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7. |feq wfswEeT wfRdet (TPA) ARSI FHERY (ST Y9 A1 a1 gegrEm) |
8. [¥em Mdumgm-A ' 2 M ¥ ITR § 7oA Agd= R
9. [gdem uE WA R
10. |uResigfeT (Erythropoietin) FREA & ITER A

W 2. @m(w)(mﬁm%m)m@uﬁmwaﬁ(mmm
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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
m@@
-A .

ECOR1
STICKY END

’\,’"‘W

STICKY END
DNA FRAGMENTS JOIN AT STICKY ENDS

RECOMBINANT DNA
fe-11.1 : 9f¥E=a= o==Igw ¥ 3R a9 (ECO R 1) 2 fen @1 gt & Ffor & wxonl
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WY 3. e TG W S 219 9 ok ¥, S TSR W IR AT Aot Hahd § T anfves sew &
TR TP T § AT FroTaoTol 3 508 A § & way ermdi?

IW : FoTToTo ¥ IfAF-TearY] (biological macromolecules) Sfew H=T o 219 &1 & Mg
(Tmg) ¥ o 72 Hftres eory] SR 1 T WRNRRS 91 A § Hvee Rd SR O TF FeTioto
Tue () ¥ B 31 T oot F TR S BN i TH 31 & R MAN & Fmivr § weafuw gE
RoTAoTo ¥ Tt }1 2W: HoToqo & =T a1 R

YT 4. ATE F T iy 3§ FoTTolo Tt AR WAl FATERI? 3T L | Wyl #hiag)

I : W WIFEAT (Molar concentration)—TFe) 9314 9 wisar 3R 31 ataad & Sa! AE 3 A
Bt 1 Y TTrIean RIERAT (molarity) % WY & e i < §1 it wered 2 e w wiet S ¥
Iuftad 3WF AT I @ A ] THH AAF mol/L & R

TF AFE s () ¥ Sewiete Y GRR R = F RN FEA x 6,028 X 1028

= 46 % 6.023x 102 = 2.7x 10" d@&
(DNA %1 & HIE = 6.023 x 102 DNA 1))

WO 5. T ittt § ufvasa qrayfreee fired §7 s v = v frg v

I : 7, wifirsll ¥ wfaea (restriction endonuclease) T Rl &1 A
Fo SamEh § smhavE HanHEEl F HoTeto ¥ AT T8 FA Y Iuflwd @A €1 A anopdrh w
e F % [ 1 I8 TIEA HoToTo N Few ¢ GHEH SRl ¥ Rowoto faamads v & =
Wewm T ¥ aed W w2

" W¥ 6. ISP WA (aeration) T PR = T 0T F arfifiEw Red S avifitaee S M w
R |6 W T T YRR (shake flask) @t g1 H aar sreowat §2.

I ; (i) AR § e TR A7 =1 e T W SR B @ w5 § 9 e wiw

B T 9 Heham
(ii) St R & pH, ar@M o1l ¥ Frem 3y = 8

(i) TEX B I

(iv) ¥99-999 R &Y Frere 37 s 9w w2

Wy 7. fiveren @ wawel w0 ater Rrgifire argeRer SavgRer e sty A g 5 -
Forait =T TTeTT e g o T ARt srpEe wend)

T : WRFEM (Palindromes)—3 I F TE AR MM s B I A R oF € = @ 2
SH— T | R ooto ¥ RS s e 3 G U ST £ 5 e ¥ i B whR T W
D sl ¥ S v TN & SA—5' GAATTC 3 3 CTTAAG 5 309 3157 GAATTC#1 5 » 3 e &
T R T ¥ O S 9g S 3R 38 3 - 5 e A wer Wi, 99 o 9% 9w ded &

¥
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IE—  Eco RI
@i g CTTAAg 5
5 AG%T ¥
Al :
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3' GACGTC 5'
* * .
5 GGATCC 3’

BamHI
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¥
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WY 8. AFY FRrvTsrT it T H T U AT Aw wand § R i Slototo fr s s $?

I : YA ST FMT W w9 qafaen (st prophase) ST (pachytene) Svemen § wrgme
AftHsT (synaptonemal complex) # TF o1 e vl W e gaw gfvredl e 3 e €, 3R qrdaR
yfrgut (recombination nodules) FE 1 He TR % TR YT BREEY (chromatids) ¥ 791 TF @1
aﬁmm@aﬁqmﬂa:m—aﬁﬂﬁmﬁmﬁm FEa | T e HooTo (recombinant
DNA) 3 W #1 Jdaier giveal 37 2ol o a7 & i W aRens 3y FEE TR TS

YT 9. T Y AT Tehed § 16l widgas ( iy ) wemgw = wa arina fags &
TR SoTToTo TTaTH FIRTHISI 3 WUToT Tl AT &t & f e wanr sweii & s st wamar 2

I : CIEH e RIS ) HE Y e S H NS Fe 9 ) T w6 e
4rg fag & w9 H e w1 T €1 7% 30 W9 W H6 2 v & s A Y aifsa M wm d
i o il } fF W A g TEfE FREA (recombinant) ' TEEM F W wHA &1

fag® WA Rl @1 95 % 99 (chromagenic) S8 sufafa ¥ 1 Y91 e &1 wewEw @@
ForeRraRES 1 95T U e veid S SuRef B fen O Gey wa &1 oPR A O ana € @ s wd 2 fe e
19 Frafas F H S § o v i aRad T gon § (R Sowieto T Me T g )1 S
o # feramdia SioTone wHEie # 31 R a7 Fifsra B ikl §, weraey 390 421 TS w1 ST T
BT 59 TSIEH i IRl § S @ e HieE a9 & g we 7 fas $wEt € 7 5w e 8
T 2 7% ffe wederiies whdiemar S R T A fogw @ We T F0 F R w9 ke

wy 10, Frafafas & ditra aois wifae—

(=) wlrpdaa &1 599, (@) TRERT, (71) JAqHamg qwe

I : (& ) WirgpetaT &1 39T (Origin of Replication)—3% et it arges &1 1avas wre 31 72
a% o73Hn ¢ Wl A Wfagdia (replication) F YT BN 81 T W NoTHoTo F WIS T ITHHFA T T
Wi 2, T i Hifremel F et SR o Tea 81 T SN S 7E HolHoto W N 3 Yem %
= 3 fog ot Swerh €1 orm: ofe S TEE (target) SoTHoTo H FHTH T W FTN AR € A R T
Hates W T (clone) TN TMEY FT5epr SeAfd T 0 3T (ori) sreaftis whrew & & wedm wwa 21

(@) ArENfUFRT (Bioreactors)—78 Tk o™ WA & o1 gl &1 % e 2 forad gasrsial, i,
Sl @ A SRl 1 ST HE 5 S o B 9 B9 9 fafre sar s were o i wRefda
form s 1 FARTERT difea Seag T % T ergene WRItARl S9eea FOa@ € SR—ameH, pH,
fFmaR, v, faeiim, s snfz) Sl &M 3 o S aren SRRiER free (fefér ) R

Y AEFTE SR A9 81 T SR TRRR B @ R F oty rwEg & fas F wera
firerehl 21 forcires TERdE=x (Stirred tank bioreactorjﬁ&fﬂﬁﬂwiimﬁmﬂmm%l
oy g 3 IR ¥ v gorel % w0 3§ Ioi w1 v £ Al  u vl 991 (agitator system),
SFHS W™ 7, I I 99 (foam control system), W-T=e Fa=01 @ (pH control system)
WRFEE7 ¥ER (sampling port) &M By 2 frad wadw = g w7 av-w9g W fwen o 9w R

Q INCREASED dp
ACID/BASE L ——MOTOR SURFACE
FOR PH o] i e— FOAM AREA FOR _l._l_a_
CONTROL . BRAKER . OXYGEN ) JIN@L—GAS
: 1P TRANSFER |, » % .o o] ENTERTAINMENT
STEAM FOR ~FLAT BLADED e fhten e
STERILISATION < IMPELLER o o fl e
- o\ -CULTURE o ® %,
BROTH BUBBLES/ ‘===
DRAMATICALLY s 8
lNCREAgE THE
= OXYGEN
JE——STERILEAIR  TRANSPER AREA

(A} B)
ferr 3.2 ¢ () ween Riells i ardiRiere: (B) v amtss dla eaiRdaes Breds grr SRy man & gorgedi @ s
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(7 ) IqWaTE €U (Down-stream Procesing)—ﬁamm #wﬁﬁmmm
FR 3 7 fauom F foaw ¥ IR ¥ vES = W QA TR TORAT 21 T YU (separation) T WIER
(purification) GRAFTA € 81 T WIS T ¥ AHAE UHTHT (down-stream processing) F& 1 g
i 3faa vy F wg GEfim F@ ¢ ol & 9o A 39 deu ) fafieadta wieor @ e € wee
IR ¥ fore ghfe 1ot Fre wha 9 sravma O ) 9T v sar ¥ e - fard

WeT 11, 989 ¥ wage—

(&%) dtodtodto, (@) WiE T TewH 3T FHoloWe, (1) wR

I : (&) WoHfloaMe (PCR)—WoodiRe &1 19 yifrrmsr S fiawm (vt gaen
srfuafiran ) &1 98 =9 W ¥ 396y e SoToto |UE # oA (amplifi- cation) faftr 21 39 sfafor &
FoTAoTo TR T H S F1a T ww (37 FaY ) fafr gro swirht <iiw & avies wfevepferadt ar
Ay 2 #1 g% g WAfiss €owete (Genomic DNA) 91 %81 (template) % &9 H WIa F
sfafiFn | e I YRRFEREEA (nucleotides) FT STEN %t g ITHHA *1 fnge R 2w &, i
FroTHolo UfaFdiaTwmT (DNA replication process) ¢ S SYETET S o= FoTAoUo WIS Tl TIHT
WF 3RE T Nalita i o gk € 1uiq O o Wi w1 Frfor ran €1 3w whEa A wefiem 90— 98°C
A % Fe DNA forgear €t s @ v 70 S o TH-T 4 39% & 9 @) Pt - e 1
FH 40° - 60°CTF TR €1 70 a9 R DNA ¥ 9% TR & WY g9 T: DNA 3] 1 Fraior @ &1
HoWolo &I I Faaell ¥ YR F A P TR (annealing) Fa1 a1 &1 ST ¥ 71 ¥R &
FAARTES TEHERA F T H T AN T T WER U WA H S DNA a1peii o1 Fraior & en &1 59 afen
# Taq GoTolo Uil T~IRH @i Iuftafy § @@ 21 3@ TwEW = gHq uFaneeT (Tharmus
aquaticus) SaTT] ¥ W fFA TN A 9 90°C WM W+ framie @ #)

REGION TO BE AMPLIFIED

3’

DOUBLE
5 STRANDED DNA
{ Hear v
| DENATURATION A
NERERERRR®
PRIMERS ~ANNEALING
s LLit i
DNA POLYMERASE
[l (maaroLymeERaSE)
+ DEOXYNUCLEOTIDES B
5 ¥

EXTENSION «C

2 ﬁ%%%ﬁﬁ;%;j

AMPLIFIED
ol {~1 BILION TIMES)

Rer-11.3 ; JiRwRs Ajwen alﬁlﬂﬂ:n (StooaRo) 3 Fawia— s o 3 A wor #—
(A) Fiftsmreor (B) 3wEwE aTarlieRET § (C) Swswel @ )
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(@) ufererT e AT Souoto (Restriction Enzyme and DNA)—a¥ 1963 ® 3 T=igH 99%
fermy s o Wﬁﬂﬁﬁﬂﬁ%ﬁ%lﬁ@ﬁo@oﬁoﬁﬂfﬂlﬁ‘mﬁ(methylgroup)aﬁ
Siiga &, SR TEU LowFeTe T HIRA & TR TUIINIES g 91 anfvass et g1 s €1 DNA 319 i
FEA O TSRH i m@@qﬁﬁ@ (vestriction endonuclease) &l TN TE AN T &N
WoneR 5t fEeE §1 SR TeTEH @t G | SoTHoTe Ft fafire sl (fugm e W T avE 8
FHN F2 EY oToTo HI I TWRRAE FoTAoTo (Plasmid DNA) ¥ g1 Fat 81 98 TIHE HoTAoTo
%Fﬁaﬁgzzmm%%hm@@omo@ﬁmﬁﬁamﬁlmmaﬁaﬁmsﬁﬂﬁwff

w21

() FIEAT (Chitinase)—T¢ TH THR H TWPA © S FEEA (Haswl w1 ww o &
MRTREES) % T F A STEvas 2 31 PR HoTHolo H s HIVESH A W1 ST 8§ 70 wEfeaw
TARS T WEIH A FEa e 1 9 ¥ Sotioue ¥ MA@ RNA SR I w3 % v sifeww 7
RNAase 74 frg w13 €

- WP 12. 097 AT W = ek gar e R frefates & e R 9y s h—

(& ) TRE Hooo 3T Jurgshia fowtowe

() ARogToTo 3T Frourono
() TEgfEe N wRgfaeTE
T () @i Howrovo T YREAR Sobrioto # FivR
(Differences between Plasmid DNA and Chromosomal DNA)
o Ho TAIFSHE SloTToTo Tursa SouTouo ( ey =)
1. [7% 9T=R & S W € sm: S W Tem F9|er H 9 S ] I: S 9 vem ofuw ot
o & (30 § T
2. [dEm ¥ wF 4 AT 100 A1 i) den ¥

3. |7 Siftm w1 ¥ fau omaves ) feg Fo|sian ¥ fee % fo siavEs a1 ) $9 W
 |etfuftam amend wEA W ?) 9dA T B [ 9 f
4. |wdErdfes wfivea A Suftm T @ [idesa SE i
iR B &
5. |99gwA {conjugation) H o B peewc kel o] |
(W) sRotAovo IR FHoeoLo F IR
(Differences between DNA and RNA)

o Ho StoTHole AMCYTOTo

1. |RoTeTe # Teiiatiirmara ekw 2t 21 ALToTe H Trgaire Wy et 21
2. |7 RRAER are TR T ol o € A fRfER mq:«ﬁ'vﬁ'—ramq}maﬁ%%l

atfers wart 21 R YO T Y HH TR O §
3. |TEER F A g ¥ SUeR ag EdEn $19T a1 5 @ @ and = am an
T A % S g 2 AT T WEErE W SE el
1, 4z v fews fa @ T T TEEEE o o
5. | @ Wi (veplicated) & wHm ¥ e W W g @ D gea § W fmin
FoHoTo ZRT BT B)

6. ot it o ¥ o wid dm 1l |Faw v e ¥ e v 2

() Qﬂ\’{ﬁﬁ@ it wodigfesuer § o (Difference between Exonuclease and
Endonuclease)— TSR SoTele ¥ AR A frriereg = 3wm +0@ ¥, afts wargfems
RoTolo T R FiftTe Toel W F1ed §1 7 Faw Shamsll & wg o &
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