
� 1. f.ri-tqi) ¾1${"5l.ftfid �er �4)e1,, ��f��
�. tli$c!lcl.w, �, acu.,)�;w, �l!I +11,il\:ft¾1 
offl' : ¾i$cfNM1fid � (Nitrogenous bases)-� (adenine), � (thymine), � 

(uracil) a� tl1$c.1:«l¾ (cytosine) 
�41+11$8 (Nucleoside)-+11$fa:it¾ (cytidine) 'ff'H aq1.f\m¾ (guanosine) I 
� 2. l:l'ft{ � ffN�cfi 6'o'Q:1'ol(o "i 201lftmw' +11$t14'¾ t 'dT �o'Q:tol(o "i � � � 'S 

Jlftmw'clft'TfVAT�I 
offl': �\-miJ\- � 

A=T a� G=C 
a� A+G = T+C 
� � t e,�iltil1 20 JffifffiJ t cit rcn.ft.r ,n 20% min ('� cfil lITTl1 fq(lfqgt., cfft llJ;lf \-amaR: iRn t,) 

G+C= 40,A+T= 100- 40= 60% 
a«r: � 60/2 = 30% �I 
� 3. � 8'o'Q:tol(o 'S � � 'S � f.ti-tqt( fffll' f-
5'-ATGCATGCATGCATGCATGCATGCATGC-3' 
'dl'��-S�ct,15'➔ S'ftmr°iff-nil 
�: � � � 3'➔ 5' q q@f lPTT-
3'-TACGTACGTACGTACGTACGTACGTACG-5' 
arcr: � � cnr 5'➔ 3' � 'it slili lPTT
�ocATGCATGCATGCATGCATGCATGCAT 
�4-��lclilf"ittM@M�'S�'cfiT�fi;Rm''tlilrt-
5'-ATGCATGCATGCATGCATGCATGCATGC-3' 
'ffl' til' 311to�o't{o "S �'cfi)- ft-nil 
� : � i?lcl&1 � (coding strand)\- � � f-

51-ATGCATGCATGCATGCATGCATGCATGC-81 

� � � � RNA cnf f.li:rfur � � (template strand) � 'fflffl t -an tecl&1 �
(coding strand) cnr 'i{cfi' � t, �ate.ft 3'➔ 5' � � � � cnr � 1PJJI 

TACGTACGTACGTACGTACGTACG TACG 
arcr: � 1R � � mRNA clil � lPTTI (mRNA 'it T qft � U 'tllilT "'1ffl f)1 
5'-AUGCAUGCAUGCAUGCAUGCAUGCAUGC-3' 

a,11•1RI -a, 311luaas 3ffl.1R 
(Molecular Basis of lnheritance) 
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� 5. -gl-o�ol(o fd!M&lwn clft' �-lit rceq)qdl ��er ftncn cfi1' -gl-o�ol(o � � 
�-di�cfrec:1 l:\Q'cfil'��-ij��, ���· 

'a'm: fc1ft;q,-=tt cf SJichf<.:t.:t (Wilkins and Franklin) IDU 
� 1N: �-t � (X-ray diffraction) � � 31T� 'tR: 
� a� fi:ncn (Watson and Crick, 1953) � slo"Q;Jo-q:o cm
� qi'J rt.i>o.sctl � (model)� �I cJTZWr a�� 
� � � � 41fcl�cM4121�-s �an� lJ'Ell � � cm
� 'l6-tq'{af �I 

qffcl.:,f¾'-4121�6 �aiY cm 'l6-cq'{af fcm1fflT <Ii t Ff;� 
�-� cm � (complementary) � t � qiR11T � 

q7fcl�4121�6 � � � � qi'J � � 'tR: � 
q7fcl�

"'

ffl4121�6 .� � � � qi'J � � � � t,

610�0�0 � qft �· wcl�cR-14121�-s � � �an 
� FflUUf � � qi'J � cfi«ft �1 � 4icl-Eq(i:\q ·a 61011;ro�o 
q;r f.rqfuy wrr t � fcfi • 610�0-q:o � mar t, �
(replication)� 1I_Uf iA' � � � 610�0�0 � GFlffl t � 
�.cf��� qffcl�'cfW4k.i�.s � ffl t1 � tf>1 
"lffl" JlA q-� (semi-conservative) 610�0�0 � 
(D.N .A. replication) � ti 

� 6. � ( -gl-o�ol(o � am-o�ol(o ) cfft' 
m:Ui.4Mcfi - er � ( -gl-011:fol(o � 3lR'o11:fol(o ) 
Q�M�d �cli �cfft'-�am:ntlR �cli � 
qiftw1ql� $ _fcmr-nrcnR clft' � �• 

'am : <ffl f'1"1fclf&d Jlq;R � iffi �-

g\o-e;:ro\!O tA4�G (DNA Template) 
(1) sTo�ol(o f.rik sTo11:f ol(o qjf<;tq,� (DNA dependent DNA polymerases)-\;\,A.412 cf

STI�fl412 � -q1 
(2) sTo11:fol(o f.rik · 3lR'o11:fol(o qjf<;tql� (D.N.A. dependent R.N.A. polymerases)- "lffl"

610�0-q:o "CR: 'R'R 31T'{o"Q;Jo�o 47fcl'lhi (D.N.A. dependent RN.A. polymerase) mct'T ti sM,A.<-0.:t.a it�
�,:ft Jlcfi'R � 31T'{o"Q;Jo�o � atjM&.:t (transcription) cfiT � cfmfT ti

\;\iR'-11?:_� -i:J Hi-1R1f&d m;r Jlq;R � 31T'{o,t-=l'o�o qffcl'-R'11 � �-
(i) atR'o�ol(o qjf<;tq,� I-� (l�iifl-HJ¥R-1 31T'{o'Q;Jo-q:o _(r-R.N.A.) qi)� (transcribes) "qi«l1 ti

(ii) atR'o�ol(o qTf<.:tql� 11-<Ji ��1'1c:416q, 31T'{o1:1:fo-q:o (m-R.N.A.) � � � a,�ch1�
31T'{o1:1:fo�o (heterogenous nuclear R.N.A.-hnR.N.A.) 31� �NA � � qi'J � "qi«l1 ti

(iii) atR'o�ol(o qT�q,� 111-<li � 31T'{o1:1:fo'l1:o (t-R.N.A.) � titz a,�ch1li 31T'{o1:1:fo-q:o -�
� � � a=cmu4l ffilT t, <Ii 5 SrRNA a� SnRNA qi'J � "qi«l1 t,

RNA �-31T'{o"Q;Jo-q:o �an -q Sl@if,@qi(Oj (replication) 31T'{o1:1:f o11:o 'R'fR 31T'{o'Q;Jo�o 
qffcl'll.'11 Erm mct'T t1 (� � � -q) �: RNA cfii Sl@if,@qi(UI � ffll 
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�8.���3Fffi'�-
(cn) 9/Hl�ffl 'ito�o�o ��"tto�o�o 
( �) �-3ITT'o�o�o � it-3ITT'o�o�o 
("ff)�����, 
� : (ij;) �.:t'<lcaf'.a -ecf � �O-e;:[O\!O it 3RR 

(Difference between Repetitive and Satellite D.N.A.) 

9/Hl�'H -tto�o�o (Repetitive DNA)- miR cf;1' m � ffl qffi DNA'$��� molfJoV:o � 
-am:--am: � � t 3l� � 9/Hl�f-d mm t �DNA� fl� DNA� DNA q;y m
�m ti (�l-+14"1..iil-+t q� � ,ft� DNA '$mf1) � DNA q;JcR(q� DNA� 3lWT 
mo1 t cf� � � � � � mol t1 � 6c!{lshl�fl1 cfiT � 'qJlT � t1 

��o�o�o (Satellite D.N.A.)- '11111f�cfi molfJoV:o '$ � � i1<1�f-d molfJoV:o cf;1' Jlcll1@T 
�q4i�qi�Oj (gradient- centrifugation) fcn� &JU 11� ffi 1R ;jf\-f1f"1cfi molfJoV:o � � fcn<iR � 
�fl�������-�� (peaks)� "t � �-� � cf;1' �'ito�o�o
(satellite D.N.A.) � f I � l:JRcf � '$ 3lf� 'qJlT � � � fl � � � .WJit cf>1 «i4§,(i\4dl
(polymorphism) cf;1' � � "t � Ni•tdSl.:e cfiT 3ll'el'R mfil ti

(�) l?lf ·3'R'O-e;:[O\!O ffiU t)o-3'R'O-e;:[O\!O it 3RR 
(Difference between m-R.N.A. and t-R.N.A.) 

ft��lcU(\&i 3ffi'o�o�o (m-R.N.A.)-� � � � (linear) 3lUj moT ti � D.N.A. '$ 
� � � ti qTf<.1<1'<-1*:s � '$ � � � � t- � sotr cf;1' Rmftl ffl cf>1 � 
m-R.N.A. � Rfuci mm t1 � m cf>1 miR '$ � � � m-R.N.A. moT t1 � � '$ �
31Ro1ffo-q:o cfiT � 3-5% mfil ti m-R.N.A. 3lUj � cf 3lJcnR � ffisrq; m-a fl qTf�<l'<-1*-s � '$
«i4§.ctlcfi{Oj '$ g;Rf � � � it \lJ@T ti � firq; � � fl

� 31R'o�o�o (t-R.N.A.)-� ,n �DNA� � � � t1 � chl�icfil�oQ q � � 
���an "cfil' {l*csfl«tq o'cJ; � � f am {l*csfl�q tR � m-R.N.A. 1R � � � � �an "chl' 
q'if�<l'<-1�-s � � � sl;tf � � � t � cfiTlf "cfil' 1{UT � � � t-R.N.A. �: chl�lcfii�oQ � cfl"Cm' 3lT 
'1f@l t � �: 3l1R cfiTlf "cfil' � t1 20 � � � � 20 >l'cf;R � t-R.N.A. � � ft � � � 
R.N.A. 'cfiT WMlT 15-18% t-R.N.A. mm t1 � � ffl"21 RNA i � � ffl '$ 3lTq;J{ cfiT moT t1 � 1R 
Q,02.1i:hl-sT1 1:fF:IT \lJ@T �I 

(1J) e,+q�G � 3IR cl5)fg1J � it 3RR 
(Difference between Template Strand and Coding Strand) 

mo�o-q:o f&§O:S<ffi � mm ti mo�o-q:o '$ flm � cfiT � 3' � 5' (3' ➔ 5) cf>1 31R mfil t � 
�cf>l o'W cf;J1:f "q;«fi t ����(template strand)� ft�� RNA��
i@Tf1 

� � cfiT � 5' � 3' (5' ➔ 3) cf� 31Ro1ffoV:o � mfil f (� T cf>1 � U 1:fF:IT \lJ@T �) 
� '$ � ftlHHtRd tn \lJ@T ti � fcf>m t-� m � cfiT cfiT4 � "q;«ffl � 1:_ieH& .. � (coding 
strand) � fl � � '$ �,ft �\l � � �, � � '$ 3ll'el'R 1R "tfftcqffeffi � � l1 

� 9. � ... , .. tHa, a;� <l$CS1lft1q cfft'w� �ctt��' 
� : �Mi.=tt,01 it <1$cs,h1)'1 a§\ � 

(Role of Ribosome in Translation) 

(i) {l��m1q, mRNA cf;1' �'$����fl ��A er P � � � "i:fiT
"tfm'-"tfm' � � � � '$ � � � � f1 
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(W)�31R'o"Q:ro�o (t-R.N.A.)-�� �t''qfflq;cfiTqifqqiffltl � �q;) i:hlr.tlcfil�&I
� <l�is0:«1'1 acii � � t1 �"CJ<� � � � cnT � a¥:IT m-R.N.A. t' � � � � t' � 
� (anticodon) mm t1 

( '1T )� (Exons)-��q:,1 ffllqijaff-q � � D.N.A -q �-q aiiJ 'ffl'ffl t1 � rc.�'1>.sd 
� (split gene) t' � � cqpr l1 � chlmf �-cf>)�� lt � � t' 'iWq-iWq -q � 
(non-coding) DNA� mat�� (introns) � t1 � m-R.N.A. 31'!!aiY t' � -q � 
mat1 

'SIT-I' 12. lfPlq� qAit'NMI cli)- qg,qAif1'11'11 �cQT�? 
� : lfPlcf � qAJ1'11..,, (Human Genome Project}-lfAcr � qfl�1"19ii q;) '1W.fl"19ii Ri;J 

���1'fln'-
(1) � 110�0 � anq; �er� �-=tc:.1<\G anq; �mu�� �..rj<f�1ll qfl<f1"19ii �I

� � � t' ��IAc:fi)' � � q;rq FW-TII 
(2) 1lFfcf � t' 3 x· 109 � � q;) 'iTcr 'q)vlJ � � � ,:1'tt1'{uf q;rq ¥:ITI
(3) � � �� qfl<f1"19ii �I � � 1990 -q l1T{J.'if � er 2003 -q 1iU �I
(4) � 'R � � dijiilAd � 9 � '.s@< ¥:IT ""1 fcf;m � 'i:hl litH'-ll"19ii 'iiAT � t1
(5) � q;1<f q;) olTR � t' � -q � fc6ilT � 'ffl � � �-� � � cffiffi 3300 � cfft

�lcf:tllcfidl mTft � 5\ � 'R 100 � ( � '!1lJ if) I 
(6) � JITl<I' � � t' _., � (recovery) er fc:1:t�t!IOI � � cfii:tZ(G{i cfft dilcf:tllcfidl

�I��� 1lFfcf � qfl<f1"19ii -q,1 qtMR<n"19ii cfiffl lfllll 
'SIT-I' 13. 8'011:fo�o .:,1!J�Ui4l cP-1Tt?� aq4'jflnt1 IR"Srcfim�I 
� : 'ifto1Ro1!0 3i!J�e,4l 

(D.N.A. Finger Printing) 

61oV:{o�o ftntR� dch..fh:fi -cf>)���� (Alec Jaffreys) � �-q fcrcfifmr frw.n ¥:ITI � 
� � fctf\A � 3l� '1flq'f,IIR4f t' � diljcir.ticfi �� (D.N.A.) -q f"F@JaiY -cf>) � � � t1 

-:ito"Q:ro�o ftntR�� rti;,:1.:a �ljqr.tlcfi il�qa1, "'11 � -q VNTR t' � -q � mm t,
q;r rc.��qUj -� � � q;r � ti VNTR � q;r � � t � .:i.J!�<nc!i�.S � � t- 'iffc{ � � 
(tandem) -q � � t1 � cfft � t' � � t' 61oV:Jo�o � f'A ma t1 cnft q;J'{'Ol t fct; 
� � (identical twins) -cf>) � fct;ffi ,it '&lfc@ cnT � UR �-� �- � � cfi«ITI � 
�� cfft � ffllqijan 'q � � 610���0 'tWU � ti 61oV:{o�o t' cJ;RUJ � '&lfc@ � '&lfc@ � f'A 
mm ti 61oV:Jo�o t- ftf;1R fiiR:7T mu 610�0�0 -q � � � cfft � cfft � t "'11 � cqfcRr � � '&lfc@ 
-q fct;m ,n -qr,JJ -q r"F@J � t, 610�0�0 � � � t- cJ;RUJ mh: -q w� � mm t, � w"F@J 
� � �2t-il$t. .to"Q:ro�o (Satellite D.N.A.) q;) J1Tii (1:Rl� � cffiffi �) _ cfft 'l1ffir 'SPWT "cfiffl ti � 
q;rqft il�qa, mm ti �-l � 'R 1{cl; •an (bands) t' � � � -q JITl<I' � � �, rc.F.t1cse.a1 a:ft'{ 
�qi'{� ti fct;m �cqfcffl �61oV:{o�o � � �� � -q ����ma ti�� 
t- 61oV:{o�o '{uf{i:\qo1 � m � ti

� � cnT -tJMr;r ,��C611rtl+1 � � a?.JT � lft41Qfckct 'tfGT� cfft � � JITl<I' frw.n � ti 
� ar,r cf>1 aq�Fc, q � cf>1 1'T5l1 fc.dJq1:1q1cft � � � 'ff?;£ q;'{ffl t ""1 fct; � <IT •an � � -q 
ctf0c!•fl-q( irm ti 

-:ito"Q:ro�o ftntR fir;!' fcn\A � ('"', 'ii@ �, �, �, �, � �) � lJl1<I' fcfi'Q:_ � 
� t1 �o�o�o .ftf;lR fiR cnT � aml� � � �, iltitlttfilfl chl � � �, � � �-q 
q1flctlRcfi � q;) 'iRr � � -q fi.l;1n � t1 
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