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                           bdkbZ 11  

gkeksZu e/;LFk ladsrugkeksZu e/;LFk ladsrugkeksZu e/;LFk ladsrugkeksZu e/;LFk ladsru    II    

bdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kk    

11-1 izLrkouk 

 visf{kr v/;;u ifj.kke 

11-2 çksVhu dkbZuslsl 

 çksVhu dkbust , ¼PKA, ihds,½ 

 çksVhu dkbust ch ¼PKB, 
ihdsch½ 

 çksVhu dkbust lh ¼PKC, 
ihdslh½ 

 çksVhu dkbust th ¼PKG, 
ihdsth½ 

11-3 xzkgh VkbjkssfludkbZusl  

 ,fiMeZy of̀) dkjd ¼EGF½  

 balqfyu xzkgh 

,fjFkzksiksbfVu xzkgh (EpoR) 

 Ras-MAP dkbZusl lksikuh 

 JAK-STAT ekxZ 

11-4 LVsjkW;M gkeksZu xzkgh&e/;LFk 
thu fofu;eu 

11-5 xzkgh fofu;eu vkSj ØkWl&LVkWd 

11-6 lkjka”k 

11-7 ikBkar iz'u 

11-8 mÙkj 

 

    

11111111----1111            ççççLrkouk Lrkouk Lrkouk Lrkouk     

vki igys ls gh tkurs gSa fd dksf”kdkvksa esa xzkgh uked çksVhu gksrs gSa tks ladsrd 

¼flxzfyax½ v.kqvksa ls tqM+rs gSa vkSj ,d tSfod çfrfØ;k dh ubZ “kq:okr djrs gSaA 

dksf”kdkvksa esa dbZ xzkgh çdkj ik, tkrs gSa] vkSj vyx&dksf”kdk çdkjksa esa 

vyx&vyx v.kqvksa ds fy, fo”k’V xzkfg;ksa dh vyx&vyx vkcknh gksrh gSA 

lkekU; rkSj ij] xzkgh ikj f>Yyh çksVhu gksrs gSa] tks ladsru v.kqvksa ls c) gksrs gSa 

vkSj rRi”pkr~ fofHkUu ladsru ekxksZa ds lksiku ds ek/;e ls flxzy dks çlkfjr djrs 

gSaA 

fiNyh bdkbZ esa vkius gkeksZu xzkgh] gkeksZu&xzkgh ca/ku vkSj f}rh; lUns”kokgd 

¼lsdsaM eSlsatj½ vkSj çHkkoh ¼bQsDVj½ çksVhu ds ek/;e ls gkeksZu ladsru ds ckjs esa 
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lh[kkA bl bdkbZ esa vki çksVhu dkbuslsl ¼kinases½ ds ckjs esa tkusaxs tks fof”k’V 

vehuks vEyksa ds QkLQksfjyhdj.k }kjk çksVhu dh tSfod xfrfof/k dks fu;af=r djrs 

gSaA vki vusd ikWyhisIVkbM of̀) dkjdksa] lkbVksdkbu vkSj gkeksZu ds fy, vU; 

mPp&ca/kqrk dksf”kdk lrg xzkfg;ksa ds ckjs esa Hkh tkusaxsA blds vykok] vki xzkgh 

fofu;eu ds ra= vkSj ,d flxzy ikjØe.k ¼VªkalMD”ku½ iFk ds ,d ;k vf/kd 

?kVdksa ds chp fefJr okrkZ ¼ØkWlLVkWd( crosstalk½ ds ckjs esa Hkh tku ik,axsA 

visf{kr v/;;u ifj.kkevisf{kr v/;;u ifj.kkevisf{kr v/;;u ifj.kkevisf{kr v/;;u ifj.kke        

bl bdkbZ dks v/;;u djus ds ckn] vki ;ksX; gks tk,axs fd % 

� çksVhu dkbuslsl dks ifjHkkf’kr djsa( 

� ckádksf”kdh; vkSj var%dksf”kdh; gkeksZu xzkfg;ksa ds chp varj Li’V djsa( 

� gkeksZu&xzkgh ca/ku dks ifjHkkf’kr djsa( 

� dksf”kdk lrg xzkfg;ksa ds fy, gkeksZu ca/ku dh O;k[;k djsa(  

� gkeksZu ladsru dks ifjHkkf’kr djsa( 

� gkeksZu ladsru iFkksa dh O;k[;k djs( vkSj 

� fofHkUu çdkj ds gkeksZu&fofu;fer “kkjhfjd çfØ;kvksa esa mÙkstuk] gkeksZu 

ekspu] ladsr mRifÙk vkSj çHkkodkjh çfrfØ;k dh Hkwfedk dh O;k[;k djsaA 

11111111----2222        çksVhu dkbuslslçksVhu dkbuslslçksVhu dkbuslslçksVhu dkbuslsl    

fiNyh bdkbZ esa vkius i<+k fd ,d ckj xzkgh çksVhu dks ,d ladsr çkIr gks tkrk 

gS] rks ;g ,d xBukRed ¼la:ih;½ ifjorZu ls xqtjrk gS vkSj lfØ; xzkgh NksVs 

v.kqvksa ds la”ys’k.k dks fVªxj djrk gS ftUgsa f}rh; lans”kokgd ¼lsdsaM eSlsatj] 

second massenger½ dgk tkrk gS] tks var%dksf”kdh ¼ intarcellular signalling; 

baVªklsY;qyj flxzfyax½ ekxZ dks fu;qDr vkSj leØfed ¼ synchronize; flaØukbt+½ 

djrs gSaA  

mnkgj.k ds fy, pØh; AMP ¼cAMP½] ladsr ikjØe.k lksiku esa “kkfey ,d 

fof”k’V nwljk lans”kokgd] ,atkbe ,Msfuy lkbDyst ds çHkko esa ,Vhih ls la”ysf’kr 

gksrk gSA blds vykok] çkjafHkd ladsr dks c<+kus ds fy,] ;s cAMP v.kq ,atkbe 

çksVhu dkbusl dks lfØ; djrs gSaA tks dksf”kdkvksa esa dbZ fofo/k Hkwfedkvksa ds lkFk 

ladsru çksVhu ds ,d vU; oxZ dk çfrfuf/kRo djrk gS vkSj ladsr ikjØe.k iFkksa ds 

lkeatL; ds fy, fofHkUu rjhdksa ls fofu;fer fd;k tk ldrk gSA 
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fp= fp= fp= fp= 11111111----1111    % % % % ,d f>,d f>,d f>,d f>YyhYyhYyhYyh    esa foLrkfjr esa foLrkfjr esa foLrkfjr esa foLrkfjr dksf”kdk dksf”kdk dksf”kdk dksf”kdk lrg lrg lrg lrg xzkghxzkghxzkghxzkgh    dk ;kstukc) dk ;kstukc) dk ;kstukc) dk ;kstukc) fu:i.kAfu:i.kAfu:i.kAfu:i.kA    

bu xzkfg;ksa esa rhu igpku ;ksX; Mksesu gksrs gSa % ,DVksMkseSu] tks ,d f>Yyh esa 

foLrkfjr gq, ?kVd }kjk var%dksf”kdh dksf”kdknzO;h ¼ cytoplasmic; lkbVksIykfTed½ 

Mksesu ls tqM+k gksrk gS ¼fp= 11-1½A çR;sd Mksesu dh viuh fof”k’V lajpukRed 

fo”ks’krk,a gksrh gSa] tks blds LFkku vkSj dk;Z dks n”kkZrh gSaA gkeksZu ,DVksMksesu ds 

fyxSaM&ca/ku {ks= ¼ligand binding pocket½ esa mPp Lrj dh fof”k’Vrk ds lkFk ca/krk 
gSA N&fljk ,DVksMkseSu Xykbdksflyhdj.k LFkyksa )c(− esa lè) gksrs gSA gkyk¡fd] 

VªkalesEczsu Mksesu fp= 11-1 esa fn[kk, x, dh rqyuk esa cgqr vf/kd tfVy gks ldrk 

gSA C&fljs ij dksf”kdknzO;h Mksesu ;k rks viuh lapuk ds Hkhrj ;k xzkgh mi[kaMksa esa 

ls ,d ds Hkhrj vyx&vyx xzkfg;ksa ds vyx&vyx mRçsjd ra= ds lkFk tqM+k 

gksrk gS] tSlk fd bdkbZ 10 ds fp= 10.2 esa fn[kk;k x;k gSA  

çksVhu dkbusfll dksf”kdk nzO;h ,atkbe gksrs gSa] rks fofHkUu çdkj dh dksf”kdkvksa esa 

çk;% ckgjh ladrksa esa tokc esa çksVhu QkWLQksfjyhdj.k }kjk y{; dksf”kdkvksa ds 

çksVhu dh tSfod xfrfof/k dks fu;af=r djrs gSaA lClVªsV çksVhu ds vk/kkj ij 

QkWLQksfjyhdj.k çksVhu dkbusfll ds mRçjsd xq.kksa dks cny ldrk gS vkSj dksf”kdh 

dk;ksZa ij ladsru ekxksZa ds çHkkoksa dks c<+k ;k lanfer dj ldrk gSA dbZ çksVhu 

gkeksZu xzkgh Lo;a çksVhu dkbusfll gksrs gSa tks gkeksZu ds ca/ku ls lfØ; gks tkrs gSaA 

balqfyu xzkgh ds :i esa dkbusl okys gkeksZu dk ,d mRÑ’V mnkgj.k gSA 

çksVhu dkbuslsl çksVhu dks ,Vhih ds fljs ds ,d QkWLQksfjy lewg dks ,d 

gkbMªkWfDly lewg okys vehuksa vEy vo”ks’kksa lsjhu] Fkzsvksuhu] ;k Vkbjksflu vo”ks’k 

dh ik”oZ J̀a[kyk esa LFkkukarfjr djds çksVhu dks QkWLQksfjyhÑr ¼,d QkWLQsV lewg 

dks tksM+uk½ djrs gSA ftlls ,d fuf’Ø; ls lfØ; çksVhu :i esa ,d xBukRed 

ifjorZu gksrk gSA çksVhu dkbuslsl fodkl] foHksnu vkSj dksf”kdk foHkktu lfgr 

vusd ladsr ikjxeu iFkksa esa Hkkx ysrs gSaA 

çksVhu dkbuslsl ladsru çksVhu dk ,d cM+k ifjokj cukrs gSaA ekuo thukse esa 500 

ls vf/kd izksVhu dksfMr fd, tkrs gSa] ftls rhu çeq[k lewgksa esa foHkkftr fd;k tk 

ldrk gS % 

ekuo dhukse % ekuo 
dhukse] ekuo thukse ds 
Hkhrj çksVhu dkbuslsl 
dh dqy bdkbZ ds fy, 
bLrseky fd;k tkus okyk 
“kCn gSA ;g 518 çksVhu 
dkbust thu ls cuk gS 
vkSj lHkh ekuo thuksa dk 
yxHkx 2% gSA ekuo 
dhukse esa 428 çksVhu 
lhjhu@fFkz;ksuhu 
dkbuslsl vkSj 90 çksVhu 
Vkbjkslhu dkbuslsl 
“kkfey gSaA 
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• ,atkbe tks çksVhu&lsjhu@Fkzsvksuhu ds QkWLQksfjyhdj.k dks mRçsfjr djrs gSa] 

• ,atkbe tks çksVhu&Vk;jksflu ds QkWLQksfjyhdj.k dks mRçsfjr djrs gSa] vkSj 

• ,atkbe tks çksVhu&Vk;jksflu vkSj çksVhu&Fkzsvksukbu nksuksa ds QkWLQksfjyhdj.k 

dks mRçsfjr djrs gSa] vFkkZr] nksgjs fof”k’Vrk okys çksVhu dkbuslslA 

çksVhu QkçksVhu QkçksVhu QkçksVhu QkWWWWLQkLQkLQkLQkss ssfjyhdj.k % fjyhdj.k % fjyhdj.k % fjyhdj.k % çksVhu QkWLQksfjyhdj.k eq[; :i esa lHkh tSfod dk;ksZa dks 

vkdkj nsus ds dksf”kdh fofu;eu dk vR;ar çpqj :i gSA çksVhu QkWLQksfjyhdj.k] 

lkekU; :i ls] xBukRed ifjorZuksa dks izsfjr djrk gS] ftlls çksVhu dk;Z çHkkfor 

gksrk gSA dksf”kdh ladsru vke rkSj ij çksVhu QkWLQksfjyhdj.k ds tfVy iSVuZ dks 

muds dk;kZRed çHkko mRiUu djus ds fy, çsfjr djrk gSA 85% ls vf/kd çksVhu 

QkWLQksfjyhdj.k lsjhu vo”ks’kksa ij] yxHkx 12% Fkzsvksuhu vo”ks’kksa ij vkSj 2% ls 

de Vk;jksflu vo”ks’kksa ij gksrk gSA lsjhu] Fkzsvksuhu vkSj Vk;jksflu çR;sd vehuks 

vEy esa ,d /kzqoh; gkbMªkWfDly lewg gksrk gS ¼fp= 11-2½A 

H
2
N C CO

2
H

CH
2

OH

H

Serine

H
2
N C CO

2
H

CH

OH

CH
3

H

Threonine

H
2
N C CO

2
H

CH
2

OH

H

Tyrosine

 

fp= 11fp= 11fp= 11fp= 11----2 % lsjhu] F2 % lsjhu] F2 % lsjhu] F2 % lsjhu] Fkzsvksuhu vkSj Vk;jksflu kzsvksuhu vkSj Vk;jksflu kzsvksuhu vkSj Vk;jksflu kzsvksuhu vkSj Vk;jksflu vehuksa vEyksa vehuksa vEyksa vehuksa vEyksa vehuksa vEyksa dh lajpukAdh lajpukAdh lajpukAdh lajpukA    

;s vehuks vEy esa /kzqoh; gkbMªkWfDly lewg mifLFkfr gksrs gSa] ftUgsa QkWLQksfjyhÑr 

fd;k tk ldrk gSA Vk;jksflu nwljksa ls vyx gS D;ksafd ;g Qsuksfyd lewg okyk 

,dek= ,feuks vEy gSA bldk QkWLQksfjyhdj.k vr%dksf”kdh ladsru ekxZ esa fo”ks’k 

:i ls fof”k’V vk.kfod fLop ¼molecular switch½ çnku djrk gSA tSls fd igys 

crk;k x;k gS fd bu vehuksa dks QkWLQksfjyhÑr fd;k tk ldrk gS] tc ATP ds 

vafre QkWLQksfjy lewg dks vehuks vEy ds /kzoh; gkbMªkWfDly lewg ds fy, 

LFkukarfjr fd;k tkrk gSA ;g lagla;ksth :i ls ck/; QkWLQsV mRiUu djrk gSA 

bl vfHkfØ;k ds nkSjku gksus okyk ÅtkZ LFkkukarj.k QkWLQksfjyhÑr çksVhu dks ,d 

lfØ; xBukRed ifjorZu dh vksj ys tkrk gS ¼fp= 11-3½A  
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Protein COOHH2N Phosphoprotein

P

COOHH2N

P

P

ATP ADP

 
fp= fp= fp= fp= 11111111----3 % çksVhu QkLQkfjyhdj.k dk fu;ked ra=A3 % çksVhu QkLQkfjyhdj.k dk fu;ked ra=A3 % çksVhu QkLQkfjyhdj.k dk fu;ked ra=A3 % çksVhu QkLQkfjyhdj.k dk fu;ked ra=A    

çksVhu dkbuslsl dh fojks/kh fØ;k,a çksVhu QkLQkfjyhdj.k dks fu;af=r djrh gSa 
vkSj ,Vhih ds  γ&QkWLQsV lewg dks lacaf/kr vehuks vEy vo”ks’k dh ik”oZ J̀a[kyk esa 
gkbMªkWfDly lewg esa LFkkukarfjr djus ds fy, mRçsfjr djrh gSaA çksVhu QkWLQsVsl 
QkWLQksçksVhu dks okil ,d foQkWLQksfjyhÑr çksVhu esa cny nsrh gSaA çksVhu dkbust 
}kjk lClVªsV dk QkWLQksfjyhdj.k ,d ÅtkZ dh [kir djus okyk pj.k gS tks ATP 

dks ADP dks esa ifjofrZr djrk gSA ,d çksVhu QkWLQsVst }kjk ,d QkWLQksçksVhu ds 
foQkWLQksfjyhdj.k esa QkWLQks,LVj ca/ku dk ty vi?kVu “kkfey gksrk gS] ftlls 
,d PO4

3 -  lewg eqDr gksrh gSA 

dbZ ladsru iFkksa esa] QkWLQksfjyhÑr çksVhu] çksVhu dkbZusl ds :i esa dk;Z dj 
ldrk gS vkSj vuqØe esa vxys çksVhu dks QkWLQksfjyhÑr dj ldrk gSA bl rjg] 
,d QkWLQksfjyhdj.k lkskiu gksrk gS] tks ,d ekxZ ds lkFk var%dksf”kdh ladsr dks 
fjys djrk gS ¼fp= 11-4½A 

ATP ADP*

*
Pi

Protein Phosphatase

P

P

OH

Activated 
Protein 1

Activated 
Protein 2

Inactive signaling
Protein 2

 

fp= 11fp= 11fp= 11fp= 11----4444    % çksVhu QkWLQks% çksVhu QkWLQks% çksVhu QkWLQks% çksVhu QkWLQksffffjjjjyhdj.kyhdj.kyhdj.kyhdj.k-fofofofoQkWLQksfjyhdj.k QkWLQksfjyhdj.k QkWLQksfjyhdj.k QkWLQksfjyhdj.k vkSj vkSj vkSj vkSj ladsru ladsru ladsru ladsru lksiku dh mRifÙklksiku dh mRifÙklksiku dh mRifÙklksiku dh mRifÙkAAAA    

lfØ; LFky % lfØ; LFky % lfØ; LFky % lfØ; LFky % ,Utkbe ds 
lfØ; LFky ds dk;Zdkjh 
:i ls vko”;d nks {ks= gksrs 
gSa % ,d tks lcLVªsV dks 
igpkurk vkSj muls c) 
gksrk gS vkSj nwljh tks 
lcLVªsV ds ck/; gksus ds ckn 
vfHkfØ;k dk mRçsj.k djrk 
gSA dqN ,Utkbe esa lfØ; 
{ks= lcLVªsV ca/ku {ks= dk 
fgLlk gksrk gS( vU; esa nksuksa 
Hkkx ljapukRed vkSj 
fØ;kRed :i ls fHkUu gksrs 
gSaA  
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QkWLQksfjyhÑr çksVhu 1 dkbust ds :i esa dk;Z djrk gS vkSj çksVhu 2 dks 
QkWLQksfjyhÑr djrk gSA vkxs vkSj ihNs dh vfHkfØ;k,a Øe”k% çksVhu dkbZuslsl vkSj 
QkWLQsVsl }kjk mRçsfjr gksrh gSaA buesa ,d mPp fMxzh vehuks vEy fof”k’Vrk gksrh 
gS] ftlls fd lsjhu@Fkzsvksuhu dkuslsl vkerkSj ij Vkbjksflu vo”ks’kksa ds lkFk 
vfuok;Z :i ls dksbZ ØkWl&fj,fDVfoVh ugha fn[kkrs gSaA blds foijhr] Vkbjksflu 
vo”ks’kksa ij çfrfØ;k djus okys dkbuslsl vkSj QkWLQsVslsl vkerkSj ij lsjhu vkSj 
Fkzsvksuhu vo”ks’kksa ds lkFk çfrfØ;k ugha djrs gSaA 

11111111.2222.1 çksVhu dkbZust , ¼1 çksVhu dkbZust , ¼1 çksVhu dkbZust , ¼1 çksVhu dkbZust , ¼ PKA½ ½ ½ ½     

çksVhu dkbZust , ¼ PKA ½ çksVhu dkbZust] ftls pØh; ,,eih&fuHkZj çksVhu 
dkbZust ds :i esa Hkh tkuk tkrk gS] lcls vPNk vfHkyf{kr çksVhu dkbZust gS tks 
fofHkUu tSfod çfØ;kvksa esa ekSfyd Hkwfedk fuHkkrk gSA ihds, dh xfrfof/k dksf”kdkvksa 
ds Hkhrj lh,eih ds ifjorZu”khy Lrjksa ij fuHkZj gS( blfy, bldk uke ,d cAMP 
&fuHkZj çksVhu dkbZust gSA  

pwafd llhedsUnzdksa çksVhu dkbZuslsl ,d lkekU; lqijQSfeyh esa fQV gkrs gSa] 

QkWLQksfjyhdj.k dk ra= vkSj muds lfØ; LFkyksa dh lajpuk mu lHkh esa cgqr 

leku gksrh gSA blfy,] çksVhu dkbZust , ds mRçsjd mibdkbZ dk fooj.k orZeku esa 

Kkr lHkh çksVhu dkbZuslsl ds fy, ,d lkekU; ekWMy ds :i esa dk;Z djrk gSA 

PKA    dh lajpuk % dh lajpuk % dh lajpuk % dh lajpuk % PKA    gksyks,utkbe ,d fo’keprqrZ;h ¼heterotetramer; 

gsVjksVsVªkej½ gS ftlesa ,d fu;ked mibdkbZ f}yd vkSj nks mRçsjd mibdkbZ;ka 

“kkfey gSa ¼fp= 11-5½A 

• mRçsjd mRçsjd mRçsjd mRçsjd mibdkbZ mibdkbZ mibdkbZ mibdkbZ % % % % bl mibdkbZ esa ,atkbe dh lfØ; LFky ¼active site½ 

gksrh gS] tks 240&vo”ks’kh ÞdkbZust dksjß gksrh gSA dkbust dksj ,Vhih 

¼QkWLQsV dk L=ksr½ vkSj y{; isIVkbM vuqØe ds ca/ku ds fy, tokcnsg gSA 

blesa ,d Mksesu Hkh “kkfey gS tks fu;ked lc;wfuV ls c) gksrk gS blfy, 

,Vhih ls QkWLQsV lewg ds y{; vuqØe esa Fkzsvksuhu] Vk;jksflu ;k lsjhu 

vo”ks’kksa ds ifj.kkeh gLrkarj.k ds fy, ftEesnkj gSA mRçsjd lc;wfuV ds fy, 

rhu vkblksVkbi ¼vYQk] chVk vkSj xkek½ dh igpku dh xbZ gSA 

• fu;ked lc;wfuV % fu;ked lc;wfuV % fu;ked lc;wfuV % fu;ked lc;wfuV % ihds, dh fof”k’V fu;ked bdkbZ esa ,d lajf{kr lajpuk 

gksrh gS vkSj blesa ,d ,u fljs ij f}ydhdj.k {ks= ¼ N- terminal 

dimerization domain ;N&VfeZuy fMejkbts”ku Mksesu½] LolaneukRed {ks= ¼ 

autoinhibitory domain; vkWVks&bufgfcVjh Mksesu½] nks cAMP&ca/ku {ks= , 

vkSj ch ¼ cAMP binding domains A and B) (nksuksa O;kid vuqØe lekurk 

fn[kkrs gSa½ “kkfey gSaA vkWVks&bufgfcVjh Mksesu mRçsjd lc;wfuV ds lkFk 

ijLij fØ;k djus ds fy, Nö lClVªsV ds :i esa dk;Z djrk gSA fu;ked 

lc;wfuV nks çeq[k :iksa esa ekStwn gSa & RI vkSj RII] çR;sd :i esa nks miçdkj 

vYQk vkSj chVk gksrs gSa] gkykafd çR;sd vkblksVkbi dks vyx&vyx thu 

dksfMr djrs gSa (fp= 11-5)A    

fo’keprqrZ;h % fo’keprqrZ;h % fo’keprqrZ;h % fo’keprqrZ;h % ,d 
fo’keprqrZ;h og çksVhu 
gs] ftlesa pkj 
mibdkbZ;ka xSj&lg 
la;ksth :i ls c) gksrh 
gSa vkSj buesa lHkh 
mibdkb;ka leku ugha 
gksrhA 
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Regulatory Subunit

Catalytic Subunit

Dimerization Auto inhibitory cAMP binding

COOH

ATP

binding

Substrate

binding

Regulatory

subunit

binding

COOH

fp= fp= fp= fp= 11111111----5555    % çksVhu dhust , dh fof”k’V lajpuk dk ;kstukc) fu:i.kA% çksVhu dhust , dh fof”k’V lajpuk dk ;kstukc) fu:i.kA% çksVhu dhust , dh fof”k’V lajpuk dk ;kstukc) fu:i.kA% çksVhu dhust , dh fof”k’V lajpuk dk ;kstukc) fu:i.kA    

xfrfof/k dk fofu;eu % xfrfof/k dk fofu;eu % xfrfof/k dk fofu;eu % xfrfof/k dk fofu;eu % PKA dh xfrfof/k dks cAMP dh var%dksf”kdh lkanzrk dks 

ifjorZu djds fu;af=r fd;k tkrk gSA cAMP ds fuEu Lrjksa ij] PKA ds mRçsjd 

lc;wfuV fu;ked lc;wfuV f}yd ls ca/ks gksrs gSa vkSj fuf’Ø; gksrs gSaA 

cAMP dh lkanzrk c<+kus ls PKA lfØ; gks tkrk gS] çR;sd fu;ked bdkbZ ds nks 

cAMP v.kqvksa ls c) gksdj] fuf’Ø; mRçsjd mibdkbZ;ksa dks eqDr djus ds fy, ,d 

xBukRed ifjorZu dh vksj tkrk gSA ;s eqDr mRçsjd mibdkbZ;ka vc vius y{;ksa 

dks QkWLQkfjyhÑr djus ds fy, ,d dk;kZRed fLFkfr esa gSa (fp= 11-6)A  

 

fp= 11fp= 11fp= 11fp= 11----6666    % çksVhu dkbZust , % çksVhu dkbZust , % çksVhu dkbZust , % çksVhu dkbZust , dh fØ;k dk fofu;eudh fØ;k dk fofu;eudh fØ;k dk fofu;eudh fØ;k dk fofu;euA A A A     

cAMP dh deh esa] fu;ked mibdkb;ksa dkbusl xfrfof/k dks jksdus ds fy, mRçsjd 
Mksesu dks <d ysrs gSaA cAMP fu;ked mibdkb;ksa ls c) gksrk gS vkSj ladqy dks 
fo?kfVr djus dk dkj.k curk gS] QyLo:i mRçsjd mibdkb;ksa dks vukofjr dj 
nsrk gS] ftlls os lfØ; gksrs gSaA çksVhu dkbZust , dh xfrfo/kh dks çksVhu dkbZust 
lanedksa }kjk Hkh fu;af=r fd;k tkrk gS] tks vDlj mRçsjd mibdkbZ ds fy, 
N˜&lClVªsV ds :i esa dk;Z djrk gS] bls çkekf.kd QkWLQksfjyhdj.k y{;ksa ls 
Þckf/krß djrk gSA  
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11111111.2222.2 çksVhu dkbZust ch ¼ihdsch½ 2 çksVhu dkbZust ch ¼ihdsch½ 2 çksVhu dkbZust ch ¼ihdsch½ 2 çksVhu dkbZust ch ¼ihdsch½     

çksVhu dkbZust ch ¼ihdsch½    çksVhu dkbZust ch ¼ftls Akt Hkh dgk tkrk gS½ ,d 
lsjhu@Fkzsvksuhu&fof”k’V çksVhu dkbZust gS tks dksf”kdh vfLrRo] fodkl] çlkj] 
,aft;kstsusfll] ekbxzs”ku] ,iksIVksfll] vkWVksQSxh vkSj fyfiM vkSj Xykbdkstu 
p;kip; ds fy, egÙoiw.kZ dbZ dksf”kdh çfØ;kvksa esa “kkfey gSA PKB miifjokj esa 
rhu Lru/kkjh le:i ¼isoforms½] PKB α, PKBβ, vkSj PKBγ ¼Akt1, Akt2 vkSj Akt3 
Øe”k%½ “kkfey gSa ¼fp= 11-7½A ;s le:i vyx&vyx thu ds mRikn gSa vkSj ,d 
lajf{kr lajpuk lk>k djrs gSa ftlesa rhu dk;kZRed Mksesu “kkfey gSa % ,d ,u&fljs 
ij IysdfLVªu gkseksykWth Mksesu] ,d dsanzh; dkbZust Mksesu] vkSj ,d lh&fljs ij 
fu;ked Mksesu ftlesa tyfojkxh eksfVQ QkWLQksfjyhdj.k LFky gksrk gSA ihdsch dk 
dsanzh; dkbust Mksesu çksVhu dkbZust , ¼ihds,½ vkSj çksVhu dkbZust lh ¼ihdslh½ ds 
tSlk gksrk gS( blfy, bls igys , vkSj lh&çksVhu dkbZust ¼RAC& PK½ dgk tkrk 
Fkk] ysfdu ckn esa bls iqu% PKB dk uke fn;kA  

PKB dk fu;eu ,d cgqpj.kh çfØ;k gS vkSj vusd míhid fjlsIVj Vkbjksflu 
dkbZuslsl tSls IysVysV&O;qRiUu of̀) dkjd xzkgh ¼ihMhth,Q&vkj½] balqfyu] 
,fiMeZy xzksFk QSDVj ¼bZth,Q½] csfld QkbczksCykLV of̀) dkjd ¼bFGF½ vkSj 
balqfyu tSls of̀) dkjd I ¼IFG-I½ ds lfØ;.k ds ek/;e ls ihds ch dks fVªxj dj 
ldrs gSaA bu fyxsaM }kjk ihdsch ds lfØ;.k dks ihvkbZ 3&dkbZust lanedksa }kjk 
vo:) fd;k tkrk gS] tks ,d mRçsjd mibdkbZ vkSj ,d fu;ked mibdkbZ okys 
fo’kef}r;h ,atkbe gksrs gSa (fp= 11-7)A  

Lru/kkjh Årdksa esa] PKBα vkSj PKBβ nksuksa dks lkoZHkkSfed :i ls O;Dr fd;k 
tkrk gS] ijUrq] PKBγ vkerkSj ij mu Årdksa esa ugha ns[kk tkrk gS tgka α vkSj β 
le:i vR;f/kd O;Dr fd, tkrs gSa] ysfdu rqyukRed :i ls efLr’d vkSj o’̀k.k esa 
mPp vfHkO;fDr fn[kkrs gSaA PKBβ eq[; :i ls balqfyu y{; Årdksa] tSls olk 
dksf”kdkvksa] ;Ñr vkSj dadky dh ekalis”kh esa vfHkO;Dr fd;k tkrk gSA  

kinasePH HM

P P

PBMαααα/Akt1

Thr-308 Ser-473

kinasePH HM

P P

PBMββββ/Akt1

Thr-309 Ser-474

kinasePH HM

P P

PBMγγγγ/Akt1

Thr-305 Ser-472

fp= 11fp= 11fp= 11fp= 11----7777    % ihdsch % ihdsch % ihdsch % ihdsch le:iksa le:iksa le:iksa le:iksa dh Mksesu lajpuk dh Mksesu lajpuk dh Mksesu lajpuk dh Mksesu lajpuk dh dh dh dh ;kstukc) ;kstukc) ;kstukc) ;kstukc) çLrqfrçLrqfrçLrqfrçLrqfrAAAA    

IysdfLVªu % ;g IysVysV 
esa çksVhu dkbZust lh dk 
çeq[k lClVsªV gS] gkykafd 
bldk lVhd dk;Z Kkr 
ugha gSA bl çksVhu esa nks 
IysfDLVªu gkseksykWth 
¼ih,p½ Mksesu gksrs gSa( tks 
yxHkx 120 ,feuks ,flM 
ds NksVs ekWM;wy gksrs gSaA 
tks dksf”kdk ladsru vkSj 
vU; f>Yyh ls tqM+h 
çfØ;kvksa esa “kkfey dbZ 
çksVhu esa ik, tkrs gSaA 
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lHkh PKB le:iksa esa v.kq ds e/; {ks= esa dkbZust Mksesu gksrk gS] vkSj ;g vU; 

AGC dkbZuslsl tSls PKA vkSj PKC lss ,d mPp lekurk lk>k djrk gSA PH 

¼IysfDLVªu gkseksykWth½ Mksesu Q+kWLQ+ksbukslkbVkbM&ckabfMax ekWM;wy ds :i esa dk;Z 

djrk gSA gkbMªksQksfcd eksfVQ ¼HM½ dkbust Mksesu ls lVs dkcksZfDly&fljs ij 

fLFkr gksrk gSA lHkh rhu PKB le:iksa esa yxHkx 40 vehuks vEyksa dk dkcksZfDly& 

fljs ij foLrkj gksrk gSA bl {ks= esa dkbZust Mksesu ds lfØ;.k ywi esa 

QkWLQksfjyhdj.k LFkyksa ds fy, fof”k’V F-X-X-F/Y-S/T-Y/F,Q gkbMªksQksfcd eksfVQ 

gksrk gS ¼tgka X dksbZ Hkh vehuks vEy gks ldrk gS½ A  

11111111.2222.3 çksVhu dkbZust lh ¼3 çksVhu dkbZust lh ¼3 çksVhu dkbZust lh ¼3 çksVhu dkbZust lh ¼ PKC½ ½ ½ ½     

çksVhu dkbZust lh ¼ihdslh½ vf/kdka”k dksf”kdk çdkjksa esa ik, tkus okys 

lsjhu&Fkzsvksuhu dkbZuuslsl dk ,d ifjokj gS] ftldh xfrfof/k dk thu vfHkO;fDr] 

çksVhu L=ko] dksf”kdk çlkj vkSj “kksFk çfrfØ;k lfgr fofo/k dksf”kdh ladsrksa ij 

,d xgjk çHkko iM+rk gSA blds vykok] PKC dbZ Ca2+ fuHkZj çfØ;kvksa esa ,d 

fjys flLVe ds :i esa ,d egÙoiw.kZ Hkwfedk fuHkkrk gS vkSj fyfiM ty vi?kVu ds 

çorZd ds :i esa lgk;rk djrk gSA  

ihdslh ,atkbeksa ds cM+s ifjokj esa 10 vyx&vyx le:i vkSj 100 ls vf/kd 

fof”k’V lcLVªsV dh igpku dh xbZ gSA ;|fi lHkh PKC le:i viuh lajpuk] 

lgla;kstd vko”;drk vkSj lClsVªsV fof”k’Vrk esa fHkUu gksrs gSa] os NH2&fljs ij 

fu;ked Mksesu vkSj COOH& fljs ij mRçsjd Mksesu ls feydj cuss gksrs gSaA pkj 

lajf{kr ¼C1-C4½ vkSj ikap pj ¼V1-V5½ {ks= gSaA C1 vkSj C2 {ks= fu;ked Mksesu esa 

fLFkr gSa( C3 vkSj C4 {ks= mRçsjd Mksesu ds Hkhrj lekfgr gSaA muds ikl çk;% 

Nö&lClVªsV LFky ¼pseudo-substrate site; PS½ Hkh gksrk gS] tks dkbusl dks 

vo:) djus vkSj çksVhu dks vius fuf’Ø; :i esa j[kus esa “kkfey gskrk gSA Nö 

lClsVªV LFky vkSj C4 {ks= ds chp laca/k ,d fuf’Ø; PKC jpuk dh vksj gks tkrk 

gSA C1 {ks= esa ,d ;k nks flLVhu&lè) Mksesu gSa] tks ftad fQaxj lajpuk cukrs 

gSaA ;s lajpuk,a lfØ; ;kSfxdksa dks cka/krh gSa] tSls fyfiM Mh,th 

¼Mk;lkbyfXyljkWy½ vkSj QkscksZy ,LVj ih,e,A C2 {ks= Ca2+ ds ca/ku esa “kkfey 

gksrk gS vkSj blesa ,d rFkkdfFkr ^Nö&,adfjax lkbV^ “kkfey gS] tks lfØ; C-

kinase ds fy, xzkfg;ksa (RACKs; receptors for activated protein kinases C) ds 

fy, PKC ca/ku ds fu;eu esa “kkfey gSA PKC ds C3 vkSj C4 {ks= esa 12 lajf{kr 

dkbust mi Mksesu gksrs gSa % C3 {ks= esa ATP ca/ku LFky gksrh gS] tcfd C4 {ks= 

lClVªsV ca/ku ds fy, ftEesnkj gksrk gSA  

urhtru] ihdslh ifjokj ds 10 lnL;ksa dks rhu çeq[k legksa esa foHkkftr fd;k x;k 

gS % Dykfld PKCs (cPKCs), ftlesa α] βI] βII vkSj γ le:i “kkfey gSa( 

xSj&Dykfldy ;k ukosy PKCs (nPKCs), ftlesa θ] η] ε] δ le:i “kkfey gSa( 

vkSj ,fVfidy ¼atypical½ PKCs (aPKCs), ftlesa τ@λ le:i “kkfey gSaA  

CPKCs ds C1 {ks= esa nks ftadfQaxj gksrh gSa vkSj ;s QkWLQsfVfMy&lsjhu] DAG vkSj 

Ca2+ ij fuHkZj gksrh gSa ¼fp= 11-8½A nPKCs dh xfrfof/k Ca2+ ls Lora= gS vkSj 
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dsoy QkWLQsfVfMy&lsjhu vkSj Mh,th ij fuHkZj gSA ,fVfidy PKCs esa izkekf.kd 

(canonical; dSukWfudy) C2 {ks= vkSj C1 {ks= esa flLVhu&lè) Mksesu esa ls ,d dk 

vHkko gksrk gSA PKC ds bl leLFkkfud dks PIP3 }kjk lfØ; fd;k tk ldrk gS 

vkSj ;g DAG vkSj Ca2+ ls Lora= gS (fp= 11-8)A 

 

fp= 11fp= 11fp= 11fp= 11----8888    %%%%,d ,d ,d ,d DykfldyDykfldyDykfldyDykfldy] ukosy] vkSj ] ukosy] vkSj ] ukosy] vkSj ] ukosy] vkSj ,fVfidy ,fVfidy ,fVfidy ,fVfidy çksVhu dkbZust çksVhu dkbZust çksVhu dkbZust çksVhu dkbZust C    vkSj muds lacaf/kr vkSj muds lacaf/kr vkSj muds lacaf/kr vkSj muds lacaf/kr 

lfØ;drkZvklfØ;drkZvklfØ;drkZvklfØ;drkZvkss ss a da da da dh çkFkfed lajpuk dhh çkFkfed lajpuk dhh çkFkfed lajpuk dhh çkFkfed lajpuk dh    ;kstukc) ;kstukc) ;kstukc) ;kstukc) çLrqfrçLrqfrçLrqfrçLrqfrAAAA    

lHkh PKCs esa ,d fu;ked Mksesu gksrk gS] ,d L;wMkslClVªsV ¼PS½ eksfVQ ¼gjss jax 

esa½] pkj flLVhu&lè) lajf{kr Mksesu ¼C1-C4½ % C1 ¼uhys jax esa½ Mksesu 

Mk;lkbyfXyljkWy ¼DAG½ vkSj Q+ksjcksy ,LVj ckbafMax lkbV ds fy, vk.kfod 

laonsd ¼sensor, lsalj½ gksrs gSa( C2 ¼cSaxuh jax esa½ vEyh; fyfiM vkSj 

dSfY”k;e&ck/;dkjh LFky gksrs gS( C3 ¼yky esa½ vkSj C4 ¼ihys jax esa½ ATP vkSj 

lClVªsV ca/ku LFky cukrs gSaA PKC leLFkkfud pj {ks= ¼V1-V5½ dks dkyh js[kk ds 

:i esa fn[kk;k x;k gSA nPKC cPKC ls bl ek;us esa fHkUu gSa fd blesa C2 

gkseksyksxl Mksesu vuqifLFkr gksrk gS vkSj bls lfØ;.k ds fy, dSfY”k;e dh 

vko”;drk ugha gSA aPKCs esa C2 vkSj C1 dk vk/kk gkseksyksxl Mksesu] nksuksa 

vuqifLFkr gksrs gS] tks mUgsa DAG] Q+kscksZy ,LVj vkSj dSfY”k;e ds çfr 

vlaosnuy”khy cukrk gSA 

PKC vkblksQkWeZ ¼le:i½ dks muds lfØ;.k ds fy, lsjhu@Fkzsvksuhu 

QkWLQksfjyhdj.k dh vko”;drk gksrh gSA 

11111111.2222.4444    çksVhu dkbZust th ¼ihdsth½çksVhu dkbZust th ¼ihdsth½çksVhu dkbZust th ¼ihdsth½çksVhu dkbZust th ¼ihdsth½    

çksVhu dkbZusl th ¼ihdsth½ ,d lef}r;h ¼gkseksMkbZesfjd½ vkSj cGMP&vkfJr 
çksVhu dkbZusl gSA ;g dbZ tSfod <kapksa tSls fof”k’Vhdj.k] Lef̀r ,oa okfgdk çlj.k 
“kkfey gS( esa f}rh; lans”kokgd ladsru ds ,d lekdy ?kVd ds :i esa dk;Z djrk 
gSA dksf”kdk lHkh ihdsth le:i ¼Iα, Iβ, II½ ,u&VfeZuy ds lkFk ,d leku dk;Z 
{ksf=d foU;kl ¼Mksesu dkWfUQ+xjs”ku½ lk>k djrs gSa( dqaMfyr& dkWby ,d lekukarj 
gkseks&f}r;h foU;kl ¼fMesfjd dkWfUQ+xjs”ku½ dks c<+kok nsrs gSa] blds ckn ,d Lor% 
fujks/kh ¼vkWVksbufgfcVjh½ Mksesu ¼AI½ vkSj nks vxzkuqØe pØh; U;wfDy;ksVkbM ¼cNT½ 
ckbafMax lkbV gksrs gSa tks lh&VfeZuy mRçsjd xfrfof/k dks lgdkjh :i ls fu;af=r 
djrk gSA 
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cks/k ç”u 1cks/k ç”u 1cks/k ç”u 1cks/k ç”u 1    

d½d½d½d½        lgh dFku ij ¼lgh dFku ij ¼lgh dFku ij ¼lgh dFku ij ¼√√√√½ ½ ½ ½ dk fu”kku yxk,¡dk fu”kku yxk,¡dk fu”kku yxk,¡dk fu”kku yxk,¡    :    

i½ xzkgh mPp Lrj dh gkeksZuh fof”k’Vrk çnf”kZr djrs gSa vkSj vius gkeksZu 
dks vU; v.kqvksa ls vyx djrs gSaA 

ii½ vUr%dksf”kdh xzkfg;ksa dks f>Yyh ikjxE; fyxSaM dh vko”;drk gksrh gSA  

iii½ ikjf>Yyh ¼VªkalesEczsu½ Mksesu vehuks vEyksa ds tyjkxh [kaM gSaA 

iv½ xzkgh os çksVhu gksrs gSa tks fof”k’V gkeksZu ls c) gksrs gSaA  
 

[k½[k½[k½[k½    mfpr “kCnksa ls fjDr mfpr “kCnksa ls fjDr mfpr “kCnksa ls fjDr mfpr “kCnksa ls fjDr LFkkuksa LFkkuksa LFkkuksa LFkkuksa dh iwfrZ dhft,dh iwfrZ dhft,dh iwfrZ dhft,dh iwfrZ dhft, :    

i½ dksf”kdk dh lrg@f>Yyh@ cká dksf”kdh; xzkgh  ------------------------------------- 
gksrk gSA 

ii½  ----------------------------------- DNA ds fof”k’V vuqØeksa esa xzkgh dks cka/kus ds fy, 
ftEesnkj gSA  

 

11111111----3   xzkgh 3   xzkgh 3   xzkgh 3   xzkgh VkbjkssfluVkbjkssfluVkbjkssfluVkbjkssfludkbZusldkbZusldkbZusldkbZusl        

VkbjkssfludkbZuslsl ,atkbeh lrg xzkgh ¼enzymatic surface receptors½ gSa tks 
dkbZuslsl ds ,d fo”kky lewg dk xBu djrs gSaA ;s vU; vf/kdrj dkbuslsl tks 
fljhu vkSj fFkz;ksuhu ds fy, p;ukRed gksrs gS] dh ctk, lcLVªsV çksVhu ds 
Vk;jksflu vo”ks’kksa dks fo”ks’k :i ls QkWLQksfjyhÑr djrs gSaA dksf”kdk lrgh xzkgh 
de lkanzrk esa ekStwn fofHkUu of̀) dkjdksa vkSj vU; LFkkuh; :i ls eksfpr çksVhu ls 
c) gksrs gSa vkSj çfrfØ;k djrs gSaA RTK dksf”kdk of̀)] foHksnhdj.k vkSj 
mÙkjthfork ds fu;eu esa vko”;d Hkwfedk fuHkkrs gSaA  

ladsrd v.kqvksa ds RTK ls ca/kus ls iM+kslh vkVhds dk lgca/ku gksrk gS vkSj bl 
çdkj fr;Zd c) f}r; ¼ØkWl&fyaDM Mkbej½ curs gSaA QkWLQksfjyhdj.k }kjk ØkWl& 
fyafdx bu vkjVhds esa VkbjkssfluVkbjkssfluVkbjkssfluVkbjkssfludkbZusl dkbZusl dkbZusl dkbZusl xfrfof/k dks mÙksftr djrk gSA fo”ks’k :i 
ls] f}r; esa çR;sd vkjVhds nwljs vkjVhds ij vusd VkbjkssfluVkbjkssfluVkbjkssfluVkbjkssfludks QkWLQksfjyhÑr 
djrk gSA bl çfØ;k dks ØkWl&QkWLQksfjyhdj.k dgk tkrk gSA 

Vk;jksflu dkbZuslsl ds nks eq[; oxZ gksrs gSa % 

1) Xkzkgh VkbjkssfludkbZusl ¼RTKs½ % ,d fyxSaM&ca/ku cká;dksf”kdh 
¼,DLVªklsyqyj½ Mksesu vkSj ,d mRçsjd vUr%dksf”kdh ¼dSVsfyd baVªklsY;qyj½ 
dkbZusl Mksesu okyk VªkalesEczsu çksVhuA 

2) xSj&xzkgh ¼dksf”kdk foys;h½ Vkbjkssflu dkbZusl ¼nRTKs½ % dksf”kdk nzO;h 
Vkbjkssflu dkbZusl ds :i esa Hkh tkuk tkus okyk gS] Vkbjksflu fduslsl dk 
,d miifjokj gS] tks QkWLQsV lewg dk çksVhu esa Vk;jksflu vo”ks’kksa ij 
LFkkukarfjr djus ds fy, ftEesnkj gSaA RTK ds foijhr] nRTK esa VªkalesEczu 
Mksesu vuqifLFkr gksrk gS vkSj ;s dksf”kdkvksa ds vanj fLFkr gksrs gSaA 
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RTK ifjokj esa IysVysV&O;qRiUu of̀) dkjd xzkgh] ,fiMeZy of̀) dkjd xzkgh 

¼EGFR½] laoguh ,aMksFksfy;y of̀) dkjd xzkgh] QkbczksCykLV of̀) dkjd xzkgh 

¼FGFRs½] balqfyu] ,fÝu ¼Ephs½ vkSj gsisVkslkbV of̀) dkjd@LdSVj QSDVj 

[HGF/SF] xzkgh] vkSj Ephs ¼,fÝu½ xzkgh½ “kkfey gSaA 

11111111.3333.1 ,fiMeZy òf) dkjd ¼bZth,Q½1 ,fiMeZy òf) dkjd ¼bZth,Q½1 ,fiMeZy òf) dkjd ¼bZth,Q½1 ,fiMeZy òf) dkjd ¼bZth,Q½    

,fiMeZy of̀) dkjd ¼bZth,Q½ ,d ,dy ikWyhisIVkbM J̀a[kyk gS tks lHkh 

cgqdksf”kdh; lehdsUnzd thoksa esa ikbZ tkrh gS vkSj dksf”kdk fodkl vkSj foHksnu dks 

fofu;fer djus esa “kkfey gSA ;g vius Vkbjksflu dkbZusl xzkgh] ,fiMeZy of̀) of̀) of̀) of̀) 

dkjd dkjd dkjd dkjd xzkgh ¼bZth,Qvkj½ ls tqM+dj dksf”kdh; ladsru ¼lsyqyj flxzfyax½ dks lfØ; 

djrk gSA  

xzkgh Vkbjkssflu dkbZusl ¼vkjVhds½ esa ls] vkjVhds dk ,fiMeZy of̀) dkjd ¼bZth,Q½ 

ifjokj] ftls ErbB ;k ,pbZvkj ¼ekuo ,fiMeZy xzksFk QSDVj xzkgh½ xzkgh Hkh dgk 

tkrk gS] ftldk fodkl] “kjhj foKku vkSj ekuo dSalj esa viuh Hkwfedk ds fy, 

lcls O;kid :i esa v/;;u fd;k x;k gSA 

,fiMeZy xzksFk QSDVj RTK ifjokj esa pkj lnL; gSa % EGFR (ErbB1, HER1), 

ErbB2 ¼HER2] ÑUrdksa esa neu½] ErbB3 (HER3) vkSj ErbB4 ¼HER4 vkSj 

lajpukRed :i ls lacaf/kr xzkghA ;s ,dy&J̀a[kyk VªkalesEczu XykbdksçksVhu gSa 

ftuesa ,d NksVk tqDlVkesEczsu [kaM] ,d VªkalesEczsu Mksesu] ,d dksf”kdk cá 

fyxSaM&ckbafMax ,DVksMkseSu] ,d VkbjkssfludkbZusl Mksesu vkSj ,d Vkbjkssflu ;qDr 

C- fljs ij iwaN ¼fp= 11-9½ “kkfey gSaA  

ErbB ,DVksMkseSu ls fyxSaM dk ca/kuk vkSj xzkgh f}ydhdj.k( ;s nksuksa var%dksf”kdh 

Vk;jksflu dkbZusl Mksesu esa la:ih; ifjorZu dk dkj.k curs gS ftlls xzkgh dk 

LoQkWLQksfjyhdj.k gksrk gSA  
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fp= fp= fp= fp= 11111111----9999    %%%%    ErbB    xzkfg;ksaxzkfg;ksaxzkfg;ksaxzkfg;ksa    dh lajpuk(dh lajpuk(dh lajpuk(dh lajpuk( ErbB    xzkghxzkghxzkghxzkgh    Mksesu dk jSf[kd çLrqrhdj.kAMksesu dk jSf[kd çLrqrhdj.kAMksesu dk jSf[kd çLrqrhdj.kAMksesu dk jSf[kd çLrqrhdj.kA    

cká dksf”kdh; ,u&fljk Mksesu esa pkj mi Mksesu gksrs gSaA Y;wlhu&lè) mi Mksesu 

L1 vkSj L2 lh/ks fyxSaM ds fØ;k djrs gSaA flLVhu&lè) miMksesu CR1 esa 

xzkgh&xzkgh ds e/; fØ;k ¼baVjSD”ku½ ds fy, ftEesnkj f}ydhdj.k ywi gksrk gSA 

,d NksVk VªkalesEczsu vkSj tqDlVkesEczu Mksesu] cká Mksesu dks fcykscsM 

VkbjkssfludkbZusl Mksesu vkSj lh&VfeZuy iwaN ls tksM+rk gSA  

QkbczksusfDVu ,d f}r;h 
XykbdksçksVhu gS tks 
MkblYQ+kbM&c) mibdkbZ;ksa 
ls cuk gksrk gS] ftlesa çR;sd 
dk vk.kfod Hkkj 220&250 
kDa gksrk gSA ;g dksf”kdk 
vklatu ¼adhesion, 

,f<tu½] dksf”kdk vkÑfr 
foKku] ?kukL=rk 
¼FkzkEcksfll½] dksf”kdk 
vfHkxeu ¼cell migration½ 
vkSj Hkzw.k foHksnu 
¼embryonic 

differentration½ esa “kkfey 
gSA QkbczksusfDVu ,d 
ekWM;wyj çksVhu gS tks rhu 
çksVksVkbi çdkj ds Mksesu ds 
le:i iqujkorZu ls cuk gS 
ftUgsa I, II vkSj III çdkj ds 
:i esa tkuk tkrk gSA 
QkbczksusfDVu Vkbi&III 

(FN3) iqujkòr QkbczksusfDVu 
miMksesu esa lcls cM+s vkSj 
lcls vke gSaA 
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11111111.3333.2 2 2 2         balqfyu balqfyu balqfyu balqfyu xzkghxzkghxzkghxzkgh    

balqfyu xzkgh ¼IR½ nks cká α&mibdkb;ksa vkSj nks VªkalesEczsu β&mibdkb;ksa ls cuk 
,d fo’ke prqrZ;h ¼heterotetramer; gsVjksVsVªkej½ gS] tks MkblYQ+kbM vkca/k }kjk 
,d lkFk ca/ks gksrs gSa ¼fp= 11-10½A balqfyu xzkgh y{; dksf”kdkvksa tSls ;Ñr] 
ekalisf”k;ksa vkSj olk dh lrg ij ekStwn gksrs gSaA balqfyu ca/ku ds dkj.k β 
lc;wfuV ds Vkbjksflu dk LoQkWLQksfjyhdj.k ¼autophosphorylation( 
vkWVksQkWLQksjkbys”ku½ gksrk gSA ;g rc vU; lcLVªsV dks QkWLQksfjyhÑr djrk gS 
rkfd ,d ladsru lksiku dk vkjaHk gks vkSj mlds ckn dh tSfod çfrfØ;k,a gksA 

balqfyu xzkgh esa dbZ vf}rh; “kkjhfd vkSj tSo jklk;fud xq.k gksrs gSa tks bls bl 
vkjVhds ifjokj ds vU; lnL;ksa ls fHkUu cukrs gSaA balqfyu xzkgh dh lcls egÙoiw.kZ 
“kjhjfØ;kRed Hkwfedk mikip; fofu;eu çrhr gksrh gS] tcfd vU; lHkh xzkgh 
Vkbjksflu dkbZuslsl dksf”kdk of̀) vkSj@;k foHksnu dks fofu;fer djus esa “kkfey 
gksrs gSaA xzkgh Vkbjksflu dkbZuslsl f}r; ds :i esa dk;Z djrs gSa vkSj muds 
ltkrh; fyxaSM }kjk ,yksLVsjh :i ¼allosterically½ ls fofu;fer gksrs gSaA balqfyu ds 
fy, xzkfg;ksa igys ls ekStwn ysfdu fuf’Ø; f}r; ds :i esa gksrs gSa tks MkblYQ+kbM 
vkca/k ls tqM+s gksrs gSa (fp= 11-10)A  

 
fp= 11fp= 11fp= 11fp= 11----10101010    % balqfyu % balqfyu % balqfyu % balqfyu xzkghxzkghxzkghxzkgh    dh lexz dh lexz dh lexz dh lexz cukoV cukoV cukoV cukoV vkSj vkSj vkSj vkSj Vkbjksflu dkbZuslVkbjksflu dkbZuslVkbjksflu dkbZuslVkbjksflu dkbZusl    Mksesu dh lajpukAMksesu dh lajpukAMksesu dh lajpukAMksesu dh lajpukA    

α&J̀a[kyk,a ckádksf”kdh; gksrh gSa] vkSj β&J̀a[kyk,a IykTek f>Yyh ls gksdj xqtjrh 
gSaA balqfyu xzkgh ,d α2β2 fo’keprqrZ; gS ftlesa nks α&J̀a[kykvksa ds chp vkSj α& 
vkSj β&Ja[̀kykvksa ds chp MkblYQ+kbM vkca/k gksrs gSaA balqfyu dk α&J̀a[kykvksa ls 

,fjFkzksbM çtud 
dksf”kdk,a çfrc) 
Louoh;u LVse dksf”kdk,a 
gS tks lFkzjkslkbV ¼yky 
jDr dksf”kdk,a½ uked 
,d gh çdkj dh 
dksf”kdk dks mRiUu djrs 
gSaA  
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ca/ku balqfyu xzkgh ds Hkhrj ,d lajpukRed iquO;ZoLFkk dks çsfjr djrk gS] ftlds 
ifj.kkeLo:i β&J̀a[kyk esa fof”k’V Vkbjkssflu dk Lor%QkWLQksfjyhdj.k gksrk gSA 
xzkgh ds ckádksf”kdh Hkkx esa rhu Q+kbczksusfDVu çdkj III (FnIII) Mksesu gksrs gSaA 

11111111.3333.3333            ,fjFkzksiksbfVu ,fjFkzksiksbfVu ,fjFkzksiksbfVu ,fjFkzksiksbfVu xzkghxzkghxzkghxzkgh    ¼¼¼¼EpoR½½½½    

,fjFkzksiksbfVu ¼Epo½ vkSj blds xzkgh ¼EpoR½ ,fjFkzksbM çtud ¼progenitors, 

çkstsfuVlZ½ ds çlkj] foHksnu vkSj vfLrRo ds fy, egÙoiw.kZ gSaA ,fjFkzksiksbfVu 
¼bZihvks½ ,d 165&,feuks&vEyh XykbdksçksVhu gkeksZu gS tks vovkWDlh;rk 
¼gkbiksfDl;k] hypoxia½ dh çfrfØ;k ds :i esa jDrk.kq mRifÙk ¼,fjFkzksiks,fll] 
erythropoiesis½ dks mÌhfir djus ds fy, Hkzw.k ds ;Ñr vkSj o;Ld oD̀d ¼xqnsZ½ esa 
la”ysf’kr gksrk gSA ;g ,fjFkzksiks,fll dk çkFkfed fu;ked gS vkSj ,fjFkzksbM iwoZt 
dksf”kdkvksa ds vfLrRo] çlkj vkSj foHksnu dks c<+kok nsrk gSA ,fjFkzksiksbfVu xzkfg;ksa 
¼Epo-R½ dks jDrksRiknd vkSj vU; Årdksa ¼efLr’d] ân;] ;Ñr] jsfVuk] laoguh 
,aMksFksfy;e] tBjka= laca/kh ekxZ vkSj çtuu iFk½ esa ik;k x;k gSA  

Epo-R ,d Dykfldy Vkbi&I lkbVksdkbu xzkgh gS ftlesa ,d cká Mksesu gS tks 
ekbØks,Uok;jesaV ds lkFk ijLij fØ;k ¼baVjSDV½ djrk gS] ,d VªkalesEczsu {ks= tks 
QkWLQksfyfiM f}ijr rd QSyk gS] vkSj ,d dksf”kdknzO;h iwaN ftlesa vkB Vkbjksflu 
QkWLQksfjyhdj.k LFky gksrs gSa tks ladsru vuqdwyd ¼flxzfyax ,MsIVj½ ds fy, 
layXuh ¼MkWfdax½ LFkkuksa ds :i esa dke djrh gSaA EpoR esa ,d yxHkx 230&,feuks 
vEyh cká Mksesu] ,d VªkalesEczsu [kaM vkSj ,d dksf”kdk foys;h Mksesu gksrk gS] 
ftlesa dksbZ ,atkbeh xfrfof/k ugha gksrh gSA  

EpoR ls Epo dk ca/kuk] ifjlapkjh jDrk.kqvksa ¼erythrocytes( ,fjFkzkslkbV~l½ ds 
mRiknu djus ds fy, egÙoiw.kZ gSA Epo dksf”kdk dh lrg ij ekStwn EpoRs ds 
f}rh;u dks mÌhfir djrk gS] bl çdkj JANUS] ifjokj ds çksVhu VªkVªkVªkVªkbbbb;ksflu ;ksflu ;ksflu ;ksflu 
dkbZusl] dkbZusl] dkbZusl] dkbZusl] JAK-2, EpoR    esa fofHkUu Vªkb;ksflu vo”ks’kksa ds QkWLQksfjyhdj.k vkSj fQj 
dbZ ladsr çksVhu dh lfØ;rk tSls % çfrys[ku dkjd ds ikjØed vkSj lfØ;d 5 
¼signal transducer and activator of transcription; STAT5½] Ras, 

QkWLQkWbukslkbVkbM 3’ ¼PI-3’½ dkbusl vkSj çksVhu Vk;jksflu QkWLQsVsl SHP1 vkSj 
SHP2A 

cks/k ç”u 2cks/k ç”u 2cks/k ç”u 2cks/k ç”u 2    

mfpr “kCnksa ls fjDr LFkkuksa dh iwfrZ dhft,mfpr “kCnksa ls fjDr LFkkuksa dh iwfrZ dhft,mfpr “kCnksa ls fjDr LFkkuksa dh iwfrZ dhft,mfpr “kCnksa ls fjDr LFkkuksa dh iwfrZ dhft,    :    

d½ çksVhu dkbZusl ------------------------- gSa] tks fofHkUu çdkj dh dksf”kdkvksa esa y{; 
dksf”kdh çksVhu dh tSfod xfrfof/k dks fu;af=r djrs gSaA  

[k½ çksVhu dkbZusl] ftls --------------------------- ds :i esa Hkh tkuk tkrk  gS] lcls vPNh 
vfHkyf{kr çksVhu dkbZusl gS tks fofHkUu tSfod çfØ;kvksa esa ekSfyd Hkwfedk 
fuHkkrk gSA 

x½ ------------------------------- dks dksf”kdknzO;h Vªkb;ksflu dkbZusl ds :i esa Hkh tkuk 
tkrk gSA 

?k½ çksVhu dkbZusl lh le:iksa dks vius lfØ;.k ds fy, ---------------------------------- 
QkWLQksfjyhdj.k dh vko”;drk gksrh gSA 

Src gkseksykWth 2 Mksesu 
Vkbjksflu QkWLQsVslsl 
SHP-1 vkSj SHP-2, 

Src&gkseksykWth Mksesu gS 
tks fo”ks’k :i ls 
Vkbjksflu vo”ks’kksa ds 
QkWLQksfjyhÑr voLFkk 
dks igpku djrss gSa] vkSj 
bl rg ls SH2 Mksesu 
okys çksVhu dks 
Vkbjksflu&QkWLQksfjyhÑ
r LFkyksa ds LFkkuhdj.k 
dh vuqefr nsrs gSaA     
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11111111.3333.4 4 4 4 Ras-Map    dkbZusl lksikuhdkbZusl lksikuhdkbZusl lksikuhdkbZusl lksikuh    

Ras-Map dkbZusl dSLdsM ¼ftls MAPK/ERK ekxZ@;k Ras-Raf-MEK-ERK iFk 

ds :i esa Hkh tkuk tkrk gS½ dksf”kdk es çksVhu dh ,d J̀a[kyk gS tks dksf”kdk dh 

lrg ij fLFkr xzkgh ls ukfHkd esa DNA rd ,d ladsr dk lapkj djrh gSaA 

ekbVkstu lfØf;r çksVhu ¼ekbVkstu&,fDVosVsM çksVhu( MAP½ dkbZusl ¼ftls igys 

ekbØksV;wC;wy&,lksfl,VsM çksVhu 2 dkbZusl ds uke ls tkuk tkrk Fkk½ ,d 

dksf”kdkfoys;h ,atkbe gS tks lsjhu vkSj Vk;jksflu nksuksa vo”ks’kksa ds QkWLQksfjyhdj.k 

}kjk lfØ; gksrk gS vkSj fQj ukfHkd esa ços”k djrk gS tgka ;g dqN fof”k’V 

vuqys[ku dkjdksa dks QkWLQksfjyhÑr vkSj lfØ; djrk gSA ;s ,atkbe of̀) dkjd 

vkSj lkbVksdkbu xzkgh ladsru esa e/;LFkrk djrs gSaA  

vkerkSj ij] MAP dkbZusl dSLdsM dks fofHkUu fo’keprqrZ;h th çksVhu }kjk eapdksa 

¼scaffolds, LdSQksYM½ ds ek/;e ls lfØ; fd;k tkrk gS vkSj blesa rhu eq[; ?kVd 

“kkfey gksrs gSaA MAP dkbZusl dks] MAP dkbZusl dkbZusl ¼MAP2K, MAPKK, MEK 

;k MKK½ }kjk QkWLQksfjyhÑr fd;k tkrk gS] tks fd MAP dkbZusl dkbZusl dkbZusl 

¼MAPK3K, MAPKKK, or MEKK½] }kjk QkWLQksfjyhÑr gksrs gSA MAP dkbZusl vkSj 

MAP2K dk QkWLQksfjyhdj.k] dkbZusl Mksesu esa fLFkr ,d lajf{kr Þ,fDVos”ku ywiß 

vuqØe ds Hkhrj gksrk gSA  

MAP dkbZusl lfØ;.k ,d vçR;{k ekxZ dk vuqlj.k djrk gS ftlesa Ras uked 

,d NksVk th&çksVhu “kkfey gksrk gS] ftls ewy :i ls ,d lfØ; jpd çksVhu ds 

:i esa dbZ V;wej esa ekStwn ns[kk x;k FkkA Ras ds fy, tks çHkkoh fVªxj gksrk gS] 

og ,atkbe Raf dkbZusl gS tks MAP dkbZuslsl ds igys lksiku dks QkWLQkfjyhÑr 

vkSj mÙksftr djrk gS ftlds ifj.kkeLo:i varr% ukfHkdh çfrys[ku dkjdksa dk 

QkWLQksfjyhdj.k gksrk gS ¼fp= 11-11½A 

nwljs “kCnksa esa] cká dksf”kdh; ekbVkstu f>Yyh xzkgh ls ca/krk gS] tks cnys esa Ras 

¼,d NksVk GTPase½ dks GTP ds fy, vius GDP dk ysu&nsu djus dh vuqefr 

nsrk gSA ;g vc MAP3K dks lfØ; dj ldrk gS] tks MAP2K dks lfØ; djrk 

gS] tks MAPK dks lfØ; djrk gSA MAPK vc çfrys[ku dkjd ¼transcription 

factor½ dks lfØ; dj ldrk gSA 

Src gkseksykWth 2 Mksesu 
Vkbjksflu QkWLQsVslsl SHP-

1 vkSj SHP-2, 

Src&gkseksykWth Mksesu gS tks 
fo”ks’k :i ls Vkbjksflu 
vo”ks’kksa ds QkWLQksfjyhÑr 
voLFkk dh igpku djrss gSa] 
ftlls SH2 Mksesu ;qDr 
çksVhu dks Vkbjksflu& 
QkWLQksfjyhÑr LFkyksa ds 
LFkkuhdj.k dh vuqefr nsrs 
gSaA SHP-1 vkSj SHP-2 
iwoZt dksf”kdk fodkl] 
dksf”kdh fodkl] Ård 
lwtu] dksf”kdh jlks vuqpyu 
¼dseksVSfDll½ vkSj dksf”kdh 
vfLrRo esa “kkfey 
vkWDlhdkjd ruko ekxZ dks 
fu;af=r djrs gSaA 
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fp= 11fp= 11fp= 11fp= 11----11111111    % % % % Ras MAP    dkbZusl dkbZusl dkbZusl dkbZusl ekxZ dk ekxZ dk ekxZ dk ekxZ dk of̀) dkjdksa }kjk lfØ;.kof̀) dkjdksa }kjk lfØ;.kof̀) dkjdksa }kjk lfØ;.kof̀) dkjdksa }kjk lfØ;.kAAAA    

RTKs IykTek f>Yyh ck/; çksVhu Ras dksfVªxj dj ldrs gSa ftlls ;g GTP ls 
c) gksrk gSA,d ckj lfØ; gksus ds ckn] Ras fofHkUu dk;Z dj ldrk gS tSlk fd 
¼fp= 11-11½ esa ns[kk tk ldrk gSA ;g MAP dkbZusl ds ,d ,atkbeh dSLdsM dks 
lfØ; djrk gS] ftlls dksf”kdk lsy esa “kfDr”kkyh ifjorZu gksrs gSa] tSls fd çeq[k 
çksVhu dk :ikarj.k vkSj bl çdkj thu çfrys[ku esa Hkh cnykoA 

11111111.3333.5555            JAK-STAT    ekxZekxZekxZekxZ    

lkbVksdkbu fu;ked v.kq gksrs gSa tks çfrj{kk çfrfØ;kvksa esa lkeatL; LFkkfir djrs 
gSaA lcls fof”k’V lkbVksfdu xzkgh esa ls ,d gS tsuwl dkbusl ¼Janus kinase; 

laf{kIr :i JAK½ uked çksVhu gS tks dksf”kdk nzO;h Vkbjksflu dkbZusl ds lkFk ,d 
fLFkj tqM+ko cukrk gSA bl çdkj dk ladsru thu ds ,d lsV dks pkyw djus dk 
,d lh/kk vkSj rst+ rjhdk gSA gkeksZu vkSj lkbVksdkbu Jak/STAT ekxZ dk mi;ksx 
djrs gSaA 

nwljs “kCnksa esa] JAK-STAT ladsr ekxZ ,d lkbVksdkbu&mÙksftr flxzy ikjØe.k 
ekxZ gS tks dksf”kdk çlkj] foHksnu] ,iksIVksfll vkSj çfrj{kk fofu;eu tSlh fofHkUu 
egÙoiw.kZ tSfod xfrfof/k;ksa esa “kkfey gSA vU; ladsruksa dh rqyuk esa] JAK-STAT 
ladsru ekxZ dkQh ljy gSA blesa rhu çeq[k ?kVd “kkfey gSa % xzkgh Vkbjksflu 
dkbZusl ¼RTK½] JANUS dkbZusl ¼JAK½ vkSj flxzy VªkalM;wlj vkSj VªkalfØI”ku ds 
,fDVosVj ¼STAT½ (fp= 11-12)A 
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JH7 JH6 JH5 JH4 JH3

JAKs

Receptor 

binding region

F E R N SH2

JH2 JH1

Pseudokinase 

domain

Kinase 

domain

fp= 11fp= 11fp= 11fp= 11----12121212    % % % % JAK    dh lajpukdh lajpukdh lajpukdh lajpukAAAA    

JAK] tkuwl dkbZusl dk laf{kIr :i gSA JAK çksVhu ifjokj esa pkj lnL; “kkfey gSa % 

JAK1, JAK2, JAK3 vkSj Tyk2A buesa lkr JAK le:irk ¼JH; JAK homologous½ 

Mksesu 1&7 gksrs gSa ftUgsa FERM ¼Four points one] Ezrin, Radixin, Moesin½] 

SH2&lacaf/kr ¼ÞSH2ß½] L;wMks&dkbZusl ¼ΨKi½ vkSj kinase ¼Ki½ Mksesu esa foHkkftr 

fd;k tk ldrk gS ¼fp= 11-12½A JH1 vkSj JH2 Mksesu Øe”k% dkbusl vkSj 

L;wMks&dkbZusl Mksesu gSa( JH6 vkSj JH7 xzkgh&ca/ku {ks= gSaA mnkgj.k ds fy,] JAK3 

esa] JH1 C&fljs dk Vkblsflu dkbusl Mksesu gSA dkbust Mksesu ds lcls djhc 

JH2, ;k L;wMks&fdust Mksesu gS] ftlesa Lo;a mRçsjd xfrfof/k dk vHkko gksrk gS] 

ysfdu ;g lkekU; dkbZust xfrfof/k dks fu;af=r djus ds fy, egÙoiw.kZ gSA  

Lru/kkjh lkr STAT çksVhu O;Dr djrs gSa] ftudk vkdkj 750 ls 900 vehuks vEyksa 

rd gksrk gSA STAT ifjokj esa lajf{kr :ikaduksa eas vehuks&VfeZuy ¼NH2; ~125 

vehuks vEy( foQkWLQksfjyhÑr STATs ds chp gkseksVkbfid ijLij fØ;k dks c<+kok 

nsrk gS½] dkWbYM&dkWby ¼vehuks ,flM ~135 ls ~315( dbZ laHkkfor egÙoiw.kZ 

fu;ked çksVhu ls tqM+s gksrs gS vkSj ukfHkd ls vk;kr@fu;kZr esa “kkfey gS½] DNA 

ck/;dkjh Mksesu ¼MhchMh( ,feuks ,flM ~320 ls ~480½] fyadj ¼fyad( ,feuks ,flM 

~480 ls ~575½( lajpukRed :i ls DNA ca/ku eksfVQ f}r;hdj.k ladsr dk 

vuqokn djrk gS] SH2 (,feuks ,flM ~575 ls ~680( mi;qDr xzkgh ds fy, fof”k’V 

HkrhZ dh e/;LFkrk djrk gS] lkFk gh lkFk lfØ; STAT f}r;u)] vkSj VªkalfØI”kuy 

,fDVos”ku Mksesu ¼TAD) blesa lajf{kr lsjhu QkWLQksfjyhdj.k LFky “kkfey gS tks 

lglfØ;dksa dh HkrhZ dks funsZf”kr djrs gSa ¼mnkgj.kr% CBP or MCM : lafEe= vkSj 

dqN ekeyksa esa ,lVh,Vh fLFkjrk dks fofu;fer djrs gSa½“kkfey gSaA STAT esa vo”ks’k 

700 ds utnhd ,d lajf{kr Vkbjksflu ¼Y½ Hkh gksrk gS tks lfØ;.k ij 

QkWLQksfjyhÑr gksrk gS (fp= 11-13)A 

NH
2

Coiled-coil DBD LINK SH2 TADSTAT

Y

 
fp= 11fp= 11fp= 11fp= 11----13 % 13 % 13 % 13 % STAT dh lajpukAdh lajpukAdh lajpukAdh lajpukA    

vkb, vc JAK-STAT dh ladrsu çfØ;k dks le>rs gSaA 

JAK dh Vkbjksflu dkbZusl xfrfof/k fyxSaM v.kq ¼tSls lkbVksdkbu½ ca/ku ds ckn 
“kq: gks tkrh gS] tks tkuwl ifjokj ds dkbust] JAK ds xzkgh f}r;u 
¼MkbZejkbts”ku½ vkSj Lo& ;k Vªkal QkWLQksfjyhdj.k dks çsfjr djrh gSA JAK ;k 
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vU; dkbZusl rc fyxSaM esa dbZ Vkbjksflu vo”ks’kksa dks QkWLQksfjyhÑr djrk gS] vkSj 
flxzy VªkalM;wlj vkSj VªkalfØI”ku ¼STAT½ çksVhu ds lfØ;d lfgr vusd ladsr 
ikjØe.k çksVhu ds SH2 Mksesu ds fy, layxuh ¼MkWfdax( dockins½ LFky cukrk gSA 
STAT çksVhu dks xqIr ¼latent, ysVSaV½ çfrys[ku dkjd ekuk tkrk gS D;ksafd os 
lkbVksIykTe esa yxkrkj miyC/k gksrs gSa vkSj JAK }kjk fVªxj gksus ds fy, rS;kj gksrs 
gSaA ,d ckj xzkgh v.kq ls ca/ks gksus ds ckn] STAT vkSj vU; ladsru çksVhu JAK 
}kjk QkWLQksfjyhÑr vkSj lfØ; gks tkrs gSaA ,d ckj QkWLQksfjyhÑr gksus ds ckn] 
STAT xzkgh ls vyx gks tkrk gS vkSj nks STAT v.kqvksa }kjk ,d f}r; fufeZr gksrk 
gS ¼çR;sd STAT v.kq vU; QkWLQksfjyhÑr STAT ds QkWLQksVk;jksflu ls c) gksrk 
gS½A STAT f}r; ,d lfØ; çfrys[ku dkjd gS vkSj ukfHkd esa pyk tkrk gS] tgka 
;g DNA esa fof”k’V vuqØeksa ls c) gksrk gS vkSj thu vfHkO;fDr dks lfØ; djrk 
gSA çksVhu Vk;jksflu QkWLQsVst QkWLQksVk;jksflu ;qDr xzkgh v.kq ds ,d [kaM ls 
ca/krk gSA ;g ca/ku QkWLQsVst ds lfØ;.k dks çsfjr djrk gS] JAK ls lfØ;d 
QkWLQsV dks gVkus vkSj flxzy ikjØe.k ¼VªkalMD”ku½ dh lekfIr dks çsfjr djrk gS 
¼fp= 11-14½A  

 

fp= 11fp= 11fp= 11fp= 11----14 % 14 % 14 % 14 % JAK-STAT dh lajpukAdh lajpukAdh lajpukAdh lajpukA    

fo”ks’k :i ls] dksf”kdkvksa esa dbZ fof”k’V STAT çksVhu gksrs gSa] vkSj fofHkUu 
lkbVksdku xzkfg;ksa ds fVªxj gksus ls fofo/k STAT f}r; dk fuekZ.k gksrk gSA çR;sd 
STAT f}r; dqN thuksa ds çeksVjksa esa ekStwn ,d fof”k’V DNA vuqØe ls ca/krk gSA 
bl rjg çR;sd lkbVksdkbu dksf”kdk esa ,d fof”k’V çfrfØ;k dks mÙksftr djus ds 
fy, thu ds ,d Li’V lsV dks fVªxj djrk gSA  

dbZ lkVksdkbu JAK-STAT iFk ds ek/;e ls ladsr nsrs gSa] gkykafd lHkh ,slk ugha 
djrs gSaA ¼mnkgj.k ds fy,] TNF&α xzkfg;ksa dh ,d iwjh rjg ls vyx lajpuk 
vkSj ladsr ikjØe.k ekxZ gS½A JAK-STAT ekxZ esa O;o/kku ;k vkuqoaf”kd nks’k 
dksf”kdk of̀) foÑfr ¼dSalj½ ;k çfrj{kk laca/kh chekfj;ksa dh vksj ys tkrs gSaA 
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cks/k ç”u 3cks/k ç”u 3cks/k ç”u 3cks/k ç”u 3    

d½ JAK-STAT ladsru iFk esa dkSu lk çksVhu ,d xqIr çfrys[ku dkjd ekuk 
tkrk gS\  

[k½ STAT dk QkWLQksfjyhdj.k bls ------------------------- cukus esa l{ke cukrk gS] 
tks ,d lfØ; çfrys[ku dkjd gSA 

x½ fyxSaM ca/ku fdl rjg JAK dks lfØ; djrk gS\ 

?k½ fuEufyf[kr esa ls dkSu lkbVksdkbu ds vius xzkgh ls ca/kus ds dkj.k 
QkWLQksfjyhÑr  gks tkrk gS\ ¼xzkgh çksVhu] JAK( STAT½ fn, x, lHkh 
fodYiA 

 

Vk;jksflu QkWLQksfjyhdj.k VªkalQkWfeZax ok;jl ;k ,fiMeZy of̀) dkjd dh fØ;kvksa 
rd gh lhfer ugha gS vkSj fofHkUu vU; egÙoiw.kZ ladsru çfØ;kvksa dks fu;af=r 
djrk gS] ftlesa “kkfey gSa % 

• baVhfxzu xzkgh vkSj Qksdy vklatu LFkyksa ds ek/;e ls dksf”kdk&dksf”kdk vkSj 

dksf”kdk&eSfVªDl ijLij fØ;kA 

• U;wVªksfQy vkSj eSØksQst tSlh Hk{kdk.kfUod ¼QSxkslkbfVd( phagocytic½ 

dksf”kdkvksa esa “olu clZV ¼respiratory burst½ dh mÙkstukA 

• ch lsy xzkgh ls ,aVhtu ca/ku }kjk ch yfldk.kqvksa (lymphocytes; 

fyEQkslkbV~l) dk lfØ;.kA 

• Vh dksf”kdk xzkgh ladqy ds ek/;e ls ,aVhtu&çstsafVax dksf”kdkvksa }kjk Vh 

yfldk.kqvksa dk lfØ;.kA 

• yfldk.kqvksa dk baVjY;wfdu&2&e/;LFk çlkjA 

• IGE ds fy, mPp ca/kqrk xzkgh ds ek/;e ls ekLV vkSj cslksfQy dksf”kdkvksa 

dk lfØ;.kA  

• dbZ fodklkRed çfØ;k,aA 

11111111----4444            LVsjkW;M gkeksZuLVsjkW;M gkeksZuLVsjkW;M gkeksZuLVsjkW;M gkeksZu    xzkghxzkghxzkghxzkgh    e/;LFk thu fofu;eue/;LFk thu fofu;eue/;LFk thu fofu;eue/;LFk thu fofu;eu        

LVsjkW;M gkeksZu çtuu] dsanzh; raf=dk ra= vkSj vf/ko`Dd v{k ds Hkhrj egÙoiw.kZ 

fu;ked vkSj O;ogkj dk;ksZa ds lkFk&lkFk of̀)] fodkl vkSj foHksnu ij O;kid çHkko 

Mkyrs gSaA ;s gkeksZu fof”k’V vUr%dksf”kdh ¼baVªklsY;qyj½ xzkgh çksVhu ls ca/kdj muds 

ek/;e ls dk;Z djrs gSa tks y{; thu dh vfHkO;fDr dks la”kksf/kr djus ds fy, 

ladsr ikjØked vkSj çfrys[ku dkjd nksuksa ds :i esa dk;Z djrs gSaA  
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LVsjkW;M gkeksZu xzkgh ukfHkdh; xzkgh lqijQSfeyh dk ,d miifjokj gS] ftlesa ikap 
fpjçfrf’Br lnL; gksrs gSa % ,LVªkstu xzkgh ¼ESRs½] çkstsLVsjksu xzkgh ¼PGS½] 
,aMªkstu xzkgh ¼ASR½] XyqdksdksfVZdksbM xzkgh ¼GR½] vkSj feujyksdkWfVZdkWbM xzkgh 
¼MR½A LVsjkW;M gkeksZu xzkgh lh/ks vehuks ,flM gkseksykWth lk>k djrs gSa vkSj blesa 
dbZ egÙoiw.kZ lajpukRed rRo gksrs gSa tks mUgsa vuqefr nsrs gSa fd % 

• mPp ca/kqrk vkSj fof”k’Vrk ds lkFk muds laxr fyxSaM ls vkc) gks( 

• mPp ca/kqrk vkSj fof”k’Vrk okys y{; thu ds DNA vuqØe ds Hkhrj fof”k’V 
çfrfØ;k rRoksa dks igpkuuk vkSj muls ca/ks( vkSj 

• thu çfrys[ku dks fofu;fer djsaA 

xzkgh çksVhu esa ikap ;k Ng Mksesu gksrs gS ftUgsa N ls C& fljs dh vksj ls A-F dgk 
tkrk gS] tks 8&9 ,DlkWu (exon) }kjk dksfMr gksrs gSaA xzkgh ds rhu çeq[k dk;kZRed 
Mksesu gSa % 

• ,d ifjorhZ ,u&VfeZul ¼Mksesu , vkSj ch½ tks çfrj{k.k {kerk çnku djrk gS 
vkSj vius ,u&VfeZuy ,fDVos”ku QaD”ku&1 ¼AF-1½ ds ek/;e ls thu vkSj 
lsy&fof”k’V rjhds ls çfrys[ku dks la”kksf/kr djrk gS( 

• ,d dsaUnzh; Mh,u,&ck/;dkjh Mksesu ¼DBD] ftlesa lh Mksesu “kkfey gS½] 
ftlesa nks dk;kZRed :i ls vyx ftad fQUxlZ “kkfey gSa] ftlds ek/;e ls 
xzkgh lh/ks DNA gsfyDl ds lkFk fØ;k djrk gS( 

• fyxSaM&ckbafMax Mksesu ¼LBD] Mksesu E vkSj dqN F xzkfg;ksa esa½ ftlesa 
,fDVos”ku QaD”ku&2 ¼AF-2½ gksrk gSA 

fyxSaM ca/ku }kjk ;k i”p&vuqokn la”kks/kuksa ds ek/;e ls ,d LVsjkW;M gkeksZu xzkgh 
ds lfØ;.k ds ifj.kkeLo:i ,d la:ih; ifjorZu gksrk gS] ftlls ;g y{; thu ds 
fu;ked {ks=ksa esa fof”k’V DNA vuqØeksa dks cka/kus dh vuqefr nsrk gSA 

fyfiM gksus ds dkj.k] LVsjkW;M gkeksZu ljy çlkj }kjk dksf”kdk esa ços”k djrs gSaA 
gkykafd] Fkk;jkbM gkeksZu lqxe çlkj ds ek/;e ls dksf”kdk esa ços”k djrs gSaA xzkgh 
;k rks dksf”kdknzO; ;k ukfHkd esa ekStwn gksrs gSa] tgka fd gkeksZu buls ca/krk gSA tc 
gkeksZu xzkgh ls c) gksrk gS rks ?kVukvksa dh ,d fof”k’V Jà[kyk gksrh gS % 

• xzkgh lfØ;.k & gkeksZu c)rk }kjk çsfjr xzkgh esa la:ih;@xBukRed 
la”kks/kuA lfØ;.k dh lcls egÙoiw.kZ Hkwfedk ;g gS fd xzkgh DNA ca/ku ds 
fy, l{ke gks tkrk gSA  

• lfØ; xzkgh ÞgkeksZu çfrfØ;k rRoksaÞ ¼hormone response elements½ ls ca/ks 
gksrs gSa] tks gkeksZu&çfrfØ;k”khy thu ds ço/kZdksa esa fLFkr NksVs fof”k’V DNA 

vuqØe gksrs gSaA T;knkrj ekeyksa esa] gkeksZu&xzkgh ladqy DNA ds tksM+s ls c) 
gksrs gSaA 

• ftuls xzkgh ca/kk gksrk gS] mu thuksa ls çfrys[ku çHkkfor gksrk gSA vke rkSj 
ij] xzkgh ck/;rk çfrys[ku dks fVªxj djrk gS vkSj bl çdkj gkeksZu&xzkgh 
ladqy çfrys[ku dkjd ¼transcription factor½ dh Hkwfedk fuHkkrk gSA 



    
    
[kaM 4[kaM 4[kaM 4[kaM 4                                                                                    gkeksZu fØ;k dk ra=gkeksZu fØ;k dk ra=gkeksZu fØ;k dk ra=gkeksZu fØ;k dk ra= 

 

252 

11111111----5555            xzkghxzkghxzkghxzkgh    fofu;eufofu;eufofu;eufofu;eu    vkSj ØkWl&VkWdvkSj ØkWl&VkWdvkSj ØkWl&VkWdvkSj ØkWl&VkWd    

xzkgh fofu;eu var%L=koh dk;Z dk ,d vfuok;Z fgLlk gS] tks çfr ;k v/kks& 

fofu;eu ds ek/;e ls gksrk gSA lkekU; rkSj ij] xzkgh fofu;eu] xzkgh la”ys’k.k] 

var%dksf”kdh v/kksfu;eu ¼fyxSaM ca/ku ds ckn f>Yyh xzkfg;ksa dk vkarfjddj.k½] ;k 

folqxzkfgdj.k ¼fMlsfUlVkbts”ku( desensitization-xzkgh dks mlds flxzy ikjØe.k 

ekxZ ls vyx djuk½ dks c<+krk ;k ?kVkrk gSA 

folqxzkfgdj.k rc gksrk gS tc ,d xzkgh ,d ,xksfuLV ds çfr viuh çfrfØ;k dks 

mPp lkanzrk esa de dj nsrk gSA ;g ,d ,slh çfØ;k gS ftlds ek/;e ls foLrkfjr 

,xksfuLV ds fy, yacs le; rd mPNknu ds ckn] xzkgh vius ladsru lksiku ls 

vyx gks tkrk gS vkSj blfy,] xzkgh lfØ;.k dk dksf”kdh çHkko detksj gks tkrk 

gSA fMlsfUlVkbts”ku esa vkerkSj ij xzkgh dk QkWLQksfjyhdj.k “kkfey gksrk gSA 

v/kksfu;eu esa] ,d gkeksZu ds fy, xzkfg;ksa dh la[;k esa dksf”kdh deh gksrh gS] tks 

ml fof”k’V gkeksZu ds fy, dksf”kdk dh laosnu”khyrk dks de djrh gSA ;g LFkkuh; 

:i ls dk;Z djus okys udkjkRed çfrfØ;k ra= dk ,d mnkgj.k gSA gkykafd] 

çfrfu;eu çfrfu;eu çfrfu;eu çfrfu;eu rc gksrk gS tc ,d dksf”kdk T;knk la[;k esa xzkgh mRiUu djrh gS] bl 

çdkj dksf”kdkvksa dks ml gkeksZu ds çfr vf/kd laosnu”khy cuk nsrk gSA blds 

vykok] çfrfu;eu çfrfu;eu çfrfu;eu çfrfu;eu esa] dksf”kdk vius xzkfg;ksa ds {kj.k dks de djrk gS ;k igys ls 

ekStwn xzkfg;ksa dks lfØ; djds vkSj vkerkSj ij gkeksZu dh lkanzrk cgqr de gksus ij 

çfrfu;fer djrk gSA mnkgj.k ds fy,] ;fn jDr esa gkeksZu dh de lkanzrk gksrh gS 

vkSj dksf”kdk esa xzkfg;ksa la[;k c<+ tkrh gS] rks gkeksZu ds lkFk bldh fØ;k dh 

laHkkouk Hkh c<+ tkrh gS ¼laosnu”khyrk½A gkeksZu] Lo;a dksf”kdkvksa dks çfrfofu;eu 

djus ds fy, vxzlj dj ldrs gSaA 

dqN gkeksZu vius Lo;a ds xzkfg;ksa ¼gkseksykWxl fofu;eu( homologous regulation½ 

dks fofu;fer dj ldrs gSa tSls fd fiV;wVjh xksukMksVªkWQ+ ij th,uvkj,p ¼GnRh½ 

dk çHkko] tcfd vusd xzkgh vU; gkeksZu ¼gsVsjksykWxl fofu;eu( heterologous 

regulation½ }kjk fu;af=r gksrs gSa] mnkgj.k % ,LVªkstu vkWDlhVksflu xzkfg;ksa dks 

fu;af=r djrk gSA  

lkekU; rkSj ij] gkeksZu vkSj muds xzkfg;ksa ds chp dh fØ;k xzkfg;ksa dh la[;k] 

ifjlapkjh gkeksZu dh ,dkxzrk vkSj xzkgh ds fy, gkeksZu dh vkReh;rk ij fuHkZj 

djrh gSaA 

gkeksZu dh ca/kqrk ,d gkeksZu dh og lkanzrk gS ftl ij xzkfg;ksa dh dqy la[;k dk 

vk/kk fu;ksftr gksrk gS] vkSj ca/kqrk ftruh vf/kd gksrh gS] gkeksZu dh lkanzrk mruh 

gh de gksrh gSA vke rkSj ij] gkeksZu xzkfg;ksa dh ca/kqrk ugha cnyrh gS] vkSj blds 

ifj.kkeLo:i] tSfod çfrfØ;k xzkfg;ksa dh la[;k vkSj gkeksZu dh lkanzrk ij fuHkZj 

djrh gSA 

çfrfu;eu ¼vijsxqys”ku½ 
dksf”kdh ?kVd dh òf) 
gSA 

v/kksfu;eu ,d v.kq ds 
xzkfg;ksa dh la[;k esa 
dksf”kdh deh gSA tSls 
gkeksZu ;k U;wjksVªkalehVj] 
tks v.kq ds fy, dksf”kdh 
laosnu”khyrk dks de 
djrk gSA 
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11111111----6666            lkjka”klkjka”klkjka”klkjka”k    

vc rd geus tks i<+k gS vkb, la{ksi esa tkurs gS % 

• gkeksZu] lkbVksdkbZu] baVjY;wfdu vkSj of̀) dkjd dksf”kdh vuqdwyh 
çfrfØ;kvksa dks lqxfer cukus ds fy, fofHkUu ladsru ra=ksa dk mi;ksx djrs 
gSaA oxZ&II gkeksZu] tks dksf”kdk dh lrg ds xzkfg;ksa ls tqM+rs gSa] fofHkUu çdkj 
ds var%dksf”kdh ladsr mRiUu djrs gSa ftuesa cAMP] cGMP] Ca2+] 
QkWLQsfVMkbybuksflVkbM vkSj çksVhu dkbust dSLdsM “kkfey gSaA 

• çksVhu dkbustst dksf”kdknzO;h ,atkbe gksrs gSa] tks fofHkUu çdkj ds dksf”kdkvksa 
eas vDlj ckgjh ladsrksa ds tokc esa çksVhu QkWLQksfjyhdj.k }kjk y{; dksf”kdh 
çksVhu dh tSfod xfrfof/k dks fu;af=r djrs gSaA çksVhu dkbustst dbZ ladsr 
ikjxeu iFkksa esa Hkkx ysrs gSa] ftuesa fodkl] foHksnu vkSj dksf”kdk foHkktu 
“kkfey gSaA bu çksVhu dkbustst ds lfØ;.k ls fof”k’V dksf”kdkfoys;h ,atkbe 
xfrfof/k esa ifjorZu ukfHkdh çfrys[ku dkjdksa dk lfØ;.k ;k çksVhu 
dkbustst ds lsjhu ;k Fkzsvksuhu vo”ks’kksa ij rRi”pkr~ QkWLQksfjyhdj.k ds ,d 
lksiku dh “kq:vkr gks ldrh gS tks çfrys[ku dks Hkh fu;af=r dj ldrh gSA 

• dksf”kdk lrgh xzkfg;ksa dk nwljk lcls vke çdkj Vkbjksflu dkbustst gS tks 
balqfyu] of̀) gkeksZu] vf/kdka”k of̀) dkjdksa vkSj lkbVksdkbu ds ladsr esa 
mi;ksx gksrs gSaA  

• Vk;jksflu dkbustst ,atkbeh lrgh xzkgh gSa tks dkbustst ds ,d fo”kky 
lewg dk xBu djrs gS tks lClVªsV çksVhu dks fo”ks’k :i ls Vk;jksflu 
vo”ks’kksa ij QkWLQksfjyhÑr djrs gSaA ;g vU; dkbustst ds foijhr gS tks fd 
lsjhu ;k Fkzsvksuhu ds fy, pqfuank gksrs gS( ;s dksf”kdk lrgh xzkgh de lkanzrk 
esa ekStwn fodkl dkjdksa vkSj vU; LFkkuh; :i ls tkjh çksVhu ls c) gksrs gSa 
vkSj çfrfØ;k djrs gSaA  

• vartkZr çksVhu Vk;jksflu dkbust xfrfof/k ;qDr ikjf>Yyh xzkgh ds 
cfgdksZf”kdh Mksesu ls ,d gkeksZu ;k of̀) dkjd ds ca/ku ds ifj.kke Lo:i 
xzkgh dk blds utnhd ds vU; xzkgh ds lkFk f}r;hdj.k gksrk gSA ;g ;k rks 
LoQkWLQksfjyhdj.k ;k blls tqM+s ,Utkbe ds QkWLQksfjyhdj.k dh “kq:vkr 
djrk gSA leku ladsr ikjØe.k dh ?kVuk,a dksf”kdkfoys;h vkSj ukfHkdh nksuksa 
gkeksZuksa ds fy, gksrh gSaA  

• LVsjkW;M gkeksZu xzkgh çksVhu gksrs gSa ftuesa ,d fo”ks’k LVsjkW;M v.kq ds fy, 
ck/;dkjh LFky gksrh gSA muds çfrfØ;k rRo DNA vuqØe gSa tks 
LVsjkW;M&xzkgh ladqy ls c) gksrs gSaA  

• fdlh Hkh gkeksZu ds fy, xzkgh fofu;eu var%L=koh dk;Z dk ,d vfuok;Z 
fgLlk gS] tks çfr ;k v/kks&fofu;eu ds ek/;e ls gksrk gSA xzkgh fofu;eu] 
vke rkSj ij] xzkgh la”ys’k.k esa of̀) ;k deh] var% dksf”kdh v/kksfu;eu ¼;kuh] 
fyxSaM ca/ku ds ckn f>Yyh xzkfg;ksa dk vkarfjddj.k½] ;k fMlsaflVkbts”ku 
¼;kuh] xzkgh dks blds ladsr ikjØe.k ekxZ ls vyx djuk½ ds ifj.kkeLo:i 
gksrk gSA 

11111111----7777            ikBkar iz'uikBkar iz'uikBkar iz'uikBkar iz'u    

1. çksVhu QkLQkfjyhdj.k D;k gksrk gS\ 

2. fuEufyf[kr dk foLrkj djsa vkSj mudk dk;Z crk,a % 
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d½ JAK 

[k½ STAT  

x½ MAPK 

?k½ PKC 

M+½ EpoR 

3. ifjHkkf’kr djsa % 

d½ ,fjFkzksbM iwoZt dksf”kdk,a 

[k½ çksVhu dkbZuslsl 

4. çksVhu dkbZusl ch dh Hkwfedk crk,aA 

5. ,d gkeksZu ds mlds xzkgh ls c) gksus ds ckn dh ?kVukvksa dh J̀a[kyk dh 

lwph cuk,aA 

11111111----8888            mÙkjmÙkjmÙkjmÙkj    

cks/k çcks/k çcks/k çcks/k ç”u”u”u”u    

1. d ½ i½ lgh         

ii½  lgh      

iii½  xyr      

iv½  lgh         

[k½ i½  baVhxzy esEczsu çksVhu         

ii½  DNA ck/;dkjh MksesuA    

2. d½  dksf”kdknzO;h ,atkbe      

[k½  cAMP&fuHkZj çksVhu dkbZusl      

x½  xSj&xzkgh Vkbjksflu dkbZusl      

?k½  lsjhu@Fkzsvksuhu 

3. d½  STAT      

[k½  STAT f}r;u      

x½  xzkgh f}r;u dk dkj.k curk gS      

?k½  fn, x, lHkh fodYi 
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ikBkar iz'uikBkar iz'uikBkar iz'uikBkar iz'u    

1. çksVhu QkWLQksfjyhdj.k eq[; :i ls lHkh tSfod dk;ksZa dks vkdkj nsus ds 

dksf”kdh fofu;eu dk lcls çeq[k :i gSA çksVhu QkWLQksfjyhdj.k] lkekU; 

:i ls] xBukRed ifjorZuksa dks çsfjr djrk gS] ftlls çksVhu dk;Z çHkkfor 

gksrk gSA ;g çksVhu dk ,d i”p&vuqoknu la”kks/ku gS ftlls çksVhu dkbZusl 

,d lgla;kstd ck/; QkWLQsV lewg dks tksM+ dj ,d ,feuks vEy vo”ks’k dks 

QkWLQksfjyhÑr djrk gSA    

2. fuEufyf[kr ds foLrkj vkSj dk;Z gSa %    

d½ JAK    % % % % tkuwl dkbsuslsl( çfrj{kk vkSj jDrksRiknd dksf”kdkvksa dk

 fofu;eu vkSj fodklA    

[k½ STAT : flxzy VªkalM;wlj vkSj VªkalfØI”ku ds ,fDVosVj( vius uke ds 

vuq:i f>Yyh ls ukfHkd rd ladsrksa dks çsf’kr djus esa ,d dsanzh; 

Hkwfedk fuHkkrs gSa] vkSj lkbVksdkbu] fodkl dkjdksa vkSj vU; 

ikWyhisIVkbM fyxSaM dh lkekU; dksf”kdh çfrfØ;kvksa esa e/;LFkrk djrs 

gSaA    

x½ MAPK :    ekbVkstu lfØ; çksVhu dkbZusl( of̀) dkjd vkSj lkbVksdkbu 

xzkgh ladsru ds e/;LFkA    

?k½  PKC % çksVhu dkbZusl lh( thu vfHkO;fDr] çksVhu L=ko] dksf”kdk çlkj 

vkSj “kksFk çfrfØ;k lfgr fofo/k lsyqyj ladsrksa dh e/;LFkrk djrk gS 

vkSj dbZ Ca2+ fuHkZj çfØ;kvksa esa ,d fjys ç.kkyh ds :i es egÙoiw.kZ 

Hkwfedk fuHkkrk gS vkSj fyfiM tyvki?kVu ds çksRlkgd ds :i esa 

lgk;rk djrk gSA    

M+½ EpoR % ,fjFkzksiksbfVu xzkgh( ,fjFkzksbM iwoZtksa ds çlkj] foHksnu vkSj 

mÙkjthfork ds fy, vko”;dA    

3. ifjHkkf’kr djsa %    

d½ ,fjFkzksbM iwoZt dksf”kdk,a Lo&uohudj.k LVse dksf”kdk,a gSa tks dsoy 

,d çdkj dh dksf”kdk dks tUe nsrh gSa] vFkkZr~ ,fjFkzkslkbV~l ¼yky jDr 

dksf”kdk,a½A    

[k½ çksVhu dkbustst lkbVksIykTeh ,atkbe gksrs gSa] tks fofHkUu çdkj ds 

dksf”kdkvksa esa vDlj ckgjh ladsrksa ds tokc esa] çksVhu QkWLQksfjyhdj.k 

}kjk y{; dksf”kdh çksVhu dh tSfod xfrfof/k dks fu;af=r djrs gSaA    
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4. çksVhu dkbust ch ¼ftls Akt Hkh dgk tkrk gS½ ,d lsjhu@Fkzsvksuhu& fof”k’V 

çksVhu dkbust gS tks dksf”kdk vfLrRo] of̀) çlkj] ,aft;kstsusfll] ekbxzs”ku] 

,iksIVksfll] vkWVksQSxh vkSj fyfiM vkSj Xykbdkstu p;kip; ds fy, egÙoiw.kZ 

dbZ dksf”kdh çfØ;kvksa esa “kkfey gSA 

5. tc gkeksZu xzkgh ls ca/krk gS] rks ?kVukvksa dh ,d fof”k’V Ja[̀kyk gksrh gS] tks 

bl çdkj gSa % 

i) xzkgh lfØ;.k & gkeksZu c)rk }kjk çsfjr xzkgh esa la:ih;@xBukRed 
la”kks/kuA ftlls xzkgh DNA ca/ku ds fy, l{ke gks tkrk gSA  

ii) lfØ; xzkgh ÞgkeksZu çfrfØ;k rRoksaÞ ¼hormone response elements½ ls 
c) gksrs gSaA  

iii) xzkgh c)rk çfrys[ku dks fVªxj djrk gS vkSj bl çdkj gkeksZu&xzkgh 
ladqy çfrys[ku dkjd ¼transcription factor½ dh Hkwfedk fuHkkrk gSA 




