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Y MAFSIT T (replicate) FAS A | P (FACINE I30A ¢3S ¢ FAFE DNA
(TN R S TRAGHRRTS 2ifie SRES | qora SRt (Y 2fS 3 >ooo°m S LA |

’mwhﬁm

oy mWWMlh‘ fooxm‘dalm
© | AFIIC SEPRAS &9 4k 3 403 |
8| RGN ey wE S Amfices e geeET

6 T T/ |

TH2 S POy B0 5.9 : Agrobacterium tumefaciens a3
: A DNA |

Y mmmmﬁwﬁvm«mm I WY FAS AE, AN colicin,

‘ vibriocin 29717 |

q| APNCed DNA 9 9IRS SEeA (replicate) FACS #I1C |

AFRITE SFCST : ARG ey o &4F1=; TI—

(Y F GRF ARG : PR AT 3 FRERAT (AT T FAOEACS @AoT TAMA e
TR G AR (F(fertility) € F -2iRIC JRABHRET (TR Pili 0O A, 1 STvd (NG R A |

(i) REPRE : ©R ATe SOBIEIDE Een fow AP | Reanme) uf eFgd
FfSaraioe afstary FIorTiy |

(i) CRWT 2APTRG : TR APTRCE @IRBA (Colicin) T & AME SInats (T AFE 6T |
PR ¢F @ @I T TREATAT E. coli (FIE RN FACS A | (FF APICC TG WP
@ ore sty gre RREPR (Vibriocin) SR & Ats ) SR sreaw=aie Wibrio
cholerae (PP FA I (AT |

APRTER IR : TGP IPIRSRTE (molecular genetics) 3 fifeq vt AFe FFeNe

@EFE | 2T DNA I929 @ W SRefes ey orm sgosd seey e Pione @,

e TP o @, @I 8 (AP afetary FRerTy Tfen Sesim 2ern STy |

-5 (ZFA7)-85
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206, W 8 (TS BETR T ©., (WM N A I
by GRfRG-2 Aq
RfRTT5 DNA 28S 3917 @47 qIoPTR fAwa :

(¥) wIfews DNA (BRTIG DNA) fadios |

(¥) @b qze 7w, T W FwS DNA U6 efogem 31 T | GUFTE AFTE DNA &
JREFAA N

(1) Bf5 3 ITFT DNA 97 W8 G (specific site) (BT IR & LG @RRFH
GERN 45 | ToF (@ U GTEIRN IR A | :

(Y) (@IS DNA TR (FEFS DNA 6 IZF) DNA FIROTE e qHl IS F41 2 |

(&) FIMEFS DNA 72 I2F DNA-GH T &) G0 (ATES (host) fA4i6 (@TS- E. coli) |

. (v) JIEFS DNA W& THIH 4BSPS RIWAD DNA-AH IZserT FUH |

(v) feofTF DNA tofem T Ire XA (Ti APifie I3%7 391 T A%, [R5 DNA &
Agrobacterium-4Q ST PACAT |

(5) Jfews SeweT Fifews & Agrobacterium 1 ZEA FACAT |

R DNA &3 4R :

(¥) FIRFS DNA FioT & RBieast: RS DNA Toffm e #MT+ 2T IS DNA 59
fadioe | fRdI5taa 7 SIS GIEa (FTT (AF DNA-F 9T FACS A | QAT (PR #ARPPA (lysis) T
T R (PR TS SRg 2, =2, Fifre epfe w9 TS DNA S PR Aafers v w41
W | @ DNA-97 9 g 2 RNA ¢ @b s are | st Pt erRe a1 e
Mﬁﬁmmmwmﬁ%mwwwmmmnmm
mwwmww@mﬁ%&ﬁﬁﬁﬁwmamﬁwmwml

T (Restriction enzyme) : (¥ IEIEN &AM I DNA W A8 Freammi-a
mwmmmammamwm«. mmmﬁm
(endonucleases)S 3T T | €31 DNA e @30 A8 Fraiest, T @RGP AP (res on site |
0 recognition site) 1 &F, ©f (PG TS FHA | @ QR GTEEN a@&wmimﬁm @
e A | mmmmmmﬁmnmmmnwﬁwaw
©IZ3 DNA (F06 AU, mm%cwmmmomqmﬁ%@mm@m
ﬁm(@mﬁ)wwmmm:

1 Lt QP IRy T ""';»;.:57.'3
mwwwmmﬁtiw@ﬂammnmmmwﬁmﬁmmmm
ATE G @ EERFH M2G @ TS #1d | e

() (599 (31%F) DNA Fdi5" : 3fFs DNA- aaamﬂnwwmwwmﬁwwecmr)
44157 T = | TGS SAYS APHRE-DNA-E FIfeFS DNA 329 A7 & 2D RT3 I3[
34 AW | G 925 APINC DNA-F TG TP ARRET (modify) FE (T = | @— (i) IIfeFs
DNA (A% o @b Cof Fa0e BIRwe A2 (597 FIFS DNA-F ¢-2lT8 (AR 6 S-S
Srafiaba s @m Fe 2| (i) FfeFs DNA-F Sfewrans efegea Sare = 3feFs DNAD
Agrobacteriund tumefaciens-S3 Ti-AFNIEA T-DNA-T (SOCA (ATATH ¢ TRETTHER o IS 2 |
(iff) FYRTSICI T FAR STorely T ST AFNCS GroAw Fa0S 2 |

() SRS DNA-E B W (specific site) AT : FAW8 @RI GRENRN T F0a FeFD
DNA-7 fAfi® Sts U8 41 2 | GPR SR AT ITF IAZSF DNA (98 (-4, tumefaciens-G3 Ti
ARG DNA) (@i 303 731 = (o@ : 3.8, 3v.¢) |
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WW, W 8 TS BB

GiaeRfE obq

[WDNA-QQWWDNAWWW:W Rk G

=S
=

=X {2
>0
>

ﬂrt@ﬁ T S fm Fifews \DNAF *m (TS A=A | DNA S e "',::"
| RREREN @R (F1%FF DNA Bramaem smFe
T 4 FosTHHS DNA 48) FIZA I (I 9

@ DNA-MWW@WW)M MIRICEIR
@H WS G PCRAR A cx' Biliaid “ii M @ [ol o T '
; , ST e

ﬁm»s-@mawﬁﬁmnmmu

‘wmal

ey s azm\?ﬁm (U @ % TeIfeT @R qrenRy Eco Rl
(Escherichia coli Ry 13) ‘ | (Haemophilus influenzae Rd) (Bacillus amylolzquefaczens
H) &%fs | R DNA W97 @35 FW8 el A%hea (specific base sequences)

mﬁwmrmmm@mﬁawﬁwmﬁmﬁmammﬁmmﬁﬁﬁwmm
mnmmms—@mmwwmﬁm !

Wmmemmmﬁwmm
Ry GRREE N ey GRRFR YT

BamHI G [GATCC  (Hpall CLSG G AT
@ G G C o

Hind 11 A lAGCT ol I.Q.A_T_.Q_]
TTCGA | : CTAG

EcoRI 'GIAATTC : , L——| 578 DNA 997 I16R
TTAA

C G - I (R TR |

(Y) (ATFS FIFS DNA QF IRF APIAC DNA-CS Yo : APHTC DNA F0S (3 FCH (Tl SR

H19T YA IFS DNA eT 2oy a1 =0 |(DNA-ligase GGIRN G214 S0a IIOFS DNA WS

#PiAG DNA-GH S8 SRS F4&W | T AP DNA-T IfFS DNA <o 927 309 | FIfeFS DNA <@
APRI® DNA-(S IS TR F07 RIRCT6 DNA Tof 2o |

(8) ST (host) 5T ¢ RIRTTH AP DNA CARFTINY &L FACA! : FHHCTT DNA L&

A RIAT (TS JIFORACY AT FACAT 2 | TSI SAYE FIICORR T APNe &2 I |

FIBEI Y& A heat shock-aF T R (et 3fF 01 AFRE aizel TS AT | APHE @t

I Q@ FHORANT GEEIE TRFGRAN (transformed  bacterium) IT| ATISTS  Frvwage

FreUsRER RYT e A MY Fefes aFfies Y& ¥ 07 @@ @RS T = 1\ DNA
GATA S G5 A 4 S T Electroporation |
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>

5@ 35.¢ : RS DNA B |

(5) RIRCTE DNA-GT TURA : Sqaers TFRTS DNA 480 T4 IT&6 Twereid 2R a1 ©f
4N FAR G ARMFONT AW I o =W | TS DNA IT @ e (Sfrwm Wi
*HEFO) Wﬁmﬁﬁmﬂiﬂﬂﬁwwl U (ATSS FIPOIAT recombinant plasmid T2
IR A1 O *H1e IR T Wi Ay [ antibiotic IR FAS T I AT APCE &
antibiotic & resistance gene JCACR |

WDNAWWWWWWW o.f:ﬂ‘?ww(l) PCR

;mm@mmm»mmmmmmmmmﬁs
fet) sifa @@ BITSRPE DNA I mRNA |

(v) RRTTS DNA-G Agrobacterium-4 Q7R : FFHRFG DNA szﬁa R A%S RTR Ti AR
I IR AT @ DNA-GF Agrobacterium-Q GG FA0S F |

(%) dfeFs Tfenceny RS DNA e Tt : Fifews famms @ sfers Bfen
FAS A Jfers Gae Ifers B Agrobacterium tumefacians-9% TGN A Ty Al OrS
mmmm& wmwm@mcmmemmmmﬁf%waﬁ
w:waz @ﬂmmW(Mgemcpm)mnm3wm

-9 1

lmplanta @lo YR A AR Grvei"e Sfew tofd a1 A/ | Arabidopsis SFetwa +inadice
Agobactermmwmﬁﬁmmmmmmwmwml « effeay ooy

ST WP TG o |

NF (GRS NEIFFTE G RHMEAS DNA (@ TR G310 Iy (Tfew) &t I10e T3 9 S3+01% @ RafieTs
DNA (@ (375 RS0 (Il (FTITATY 37 GRS DNA-GE S RIS 20© A |
fawfefe e efemirs Rt DNA & (INe @I0T & 00 2 |
() o7 (SIS (Physical) ST :
(i) Electroporation : (o 2@ e cva (rrafafare P oy tof ot uak ARG DNA (@108 &3 33 |

(i) Micro injection : 9Ff% NRTHPTAT iy @FTEE €03 AT =W R & G SoTH 52 W DNA & @
ST FACA =F |
(iii)) Biolistics (Gunshot) : mmﬁm(‘mﬁ) Toifrste DNA I G1R 8T Gunshot 303 Bfew Ita et
FACAT 2F |
(%) &% IPIAF (Chemical) AfeFT
() Calcium Chloride : GITE® 18T CaCl, YT 2FOEE S0 “ita ‘6% sl DNA 10T &4 907 |
(i) Liposomes :qsﬁmceﬁmwesncle)mommm A RRRRER A e RIS T W 9R
DNA (RT3 SSJeld AT 304 |
(%) (ST IV AT afewr
(i) Agrobacterium tumefaciens TN FIFEHRANT (557 RO I A 961 391 W | Q@ JRGRAF AFMG
FIfers Gz =Tl SRMTITE 2t T30S A |
(i) TMV: TMV FIfE%s &2 @7 RNA (& SEWTRIE et S90S 519 | OIS SR 20 A3 I3 AT |
JIFIGACS AR DNA 203 FACACE I T GIETFACTT GRR APHACIS &S (RICH AL TS 11
mﬁz:’?"lql
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0W, W 8 TS BRI

GiaeRfE b
o aFHR ¢ RS DNA &3f%a Tt =y
e R ooy @wER . FfRTTo DNA &% -
S, @l Giarares fftey o1 @I Ry | @Al 8@ DNA-S TS B
ooy 3w ot o FEHR (IRM) | RS @3 T G Ffews fGm @
203 511 &6 8 a1 oy 3% (29 | DNA 8 RS T 7P (TRET) DNA
o) effemg z= B Sl | tofa (@R 2 RS DNA &3 |
3. TeAmH q GRS WF AR WY ST | Q@ Eere WE WEE W AeFS
S Tferra ol Seoims S 8T | | RRPTE Bfew Teom 341 78 W)
°. A SIRAP 8 @PES SR f¥w T | Sifewe RERETN Sfen vjitre weRe
F[IZS A | Lol
8. efem SCAFIFS N SifoeT Afe | SIS A wioe affe |
¢. 2APT TR | GUFLG ARIST AW 2 A, IR | G APifed dwes &6, IR fEw
fom gemad RfvweR @ sErt | e 31 s s aone )
(cegl
v, f&m qURed & W 9 o | w oW Wm0 i
TABIR Ay FA WAL | fersTEet Affass Far =0 |
q. WOy Bferva | Bty oW WIpSfeTaR (SMEPTR | Ty G AT &9 (A0S (fonessI
@ =7 |

ﬁﬂ GFIﬁR (Gene Cloning)

@ (clone) *%4 W{-g3g &fda | @R READRARME ite &7 3 RNF @7 1 A |
3B 4T MG (AT Sofb TFT (FE BRI T 931 A TR G2 EADIRATHY qR G71 L @I (@
CTSERET i LA 98 e | TaReTS IfeRs Bfew (AF @ @R FA 1 WA I G0 57 A0 B
TG WA 2, INER @ T 2 FEFS Mg | @ N (UF @ FR IO I 0T Sl I (NP2
THONIA BT 2SN T | IS BT I @A AGNS bl I AR |

& @R 20T I GIEE DNA 9% 0 Sf (A0 (I R Lafeieera wifews fom fofes aa @
fomre Tae 3 41 | TRY FUR I oS e gve 30 371 T MY T8 2o o @it |

O3B (AT DNA-(S SR & AFs 4Alta | 49 SRR FifeFs fEm 91 | @, e fam
e @ifSw toft ata, 1R ey Ffews @i (e = &k @ @ifoa Seimael f&w & @@ Fae
T | YRS i §itda DNA-93 FIBRR & 2@ toff st a @ fom a1R@fx s sifess
& 408 @@ I |

NI RO P & LT SFounea (@fbw tofia sw2 @ [@fas DNA tofiw «afs
T2 e e e 9g 3t tofs war | @t Rt 97 TR o3g I tofR TR e fom @few |

o @iffr-7 & -« Bt : foafb Bt cara o sirewr am—

i, =1 SIERAT (random) TS (HICCICR A8 T (SFI-Q TWEF 341 | QT fGa-2Efare

e =R |

ii. A8 mRNA (s fFonf Grfesre 33 FAACF1R DNA |

iii. STIFEAPICE SeifAe @RET 3¢ ey afem teffg® DNA 98 |

PCR (*fmIcas (53 e ™) : dob8 AIe STaRem [Rer (Kary Mullis 319 IRgwewg
DNA @fR-97 Foo @3 %6 WER 0@ |« e APmee G&F Reue=q a1 PCR 3 24 |

1
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WW, W 8 TS BIRFEF

¥

050 G-y g

I EHHED b fora 7 S a1 T PCR @7 MTT | <207 e DNA-GF 50° Gl S
G5 0 991 2 | DNA G &) ¢-2lte 30 ARTT I& 391 27 | b Sl eiRsis 5 (A
30 (%57 %48 %1 T U@ DNA AFTHIEE ©47 FFS @ o (A (77 | IS 62 04 tofd =
GR SEPTC PR B ofd =0 T | «ff 332 e @3B TAAR | AIRETS @ 3@ CofiE T dooo @ &ffs
ARG | ot 61w ShH 2%fS =Rl @ TF S IASIAT AR, 3000 bp &S GLHCS |

FIfR-a7 eFRTeY : iy e @R %S SUg | s @ Fa0F SRFFS SITATbAT 41 20T |

(i) DNA G@IfR : RSG5 DNA toff@ TGTT DNA @Iffr 3031 =0 | ¢ R G@if A »ffifos |
@A GITIE IMEFS DNA U8 (6 THREF TP APIMIE DNA-(S AfSge Fa1 20, T ARNe
DNAfS @b @RTa% DNA-(S “ffe =7 | TR g @ RS DNA I TEHRE S/m F90e
W T G IR FIRRI Y I G effefll i & Ffews fom 4R | gendR v
fea wPRy (@1 tofd FaT = |

(i) Reeebe @iffr : T Mfers el (@Ired DNA-9F THT SF 898 aAfSnad 7oy o eea]
38 T e e e @it | e Ae oo R « wmfere T T | @3 (TR e afy
@ @ A (93 WS I WISl (9F) OF WRAM W YT Iw FA W | A T30 (TR
o e (%1 @E) A of @ el SR owge wret @ SeiFmT e Fana @ )
S wreerss efeamt faan Reifers z & 37 it e | @ &t o8 W3S (sur RS
oW 9 T | PO (gl A TR o WISl (SR GRRAPTIR @I B T O | ¥ N ORI
AR B (Sody AT TR & 2X) | TR TR fRtareribe @if @7 Bwizad | «3Red W @
316 I K |

rDNA (Rfit® fCgmq) Gt=mfe @ PCR (sffmitaer (637 Reuea) @7 oy ey

e R rDNA (RefRTTS fegmia) GImer PCR (*fPmiaer (53 feyrei)

> @IfR aqrerg 48 &9 T DNA 93 | arweg [WE & 21 DNA A8t3e oqu@
IR QR 2T TBICAT 2 | IfaR SOTCAT =3 |

3 | REDS &S &f% In-vivo &S | A In-vitro &S | (& (PIET IR
(TE P TOHA TREBS) Refoo)

© | (S QNI GG (SFF AT | UG (ST T HF T |

8 | T5% 1 Gy DNA GIEFGR 4  THe | PCR @3 24 T8 O %% DNA
@ERRF ESFEE @& DNA | s |

IR0 |
¢ | RS it @A et @ %@ rDNA @Eae g 7 cFta PCR @3
T R GIER QT T &S | oS 3 |

GIeRf& 329 : RFRES pNa &3 emm :

TG DNA &3f& 2oz 369 Rega 3251 =S ¢ wom TR & [ewm | a-afer
2R ] (FLa2 9 AYET TWIRAF 9 OfF | OF 9T (FADS NSTHFF= GBI 27 |

T (A AR STy

5| TSI 53 TeAMA (Novel products) : T Bfem @aw & geead Ae Q@ Bfew Torr

ToH PIAT §F7 (T @ Tfew Aot TeoAWH FA0S ATCST 1) TeoAWT IS AN | (T— (S S
EAGIRGH-B SIRH TeAme |
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0, W 8 (TS BT

GlaegfE CESY

3 | *fcafr eferer B&a (Overcoming environmental resistance) : 957 &< SRy&Ha9 ACS
JR TGS, 51T (frost), XA I TR e AARESRA T @A Famwes Rere afvs wep =7
T TGS A AT T |

© | BT (It RSTAR WIS BT (Pest resistance) : 97 & TRIGFA ACS 02 T G
FOPEF (API-TFGA JPF TS #AIH (SN I8 Gy SAMH TS 7% 2 | (07— Bi.cotton

8 | SPIRAME ofSrId & TeRT (Herbicide resistance) : <57 & kY& S A

SRS QT ST IR WA WS 58 T @ean w6 2 1 | @u--2iReein afewdt s
Tfew T | .

s RS DNA o7 Il e I9=R fm srfre Sicsmssr F=r <

(A) TR : T RS DNA 23f% sTeeens I35 20%; @TF—

(¥) Grefae Bfew : S T4 ST (PR (Cotton bollworm) ST %o & Iwa o
AT TRAH ZPT (TSI | CHIRPIR T 2 STATY FATS IR PIZNT FACS ST IAGIBAIZC (insecticides
= ISANF) | Bacillus thuringiensis TINS TIPOAA (AF G BT @ 391 MgTx Grvvsa o= Mg
3B T TR | Q GETSTRE B9 AR IR &7 R (25 % = a9 o1 @2 W9 @ (e S
B A | G T @ G T I (TR, SR ASHAT FIZ A0S W A1 07 BRAMA 497 0 (o108
R GRE e TG, AN @R IR IS ZPT (TR | T AR BAPS GO 80 SPFY, TAK o
oM G SRR 8¢ ©MR BRGNS @3 | IRFATATNS QT Bt cotton, (TN A2, FIHFRG APl
QST ] BT BT 5o10R, 9 o100 3 ot = oy |

TR TR 8 &R Lofb T Sfew erwifers Griefae afar seerera o 3 260 | 97
Y AR OIS, BTACOT, (oieef, ST, A%, FFAJ;A, T, Apeifs, o1, wpa o |
iy fRewIET s s Bfew

ABFE (Glyphosate) B SRl fxmaar amid a1 ARA7 SResww Targe avS wemga ey qufs
R A W | O3 IS AR AL T T WB IA (T | INEHE T ARG SR GRS
MRS (A8 I | 58 T APIAR A8 SRTS J7am SNy & (7, 94N S A[9 o
IR FAS |

Agrobacterium tumefaciens Rrfira® DNA

Agrobacterium (4® fm
B @I

)
M
ooy e 0 Bfe coteER et I’ oo < w v tﬁw
: fo@ 0.0 : Grmafae Ofem 3R oS |
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CENY GREN-2RT 4@

ToF PR G GTEIRN o IR ACE T ATTEH (OF Ts =N | Reaiferel Greebfam (i
a@mmmﬁ@ﬁmﬁommwewﬁamw\f@wm%wem
sife Sfew (o FACS THN 2CH | PR TIEE GRS G A5 SiReein WRFIRE (glyphosate
herbicide) &A™ 41 5T |

(X) obs T SR « SEHFRICS (S9! AP G BEN TP | (ST (AP A TR AT 4R
mmmtmmwmn&mmmawmm@mmw
GO G T 2 | (FTTCS SHONIT FACS Z0FT qURACS ST iy A s =)

@R DNA 2121@74 Ty AR e oA i BIRAX & Agrobacterium
Mmefaciemamcvﬁmﬂmﬁvnmmmmmmwmnwwmwa
T (AR (OUR (AN CHSR Z00R, TSI AETHIPTE <Y (TR TG 205 11 | T AT
el ferrTym o T 20 G Grietie T |

(o SR ST (Super Fice) S It S8 (Golden rice) : TPz (R RfSH e =6
(- (AT FOIRA-A 7 TSR R | 7 T (@9 AR o qea e e e oF zo
T | T4 FBIRA-A T AR TOITAR G T ACF | SRR TR &4 AWy ST | B ST
TG RBIRAEA <3 TS %79 FACS AR SR T S AP N S A 7| @ ST
SN (R RUST G Ingo Potrykus (1999) '@ ST STREIAT S8R LA AR A% | SR Japonica
FET | @ TE OIS (A G, R 6 Tt WRer Srefm TRidia TF TE (-
RBRA-A 97 TOENS I S TF 2 A @R V| (02 TFoR & 38 Rfen @ e @wR
AT | QI AT 12T T (ST AT BT SF AR |

(9) It ST WIS TORTH : SIZADT, WIFBHRT, TAIF 8 T 470 oS AfSTACF &
BRI RIS DNA S 0T ey SE 2R | RIS GIaes SiRapT, HbioT SiRapi-a b
@i (CP) om iy Grtige OINIe olTg SiRap S 2re frere afSry FaR | Tromg
GFRONE (Aoia FeiG afsradl ere e F41 TR |

(8) TRGTET RIFCH : TN ARG FIwTIR IR 2 i (7 TR
mmww@)s.cazimmwmm|wwmwmmﬁmm
TR SRS TRGIEANDS FF A IACS N QA TF IS AN | FCT PR TAWH <76
P R AT A @14 A |

(5) WieT BT HBTS : (EHIRE (AP (TR PRACAE AN GGIROE AT R T
srwTd S S0 ST RO N6 | ©1F RIS (AT ST T e oS 2 | @ e Amd
e frEeIal & SN AItg RaRETs DNA a3f@d e fSga F4 FIaq AR | FT1 SIS
St 4A16T (A S RS 2| ©IT ACST (<1 THS G Gl (@ T4 |

(7) FER F1 B : FHAFS DNA 9 TR I T 3N ROges S vt ey w41
ﬁwm;mw%mmamma&wm

(&) <& afSra® &I B : Bacillus subtilis CWGQB”@TWWWWW
2SR P41 7T TR |
) RO AR, &S HfB : Arabidopsis (WF At NHXI o arep 3l ‘A= Sfewrs FRaree!
SifaRe T4 78T AR |
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0W, W 8 TS BRI

& a‘ﬁq‘ & UEV)

(m)mﬂmﬁ?aﬁmcmqﬁaﬂzmﬁmﬁomaqmmmﬁﬂﬂwﬁwww
P ifews WFERE Afts GEse & T GM a3 = | e RSy arean fam GEetie
ﬁmmqﬁﬁwﬁaﬁawmmwalmwﬁmmmmmﬁml
SSvS RBTE es STeTSITd BEtere et Seiew o 28 | Rfeq PR Grete it Beoma 1 2,
AT
>.ﬁmﬁﬁmﬁwwmmhﬁm@wwm;Q|mmmem
ot 7 © | SR AR KY, T 6 TR GR SHSC P TeoAm; 8 | GRS 219 74, T4 8
a;nc%wmwmﬁamzw;mmmmwm@ﬁammWW
|
® mwﬁ?-mﬂrwvﬁ (Production of insect pest resistant plant) : S ¢ Fo-AS%
mww%ﬁmw%mm:aamm%ammmnmmmﬁﬁ-
s ST insect pest | (BTADS GfNAIR-GT TG P HoaRd Jo-ASHAR T Tfew T T4
Y | G FEPO SAIRA (AT e
(i) TSR AR (European com-borer) G &P I | i YT U1 s R w5 w0
W,W@NWWSOWWM A | (GG fGfaiaR-aq NG Bacillus thuringiensis-
a7 @& w981 Bfern Sera W « e SACHIR i SO 1S SO A1 W TR |
* Bacillus thuringiensis FTRTRACS afS cafoe 2ofy 20 1 5-oforr w1 Rere, e Arces s Fres
) A gl R SGTed NG PRGRAR (oS @b toRem fomte 9ol e Sera
mmmmmwmmmwﬁw@mmﬁmwmmamma
WWWMmem(ﬁmﬁmﬁmﬁmmpmwmwmmm,
T AT ST T ZP AL (O BeoA W I G, FOPHS I ZAAGIARE [ TS
mm,ﬂ@wmwmmmwwmﬁwﬁammmW,m,
ﬁ-www@ﬁmmﬂmwﬁmmmﬂﬁmm-m|mmfiﬁm
T (AP T (TR F O RAGTARG & FCA (TG TG O (AP Wy 1 A |
FE ASHRTAIR T Tew BICT 446 I 241G, TRAMA TG, TAA TG 6 AR 7T AR |
(ii) Bacillus thiringiensis (Bt) < YRR Jog SpRow RGN ) IR SR
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(iiii) GBAIR BFIR (G (Sterile Insect Technique = SIT) ot @3l syfe Gaegfe (3me
TS DNA &% 77) | SIT 20T ot e Floams ofex fagd %S | Edward Kripling 8
Raymond Bushland 594 3 9 %oq ABIEE | T A SIS FoPIS ANRANS ASHAS LT 1
07 G SIS ICGE AE(OTS FHoPd Fo% T T | 9 AROS FeIEE  AOHd
wmwmmﬂ(awmmmmm)ummﬁwmm
BeAT ST T, B HE oG RS Z0e A 1 | Ok fgfiitan Wk @ weIwE A oA
o 200 T | T TR S S R A | TR AR @ T WO FI5-TSRG @
omfore W 41 T | SN (T @ AR Gl ST T W xe Jifew, e, e,
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=
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MIFNNE T e G 2wfSq DNA (U B Mg 307 7R o eefon B a1 e e
Fem Toiy et <fbea e «ifRaf¥e Saw f® +1 @ OF GMO T 1 GMO BT TR SR,
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o 266 aer 5.0 fiftrm it (Rew srar fw ar - 5 gM 4w s
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IRFATATE AT GM (Genetically Modified) AW F5%
@A MR Tt RSy 0w @m-amR efewny wer e w0 @ w9 T =
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(lll)meﬂﬁﬁ“fﬁwvﬂl -
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Bt-(3% 51 FAT FI@ (RSO S AT |

ﬁ)conwmﬁwwmmemmmmmmwm@wﬁwwml
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QA T T W) | 97 QI G2 B -9 & (error) o1 e (R @t T =S AR |
mmeaoommmﬁm@ammnwwmmmﬁﬁﬁmﬁnmmw
VAgS 341 A |
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T L G SObT TAWIN T | FER o erF @I B A LA o R I
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Tesmral o s R ot e s a1 2 |
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AHE 9F F31 27 |
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@ | AP DNA-CS TP & goF : 2APie DNA-<7 3 11 gTa T TFeW & (DNA
wRe) I (T T GR AR GG QAT I AFAC DNA GR T DNA SIS A (731 |
@317 Cofd 2l Rt DNA 1 oS amifie |

v | RRRETS Arifie @3 E. con TRUBRAIT et T : «f w91 2 GEreacrm efwmwn) oft
2% = oRIT ST TGS AP (IN0T T W | @ TR RIS ARG 927 S OIS Vector
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W | TS E. coli-<a7 (T LB Ca (T (RF E. coli (FTAF APNG 2 3414 & Competent I
ATF | R E. coli (T G R0 Apifiers e fies 02 @b <iica syl 9% 9408, 27 83°C
BT S0 mwmQWW'M‘EcoziMWWWMMMnm
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IR TS FIE=R Sreee e Srmas AR 0 1 SIS S W TNEE I T T
BPTE(a E. coli 38 70 @R M &if's (Irx Tesnfire T e 23|
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(TP L TS oS FRD 18R 304 IF FCET T@ (AT YIG (DI (TOTF A I G

S PIEF Al TSI 20 A |
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(ii) TBRCFITT (Interferons) TeA : THRCTEI 0T GF 470 B SRS @& g (&I T
FIPIR (IR & SRR RIS M) R (T T 99 G oS 7T IR
mmwwmwmmmm,tﬂﬁmmﬁm(immunesystem)I
TBRCF T @b e apmfe AfSTHIFE S (chemical defence) T C7ezd 2fieT FHTBrva
e | o P, RBRFRT N AfSAIERe @b (defence protein) | (AT (TR T SIS
tmmﬁ%nnwm@mwmmmﬁnaNﬂMMwmwwmmwmﬂ@wmmmﬁmq
T oo TRCE ETRR SRACE (@ Skew e I® FR oW, T SRAG W
RYYE TS A T R RIS @R §F WE FCS AT 7 | PG TGS (@I
SRR (FIRGTT SRATCH WGFT (AF TH AW, SAeE G SIZAP-ARSraresy 2@ oy | FEs
BT T LA S SIRACHR T T T ORI R 7 (PR ST 2T
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ToRER R I |
mmﬁwmﬁ%mwammmﬁﬁwmmﬁm
AT TDRF L 2 | SIRAPT WIS FECINED (AT GF (AR TORCEA, FIRERET @Y (P
S T THRCE PR | SIRAT WA KGN IS TOAH RS e T8N
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wfber RAGRGA-B, T T swamet, Koy «awwa 0T (Papilloma) BRFeT 41 W9 2Tz |
“IRIP! SFTSF (rabies) T BPeeime ey S 2aTR | ITaaa1t R Favew 1, TP IR
%S TS THRCF TSI TR 41 AT | RORH SR RO DT 958 & |
THRCE ot aftrn® At
uam«mﬁﬁm@wmwmmmmwmammwwwﬁmwm@Wm@ﬁm@w
TR & e T2 |
21 G TAYS oArtfirers @R GAeEs o Il e
o | mﬁmm@mmwnmmmawmmm(ﬁm)mmmq@w
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¢ | A SRM TG FRREFE DNA R £ colinar a0l o w1 =) £ coli TS
TeoNfe TBreCEa SRM M4 ey =7 |
b | SR NG (AT THRFI RF I om Fa1 27|
1 Reags hmrE Rew smfers sramd ¢ aareT 331 2 | oot G ShHaE ST
I Betaferon. ; '
(iii) 7 aFfe webrebs Seama (Tissue Plasminogen Activetor = TPA) : Wrsa
TSFCS 7@ TG (04 CAIT IS AT ST 2T S5 S =N | 0 Ao &5 3147 3% 1w focs
ST AT 78 Z0A 6L | S>30 T @{ew RGN (FIT (AF Streptokinase GETEH ANGAT (3 1 iz
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800 GrREE-2UT 49

TR WG G2 AGHRA GH&RN (Plasmin enzyme) AT I Plasminogen wgE e 9
STERITATCS G (inactive) Y T | AGTNCATGACE FHF TIGR SACS 0T TPA-F TP 2 | :

TPA tof¥ efferat :

() NICEE FTE (AT TPA & @9 mRNA 3 41|

(i) mMRNA (¥T® cDNA COf 41 |

(iii) cDNA-G® To® AFTe So¥e F RARTTo DNA o8 341 |

(iv) RS DNA-G E. coli TRBRATS &L FCA |

) SR STGTT T DNA T2 E. coli-(F SIAT 302 Qe e 30 (Gfr) T4 |

(vi) E. coli (U® TPA (2iif5 o S ¢34 RRowa tofd 4 |

(vii) WWmWWWWAWWMﬂWmmmm

Y T 90 |

(viii) TPA TR o T (7% (A0 (AT <0 3 CRIEAT +ir efffmam = 1 |

(iv) BRWTARMB (Erythropoietin-EPO) 0O : SN ool ez (EPO) T @b
A o I A 6 AR A @I (bone marrow)-(8 A FTH | EPO, ([FRITCAT (PP
ﬁwﬁammmwe(mﬁvswaﬁm@mﬂmumﬁmﬁﬁws@mmmm
T TS ST AR TRIFIRBRT $4C 27 | TRIFIRFF-AF 5H & ZAS (EPO) I (P (I LA T,
71 @A (T2 RBC TR I TR, @ O TS (10 |

EPO 8RR afdw : iy EPO tofem effiwar 36T war =0

(i)mmmwspof%ﬁmw|(ii)mmammmamamam
firg R I @ e TAgE IR (IFN) SWEE F 1 (iii) A @ GRS DNA-F 97
FIIGRATS (E. cozi)wmn(iv)ﬁaﬁm%‘DNAﬂu.couwmmwwww
&R & I F41 | (v) E. coli (AT EPO (@b e I3 64 RO 28 341 | TS &R TEH
fRref @S TEHATS! GRASIITE E. coli-(S T EPO TACTFIN (Tl TR |

(v)ﬁnmﬁ (Gene thenpy):mm @M@\WW@MWWW (to
com)ﬁﬁmmm|m%wﬁ@@ﬁwawﬁﬂmmﬁmmam
corrected T& @R FACIE WK IH Ty A = |(FH Boiicw o 2w A W : ()
AT corrected T& TS (ITHE GRITH GIAE (M2 TGS F31 T, Wl (i) ¥ IS (vector),
Waﬁmconectedmmnmmm‘wﬁmwwmmwﬁ
TTER BIOAG (RPICY AT FAAT = | BIeefB (1T O corrected DNA RIS 0 T 4R @ IF IR |

I2AMT @I (IICT T3 ITA O A& DNA (F W (I (LAY TS FACS A | 49
@97 ol o0 (i) SIRATH WG IEFS (0 QA AT P TR | (i) Fifews fam ot AT
G (iji) CoADS Fffrfi-a JrAFSI AT T A |

TEAE 2033 I o (A STHTCST e I WIS AN 77} ALY 1 T R |

(vi) Hepatitis-B SI2AP-q3 SUHCE 0o & TMV-43 TG0 STIF TR T IR SRE
ABIEBE ST I I TR | 45T SO Mo SRS W HECabed A
AT | ST TR S SR eI 06w A | @S @ae e TS T4 M |
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(vii) SIS G ST BeAATe el 0% | “fbe AT TS AT = |

(viii) TER P AT : MPIST Pl AT IS I T (AT SHrSIre! e Tzt 30 foar
ol ‘SyrfAeteT W fom agfE wEr e s T

(C) PR TR : GrEtie el TERTTR MG STAre ACH-RFA RO T2 T TR
@ (@A AT (ATF SIS Y, TS 6 ToTd (AP TG T T2 T I AT |

(D) IFIRR (Biopharming) : I FHAGEHET 7y e TAR TeAWH T & ST O
ACAEIRR 0T | (i) BIF THIPIA antithrombin G SS SE Y06 RO TTT TLATAH T TR | (i)
GMO TP ¥ (A0 *IE spider silk SeAH 1 Z0R | (i) T @ T TR & TG
TAMACAT TR | 4TS 4 YA2 I IR (T =) |

(E) A2 JIGA (Environmental Management) : (P JIG AW TG A Bxe F1
T, AR R TAMPTRE e A1 FefiReTe FE JIRE T W OIS AR I
w.@wmwﬁmﬂﬁmlmememmwﬁme
ﬁ@mﬁmmmﬂmmmﬁwﬁmmwmﬁwmﬁmm
3 2

(@a«mmeaﬁwwﬁ%wﬁ:vmmmeﬂﬁmwﬁ%aﬁﬁ%w@w@m
TR (A e THMIRE, ¢Te, WRIIR, I G o woR Rue gk Adgd give «Amd )
PR (A e e Ry SR G R T ANES (ST I SHMI TS I | I,
S, SIRGT R ST (AR FIRRIMT (AT S F67 oI ¢ 420 WTTBII SR A single
cenproteinfimamemwﬁmﬁwmmﬁmmm(dam)mwﬁﬂw
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97 S Torula TWF 736 SN TR N4 &AFA NG ACH | Saccharomyces cerevisiae SR Torula utilis
ST S0 O G | TR (S ST SifTe Anew T |

SPie Pitas SO 5 3300 @I 9990 W1 9@ @Rwefe 13 @@ Afrers ey @
T[RE FE G2 TG 3 AT o5, 9% ¢ ff fitga cree oY JENPe Rfew IFERA @R
AT TGTH AR 7T G FOAGR AN T, T G0 AR TS T GR oA ararear
RS B AT T, - ey ter b (sifbe s, Wil Wi, weibe ke,
BrbfR Sfie Tef) , 2, cafSw, Rebifm, suifiear sfse, soifsicor, e, JFme Tenfi |

() “m fe (o ARCIRE : THTG T RIS T TACH TH (ST-47 TGTH 779
(pollution)mmmwmmwwucwvrﬁww%mmﬁwmwaﬁ
o AR 6 SPTS AT R HIHE (I WA YT T | (S @ U TG PRPA e O
A TS R 0 | 58 TG @ T QR SRTRRR @ I I R SGIA (5
VI S0 IO (T SR 3 TS LA R SATETR BT (ST cove et ToAMIA s 30
mmw&qum»wm%mtwwwmwmmmwmﬁm
S A | PR WHECR TAHre @ WIEReTT F@ I A | Pseudomonas, Nocardia,
Mycobacteria,mmﬁ'emmwmmmwmmI
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s = Gt BRATAPIAN ATGIITR 061 '@ S A1 few s oifs | se AW v T,
wmmmwmemmwwwm|mmmﬁmw
R | OR B Ay e 4RE A IS g e frrs 7 A o BFe oot W6 BeA
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|——->'Iﬁr'nﬁv
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I ST ey SFBCSBE WG (activated sludge) HFTS BiSme sRram F AR A
T AN Wl W | < B e G oS, T AR T TS A | @ TS ST B @
mmmwmmwwrmwmwﬁﬁwwﬁa(m;ww)
TR AT T LG TG (B0 CO, @ S +Afs 307 | S St Afare oo amt =x w0 s
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G2y g WA (Prospects of Biotechnology) (%@

HRT RN S TP SRR T T 91 T I 30T et = A | AR ot R
CacTe R TR | BRI ¢ Wiy 1w, IR, e A | R Sivefen FuRl WA oFa
B F41 <e:

3| R eRIPY @ WRGAISIR (Gene therapy & RNAI) : R¥TO G, FIHE Gk g REwS b
@R e i i ecm fim e (oo TR | 9rF@ @t 3R Ty WA e corrected &
T 2fogiF 391 2F | @R R 9% RS2, RNAI ¢ s i cifon s s =

Q| R WREGFQ (Micro RNA) : R, SIZAP TR@wd— R @t e ¢ ffeeim wikw
RGHG-GF FIZA 20 A3 e @ R grmt | o @t e o srae sty 3

© | GBF P : ERefET T GON GF (FIF T IA WA AT S SYAT, PIAT NAF (FY
tofa, T SFLYR A TSTI AR (5T TRETSA I T AT A AR |

8 R Wik : Ram Wik 43fE TeTm F@ Sows QU G e ke ey oo
G W S |

@ TIADIAPMG : BIEAT TP (o oA I & WIALG IS I TG
TR TYERT 8 4wy e e o1 987 T3 | :

Y| GM WEIF : WIEIT T I ARCICHR RO @Y 41 769 20 |

4| PR ALAS T '@ TG T BORA : Ferf FFT IIASA @ TS 2P
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R IR (Genome sequencing)

o Premhr Wi e SReyT @@ SeRwry Swefs | ofe G I AW mue
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«ﬂ?DNAﬂim-«mm (basepairs) e @ @ e iy a1 = OF DNA
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ARG PPt Sogre w20 | o1 2w fite efwt o e fet 36T S agfea s
[ IERT I GOE |

fear Frerafie-«a @a$F =W Dr. F. Sanger, R *adite @ wirem Tgfs 7@t @ 2meR
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DNA == 8% (DNA finger print)

DNA finger prints 3T (e &/ finger prints FITE GG (R AT S | o f465 e
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TCE SRR W G2 799 T A1 (@R @ SRR §2F
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(T% DNA 99) @ FOMIFS R0 31 =% #iIedl T SItF DNA
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e Prraaftr-a3 e (Application of genome sequencing)
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o| Sa TN Opmed w SR APRpTeR oW wpwe ok GRkerfer Wom one
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b1 IS TR AT W (U S T TR FAG ¢ A TG (UF A GFGT DNA
A I AT AT DNA-G it (o eformrdr v e 3

1 ZPTITSIE W (RICAT TAWSF I T I I TRIFOSA I I T ST T G AR (IR
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3 | GRS RMIR (Bioinformatics) ST STRTE o e Sraicair Beie (e el &4 |

3 1T GieeE @NF— BrE, I, TS Terfm e IREE e @ 4G (F@ DNA
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S0 | GTYl e R TuRW, (O% W e, IDREE TAME 8 FEE nEEan e
Frerafir T T T 0 TR |
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GMOs (Genetically Modified Organisms) <% #fE31a% 21y (IF 0T NG @ RIS TIPS 27
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ReYE IR I T T A SRy BT AT TR GMO (Genetically Modified
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9 Biosafety Guidelines <9 SI6®R IRFATHC 316 wrdty SafFarsar RS (National Committee on
Biosafety) ¢ 2fSf afdnw afstifae Sfarrmar 2R (Institutional Biosafety Committee) %187 &2
TR | 9 QYTe GRfarerar (a1 FRG (Biosafety Core Committee), W6 ity Sraferrorar TR (Field
Level Biosafety Committee) <<% &9 foaretar sfR (Biological Safety Officer) 19 %41 20(% |

Biosafety Guidelines <9 SIeOg® Rz fAey ewes Sren w2t woer |

S | GRIRIeET KT efSS1fe SO T com |

| GMO RITIR/ IR T WY 74 4707 I fooret @ I g |

o | mmewmeﬂcmo-mm%%wa«mﬁW@m

Y 4|

8 | GMO HfoFIFS T AV 2T ©Ta% &S 24 |

> et

GAMTaa Fwd, G TITW IR AR 69— @I GMOs I LMOs (Living Modified
Organisms) 98 F R &SP 2SR AT ATA O IF et F0S 203 | Cartagena Protocol @@
TR S¢ SR 4 Rt e 2T AFAT GMOs/LMOs 7 ATy WIS 20, o WrE
G & Fou! I o Rravr a2 7 v ¢ T i Fare 71 |
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