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(Biotechnology : Principles and Processes)
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IW
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2. [|wma gfe R (WGH) T F ITER i
3. o= ferao] wsaor 9 FE AN F Ig=R A
4, |wiafra fegafon efHR FSH WA T ¥ 98 W F ITER §
5. |[sveyfe-2 FR F IR A)
6. [ VIII 9 IX e F =R
7. |feq wfsmEeT afedet (TPA) MAFIETH FHERYA (ST Y9t A7 a1 gearem) |
8. [¥em Mdumgm-A e M & ITER § T RAgd= R
9. [Tl uE WA R

10. [uRersfeT (Erythropoietin) FRRET F IT=ER )

W 2. T W (W) ( SRAA Preuor % WY ) T8 S WREH T @ (R Rraaw
HoTHoTo WA FHTL FRATL TN ), 37 WT S IET SToTToTo Tt FIZAT § T IR Iq=T I Tt SAHATET

ACTION OF RESTRICTION ENZYME

THE ENZYME CUTS ECOR1 CUTS THE DNA BETWEEN BASES
BOTH DNA STRANDS G AND AONLY WHEN THE SEQUENCE
AT THE SAME SITE GAATTC IS PRESENT IN THE DNA

VECTOR DNA OREIGN DNA
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ECO R1
STICKY END
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STICKY END
DNA FRAGMENTS JOIN AT STICKY ENDS

RECOMBINANT DNA
fe-11.1 : 9f¥=a= o==Igw ¥ 3R 9 (ECO R 1) 2 fsen @1 g & Ffor & wxonl




WY 3. TR ARG W A AT UG Poh §, I AT W FAT AT T Tohat § o anforares amar &
TR 9T TEW 62 § a1 FHoTRoTo | 3117 36 At # & aw wrmda?

I : SoTolo & ém-m (biological macromolecules) WfEet G A& B0 €1 ¥ N
(TmEw) ¥ it 7 A TEIA] B 1 T WeRe A1 N & Heerwur w9 YE TF RoToTo
T (5) ¥ Ot 31 TF BoToTo H TR SH B T Thwt e T TR AR & Fmfor ¥ watEa gET
HoTroto ¥ Bt }1 21 HoTHoTo & wET A B -

YT 4. TS it Teh HITYTERT H SoUToTo Tt WITT Wt T g1t 7 14 3eamyes & Usy ¢hfag)

I : W WFEAT (Molar concentration)—frel T51ef o} argan it 5918 araad & 9 A0 &t "9
Bt 31 T T WERET (molarity) % W ¥ e R s 81 et waid ) Hiewar o @R oTae A
Ul 3UF TSN F FE Bt ]I TH AF mol/L B R

T wra S (Bfom) ¥ Sowoto I HAeR Wrsdl = Fo hEEm T&I x 6.023 X 102

= 46x% 6.023x 102 = 2.7x 10'® 9
(DNA =1 T& A9 = 6.023 x 102* DNA 317)

WY 5. 74T Hifyrateil § wftrarar gl et §7 1o 3w @ wdl frg wifi)

I : T, Hifremsl ¥ wieeraT Wergfeeus (restriction endonuclease) & firer &1 3
FO SEl ¥ AR SAER F RoTHoTo W TR T&T HA ¥ IURYT WA &1 A SHarAst it
g A Ak W 1 I8 TRA SoTWolo M Hd 21 GHsa! M ¥ Sotioto famzarde o & I
W TEH QTR a8 = GEd B

" WY 6. 3D AT (aeration) & R wA & T & fiftaw Red I ariftaet &t IR W
et 1ot TR AT wE GAREw (shake flask) @ g1 § @ reoTEat §2.

I : (i) TR A frdht TR N 1 Saafas ®R W SART fHa <1 9% & S 81 J wes

B & B Fehal
(ii) St =R A pH, e iy F Frreor 37 = ot &1

(iii) TN B R D R ‘

- (iv) -9 R YEY FreReTRt ITEI SIS W ST Sed B

we 7. Rrgren & wamet & uter dfegifire rgenw SereRor Tt FfTe gt e R -
Frastt =1 e S gU 3T W ARTeEife I e S

I : WY (Palindromes)—3 0 F TR L M a 0 J T R @ IR @ 2
H— weraTer | ARF Sototo ¥ MRS & il 1 T W AT & N IgY ¥ AR B IHE @ W
3 el ¥ T Skt TgT T @ —5' GAATTC 3' 3 CTTAAG 5 39 3737 GAATTC #1 5 » 3 e
T W B afedl ¥ T 1 Vgl SIem PR W 3 > 5 fw ¥ v 9, 99 N 9% a6 9 S

v
5' GAATTC 3'
IGWO—  Eeo RI
R CTTAAG &
5 ador  ®
Alul _, '
3 TCGA &'
Ty

5 CTGCAG 3"

-PstI _,
3 GACGTC &'

5! C?GATCC 3
BamHI _,
3 CCTAGg 5'

5 AhgorT
Hind IIT , r1CGAY 5
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T 8, TGNt FAwTorT il €T H T G T S1elT Webl & 1o T SoTHoTo e sravean e §7

I : O GG fawer F waw qaiaen (Ist prophase) ¥REAT (pachytene) SusTaren i
aftasy (synaptonemal complex)if'[@i“ql Afs SR W/ WWWE@?%W%}%W
yfveat (recombination nodules) #&d &1 THS TR F TWER IS MIAESH (chromatids) % 7&1 T 41
Y GO H IREIRF S-Sl I T ST FHed §1 T TS TR RoUTOUo (recombinant
DNA) = STt 81 grefelior sfiveal 3 Wi W et € el W wrenm 3 FTHT TR T JEa B

¥ 9. ST MY waT Wahdl § o Y wivrarges (RO1ER ) weimen &1 wain aurane fuges & stfafie
Tt HoTToTo TUIHT IV 3 WUT=RUT oY Wi Tt & Fere fomy wanmy ST & wrma < wanar £7

I ; TIEH R ARIEes H He I aieh SiF Sl Ui F81 S $1 39 A Wb 510
Iy fags & 9 ¥ fha1 1 w1 &1 I8 TH 9 1 Gha < whdl & fF AR Y aifsa M mm s A
i1 v i § fF T S 50 G IR (recombinant) # TN I W1 WA B
. fags o el 1 91 F 99 (chromagenic) T8 & Sufefa ¥ 1 991 S §1 oA S
RS 1 481 S o161 verd &1 Iuftf & Fen &1 I e 1 3PR fien 1 o9 € A 39t o1d € 5 o
T rfos & Y Iufe € 9 T HE wieda T8 gon € (e Sowroto Tuil e 7@ gon €)1 9k 5
S ¥ i SloTote WM TR 3 W 98 Fisha 81 vl 2, Serewy 399 S ieediaRes &1 SqT TE
BIM 39 TEH i Sufeti  Sary 9t 9 Siart i &1 G6E Siert 98 fae w1 @ B o o Ao @
T B 9 fafy wedieraifes sfuwar s B T A fEE F we @ S 9 ong s 9w )

¥ 10. Freafafaa s witre auis wifa—

(=) wivepdias &1 Sgwe, (@) IEIRYERER, (1) AqaTE HHrer|

I : (& ) Wfagdta &1 3gWa (Origin of Replication)—3g et ff a1ew =1 avas T« 21 98
% T § el ¥ WERGT (replication) i YESTH Bl 21 STl FE SoTloTo H WUE T JTHA A TS
ST €, T QA HfmS F S SR S gehan 21 9T STHH WS Y SoTolo F NEW HI TE *
o & fore off Soeerl R1 3m: aft RS TR (target) SoTHoTo H1 HIH & WA HTA 91ga € A 30 WA
o A T (clone) HTAT wIeT Fraert seafe Tt o 3R (or) oTafts WRET s N Team e 2

(@) STERUERT (Bioreactors)—4g U R0 WA ¥ o4 g1 54 % GHH ¢ fogd garshay, e,
Sl o WS SIS H ST FA g F W H o9 F9 Q e sar sfe wery o ¥ wiefa
form T %1 IR Siftd SR TR % fow ermean wRftefl Syees s €; SR—areH, pH,
fpaner, v, feifiE, siiader snfk weifus w&im & S om aen TRfieR e (Refir) R F:18)

J T JEIRR B &1 TR SUR YHEER 8 4 R % =R oreeg ¥ fason ¥ wera
fireret 21 forirem ArARAET (Stirred tank bioreactor) ¥ S IUGeH d ST MUV H1 1 HW T
e g do TR ¥ el gorgel % w9 § Asf o1 w81 filaex § U ¥ahwE 91 (agitator system),
SRIAISH FeE T, "M =01 @ (foam control system), W-T=o &= T (pH control system)
SRIeE ¥R (sampling port) T il 2 frad dadv # 41t w1 999-w99 R et 1 ad

~ INCREASED q4s
ACID/BASE: ——MOTOR SURFACE ] il
CONTROL BRAKER " TRANSFER . o °, ° S”? ENTERTAINMENT
: -FLAT BLADED . o0 ol o
STEAM FOR o0 floe e
STERILISATION IMPELLER ,(!{ ol :
- \H—-CULTURE - o o
BROTH BUBBLES/ M | ° L".}= ={]
DRAMATICALLY o %
INCREASETHE | [
OlE——STERILE AIR NN
TRANSFER AREA
(A) (B)
e 112 1 {A) wEnr Ris da ariRtees: (B) wog faehes de armiRaes Brds g sapfodis zar & gemgai o1 wawn)
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(1) 3rYaTE WHTET (Down-stream Processing)—3ia U¥ia a1 & ol €14 % w18 URShd SR
%mﬁﬁaﬁm%ﬁm%aﬁﬂ%ﬁ#mﬂﬁmwﬁlaﬁqqm(separatmn)awhm
(purification) Wffe@ 21 1 ¥ WYfes ©9 A WaTE UHWTHT (down-stream processing) F&d €1 I
%1 3fa IR F WY GEfE F@ 2 il & qme A W geae H fafncf wdeor o § T
IR F e giafea ormn fresmor wiem Ft savawa B 21 9 T&w IR ¥ fag fie-Rre far R

W9 11. W8T T SaR0—

() dtodto3to, (@ ) Wiaeras TgH 3R foWoTo, () @A

IW : (&) WoHtostRo (PCR)—WoHodtRo &1 319 gifermtsr o Raew (wifeisr sj@en
aifufrar ) 21 a8 9 A A Suesd fFE RoTHoTo @UE F -3 (amplifi- cation) fafe §1 39 sifufira 3
HoTHoTo TfeHRS T=IFH i ITAN Hd g 9T (3 T ) faflr g swanit <iw +t o e wiferepferent <ar
HYAGUT FHa1 §1 I8 TNEH I GoTHolo (Genomic DNA) %I 3T (template) F &9 ¥ T FX
sifafFan | fie 9 RRTEIRESH (nucleotides) T ITANT XA €Y SHHASI Y faega ¢ < €, IR
FroTAoTo Uftradta wanw (DNA replication process) %% SR SeUdl Sl 21 98 StoTHoTo GIE ! T
Tk 3R T Yot e < Sk € sreiq ue e wfeedl w6t fmior €var @1 3w wfkan & wewem 90— 98°C
9 3 FRO DNA o € s @ areiq 39 A1 o9 TH-g@ § 9% 81 91 71 R dR-oR arowm 1 59
FH 40° — 60°CTH TR §1 T WY W DNA F o9 TR & Y YSH T: DNA 3] it Frafor g &
oWolo F T Jaenell ¥ MEH F &I H TR (annealing) Fel S &1 IHHT F 9 ¥R
IS TEHERS % §9 S W §1 39 WHER TF WA ¥ Y DNA 37vjshi 1 Fmior 8 i 21 39 e
¥ Taq EoTHoTo UfeTlsl TWRA it IuRefy A O 31 W TEH = 99T TaFae&w (Tharmus
aquaticus) SaNT] A W fFar T 411 A€ 90°C W9 W of frarsie @ 2

REGION TO BE AMPLIFIED

’

DOUBLE
5’ STRANDED DNA

DENATURATION A

PRIMERS ANNEALING

AN ENEEN

DNA POLYMERASE
(TAQ POLYMERASE)
+ DEOXYNUCLEOTIDES ..B

EXTENSION ..C

AMPLIFIED
T (~1 BILION TIMES)

Rm-11.3: m-\’aqm aiftifREen (RowhoamRo) w1 sawi—sde o ¥ e eor §—
(A) Fiftsaasor (B) 3%maE AIIgEeR & (C) Jumwe! ®1 fAwar|
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(@) wfteeor ed 3 ot oo (Restriction Enzyme and DNA)—aY 1963 ¥ 2 T~gH 19%
fru e S Fo PiewE N SHampsh it g F I | 1 T TF SoTHolo | AfeTel W (methyl group) #
Sgal €, ik A0 SoTHoTo H1 HIedl §1 T° MR &g A1 ATfuaeh Feil gl STt §1 DNA 319 &
FEA 9 TIEH 6 uﬁmq@qﬁm@ (restriction endonuclease) %81 TN I8 SHarval w1 &N
el w1 fee 21 I TRE W @S @ SoTHoTe w! fafire il (IfiEH WRl) W ST e B
FhTl H Y EoTHoTo T 91 TS SoTAoTo (Plasmid DNA) ¥ gl W[l B1 98 fHs SoTHolo
;@ﬁgﬁmm%%ﬁmﬁa?eﬁoqao@ahwmﬁﬁam%lmmaﬁémwﬁmﬁnﬁ

S 81

(77) WA (Chitinase)—d8 TH THR H TP § S wERA (Fa®i # Hives &
WTAdHEE) & oA % AT Sawas B 81 3R HoTHoTo h Hawh HivH A MG HTN 8 79 Fgfew
TR 1 wEwIH A fRa S $) 9 ¥ HoTHoUo | WM g RNA it e w1 ¥ fag Mifeus 7
RNAasemmﬁlﬂ%l

WY 12. 3Tq LA & ol @hteh qar oRTey, [k Freafafaa & s & 98 wia—

(%) wnRaE HoToTo A URGHIT EoTHoTo

(@) 3MMoTAoTo 3 FrouTono
(77) TR SR wuEg el
IW: () wnfsas owoto T YURGAT Sotolo F IR
(Differences between Plasmid DNA and Chromosomal DNA)
o Ho TIReTE EoTToTo UGt StotToTo ( iamy =)
1. [=® smr ¥ S @ @ o i it dem wu|eer A wg o § : i % wem aifue B 2
et ® (30 ¥ FA)|
2. |d@m ¥ T ¥ @ 100 91 AfEH| e ¥ T

3. == <iftm @ ¥ fou smawas T feg Fo|shan & siem ¥ fa savas @ €1 99 S
| amEd I wEa §) WA T Al [ et @
4, |wwderifes wfRiywar S Sufdal e W@ (Mg SiF srgafeal
Rk A &
5. |¥9F™A (conjugation) ¥ W A4 T FugEH ¥ 9T A ol
(|) aRouEHoro 3R fororo # =R
(Differences between DNA and RNA)

hHo o FoTAoTo AOTTOWo

1. [SoweTo ¥ feaiiadiimara & €t 71 ARoTAoTo T TFAH &Y It 2

2. wﬁmm@#amwm%lﬁmmm@ﬁaamﬁmﬁﬁ%%l
s v A T \ TS T HH TR D 2

3. |CEFA w AEn 9EHE % SER 9g1 WRSH F1| 9% STeavas TE 6 TSN E aiHe e ag
S EEA ¥ e S # T TE RN A SER Rl

1. [uE T fiteys T S THIH T 8

5. |¢ w4 afga (replicated) B weal R qE WA: @A WoFd & B Ghal &1 T FHi

SoTHoTo BRI Bl 1
6. |wht i e § ol wd AW ?1 |[Faw po fawmged ¥ sngafees ved @1

() W@' IR e ¥ =R (Difference between Exonuclease and

Endonuclease)—THRIFRRITGS SoTioTe % R ¥ fredieRed H oM &1 §, Wafh WergfaTas
HoTHoTo FI iR fafire Tl W wed $1 78 Fad ol ¥ ww wn F
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