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(Biotechnology : Principles and Processes)

NCERT UIAYNI® & WA & Fwwia e e vee vd 318 TR

WO 1. T 319 0 YA 9 & wn & aar e § < fafeaedta sraem & oo i emg ome §2 gar
e foR & Rl sfeflr & w3 =gl e fme W §2 suetie =it g SR

IW e
o Ho gAEfS e ITR S AT

1 (W R () AAT & ITR i
2. |ums gfe et (WGH) W & IgER A
3. s feraTop Wsmor 9 & AN F Ig=R A
4. |wiafes feqafen ¥miA FSH WA T § 98 W F ITER F
5. |[sveyfe-2 FR F 7R A)
6. [ VIII 9 IX e F =R
7. |feq wfSmAeT ofRdet (TPA) TIERIfETe $hehYA (7T et o 31 gE )|
8. [¥wm M=dumgm-A ¥z M &F IR § TR femd= V)
9. [Tl w9 TR R

10. |aReshsfEA (Erythropoietin) FRREAT F IgER A

W 2. T W (S ) ( SR Preor % WY ) T8 St W T @ (R Rraar
HoTHoTo W aE FHTL FRATE TN ), 37 TATH I AET S1oUATO i HIZAT § F 3T 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
1A A A
i i A _

ECO R1
STICKY END

’\,’"‘W

STICKY END
DNA FRAGMENTS JOIN AT STICKY ENDS

RECOMBINANT DNA
Rex-11.1 : yi¥E=a oM ¥ 3R 79 (ECO R 1) 2 fsan 1 ydfae & Ffor & won
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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
(TEw) | ft 98 Ny TEe] BN 2| TF WRTRRES 91 NH ¥ Gy el IR GO T SloTHolo
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& A1d = 6.023 x 102* DNA 317)

e 5. w0 HifvraTell | UieaaT Qe fiere §2 10 3w gt fug g

I : T, Hifremsl ¥ wieraT TergfIus (restriction endonuclease) & firer &1 3
T el ¥ AR SHE AR & SolTHolo ¥ AU 181 A ¥ SURY @A & A SHangHst it
g A Ak W 21 I8 TNRH EoTHolo T w2l 21 Gl HIMEHS & SoTolo famzarde o & I
WA TEH A TR TEn H Gwd 2

WY 6. =D AT (aeration) & @ FA & 0T % arfftEw Red I amiftaer it IR w
et aTer TR AT wE GeARen (shake flask) @ GO @ reoTEat §2.

I : (i) TR ¥ forh Tl e 1 SFaaiys TR W SAET f6Ha1 s 9% & S 91 J v

B & B Fehal
(ii) St FR=R A pH, A ST F Fraeo 37 =vaw et 81

(iii) 9N B A D R :

- (iv) -9 R YEY FeReERt ! Sift Wi ST Sehdl Bl

we 7. Rrgren & wamel & uier Sfeesiire 19w Sereur TR aig SEet e R e~
Framt =1 aTe H gU T AT T

I : WY (Palindromes)—a 90 % TP e oW 7 99 A W R T @ WK @ 2
H— weraTer | ARF SoTHoto H AR &I T F1 TF U FHA & S Ug F ARG B GHF T W
3 Afedl ¥ T Skt TgT W & S—5' GAATTC 8’ ' CTTAAG 5 383 3130 GAATTC #1 5 - 3 fewr
T W B Afedl ¥ T AT Vel M PR W 3 > 5w ¥ v 9, 99 N 9% a9 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
gfreait (recombination nodules) Fgd HECE TR % WER I Eﬁﬂﬁ@ (chromatids) % H=T U A
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
i1y i § foF T S 50 G IR (recombinant) # WM I W1 WA B
. fagw o fFd 1 9 F 99 (chromagenic) 918 # SuRefy ¥ 1 991 w6 §1 oA S
RS 1 481 ST 9161 9erd &1 SURf & Hen &1 1< T 81 3PR fien 1 o7 € o 39t 314 € 5 o
T rafos & Y Iufe € 9 T S uRedd 76 530 § (RSriE Slotroto Tui e 7@ gan €)1 feT 5
S ¥ i SloTote MR R & W 98 Fitha 81 9kl ©, Fera®y 398 s ieeeiaRes &1 SN T8
BIM 39 TAEH i Sufef  SHe) @it e SicHt 9 €1 Hhe Sl 98 e w8 i S o Ao @
T B 9 fafy wedieraifes SRiigwar st B g0 20 e F F YW S0 9 en S e )

¥ 10. Freafafaa = witrer auis sito—

(=) vfowdtas w1 sqwd, (@) IEIRUERT, (T7) STWamE SHEHi

I : (& ) Wfagdta s 3q9a (Origin of Replication)—38 et i 51ew =1 avas T« 21 98
I% T3 § el ¥ WHdaT (replication) St YESTH Bl 1 STel HIE SoTHoTo H TWUE 30 JTHT A TS
ST €, T G HAHSA F S AR S Wbl 21 T STTHH NS Y SoTHoUo F Naw9 Hi T
o 3 fore off Soeerl R1 3: IfE IS TR (target) SloTAoTo Hl I TEAT NI HTA 9Igadl € A 38 T
o A T (clone) T AIET T Scufe T 1 SR (ord) STafts WRET s N TeanT S 2

(@) STERUERT (Bioreactors)—Ag UF W09 ©id § oI gl 57 % GHH ¢ fogd garshay, e,
Sl 9 WG SIS H ST A g Hed A Hl o9 B9 A R sar fe wery ok ¥ wiefa
form ST %1 IR iftd S IR % foT Srmean wRRERET Syees ST €; SR—areH, pH,
R, e, fyeifiy, Siaise sk Seiite 330 3 o S 9T aEiRiEes faeeT (Reffr ) SR #1321

J T JEIRR B0 §1 ek SUR HIGRR 8§ RUT % =X orweeg ¥ fason ¥ wera
fireret 21 forcire® TARTERT (Stirred tank bioreactor) ¥ TS SUGeHdl o ST MUV H1 1 HW T
e g do TR ¥ eal gorel % &9 § Ash o1 w81 il § U ¥ahwE 91 (agitator system),
SRASH FeE T, "M 01 &9 (foam control system), W-T=o &= T (pH control system) 9
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%ﬁq%aﬁﬂ%ﬁaﬁuﬂﬂﬁmwﬁlaﬁqqm(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, & for g Toreren fraeror witerr @t Stravaehar Bt @1 98 T 39K & fog - g 2

W9 11. W8T T SaR0—

(&) Howiodo, (@ ) witerart Timew 3R Eowoto, () @il

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
FloToTo TifeFRe TIEA HT ITAM F T U (37 féret ) fafer grn swnt < R o wieremferatt ar
HYANUT Bl B1 98 TR SIS oTHolo (Genomic DNA) ®) 2w (template) F &9 § ¥gF X
sifafFn | fie 9 RRTERESY (nucleotides) T SUAN Hid €Y SHHASI H faega = < €, AR
FroTAoTo wftradta™ wanwr (DNA replication process) s SR SIeLdl Sl €1 78 StoTHoTo GIE ! T
Teh 3R T Yot e < Sk € erdiq ueh e wicedl @t Frator € @1 3w R ¥ wewem 90— 98°C
19 3 HRO DNA o5 € S & e 360 <1 199 UH-g8e A 99 81 w1id =1 fR dR-+R arowm 1 &9
FH 40° - 60°CTH TR §1 T WY W DNA & T T % WY JeHt T4: DNA 3] it Frmfor g &
AoToTo F I Jaanell ¥ TETl F YA H T (annealing) el Sl 21 ST § 91 THR F
HfFAIEES TEHERS % T9 H 1A W 81 39 YHR TF T4 3 < DNA 370 &1 Fmior 8 i 1 39 e
¥ Taq EoTHoTo UfeTHisl TWEA it SuRHfa A B 3| W TSEH * 99T TFaesq (Tharmus
aquaticus) SaNT] A W FFA1 T &1 T 90°C W9 W it Framsie @ 2

REGION TO BE AMPLIFIED

3!

DOUBLE
57 STRANDED DNA
¥ DENATURATION A
rr||||||||3,
PRIMERS ANNEALING
5 | HEEEEE l I
DNA POLYMERASE
(TAQ POLYMERASE)

+ DEOXYNUCLEOTIDES ..B

EXTENSION ..C

‘ AMPLIFIED
(~1 BILION TIMES)

Rm-11.3: m-\’aqm M(ﬁoﬂomo)mmh—mwﬁaﬂmi—
(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 9 RNA it 3 1 ¥ fag difeus 7
RNAasemmﬁlﬂ%l

WY 12. 7Y A & ol @hieh Ual oSy, (o Freafafad & sier & 98 wi—

(&) wnRaE HoToTo I TUIGHT StoqToTo

(@) 3MMoTAoTo 3R FoutoTo
(77) TS 3R quEg e
IW: () wHifsas SotHots T YoRGHIT SotHolo A FR
(Differences between Plasmid DNA and Chromosomal DNA)
o Ho IReTE EloTToTo U SToToTo ( ey =7)
1. |o% ereRr & 9K S € 3W: 7 i TEA HH|HR A 9 B ¢ 31 S K TEw A O 2
Bt ¥ (30 ¥ FW)|
2. |den ® wF | dt 100 A1 SfEH) e ¥ T

3. == <iftm @ ¥ fou sevas @ fog Fo|sian % siem % fa savas € 81 99 S
| amEd IS R €1 e TE . ([ Bt @
4, |wwderifes sfRiywar 9 Sufedal S ;Mg SiH srgaferal
SRR A &
5. |¥9g™A (conjugation) ¥ W wid Bl A ¥ 9O A oal
(|) aRouAoro 3R gororo # =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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