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e/;izns'k O;kolkf;d ijh{kk eaMy 
^^p;u Hkou**] esu jksM ua- 1] fpukj ikdZ ¼bZLV½] Hkksiky & 462011 
nwjHkk"k % $91&755&2578801-02-03-04  QSDl % $91&755&2550498 
bZ&esy % vyapam@mp.nic.in  osclkbZV % www.vyapam.nic.in 

 
 

ijh{kk lapkyu ,oa p;u fu;e 
 
 

e/;izns'k tSo izkS|ksfxdh ifj"kn] Hkksiky }kjk   
tSo izkS|ksfxdh ds {ks= esa dfu"B ,oa ofj"B 'kks/kkfFkZ;ksa ds Nk=òfRr ;kstuk ds p;u gsrq 

IMAGING BIOTECH BASED ENCOMIUM (IMBIBE) ijh{kk&2011 
 

vkWuykbZu vkosnu&i= Hkjus dh izkjEHk frfFk fnukWad 11 tqykbZ] 2011 

vkWuykbZu vkosnu&i= Hkjus dh vafre frfFk fnukWad 30 tqykbZ] 2011 

ijh{kk fnukad o fnu jfookj 04 flrEcj] 2011 

ijh{kk 'kqYd vukjf{kr@vU; fiNM+k oxZ ds fy, & #- 700@& 

vuqlwfpr tkfr@vuqlwfpr tutkfr ds fy, & #- 350@&

vkWuykbZu vkosnu&i= gsrq ,e-ih- vkWuykbZu dk 'kqYd :- 50@& ns; gksxkA 

 

le; lkj.kh 

ijh{kk] fnukad 

,oa fnu 

ijh{kk 
izkjEHk le; 

mRrj'khV~l 
forj.k le; 

mRrj'khV esa 
vko';d 

tkudkfj;kWa Hkjus 
dk le; 

iz'u&i= 
forj.k 
le; 

iz'u&i= 
ijh{k.k dk 

le; 

mRrj'khV esa 
mRrj Hkjus dk 

le; 

jfookj 

04-09-2011 

izkr% 

10%00 cts 
ls 

izkr% 

10%00 cts ls 

izkr% 10%00 ls 
10%10 cts rd 

¼10 feuV½ 

izkr% 10%10 
cts 

izkr% 10%10 ls 
10%15 cts rd 

¼05 feuV½ 

izkr% 10%15 ls 
nksi- 01%15 
cts rd ¼03 

?kaVs½ 

fVIi.kh %&   

1- ijh{kkfFkZ;ksa dks ijh{kk izkjEHk gksus ds le; ls 15 feuV rd gh ijh{kk d{k esa izos'k dh vuqefr 
nh tk;sxhA blds i'pkr~ ijh{kk d{k esa izos'k dh vuqefr ugha gksxhA  

2- ijh{kkfFkZ;ksa dks ijh{kk d{k NksM+us ds iwoZ vks-,e-vkj- mRrj'khV oh{kd dks vfuok;Z :i ls lkSaiuk 
gksxkA  

3- ijh{kk d{k esa lsyqyj] eksckbZy Qksu] dsYdwysVj] ykWx VscYl] udy ipkZ vkfn dk mi;ksx 
iw.kZr% oftZr gSA 
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v/;k; & 1 
foHkkxh; p;u fu;e 

e/;izns'k tSo izkS|ksfxdh ifj"kn] Hkksiky ds fy,  
tSo izkS|ksfxdh ds {ks= esa dfu"B ,oa ofj"B 'kks/kkfFkZ;ksa ds p;u gsrq 

IMAGING BIOTECH BASED ENCOMIUM (IMBIBE) ijh{kk&2011 
 
p;u laca/kh vuqns'k 
 
 dk;kZy; e/;izns'k tSo izkS|ksfxdh ifj"kn] Hkksiky ds i= Øa- 228] fnukad 08-04-2011 rFkk 

ifj"kn ds lapkyd eaMy }kjk vuqeksnu fnukad 23-09-2009 ds vuqlkj e/;izns'k tSo 
izkS|ksfxdh ifj"kn] Hkksiky ds fy, tSo izkS|ksfxdh ds {ks= esa dfu"B ,oa ofj"B 'kks/kkfFkZ;ksa ds 
p;u gsrq IMAGING BIOTECH BASED ENCOMIUM (IMBIBE AWARD) ijh{kk&2011 ds 
fy, ;g funsZ'k ykxw gksaxsA  

 
1-1 lkekU; %& 
 
 ifj"kn }kjk izLrkfor ;kstuk varxZr izfro"kZ dqy 20 ¼ih-,p-Mh- mikf/k gsrq 'kks/k dk;Z dj jgs 

10 'kks/kkfFkZ;ksa dks rFkk ih-,p-Mh- mikf/k /kkjd 10 'kks/kkfFkZ;ksa dks 'kks/k dk;Z gsrq½ 'kks/kkfFkZ;ksa 
¼ck;ksVsDuksykWftLV½ dks tSo izkS|ksfxdh {ks= esa rhu o"kZ ds mPp Lrjh; 'kks/k dk;Z gsrq dfu"B 
'kks/kkFkhZ rFkk ofj"B 'kks/kkFkhZ ds :i esa 'kks/ko`fRr iznku djus dh ;kstuk gS] rkfd 'kks/kkfFkZ;ksa 
dks 'kks/k ls lacaf/kr nSuafnuh rFkk vkdfLed O;;ksa dh izfriwfrZ gks ldsA  

 
 'kks/ko`fRr ;kstuk varxZr ik= 'kks/kkfFkZ;ksa dk p;u ,d lfEefyr ijh{kk }kjk esfjV ds vk/kkj 

ij fd;k tk,xkA ijh{kk gsrq vgZrk ds ekinaM ck;ksVsDuksykWth foHkkx] Hkkjr 'kklu }kjk 
lapkfyr 'kks/ko`fRr ;kstuk ds vuq:i jgsaxs] ijarq izkFkfedrk e/;izns'k ds Nk=ksa dks nh 
tkosxhA  

 
1-2 ifjHkk"kk,Wa %&  
 
 ¼v½ bu funsZ'kksa esa Js.kh ls rkRi;Z pkj Jsf.k;ksa vukjf{kr] vuqlwfpr tkfr] vuqlwfpr 

tutkfr] vU; fiNM+k oxZ ls gksxkA 
 ¼c½ e.My ls rkRi;Z e/;izns'k O;kolkf;d ijh{kk e.My] Hkksiky ls gSA 
 ¼l½ ifj"kn ls rkRi;Z e/;izns'k tSo izkS|ksfxdh ifj"kn] Hkksiky ls gSA  
 
1-3 U;wure 'kS{kf.kd vgZrk %& 

¼d½ dfu"B 'kks/kkFkhZ ¼ih-,p-Mh- mikf/k gsrq 'kks/k dk;Z dj jgs 'kks/kkfFkZ;ksa½ ds fy, U;wure 
'kS{kf.kd ;ksX;rk & ,e-,l-lh-@,e-Vsd- ¼tSo izks|ksfxdh½ 

¼[k½ ofj"B 'kks/kkFkhZ ¼ih-,p-Mh- mikf/k /kkjd 'kks/kkfFkZ;ksa½ ds fy, U;wure 'kS{kf.kd ;ksX;rk 
& ih-,p-Mh- ¼tSo izks|ksfxdh½ 

 
1-4 'kks/kkfFkZ;ksa gsrq miyC/k LFkku %& 

¼d½ dfu"B 'kks/kkFkhZ & 10 

¼[k½ ofj"B 'kks/kkFkhZ & 10 
 

1-5 'kks/ko`fRr rFkk vkdfLedrk Q.M@lgk;rk jkf'k %& 
 
 esfjV ds vk/kkj ij p;fur 'kks/kkfFkZ;ksa dks rhu o"kZ ds 'kks/k dk;Z ds nkSjku ifj"kn }kjk 

fuEukuqlkj 'kks/ko`fRr rFkk vkdfLedrk Q.M@lgk;rk jkf'k dk Hkqxrku fd;k tk;sxk %&  
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'kks/kdrkZ la[;k 'kks/ko`fRr jkf'k vkdfLedrk Q.M@lgk;rk 
dfu"B 'kks/kkFkhZ    
¼ih-,p-Mh- mikf/k gsrq 
'kks/k dj jgs 'kks/kkFkhZ½ 

10 'kks/kkFkhZ :- 8]000@& izfrekg 
izfr 'kks/kkFkhZ ¼vf/kdre 
rhu o"kZ ds fy,½ 

dqy :- 50]000@&izfr 'kks/kkFkhZ
¼izFke o"kZ :- 20]000@&½ 
¼f}rh; o"kZ :- 15]000@&½ 
¼r`rh; o"kZ :- 15]000@&½ 

ofj"B (Post Doctoral) 
'kks/kkFkhZ ¼ih-,p-Mh- 
mikf/k /kkjd 'kks/kkFkhZ½ 

10 'kks/kkFkhZ :- 10]000@& izfrekg 
izfr 'kks/kkFkhZ ¼vf/kdre 
rhu o"kZ ds fy,½ 

dqy :- 50]000@&izfr 'kks/kkFkhZ
¼izFke o"kZ :- 20]000@&½ 
¼f}rh; o"kZ :- 15]000@&½ 
¼r`rh; o"kZ :- 15]000@&½ 

1-6 vk;q lhek@vk;q x.kuk@vk;q esa NwV %&  

l-Øa- vkosnd Js.kh vf/kdre vk;q lhek ¼fnukad 
01-01-2011 dh fLFkfr esa½ 

1- iq:"k lkekU;@vukjf{kr 35 o"kZ 
2- iq:"k vkjf{kr oxZ ¼vuq-tkfr@vuq-t-tk-@v-fi-oxZ½ 

,oa 'kkjhfjd fodykax 
05 o"kZ dh NwV 

3- efgyk lkekU;@vukjf{kr] vkjf{kr oxZ ¼vuq-tkfr@ 
vuq-t-tk-@v-fi-oxZ½] 'kkjhfjd fodykax rFkk 
fo/kok@ifjR;Drk@rykd'kqnk 

05 o"kZ dh NwV 

1-7 ukxfjdrk %  

 vkosnd Hkkjr dk ukxfjd ,oa e/;izns'k dk ewy fuoklh gksA  

1-8 vko';d nLrkost %&  

 ifj"kn }kjk nLrkostksa ds lR;kiu ds le; fuEufyf[kr nLrkost izLrqr djuk gksxk %&  

¼v½ l{ke vf/kdkjh ¼rglhynkj Lrj ls uhps dk u gks½ }kjk tkjh ewy fuoklh 
izek.k&i=A  

¼c½ vuqlwfpr tkfr@vuqlwfpr tutkfr@vU; fiNM+k oxZ ds vH;FkhZ dks 'kklu }kjk 
fu/kkZfjr izk:i esa l{ke vf/kdkjh }kjk tkjh LFkkbZ tkfr izek.k&i=A  

¼c½ 'kkjhfjd fodykax ¼vfLFkckf/kr@n`f"Vckf/kr@Jo.kckf/kr½ vH;FkhZ dks 'kklu }kjk 
fu/kkZfjr izk:i esa l{ke vf/kdkjh }kjk tkjh izek.k&i=A  

¼l½ vgZdkjh ijh{kk izek.k&i=A  
¼n½ vk; izek.k&i=A  
¼bZ½ vk;q izek.k&i= laca/kh nLrkostA 

1-9 vH;fFkZrk@p;u ds laca/k esa fugZrk,Wa % 

1- ij:i /kkj.k ¼bEijlksus'kuy½ fd;k gks ;k fdlh vU; O;fDr ls ij:i /kkj.k 
djk;k gks] dk;Zokgh djus ij vkosnd ijh{kk esa v;ksX; ?kksf"kr fd;s tk;saxsA  

2- ,slk iq:"k mEehnokj ftlus 21 o"kZ dh vk;q ds iwoZ rFkk ,slh efgyk mEehnokj 
ftlus 18 o"kZ dh vk;q ds iwoZ fookg dj fy;k gks fyf[kr ijh{kk ds fy;s vugZ 
ekuk tkosxkA  

3- iq:"k mEehnokj ftldh ,d ls vf/kd ifRu;kWa thfor gksaA blh izdkj efgyk 
mEehnokj ftlus fdlh ,sls O;fDr ls fookg fd;k gks] ftldh igys ls gh ,d 
iRuh thfor gksA ,sls ekeyksa esa 'kklu gh vU;Fkk fu.kZ; ys ldrk gS vFkkZr~ ;fn 
'kklu dk bl ckr ls lek/kku gks tk, fd ,slk djus dk i;kZIr dkj.k gks rks og 
bl izfrca/k ls NwV ns ldrk gSA  

4- ftlds fo:) vkijkf/kd ekeyk U;k;ky; esa fopkjk/khu gks vFkok U;k;ky; }kjk 
nafMr fd;k x;k gks] fyf[kr ijh{kk esa lfEefyr gksus ds fy, vugZ gksxkA  
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5- QthZ nLrkost@nLrkost Qsjcny fd;k gks@p;u ds Lrj ij tkudkjh@lkjHkwr 
tkudkjh NqikbZ gks vU; dksbZ fookn dh fLFkfr esa p;u ls i`Fkd fd;k tkosxk ,oa 
dksbZ vihy ekU; ugha gksxhA  

1-10 p;u dk vk/kkj %  

 uhps rkfydk esa fn, fooj.k vuqlkj p;u gsrq eaMy }kjk ,d fyf[kr ijh{kk yh tk;sxhA 
fyf[kr ijh{kk esa izkIr vadksa ds vk/kkj ij ifj"kn ds fu;ekuqlkj izkoh.; lwph rS;kj dj 
ifj"kn dks miyC/k djkbZ tk;sxh] ftlds vuqlkj ifj"kn }kjk p;u dh dk;Zokgh dh 
tk;sxhA  

iz'u&i= dh la[;k ,d ¼nks [k.M esa½ 
[k.M&1 & ck;ksykWth@tho foKku] ck;ks dsesLVªh] 
ekbZØksck;ksykWth 
[k.M&2 & tSo izkS|ksfxdh 

iz'uksa dh la[;k 200 ¼izR;sd [k.M esa 100 iz'u½ 
ikB~;Øe dk Lrj tSo izkS|ksfxdh esa LukrdksRrj vk/kkj ij layXu ikB~;Øe vuqlkjA 
ijh{kk dk ek/;e dsoy vaxszth 
ijh{kk dh vof/k rhu ?kaVs 

1-11 ikjLifjd ojh;rk %  

 fyf[kr ijh{kk esa izkIr vadksa ds vk/kkj ij ikjLifjd esfjV fu/kkZfjr gksxh] ijUrq ;fn nks 
vH;fFkZ;ksa dks ,d leku vad feysa] rks ml vkosnd dks ofj"B ekuk tkosxk] tks vk;q esa 
ofj"B gksA  

1-12 nLrkostksa@izek.k&i=ksa dk ijh{k.k o pfj= lR;kiu %  

 fyf[kr ijh{kk mijkar eaMy }kjk tkjh izkoh.;@izrh{kk lwph ds vk/kkj ij p;u ds iwoZ 
leLr ewy nLrkostksa@izek.k&i=ksa vkfn dk lR;kiu@ijh{k.k ifj"kn }kjk fd;k tk;sxkA 
p;u ds le; ifj"kn }kjk fu/kkZfjr 'krksZa ds vk/kkj ij fu;ekuqlkj vuqca/k&i= dk fu"iknu 
fd;k tkosxkA  

1-13 ;k=k O;; dk Hkqxrku %  

 fyf[kr ijh{kk esa mifLFkr gksus okys fdlh Hkh vH;FkhZ dks ;k=k O;; dk Hkqxrku ugha fd;k 
tk;sxkA  

1-14 U;k; {ks=kf/kdkj %  

 fdlh Hkh fookn dh fLFkfr esa U;k;{ks= e/;izns'k ds mPp U;k;ky; rd lhfer gksxkA  

&&0&& 
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v/;k; & 2 
e/;izns'k O;kolkf;d ijh{kk e.My] Hkksiky 

ijh{kk lapkyu fu;e ,oa funsZ'k 
egRoiw.kZ %& 

2-1 bl ijh{kk gsrq dsoy vkWuykbZu vkosnu i= izkIr fd, tk;saxs] nks izdkj ds 'kks/kkFkhZ vFkkZr~ 
dfu"B 'kks/kkFkhZ rFkk ofj"B 'kks/kkFkhZ gsrq fodYi jgsaxs] ftlesa ls vkosnd }kjk fdlh ,d ;k 
nksuksa dk fodYi Li"V :i ls fn;k tkuk gksxkA vkosnd }kjk fn, x, fodYi vuqlkj gh 
ijh{kk o ifj.kke laca/kh dk;Zokgh dh tk;sxhA  

2-2 vkWuykbZu vkosnu&i= esa Hkjh xbZ tkudkjh dk lR;kiu p;u ds iwoZ ifj"kn }kjk fd;k 
tk;sxkA vr% ckn esa ;fn ;g irk pyrk gS fd vkosnd }kjk xyr vFkok vlR; tkudkjh 
vFkok fdlh tkudkjh dks Nqik;k gS ,slh fLFkfr esa fdlh Hkh le; ij laLFkk izeq[k@lacaf/kr 
foHkkx@e-iz- O;kolkf;d ijh{kk eaMy }kjk ijh{kk esa p;u fujLr fd;k tk ldsxkA 

2-3 vkWuykbZu vkosnu&i= ds lkFk dksbZ Hkh izek.k&i=@nLrkost layXu ugha fd;k tkuk gS] 
fdUrq p;u ds iwoZ leLr izek.k&i=ksa@nLrkostksa dk lR;kiu foHkkx ds vf/kdkfj;ksa }kjk 
fd;k tk;sxk] ftlesa fdlh Hkh izdkj dh =qfV@deh n`f"Vxkspj gksus ij vH;fFkZrk fujLr 
le>h tk;sxhA 

2-4 LØqVuh@vkWuykbZu vkosnu&i= dk fujLrhdj.k %&  

 vkWuykbZu i)fr ls fu/kkZfjr vafre frfFk rd izkIr vkosnu&i=ksa dh LØqVuh fuEu fcUnqvksa 
ij dh tk;sxh %&  

 ¼1½ vH;FkhZ dk QksVks  ¼2½ vH;FkhZ ds gLRkk{kj ¼3½ Js.kh   
 ¼4½ laoxZ   ¼5½ ewy fuoklh  ¼6½ tUefrfFk   
 ¼7½ fyax    ¼8½ 'kks/kkFkhZ ftlds fy, vkosnu fd;k x;k gSA   

 mijksDr tkudkjh ds fjDr] xyr ;k viw.kZ gksus dh fLFkfr esa vkosnu&i= fujLr fd;k 
tk;sxkA fo'ks"kdj ftl vH;FkhZ ds vkosnu ds lkFk vH;FkhZ dk QksVks izkIr ugha gksrk gS] 
mldk vkosnu&i= vekU; dj fn;k tk;sxk rFkk fdlh Hkh fLFkfr esa ekU; ugha fd;k 
tk;sxkA  

2-5 fujLr gksus ds dkj.kksa dh lwpuk%& 

¼1½ eaMy dk;kZy; }kjk =qfViw.kZ@viw.kZ vkosnu i= ls lacaf/kr tkudkjh e.My dh 
osclkbZV www.vyapam.nic.in ij viyksM dj dj nh tk;sxhA mDr =qfV lq/kkj gsrq 
ijh{kk iwoZ rd ,e-ih- vkWuykbZu ds vf/kd`r D;ksLd ds ek/;e ls ;k ØsfMV dkMZ ds 
ek/;e ls fu/kkZfjr =qfV lq/kkj 'kqYd :i;s 100@& ,oa ,e-ih- vkWuykbZu izkslsflax 
'kqYd :i;s 50@& osclkbZV www.vyapam.nic.in ;k www.mponline.gov.in ij 
tek dj vkWuykbZu VsLV ,MfeV dkMZ izkIr fd;k tk ldrk gS] tks ijh{kk dsUnz ij 
ekU; gksxkA  

¼2½ fu;ekuqlkj fujLr fd;s x;s vkosnu&i=ksa dh tkudkjh] fujLrhdj.k ds dkj.k lfgr 
eaMy dh osclkbZV www.vyapam.nic.in ij miyC/k djk nh tkosxhA bl dk;kZy; 
}kjk bl laca/k esa i`Fkd ls lwfpr ugha fd;k tkosxkA 

2-6 ijh{kk izos'k&i= (Test Admit card)  :- 
 e.My dk;kZy; eas fu;ekuqlkj ekU; vkosnu&i= ds vH;fFkZ;ksa dks izos’k&i= (Test Admit 

card-TAC) tkjh fd, tk;saxsA vH;fFkZ;ksa dks Mkd }kjk izos’k&i= izsf"kr ugha fd, tk;saxsA 
leLr izos’k&i= e.My dh osclkbZV www.vyapam.nic.in ij viyksM dj fn, tk;saxs 
rFkk vH;FkhZ vius vkWuykbZu vkosnu&i= Øekad dk iz;ksx djrs gq, izos’k&i= MkmuyksM 
dj ldrs gSa] ftlds vk/kkj ij vH;FkhZ lh/ks ijh{kk esa lfEefyr gks ldrs gSaA MkmuyksM fd, 
gq, izos’k&i= dks lR;kfir djokus dh vko’;drk ugha gksxhA    
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uksV&  izos'k i= tkjh gksus ds mijkar fdlh rjg dk =qfV lq/kkj ugha fd;k tk;sxk ,oa fdlh Hkh 
izdkj dh =qfV nf̀"Vxkspj gksus ij e.My vkWuykbzu vkosnu&i= dks jn~n@fujLr@ifjofrZr 
djus dk vf/kdkj lqjf{kr j[krk gSA 

2-7 ijh{kk 'kgj %&  

 fyf[kr ijh{kk dsoy Hkksiky 'kgj esa vk;ksftr dh tk;sxhA  

2-8 ijh{kk gky esa ys tkus gsrq vko’;d lkexzh %& 

 izos'k&i=] dkyk ckWyIokbaV isuA  

2-9 bl ijh{kk esa fdlh Hkh izdkj ds  Calculator mi;ksx dh eukgh gS vFkkZr~  Scientific Calculator, 
Mobile Phone, Programmable Calculator, Watch Alarms, Listening Devices, Paging Devices 
(Beepers), Recording Devices, Protectors, Compasses, Scales vkfn iw.kZr% oftZr gSA   

2-10 ijh{kk ds iz'u&i= %& 

 ijh{kk esa oLrqfu"B izdkj ds 200 iz'uksa o rhu ?kaVs dh vof/k dk ,d iz'u&i= gksxk] ftuesa 
izR;sd iz'u ds pkj laHkkfor mRrj@fodYi fn;s jgsaxsA ijh{kkFkhZ dks lgh mRrj pqudj mlls 
lacaf/kr xksys dks vks-,e-vkj- mRrj'khV ij dkys ckWy IokbaV isu ls dkyk djuk gksxkA iz'u 
i= dsoy vaxzsth Hkk"kk esa gksxkA 

2-11 vuqfpr lk/ku ¼Unfair means, UFM½ %&  

 vuqfpr lk/ku ¼;w-,Q-,e-½ %& fuEufyf[kr esa ls dksbZ Hkh fØ;kdyki@xfrfof/k ijh{kkFkhZ }kjk 
mi;ksx esa ykus ij mls vuqfpr lk/ku ¼;w-,Q-,e-½ ds varxZr ekuk tkosxk %& 

¼d½ ijh{kk d{k esa vU; ijh{kkFkhZ ls fdlh Hkh izdkj dk lEidZA  
¼[k½ vius LFkku ij fdlh vU; O;fDr ls ijh{kk fnykuk ;k ijh{kkFkhZ ds LFkku ij vU; 

dksbZ O;fDr mifLFkr gksukA  
¼x½ ijh{kk d{k esa vius ikl fdlh Hkh izdkj dh izfrcaf/kr lkexzh j[kukA  
¼?k½ ijh{kk ds nkSjku fpYykuk] cksyuk] dkukQwlh djuk] bZ'kkjs djuk o vU; izdkj ls 

laidZ lk/kukA  
¼M-½ vU; ijh{kkFkhZ dh mRrj'khV ;k iz'uiqfLrdk ls vU; fdlh izdkj ls udy djukA  
¼p½ vU; ijh{kkFkhZ ds lkFk mRrj'khV ;k iz'uiqfLrdk dh vnyk&cnyh djukA  
¼N½ izfrcaf/kr lkexzh ik;s tkus ij ijh{kkFkhZ }kjk mls lkSaius ls badkj djuk ;k mls Lo;a 

u"V djukA  
¼t½ udy izd.k ls lacaf/kr nLrkostksa@izi=ksa ij gLrk{kj djus ls euk djukA  
¼>½ l{ke vf/kdkjh ds funsZ'kksa dh vogsyuk@voKk djuk ;k muds funsZ'kksa dk ikyu u 

djukA  
¼´½ l{ke vf/kdkjh ds funsZ'kkuqlkj mRrj'khV ;k vU; nLrkost okil ugha djuk ;k 

okil djus ls euk djukA  
¼V½ ijh{kk dk;Z esa yxs deZpkfj;ksa@vf/kdkfj;ksa dks ijs'kku djuk] /kedkuk ;k 'kkjhfjd 

pksV igqWapkukA 

 mijksDr vuqfpr lk/kuksa rFkk vH;FkhZ ds fdlh vU; d`R; dks i;Zos{kd@dsUnz v/kh{kd@ 
oh{kd }kjk vuqfpr lk/ku dh Js.kh ekuk tkrk gS] rks ml ij U;kf;d dk;Zokgh dh tk;sxhA 
vH;FkhZ dh mRrjiqfLrdk dks vuqfpr lk/ku ds varxZr ekurs gq, ewY;kadu ugha fd;k tk;sxk 
rFkk mldk vH;fFkZRo fujLr dj fn;k tk;sxkA blds vfrfjDr fdlh vU; izdkj ds vuqfpr 
lk/ku dk mi;ksx fd;s tkus ij vH;FkhZ dks iqfyl dks vko';d dk;Zokgh gsrq lkSik tk;sxk 
vkSj mlds fo:) oS/kkfud dk;Zokgh dh tk;sxhA  

     ;fn dksbZ O;fDr fdlh vU; mEehnokj ds LFkku ij ijh{kk esa lfEefyr gksrk gS rks og d`R; 
ij:i/kkj.k (IMPERSONATION) dh Js.kh esa vk;sxkA ij:i/kkj.k dk d`R; fof/k ds 
vuqlkj vijk/k gSA ,sls vijk/k ds fy, vkosnudrkZ ,ao mlds LFkku ij ijh{kk esa cSBusa okyk 
O;fDr fof/k ds vuqlkj ltk ;k tqekZuk ,oa nksuksa ls nf.Mr fd;s tk ldsaxsA lkFk gh 
mEehnokj dk ijh{kk ifj.kke Hkh fujLr fd;k tk;sxk A 
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 foHkkx }kjk nLrkostksa ds ijh{k.k@lR;kiu o fu;qfDr ds le; dksbZ vkosnd ;k mlds 
nLrkost QthZ ;k lafnX/k ik;s tkrs gSa] rks foHkkx }kjk mDr vH;FkhZ dk p;u fujLr djrs 
gq, iqfyl Fkkus esa fjiksVZ ntZ djok dj eaMy dks voxr djk;k tk;sxk] rkfd eaMy Lrj ls 
lacaf/kr vH;FkhZ dk ijh{kk ifj.kke fujLr fd;k tk ldsA  

2-12  ewY;kadu i)fr %& 

 oLrqfu"B iz'u dk lgh mRrj vafdr djus ij 1 vad fn;k tk;sxkA xyr mRrj vafdr djus 
;k ,d ls vf/kd mRrj (Multiple marking) vafdr djus ,oa iz'uksa ds mRrj vafdr u djus 
ds QyLo:i 'kwU; (Zero) vad iznk; fd;k tk;sxkA _.kkRed ewY;kadu ugha fd;k tkosxkA 

2-13 =qfViw.kZ iz'u] mldk fujLrhdj.k ,oa cnys esa fn;k x;k vad %&  

 ijh{kk mijkar eaMy }kjk fo"k; fo'k"kKksa ls iz'ui= ds izR;sd iz'u dk ijh{k.k djk;k tkrk 
gSA fo"k; fo'ks"kKksa }kjk fdlh iz'u dks =qfViw.kZ ik, tkus ij ml iz'u dks fujLr dj fn;k 
tkrk gSA fuEufyf[kr dkj.kksa ls iz'u fujLr fd, tk ldrs gS %&  

       1-     iz'u fu/kkZfjr ikB~;dze ls ckgj dk gksA  
2-    iz'u dh lajpuk xyr gksA 
3-     mRrj ds :i esa fn;s x;s fodYiksa esa ,d ls vf/kd fodYi lgh gksaA 
4-      dksbZ Hkh fodYi lgh u gksA 
5-     dksbZ vU; eqnz.k =qfV gqbZ gks ftlls lgh mRrj izkIr u gks ;k ,d ls vf/kd fodYi 

lgh gksA  
6- vU; dksbZ dkj.k] ftls fo"k; fo'ks"kK }kjk mfpr le>k tk;sA  
 iz'u i= fo"k; fo'ks"kK lfefr }kjk dh xbZ vuq'kalk vuqlkj ,sls fujLr fd, x, 

iz'uksa ds fy, lHkh dks bl iz'u&i= esa muds }kjk vftZr vadksa ds vuqikr esa e.My 
vad iznku djrk gSA Hkys gh mlus fujLr fd, x, iz'uksa dks gy fd;k gks ;k ughaA 

 mnkgj.k Lo:i ;fn fdlh 200 iz'uksa ds iz'u i= esa 2 iz'u fujLr fd, tkrs gSa vkSj 
ewY;kadu ds ckn ;fn vH;FkhZ 198 iz'uksa esa 90 vad izkIr djrk gSa] rks mlds vadksa dh 
x.kuk fuEukuqlkj gksxh] ftlesa iw.kkZad esa ifjorZu ds fy;s 0-5 ;k mlls vf/kd vadksa 
dks ,d rFkk 0-5 ls de vadksa dks 'kwU; fxuk tkosxkA  

     90 x 200  
     ———— = 90.91  rounded off to  91.00 
     (200 – 2) 
 uksV %& lHkh x.kuk dks nks n'keyo rd jkmaMvkWQ fd;k tk;sxkA 

2-14 iz'uiqfLrdk ds iz'uksa ds laca/k esa vH;kosnu %&  

 iz'u&iqfLrdk esa fdlh izdkj dh =qfViw.kZ iz'uksa@mÙkjksa ds laca/k esa dsoy ijh{kkFkhZ }kjk viuh 
vkifÙk;k¡ fu/kkZfjr izksQkekZ izk:i&1 esa vko';d vfHkys[k lfgr ijh{kk vk;kstu dh frfFk ds 
mijkUr ,d lIrkg ds Hkhrj e.My dk;kZy; esa izLrqr dh tk ldrh gS A  

 fcUnq Øekad 2-13 vuqlkj e.My }kjk iz'u&iqfLrdk esa =qfViw.kZ iz'uksa ds lkFk&lkFk 
ijh{kkfFkZ;ksa ls izkIr vH;kosnuksa ij fopkj mijkUr ewY;kadu gsrq vafre ^^dh** ¼vkn'kZ mÙkj½ 
rS;kj dh tk;sxhA vkn'kZ mÙkjksa ds laca/k esa e/;izns'k O;kolkf;d ijh{kk e.My }kjk fy;k 
x;k fu.kZ; vafre o ca/kudkjh gksxkA 

2-15 ijh{kk ifj.kke dk izdk'ku %& 

 v/;k;&1 o 2 esa mYysf[kr fu;eksa ds vk/kkj ij e.My }kjk vH;fFkZ;ksa dh izkoh.;@izrh{kk 
lwph rS;kj dh tk,xhA ijh{kk ifj.kke e/;izns'k O;kolkf;d ijh{kk e.My ds uksfVl cksMZ 
rFkk e.My dh osclkbZV www.vyapam.nic.in ij miyC/k gksxkA ijh{kk ifj.kke ?kksf"kr 
gksus ds mijkUr e.My dh osclkbZV ij ijh{kk ifj.kke ds lkFk&lkFk fo"k;okj vkn'kZ mÙkj 
¼subject wise modal answers½ vH;fFkZ;ksa dh lqfo/kk ds fy;s miyC/k gksaxsA 
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2-16 vad lwph % 

 ijh{kk ifj.kke ?kksf"kr gksus ds mijkar lHkh vH;fFkZ;ksa dh vadlwph e.My dh osclkbZV 
www.vyapam.nic.in ij viyksM dj nh tk;sxhA vH;FkhZ osclkbZV ls MkmuyksM dj 
vadlwph izkIr dj ldrs gSaA Mkd ls vadlwph dk izs"k.k ugha fd;k tk;sxkA  

2-17   MqIyhdsV vadlwph % 

 bl ijh{kk esa e.My }kjk MqIyhdsV vadlwph iznk; djus dk izko/kku ugha gSA mijksDr fu;e 
Øa- 2-16 esa n’kkZ;s vuqlkj vH;FkhZ vadlwph izkIr dj ldrs gSaA  

2-18  e-iz- O;kolkf;d ijh{kk eaMy dk dk;Z izos'k ijh{kk dk lapkyu ,oa mldk ifj.kke ?kksf"kr 
djuk ek= gksxk %& 

 ijh{kk lapkyu ls lacaf/kr lHkh uhfrxr fo"k;ksa dk fu/kkZj.k ,oa fu.kZ; ysus dk vafre vf/kdkj 
e.My dk gksxkA e.My vius ikl ijh{kk lapkyu laca/kh fu;eksa@izfØ;kvksa dks la'kksf/kr 
djus dk vf/kdkj lqjf{kr j[krk gS ,oa e.My }kjk fd;k x;k dksbZ Hkh ,slk la'kks/ku 
ca/kudkjh gksxkA vafre :i ls ijh{kk ifj.kke ?kksf"kr gksus dh fnukad ls N% ekg i'pkr~ 
ijh{kk ls lacaf/kr vfHkys[k u"V dj fn, tk;saxsA   

2-19 U;kf;d {ks=kf/kdkj %& 

fdlh Hkh ijh{kk lapkyu laca/kh fu;eksa@izfØ;kvksa ds fof/k laca/kh fookn dh fLFkfr esa 
{ks=kf/kdkjh (Jurisdiction) e/;izns'k ds mPp U;k;ky; rd gh lhfer jgsxkA 
 

&&&0&&& 
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izk:i&1 
¼ns[ksa fu;e 2-14½ 

iz'u&iqfLrdk ds iz'ukssa ds laca/k esa vH;kosnu 
 
 izekf.kr djrk@djrh gwa fd eSa ------------------------------------------------------------------------------------------------------------ ijh{kk 
esa vuqØekad -------------------------------- ls ijh{kk dsUnz----------------------------------------------------- ls lfEefyr gqvk@gqbZ gw¡ A esjs 
}kjk iz'u&iqfLrdk dksM ---------------------------------- ds lsV Øekad-------------------- gy fd;k x;k gS A bl iz'u&i= 
ds fuEufyf[kr iz'u mYysf[kr dkj.kksa ls =qfViw.kZ gSa%& 

l0Ø0 iz'u Øekad =qfV dk fooj.k lk{; ds :i esa izLrqr 
nLrkost dk fooj.k 

layXud 
Øekad 

     
     
     
     

 
2- mDr =qfV;ksa ls lacaf/kr vfHkys[k bl vH;kosnu ds lkFk layXu izsf"kr gS A d`i;k mDr iz'uksa ds 
=qfV dk fujkdj.k djus dk d"V djsa A 
 
       vkosnd ds gLrk{kj----------------------------------- 
       vkosnd dk uke--------------------------------------- 
       ijh{kk dk uke------------------------------------------ 
       vuqØekad-------------------------------------------------- 
       ijh{kk dsUnz dk uke--------------------------------- 
LFkku --------------------------- 
fnukad --------------------------- 
 
 

¼uksV& ;g izi= dsoy ijh{kkFkhZ }kjk gh Hkjdj fu/kkZfjr le;kof/k rd e.My dk;kZy; esa miyC/k djkus ij 
fopkj {ks= esa fy;k tk ldsxk½ 
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Annexure-I 
M.P. BIOTECHNOLOGY COUNCIL, BHOPAL  

SYLLABUS FOR IMBIBE AWARD 2011 
 

SECTION – I 
 

1. Fundamentals of Biochemistry:  
• Structure of atoms, molecules and chemical bonds.  
• Biomolecules: Carbohydrates, lipids, nucleic acids, proteins and vitamins 
• Interactions: van-der Waal’s, electrostatic, hydrogen bonding, etc.  
• pH, buffer, thermodynamics. 
• Glycolysis, oxidative phosphorylation.  
• Enzyme catalysis, enzyme kinetics, isozymes.  
• Conformation of proteins: Secondary structure, domains, motif and folds. 
• Nucleic acids (helix, A, B. C, Z, P, DNA), t-RNA, micro-RNA. 

 
2. Cell  Biology:  

• Membrane & its structural proteins: Various membrane models (Singer & Nicolson 
fluid mosaic), membrane protein (integral proteins and peripheral proteins), diffusion, 
osmosis, Mitchell’s chemi- osmotic hypothesis, ion channels, active transport, electrical 
properties of membranes.  

• Organization and function of cell : Organelles & inclusions ( Cell wall, nucleus, 
mitochondria Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids, , 
chloroplast, vacuoles).  

• Chromosomes and Genes:   Structure and banding of chromosomes. Chromatin, 
Histones and non histone proteins. Gene structure, Expression and its regulation. 
Operon, repetitive DNA, gene families, transposons.  

• Cell division and cell cycle: Mitosis, meiosis, Cell cycle. 
 

3. Fundamental Life Processes:  
• DNA replication, repair and recombination:  Replication unit, enzymes involved, origin 

and replication fork, extra chromosomal replicons, DNA damage and repair, 
homologous and site-specific recombination.  

• RNA synthesis and Processing: transcription factors, initiation complex, transcription 
activator and repressor, RNA polymerases, elongation and termination, RNA 
processing-editing, splicing and polyadenylation-structure and function of different 
types of RNA.  

• Protein synthesis and Processing:  Ribosome initiation complex, elongation factors, 
termination, genetic code, amino acylation of tRNA, translation proof reading, 
translational inhibitors, post-translational modifications of proteins.  

• Control of Gene Expression at transcription and translational level.  
 

4 Cell signaling systems: 
• Receptors and Hormones: Extracellular membrane receptors (channel proteins, G 

protein and tryrosine  kinases) and intracellular transducing or signaling cascade 
pathways (cAMP & inositol triphosphate pathways),  

• Recognition and entry of pathogens (bacteria, viruses) into animal and plant hosts. 
Pathogen-induced disease in animals and plants, cell-cell fusion in normal and 
abnormal cells.  

• Bacterial chemotaxis and quorum sensing. 
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• Principles of cell communication, cell adhesion, adhesion molecules, gap junctions, 
integrins, neurotransmission and its regulation.  

• Concept of oncogenes, tumor suppressor genes, cell cycle, metastasis, apoptosis. 
 

5 Animal Physiology:  
• Heart, Cardiac pace maker, Blood and Circulation: Formed elements of the blood 

corpuscles, plasma and serum functions, blood groups, haemoglobin, immunity, 
homeostasis.  

• Respiration in different animal species : transport of gases, waste elimination, 
regulation of respiration, oxygen dissociation curve.  

• Comparative physiology of excretion: Kidney structure and functions, waste 
elimination, regulation of water balance, blood volume, blood pressure, electrolyte 
balance, acid base balance. Role of micro albumin  

• Thermoregulation: Comfort zone, body temperature, physical, chemical, neural 
regulation, acclimatization.  

• Endocrine glands: Mechanisms of hormone action, hormones of various endocrine 
glands and diseases, development of fertilized ovum and sperms. In vitro fertilization.  

• Gametogenesis, ovulation,  neuroendocrine regulation 
 

6 Plant Physiology:  
• Photosynthesis: Light harvesting complexes: electron transport: CO2 fixation- C3, C4, 

CAM plants.  
• Citric acid cycle; plant mitochondrial electron transport and ATP synthesis; 

photorespiration.  
• Nitrate and ammonium assimilation, amino acid biosynthesis.  
• Plant hormones; biosynthesis, storage, break down and transport, physiological effects 

and mechanism of action.  
 

7 Principles of Genetics:  
•  Mendelian Principles of Inheritance, Laws of segregation and  independent assortment. 

Allelomorph and relationship in biological world (complete dominance, incomplete or 
partial dominance. Over dominance, co-dominance) 

• Gene Mutations ( spontaneous, insertion & deletion mutations,  transposons and 
induced mutations) 

• Concept of gene: Allele, multiple alleles, pseudoallele, complementation tests.  
• Gene Mapping: Linkage maps, tetrad analysis, use of molecular markers, application of 

somatic cell hybrids.  
• Inheritance of mitochondrial and chloroplast genes. 
• Genetic transfer in microorganisms: transformation, conjugation, transduction.  
• Types, causes and detection of mutants: types of mutants, lethal, conditional, loss of 

function, germinal versus somatic mutants, insertional mutagenesis.  
• Chromosomal Aberrations: Deletion, duplication, inversion, translocation. Ploidy and 

their genetic implications.  
• Homologous (Holliday Junction) and non-homologous recombination including 

transposition.  
 

8 Biodiversity and Conservation:  
• Concept of species and hierarchical taxa, biological nomenclature, classical and 

modern methods of taxonomy of plants, animals and microorganisms.  
• Unicellular, colonial and multi cellular forms: levels of organization of tissues, organs 

and systems.  
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• Outline classification: Animals, Plants and Microorganisms.  
• Conservation strategies: Rare and endangered species 
• Biodiversity Act and authority.  

 
9  Principles of Ecology:  

• Physical and biotic environment 
• Habitat and niche concept.  
• Population growth curves, strategies leading to r and k selection, concept of 

metapopulation.  
• Species interactions leading to interspecific competition, herbivory, carnivory, 

pollination, symbiosis.  
• Community structure and function; levels of species diversity, edges and ecotones.  
• Types, mechanisms and changes brought about by ecological succession.  
• Ecosystem structure and Function: Energy flow, mineral cycling, primary production 

and decomposition. Structure and function of representative Indian forest, grassland, 
fresh water, marine and estuarine ecosystem.   

• Major terrestial biomes, island biogeography, biogeographical zones of India.  
 

10   Evolutionary Principles:  
• Lamarck; Darwin, Synthetic & Neutral Theories - concepts of variation, adaptation, 

struggle, fitness and natural selection, Mendelism, spontaneity of mutations.  
• Origin of basic biological molecules: Concepts of Oparin, Haldane: Experiment of 

Miller (1953); The first cell: evolution of prokaryotes and eukaryotic cell: Anaerobic 
metabolism, photosynthesis and aerobic metabolism.  

• Concepts of molecular divergence and molecular clocks; molecular tools in phylogeny, 
classification and identification; protein and nucleotide sequence analysis.   
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SECTION -II 

1. Environmental Biotechnology: 
• Environmental pollution: soil, air and water pollution; monitoring mechanisms and control 

measures; ozone depletion. 
• Bioremediation and biodegradation; waste water treatment systems; anaerobic processes; 

applications of plants (phytoremediation) and microorganism in removal of pollutants; 
bioaugmentation; macrophytes in waste water treatment. 

• Alternate sources of energy, biomass, biocomposting, biofertilizers, vermiculture and 
organic farming systems; bioethanol and biohydrogen; solid waste management. 

2. Bioprocess Engineering: 
• Stoichiometry; material and energy balance; mass and energy transfer; microbial growth 

kinetics and measurement of growth. 
• Bioreactors; batch and fed-batch bioreactors; continuous bioreactors; bioreactor operation, 

plant/mammalian cell culture reactors. 
• Upstream processing: Oxygenation, mixing, sterilization, pH, temperature, inocula, media 

formulation; strain improvement; operational control; process economy. 
• Downstream processing: Biomass removal and disruption; centrifugation; distillation; 

adsorption; extraction; chromatographic separation techniques; membrane-based 
purification; precipitation; electrophoresis; crystallization drying. 

• Example of Processes: Microbial process for citric acid, lysine, penicillin, Cephalosporin C, 
alcohol and enzymes; recombinant proteins. 
 

3. Tissue Culture: 
• Animal tissue culture: cell culture, media and reagents; cell, tissue and organ culture; 

continuous culture; suspension cultures; somatic cell cloning and hybridization; 
transfection and transformation of cells. 

• Application of animal cell culture in in vitro testing of drugs; testing of environmental 
pollution; production of human and animal vaccines. 

• Plant tissue culture: concept of totipotency; organogenesis application in artificial seed 
production; micropropagation; somaclonal variation; germplasm conservation and 
cryopreservation. 
 

4.  Genomics and Genetic Engineering: 
• Tools and techniques: Restriction enzymes; DNA manipulative enzymes- nucleases, 

ligases, polymerases, topoisomerase; cohesive and blunt end ligation; plasmids and vectors; 
phagemids; expression vectors; cosmids; extraction of mRNA and total RNA; cDNA 
synthesis; hybridization techniques. 

• PCR and its application: Types of PCR, real-time PCR; cloning of PCR products; PCR in 
molecular diagnostics; PCR based mutation detection. 

• Automated DNA and RNA sequencing; synthesis of oligonucleotides; si RNA and si RNA 
technology; micro RNA; principle and applications of gene silencing; gene knockouts and 
gene therapy; EST’s and SNP’s.  

 
5.  Protein Engineering:  

• Classification of proteins; primary, secondary, tertiary and quaternary structure; protein 
folding, thermodynamics, kinetics, stability. 

• Protein Function: Regulation, interaction domains, effector ligands; cooperativity; 
conformational change; allostery; protein switches; protein synthesis; activation 
mechanism; two-component signaling systems in bacteria; protein splicing; glycoslation.  
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• Protein-Protein interactions: Topoisomerase-based cloning; yeast two-hybrid system: use of 
phage display to detect protein-ligand interactions.  

• Protein Design: Bioengineering of proteins, alteration of primary structure of proteins; site-
directed mutagenesis; examples of engineered proteins.  

 
6.  Immunotechnology:  

• Fundamental concepts related to immune system; phagocytosis; complement and 
inflammatory responses; haematopoesis; Antigens-immunogens, haptens, histo 
compatibility complex, HLA typing.  

• Hybridoma techniques and monoclonal antibody production; applications of 
monoclonals in biomedical research, clinical diagnosis and treatment.  

• New Generation vaccines; Types of vaccines; tumor immunology; active and passive 
immunization. Live, killed, attenuated, sub-unit vaccines; rDNA protein-based 
vaccines; plant-based vaccines; peptide vaccines; congregate vaccines.  

• Clinical Immunology: T-cell cloning, application in vaccine development; 
hypersensitivity-type I to V; autoimmunity, types of autoimmune diseases; 
Transplantation-immunological basis of graft rejection; Tumor immunology; acquired 
immunodeficiency.  
 

7.  Intellectual Property Rights (IPR) and Biosafety Issues:  
• Types of intellectual property (IP); patents; trademarks; Copyright & related rights; 

industrial design; traditional knowledge; geographical indication; protection of GMD’s.  
• History of GATT and TRIPS agreement; Madrid agreement; Hague agreement; WIPO 

treaties; Budapest treaty; Indian Patent Act 1970 and amendments.  
• Patents and concept of prior art; Types of patent applications; specifications; 

provisional and complete; patent searches (USP TO, esp@cenet EPO), PATENT scope 
(WIPO), IPO etc.  

• Patent Filing: National and PCT filing procedure; status of filed application; 
precautions-disclosure/non-disclosure; financial component and assistance for patent 
filing; patent licensing and agreement; patent infringement including litigation steps.  

• Biosafety Issues: Biological safety cabinets; primary containment; biosafety levels; 
recommended biosafety levels for infectious agents and infected animals; biosafety 
guidelines, Govt. of India (DBT, ICMR); GMO’s, LMO’s, Institutional Biosafety 
Committee, RCGM, GEAC etc. GMO’s and food and agricultural safety; 
environmental release of GMO’s; risk analysis and assessment; national regulations; 
International Agreements including Cartegana protocol.  

 
8.   Bioinformatics 

• Bioinformatics: Introduction, scope and limitations. Bioinformatics domains, basics of 
informatics and computer science (terminology), Biological databases: Sequence 
(nucleic acid and protein sequence), metabolic pathway (KEGG), molecule structure 
(PDB, CATH, SCOP), microarray (GEO and SMD), protein expression (2D PAGE) 
and signature (PROSITE, PRINTS, Pfam, BLOCK and PRODOM) databases. 

• Sequence analysis: Sequence comparison, pairwise sequence alignment (global and 
local). Alignment methods: Dot Matrix, Dynamic programming and heuristic methods 
(BLAST and FASTA). Multiple sequence alignment: methods, scope and tools. 
Concept of scoring matrix (PAM and BLOSUM) and Gap penalty. Statistical 
significance of alignment.  

• Phylogenetic Analysis: Introduction and importance. Concept of dendogram and types 
of tree. Methods of phylogenetic analysis: distance matrix (neighbourhood joining and 
UPGMA) and character state (parsimony and maximum likelihood) methods.  
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• Sequence motif, pattern and profile: Introduction to regular expression and importance. 
Pattern detection methods: PSIBLAST, PHIBLAST, PSSM, Morkov model.  Types of 
presentation of regular expression. Application in gene identification and prediction, 
protein function and domain identification. 

• Structural Bioinformatics: X-ray crystallography and NMR methods of structure 
prediction. Coordinate system in structure presentation. Structure visualization tools 
(RasWin, SPDBV). Structure prediction: Protein (secondary and tertiary) and RNA 
(tertiary). Molecular modeling and dynamics: Force field, energy optimization and 
docking. Application in study of biomolecular interactions and drug designing and 
discovery. 

 
9.  Microscopic & Molecular Techniques in Biology.  

• Microscopic techniques: Principles of Microscopy. Types of microscopy: Light, Phase 
contrast, fluorescent microscopy, scanning and transmission electron microscopy, 
confocal microscopy, cytophotometry and flow cytometry. Different tissue fixing and 
staining techniques. 

• Immunotechniques: Antibody generation, antibody detection by ELISA, RIA, 
Immunoprecipitation, Flow cytometry, Immunoelectrophoresis, FISH, GISH. 
Hybridoma technology: Monoclonal antibody 

• Molecular Techniques: Isolation of DNA, RNA and Protein and their purification 
methods. 

• Gel Electrophoresis: Principle and applications. 
• DNA sequencing: Dideoxy method of sequencing, shot gun techniques and next 

generation sequencing. Molecular techniques: RFLP, RAPD, AFLP and ARDRA. 
 DNA amplification: Cloning approach and PCR techniques 

 
10.  Statistical & Spectroscopic Techniques in Biology  

• Radio-Isotopic Techniques: Different types of radioisotopes used in biology. 
Measurement and incorporation of isotopes in biological systems. Safety measurements 
of handling of isotopes. 

• Statistical techniques: Data tabulation and graphical presentation (Bar chart, 
histograms, Pi chart, scatterplot, line plot). Measure of Central tendency – mean, 
median and mode. Deviation and errors. Hypothesis testing: t-test, F-test, Chi-square 
test. Correlation and regression. Analysis of variance – one way and two way. 
Multivariate analysis: cluster analysis, PCA, factor analysis, correspondence analysis. 
Probability distribution: binomial, Poisson and normal. Probability theory and 
principles. Theorems of probability. 

• Spectroscopic techniques: Properties of light, Principle of Lambert-Beer’s 
law, atomic absorption spectra. Principle, instrumentation and 
application of UV-Visible, IR, NMR, ESR, Mass spectroscopy. LASER, X-ray 
diffraction and STM in structure determination. 

• Physiological Methods: ECG, brain activity recording, pharmacological 
testing, MRI and CAT. 

 

 


