¥7F FEFEALENEEEN 105

i DRIl o 0 st B 52 9l e % 485 5% o ST

TR FE R
o | » 4 x5
BHE" 225" kg

B L

AFEAE 2 iRl 38> N % - BRI AT LRk T EFRE
Wt et RFIA R G0 AR 2 A ® S B 2 e DNA K
Eode Pl s 2 b kAL F]eh DNA Bdifee ﬂkﬁsrﬂ%\» BE=x>mmz o pPwss
F R RIS ip R ORIE 7 B 1R iR P21 B 3 OF SRS LA E
(Glyphosate) (& & 41%S>80°% #f#ix p>e) & HAG (Glufosinate) (7 +#
<i1MD%S\m0¢ﬁH¥§Va)amﬁ%ﬁo:#&rﬁH'?ﬁ § w2
B oo FTHE R REeTAERT B 1 x-glucid ik % d 92 HeiplE GUS A )z A F]
74 b 2 ﬁﬁ-#r[mA@»m%%H *a;’ﬂ T A A w0 PR T
%—%4p4ﬁW%aﬁméﬂﬁ@W#’#%ﬁm€’%%?%w&%
CaMV 35S fx 4= ( Cauliflower mosaic virus 35S promoter; CaMV.35S )~ nos( nitric
oxide synthase»; nos) ¥ %+ > 1 % FuKanamycin 2 & % /& F] apl (neomycin
phosphotransferase Il ; npfll ) ; B 2% B ¥ = 2 5 4-¥ CaMV35S fx# + 2 nos
BoFiaRRl vV REE - ik o a AT NA AL EF S S
B e L3R B4R K 2 f iciE (7 CaMV35S fads 38 nos# S+ &R E_F

7 AT TG RS BT 21 B3 K SR AL E)E 42 B Facs
ﬁb%ﬁf 3R Flg s g o R T A KRBT B kS AR
7 Tl R e Rl 0 R F R &4 4 PRSY (papayaringspot virus) & kv % if
éﬂﬁﬂwﬁ&7w+,v@1@&14%&54&}4§gﬂgg%ﬂﬁﬁg
4 % 820bp 2 & - fHiEF > A A FIHEARRN L L EF o B = kS SRR RA
Fl2 SR 513 TR R B AR A B S RA T %ﬁ P
Mg B B Pl R 2 R A FIR AR R 0 B E RS AT S N 2 R R

R LA f’fﬁ (& &+ #i2 : cshu@wufeng.tari.gov.tw ; B & 7 3% 886-4-23302301 ## 807 ;
B E : 886-4-23338162)
IBERRAE. S AP R SF- S
2.7 R L R ¢ R £k o
3.5 E P
4.5 32 % % (e 2
5.1 *Ei—‘-?v % TP o



106 FNBIH Y=Y U gm 2 S AT, T

T A A RAFIZ R ERI TR FIR LR A TR AN o %
PR AEEER R Y AR HRATE B2 £ 8 R Y
Pl iRk o B ERKRTE AP RF AR /IR AREER LT S
— BB R[EF o ¥ A RAED G oo B B R R Te 2 2 RAE A FIE R E
PSRBT 0 - K =0 PCR * 27 # Rl k4e5 3 CaMV3SS gos
+ ~nos ¥ B3F > 11 % G E L F) hpdl (hygromycin resistance ; hptll ) 2. & — |+
EA o AL FIEERFEE L ES CF R BRI AFIREAEKFESNEF APU
(amylopullulanase ) ~ Lactoferrin ~ Phytase % ;A %] ; % = & =t - A Flig 7
APU > 12 2 & 76 Phytase K 58 (7 R A FIEE Rt p > 77 EEF & - aigd
ETRIGE R AR IER o
Mets : A Fl#EE (Gene transformation )~ A /A #52hJ5 & (Papaya ringspot
virus )~ ¥ & = pEfs Camylopullulanase, APU )» 5448 3-v (Lactoferrin )~
£ pe g% . (Phytase)

al
=
ail

A A 45 Bk 4 (papaya ringspot virus 5 f§ i PRSV)E A Kk 32 1 /7 &
S EPRCE D AR d L1945 F § L &% w & g ef (Qahu) 5 Ak IR 2 % (Jensen,
1949) ) P AL e BT/ L7 3 chAh RAF o SARITIITSE B 2k
R EEA ROAALREFRAFRAAGIRF 05 &
'\ %ﬁ&z_ IR m*\}\%T}ﬂ A 185 B (Wang ef al.,
1978) °

P oo FeTiE BenAAal S B - B BgRE A R0 f Bz g N
Ao PP dE B erh e argh B N BN RS B hig F
ST E 0 & P oWV R ,}J'%‘j—r‘v B RS A N rR(S BB 2 T
PEARERF 07 oA R g o TR FELE L 0 R
BERELASAF > FIP L EE P BT -

B EFLPRLFR PR PH L S A T
W RLH A S REER T Oe T - REEAR T AT A A S B B
HER D EZEAFETRLAF LT UATFHE G NEAAR @\,L}??i
PRSV HAS5-1 #& g % S 3-v A F(coat protein gene)dd 78 » A A > & fi 78 {3
ZHEREAARE RS AL o 2 5B 9 3 (coat
protein-mediated protection)(Lius et al., 1997) o H # ik 5 chE 32 5 A ‘%-jf‘m)rﬁ
14 (parasite-derived resistance) 32 #; (Sanford and Johnston, 1985) > = )‘j*u‘{iz—fﬁ?
FAFMN- PRI Fi S hEd Haep > nEPFupE g R R e
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AR 2 %rﬂﬁﬁﬂ\f\ 578 Sunup # Rainbow © *t 1998 & 5 ? 4= 4 § = & % %
BIRE & o §oab & ArF 3 2 B Bed A FIFLPRSV 2 A A R 4T & & 2 4
b dF it 082 B R 2 S B3 & duid(Tenant e al, 1994) -

BN AL Flig 7 A A 2 BT 7 4ot 1988 & > #rf % cnB 12 bikdp ke o B
gHEta A p SRR A Rk (YK k) A REPH R ff*ﬁr(Wanget
al., 1994; Wang and Yeh, 1997) - 1% T @R %> A #-H e~ TiFH- 2
T Ut e s N iR 74 > ¥ 6380 PRSV 3 36 i &5 4 F)(Cheng ef al.,
1996) » £ # 3] » B 4% F(Agrobacterium tumefaciens)® - 2 {5 & A ik 4p §
CORIE AR A A B E(HR, 1994) 0 FPRT AR EA| L e L 4 BRI X

3 #-PRSV YK ﬁf‘;* iy v A Flosgamat s PR AR EFB SR AR
51996 # A 4 7 & 3 e T ACE 2000) -

AT T 2 B A ST A PR AR > R SR 7 T4
W 2R T s Tap B2 LA 'J—siﬂ’_(’f#‘ﬁ 2001) - F4 L %
Pt Rk A I A R 22 2001 # 3 NI BAVR L € 2 fRdn 7
W AITRGPEARIEB E 235 o L BPREAT \—; e EfEE By s o
R VU ATEA TS 2y A ik 0 5 0 fr S ARMGEAR TF 0 AT
A A B uHRRIF AT S PR FRLE 8RO (T2~ L Aren T fE
PEAE2feE  FEFHGA G AEFEZRBIESRFTEIZLFFLR

:IE)%,\ 0

N

2HACGMTH T hoVdeF owmy > L2 BT 88 fi % & £.2005 &
ABEA T WA R0 Ry Flt A PR LTS > MRS LA AK
4 3 A E 02004 DR A [T 4 RS (A T T
#,GMO) | & 8100 =2 » e ® 75 5 B4 7 31995 # GMO faw
8 &35 5% 7500 @ & > 1998 & :£3[ 12-15 g% A 2000 & £ 1 30 B F ~ >
2005 & FE 3+ ik 80 B F 02004 & FIX AT A G M T § O F Y
FTHORFG 4B e RRER S PRYTE a2 PRES BEY RS
T~"8d  FPF - ETRCEFR A T S RERALCHP O
BRBgE?RFo ™ 5B BFRFo AFHLIFTHF (GMO) 5 Ei# o
IR F B AT ATIEA TS A2 A5 S RE AR EE oA g
WPIE S R hF BREN > d 2 a2 BTE LE, D B To Bt R sty
(GMO) #-pt 2 IR R A F* 2 X > AFHA TS U= c 2~ 257250
FixF o fAfe fFd 2IEEE 15 RO T 5Y o 2L~ FOR I A A Flen
A FAIN T2 PR AFZABR L Er SR ATF e 2fEF P B
X300 BEL£HEY AFEEMAF B 16% 0 4T RE £ 2005 EIFFT A
W0 RELE CEFATIEATFAHFIEED FH A T E v A KAT

o

)
=

et



108 E\NBIIH = U gk 2 ST 2 AT2F T

AT Rt 2R A2 4 B EARNER AT A AT T g (T A
EEATFARZEIRT 03 SR PR ATFIEA T RPIHN LR '}’i‘
HeAFEAER S AP LEHEM-

B ;Elér‘]ﬁag;ﬁ 4 o 7 d 9 FAZE DNA KA > 5 kil 3
I FE N - A S K 4;1 f% % i g 4 & = A 45 2 (Enzyme-linked
immunosorbent assay; ELISA) > & = % BL4 $7;%# (Western blot analysis)% ; @
DNA & = 2 % B F * 0> 2 5 %3\ L f% % 1@ 4% & J& (Polymerase Chain
Reaction; PCR) » iz» &_P 3 ¥ B 2k Flig 78 i%%ﬁ»ﬁfﬁr}i?' | % 0% % (Miraglia et
al., 2004) - #Tj* A & R IL G AT O~ ot KB SR ’ ﬁd PCR ¥
HF sk 18RS 4 427k c0 DNA B2 leeiz fe o

Tt 34 sl 1 A B g P B Sk T e
ﬁmmrﬁéﬁfﬁiﬁf j% PCR R e M xze:}fg'—mx rﬁ RIOBHR F RA S

P N R e SE =l %{ 2_ ¥ (screening) o, H l’i‘i}u)’rz‘z‘h—? .
PRI .zum*‘%géﬂﬁﬂ T 2513 e PCRF Jo 0 4 & P chd
FHIPIRSESS S G P EFEF T ARET TR DRS D KR
= R =t 5 AT R i (gene specific) 2 i l’i‘ﬁ*”rﬁfﬁ' Btk KA TR 73K
Al o MEPPHR S LB G 20t KA T2 °¥;%i:’fé‘§€3"1‘##$§—{’}i
(construct specific) & | > “TK 3 e+ H P m&iﬁ{&%‘iﬁ E 20 R R
ATFS T A IR A RAFELEI S T AR {}%E’ CLEREAL T R
7l iR AT TR RPEF L AL e kXS E 2R M (event
specific) » #Tzk 3205 13 A % 2 FpAnat el %%ﬂﬁ#ﬂﬁﬁ X R 5 % AL T
2 B FMT RN R M AL T sp R ik B L & T T
A F T 2 a4 ) F ] e

AT AEP ARG BERD S o - o 2wk e PCR #w v 0 iE

T 3=
7l A N B AT e R R a0 7 2 AR Tl K st R FEE D 3 24T
7o

FHELG A 33
EE
AFERE AN > d ¥ BB EH L KPP F2 16-0-1 ~ 17-0-5 ~ 18-2-4
S BATEAA AR o AT A AR AR E SR DT
AEL PR ke R s B A s 3 RS R (RRorysm)o
2. AT kA H(DAP A 0 5 #E APU AF2 ke (P FlscREFY
B o7 ) o (2)# phytase A Flz -kfes b id ¥ Frabximy B 2 R'%

(-
1.
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AT P4k i o (3)# lactoferrin & Fl2 ok 4 £d ¢ B R LA KR
oo b AT K FH 5 5 B 67 5. (Oryza Sativa L ev. TN6T ) » 1% 5 PR 22
BO(REATIER) e

3. v 4l 2 K 223 1 K ¢ 45 HS ~ HI0 ~ Honey 236 ~ MADONA ~ Shimmer -
LB DEBENEE2H AT LR ERLEL LB TH B
2P S06-BRAGFHANES £EFF £F K9 v K9 610~ % 5 ~PopCorn>
BFwokhALE- (S8 FyHEL).

4. % iv# 3 Bolzano ~ Campari ~ Chapeau ~ CHT1312 ~ Clarance ~ Daydream ~
DRK909 ~ Elstar ~ FA189 ~ Lemance ~ Lovett ~ Nectar ~ Salomee ~ Sensacion ~
Sensei ~ Sunstream ~ Tarantino . Temptation ~ Tomato1306 ~ Y73-RedStone ~
EFE R SRR R AR IRNE R~ R 5L £
EF~FERE N EH BT R A AR BR300 R s S
ks B (- )P e 598 ) -

Z)EEE

B IR 2R iR 3 5 G A A S F - B AT A R i
LR ) e TR T v ’Er.\% g2 b R ERE L B DA ff‘.ﬁ,ﬁ&DNA K
X EWR AT £ oz R A FIGDNA B Ao 2 e g

TEMERXIZDNAZ 313

1 & 2% Doyle and Doyle (1990) #7142 = j2 & [FINimiZ s2 1 3 B’»Jfg#
£ 28 7)o DNAT-B~ 00.5g {8 phBCE » PRk § A7 B {8 s He 500Ul & FE 4
I 60°C e 1% CTAB-DNA % B~ b7 » % % 60°C-kiF 30 4 45 T'Fé“h%é’-ﬁv o
amﬁwggﬁhw4imw’u14momnwwsgﬁ,%L¢ﬂq 5y
- 70 1.5ml o] FEws g @0k # 4 ~ 500ul chloreform /isoamylalcohol (24 : 1) 7%
R 3 102 14,000 rpmEEe S A A Er o 4P A A Be b ,Fi,.;z e~ 300ul -20
°C ehvisopropanol 2 7Lk DNA o ™5145000-rpm &g« 10 4~ 48 - F]H-+ 7 ik o e
» 1ml wash buffer ( 75% ethanol,10mM ammonium acetate) A 3 3 14,000rpm
o 10 4 4818 A Fik 0 B DNA VLBRE (7 52 % (5 4 » 50ul & ks f# o
4~ RNase (10ug/ml) »* 37°C ™ & Jis 30 ~ 48 ° #7441 57 DNA 325 O.D.
Epl 8T A 0 MRRIATE B2 DNA /kfifi’rr?& °
2.PCR&#3 7 Z&

AFEG P SR 2 al—’rlpﬁﬁfﬁ’L ol AR R P Rl R L
oo F e P A S NE R Lmﬁ”]’&vﬁpgﬂﬂaﬁ"
3. E & &3 i) " (Polymerase Chain Reaction, PCR)

F 884 5 301 7 1.2unit polymerase ~ 1X PCR buffer(50mM KCI ;



110 E\REH Y= U 4= 2 5713 gﬁg}fﬁgugj.llj
10mM Tris-HCI, pH9.0 ; 0.1% Triton 100) ~ 2.5mM MgCl, ~ 200 £ M dNTP ~ 0.2
M primer % 32ng template DNA - ¥ & f% % i 4% ¥ J& %> Perkin Elmer Cetus
Thermal Cycler 9600 i& {7 > & J&if & iF 2 203K Tk R Jp 7k 351+ F 2 72
AR  GREBZAHF BT AL > 11 2% agarose % TAE buffer
(40mM Tris acetate, pHS8.0; ImM EDTA) * {7 DNA 74> 112 UV LR -
Pe dp 2 B 73 B¢ %3t IS 2000 Digital Imaging System (Alpha Innotech
Corporation) °
4.PCR y meit #47 =2

#5718 2. PCR & 4 E 4%3& {7 <& (ABI 3730 XL DNA Analyzer) » Z_F #7{%
% ooe iR G R GE Fakdhe t T F 2 b 4o & DNASTAR
(DNASTAR, 2001)

= 4

:T‘hftk@]% Wk = Fem 3 fj*ur 3 F R F U RE RRE 7 A F LG
W2 % o EiEe 21 B 3o B4E35% E 8% (Glyphosate) (& £ % 41% ~ 80
AR e 2 FIHE (Glufosinate) (T 32iE 18.02% ~ 1006 ¥ it v 6 )
BETEN ) Fap T F B G w2 B E P 60% M EgE T A
5% FRE paf Z (Bl - ) S EHEHET 89 %2 f &by HEM L &t
(£ 2 ) AL T B Erc 2B B Y x-gluc 3 4 05 P A Pl fE 4
2 s (T A ) ©

- DNA % FEAETRIPIE A 2 o K AL F] e DNAGE 7\ 441 2K Fli7e T4
- KX PCR #ET ) - ad B 5 3 0% 1Al CaMV35S fods +
% nos ¥ g+ 0 W B 5025% ;21 B 2 F Sfaiaa tk WSEEP 22 DNA 3ty 5
Boo42 Bficsfay AN E AR o ek A2 g B EE%AT B
e L E i A (TR A ) Tl RA g g e chh RS S A
4%t CaMV35S fads+ Fekdk 9l 3 i8(7 PCR> d B E 2% rori@z S5 8
Tz BAFIEA AN I BTObp e VAL LR - WA a A
Ak 2 EM A2 NIR(Bl D) ¥ 45 kanamycin F® i E A F] npr T A
FIE 513817 PCR 22 %% » = B A Fligs A N4k 430 810bp /&t & - 2
PoRedARBEFERRBREN A (BZ) 86 nos ¥ %+ HEBE5
37 PCR &GS T » = BAFIEA A AR L 126bp v ¥ A4 £ & - 4
At o m AGEA DS RN ASF 2 NR(Re) -

AT KFeRP] D 22 Fd B ERHZTHET TERE T LR - K
K enT_ e Pl B o o 75 APU A %] (amylopullulanase ) 2. # # X ~ #& 78 phytase
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A F 2 e iR AS S HE AV Y RS R A FIE AR AS 560bp Ry W M
hygromycine £ %5 £ > LA Flfsm ks B 67 SLat A4 (B ) &4
CaMV35S & F]# gLirk st 2313 o #H# K ~ SR FE2 #5948 50 e
93bp A 4 & - Mikd o A 48 G0 (RKAET FPET 420bp 2 93bp Sk A A -
- M2 ixd o 2 TFERE DS B 6T B RAEE N A (RS ) WP nos & Fl2
E- a7 RS c BEESEESES Y Kf5E 2 130bp & - ik
F o A FEA DL R 67 kRS AT (RS-

B s 4L A F1H e A AN T8 e~ o PRSV B 30 ‘:*%#ztk F)2% 2t
513 > iR % 2 K =t AL F14F B M (gene specific)s PCR #2_» %% = B A 7
WAk kT 820bp Bk 4 — Edemalbiing b (B N) 0 @ A5 ﬁpz;;g A
TERMAF D

£ 2 #%7}4 fetr g 7e i€ ~ v APU/> phytase's, lactoferrin 28 ] 4
EalF o BT TR e T SE B oM (gene Tspecific) s PCR #2705 % A F]
&7 APU -k f&7I0E #750bp & — g $ > @ 2L 75 APU g 78 K f2 24
& PR K s Rt A P2 AR (B ) 5 R e LR A5F ALY phytase 051
+ H g K 1250bp/ % - MHenAd b o @ 2 e e il AL Fl ez oK £ 2 2L T
oK AS > & RS2 (R L) 5 4R Bed k457 1 Lactoferrin 573 | 5 4 1
JE 1T 700bp & Heng fe o @ 2L A R0 K AL K AR R 2 AL B R K A

rEM A2 IE(BL- )

¥ = B LR B4 R 14 (construct specific) iPigiR] »ET 4K A1 S 2
A B B EISAR5E CaMV35S gobs 5 % PRSV 3 30 A% Ml %7 &
7 700bp 2. Hx Mg SZEAFHE A K fS > E A 2 DIR(BlZ )0 5 EE
e APU R ASS e B aoteaR] > 73K 2 i3 BALIB AT APU &
nos ¥ %+ 7 % o WNRLE % JE (F,700bp 2o B S AhiE G ZE I FIHE G RS > &
AP DR(B 2) WK AR AR R TR 2 :b%igf ‘év
B F A% phytase ¥ nos % &+ & BoMRE % T EEF 300bp 2 & - HiEd
A F AR fE RS A2 NIR(F L) .

bkt 5 F E 4B (event specific)t&B] > 51 F FhH Es A% b ok JL T AL
AP AF e BV RFREIBE S AAF] &V i SERET
PO ZBATEAAAT T ARG - S g R 2
PCR & % A7 = f6 2 FHE 8 A A 16-0-1 & 17-0-5 5 o — this & S 2 A 4 -
AR AT 'lifﬁlﬂ?mﬁl—*i‘%’i’&')%zg%— HiEH (F- 1) 2 5 % PCR & 4 2
PBALEEAE - 1824 Bl EF AL 5 A ¥ - 2313 PV @ 182-4 BT L
M2 654 » @ 16-0-1 #8 17-0-5 14 ¢ w513 (7 PCR F e PR & A % (B~ =)

3 B PCR A 4 2 7zl o b i & &% CaMV35S frds =+ ~ npt 1 F % & 5

\



112 ZXBITFY=Y 1 o 2 ST G T
%f~mx@%4,uameﬁ}ﬁ%ﬁ%ﬂﬁw@ﬁﬂCRﬁﬁgﬁ,ﬁw
ST/ AT ERIPDCHESFRATE D PCR B3 A E RASEF|F T
FO98%1 b enfp s BT TR el 3 Y R G 4R k- M T
ZE2 T AFEAA A EREB VRS- EI - F o kX FZ 8%
%ﬁﬁﬂ@Rﬁiﬁ%ﬁﬁo#%{ﬁ%*%ﬂﬁﬁmﬁééﬂﬁ@imﬁu
2LAVR- Rk o Gl AL RE S A2 0 KPR EHF

Mmoo AT %Y 0 S THRS DNA & FREFME 2 MM’ﬂW$L
HAAFEF AT (AAREE A F papain) K350 & - 5133 URE(E ) >
SR AT R R EIEE 5 A N EEF A F] papain o

Fod e A § 0 A D dvdbdRedg B o S o SN E 2R B gl
IDNA & 1R & 5 L& - H3ls 25 PERF i % 2 9(BsA A) 1(4
ﬁfﬁ%}i\ &) aul £ DNA fei-@ 0 v 7l #.CaMV35S g + &2 PRSV &

0O AR FI R MR 2 VTR -~ N ) REC PR R T R R B R R
ﬁ G T éﬁ&ﬁ1mwwwaggimmmaﬁﬁﬁw’N%*%ﬂﬁ%
Fedic 0 I AeaR fERPPRE o

— ==

sl 5
Ed AAFONPRIEFAFIEAESL 2 RPICETRFES - -2 v =
A XERETENFER T AN EFEFRASYHESER S K
+ ~ & iE A F:iz=74 DNA B 7]:&17 PCR FJ& > 4~ & 8% 5 55> L &-497
&~ 7 e e K EIK R 3R (AR WAL BT D e PCR K Ben
Bep oo AT AR TFIE T A s Rk FEeTiR * aadl CaMV35S d+ - nos ¥ g
T oaptI AT BATEANG AR S A TR T g ¥R R 7|2
—’E%Bﬁﬁfﬂm&ﬂﬁmm#mg’ﬂ%%?ﬁﬁﬁééEﬁ?%ﬂﬁﬁ
,2001) » Bt o doie B 2 B A FEEGEGAT Y A B L R B R BR K
@-tév—? ~RES S EERATIEAE O 2 BIRA TR A e o B
PR PIFATLETE A KRS DT R AAH o
YPRFEF AFIEAES A Y Gi&c B R L Rt @A T2 e
F'X‘fi; R R E SRV 5 E 13517%\ ?-F] FE >0 %‘i‘ﬂl’“'ﬂﬁﬁ—fi
ﬁipza;,%awmcwW%Sﬁ@H%+amnﬁ@ﬁ;+¢w&
B %?’}547"1}%4 CaMV % fsivv)ﬁa/@pﬂﬁ%&m J ”Lrll—); T4 < 7] CaMV & E 4% 7
RL B4 FEET g R R LR 9 Lytig e LT A L2l S
BETAF R R RS T Lliile%\%ﬁz? 928 (Farid, 2002) - Fi}
AR AR A RBEEA AT 0 BB E 4% Y Bp# (Potyvirus genus)
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Sl WEERAY LB F AR R F o U § A N (Caricaceae)
*;f #+(Chenopodiaceae) * # ji #*(Cucurbitaceae) ¥ g+ E 5 o po 4 & 4 4
P EAES T galde AR AR RS HIHER R L&
SOR3FA > 4] K 780x12mm > o PRSV ad SFAp ¢ 7 - FH PPk
(ssSRNA)(# ,2000) » & * 3 % RNA 54 > st %7 § 4 DNA & :mﬁmo

peeb s BiE(T PCR B > AR PFETHRERER N2 R%RES
Y B R MM BREGRA Z ERERE TS Kk DNA F%']“i‘ BB ke Jf ik
By 452 7 kA 20 UAEEDNA 5 ~PCRF Bif 2 @3 40 4 B
£-4 lectin 28 ] ~ 3 5F T2 4-4F invertase 4 F|3K 351+ (Meyer, 1999; Lin et al.,
2000) o AFT Y P A NG 2 AJSEEF(papain) & F] & 00 ik Jx papain A&
%] & 7| (Cohen ef al., 1986)%% 3+ i3 » Frtr Gk A P FhlS 114 BB 2.2 kP o @ -k
Fer e A T R s R (i A o

Hd AR g0 B AT Rl T 5 A P R SN R i a2 i
Fgg e ARG RERPT e D2 AT A A AR IRPIRIE] € - H T
ﬂ“%m@:mﬁavﬁﬁﬁﬁ e R SR W A N N Fr

R T TS WL L R ERL T A S A
%’—"T&%Li Sl AP e AR - Rl Arie R A 2 AL T AR R R R &
Gl vR= PR AR kA R o PR R A RSy o

mfgéﬁ (%, 2000; Ling et al., 1991) » v2 % Rz 4% B2 (GM + A 5
b o H g N2 K FVSHEARSE 04 0 F R R Ak Tl R AN B L en L Tl
A A ARt g BB 5 CaMV35S Fadh s npt % 6538 A8 nos % %5
T A M FIRE B o Yo d L LA ZGRE B B R g
7rE G AR R AP R R AR T i M4t 2 RS Tl A B A 4 LT A A
P2 AT RS B R RREDR KNS LS W PCRAEER 2 Y PR S e
R = ehgE e R et i B AL -

“t =
TS S

AP ARPDLFFRT PCR v 25 A F A AR ~ RSy
ﬁﬁﬁw%%fﬂf’pﬁaéf T R T A AR R BB KRR F - R
SR g /é]‘”bt’av‘u:/é;:rmPCRgfalF;%mﬁi’Jv 0 AT
AR R % - K=~ %2 k=~ %= ke PCR #w v £in4g
WA 0y £F 5 GMO & 5 Biufd (5 ) v 2 WpIFET e R4 917
wu AR Bt ME%ReFAF NSy L wPlFETHIT



114 EREIH Y=Y U gm 2 S AR T
S RrEIERAw 2GR o2 bRt 2 AFEE TGP LD
PAETEREZ PR RBEFAT SR MR %’[ﬁi RIREZR M R
igﬁ%%n»w S ERETEFELR § R & 1 HR A B
PR E g RFETRE ARNEREPAFIRETFRB SR RE D AT
’*% EH A 2 B AEEN DA TFIEAE TR R TRT D LR E UG
FRERSHEESA B ERH Y SF RR RS TERLE LS 3
BREFRAFEIFAAGR o3 W EF AT F I A E S icEF AR
R - L, S ﬂz.uéﬂﬁ,_,»rr@f'f— B Ao & 2 s
AR A S MEP PP T FLFEIRE B 2 A9 HB] 4ot A 7
7o fE e 2 teRIAE E TV R L LG

\‘1

S @k

¢ 14 220000 ﬂ&f}%%ﬁ-:}?ﬁ% B F-v ﬁiﬁ&ﬂ%ﬁ\f@)ﬁaﬁﬂ%iﬁﬂ 7o Wz
A2 ?*ﬁ_#;ﬁg%‘nﬁ;ﬁ R N i S

W& & R S HE 0 2001 @ $F A Fleead (T2 PR R R R ek o
212:12-212

AR E - 19940 &~ f‘ﬁ%%—‘)ﬁifr PR AT AR R R
o K] ZeE B gfg.#n}?_—,;mﬂﬁ_l /2o HPH o

Cheng, Y.H., J.S/ Yang, and S.D. Yeh. 1996. Efficient transformation of papaya by
coat protein—gene of papaya ringspot-virus mediated' by Agrobacterium
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The proposed protocol for the detection system of transgenic
plants in Taiwan

Ming-Jen Fan', Shu Chenz*, Chien-Yih Lin®, Chi-Chu Tsai’, Ai-Hua Yang3,
Shyh-Shyan Wang® and Hsueh-Shih Lin’

Abstract

Generally there are two kind methods to detect transgenic plants. The first
method is the detection of the character protein produced by gene translation from
transgenic plant. Secondary method is DNA Sequence detection of foreign gene
transfer from other organisms. Tainan District Agriculture Research and Extension
station (Tainan-DARE)> had® been survey some-icorn'cvarieties for herbicide
resistance. From .their report, twenty-one traditional corns.are not anti-herbicide
by glyphosate (80X, 41%S glyphosate) and glufosinate (100X, 18.02%S
glyphosate). Only ,imported feed corn has herbicide resistance-of glyphosate and
glufosinate. The-detection method of transgenic plants in Hualién DAIS is to use
x-gluc staining for those plants with GUS gene.

For the secondary detection method, which use DNA sequence as detection
methods, can “be, classified into four categories. The first category is to assort
transgenic plantiand ‘non-transgenic. plants. For category 4 of-identification, the
primer sets of Taiwan Agriculture Research Institute (TARI) are-designed to detect
the CaMV35S ‘promoter gene, nos terminator genesand thé-kanamycin selection
marker gene npfll for{ papaya. Kaonsiung“DARE\use primers to detect the
CaMV35S promoter gene and nos terminator gene, too.~The results showed the
transgenic papaya have specific_bands; all of thestraditional varieties don’t have
those bands. The primer sets of Tainan DARE are designed to detect the CaMV35S
promoter gene and nos terminator gene for corn and tomato. The results showed

both twenty-one traditional corn varieties and forty-two tomato varieties don’t have

*Corresponding author (E-mail: cshu@wufeng.tari.gov.tw ; Tel: 886-4-23302301-807;
Fax: 886-4-23338162)
1.Department of Applied Life Sciences, Asia University.
2.Division of Plant Germplasm, Agriculture Research Institute.
3.Kaonsiung District Agriculture Research and Extension station.
4.Tainan District Agriculture Research and Extension station.

5.Hualien District Agriculture Research and Extension station.
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specific bands, but imported feed corn has some specific bands. The category 2 was
called as gene specific detection, TARI use the coat protein gene sequence of
papaya ring spot virus (PRSV) from professor Yeh to design a primer set which
could detect PRSV transgenic papaya by the specific product in 820bp, all of the
traditional varieties don’t have those bands. A primer set of category 3 was
designed for construct specific detection to amplify the region across between gene
and gene. The results show accurate complete sequence from T-DNA of transgenic
papaya by TARI. The category 4 was called as event specific. The T-DNA random
inserts genomic DNA of every one transgenic plant line in different site. The primer
sets of TARI are designed to detect-the=DNA flanking in papaya. The results
showed papaya had specific bands- in-different transgenic lines. TARI also has
accomplished the detection’ methods for detection transgenic rice. The PCR
(Polymerase Chin Reaction) analysis is applied in.this research..In category 1, the
results showed transgenic rice have specific bands ofiCaMV35S promoter gene,
nos terminator gene and the hygromycin selection marker gene-/pell. All of the
traditional wvarieties [don’t have those bands. In category 2, ‘the results showed
transgenic rice thave specific bands of amylopullulanans (APU)-gene, lactoferrin
gene and phytase gene. A primer set of category 3 was designed for construct
specific detection to amplify the region across between gene and.gene. The results
showed accurate ‘complete sequence from T-DNA of transgenic-tice of APU and

phytase.

Key words: Gene,transformationgPapaya ringspot virus,(PRSV), amylopullulanase
(APU) ~"Lactoferrin’ ~ Phytase



