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TG TR & FEAFR '8 FIQACAN STAENT G Cofa Reaiw efets eegfe @ |
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(LESSON-11.1.1 : DEVELOPMENT OF BIOTECHNOLOGY & ITS HISTORY)

Gieegfea e 8 2%z (Development of Biotechnology & its History) : seaa sifiesra I @ = 74

QATF w2, BRI g ToAme, WFq (AF AT T (O, % (A SreE o, WK W& (@A e

TeoMa 03 SIPICR | (SN ISTH o efeq Maea Freass &R Sesime, Ffawerd f&m Seoima, «fmee 2w

Rfam Mo DNA o9t s afsfft «om a1 @i Fiee i TR I8 SAst @i Sesms stz |

fafen staRel ¢ SNRETR A MY GRS [ien =@ [RE@ e qwhrz | T2t [T GRRkeeEs [fen

MR T ST IS SgfE 4R TN 2@ ey A s seEEe (Biotechnology) | ARIGHEER

(Biotechnology) *f5 sq0 3@ (AtF R Ry 9welR «fifee @ epfie 2@ AFEe @7 IR G12 b

(A= |

557 Wooo J=A STA ICARAN '@ IRENITA FAF ToErre #mie Teoiva FA0o! IR O (ATF2 Ge e TR

wF 2 | 9B 8ooo J=F SIel fiAREl @& @t e h (baking leavened bread) tef Fate! 31 GRayfes @&

TAMI | A0S RGBT @, el =R Wiyl Tge=iifon Mugen Graeyfes e =Te T | TTo So0 AER 79

(AT GRYYE A FAIAT G ABRAN (F@ RO ST 3 |

A 2 Karoly Ereky ssss e Biotechnology *ifb @9$s 0w q0a1 4191 F41 21 | SETNSA A16x

16 FTER™ o0 A Biotechnology *tv@ &xw JR% 3 I N7 41 27, @@l Institute of Biotechnology

o IR @R et Louis Pasteur @S SI&itd TR FIcHco* elfeqid «wist e 0 ol Father of

Biotechnology fzeTea Figfe mrea =7 |

GRAYETF M2 Ol SICIHA1 T4 TR | - @=isre 31 77red Gveyfe (Traditional or Old Biotechnology) <3t

Tow 1 Sy GkeyfE (New or Modern Biotechnology) | @2ise Jt sj@re Gker(& 20 ebfire @ e et

I IR [Reew I g GIFGRAN ¢ zas A2 I [TR, eizq, |, vt Tonfr [feq @ <mwy Seotme

T | O SfFreT GREYE afen S Smama A TEfHews DNA ¢ &8 i (cell fusion) @ice=

TG @AbE wAea (genetic modification)-«3 7% J&f2 2@ Ten GRe(& | wlR FEETs DNA efes

e R «@ea WG @ ST ST FHRER TG WK F1 ¢ FiefFe TeAm (o a1 @St AFfoweld

(8% T4 TAMA TR AR SOTES | (@N- TYGICIE O WA [foq «@0aa 290w q2l- TP, G esia

Zorin Seova a1 | R[ifen @R aft ¢ St @Iw ¢ @R SAMTTR MG AR TeAW Teoima 4t | R s

DNA e3f&, 5o F@mR, o Fexq agfe smfe 3987 TR Txe wites 01 ewifs ¢ oft e toft w1 Torfm

TREIR 20 YT FREYTE |

Gieeyf&= [few =t (Different branches of Biotechnology) : teReRfex a1 (s =ie “i5'e [ifen cw@

GIeR(&R Tl SPTtd REAHEE T =147 Row T4 TR | GPR =R w0ey g =141 s Sien s 2e-

»  gib &R&& (Old Biotechnology) : @ “&fets @I SERTE AITA IR (FF, AGED, O To5if
2FS T4 W, OIS S GIReY(& 0o | @T- G4 (AT W3 (O «_R H6F AILE a1 Fo (ofd 351 |

= wiyRe §kegfE (Modern Biotechnology) : @ #afsts famerfes a=t 72 Trs (@I Qe U F
ARG T8 T T4 €W, ©IF NS Qef& I | @a- o FemE, @ane sfeufiie Togm |

= JERTERite (Bioinformatics) : &@a fmers ¢ enfoafze [fen wfha wwum farmd ¢ SRrfikvm [
ST AR T, FEATHR AN 8 62 AYfed TR IRCE I3 04T |

= e &<egfE (Green Biotechnology) @ @ “mfete famerfen awmmem mam Rfen Ifw Seams
ARS8 wilTS ARIST T T, ONF AE GIRLY(E 01 | @N- Bt @es, Bt e, one] 351 |

» = @<ey& (Blue Biotechnology) : SkeRfed @R Aw@le SEseER e THiEs, Sitvd A6 Gikee
T & | @ PSS A2 TLAMA |

=y §Regf (White Biotechnology) : @ “mafets Gierfes itad Maw Fgte ARE[RmEa $ ore
Y, OIF (¥ GIREY& I | @9- fSrag @ «Affq Seome |

»  @TiiRe SR (Red Biotechnology) : Bieesitsa GRerfer awehis @ifte GRayfE e | @=- f&m
R el Syl &t |

»  WiREE §kef® (Microbial Biotechnology) : 349 @l S&RTE (Q@NF- SIZIRT, IJFGRA, 2@
2o5ifn) ST 0 GRS s 23, ©UF ©itE NRHRAE GRef& 30 | @=4- FFss E. coli «a =iy
S eI |

» AR @9ey& (Environmental Biotechnology) @ @ “mafete GReyfes TR M4 S &
BRI ~fRTETe MRe g T4 ' G392 ARRIE TS 8 IS 14 I OftF AR - Qe(& I |
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(LESSON-11.1.2 : IMPORTANCE OF BIOTECHNOLOGY)

GrRegfea ey (Importance of Biotechnology) : 43 =rere (78 GReY(E MM & 8 TGS
GG wwgelel S @0 HEICR | A (e Y e A-IRaE o GReyfE 987 F@ SR |
e v3 Wit GReYeR ors Reee St 2 wtac | W T, IRcwa ¢ AR e [few
ARG TAMITR SIfEwl (MHITe GRAYE WS TSI B @y M 207 | N SRITS g T (FGd
M ST A | N FESh M@ SReyfed emg ¢ T8a] 79I 1efwe e oot =@ |

= FRew@ (In agriculture) : T% FeaA Sfen ¢ wfes SeAmaww alft R waw GReyfe FRewE
ergeel PR AR TR | FROFE GRS STHTn Sme JeEl- e Ofew ¢ @it Sesim, B
TG Tafere Tewa oows, JoAen, e3¢ iy Afsrd Tfew SeAme, S AlCAIFALTHTF,
TIZEICE AFFA FAOPTE ¢ THo A (@b qiawTel 7om Sfen TedAmw, @ 7y ¢ wKF W
AR 7 @ 7 !+ T, G~ ifitna Ica-Rensa ke Ik osim Sraeaiay |

= BRers@ (In medicine) : GRefer smm Sgfs Hivemiem smRer | bivstrra adragfes
RU oW ZE- . @ {9, @ afetaid ¢ @of RamEs Sosae $eAvE, i, NIeEd e Fhete
Qo & R wm SE =, (i), w5 Sew [ efioeg T geee I IeEe
QAECR *F 1, (@A, SHETFEEE, A, GTeres, a6, Sufoafe Tesima, (iv). Rk w1 7%, 1@
8 V¥ (A3 YA 94 8 TAMIT Seswa, (V) Rfen @iom BFt Sestma, (vi). R[few eyuem weise w4 @
Al Jia 1 |

= fgrw@ (In industry) : SRe® Rgrwm@ et I AT g AR Fgady Seoma F41 781
2R | R GRagfen SrEewen e =e@- (i), [{fon w@om g o apmes awmid (@ - qeies,
te afTe, SpERRE 2erifh) Beoma | (i), HEEN (AT @A ANCER T WRwwy SeAwe | (jii). SeE
oieT @ BOI (AcF 3 Teoma | (iv). @@ (Jatropha curcas) v15< Sfegn (e IcAferee SeAmd |
(v). Bacillus amiloliquefaciens 8 Sy SI9&aF <G ST GFTE Tom |

= «fft= T (Protecting the environment) : eiFfes Aftacea ORETy TR 8 ARE TEIYS A0S
GRAYER @R TR @9 IR e =@- (i), [ S9&k 977 3@ Wk STReE, j2Aire 3w,
TSR RS T8 R (ST T AR T AIPIod AR P 761 @ ARCIT FIIS 1
=7 | (ii). 9y ¥4 @iy qiifesia (bio filter), Icaiem™™ (biosensor), FFEGita &=y b= (biochip)
3R GRS Seamea &= i (biocell) 18 Teopifn wie st a1 @@ 1 (iii). fo i ol s
GlReaha ¢ Rejeer ewfen S 21 | (iv). SA6A) 263 A6a SARIN Face FEIas A& JIE
AR |

= i 41y W= (In heavy metal extraction) : stsfks e 4 smi szzeet metal leaching <
GReyfE et F 7 1 @w9- Thiobacillus ferroxidans 9I5s J<GRE F94@ ARA20 S @R 8
HAFIRCE STV FCH (M AT TRE S oA SRR T4l T |

* I @AF g Beema (Fuel production from biomass) : =sE== (fermentation) “m&fex
AR BT (o] =i (- (N, RA-SRONR R, TeT@, S, doreirsl, Jggae e o7 (A
TN TLAM T4 2 @] Gl %o 77 |

= Wy 8 A" Sesiwe (Production of food and beverages) : @<eR(& e ¥ el A=y [fon
Y 8 AN eFe T T | (@NE- HACED, 7, e, Wew, IREw, R, eiEd, 7 @E q8 (@b (@wH-
Cﬁﬁ?, N ElaGE CQT%F{) 3o5i™ |

= fRfRxrwa (Miscellaneous fields) : (i). T, Sfen ¢ aifiticz s3am wwrewad | (ii). [fen g G
CE (IR B AR Ao gl g cof | (). DNA feeti &% a1 fee Froest aze o oy,
45, 4 1 Toz *Mrewa | (iv). Tfew @ eft sremita W Sefe ¢ wifewfy Rafact |

frwidfa 1 : 5 | B SR @ eahs Sfefafie S A & & e e o o b s tofi et |
2 | ERAYER TG0 7B @1 @ TAMH FROFE T37© W OF T G &fSrava cofi I |
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(LESSON-11.1.3 : POTENTIAL OF BIOTECHNOLOGY)

GRefe=s weamt (Potential of Biotechnology) : Reesiafea 978 R[few 1oy stigfie Gerfe @t sy 1 7183

0 ST TR AR | GRS 2SR BTG (NFIEAR R R YT 8 We(|ifs Giaeyf& I o7 foq T |

frgrw@ @ o) e 7@, @W- IR, e, Fy ¢ «fw | @ let wome Greyfen sEh TwaTw v

QT Trgr 1 =0 |

= e F\ifRe (Genome scanning) : feam w1 efets T 470 ¢ FEEWE @A GIRE T fea
@ Jfon w2y el AR | GHE TE (@ e R Wi fama (a7 54%) R[fen s Swxit st
Y R(J ¢ AT 1 MR |

= & R e TRGF@eiR (Gene therapy and RNAI) : 3gifen @i, TR @32 g @ b @neR
ey fom =iz g fa e 3 #tic= | aoea @i SjfEe e AR e T faw ae efogieon o =)
@R fees a2 &erea oizart, RNAI, siifeem 11 s fewm ceifoa e a9 =3

= &5% @@ (Stem cell) : @R @ ARS8 TG FoTTH1 @I (@FF- B-Frerizs 8 T-Freemn)
FoBRS 20O A S EB O 6 | GIRAYS NG G 4R (@1 9B I QA oA @Afogiom, @i
R (1T (O, Tgd SR~ Topifn SR zered T 0 T FA ACR |

= iR WG (Micro RNA) : 71319, S12apT sJe@el, Ko o1 @12 ameeitas @iot [erd ¢ ey sz
ARG I TS A GRAYGR & IABF SFH | @b @it R o Fes afery 7@ |

= TweeEEe (Nanotechnology) : @ &yfe =@l "M@ sdRF “fiqed IHE TEa TRCS! (&1 87
TBeAme T AR | @ efETe SeHire I8 TR R T G| ¢ 4wy FRierel v w1 T8 2@ I Rt
W S FCACRS |

= f&m @ife (Gene cloning) : &= Gifie 3t ffEeTs DNA 23fE 2 3@ MW7 It 5SS Sl
2BS Al QAR | W SRS @ oS A F RS WS ARG I8 TeAM T 79 74 07 S 4l
R |

= foaw w9&@R (GM microbe) : @b AfTFET W&R IR FE@ A@F TS @ AREER Ee@l
IR (581 BoTCR | S a1 AR, WV SRS Gracs eigfos AR e a1 o ¢ wfeen Sesim e
Gej IR 1 (S |

R SRS FH (I, T© NE GRR I YIS IS 73 GReyfed M 48 4 T899 [ | e

GREAYE Tgd FANRZA B I @FF TPV ANLNE G T4, T I, Fg ¢ e o ek

RIS | S T ACR, SRATe GRReYfed [fen e SIe TmE ¢ Siafos Jfers wwgsd B ALE@ @R

Y01 MR W AEITT (GFR ORTod Toel I |

(*1%5 afsta, FRmIT efewy,

GPTERS §I9, To7 |
TG ‘ 3
FRECEH A e el {‘ A Aot «rg SraeTT
TFAeT T 8 IR |
TSI G
Wy € AT e eqIFTR ASTIR, FCETE 90T
Toq @R BifeHE Fesre o (AIPBES @6, IEEPR Io7 |
cefom, w2 Away, @6 aEs |
' foReea A
I/ AfFaeadt o) T (3, R, e
I FloIE, CoTES I AfTE 3fa @), €34, HfsEh,
Je7, e T, TFIFE 6T | 91~ AP, Sk |
g

| BT, G5, REBTTe, AR |

| e (W), B |

aferemni G ghaEmE
oy SeretoIR (2T Sfgwam @i, AR
AZCEIEH FeF, @Il efsraidt s
oz, BT o ¢ Sfen 3enif |
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(LESSON-11.2.1 : PLANT TISSUE CULTURE)

Bfew Bop @w@ (Plant Tissue Culture) : e @@ Rew @b @FRE @3 744 Sfew FeewEa wa1b
T BREPIA (oN Rerae 06 | G Tfema AN (@NGARE IR Fa SIS Sfew ¢ @i aferaigy
TTe TLAMA ¥ S T (PIC] W61 7l Z018 AFSACE, QeI WG AR = Tl @7 2o |

(& I FCE ARINANE FIUGT @ @ 2T Sfema @ Rere=a o5t (@9- IS *F, A7), NI,
Ao wiexl, SIS T, T7) Sfenmz (e [flen Fca 70w QRIS Faw AR FEwR b s s
ToA BRI T=AM F1 TR, ©IF B FIAGR T FeA AW 0 | SR AEIAANE @ Topeas i qigea Feme 3412
el oo T |

S Readt Morgan (ssod) FReiem &fsh W&k Sfenteicar e Tfem sfiTe 2ens sk wrel Sitg 0
4 QM FEF 7 fofi @ s Sheetsh (totipotency) Tt wfefze 0 | Svo YBITw Sema [RifeaFe
5o sTreTelR ST <|f8 < Srmce T 29w aiNiw et Gottlieb Haberlandt & 5o seme «mafeq s
(Father of tissue culture) =T =7 |

FIUS @R T T T 01 B3 FE6IA Ml 29-f6@1 (In vitro) FETbRNe Je0 203 AF | @Ry ¢ aAfey Fw
I R WG el Tfem toft a1 & oy TS RCE AT I =2 | A @ efwww @il S
AR e I G (O T T I OF iR eFfes Io =7 | By Fiemiaa S Apfen xre JRaige
SHCE GHATT 40 7Y | @ Amied W T Tee bR wepiEt (plantlet) I=1 27 |

5o 617, TefEa @b Toa =M<l ZrEe Iromd @ ayfe T Bfen aome, Tre Sfen et SeAme «qe
Y SR (L@ Qg ey Sfers oAk | [fon ek Sfen Ry IeE AIt7aell 5e0r «Re PR SNl Feeee
A AR T2 T4 208 | G T e qifecs Bop Femr ayfe 3fema? [Redm same arts w%
FECR |

ooy @Emie eiRrew (Types of tissue culture) : Sfen ¢tzd @H ST FEHR T4 2@ ©F 8247 fo7 F07
ooy R afe [foy aF™ 2 A | @FF- 3| X FEBE, 2| CREGT FEGR, © | T FEABE, 8 | NI
FIEOR, @ | AR FEAGR, b | FFEAT FEHE, 9 | MBI, b | (ATIAET IR &pfs |

oo swEmR “mfex @i=PT7= (Process of tissue culture technology) : SmeeiR €+7 fofe st oy FemviaR
fafen «itsln My fog g AL A0S @ Efex G FRGN @F e wfe | B3 FEwiam ooy FaERe srEw
(RIAIRFS PR 4l =3

> | ¢S /o (Explant selection) : o semies o0 @ Sfewiet 1 @R 29 F91 T ST GRS 0 |
A @G 1o o FemiE 493 ewged @ae Bfeta (@ W qwATTA T v Fare 709 o @ g
23foq Toa N7 F0a | ARETe IS AW I3, AR 7], AoR =il Teyin @HallS end 71 is 397 = |
GRS FITBTTR A 7T LTS TR A0S ASOTU NG, (@G 8 THSATTA T | R TPEReW (ATF GIE
(AT R W @At @ @em W 1 AR WO FNNEE o GHATGEE GTTA QIASERIZT, QI0GE
ARG, @FEA AR A 0% SHEERE T @ @ @b IR I QRIS I e T3J |
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(LESSON-11.2.2 : PROCESS OF TISSUE CULTURE TECHNOLOGY)

3-9pv-38898pc & all

1 4R Wy tefFrd (Preparation of
culture medium) : B JrEBIER TFETS!
AR WeT @ A W Sew o By
JEBIEE & @ @ ffE Wgw @3 | [ifow
Real SItHa IREeE Sfowe! (At [few 4
MR A Feaces | @@ W MS [
(Marashige and Skoog, 1962) s &, ffeam
(Gamborg et.al., 1968) Kifks I7ze =7 |
e Sfema o ¢ I w U @ W TAmi
TS = O NCAR B Mg o w4l T |
27 @ N +ff? Tome, fobifim ¢ g tom @,
I FHES ww, SR SpeE, IR SR
YW o T =W @ AR Wwow pH
R 1l 432 eFgd G ¢ 1 — ¢ I &
Mg ANE T | PR Gl AR SomE-Ta
i sigrses eTe A (basal medium) s
N=RA N

o | A MgT @_gTEFe (Sterilization) :
sepR fiftam awE A SHamE, TE are
TREE GRIY TS AT | K58 b R & o : AT TZ® SBIFS T
GA G GHATT 72 QRIS AP TR |

2 fifeants s FF A G35 BT G QRITE 9ol M Atad I2 I I (el = TS 1Y FIes 1
AR | GFR SATalbcE FITEsact 78 (autoclave) W Gigye w4t 27 | fifsars SRiqTewad ag [ne sisf
(53%° G1.), BI%1 (3¢ ATTE) 8 I (R0 fifB) A 27 | RIS ~RCICH MIIANAE FIHA 2@ T Fhaw M
TG GHATT (AF AR (o *afo3 20 39-fSC1 FI617 |

AR Mg @@ geiw (Explant transfer into culture medium) : SRR 0% @RER @R GF
FREE SEFEHET IS 4 T | @ TN I77© W, TS, IR TS 0% 2213 SyeEa ww
QIS 91 T | SCAITCETAR T FEGR 2MCad 4 1RG0/ TR T8 703 wo 364 217 0o SIS
HIBR AR GHATS ST T 2 | GF°F 2@ X AT FAK S TR TR TR S I Sl
Y | TS 2fSTITR T Afeqa Iazs Wea PifG Apet Tee F0a SRITe 341 27 |

@ | I3 8 8 serfa (Callus formation and multiplication) : feat w2 @t B 7= ==
FEGR ~f@ STIM FCF WAfge O (2¢-29° G1.), TES! ( 50-500%) 8 HEAF (S000-9000 FAH; FE 8 e
7T Sv TO! fefrm) @ P st g Byl fee zm «of sl ¢ ffMe awmeds @ P
e =2 | qcF FEE (callus) IeaT | TR (0T GFAT SR BT R 2 |

Y | BRI (e <ot 5|t B (Creation of full seedlings from micro-seedlings) : #7= zrs Seom
2fslh SpRT 42T T 2felbrs & I TR ~Alt@ FioF FA1 T G T LG T I& F41 &7 | [’
A I TR #1771 ¢ Fle KM Ao T3 @3 5= Srteie 78 =7 |

9| 5% 511 gMea (Transfer of plantlet to pot) : @ #&fete wital Sfen 3t afFfos #ARiae e
Sforifers Tre AIta 71 ©i2 RAAGEHEF 417 PR IR QTS AFfod AR FA8a F91 - | 4 SRS
PR GRINE Wbre BN T Nafgs I Al 2 @[ FEame @ ARNS N ¢ent 71 1 @Al e+ @
ST, $o-00% AR THS! FHge T =7 |

v | AiFfes e Ofew geR (Transfer plantlet to natural environment) : 563 @< 18R 0w
IR0 AL T SRIE AFRoT #RET 2T T T AR GRS AR A @I 91 T | IO GFEE
5oy (T Bt ST TIPREA BT IR (X (I TN W AR SATIN 0 SLAW 1 T |
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(LESSON-11.3.1 : APPLICATION OF TISSUE CULTURE TECHNOLOGY)

ooy @leia egfea 99=19 (Application of Tissue Culture Technology) : &few eemma Smre ey =iy
-4 TN, @l AfSRIA 8 TS wdl T TS T | K Bfew eemas @ R ovea Bopy sk eyfe
4T wegld S A R ACF | Tfen S B3 FEDIE FESh wwegd M F S 4 =@l

S | WA ™ (Micro propagation) : sy Sfetna wdlled Srpy (AT SF TN WS ALAS BRI LA
o FIebiR ayfem @I Serew 7R | Bfew SR @it st (plant part) e 42 s o= e I <
FUbA! A ArGEs (plantlet) tof TR AT TRIEATE I | T, 1, T 8 FY TeoAMAdI Apfe
Tema 7o ¢ 3 ITA SPI BEAT B qrE Reew S Ardte, R 3@ Aeva e Seeim =3 91 J1 47 I
|

| @riye Bfem 8 (Disease free plant creation) : et Rtom Mg oo F11 4T SRAM I ST
@GRS AE 71 | AAE OGS Fe T_AM FE@ @ [y Seom @I wre Teoima Fa1 eI TR | (@H-
BTCBI, ColfeToie], “Gedf, P 2ol |

© | EIGEAE csfwma 8 (Creating somaclonal variation) : siam s &fen s *mred oo
AEE AN TRV @FE-HPA [eaw Ieiorsr «fkqe 906 @ 79w @257 Sema i & 1 @@ CiEEeE
COTRTA I | ARVIIL (AT (RACER RS R 20 of RIS T37© = |

8 | Bfgw At (Plant conservation) : IS v R Sfoncs [Kefed /e (@i T S99 o) 9 oy
IR 1 T% | FRE g A0 Sz Tfew (ArF A4S GiatoNg Seoime T4 @ eYfea e 7T |

¢ | Frete Bfew 8 (Transgenic plant creation) : <=w2 @FER JfRate fam eftes A=REw
TReMCPICE (ABIATEE 3 SR {8 T @0 ©f (A0 b7l Sfen tofl w7 wfice geres 63 “Afidre Tfen 2 ¢
B THIN A1 VI TR | G MU SNSRI, oA 8 SeigarE [Rid Sfegn Seom @ [@b [eR
OIS &F IR |

v | e Tfew Besims (Haploid plant production) : #RieItaq @] #RIF€ FE6R-GR NG AT Tigw
TeAWE T AE | PIEWEE SHPTR QT (FE Tofe wFgad | [few S ovm difws @rrei@em AR
ANGT TOTG TATACAT | 5@ AN AN 2L AR T AT SfGw TLAF Tl 78 0 ©f (AF ARG
3f*rs frae Sfew Atea T | it Readiad @ safers «Ita *eifis Toq Tre T FACS TH FACKH | IS
Poaceae, Solanaceae 8 Brassicaceae (7Itad 2 =13+ aifedl F41 781 TR |

q| RweY FEEE (Meristem culture) @ RGN FEvR B FEHR Mmed =7 @b [ew @ | Sfetm
NP Ao Hopes @fResT 0 | AT FEBEE M Seoifre FRIeE TRTs @ 9e 2@ A0F, Fh9d
@RS Bfre @M @I91-§_te A 7 |

v | It Sfema vt Sesiwe (Production of seedlings of infertile plants) : @@ Sfetm Tk
T 7 A1, PP SfetvR (@ o FT6R AYfE IR I3 g AN LS 51 ToAMe F1 78T | TRIG! O TTed
Tfeta g ANy Apeeied [fE i vl SeAma Fa/ & B3 bR ~afs I3 41 & |

5 | & FEwE (Embryo culture) : B FEmR <mafed o @b [RTw S 2@ FEASEGR | SHAFEGIEE NG
Tfen eI ST TP TG F1 T8 AR | [T T o1 :efenfs Fam oFa &l 2je(] e 71 T3
TR TG+ T8I = Tl | P (@ FFARCR 7 FOFEHR F1 T | T &9l [ 78 = Tl GRL RIS 0o Tl
fer 71T B0 ojelTer e g Lo 0 | O TesAfTS T oA AR TRoETS TR F41 7T |

Yo | W% @i Flaw aewa (Artificial insemination of inter-species) : @ FEbIEE WU Sfewrw
AT SCAF A AN FRCR | RO T3 AW Q@67 AT Hed =St T 2SR AFARCAR 79 el
FETHR 1 T &R ARISITS & Fel Rl A1 SR 2Jel % 174 Tfew S=oAmal 31 27 |

3 | R @iteR e (Body cell hybridization) : uf6 or w@ficem Sfema @biant sgae 9w e
Tfew 918 a1 W | GOIT S @ BCH! (/TP C2ATNG] ol Tl 799 CACR | IRIGT €6 8 BT, & 8 ©NF Sz
18 279 @ FLFAACA (2ATHI2PB-(ATBIATTG GRR (@BIAFE-MEBIAS e 7hw Toa Tfew 38 1 Z0acR |

3 | (TGRS e &= (Protoplast fusion) : @ +&fs & w3 7l for aefen @biars 7gfE aae o
(AF T CIREFTH ewa Tfegw Teoime Tl T8 RCACR | AR FRFARCEE (GG 72 6 B oICNCoa Weqera 1w
SATITNCE ICHIATST Y2 I ACF {2 ST F I 30 A0 A7 | 7 (G167 e e zzfie Sfen
o 7@ 1A b ewifen el ARG fiets q06 | (@GS fems (Fa SqwIa T 2™ e 90 |
TOIF I3 Y @ICaa e NEEFae™ few 906 71 vy MG IAe e 96 ©3 ©its A12[e (cybrid) 3w | =
8 GTCHT Tfetwa (ANBI2PE P w5t 38 Tow Sfewns 71 (A7l AR CABT |
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e By stesia Aefew et (Application of Tissue Culture Technique in Bangladesh) :

o iR Sfeniiem Rl sife wied dw 3 (tF B FbR W 3@ oF @ | T T (TR S

R @ ITEReN efSBie @ IS IR =11 A |

mﬁwﬁmmm%@wﬁwﬁ—mmﬁfgwﬁmﬁmwmmmmwm|mmmﬁgmmwﬁ?m
ffen e @ ¢ Ror SiFTea vt Seome |
TR B BRAMA | TS JIENACH FIF AR By T elfimay Senfrs st Wi 987 91 20= | @l @It
ST 0T TRAMTE ST |

= SENES, e, ff, FEEe agfe T SeAmmR Sera v S |

= I, T, 3E 3, Ged, [ agfe w15 Seommedt Sfema v SReAm |

v fifon oFr TE wrely 9 8 IMTR By FEvHE |

" HAIT5T Sl FEAGR € BIF TAMT |

= 53 FIETBIA QTR FCI (AT SNER (@I9E S MITHH I TLAWH |

e Ry Sfenfiem et B v staadiem o FebR Rawe Saowits I@aedl 5ae | SRosd @ea

BRI B MR G AT FS | AL \TF B! TR NF G ST TN S 2iers TR @

o A AFTOIE TR | TSN THowa woad e ¢ I AN ARFed 1§ TLAMTF bl T 2 S0

BRI Teoa [T Sraedlay |

IR BRI BeoImeeTR WAl g Fie Trre wREeEaR fefivree Sfenieem feew By Feme e | s

QIS TR MRCFHDGSIR (TEIE) TeAMA G FI2 R [Toqel | ¢iieii=t, elifeesrsi, srereirel ¢ T q@eTa s e

BRI B | 34 3, (el 8 (e Tenfe T SeAmEER Sfewd vl reAm |

P3N R Sfenfeas [Reem B Femr aweieiE @@ ¢ Rorht S o SFTed 51t Ssive, Yot Fe0i2 @ e

TR I (@7 ARSTAIT At BesAwe Topifn Srgriel |

qRIGIe IS g &2res 7egl (NGO) ©2t @% (BRAC) ¢ affisl 33 Rt ¥ ¢ (oIt SIefd 5idt Beoima @ Ristelw

e By SR 2feR PR 8 TWRER T YRR Y@ MR |

ooy =rmR =S AR 8 weIRePER (Advantages and disadvantages of tissue culture method) : s By

FIETBIR &SR Rl @ SPIRYPTR e T ZCE-

Rz (Advantages) :

S 1 3 Tfem 1 Sfemiex! 2T Fg TN M G2 FHBPT I B 9B T4 IR |

R | RS @IS, ReIaaca SIRAPTS bidl SesAme a1 378 |

© | AfOIES BRI TAWTR IIAILFo! 70O T 2 T |

8 | S e @R @ TGS FA FP! (AT TG AT T |

@ | FEC ST SfGMA Bl SRAMA F4 AW |

b | O AR S BT oA 41 T |

q | SetR @ (FIF T4 (AF A TAMT T I |

b | e WY JATETFOIE bRl Soie 38T |

5 | o wicee Bfem (At @Al SRR SHd @ e el T |

o | (@ 7T Bfew e T IIRBF 03 71 CIetER b1 2flf} @ Fg 470 Gk woeid AN ATSs T ST F41 M7 |

5 | Reyeera Sfem o7 :BeoiM @ el Face By FIebla ~afe Ne Il ayfe ke FFfe @re s |

wRffRYPTIR (Disadvantages) :

> | B Fo1R efes elem ¢ 24 SPifRd =@ T TF+i1fs @Na-apiER GFl, SiEe Toiift | ariel [fey @R Jenae

AT =12 | QT JA A TS TN TS #Ae A ] |

3| @I e 3 TR T AT SR TRmEe B Gi[l [ (IFERA, T@F) AEE 2 OF IDLAF

SR Bl 78 J0 I |

© | eI B IR A MITENATA TR S T T T2 el 7 Se<cerd QTae 23 |
8 | f5op FETBITER M T2 SR @ FUIFod TR GU7a BIEA Afear @ PR &0 A= |

@ | TAF BRI W-Sfema ANesdled TN @ AN, O T (IR SRS B 1 «qre Sfeveren sRawe 1179
@IMES 0 TSI IR A A |
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(LESSON-11.4.1 : GENETIC ENGINEERING)

e 2feFERe (Genetic Engineering) : s 2fefmfe SRfwe «afb T3ew ¢ eaiasyd =t | @1 &
T R @I Ffee fom FAetam e THewTd Ten GRaTad 9 T4 | afelh G o fie SRy rere wet
S G FACS SERICT | T (@A GIRE @ (@A G0 (@0 forema weay ofys @iz Tgadt s
I @ TEES FTSNF T FASPTH GIT FABER a6 SREF FCACZ | T FFERANS GO0 LR FECR @
R G TP, EINGREIRT, GIIGERR, @i afswid B, snifoafs tof Tz | ©i2 3@ a7 e RewewT= sigfFs
141, FATHR Rl foedl MRIFH Re@Ita (brae Rsmsa @ =14 719 foe 2= |

R T @F e qb A8 B (gene) I DNA 1=19, 3 33 fon @b GF @iead DNA &R e ceriet
A qre Fifers IFBR e IR @R e e A1 W a3 | widie @1t Gitan DNA-S =g
@ GRE Ffe DNA S Biotaa MO ARKIST WOE (SAbe SGWARe 66 | T @ AFOCe (Gbe
et @@ FE TR T @ o [ DNA Gaemfe (Recombinant DNA Technology) 3t & aifae
(Gene cloning) 3w | @ 2YfER N GF G (AT & G FIS Gee geres 41 W | @ G fowl greres w41 =3
Gl G Ifes @EER e AR @@ G I =@ GMO (Genetically Modified Organism) 3t GE
(Genetically Engineered) 31 G=ter=s (Transgenic) &= 1 »a2 3ta Jackson, Symon ¢ Berg 7i5< fo fRearat
76 o8 9@ At DNA <% GF@ (&% o sfafe Siiken @ aEes DNA @3feq s@ere 5@ | &
TR I i FoTEe 2fe (Stephen Hocking) @« Icetes, Siwal 512 1 1 512 o et 20 @ *retad
TR SR R[S |

S5 AN AT e @2 Jack Williamson ©fz f25re @< Dragon‘s Island-« 5@« Genetic Engineering
*@s 7R F@EA | Realdt Paul Berg & @b gfeaifie o3 oe @0 =7 | fo Spax T 2w wiiel T (@3
R SV-40 (Smian Virus 40) @ts <& fom E. coli I[Rbia it 2ta= F9 |

e 2feFife aferat (Process of genetic engineering) : s Sfefaifie 2 v oo SRy, T TGw
@Il e S ferm sfige v 77 | Fea g Rfew &= Srgre 41 =6 i -

s 1 & 7egf& (Gene fusion) : @ efw v2 31 srolfis fom 7@ 2@ 3 AFd G 98 IR, ©ite & A 30 |
- FEIR YRS & (oncogene) «& e Sy (FICA! o A T FHTAE AR G2 RS0 & AN = |
Q| (@TEERE e (Protoplast fusion) : 46t Efewteam @nbiant e Tre e ufb fowmm it <o
(2ATTBIAPG RS I | (2ATBIAPS R Magew Feeae! uib oo @il Tfen 8 a1 A | @9=- (@GIAPE RFeHtTa
Tgrea 4o 92 ge Yest (Candida 8 Endomycopsis) & i@ F41 783 T |

© | & siaRFw (Gene amplification) : @it o i afsfft ote efde fom symfaRme< 2w |
@AT- AFERAR @RE e A @@ awfors @pa 2fme snfSacaibs, oife, snficn e Samea s w81
REACR |

8| RRwemt J§® (Creation of hybridoma) : 8 wifS3fe egesial ()-FTTrMEs @Caa Ax AN =Ll
A RS @I fem 9h e @i e Amtecs 22feen = 77 | Cesar Milstein ¢ Georges kohler, 1975
AN FERCC YRR ~mfe WRER F0a |

¢ B=fas DNA GwwEfE (Recombinant DNA Technology) : @&t ewifes &itar e foame s 1 «&
owifer &wa DNAT e e 3@ T 31 23T DNA o%s I =@, o [{Ees DNA GHeEfs

. ‘T DNA sz g o

T DNA
Ti siefis | @GN GTGIEN

7l TS g
Agrobacterium tumefaciens T Ay TR Tfem
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(LESSON-11.4.2 : RECOMBINANT DNA TECHNOLOGY)

fefe® DNA @3f& (Recombinant DNA Technology) : for for ewmifer Fifess DNA <@l i ©itF =) @ (+115%
DNA @ 7t ceiel ey @ 1iea DNA w9 38 1 =3, ©ite s[Aecaifere 31 ks DNA 3 | fafes DNA &g 7w
efers s DNA &3fE @0 =27 | MiqRded @ Jafors @ans sgfRaifie (Genetic Engineering) 3t &= @i (Gene
Cloning) 3 203 At | @ *&feq M4ew 7w ¢ 77 7Fs Giwa DNA-7 el 7o Fifes i B e <51 231 3593
1t Jackson, Symon € Berg 71w fom fReeat 4fo fon 9@ Ate DNA 4% @&@ (&l e “afe sNiiE[ 3d DNA a3f&
R T@ire W6 | @ Yo TN e g7 IR 2foway e Gie s (life style) Aes frs o s |

el DNA 2gfe simeTe &) e Gife qiviete sk 2 |

51 Jifede DNA 5w 8 4@ (Selection and segregation of desired DNA) : f&fas DNA tof@ @w *mrwa
T Fifere DNA 99 #=Fwe | Gom Fifes G (@S ARhS GHeiae AR A (g *MLTs @@ 39 & @3-
FIERPeE Fta DNA S9F (T SIE) 52F Fa1 =4 | 525F© DNA & aemfe Boeesa Mo siwe [iva wa 53-e
AT R |

3 1 3z® DNA #i5w (Selection of carrier DNA) : wifeas DNA =9 (&) =5 «<f5 q1z@ (vector) S A @eieei e
@A T (@ O ITF YT N ICE N W A TFE (@] IS (@0 IRFA M A ol e [Fow 27 | (g IF0RA € %96 @I
Arwfire (plasmid) < | @61 R IS, Fu Jeem DNA 1t Tew ars ke «fifes | «rww@ E. coli, Agrobacterium
tumefaciens-«< ATsiie FABE @ T T | YRS APAE AEhie DNA @ ARST @ @1 2 | I8 92 ATSHRT ZeE
pUC19 e sits spifififerm snifsarcaibe afswid fom o | s sieas 7w ©izae@ DNA 312s e 3592R 741 2 |

© | Fifers DNA- A8 g ¢ (Cutting the desired DNA to a specific location) : 32 @fEsm weifEHEs
GTEIEN 2 T FIfers DNA-R BIfATS Sieel (S0 92T 391 & | G2 Genes il 33 1zd DNA-7 [T e & oimivt
ToR 91 = | AGRETS GOIR 8-Y (TG FHF W (@6 (7 ACF ACF | FIe® ¢ I2F Tog DNA-T 151 &% «few eFfon (7S
IR AF) T | T AGE I & 0T |

8| fafw® DNA w9 9 (Creation of recombinant DNA molecules) : #f¢© DNA % 3rs DNA-7 e fif#rs
I A W | MATH AN SN @@l FAe T8 DNA-F SOl i@t (@eda 27 | Wi Arahired Ji61 s Fifes
DNA < 5% 2 =7 e DNA 7 = | o fFafiers DNA a1 GRS arefie ok =7 |

¢ | TR DNA S9tE iiss @I @ea==a9 (Insertion of recombinant DNA molecules into host cells) : si«=ers
TPRER T FIHES DNA-E (IIFF (@I 4@ T W | @GR (QAF AT I AR F157 341 27 GPiR G2 St
(oI1TF ROTR IS @ | NG FEAPRI (FHIZC & I3 F©
BI% QT PR [N (A G2 AENE g7 FA |
DNA w9 ow@em om «Fh wigfe & @
Electroporation | 2&fiT gzeFRl FFOGRAE GEEITC
rrees il (transformed bacteria) 3t | Y 1AM W45

GRS JPRCGRAIR AT 51 27 |

o1 BIRETS DNA (o ke WRER TReeraht o0 v ©

(Evaluation of the desired trait in recombinant mﬁm e SRR TR

DNA) : SI[m Jiaies sayfad =7 Fifeds o 7= fafes —— s 4o DNA 77

DNA-3 Toifgfon »[r= i =@ | MRS 2&WeT | DNA w6+ " DNA

SR 7 o e @wfirs wiftes DNA <o #f

TE 74 2 | AW AFERA @R g pfeabs e sm ° AZeoTe <TETZeE AR Fifedrs o (DNA)
T I fa T O CTewE [FFEs DNA toft zwe | < e <k s DNA 72
oRATE e Refaes DNA R[fE arsiha egee o« b °

TfoqEBe T &G AR @72 @ fsEbaEa 1 i

farm W Jifees DNA <© & Jd TR @
WfeAEbege M T AR | Sy @, I9TE DNA
(&R A A T KIS DNA *1e 1 107 |

q | FifRs &R {FEEs DNA Sy ¢ Gries aike
TR (Recombinant DNA transplantation in the
desired organism and evaluation of transgenic
organisms) : FeTed agege [HEETe DNA  Jifes
o | R cEfers foxq 1 &4 @ TEEES DNA
2fSFIoT T 2 | @ (1 TS TR T qi9 (Sfem, enfet
3 SYER) T 0 RE® 2 |




AS-35.¢.5 : TG

3-96v-38898 pc & all

(LESSON-11.5.1 : PLASMID)

greie (Plasmid) : cahbs e ife-oa aym Ge SHmiH =@ 2Alehie | Awhie «F @@ e[ DNA =9 11
AIGRTS FIFGRAR T NG AR | FIRRGHAR @ eeenet @ DNA Aite Aefie i@ 120 FITOE 928s &9
RO SRE 0 | [RGB ATGILATSCN &1 (FNCEN Bore @ Jerar 1 i wipfed fB-s5@s DNA T ot
AGfe 03 | @ Gy aATeecs 990 =¥ extra chromosomal DNA 1 Laderberg (1952) E. coli Ir=esRa ¢wica
TN 2NSCTH TH AN | AGC TFLLF & 727 IR G2 R (@R @ I AT (@ifow o =0 1 @t
@RFEE MRTe @R ShiftaEhe afsrie Re Je @1 AGhres @R TRTend W @)
FFGRA (GFCACIAE @ AR AL G @ T9F (@2 | 7dAEs DNA-GF & Ot (9FRA AR’ 1
QI3 ATHNCT AT |

AT & (@ A4 (289 RO I 41 = | WKieese@ E. coli TG Aefecs are 34
2 | Pl ENears ($8d RETI ©fF e 36 7 | G& GOd 04 SIS 1 o (@I & etz e
AR THTIN A (ST = | @ FIEA G T @PEF GAGIZCH AR JeFR AGocs [Wne @ 91 @i
FICA FIoT W | A ARG SR AR «F A GHifes syifarits a1 == f&mes (foreign gene) 16t giea
AYS T T | GO TEd FARfe Aeiie (modified plasmid) 3¢ | fam eriice wfe TRz wHefe aafic
et pBR 322 @3z pUC series |

Arefices AYRe 3487 (General characteristics of plasmid) :

5 | JeFA fa-7@F DNA +ifos Fog @ hs 338 |

3 | AFAGRAR o (@S Z0S (B S & |

© | YT TR elfofiom wrerT |

8 | ¢t «F IFFGRAI ZCS o) FFGREANTS JIS T A |

¢ 1 96 = 2EE 1 751 DNA-T R 47875 9610S T |

Y | TG @R GeraN aidl v Eiices FME NetE (6 e q1F |

Q| (P (@I AThced fom R €709 PTG I8 AEEe F9ce A1, @49- colicin, vibriocin o7 |

b | GF SNARF BT A do¥-200% 30 dalton 20T AT |

> | «fo =g AT fom g I A |

Arefices ewreen (Types of Plasmid) :

S | ¥ SR (Basis of function) :

(®) F @32 F* em@fie (F and F¢ plasmid) : @R 2efe @& GRFGREAT (0F & FFORATS @@oe S
ST T G R |

(%) R-#ii&fite (R-plasmid) : ama st Spfoaribs afstay el sy fom qace |

() =t eiefe (Cole plasmid) : @t e swie @R Soima TR & will |

(@) | Frarele amfe (Degradative plasmid) : @ @@ Arsfces S4f¥fore wGRan 5@, Rk
e Tenfa STETeIRS Beiv we Sfie s Aifde 23 |

() fometem™ emafie (Virulence plasmid) : @t 26T @F R0TR @19 JRIE A& |

R | A AR (Basis of number) :

(@) P s grefe (Single copy plasmid) : TRFGRIR @I @ W@ Awhie SHifFs e, st fiem
FA Aefe e |

() WFB=M grefie (Multi copy plasmid) : FRFEGRAT (@A @A T T4 AESSE (A1 dooo) TGN
2 =27, ©4 oS . MBS Arsfire (multi copy plasmid) e |

Arefires 1377 (Uses of plasmid) :

= iaRE IefeRmi (molecular genetics) sitaaea [fen (vi@ eiefile 7Feg [IRR 1 7 |

(e e, fom @rifve 3onf Fite AEfhite were S aRS (vector) e F1E 0 |

»  2sfie DNA 3987 703 S SReyfes [fen ov@ sges7 e sihedl fitate; @F- SEs 2fem, fom
IR, @19 @ (AFINFG foraiy FrorT=E Sfen TeAms Tosi Srgreaiy |
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(LESSON-11.5.2 : GENE CLONING)

f&m @ife (Gene Cloning) : &9 (clon) *tw@ 1Y 2re 237 afewel | @3 IS (3] s DNA 2wie,
I T GIIR 23R afowt qib Teits *Fiad @4 (clon 3w | 7 tofim ~afe @ife (cloning) Tt =R | =12
& Gpifie Tt i fos wifen fe) s e afswt tofia =rafs a1 @t | s Sfefafe av s
IR fomfefes TS |

a3 (@FEETET DNA-CS S22 & Q0o Atd | @9 Fete Jifes o 7w | @, WWe o Ffe @ity tofa
I, O YA T @ifo cdfen 70 @72 @ @nfoq SemmaRl fom o @@ Fare T | MR [Keaae §ia
DNA-&3 751 fom w2 toft wa «ae @ fom 3w @ sifers fom e @@ 36 |

Fifedrs @I o GFIR TS T (910 O IS TR DA IQALAF I ol AS 2 IS SIS 2357
SRR R e T4 AW | @R o IEeEE IS oS H G IS ATFETR I SOSS SIS GEre) IZALF
T T FIe F9 TG AT | ST Twh qte @ e e 9 7w @& [ Wive zend s o
FIfFe ol a1 M | W FE AW (@, AEENAE [eswe F9 Ty WL TyeNd @i tofw Tz @F
R DNA tofa @l Sz 2@ [Res o 92 3 tof 51 |

& Gpifie-«R Ty &w-u et : foafb Bt (2t ot “fhszr T3-

i. R @RGRER (random) tof @ISR 1S T (939-9 W& 741 | @@ & aM3Eiee afFs o |
ii. JRHE MRNA @ fept e s sues@ DNA |

iii.  eitEeNCa wel1f @b Fgs o e tofigre DNA <% |

ferm Grife-«@ emits (Principles of gene cloning) : f&m Grifie fRateiie *Sotscs siw <3-

> | @e & @ DNA-«R e siet [Resw aies R NEfeebize e Saifye, errE fom @i @3 &=
e Fefrdbize Frem [f4E DNA W9 4ed e |

3| f&@ @ifie DNA sqfstm Gifie Tif @it 5 I @ty 7ze DNA <o «jas [(if+E zeat eae |
DNA replicase @eigc @end @i 77 DNA @ @ s fiee =11 PCR &yfers % wiv e
DNA @ 75 2= 341 &7 |

© | DNA SEf#Ita 9198 (S8 4w 20 51 o1 Fefrebize (A, T, C, G) I987 @ 77 DNA 7@ toft 27 a1
eifiiE Faiba “fwe Rea Awee 28 | DNA @ifF-a7 & Grifae T4 Sl bR o[ Mekmebered Saifgfs
S 70O |

8 | DNA sIiaees iy fom @ifve-«aa w5 DNA sifeicas aveized 83 «aie arem 28 | DNA sfesies
B T AR 0D FALCHT T |

€ | TS GeTiRN fore (e« A N eBTTRe ey AL 3B T A DNA sl St |
Y | TF qF HCEA AR AR 0O0-¢© ARG TPRe FE AL TS ATF, T T Jadn ¢© — 0O T |

q | #fR7leIE SE=Ta & @R DNA & @& 7=« DNA S97 A 3@ 391 &8 «q2 DNA SHfss e
A TS G G TG G G (o 7T |

&w @I @7 Gl w9 (Fundamental steps of gene cloning) : & @R F3ce IRWE @ 516e smrws!
SRel 41 28 STl ZCAl-

> | WSl §iF (TS Fifews e (3t DNA) FR167 ¢ siizaet 71 |

| @ G i 91 @ AN @ o iR 4

© | G & (3t DNA) @7 321 Jfasact ¢ Fifews faa afeawm ffveasd |

8 | Fifes & (1 DNA) (& 2714l @&l 123 316 341 |

¢ | TERSHRS GTEIZTR MR Fifews & (I DNA) @32 Iz DNA-E A Fo7 341 |

Y | ATFIeAIETS & (A1 DNA) Iz9a1a qi2ea afsff sacaa Smeay @ (ofiws {6 1 |

9| DNA =1iZeo1& 915 Gqeizc® AR Fifeds fae (31 DNA) & 112 DNA-G3 1t A=geeie 34 |
v | Fioe (s mgeifers fom (3t DNA) I2731& IRF0E 22 |
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(LESSON-11.5.3 : GENE CLONING TECHNIQUES)

& @ifie @ (Gene Cloning Techniques) : Fifeds fetaa stmaete w#t 8 S s vzl smeet o Grifie @@
@R e Sfowdy Teep] e REbe e qwd geie o 41 97 | q4- 5. (839 W4y o @ife, 4. PCR agfes
Ry fee e |

31 0937 g & @ifRe (Gene cloning through vectors) @ Irwckiar fows wifess e DNA @ sfica,
DNA <efics Jafele w1 za e sk ¢z DNA-«@ afsff +15w Fare o | Tsue GRagfers « efen 39
wwgelel | 7R @ afewifs st s -

24U @ f& qt DNA-9 Gl 341 TR OitF IR0 Aafors Mg I & | @ & @GS «weres (restriction
enzyme) Wicd DNA-GE 4% < 33 ke DNA 3t DNA @R (probe) =@t bfes a1 =31 |

G ST IR W TS ey At SR TEHETs DNA 189 1 2 | @ TS T T30S A3 I 2 |
@ S (93 BT YRT® [IFCERAT 2SN G- S 2 |

@7 JTEEs DNA AISies IFERET A S (S (@I 2td I 27 | (@ IR0 ARG [T =t FAc
T | GO TR F. BT, ., JCEFCRITATCTHN 8 o, TIZCATEIN |

@71 TRt DNA 1% 2T 06 R TR o3 TR -1 ©f FoPutel IR ARFE T 612 791 &F | 9
4t IfzATe DNA I@ 2&eoiR TGRS Soye Ty Ii3iad & D11 = | FES MeTa M0ey o7 % JIPeo R
Teom eI ANY AN @ ALY [AHES eeeed fet sy za | w0 o7 ov% feifee DNA A1 e @i aiffs
T | G %S AARA IR ST, TP, I ZA0 25 BLAW 41 T8 20T |

21 PCR #&fets & Geifar (Gene cloning by PCR method) : faftas DNA (933 %23 IR (oIFF MR 2=
FAE T (AFA AN FIfee s [orem w06 | @@t 591y I Cofil T4 =2 1 Sob8 A S kel Kary
Mullis 17 IRgTea DNA Giffe @7 woes ¢ & SRER T | 9 eyfer e 37 /i (Polymerase
Chain Reaction) 3t PCR @@ Ie1t 27 | (957 WLea fore Ghifie-« (@1 375 A | S FISBIe (@ &L 72 A S
oo wikme | 53 Kary Mullis <3 =ifiFs PCR efm® g Ribe @Al DNA 33a0s < a0 Igee!
I <1 AW | ©CF GUFCE e 78 DNA 98 5327 T4 TR 1 |

PCR G3wmfece DNA cfazitaa Freiie efeis e @t =31 «aitd b @ & 76 primer 39ge =1 |
primer eI tof 41 R ACS ¢ - J@@d AN @ primer I =3 ©f © -¢ @3 (O PR @A © -¢  IJAcHa I
TS primer ¢ -9 @ tofi I |

PCR “&fef Feaeta M2 qieat sy 27 | @+-

Q913 : @ 7RI Fifeds DNA FFGE 5¢° @G SN $ed 791 & | & DNA G a3 533 2@ I/ | @& T
primer <t ©itwa F«ifis BT IS 29T= I A% | @ G12tF @ =7 denaturing step |

qI9- : Y WS Ol 8¢° (1. @ TR W=l 7¥ | @7 T primer «te DNA @i Mt @ 77 | 510 dF© SieAwial
primer &3 ™} @32 FiEEe REsa" 39 @M 20 A |

qio-o = @ 4R [ 4l WefsebiReet (ANTP,) Mg?t s S+ifzfere siaiw 3@ 7 Tov 35 DNA
% (Of FCA | U@ Sl 9%° T, A 7 | TeAw DNA S9tE 17t fea STR1R #20< 341 &8 | @ A7 73 primer
5.¢"- 9" T AR Primer .9 ~ ¢ A AL IS TF | 7S bk (<107 7o 7@ 96 To7 DNA toff 3907 | G2 0-¢
T (ATF 2 5 @ DNA o zaafes @ifbe Tpa g DNA tSfi 03 | Geit 5&etel belcs AtE <3 Afebta DNA
T AT T AT bl fawel | gEere R 2¢-v¢ bt AwEm A4 =7 1 oAk 3 =g DNA ve b&F (<18 3¢
(M w2 ©.¢ S0%° WY DNA it 903 e @rersaz DNA 5 @3 |

3T 5 Ruprd OF 5 nth >&
>
b gt e T ™ ‘ JUILEE
LU
Rt
,MHN
TR @ TR AL, 00 Tq 5 [+ P
DNA Gz } 5 W Gl
| P " Yool
s | [RETTTTTHTTTY
bl ’ > mm:“
il |
¥ Ws . i L
Wy L v \ P e
2\ o L. g NNy | LA
oNTPs w 1ALk - R
' T
- N mud
AT CVW > r W
‘ ""“HII lom—‘““
> WU .

fo@: PCR cfiiw fom : ofeicae 53w Rfen (PCR)
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3-96v-38898 pc & all

IR oFta GRegfE 9gw (Use of Biotechnology in Agriculture) : Sieas syes @4 GlifE SifRvl 20 4y |

g M PUe THLHA SRl e e G Faerid venl I7 631 898 4y SerAms F0a wids Aedis 263 I/

o @ TR AfRIce vee Wk aferitiel | wiw @ afewifer dum e ReR kg z@e 5 GReyfed

e | Ffre Feyfed TR IR | [ @2 ayfes FEFh AT I e AL STl S0 e |

= affF FATAE o BeAme (Production of more productive grains) : &<erfem M« SIfed AARILCET,
TIZTCEIE AFHA FAOPTE, W4T ABYE T Tojifn (IFTER fom FRISTad M4iea S Feeiet Sfenes SeAw 4l
8T | TSI LI, 1, PO, (SHAINCATR SHF R ST FeATHIE SHOGS GG T ZCACE |

= ¢t 7127 38 (Creation of Golden Rice) : ¢t 1231 1 AR AR J0eT G FIR RO 4207 TSNS 41,
TS &pa GBI A 8 SRRe At | 9723 [eedt Ingo Potrykus ¢ s Reertt Peter Beyer soss 1te {aEes
DNA afe= sii<reat japonica 512 <1t eriewrifea Sfema ufo Rot-wneaila fom ¢ s cofa foafb fom efegisim wwa
AR AARH 1 (ANTTA A2 YR FCACRA | @ IR BIeTd ©re (A foiedl fobifim A ¢ SR Srosite @i Saes
2@ Al @R TR (R TSI & 2 [ @11 (TF @RIR AR | IS o7 2T A T A2A R 5 OF
RACR |

= wisiigEme afewidt Bféwm 97 (Creation of herbicide resistant plants) : &fen wo@l Sfema Sta Sno===<
(herbicides) afswidt fom afegi7m I o T afstaid wwet 7 T4 @R | qre Fifs Tema *fe A« 71
PR AR IR FC AR A <1 T |

» @t afSwd we BeRT (Inventing disease resistant varieties) : IFEHRA, T@F 8 Tl TIW II5-TS%
AR Tre TR @ oS FFCH L IS AR | @ANH- GRIEF ez oizam (TMV) & ST (0
ST Mg efferaidl zae |

= Figghce fZfewaee (Nitrogen stabilization) : TSR @réiy €fstra a1 Rhizobium «itaR s IRz
TIZCEIE AT I 6o (nodule) 38 303 | WK IRFGRAN 70 [RCETE AFFA (nitrogen fixation) FrEs
nifH gene @ =tza (Oriza sativa) @IS efog=@ T4 Z0A0R | FCE 4 MR FRCEEH AFH Fo] 2
RQEAITS TS AR STANA ARG T2 1 |

= gfesw Bfém %8 (Creation of radiant plants) : @ i iR S fegge Abeeka Hemd Frgas o
s DNA o6 M S M1tz FAed (A ©iF o 1 AR | G 7S T I A T Sienis
wiesw sa= (681 T4 207 |

= JwR+ ¥ 98 (Seedless fruit production) : st (eel IS KRS DNA @& 327 7@ e T4 (i
91 0T | @NT— T AR SF, ST, Fe1l, (71 TORe @ yfea3 aifowmer |

= g &9 @8 (Creating new variations) : fafEews DNA efes Mg Sfen ¢ 2iffts Tov @wae 8 w1
TR | @- 2 GO AR (AT el RFER fom W o1t Sl evacl 78 T AR |

= Grcse Bfem 9 (Transgenic plant creation) : teRefeRmete srefes g zrr GraRe Sfen are @
41 | Sfera foa 10w RS ¢ ARRYS T3 T @A @E Tm $fen wre v TR 9@ oeEE I SuRe |

= 2iffe swite@ IR 2R (Proper use of minerals) : GFefs Sfew Y& a@r e mid (e wwel 3fa 4
T | G T WA TITO! ZFT (NS TR AR SATAEH 2ITT 1 |

= ¢d5ts T SFEe (Quality development) : 38T &=fs DNA efes i Sfew ¢ enfiers wwayg e, o199,
3ef, Afded, T SojifMa Sz TN TR+ 2007 | JMETT Bt @ew, Bt 1 wiots [kfew @ GM crop Sesime 20 |

= FReTe! SReIe Gfew 38 (Creation of salinity tolerant plants) : f&m ezt e DPS Varma ciifia
% A& Pyroline-5-Carboxylase Synise @5 #j2< 03 SMIFelite ARaRe Fa- 47 @2l (17 @ SIealg Sed
(BT 20 @9 WfKF FINS QTS SIS SUITS AN |

= teey e Bfem 98 (Creating of cold tolerant plants) : f&@ etz@a I8 Tea (% e (=6 (2l W
(TF 0¥ eiforRIxT AF f&m 7j2< 303 FIfeds 101 ALZIS FC 0¥0] AN GTACH] @ S TR G I8 FCAC |
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A1I-35.0.3 : B ¢ 93y ity Tegf= TR

(LESSON-11.6.2 : USE OF BIOTECHNOLOGY IN THE PHARMACEUTICAL INDUSTRIES)

Pl 8 e3y Mg SiRagE= 1727 (Use of Biotechnology in the Medical and Pharmaceutical Industries)

;oA e for-ppied TaR AhfeeT @t AR | Wb Afe = TR ¢ @R TS (ATYR BEICR | @ ST T
ol Rt A 76 (oMt frs el GRerfes ST fte I 20 | T we ¢34 fige Tafs 60 | TRgs @il
I *eaCe AR SRegfen M ey SeAmeTR el (SR 107 | ISNE @ AYfE [R B AN Yoo R
@74 @ TIIFPE Reean A [Jifew @ieem Diven aem w41 =1 | 7 oiF 71efwe e o 2@ |

P Beaime (Vaccine production) : @l @ efStta® Starey @GRl (A0 eFS @ THAMA AR MR
el T @ @R s ZR St s sits e (vaccine) i B 3ee | S| e e it
PR AT ¢ IR Keera TF@re! (immunity) st o0 1 =3 [ifen afimz @ smifbrem 428 @
SIFOE A F TS | IS GRAYEH W AfiferFeng epm ophe oM F 7rr 1 Wb, T,
0, T, 7N, @AGREA-R agfe @mr hiset Iz e | Rt s quene @ (Edward Jenner)
SadY AN e &b PTea Bt snfisk w0 |

TR PR Beewme (Human insulin production) : sed sRicbs @i s 3wife zame a7g7 Fi
| AT 1% 8 BHERA A 0 MO @ T ez 71 el | 58 I8 A TP SoAmassiar fee
FRIGRATS o I [TEHEs DNA efers afifereeia Imfe Seme a1 28 | T ¢ @9 T2eeTe) TR0
cou @@ @At o afsferre @2 |

R et e Bestme (Production of human growth hormone) : sices wfiks 3fa F@eRt GI=CGERe
2 TSI fEee WFGREE Arshice gre e Gt DNA agfets Al S ol 2aem Sesime
T T | G ZA g DG TR 7 |

«werEs BeAme (Enzyme production) : & et e e 703 4y 2ewSiel [ion G ey , (@6 e- qieee,
@ibrs, AR, T Tonf Afiferrea Sestma w1 27 |

oTEa Beswa (Interferon production) : 3BREIE ZE @& (AR T NeARE GTw 70w (AMw [ F7HAR
(@ Jha ¢ SRACT ILIYaCe 4 (77 | FIORST S SIRAPT ANFE G F-GFMCd TR MRS WL
(T THRCEI oM FCH | THRTA IPAS RIGAR M40 SI2arE [ 308 o | I8 E. coli e %96 2rs fom
AT &YfE T AT TTRET SoAme F41 7 A @AGIERDA-R, gff, weres Torift q@mew Hisesta
TFTOII HIZS TR |

wpifSaieEiee B=siwve (Production of antibiotics) : TeW@R @R IS @9t S @F I GFIRE TR @S
N ERI9R Ifa afoze Fare T SIwmA HIBAEHS 031 | ARTS TG (JFEHRA ¢ TdF) TS TRAYE N<e
FffErFena SHfsaabe Seama T4 27 | IS TRefETe eF @& FEIEd Irel SHsAAbE SeAma w4 20 |
@R edy Segrediey =ee- penicilling cephalosporin, amoxicillin, streptomycin, tetracycline T |

&= @it (Gene therapy) : s«Res fEmere @hefie TR @ @t @t e, @eliae BfeR ¢z abys &m
e Ffea @l Fares f&m @ (gene therapy) @1 23 | IS SRR T @IF (03 abye e TR
@ P12 ZIH 3 o afogiem w41 =7 |

ISy st fwatea (Cure hereditary diseases) : Scas [Kifen 0@ IR (e fo7 &™) @9 T2 | G
T G PR @19 AR A ProIorR @S GFes AT ¢0% TN (7 @I AF® G TG AP | G LA
e @ autosomal dominant I | TS FReYfET MY T @ior [eiT ¢ fieest w7 |

weEE wfe (Molecular farming) : s DNA eRfers Seotifie Gmiee eifttrr dmcar-femsa
(bioreactor) ReTE 927 391 W1 P Y (AT 1Y GH, IF ¢ G (A AT 6q4 AR [ A | 6JY
AR @ el wfrges w1 (molecular farming) 3 |

iR (Biopharming) : 339 SiFRGwe 45 I8 T@E SeAm 91 W ©LF Ot IR I | (i), G
TR antihrombin @3 Sifs S 4306 Q9ER T Seoive F41 20z | (ii). GMO =9teR 74 (AtE *Ife=iet spider
silk Sestma =1 2= | (iii). T @49 TN TR 0GR NG SLAWMACIN ZCACE | e <476 432 FCH AMF (938
TYE W) |




A13-35.4.5 : DNA &gfers T I Bestive

(LESSON-11.7.1 : HUMAN INSULIN PRODUCTION IN DNA TECHNOLOGY)
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DNA &gf&te s 21w Besima (Human Insulin Production in DNA Technology) : T=if= 2wt @&
gLl TR [ TR 754 BN QAlfel7 waiymias e =) s (Islets of Langerhance) afsa &5t (B)
(TR TS FHS | G TIPS TP T CogHg77Ng50755, @ AT o7 ¢aos | TfF *=eal ke 2w awe
AEPIER @ TG 0 | @ 2R Fq SO (N A0 QLIS AR ([T T | S TR @R Soptel (a1 I
SR AMEFSIR TRITIH 0 | qrdlst FFaee AR &) 2R (AF ST LA Q29 F0S T |

Sir Edward Sharpey—Schafer @2 sody AN ITFF SRER ¢ TNFR FE | IFTRFAFO0E ST Tell @
(RE T (@ | T SRS da @wa @6 ¢ suifiet «fre «is | 4o “fiat=Bize 2a (A-63F ¢ B-637) 1
TIBACTHIRG 0T NG AT A A6 I @G 707 07 | ITea A-v3e 3% suifien afFre, B- o3 wofs
NG @FTe 2 | TET S3e (@FONETTd AT Ted DNA-@@ MM seofls ME@Ies @ o affs awfiea
(EADE @ R | @7 T volb FEfrabize A-53 (e & «ae vofb FEEHFIEIRE B-(537 cofkia Ty Wit |

IPffFm Beeme afdst (Insulin production process) : ssvs 3 Fiffa@ Hope National Medical Center-
@7 w7t Escherichia coli Ireiam arsfhices w1 &Rt DNA offE 7R 31 [ivm T@1 Sfem SeAma
T | RS FEah st SpRe 3@ {EEs DNA %St N1 39yl Sevima 31 23 |

1 ST SeAmasiar f&m *ewadt (Insulin-producing gene identification) : smImtice T SAwwIal
fEmiba A TS *FGF© | S (NS UG IR Y w7 DNA-co @3 & =1fEe | «b seofb TEcaem
@ fem s | Fieet A tefits vofb «ae Fieet B tefits soft Fefrebize wage 27 |

21 DNA @ 2tz e fém wiest sjeF3ae (Isolation of insulin gene parts from DNA sources) : @G
GREIEN AT FE W DNA (TS TP SeAmaaial fom siext Rexa S &6 7428F 741 =7 |

© | T AEEE 42FFad (Carrier plasmid separation) : 2w &= 929 s« &= E. coli R @
RO FTE Areise 723 T4 77 |

81 E. coli 2m=fic DNA-a7 «iest F8+ (Cutting part of E. coli plasmid DNA) : @fas* @Tei2 el 3
Yo ferea sTaifasne arefie DNA S (306 319 T 31 27 |

¢ grEfie DNA-cs I f&m g#i5 (Placement of insulin TR
genes in plasmid DNA) : #rsfic DNA-«R 3 =i 3

WeER TifE fem (DNA =) B ol &8 @3 & 1igeors , G
o)

SR Al F@ AEie DNA @32 77 DNA e @ @3l
W @ FE o 2 RAEems DNA A FfEs awie |
FfeTs DNA-S forem Brgcmt s oty i ©f PCR ¢ | #T&R® DNA
BRI ST 3! 1 24 |

v RS awfie E. coli wioGRace s At U

(Inoculation of recombinant plasmid E. coli bacteria)

. q@of kEeTe DNA W9t 2”09 ofigs pracsiamed (E. - s\

coli) ez GrErraea effer et it =7, ¥ GM E. coli m?n DNA 3¢

(Genetic modified E. coli) to& = | &6 *= 2T w2l )
BEFGS AT 2T GERFACH el o a1 27 | '

9| FICITHHR Biied GM E. coli Femgfe=a (Increasing TS %-@
the number of GM E. coli in fermentation tank) : @<= il 5 m-.
GM E. coli wei Smafie E. coli @ R < fifeams T G

FICEHE BiigE e SR a2 | T o SIgE S e *
IR I &TF % GrEvee=s E. coli T R AN afs

@I Beetifire B ol = | ™ @ S¥feTs DNA ""
v | IFEW SR@Fad (Insulin isolation) : TwIFM i 2@ r i ‘
(FIE opecd wgH I | o2 E. coli s lysis 2,
(Reifere) T S Srzaet 41 =3 | 1 f

5| TP Rwasad (Insulin Purification) : Wi @ I o TR

faofem <P WO (7 ZAIFR Siien A ©te WREGRAE e R Y

W (@ife A | O SRk TFEEE Row 39 1 }

FEREesad (Marketing) @ Seowe RSTe ToE @y g

SR P IS A T €9 FNCEE PifaeE W JRme @ R @ T ZE
A ¢ AN oAfFTS A R | @R TR [0SR AN

eRIfE® TR MEFTH GWEE TAye REeiFbe ARG ol ot |
T TG (A LS (III (OSCH TI* I R WS LLIIEE
W@l FeRS T & | ow : Freefem T T g cofk effért
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(LESSON-11.7.2 : USE OF BIOTECHNOLOGY IN ENVIRONMENTAL MANAGEMENT)
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AR IR QIayET 9= (Use of Biotechnology in Environmental Management) : @Rt Ie1iece Torei@
Tfs @ S-S Jfad A S Al mEel T TGS AT R FR0R | OF SAeIte TR AR @ i1eF fow /1 @R
oFfs TGRS SR AbTAE YRS AMWEE Rin bia AR I Fodd TEA FRRe I EIUEE S-S i
AR T IE F9© | g Rexd =0 (<17 ofeel Tiead coft R gfie smid sieassed! I (o efigled AR rotga T
(integrity) 2xfea YA IR |
PR T AR MG ARCE T T4 I, #RE T SAWTRes faged ¢ JFsafaiere 3@ I9RE F49 I oIS
AR I A | QRS PRIGK T 512 W AR | 7w o B qrel ¢ tofd 399 &) b1 9a ¢ Remfefes
AR 4RI | R IR T 3B 70" A &Y | Al IR Ffecw R SeyfeR I9RR T s e 3@
1R |
S | TR @ 4R I Refe T (Waste from factories and mines) : i@ S ¢ U @@ @R T Fo® 27 wite
AT G-, I AP, AT, GIfRAET, FIAES, FRCE6, SBCA] IR AR A= qaad ke “mie 7o 4 |
BT I¥ PO I B0 | O 49 ¢ ILTRE 6 TR ~Afre W s afiffs PReR Sy I (o @3 Wb g w0 |
MR ST A 77 @ «fre 37 <o |
GReRfeTe R EY RS MY NG AR TS A #ARes F91 R | 6 T 760 NG G IO JIFWEA 9
@I AR I T | I AW (I BIITE Tl R ETAI Rfen w@ias Sofgfers ot «ip <juw 91 9 200 | FobTNE @l
R fofs @R, @IW- DDT, F¥9 GAFHIET apfs Onma & @ g F&R -2 F91 (102 | I2G! (&1 67 IR I
G R B o @i (CSP) Sema 41 =0%% | 31 WA @ #fw 4y et 99717 % 2eace | At [few tom ofe |
Q- B, fEb1fm, frmfe agfs e 2w |

TR (0,) co, H,0

| : SIS BRI
% | I ICA \ﬁasi Gl 3 Nl §§
A e
o T

o : g oo 77 N TR @B

3| #fifice ce=t fefs (Oil discharge in water) : TSI e (o6 A4 GEIN e 02 T | W1 TR € Il
5 ACS (SO TG TAMT IIZS 207 | QT ARRE TIZS TR G TG | PR FHI0ed 0 afefags coa a1
CoHTETeR SAFa HHifTe ote AN qacem T@ ICE Moz | toee TAMAE /e SAMIT “fRes Face g IFERA (@TH-
Pseudomonas, Nocardia, Myobacterium igfs) s s, g e Rifeaa s w33 | (eaers oweteta G e @
TSI TR T O & (PO R T (@IS 71 (/TF AT SREA 7 | Gmereancs [few Tz adka @ DNA
e 4T G AIFCHRAT AL (531 5e1ce | Pseudomonas aeruginosa—3 @& #Aiiefis ¢ aFac tofi T4l TR IR
Wy R S Ferier fifw oA A g3 [fwam oifes agfes e g It @ T3 | e I I TEeRb
B PR AR 2w AfEfS wre Faged s A I R SR U6 FE0E |

\
wﬁﬁm 1 sifem
N4 . VA _ V. _ N4 _ v
\Vi V Y
e, Aoz, e, B, e «fie, mihs Jfre,

Pox : FeRfET VYW ERETE ThoT 87 (A [iSx s Sesms

© | e 3t “wste W@ (Sewage assimilation) : e 2tz *ReFHIe w7e Tx@ A e 8 SER AMIF et | P
ST 0L SO TR R (/TP @R T #11f @F 7 SR [0y CBINCER AR A, TR <0ara SRfgie, e =i @3
el zre e@ Fopin Frewe *mid | Fews *mid IXR TRRE T 71 A GIME @ @R AT I A wwics AR
vire S SRR AR R @ | aifiFed (o] eyfE wE FereE AMIwER FARE FH ¥ G TSl Riw weske
AT AT TG ToJfF SroRaR T I [[ SIS T4 2 G A [ifon apmfe [kidwam S e 1= ¢ Reg
AfTs AT a1 27 | @ @R Fews e e A5Eb afFs, ehb taw @yfE «re gl wntaie wfiedeE | taw ayfe
B4 ¢&@ @esd 75 Nitrosomonas, Nitrobacter, Clostridium, Protozoa &igfs Siq@&ies 5<% 41 27 |

fema (S @R [Sf @6 woema > a2 > e ) I LS e osmsre
GO Biies &S GO 51

fou : FiSwe Goors effer
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TR (aifFTe SRyE= e (The Success of Biotechnology in the Context of Bangladesh) :

= 3590 WHE GIFl R Sfew Rewem e #1ha B3 FEmies am e @ew sigfRs Ghagfes
A1 WB | FRRS! do-d: IR Wy [{fen Ry, el ¢ Tmm afepm ik FEReIfiend @ FEah T
FEHIR RN 2ffod! T30 =7 |

" IO S AR RelRmier, aizres v, seeen efevm, ezres @i Gefes S FR ¢ fig
Ay TRAT FACR |

= TEARPEAR TFE IR IR B e Resioe se 71 €W, It ARG A @ oron fer@d TR
Qe T FCACRA |

* GRayfes Maesw ICDDR,B feer eifem (shigella vaccine) $esiv =z |

= JRCEN ZEiereTE Pifrera (PCR) “&fe 7l T/, (AG1E0, 1383 7 STel Gibe @ TRfeSea SRisTihe ¢
FGBIEPR CTR1 emi e |

= JIEH eiferem sitaaet TAP6HEE (BLRI) =oe™ (2o, I8 @9 R -RAR @ IEIH S5 SeRe
PECR | RG] N ¢ el M FFAEER WK dlfemein @Rl e (DLS) %7 $6 9% WY feferm s
SN, R B @ HAHIeA WO fofentr-a e SeAve Face |

= JIE W9 ofaRell 2PEHEs (BFRI) 7w ererifen wited @ Seiv, e ewms smfore Fi, vk,
GIFT (genetically improved farmed tilapia) coenfr Sesma, ™ coamm Sesime, Med ¢ 5
MR 2T Tre Teotma g ot Afa R (@ T& Seomea e (@ g Gl Sefed swawe Ji
AR |

» i [ReE ¢ Mg oicgaell st (BCSIR) syl wnefis eyfe (@w=- DAS-ELISA, &= 518w PCR,
TR T9) IR T AR, ToE, 9w, off ¢ MR wwgd Sfema AN (SFan e
[ R =ASFACEAR (BT TR FCACR |

= JETE e *ifE S (BAEC) Sioid sitawell afepid 78 w@m o @fere 5[ F0 @N SeAma
3w, ¢HA13T 2018 (Gfe (SIT) =1 Fee Wik @ Aedes 1 T, AN 8 (FCIACI TW IARICEE ML
Tfge IR A (IPM) I9Z[ &g Tafe g e |

" @ RO, (9Ul, 9% ¢ WikEd IeiefRey AR (parentage verification) ¢ sreiks w@REsEeT@ (molecular
characterization) & JiEa= R Refmper (BAU), i@ 295686 o9 aasae@me (NIB) «de e
afifiesn aitzRen 2AP6HE6 (BLRI) DNA RFRiaS 8 IRGERIIGaRs itz srafeq $o1 aitaae F40% |

Py £

T, P e AN T, Jqeg (RO

" T, RO SEGE (9l JIFCR e Reel 2050 I ANGH fEeifis Freest sifism $eaed | 200k A
@ oY EPF FA R0d0 A (¥ W | A6 fee wnfwieas & coral wiess (Corchorus olitorius) #icea
Genomic DNA (gDNA) 35727 <1 77 | feaifiis Fies wifkg A% wdve I Saes wg Mo Y
MR | 93 T G FIE] TR 8 ASHAIL Te TR FRE 20 07 K@ HfoT® 7S FRCA | TS
G it GTeret fae 6@ 21ed |

» SRS @I W [N T, WL A AFA-F (g JIFNCHE SN G@vel [Fe 208 AN 3t e
(Temualosa ilisha) i Free™ e @0 | @ SNRFE ©. TR-3 T fkem vt Jefvpecas
FACHRFG @ Tergrei e «ae gifafmy Reird awwe @ |
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et (Genome) : QAT 799 (DS It ILifox O Sl fBaiw 30 | Sl i watett DNA igsfes wwst

(GTAE TBE I | O@ @ RNA TIFfeFwA8 (@99- SRAR (FGE) 2ATF | (@0 (@I Fed @@l
AT (@F- WIFERAN) L TG A GFRAATE AF | (@S 127 Ssma DNA «de DNA-«
SRR fere f=eorea e weq |

fECAINE SR (SAhS I ISR 75 ¢ARCea Tl (blue print) == Fd, o=y fears IR -5 (master

blue print) F=1 =7 | Fiewe (n) FEEFIET @b Eram «3e fGarme (2n) Rt 9 fwam 4w | weee for fom 2ol

(FITACRIT AR | N o == (@ieaa Fefewet fwwm 20 for for (@ iita skige e oo @b @1 |

oAl TGO I TR, (@A GIEE e (A GO (@IS [ 75e Igeifeq ©25 at f&m a1 DNA @&

SRS & 30 | wi Sfenfiee gt Teasa (Hans Winkler) sso 3ite F@ies feams =« a592™ 30 |

e Prgwafi (Genome sequencing) : afsh &ia @ eater e 55e DNA 1 fom spiedy fesfaizt

fefrebize firn e | afsh Fufmzm fEFhREr A o 99 TaR@REs PR (s JIR), @& N9

TEEE @ (A, G, C, T ¥ @ @l &) =g «F =9 e w91ews | A, G, C, 8 T-& Chemical alphabet of

life <=1 28 | DNA-(S BI7 €A0Ta FIRCBIEH FHS e e Afters A | (@FI SR B @ wheetE

Froa e (At [fow e Fagd s o FdT Far ~m&fors o Fpabic (genome sequencing) e | @b

s DNA efeq emgael @@, T e ¥8 7w A0eeid DNA S92 @1 91 i S ol a7 | [

FRARm @efis e (Frederick Sanger) 594 AT @ “&fs SNRER IR | G+ SICF Sobo AN TORAR TR

I =% @i 4 7 |

e igeafie @@ et (Application of genome sequencing) : @ GIRE GIRE 3207 SR A1AfiiE «ist Ze@

fora P | e e [{fen cv@ @ % Tg7 T9 A@weR T8 79 Srifve R | @ oYfE IRER

3 R o eresorg afsfirs Gk I8 SIee I (& NI AR F41 2% | 706 o Frgeafie

@7 RfeT el ¢ SRR M-I T=TE A F41 20 |

= FRR@E (In Agriculture) : & FrewpRr ey e 3@ IS FReFE
gesE AT WEre TR | WIGIRE G e q@ e Jwds fom
AW F@ @ARTIE ¢ Ao feRIR T Sfen e T 2re | G 9 oyfe
I I@ 1T A (AT fHEF G4 e MO TRAMT I (AR | ARG
AT @ 4P Aol FECHICE FLFSI! Sfew 8 a1 799 AR |
QI TR R I T oW IIRT T4 TR | IIGNWHR K@=l ., Nqge
T @ OfF AR oAl Aea (Corchorus olitorius) feam Frpeafi w2
S5H I T BTG ICACRA | #AT6H (@ (R S0 (FI | QT @I oo
e wite O SN T8I =R | [{@@ieE @i7el, G Frewhr wimm v
IS TR F41 78R I filR SR ATG, FT=ee “beediy =A%, (A affscaias
15, egfd G, PR Wl e AT AT Tofr | A AT Freg Sl SR
S Tfore wwFgrd PRST AT IET A T ACR | 0 TETEE, 208 AE .
S ST PIact FCACEH |

= Pfeet Reaie (In medical science) : feam Frewbie e F@ IS
IgTe @t fReQ S fom @R g @ @R st w1 2 | Sq@iEE
fom Prewfir Fite Mfiw wke ege SeAme 3@ qewE onfefefe g
AT ua ARATe AITF FACA | RGNl qel Fa0s, @ efeq M
SR T T FE Tl AR 3 R[few q@eas sy et @eat 2 |

= FEAee [@ (In forensic science) : @S sqrea = Ferg DNA frgee=t
ATF | GE) RO @I HiEE *e F9- (g TEahre [eei DNA Freeafie
TN FA T | AR ¢ TR rel-aret *wresaet DNA Freeafie Far 231
RIGl K@y ¢ Heafre Tfewn @ aift *qresard « fafe 92F 1 27 |

= 7w Re@@ (In oceanography) : sRI vRewR foqen i | Frefes
RN AT (107 G BIb @ AMNCS AR do® SIEAM A Il HAACE AT
fige &R Ifbm@r wivR e offte sme ) g o Freakr T
Feitas fRifen e Tom @i e Meaee |

= REYH &A™ @& (Human Genome Project) : fecam frgeafi egfe ami
RIGIEES 206 (@FECE RN o000 — ¢ooo G fEa © [
REHBIZT w7 AR Ryt ¢ FiteR 4@ [efy e 2@ | @ A @
A 50 I=F (d550-2009) |
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(LESSON-11.10.1 : HEALTH RISKS OF BIOTECH FOOD)

Gy Arma TR (GMO Health Risk) @ s efsfitae amy sifiel GRagfeTs am oeee
AR | IS & bo% fFarere IR & At s&fors 78 | PR AW @Al ETRFR T AFE Sl
G Wl @ o7l [ 4T, w6 [om s |

= foaw st @R oS fF (GM soya and allergic reactions) : I&4ed fom erdt@srs s@ifke (fGaw
N AR 7] @ ¢o% TR SIS @2l Meag | @ TIF" @2 (o0 g Teaa s 3t (e g9
A @ ¥ 8 I QoS T (A S (Al ¢ A |

= R = w3 wEfEE fFt (Bt corn linked to allergies) : /f6 @ & a0 4y w—oicz Surenfer 2 w2
0 @i | gEers [ fom e w07 Feike 97 Tre 9iis [REre |

» f&aw 4my ¢ T3S T (GMOs and liver problems) : sitgam (a2l ¢1tR feragw wiie] newie e 7o
SR (RIG 6 WHB GA0T = | e Qe e HeAT Tee I TR G 52-50% T 27 |

= e 2wy @]R @ews I (GMOs and reproductive problems) : #RFFISTta @ 31 N1 3RS S 4wy
QS T S 4T %1 fo7 HeRd oy =1 I | forgs o741 ANeAA 77 IRA SEFH [Ad Ao q
) I (MR |

= R -3 @ 8 & (Bt crops-sterility disease and death ) : SRt [ w1 et #iret (41 F&=
TGN (I, IR 8 RIIER T) TRCE | A SASECE] I FICFIA SR et T @I0el TS 2R0E |

» WIMeR IR fgw @ (Functioning GM genes remain inside us) : f&as s@t @ f&aw & s
E PROTE FIFCORAR AT et FR | T fogs 4my 1eql 35 Face1e TN (iR e & =t 5177
1o Cefd e A |

# I fam Ao sfSAs fom Aite sz @t mee SIS afstai g fEfemt toft 3ea |

# foaw <o [T fom 2wt SitEe A Ratet Giie (iFsTErea Frgkice «kTe =7 |

IR Ffat *&f® (Risk assessment method) : 3 Fufem s R @ sgereee a1 o= @ [{e [

LD FEorT 8 RTINS AT AT Tt i ARy fFrs 203 | 36 Fafaez swa e Remeren [{asa

e 7@ |

= AT GMO/LMO-3 @ (S ieal Aifys q1 fewivizPe ey e =1 3 §7 @ivwa 84 [ae eer
(TS AR | Sfowre S $F0ga 0 [T 7S =03 |

= 8 JURFTNZ *9IE 2031 JUFT €39 @ il FopF ©f [eiiae Fare T3 |

= ERE AR I AT GMO/LMO-93 RS U ¢ T8IRy +Ifelfs s 41 31 |

* RO JURR @ Reava $@ @b Feaeaien & 71 of Keaval Fca i Face =01 |

FRFINE GMOs/LMOs e fmdm cwa Rarfer [Ruieemz (Safety provisions for research on

GMOs / LMOs in the laboratory) :

* OFEANE QR A EaReR O MR TEAfe SRR IR Z0e 2@ 1 @ SIEEAE R IS
SR 1 20 SIF 3 ARE, A61Z, Fawe ¢ Rl Wfve ware 2@ |

= TR qCI R, TFAS, ToAwaet @ @9 Nes WHpS Fa0e 27 |

= ORI @ oI (TS ¢ el Fieer eafere e Ao w2 TR FH0S A |

= I TIOR8 NS foFOIR FiFo fFa=el Remg wye 2rr [ o [fts Fare 23 |

= IR JAWE s Pt 0 IRy T TLTH FACS A |

TS 2fEm GMOS/LMOs Tz <R I TSI (e arerara Rueemz (Safety provisions for the use

or release of GMOs / LMOs at the field level) :

= AT AR ow@ AREeR $o @3 T8Iy U e aierel [ive whre 70| |

» T Remfefes Moz AR MO @ ARE@E v I8 91 A O o 7817y efslam, Fiaf T
TR T GWF oI e 0 TJ |

» ERATR FARECR SIS @erETed GMOS/LMOS-R (Gtahs @ Sepiegias (aRteR 897 § «30d o
TS AR of fefq F0e 20 |

= @ GMOS/LMOs-9q To4 #7® AR 9 T<FIegd & Faem aufie 9 sowd A1 G T
AT SRAE F4 A 1 |
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(LESSON-11.10.2 : DIFFERENCE)

By TR '@ AR (JZRTIRTE) - 0 2Ny

(Differences between tissue culture and hybridization) :

ML [SIEREEE] oo stemia (Tissue culture) s (Hybridization)
S | T S 95 G I Fhaw e T &S | 95 G PR Fa @ G A7 |
3 | I B G @RS @ @A G Reemws By | 9 AnEess W Fawers @ few Wl T
Faw wam AT ST B TN I B | I R A=A |
T
© | gl I @ S#{Tey Sfem A TofE 27 | T 6 WIey Tfen forad 7=ig 77 |
8 | Sfgn egfe ooy Tfen A4S SRS ¢ TAE SFfeq 7 | | WSy Tfem iaere TFe ¢ e 2Fod 27 |
@ | fen 2l g I (@ AL T4 B = | PSR (I FTCH O AL TG B =W |
b | Fifers A7 FIfR® T ACS FN AN & | FIfers T ICS A AN S |
q | Tga @l AT T FAYFTS 9w @el [{dr T 1 | TATS] G T @0 [t T35 |
b | o R igrRere ferm v 906 = | for R SR |
ooy <temia 8 FefeT® DNA ef&s wuey A<y
(Differences between tissue culture and recombinant DNA technology) :
Aot e 9 FeoE =TT DNA ef&
S 1 GRoced Rfege @l Reesw B @ @il @@ DNA-s for B9 s

Faw sy M wam e ok Ofem R 1 i AeRreds I GSiigE e fem a1 DNA <©
Bop e (it cwem) eifaies By siemE | 7ge @ e DNA tofm  @GHeEs

T | " DNA 2@ 0 |
3 | Sferma &= T Q17 g SHTAR e To00E 2 | T G Wy Sfewr fomes 5718 =7 |
o | e Wifeerm | qov@  fom  wiReEeR @ §@E | e fom e 3 GiiE fainiReR
fEAB1EeeR ~fage s s & 1 | RS T = |
8 | I IR @ (I Tfen fEd T Iz T | | PRl By g Tfew sfRre j<ze 2T |
¢ | =T GUFCE RS T (ST TS T 1 | UG RS N (ST GG 2T |
Y | e SLAFIFS T Eibe ife | SIS @ e afe |
9 7g JUfE =g JU TfEa eI 72 | gy JUfF 9B TSI TSI |
e et @ G et e S
(Differences between transgenic animals and cloned animals) :
MICISIEREE T Bre< eft (Transgenic Animals) &= @it (Cloned Animal)
> | f&mere wiefey R (A o e ST fTmere sdw | b aiffs Fere fom awfae =@ M Ruw
E= T “A1ef< 42 28 1 |
QMBI e | R tafeTEr TR G | CRRIC! FRT*Ta CAMICesa =i /06 11 |
o | FAmeTS oieF | s e g ferTmare 157 @8 T =W |
8 | IS CE= 1 e/pael 9 | SCH= 1 &<pael W 1 |
€ | RS iz Jifer CafiEs e fowel el (73 | Jifer CafiEy e 238 GHETTN |
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KEY WORD-BASED SUMMARIES)

< §Re® (Biotechnology) : R effe ewmsm um [fen srEe, Sfen ¢ el Fafre wwem w& T
FEANIFR TG G AN TRAMH I AF S AP T T J0 |

<% o s (Tissue culture) : @ smfete Sfema Kooy @A &R W By Flaveia egegs =i
TG SRS ¢ Falgs AREe TRV F01 To7 51 TAme 31 27, OIS By FIem I@7 2 |

<% RetatAT I (Micropropagation) : @ efy Sfeta [foq o= 31 wretiext @=w- “=isitad, @, i egfen
TY S TR I A<l Sfgw Rl F41 27 ITE MZTGI@ATIT 0 |

< @A (Explant) : $tm @ St 9j2F 303 o FET6ita 929 791 T SItE GHATS 901 =7 |

% S (Agar) : S 200 CIRIE (A0S Al 3 Ty, MRS, by e omie |

< e e (Genetic engineering) : 99 ¢ Jifs @GR T @I @b Gwd DNA S <)
@ G Giegd DNA-CS AL I3 @R ARTS T SIS (S G I6 |

< fEawe (GMO) : fom et e ifess @Reem DNA ZAies w03 ~fiafes @R @ Gk 8oy a1 &
sitd GMO (Genetically Modified Organism) 3«3 GRf af &R 28 ©27 ©itd GMM 36 |

% GETeCPE (Transgenesis) : @ wafote @It Gitad e fdire fom et sk i vififas w&fieem
ARTST T4 T, OF FPSAP A0 | @ AFOCS SLAF T FME S &9 0 |

> AP (Electrophoresis) : Rpe *few aw@ie Si«ege SR a9 &iord SEFBITRIEPRT 0 |
» GFEaerE (Transformation) : qf5s ARG (@F JFERAT @R (FETFEICATET I ARSI 7 T4IT)
RS DNA @ReR el FereacaI= e |

% @FBFW qweridy (Restriction enzymes) : @ @weies & 3@ DNA w197 M2 ficer «w b st &%
ST W @ GNSIRAE @PEFH SR A |

% =R DNA &3f@ (Recombinant DNA technology) : @ efés s @it Giwd DNA-cs Jifers
Mo ARSIl 27 oIt T DNA &3fe 3 |

< W @@t (Gene therapy) : e wihwfe F=et @ @t #e @eliae (e ¢z FHIe & e sk
Qo TS 30 fom )i | 97 e o fGE MR (/T WoERe 1

< DNA == &% (DNA fingerprint) : &l §cd DNA-F @FGF* Geies @il (S5 (S SRR IR IR
@@ G &6 DNA-GF @ F0o1a1fE [t 9t =it sivedt I wice DNA feee 256 at DNA Profile 3¢ |

< &efm (Humulin) : GReyfes e Flavens age Miw1 Tifacs Reyfkim 3 |

% fom =R (Gene marker) : SI&RA @I @@ THEES DNA 829 3 <R[S 2rawg [l S *qresaed o
@ o A 91 R OIS o TR A |

% & Gifie (Gene cloning) : @ “mafete M2 fom (AF et afew 32 &7 oits & @ife 3 |

% BT (Genome) : @I GRS 156 (A0 GF (16 (TSI [vpae s7we Igdiafes o2 A1 & a1 DNA-«3
SRS s 90T |

% R B (Genome sequence) : @I G DNA-CS FI3EIE @ @ [ie sqam fes @
ffen Ry fFage 3@ ©its fea P I |

% feraw Frrcafie (Genome sequencing) : @iat &R foaiem DNA =93 %oz (AGCT) & Siqe@w
fesrs S1TR Ol A eferies fecams P 36 |

< TR (Insulin) : 3TFA 2@ @@ eFFgeld ZAE T NTPR T FHAR eifld ST SR =9
IR aife [T (Faess 2re Fio 27 |

% e (Plasmid) : r<ecGiam ARG I61 (@ oiiea™ 2iore @ Jeri 1 ik wigfen fo-s@s DNA 2t
©ItE ARG 0 |

% (@RS B (Protoplast fusion) : @ “mfste ufb fon g *~miv TifF uflb gwifer Mites @FRE @
A |

& ferebe aeife (Reproductive cloning) : wet @itad DNA-«R T $17 g8 Afem=R =iy 7o+ e 72
TR s fareRbe @i 0 | by I T T oS « elfiFy i@ w9 gt |

< g (Vaccine) : @ fSERia o) @ITSRIY (AF 48 @ S TR *[E et F9E @ @R [
2fSTRIY TT OItF P I 27 |

< JRFEBT (Bioreactor) : ICRNIFF 20— @& @74 dY(GT© Ig 1 PIEON, T (@A (GRS efemt A6
Ty A AR IS AL | FECES R IACNROTFER TS FIS A |

% sfmiEE 63 fEe (PCR) : @6 fom @ «w=fb 2w aifgs o | @@ Mo szeee DNA e 4
T | PCR (Polymerase Chain Reaction) @& s @ (G368 @b ferca I 1 tofd <1 T |

>

)

CAR)

)

*,
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(EXERCISE-11 : KNOWLEDGE BASED AND COMPREHENSION BASED QUESTIONS)

wyE & (Knowledge Based Questions)

WL a) (Comprehension Based Questions)

S | ACBIEARS Fh2

3 | oo 151 e

© | (TGS fgfmfie e
8 | (T A1 2

¢ | &/ @ew Fe

Y | GETERS &9 e

q | RSy Fe

v | foreas reafie Fie

S | AERT Fi?

So | FTART Fifd F?

5 | GM T 2

3 | THRACERA 2

5 | (RTET P2

58 | GHATT J?

se | 7™ DNA 92
M | EFEFT GTETIEN Fi?
va | fom @ifde e

St | 3T Fie

5 | MBTELIATT=T F?
R0 | d@ﬂ?ﬁ"e%9

QY | SR 2

Q3 | IR Hi?

Q0 | (HTCHI2PG fFe= 2
38 | CIFE S Fi?
3¢ | 7=fHES DNA 3@ Si?
Y | GETERCTE 2

29 | IR AEHA FH?

Q- | AR Fe

3 | fom @l e

0o | GFIN J?

©) | TP F?

O | TORCTHAT F?

wo | fom RER Fie

08 | SCEFCIITATCET 2
o¢ | o= T e

oy | fee it Jre

©0q | SJIFOE F?

b | f&es Fe

b | AFGFHT aTEIZT Fi?
8o | DNA fFria f&ife e

8% | (& fom *1w QAW QA FEN?

82 | GIIE F3FeRe=H Fe
89 | for= Tt
88 | NG feuma Ji?

8¢ | IR 2

> | Bopp TR efes qRg e

3 | 3l TeAme GRefea = Fe?

© | AR IR GI7 agfe R fee

8 | (AMBIATS fFEx Jere F 2

¢ | fom @ife-« arefe e &1 @92

b | FEHR e Fece F R e

q | ZRFTIZTE IS Ft 1?2

b | Team it @rrs §t e

5 | (e e Tee F e

so | KRS DNA <=1ce H g3i?

5 | aTefTes caf gy fede

N | FRAYETS @ aAEie Ize 232

0 | 5o ST NG F @IS Al Cofd 78?2
8 | GM ¥ 9761 FeIce S (@R?

3¢ | IO TR Fiawe ARy (o T4l &W?

W | frgreshe @ifte Iwre Ft 1t

»a | DNA foriz #2if5e 73te Jt 332

St | GRAIoREl IS Ff JI?

S5 | G SRR Fece F 2

0 | THRCFER &g I1?

3 | IR - AT FA2

R | AFGFHF GREIEACE ST Fifo @A 7 (@2
Q9 | AENTF (S5 6 T (&2

38 | SR *Aiewace fEam FeEhi @ 39T &2
3¢ | B TR T Seriifre 91 Txe @ 2
QY | GM-«7 Rl @ SPIRYPTR &e?

291 it (AF Tfewm (e 2feaae @ Tge @
3 | o it e S @2

3 | ooy TR Awfere SRIdTETae wwgee @2
9o | ALGFoA IoCo I I3

O3 | CTRITEIIE SR I#10e J 2

O3 | FRIE *AITE eI fEram Frracafi T3ws &x?
0O | T ST F Ft ACF2 WA FA |

08 | B3y FIeBIA ~wfore GRIIEHA sFgad (2
o¢ | faETs &R TEoE F 25 1 =7 | i e
o | feqy 40F (3 (SIeTT FA?

04 | & i P GReaba T Sl A?
Ob | AT N H LR TG 31 ¢ K5 tofd =312
O | (I I T (AT Gl TLAY =72
80 | #IC64 feca™ Freacafi s e s
G e R AR | 30 F42

85 I Traditional Biotechnology 3=cs St 33m?
82 | RGN T FI AT ?

8o | F1Core T 2T Fercs i I

88 | o3 AET JeCe F I ?

8¢ | G o efters Iece J 12
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{EXERCISE-11 : CREATIVE QUESTIONS (CQ)}

31T, QIR AT @ R srafers s |
| DI Ty 4 T | TS GHATD (ITF FIEA, AR @
few B T 3 T Seeaia s 9o

T (AE WP BT Cofd FACN | A[MCE ©,

TS I T | [PfiEr @r6-2035]
(F) QH;2ATG F? >
(%) GM *7 FeTce FF a2 ]
(o) Twoie Sfafee S vl toft e 82 e
P \V]

(7) T Sk w. e a7 egfela e e |

Sl 8

3| @36 [eT efes Mo s Sq&eEs DNA%
s @b gor Sfewm farer ewe ey wowws |

AR AfSRIET Tre TeRe 41 78 X |

[T @%-2054]
(¥) Bt @ 2 > i
() T3EerZTE e B @2 3

(ﬁ)ﬁrﬂzzs%@&—m&wmﬂqq%@zwé

s |

(3) T Sfafie ayfets 2 DNA—WWW

ARH P A7 Fo My Y Wi afen
FRTTE @ {29 FaR- [egga w9 8
0|

P = Sfgwma Rereerea @wee (2t Tfew 2 |
Q = wificaE e DNA 3% 363 &9 ]2 |
(F) ARG Fr?

>
(1) ooy o ergfees <y forez .
(1) P- rafore 5B Sfew SRCF@ (O €@ PR

ST B | ©
() Q- *&STS THIHHCF T I B Il Ty

S ]2 4T - HTT A | 8
8 | T, FEIE AR et 7rore A Sfewwa so1ery 51T
toff I 9 v, @swm B Sfem [Gr w8

TR oA & TS I Tl SIS (o1 FCI |

(F) GrTEfas & F? s
(%) TSR e F@rs JF gar g
() Tfew efemw ¢ Tyewre Ter A Sfema owg |
TS efed o fore | ©
() A Tfew ¢ B Sfevm oFia 9% efes o g
39| 8 i

¢ | AT R @afs Roaw oo omt GM
TG T Bt @ TORT A0 | T G T |
T WGCE (TA-NeTR ASCAR | e @re-203¢]

() THRETT A2 S
(¥) ERGFT GTEIEN F#CS Ff JI? 3
(o) et fmifare o 2gfes drepTz foram st=iey ordre | ©
(T) 7y T Tmroltss fMoifre efes ey oo a9 8

Y | Sfetne [eray wee Fiaw THICT AW T TR

I %8 BT Sl =0 ACE | [519°T @IG-2059]
(F) Ar&Te F? >
L (%) feam Pt F=re JF [ 3
- (") TR aretefera o e ©
L (4) Twted dferlBe ewe (oM Tomenr fResEe
H W? 8
q [F@Er @G-205Y]

(F) (©F QT FIRAGT T F1? 5
{ (¥) GM <y T F10e B /2 R
E (o) form emf¥fs agfes «ermz Srge 47 ©
i (9) Sfe e, SFe Tire SR 8 fNCErT TR SR
| form emife e srear fvaae w47 8
b - [ 3T @IT-2050]
| (F) e SfefTifae 5
F () NI Sy =T F J30? 3
L () Sfees Sfafke fifee foafte aow tofm wm:g
LT AT fore |
(ﬂ)wmﬁm%ﬂ—mﬂ%mammw
| ey R 39 | 8
=Y [Ff11T @TS-R05¢]

(F) T*IFT 2 S

L () RGF-vw oIS /R 3
L (1) S Sfafie forem «rafe aeR w0 o e
| ZepifeTe Cofd PaCa 1Y | ©

(%) fofeeT ¢ IRTFE T “wfolba ey Ruawd 731 8
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STATR-5S : AT e

{EXERCISE-11 : CREATIVE QUESTIONS (CQ)}

S0 | AT R FARG FIT 76 &4fE T1F Qraelr
At | 49w egfeq M Sfeme Remem= a
Tye WM WOW o sE S w4 A
fRsiiba e JifeFe & =@y Qi FFeT IR TFo >
E (%) B 3P e qere J [m? 3

O

IR 8 0 T | [Feai (@I%-2055]

(F) GM w1 1 s

() B FRIIeR AT @2 AT 9 | s () AT @ Reeae e N e

(ﬁ)www@mwwwmgwmm-WW| 8
e o

MR @S0 W AP e e W oW @9 Q
(ﬂ)ﬁe%ﬁfmm@%’fﬁwwwéﬁﬁ o o - o = T O

e ey e 39 | 8

3 | W BN (ACF N WA A (A @
e (AF  Sfewiiew  oE  ICGIEES

o9 3T |

(F) (ITTH 3T S
(¥) (ATTILAPT FS* Io7ce FF 32 3
(o) T Sfgfe bir e oo foup Dl
4N 9 i
(%) T Sfafie e IrammreR FRE @I oFE
219 oIS Aea-Resme 59 | 8 !

SR 1 X030 SR 38 AT ‘TR 2Te® LT TR WS |
NS @i fze 27 @ W frzres =9 e |

A *WE T 7 2 |
(F) waifas ife Fre S i
(¥) T DNA I#ce F 32 8 i

[SLoRIcEEnEEN ©
(¥) IS @ @ 9Yfe IR TR 8
AT TR Srge 9 | 8
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{EXERCISE-11 : MULTIPLE CHOICE QUESTIONS (MCQ)}
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