGbG(L) †Kvl, †Kvl‡K›`ª
I †Kªv‡gv‡mvg

(K) gvbe‡`n

wPÎ : wR‡bi MVb

gvbe eskai(M) †Kªv‡gv‡mvg
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GKwU MvVwbK wRb (structrual gene) Gi mv‡_ PvjK (operator) I DÏxcK (promoter) wRb wb‡q mw¤§wjZfv‡e 
KvR K‡i| G wZb cÖKvi wRb‡K GK mv‡_ operon (A‡cib) e‡j| †h wRb A‡cib‡K wbqš¿Y K‡i Zv‡K wbqš¿K wRb 
(regulator gene) ejv nq|
my‡Kw›`ªK †Kv‡li †Kªv‡gv‡mvg¯’ wR‡bi wKªqvÑ‡KŠkj A‡cÿvK…Z RwUj| GB †Kªv‡gv‡mv‡gi BD‡KªvgvwUb As‡ki wRb  
wKªqvkxj nq, †n‡U‡iv‡KªvgvwUb As‡ki wRb wKªqvkxj nq bv| †h wRb †_‡K †cÖvwUb ms‡køl‡Yi ms‡KZ (mRNA) e¨³ 
K‡i Zv‡K ÷ªvKPvivj wRb (Structrual gene) e‡j| wR‡bi g‡a¨ †h bb‡KvwWs-Ask _v‡K, Zv‡K BbUªb (intron) 
Ges †KvwWs-Ask‡K G·b (exon) e‡j|
wRb n‡”Q Rx‡ei mKj ˆewk‡ó¨i Avavi| Crik (1956) 
Gi †m›Uªvj WMgv (Central Dogma) Abyhvqx wR‡bi 
ˆewkó¨ †hfv‡e Zz‡j aiv n‡q‡Q Zv n‡”Q (1) DNA 
Abywjc‡bi (Replication) gva¨‡g Zvi AweKj 
AvK…wZ ms‡kølY K‡i wefvRb cÖwKªqv‡K GwM‡q †bq| 
d‡j wR‡bi MVb Aÿzbœ †_‡K eskci¤úivq mÂvwiZ 
nq| (2) DNA AYyi †h †h Ask wb‡q wRb MwVZ †Kej 
†m me Ask e¨³ n‡j †mLv‡b GKwU ms‡KZ evnK m~Î 
QuvP wn‡m‡e AskMÖnY K‡i|
†m As‡ki ÿvi‡Ki cvVKªg Abyhvqx Abywjcb (transcription) N‡U RNA m„wó nq| GLv‡b cÖavbZ rRNA, tRNA 
I mRNA m„wó nq| (3) m„ó RNA My‡jv ZLb A_©Ki‡Yi (translation) Rb¨ Zrci nq| ÷ªvKPvivj wR‡bi 
ms‡KZ enbKvix As‡k †h ÿviK i‡q‡Q Zvi cvVKªg Abyhvqx mRNA AYym~Î mw¾Z nq| mRNA ZLb rRNA 
(hv ivB‡ev‡mvg MVb K‡i) I tRNA AYyi mnvqZvq †KvwWs As‡ki cvVKªg Abyhvqx A_©KiY K‡i| A_©KiY †k‡l †h 
Dcv`vb m„ó nq Zv n‡”Q †cÖvwUb| (4) m„ó †cÖvwUb Zvi AvK…wZ-cÖK…wZ (A¨vwg‡bv A¨vwmW AbyKªg I msL¨v) Abyhvqx 
†Kv‡li MVb, wecvK, cÖRbb, e„w× BZ¨vw` hveZxq ˆRewbK KvR-Kg© cÖZ¨ÿ I c‡ivÿfv‡e wbqš¿Y I m¤úv`b K‡i 
GKwU Rx‡ei †`nwPÎ dzwU‡q †Zv‡j hv‡K wd‡bvUvBc (phenotype) e‡j| m„ó †cÖvwU‡bi wKQy we‡kl AYy GbRvBg 
wn‡m‡e mwKªq n‡q wecvK wKªqv wbqš¿Y K‡i| 
DNA AYy‡Z wRbMy‡jv cÖ‡qvR‡b mwKªq I AcÖ‡qvR‡b wbw®‹ªq _v‡K| wR‡bi G mwKªq I wbw®‹ªq _vKv  Ae¯’v‡K wR‡bi 
ÔAdÕ I ÔAbÕ (Off and On) Ae¯’v e‡j hv GbRvBg cÖwKªqvi m‡•M RwoZ| Avevi wKQy wRb i‡q‡Q hviv KLbI 
wbw®‹ªq Ae¯’vq bv †_‡K †Kv‡li AwZ cÖ‡qvRbxq †cÖvwUb, Z_v GbRvBg m„wó K‡i cÖwZwbqZ wecvK wKªqv mPj iv‡L|
†h me wRb KLbI eÜ bv †_‡K cÖwZwbqZ †Kv‡bv GbRvBg ev †cÖvwUb m„wó K‡i Zv‡K nvDR wKwcs (house keeping) 
wRb e‡j| AwaKvsk †ÿ‡Î (BDK¨vwiIU Rx‡e) wRbMy‡jv ¯^Zš¿| G‡KKwU wRb ¯^Zš¿ cÖK…wZi GbRvBg ev †cÖvwUb ˆZwi 
K‡i _v‡K| G GbRvBgMy‡jv wecvK wKªqvq G‡KKwU wewKªqvq AskMÖnY K‡i| wewfbœ wRb †_‡K m„ó GbRvBgMy‡jvi 
mgwš^Z mvgwMÖK wewKªqv †k‡l GKw`‡K †hgwb wewKªqvi aviv Pvjy _v‡K †Zgwb Rx‡ei mvgwMÖK ˆewkó¨ dz‡U D‡V Ges Zv 
¯’vqx evwn¨K i~c jvf K‡i hv‡K wd‡bvUvBc wn‡m‡e wPwýZ Kiv nq| wRb I GbRvBg m¤úK© AZ¨šÍ wbMyp I RwUj| 
GKw`‡K wRb cªZ¨ÿ wbqš¿‡Y GbRvBg ms‡kølY K‡i ˆRewbK wKªqvKjvc wbqš¿Y K‡i I cwiùzUb NUvq †Zgwb Zvi 
wb‡R wbw®‹ªqZv, mwKªqZv I eske„w× (†iwcø‡Kkb) NUv‡ZI GbRvBg AskMÖnY K‡i| A_v©r wRb †_‡K GbRvB‡gi m„wó 
nq Avevi m„ó GbRvB‡gi wKQy Ask wR‡bi Kvh©Kjvc‡KI wbqš¿Y K‡i|

DNA

mRNA

mRNA

nucleus

ribosome

protein

Phenotype

wPÎ : 1.22 : Central Dogma -i cwi‡jL

Transcription

Translation

 

 wkÿv_x©‡`i `jxq KvR:  
 

wR‡bi ˆewkó¨¸‡jv Kx Kx? wRb Kxfv‡e ˆewk‡ó¨i cÖKvk NUvq?

 
MÖæc-G MÖæc-we
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†R‡bwUK †KvW : m-RNA Gi wZbwU ÿvi wg‡j GKwU †KvWb nq hv †cÖvwUb ms‡køl‡Yi m~Pbv, mgvcb I 20wU 

GgvB‡bv Gwm‡Wi †h †Kv‡bv GKwU‡K mywb‡`©k K‡i| †Kv‡li wbDwK¬qv‡m Dcw¯’Z DNA ØvivB †Kv‡li mvB‡UvcøvR‡g 

KLb †Kvb †cÖvwUb ˆZix n‡e Zv wbqwš¿Z nq|

DNA GB wbqš¿YwU m-RNA Gi gva¨‡gB K‡i _v‡K| Avi DNA KZ©„K †cÖwiZ msev` m-RNA Gi ÿviK 

mg~‡ni g‡a¨ a‡i iv‡L Ges †cÖvwUb ms‡køl‡Yi mgq wK cÖKvi †cÖvwUb ms‡køwlZ n‡e Zv Gi wZbwU ÿviK‡K GKwU kã 

wnmv‡e e¨envi K‡i evZ©vwU mieivn K‡i| †hgb †cÖvwUb ms‡køl‡Yi m~Pbv AUG, mgvcwb UAA, UAG I UGA 

Ges UUU-wdbvBj Gjvbxb, CUA wjDwmb, GUA f¨vwjb BZ¨vw` GgvB‡bv GwmW wb‡`©k K‡i|

†R‡bwUK †Kv‡Wi ˆewkó¨: †R‡bwUK †KvW ˆZqvwi cÖK…wZi nq (triplet in nature) A_©vr cÖwZ wZbwU wbDwK¬IUvB‡Wi 

mywbw`©ó mgš^‡q GKwU †KvWb nq| †KvW Kgv wenxb (commaless) †KvW KLbB Ifvi‡jc K‡i bv (non 
overlapping)| †KvW wW‡RYv‡iU ai‡bi nq, A_©vr GKvwaK †KvWb GKwU G¨vgvB‡bv GwmW‡K (gw_Iwbb I 
wUªc‡Uv‡db) Qvov wb‡`©k Kwi‡Z cv‡i| 64% †KvW‡bi g‡a¨ 61wU Kvh©Ki KviY Giv †Kvb bv †Kv‡bv GgvB‡bv 
GwmW‡K wb‡`©k K‡i, evKx wZbwU UAA, UGA I UAG Kvh©Ki bq| AUG †cÖvwUb ms‡køl‡Yi m~Pbv I 
UAA, UGA Ges UAG †cÖvwUb ms‡køl‡Yi mgvcwb wb‡`©k K‡i| †R‡bwUK †KvW cÖvq wek¦Rbxb 
(universal) A_©vr `yÕGKwU wm‡÷g Qvov cÖvq mKj †ÿ‡ÎB  †Kv‡Wi aib GKB ai‡Yi|

†mÝ †KvW, wmMb¨vj †KvWb I Gw›U‡KvWb : †h mKj †KvWb¸‡jv A¨vwg‡bv Gwm‡Wi ms‡kølY‡K mivmwi 
wbqš¿Y K‡i Zv‡`i‡K †mÝ †KvWb e‡j| 64wU †KvW‡bi g‡a¨ 20wU A¨vwg‡bv GwmW ms‡køl‡Yi Rb¨ 61wU †mÝ 
†KvWb we`¨gvb| †hme †KvW¸‡jv †cÖvwUb ms‡køl‡Yi mgq A¨vwg‡bv GwmW Z_v cwj‡ccUvBW †PBb 
ms‡køl‡Yi ïiæ ev eÜ Kivi wb‡`©k cÖ`vb K‡i, Zv‡`i‡K wmMbvj †KvWb e‡j| wmMbvj †KvWb¸‡jv `yB 
cÖKvi| h_v: 

1. m~PbvKvix †KvWb (Start or Initiation codon) : †h †KvWbwU †cÖvwUb ms‡køl‡Yi mgq A¨vwg‡bv GwmW 
Z_v cwj‡ccUvBW †PBb ms‡køl‡Yi ïiæ Kivi ms‡KZ cÖ`vb K‡i, Zv‡K m~PbvKvix †KvWb e‡j| †hgb- 
AUG GKwU m~PbvKvix †KvWb|

†R‡bwUK †KvW

wPÎ : †R‡bwUK †KvW

†KvWb †KvWb †KvWb †KvWb

m-RNA

†KvWb

A¨vw›U‡KvWb
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eskMZxq e¯‘ wn‡m‡e RNA Gi Ae`vb ev RNA-Gi f~wgKv t RNA eskMwZi ivmvqwbK e¯Íy wn‡m‡e KvR K‡i| 

RNA I GbRvBg wRb KZ…©K ˆZwi nq| Giv Rx‡ei AwaKvsk ˆRweK wKªqv wbqš¿Y K‡i| Gm‡ei wbqš¿‡Y wRb Kvh©Kix 

f~wgKv cvjb K‡i _v‡K| eskMwZ e¯Íy wn‡m‡e RNA-i we‡kl f~wgKv i‡q‡Q| KviY, DNA AYy‡Z Aew¯’Z wRb hLb 

†Kv‡bv PwiÎ ev ˆewkó¨ cÖKvk K‡i ZLb Zv cÖ_‡g RNA AYy‡Z e¨³ K‡i| m„ó RNA AYy wR‡bi cÖwZwe¤^ ¯^i~c mwKªq 

nq| RNA AYymgwó ZLb mywbqwš¿Z ˆRe ivmvqwbK c×wZ‡Z (transcription) ‡cÖvwUb ˆZwi K‡i hv cieZx©‡Z 

Rx‡ei eskMwZ ˆewkó¨‡K dzwU‡q †Zv‡j|

2. mgvcbx †KvWb (Stop ev Termination coden) : †hme †KvWb †cÖvwUb ms‡køl‡Yi mgq A¨vwg‡bv 
GwmW Z_v cwj‡ccUvBW †PBb ms‡køl‡Yi eÜ Kiv wb‡`©k ev ms‡KZ cÖ`vb K‡i, Zv‡`i‡K mgvcbx †KvWb 
e‡j| mgvcbx †KvWb 3wU; h_v UAA, UAG Ges UGA| Giv †Kvb A¨vwg‡bv GwmW ms‡køl‡Y mivmwi 
†Kv‡bv f~wgKv cvjb K‡i bv, GRb¨ G‡K bb-†mÝ †KvWb e‡j|

Gw›U‡KvWb (Anit-codon) : †cÖvwUb ms‡køl‡Yi mgq DNA KZ©„K †cÖwiZ msev` mRNA Zvi wbR¯^ 
wZbwU bvB‡Uªv‡Rb †e‡mi g‡a¨ aviY K‡i †KvWb ˆZwi K‡i| Zvici GwU wbDwK¬qvm †_‡K †ei n‡q Av‡m Ges 
tRNA KZ©„K cwievwnZ n‡q ivB‡ev‡Rv‡g P‡j Av‡m| G mgq mRNA KZ©„K AvbxZ msev‡`i cvV D×vi 
Kivi Rb¨ tRNA Gi †emmg~n mRNA †emmg~‡ni mv‡_ †h we‡kl web¨m ˆZwi K‡i Zv‡K Gw›U‡KvWb 
e‡j| Gw›U †KvWb¸‡jv mvaviYZ 3 © - 5 © KviY †KvWb¸‡jv 5 © - 3 ©| †Kv‡bv GKwU Rx‡e Gw›U‡KvW‡bi msL¨v 
mgmgqB †KvW‡bi msL¨vi †ewk n‡q _v‡K| d‡j Gw›U‡KvWb¸‡jv‡K GKvwaK †KvW‡bi mv‡_ †Rvo MVb 
Ki‡Z nq| †hgbÑ AUG 5 © - 3 © †KvW‡bi Gw›U‡KvW n‡j UAC 3 © - 5 ©|

eskMZxq e¯‘ wn‡m‡e RNAGi Ae`vb

†Kvl I Gi MVb

 

wkÿv_x©i evwoi KvR:   †R‡bwUK †Kv‡Wi MVb cÖwµqv eY©bv K‡i wj‡L Avb‡e|

wkÿv_x©‡`i `jxq KvR:  
 

wRb I †R‡bwUK †KvW Kx? wRb I †R‡bwUK †KvW wK Kv‡R jv‡M|
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Key words wfwËK mvi ms‡ÿc

†Kvl : cøvRgv c`©v†ewóZ Ges wbDwK¬qvm wbqwš¿Z GKLÐ mvB‡UvcøvRg‡K †Kvl e‡j|

†Kvl we`¨v :  RxeweÁv‡bi †h kvLvq †Kv‡li c`vw_©K ev †fŠZ I ivmvqwbK MVb, ˆRweK Kvh©vewj, weKvk, 
cwiùziY, †Kvl A½vYyi MVb Ges wefvRb Øviv c~e©Zb †Kvl †_‡K bZzb †Kv‡li DrcwË cÖf„wZ A_©vr GK K_vq, 
†Kvl m¤ú‡K© M‡elYv I ch©v‡jvPbv Kiv nq Zv‡K †Kvlwe`¨v ev Cytology ejv nq|

cøvR‡gv‡WmgvUv (plasmodesmata): cvkvcvwk _vKv ̀ ywU †Kv‡li g‡a¨ †Kvl cÖvPx‡ii K~c As‡k mvB‡UvcøvR‡-
gi †hvMm~Î iPbvi ¯’vb‡K cøvR‡gv‡WmgvUv (plasmodesmata) e‡j|

wj‡cv‡cÖvwUb : wjwcW Ges †cÖvwU‡bi mgš^‡qi MwVZ †cÖvwUb‡K wj‡cv‡cÖvwUb e‡j|

BD‡KªvgvwUb : wbDwK¬qvm‡K iwÄZ Ki‡j †h AskwU nvjKv is aviY K‡i Zv‡K BD‡KªvgvwUb AÂj e‡j|

†nUv‡iv‡KªvgvwUb : wbDwK¬qvm‡K iwÄZ Ki‡j †h AskwU Mvp is aviY K‡i Zv‡K †nUv‡iv‡KªvgvwUb AÂj e‡j|

†R‡bwUK †KvW : m-RNA Gi wZbwU ÿvi wg‡j GKwU †KvWb nq hv †cÖvwUb ms‡køl‡Yi m~Pbv, mgvcb I 20wU 

GgvB‡bv Gwm‡Wi †h †Kv‡bv GKwU‡K mywb‡`©k K‡i| 

wbDwK¬ImvBW : GK AYy bvB‡Uªv‡Rb ÿviK I GK AYy †c‡›UvR ky¨Mvi hy³ n‡q MwVZ MøvB‡KvmvBW †hŠM‡K ejv 
nq wbDwK¬ImvBW|

wbDwK¬IUvBU : GK AYy wbDwK¬ImvBW-Gi mv‡_ GK AYy dm‡dU hy³ n‡q MVb K‡i GK AYy wbDwK¬IUvBU| 

UªvÝwKªckb : Rx‡ei wØm~ÎK DNA †_‡K GKm~ÎK mRNA ms‡køl nIqvi cÖwKªqv‡K UªvÝwKªckb e‡j| GB 
cÖwKªqvq wØm~ÎK DNA AYyi †R‡bwUK Z_¨ GK m~ÎK mRNA †Z ¯’vbvšÍwiZ nq| 

UªvÝ‡jkb : mRNA †Z we`¨gvb eskMwZ ms‡KZmg~n‡K wfwË K‡i †cÖvwUb AYyi ms‡kølY cÖwKªqvi bvg UªvÝ‡jk-
b|

RxeweÁvb : cÖ_g cÎ
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1|  Dw™¢` †Kvl mYv³Ki‡Yi A½vYy †KvbwU?

 K.  wbDwK¬qvm  L. gvB‡UvKwÛªqv  M. †K¬v‡ivcøv÷  N. ivB‡ev‡mvg

2|  cvwbk~b¨ Ae¯’vq wbw®Œq _v‡K †KvbwU?

 K.  mvB‡UvcøvRg   L. wbDwK¬qvm M. †cÖv‡UvcøvRg  N. G‡ÛvcøvRwgK †iwUKzjvg 

3|  cÖvwY‡Kv‡l †Kvb A½vYyi cwigvY †ewk _v‡K?

 K.  ivB‡ev‡mvg  L. jvB‡mv‡mvg  M. gvB‡UvKwÛªqv N. MjwM e¯‘ 

4|   Dw™¢` I cÖvYx Dfq †Kv‡lB cvIqv hvqÑ

 i. wbDwK¬qvm I †KvlwSjøx 

 ii. gvB‡UvKwÛªqv I gvB‡KªvwfjvB

 iii. †KvlcÖvPxi I †KvlwSjøx

 Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK?

 K. i  L. i,  ii M. ii,  iii N. i, ii, iii
5| †R‡bwUK †KvW Kq ÿviK hy³?

 K.  1 L.  2 M.  3 N. 4

6|  †Kvb A½vYywU UªvÝ‡jkvb Gi mv‡_ m¤úK©hy³-

 K. †g‡mv‡mvg   L. jvB‡mv‡mvg  M. ivB‡ev‡mvg  N. †m‡›Uªv‡mvg 

7|  †cÖvK¨vwiIwUK ivB‡ev‡mvg †Kvb cÖK…wZi?

 K. 50 s  L. 70 s M. 80 s N. 100 s 
8|    †K¬v‡ivcøv‡÷ †h me eY©KwYKv _v‡K-

 K.  †K¬v‡ivwdj   L. R¨v‡š’vwdj M. K¨v‡ivwUb N. Dc‡ii me¸‡jv

1|  wdwbœ LvIqvi mgq iæ‡e‡ji wdwbœi evwU‡Z gv GKwU wgwó w`j| wdwbœi evwUi gvSLv‡b wdwbœ‡Z fvmgvb GB wgwó 

iæ‡e‡ji Kv‡Q Zvi cÖvwYweÁvb eB‡q cov GKwU †Kvlxq Dcv`v‡bi K_v g‡b Kwi‡q w`j| Zvi AviI g‡b nj GB 

Dcv`vbwU AvR‡Ki Rxe cÖvPyh©Zvi Rb¨ `vqx| 

 K. †Kvl Kx? 

 L. gvB‡UvKwÛqv‡K †Kv‡li kw³Ni ejv nq †Kb? 

 M. iæ‡e‡ji ch©‡eÿYK…Z †Kvlxq Dcv`vbwUi ivmvqwbK MVb eY©bv Ki| 

 N. iæ‡e‡ji †Kb g‡b nj DwjøwLZ Dcv`vbwU Rxe cÖvPzh©Zvi Rb¨ `vqx?- we‡kølY Ki| 

eûwbe©vPwb cÖkœ

m„Rbkxj cÖkœ

†Kvl I Gi MVb
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2|  mvwbi †PvL †Rvov AvU‡K Av‡Q ÔwW·Kfvwi evsjv P¨v‡b‡jÕ Pjgvb GKwU Abyôv‡b| †m †`Lj c¨vPuv‡bv wmwoi gZ 

GKwU e¯‘, hv GK m~ÎvKvi ev wØm~ÎKvi MVb wewkó¨ ˆewPÎ¨ hv Avgv‡`i RMr‡K K‡i‡Q ˆewPÎ¨gq| 

 K. wbDwK¬IUvBW Kx? 

 L. ivB‡ev‡mvg‡K †cÖvwU‡bi d¨v±wi ejv nq †Kb? 

 M. mvwbi †`Lv Dcv`vb `ywUi g‡a¨ MVbMZ I Kvh©MZ cv_©K¨ wbY©q Ki| 

 N. DÏxc‡K DwjøwLZ e¯‘ 2wUi mv‡_ ˆewPÎ¨gq RxeRM‡Zi m¤úK© we‡kølY Ki| 

3| wPÎwU ch©‡eÿY Ki Ges cÖkœ¸‡jvi DËi `vI: 

 K. †Kvlxq A½vYy Kx? 

 L. e¨vK‡Uwiqv‡K Avw` †Kvl ejv nq †Kb? 

 M. wPÎ A Gi cÖwµqvwU eY©bv Ki|  

 N. DÏxc‡Ki cÖwµqvwU bv NU‡j RxeRM‡Zi Kxiƒc Ae¯’v n‡e e‡j Zzwg g‡b Ki|- we‡kølY Ki|

4| wPÎwU ch©‡eÿY Ki Ges cÖkœ¸‡jvi DËi `vI:

 K.  ivB‡ev‡Rvg †K Avwe¯‹vi K‡ib? 

 L.  jvB‡mvRg‡K AvZ¥NvZx _wjKv ejv nq †Kb? 

 M.  wPÎ A I B Gi g‡a¨ Kvh©MZ m¤ú‡K©i wbf©ikxjZv D‡jøL Ki| 

 N.  A Gi Kvh©Kjvc e¨vwZ‡i‡K Pjgvb Rxe RMr Kíbvnxb - g~j¨vqb Ki| 

TA

TA

TA

TA

TA
TATA

TA

T
T
A

A

A
C

C

C
G GG

GC

TA
AT

AT

AT

TA
CC

CC

CC

CC

CC
CC

wPÎ- A

A

B

RxeweÁvb : cÖ_g cÎ


	Chapter One.pdf
	Chapter One_Page 1 - 8
	Chapter One_Page 9 - 16
	Chapter One_Page 17 - 24
	Chapter One_Page 25 -32
	Chapter One_Page 33 - 40
	Chapter One_Page 41 - 48
	Chapter One_Page 49 - 52




