ofy DU 5
i DRIt B e 4 2 s ) AL 1)




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

TR FE R
o | » 4 x5
BHE 2uft g

B L

AFEAEF 2 RRTF S A% - BEEd AF A ROk T EFRE
Wit o et A TR ORI A2 B A ACE B A7 2 T DNA g =
E R pEE 2 o KA FIADNA A7) o ﬂ&f&ﬂ% BE=x>mmz o pPwis
FORFASAT R REFAELGR > B2l B 1K RSN LR
(Glyphosate) (& & % 41%S ~ 80 & ffFf ik ) 2 FH# I (Glufosinate) (F +#
@ 18.02%S ~ 100 8 B ef ) Ead#ft o i 1 f L} wERL B
B oo R R Lo gp e FE L x-gluciAir R4 2kl E GUS A Flz A 7
g4 2 i £ 3 DNA K 2RI 248 5 T R G B R
£~%4prﬁmﬁm@“éﬂﬁmw#’¢%w*é Bk or b4
CaMV35S gz #> 3 (Cauliflower mosaic virus 35S promoter; CaMV35S )~nos( nitric
oxide synthase ; nos) # %= > 11 2 3 Kanamycin 2 & i% £ %] npfIl (neomycin
phosphotransferase I nptll) ; 22 % B % 23544 CaMV35S fxd 5+ 2 nos
HEIRETHRP VEFE-PBEF a2 ATEAEAAEZLEY S 28 R
B %z fki%ﬁlmii}"a‘ 1 5% 32§ icie 7 CaMV35S fxdF % nos 25 #plEE
4 AT T p R S RAT 21 BIoK SA(LE LA E)E 42 B ins
iRl AF A~ 0 TR AR TN RBIN 5 2 B SR
ATFIEFRE R BE aé%? “T 4% PRSV (papaya ringspot virus) & #v i
A F R A2 513 0 T @ 16-0-1 ~ 17-0-5 ~ 18-2-4 £ A Fli A Atk A
4 %) 820bp 2 B - fHiEd > AATFIEA AN RS FED o FZ KT S wBITARA
Fl SR 51 A R B AR - B SR AR %ﬁ 3w
MEA R s R F e 2 H R AT AR 0 B ERSRT S N R

R LA f’f% (& &+ #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 E\NBI A=Y 1 4m 2 ST GAHR T
HaAR T RAFIZZERN > PP ERA ST AE AT AR ¥
N E G Ay S WA R ;ﬁﬂ ARG M RAFIFE B2 AR 0 R Y
2 Rk o B ERERTE AR R ARG OHIRAAEAKR LT B
— BB R[EF o § A RAED G oo B B ERBRTe 22 RAE A FIE R E T
HERREA > F- k=00 PCR = 27 R @A ks 3 CaMV35S gof
+ ~nos ¥ %3 > 0 & E L F) hptll (hygromycin resistance ; Aptll ) 2. & - |+
E > AT A ARAEE QD IEF R K BRI AFEA KFES N EF APU
( amylopullulanase ) ~ Lactoferrin ~ Phytase % i% rﬂ s R R A TIE A
APU - 11 2 i 78 Phytase- K #&3& {7 ¢t iR 38 7185 W 1 AV EE R - iES
EEREE RN TR RE o
MatF @ A F#EE (Gene transformation) ~ *~ /A 5 %5+ (Papaya ringspot
virus )~ ¥ & = pEfs (amylopullulanase, APU )~ 5“4 3-v ( Lactoferrin )~
fEpif% % (Phytase)

il
=
ol

A A %5 B & (papaya ringspot virus 5 i - PRSV)E A A 2 £ £33 8 ¥ &
SR o A F 1945 F § L & & % hgcef (Oahu) AR IR0 % (Jensen,
1949) » p v e EE AR/ v hA AR TH o SRS E B eRhen
BhkCAMFPEXIREES AOARALERFRAFRANBERS I3 &

5 I ﬁg}_ 2 ph md&}>%§] %1% 5 BoE (Wangeral,

”
ES

Y’ — v - 2

2_{é pmimanz E

1978) «
Pavd g FPEARE B A AN S B BABIRE AR ez
LA o a PR T d B ERRK AR LA E R D HEr e g B onid 4

FoedmiE o AP HT RN E D BRES DA R(S LB A T
PERAAEGERF ST N BB T A AF RIS G L0 R
FEREAAZSAE > FIPt & JEBJIE P BFFIERE o

APt gFF PG RE Y ¥+ TF“EF?E%%E* 14 2k Flig 7
T2 A “ﬁ*ﬂ\f\%%v‘?ﬁ% e - REEfRAR I o AT e AN B R
SEF S B AR T SR A F R AT A A R
PRSV HAS-1 #& 7z % sLeidf §-9 L F](coat protein gene)dd 72 » * A - (& & 78 {2
ZHEREAARE RS A2 o R LB B9 P 3 (coat
protein-mediated protection)(Lius ef al., 1997) o H #7ik x5 32 5 R A %}a}?ﬁ
14 (parasite-derived resistance) 32 #; (Sanford and Johnston, 1985) » = )I‘ Kﬁ-’é-)ﬁ
FAFM - MOWAL F A DL MER > LT PR S R AP o



A48 2 grﬂﬁfﬁd\f\ 578 Sunup # Rainbow © *t 1998 & 5 ? 4= 4 § = & % %
B & o B & % 7P g 2 B v A FIFLPRSV 2 A A R HE R A 2 54
Rk G PRdFeanduld s L8 H b Sp\f/ﬁs% Al % E Fuld (Tenant et al, 1994) -
BN L FUE T A S 2 BT F 45t 1988 & o ST chE IR L ka0 H R
A r;?mag:)i:}[%ﬂ*—% & BU(YK k5 L 5B i B 7)) f2 5 (Wang ef
al., 1994; Wang and Yeh, 1997) » f1* T B8R %> ;A #-H & » Ti - @& 4
T U e N iR 4 > 3 PRSV i 39 ¢h% A ¥)(Cheng ef al.,
1996) » £ # 3] » B 4% Fj(Agrobacterium tumefaciens)® - 2 {& Ak 4p i
COERIT A A R R BOIAE (R, 1994) 0 PR A AHEA| B Ea B 4 £ R &
# #-PRSV YK )?343- i v AF o HBAE P B ERIE-BARP
51996 & & 4 1 A 2k TR A A (), 2000) o
ATFEA T2 Az 2 5420 A P A B AR PR 2 34
WX 2 g 0 TR S AP RS o E(HRE, 2001) c EH A K
#erB ARkt AT AN 32001 £ 3 P B A € 2 fRdpe @
WERATRF Y BRBE 2T LRGEATOL DS SEE EeiE | D
W Co ATIEA TS 2 faa kS UikT 0 5 0 fe EARME RDF 0 AT
A AR BB L P T A FIRETE BT (T2 - o MR AT 4
PEEE A2 VEFRE DG AEHE L RPIEEFRTFLZLEFLE
;}j%,\ o

N

A GM (T B AoV do B Rty o BB 88 fA 0 £ H E_2005 #
AREA T A 80 o Tl A PPk AT o B A4 S AR K
4 G hAB % 22004 & 2 EF EFE S T A R pFES (T A T T
#,GMO) 5 8100 F 2 » A R 75 5 B8 ¢ B R 1995 # GMO f v 4
8 £%8 5 7500 § % & > 1998 &£ 3] 12-15 % =~ > 2000 £ & F| 30 @ % ~ >
2005 & Ff3- R 80 B FE ~ 02004 £ 2IRAFIEE (T At g ff T B RN
TEORRG B e REER PR TG a2 R BER RS
T2 583 50 F FR g 9317 ~RELLHY 9
Barmagd My a 5SBEse BERTe 2Pt (GMO) # 5 fi# i
BFEeX o F 2 A NRLR R AT T A A S TRE - R BB AL ¢
A E R F RN a2 e FRE RE, T R B A RS
(GMO) #Ax 23p B4 * 2 x> AFEATLF U~ 2~ 23020

FRrAF e M DAY 15 BTN S o M~ BB R L o
A ERAOFATFTL P REFLARR S E N SR AT 2IRES D B

4300 E & 2P AFEAES b 16Y o T 4T BE & 02005 £ T A
W50 RELE EFATFIEBA L BHLEED FR 4 TR v ARAT]



108 FNBIH Y=Y U gm 2 S AT, T
P (T Rl 2 IR A AF2 2 R R NS T A AR Bl (T 5 4 K
EEATFARZEIRT 03 SR PR ATFIEA TS RPIHN LR "ﬂ}‘
& FATIEAR S REG pAERM

p o ;E'Zg"]ﬁgﬁf’t;f% Tl Feu 2 DNA/é]:rr*v *m R B
IR S A - S A S SRR RPE: ’ﬁ B% % i % & & = %~ 7 72 (Enzyme-linked
immunosorbent assay; ELISA) > & = % BL4 $7;%# (Western blot analysis)% ; @
DNA & = 2 &% 8§ * 0> 2 5 %‘x L F% % 1@ 4% & J& (Polymerase Chain
Reaction; PCR) » iz~ &_P 7 Bl 2 Fl& 78 (74 & § 4] * eni®/2 (Miraglia et

al.,, 2004) « “TRE* L& RIL A SO~ 0 %A 1RG5 0 F5d PCR 44
BOF ok 0§ Bliz i RO DNA A EE B
RS EHENE SR SR SRR Y- Gl TN =

TR 4 g o j PCR 513 ekt a3 o xw}f;wx xé RIEDE P ¥ RA G
B % - B A AR T E A R 52 6 # (screening) 0 # l’i‘ir‘%)é:cﬁvi >
BREFNEREGEATEARBRIF 2T PCRE R AR P PG
FHIPIREEFSHER LT /é{?f“ FREEFIERF RSP KR
= K =5 A T4 R M (gene specific) 2 # "f;]* g g i~ vk K AL FIR PR
Al o RS AT P RATIL 3 h e S KIS BHERFEARL
(construct specific) g i) > #73K 31651 3 H JFH w2 L psA% A pd 3 ek &
HFS T S AR A RAFER RS A R 1R U ¢ R Rl
o MBFAFIEATHFRPIES LR e kS F E4FR M (event
specific) » #r3k 3551 F FHH B 3B L EsAS b R L FIE AR O & A T
P2 BOFPTREEEIME B RAT B A R RPIAE R N
A (e 2 mg8 ()

AFTAEP LR PiER - 2 = s~ k=t PCR #Fa vy &
FRsiAfABATHEE A MM REE T AT A RSP ETD 227
T

FAELL A 53
gk ke
AFEE AR > d P BB S PR E2 16-0-1 ~ 17-0-5 ~ 18-2-4
Z AT ARk 2L A T A AR Bk D v 2T
AE PRk R e BAA S FRRERR (RFITIHL) -
2. A Tl R fee FH(DAAL 0 5 EE APU AFZkfs (P Pl AREFY
B #r#k ) o (2)# phytase A F|2 -kfes W dd P Fla ik 277 B 2 R%

(-
1.



ATl 74k o (3)# lactoferrin A Fl2 -k A% Hd ¥ B F M LA KRR
o A FH A KFEE 5 B 67 5 (Oryza Sativa L cv. TN67 ) > 155 Rl 2
(R o

3.iEv 4l 1 K 223 1 K ¢ 45 HS ~ HI0 ~ Honey 236 ~ MADONA ~ Shimmer -
LB ENEE2H AT LR EBREVL BB -B N FH B
2P S06-BRAGFHANES £EFF £F K9 v K9 610~ § 5 ~PopCorn>
BFwokhALE- (S8 FyHEL).

4. % #v¢ 4% Bolzano ~ Campari ~ Chapeau ~ CHT1312 ~ Clarance ~ Daydream ~
DRK909 ~ Elstar ~ FA189 ~ Lemance ~ Lovett ~ Nectar ~ Salomee ~ Sensacion ~
Sensei ~ Sunstream ~ Tarantino ~ Temptation ~ Tomato1306 ~ Y73-RedStone ~
rE NIRRT R AR AR PR £k BRI £3R -
W~ FhR Ny BT 2 \*g‘-ie SRS \;E?_‘,\gol‘_r‘ﬁ\&%.s N
Bk~ BE (22) (r'@is‘ﬁm)

Z)EE

RFVEAES 2 R G A5 8 - B AT AR e
BLER > e R FI LRG0 FfEd 2 b a2 E 0 5 - A5 n’,’fﬁ,ﬁ&DNA R
ZEREWBRETEFEAZ N KRAFSDNA B 7|0 3 24T o

FEHMEER LZDNA Z 13

i & %% Doyle and Doyle (1990) #7322 2 & {73 i» i3 221l F P 3{7'
B2 ) DNA « B~ 5 0.5g f Hhicl » 00 b § A 5 15 03 4e ~ 500ul © T4
%2 60°C#11% CTAB DNA Z B2 ftme » B> 60°C-Kkig 30 & 450 : 'Fé*gy\:fé’zfn °
Bt B E AP 2R 0 11 14,000 rpm Bt 5 A4 o Bt GRR LY
- #réh 1.5ml o) s g @ > F 4 » 500ul chloroform / isoamylalcohol (24 : 1) 7%
R g 0 B2 14,000 tpm Bec S A 4B B R AR A AL 0 B -;—;—;‘.éz ¢~ 300ul -20
‘C efisopropanol 12 %k DNA o 2 14,000 rpm < 10 4 48 E3H- 1+ Gk 2 4
»~ 1ml wash buffer ( 75% ethanol,10mM ammonium acetate) A 3 3 14,000rpm
oo 10 4 4ais g a b ,?’-,.2 » - DNA B E (7 50% 12 40 » 50ul & p«f] | Sy £
I 4 ~ RNase (10ug/ml) »* 37°C ™ & Jig 30 ~ 45 ° #7315 DNA 325 O.D.
BRI TET A RRITE B2 DNAER S SF o
2.PCR&#3 7 Z&

AFTG P AT 2 3[;3_,15%’;;&:’* vl AL R P ERPIFIRLF
oo Flpbe v B B®/E G NEZ Lmﬁ%ylj’,‘;‘zﬁg—"ﬁi‘zﬁo
3. E & T3 i) " (Polymerase Chain Reaction, PCR)

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



110 BRI FLI=Y 4 1m0 2 TS A T
10mM Tris-HCI, pH9.0 ; 0.1% Triton 100) ~ 2.5mM MgCl, ~ 200 £ M dNTP ~ 0.2
(M primer % 32ng template DNA o %3\@ f%% i@ 4 & & %> Perkin Elmer Cetus
Thermal Cycler 9600 & 7 » & Jiif & i i 22 % T kypirk 3 3 B2 2 F
MR GREFBZAYHF R AL > 11 2% agarose % TAE buffer
(40mM Tris acetate, pH8.0; ImM EDTA) * £ {7 DNA 7 /A 12 UV kiR
Pe 4p % P73 B2 %>t IS 2000 Digital Imaging System (Alpha Innotech
Corporation) °
4.PCR j it 97 =2

#5718 2 PCR &2 4 E 4538 {7 <& (ABI 3730 XL DNA Analyzer) » Z_& #7{%
A oooe dreh B SRR T8 AT Y 20 40 5 DNASTAR
(DNASTAR, 2001)

===

/T*Ztkr]z\ B> mm g ’;T*Ur %R FTASANH ",%—"Tf‘?']i@ﬁﬁff%ﬁé‘%
W2 % o B 21 B3 F B £ % (Glyphosate) (& & % 41% ~ 80
SRR E) 2 ABE (Glufosinate) (F 22 18.02% ~ 100 & ¥k #f %6 )
AAFEf > W 1 F B g mfE bz B H Y 60%FEREE G ATE
SUREFFRE 3 A E(Rl- ) ~ EHEHET 89 %z @&t > FFML &
EH(Ez) FERLE L e FPF E xglucid 3 d 2RI AFHEAE S
gt (FA AN -

# DNA & % 3 4RI o & 5 %17 DNA i 70+ £54 3h I i
$- B XehPCR &2 > Sadhier &1 fﬁ;‘?'l CaMV35S )exﬁv—+
E opos BT 0 GG 25%: 21 BH I ¥ Wﬁi‘l%%ﬁ 7 2. DNA # 15 %
Bo42 B ghiosfiy BARPNEATRGOY o A2 5 E R T N B
ZRRFLAF(FTRAH)JI* fg'g\ff’ft:"ﬁ@?fﬂi >R FIR G EN
44 CaMV35S fafs 5 B2 3551 3 27 PCR > d %225 o if 2 & 5 &g
o Z AT A AR AT BT0bp ef VAL EE - Mg P oom A SER
e fE k2R AP 2 (Bl ) ¥ 4% kanamycin %E%“émé’%‘ﬂ npt 11 %
7% 34513327 PCR 2 %% » = B AFHE s A AR 53 810bp Al & - 2 4
oAU RAREFEREBAE;AF(BIZ); B8 nos ¥ %3 Svi*;vt;*al
3ie(7 PCR %87 > = B AFEA A R4K 5> 126bp s 7 4 4 2 & — 2
AP A AGEEAEOSB I 2E S A2 NR(Ble) -

AFE A RGP 228 d RERRTHE > TERR T L5 - K
e E Mk R & o 0 78 APU £ F] (amylopullulanase ) 2. ##4 5 ~ #& 78 phytase



»IE B A=) AR IS0 1]

1£‘"_'
._l‘ﬂ

A F 2 e iR AS S HE AV B0 RS E A FIE AR AST 560bp Ry T M
hygromycine A %] % £ > A FHE A -RfE L B 67 AN AF (BT ) #H
CaMV35S A F] 5 Efriksh2 313 » P ~ B ok f52 E 48 30 KA
O3bp & # & — L F > @ H 4 B5 K AST I FEST 420bp 2 93bp Ak A 4 -
G- Mz EF A TR DL L 67 Sk Am e A (B ) iR nos 2 T2
Lo M3V R AR MRS S B By KA 4 130bp B - JiE
F o AAFEA AL R 6T kGRS AY(B-) -
BoE st A Fli e A N TR ~ o PRSV i - *T?z#r?r/{i
513 > iR % 2 K =t AL F14F B M (gene specific) e PCR ffj‘,’.?; BE%z BAT
R 327 2 820bp A A - EE - A (BN ) B A S E s Rk
> a Lufgjvs s IR o
hokfe G0 A4k fRdrig s e ~ 0 APU » phytase ~ lactoferrin & F]4 %
EFHalF o BT % - K =0 AL F]4F B (gene specific)in PCR #%_ > % % A F]
5 APU K457 14 E @ T50bp & — 1Hind o @ 2o APU chif ok 4% 24
AT RfE 2 R A2 BIR(BIL ) AR AST 4% phytase 93]
+ g 1250bp & - A b0 @ g e pR A Flendg e R s 2 2 A T
FoRfE E e A2 NIR(Bl) B AV Y KAV 1 Lactoferrin 931 = 3 1y
1 T00bp & - e oo d 2L TR Fn R Al R AR 2 2L Tl R R AS
2R AP ZR(BL- )
=R 2P S H 4 & 12 (construct specific) g ] > #rI K 51F 2
P T B E s A%t CaMV35S fxd + 22 PRSV i v A %3 F > HRI 25V &
7 700bp 2 % — HAEF 0 AT KRR 0 AL (B D)o b ER
HwE APU -Kfsgipdr B M afaipl » #3351 F 2 33 % 2 L5450 APU &
nos ¥ &+ 7 % o MR ET EE T00bp 2 & - ik d o AL FIEAERKFED A
AP NI(B 2 R R R et R TR S 2 :P%iﬂ ¥
B _5A%> phytase ¥ nos # %+ & %o B RIS % ¥ T 300bp 2. & — Mg
A F R R A2 NIR(B L) .
bkt 5 F E 4B (event specific) & B] > 51 F FhH| Es A% b ok JL T AL
ﬁﬁm£W%W@fW’?F%W@§Wﬁ”%%ﬂ’ﬁ?%%%ﬁ%ii
o ZBATFIEA AN T LB E - MBS g Lk k0 2
PCR 2 % %Eﬁgfﬁzgﬂﬁgfg%ﬁ\ 16-0-1 22 17-0-5 % I — thifism & & 2 A $k
BA R AT AR b 3] 3 R R G - 114 FH (WL 1) 2 A% PCR A # 2
2H SRR 0 1824 R TEF A s A T - w3l 3R TR 1824 EED
M2 5% » @ 16-0-1 2 17-0-5 1/t w313 (7 PCR F o5 Pl A+ (FL =+ ) o
7 B PCR 2 4 2 w3l 0 b it & % 454 CaM V35S fxds + ~ npt 11 % & 3%



112 NI U g 2 ST AT T
%f‘m&%%ivuﬂH&Vﬁ}é%ﬁ&ﬂﬁ%ﬁ%ﬂ@Rﬁﬁﬁ%’ﬁ“
B AT R A R 018 40 PCR JBH A P 2 R 4n B R Y
FO98% sk edp Rt o BT TGN Y B HRF hk - 1 TaEhe
Z2 0 AT AR EREBTRAZ Y- KX F o RX R kY
K = PCR FER T H AR  ~ fjﬁg\éﬁ%*’?*‘f‘ﬁ?m? & Ak Tl 2 (74 1y
2 AVR— R ko Bd AT SR AN T PR e i o

Mo PTG R Y 0 G THR S DNA & T 5 4R 2 &N’f“ﬁéL
$AAEG AT (AAPEE A Flpapain) K30 & - 5155 URER )
kBT DS FERSIEE G A A FEF A T papain o

T WAk S0 0 50 @ R SR RITRT > AP R F RSP
{1 DNA 5 1258 & #u%—ﬂﬂ+wwﬂTRF@u*% o(il Bk &) (2

ﬁg;ﬁd&/z\ &) & DNA &7 > 3% i 17 CaMV35S fx#é + £2 PRSV &

*ﬁéqg‘ﬂw-~»JH@*‘\)°W“B§%@ﬁ%iﬁﬁﬁﬁ
% v A7 T PR 10 tRA R £ (838 7 PCR 20 EETUW R 1 e R oDk
Fel o Tr@ RIS o

= ==

51 &Y

Bl Ay o APRIEFAFIEE TR PG EFE - 22~ =
w R EREFENE EE D A EERFRASHESRER S R
F~FEAFIE=FEDNA B2 FPCRF B 4~ %% 5 5B £ 44497
&7 g L FIR S S B TAF AL 0 BT R U S (7 PCR F e
Bfep o ARG P AT AR KA * chE_CaMV3S5S Exds s nos ¥ %
T ot AT s A A I S A TR (T AR R ¥ hE 5|2
- ug_)rw TR B Y AT T o Hoarig o s o p AR R (H
£,2001) Flpt > e BARAFIEATLFFAL AR vixAdd o BHBEILKE
e+~ & .§‘£—+ S EE R TR AT N 2 R A TR PN FE e T A 0 -E T
FHPIFEE TR A R E R AR & %Qo
¥ %éggrﬂfé; BfE S iy Y e T PR R R R A T2 e
TALE PR LS Pl RIR o ?P ?ﬁ Do bR o B A FIEER o
)j}‘“j‘piﬂ M5 0 ATER e CaM V35S & fcds + % nos M B 5 A | B
Bty B+ CaMV 2 4 5 iR ﬁ;ﬁ& F o T E (T ) CaMV & B 5
R4 kg &2 ?%gﬁug}‘%ﬁ e LB S eagtiE s LT A RS
EEAFRRPE > € RIAME % > T 7 R = P ez (Farid, 2002) - FTL
ALY A A REBEA D T 0 BB ELE Y p# (Potyvirus genus)



S PR NT N B F ARG K F o B F & N (Caricaceae)
%{f #+(Chenopodiaceae) % {j ji #*(Cucurbitaceae) ¥ fE+ F 4 o JH x4 fh » 1
P LA P galde hABRE A AR P MRS hIRE - RHF 5 K
SORATR <[ H 780x12mm & PRSV g5 MALP ¢ 3 - i ¥ 4P pE P
(m%mxéﬂmm’ﬁ%ﬂ%RNA@%’gﬂ“@ﬂmﬁDNA%ﬂfﬁkf
peek s AiE T PCR RIFF » R F R e (TR Rk M k%
TR R AMHBEGA § T et kR DNA o %ﬁﬂwﬁfw
Wit fasE2 2 a2 AT DNA &F ~PCR F Bif i &3% 40+ 2 1%
&-4F lectin FL ] ~ 3. 5F T2 4 ¥%F invertase £ F]& 3515 (Meyer, 1999; Lin et al,
2000) ¢ *AFF P R A A GG 20 AN FEF (papain) 28 F) & #0000 ik 3R papain &
)/ 7|(Cohen er al., 1986)% 3+ 515 » 11 (¥ 5 & /s 3 4615 (44 (02 e ip] o K
fer R REFHEEREZ P (S5 A)-
ﬁﬁ%P{’ﬁﬁﬁ%%%mﬁﬁ%ﬂﬁﬁ%@%%ﬂ~$ﬁﬁ?iﬁﬁ
Fage SR B 2 AT A AP RIRRE R KoY
d 3% e =g ORIfET IR L M 5 A T ek oh kAL
TR ] BT TSR L SR IOERL T 0 Y 0 S ek
B TR 23l F AP e k- it B D 2 A FIEE A AR SR RS
G o A R EERR A ko T R AR Al o
kY34 (¢,2000; Ling et al.,, 1991) > 12 % W& S %78 E 2 GM »~ A &
G| Hzg » 2 f;_k"ﬂfé*—fﬁifgzﬁﬁﬁ‘z  F R E A TEE A AN A i FliEg e
ﬂ‘}\ift’l W HW B 5 CaMV35S fads 3+~ npt 11 0% & iE 3K F1 2 nos % %+
@ Arrd ~ ek K A TR 0 o %")?:,.q. Fligenhd o = ifji‘ﬁ v A FlnE 7|
?Wﬁﬂwwﬁ,ﬁ/ﬁ@%"%%iﬂgﬂﬁﬁ%nﬁij%ﬂgﬁﬁ
AFHASL FIF R OB IR 1 PCR #22h gy
ﬁi XN HEE R AR o

= ==
TS S

AT AEPHZAFRY PCR B 27 AFHEA AR ~ KisfE ke
ﬁ?ﬁﬂ*é%pf’ﬁﬁaéf P AT E A AE RS kR B - K
ToF kT 52 kg s e B PCR 2 v 0048 » 2220 AT
WAt R B - k%~ B K=~ =k % PCR ER v Linde
$0 1 0 03 5 GMO & 5 BAfd (3 ) w2 WPl e R4 #rLA
wmua AR e B AR AL T 2 P EHE



114 BXEF A= U gD 2 S G T
S RrEIERAw 2R o2 bR L2 AFEE TR &P LD
R AP RS PR RBEATEE NI T RIRRATEZFT Y TR
ig%ﬁi%‘m»?ﬁ SRR EEFALA € X d Bieh R &P RA T
PR B E g RRAT R 2 AAE R AFIEA TR RBITCR %R T AT

g‘f B %%%”?/*%méﬂﬁﬁlf«%ﬂ%ﬁ/?lﬁ LR e
FTREARSEREA DGR E? 27 RS - CEFREF LT3
2% R ETUF AN RS ;raa FRERAFE FIAESicE KRB

S R s R Eer Ak 2 R VA T A e 7o SRR Ao B DA
ATMEA S REIIPLC R BT (PR ARE - 2 AR dont AT
i 2 RRIRE T R L LR A o

LT @k

¢ A% 22000 &SRB S G B0 @A TR AR R Y o BT
RS RREFL LG o 50

& TP s BUE 2 2001 0 6 $F A FlEeg (T 2 T o RFR R RRSE -
212:12-21 -

BRHRE © 1994 o A A i 'E‘b:}ﬁafr PSR R EATIA AR H iR
BeRzrd BAFRHPRBREIELIGEL - 273 o
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Campari Enza Zaden, Netherland * 5 BExfiw o F
Chapeau DeRuiter Seeds, Netherland kB BExfaw o F
CHT1312 AVRDC *E Bxfay o F
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Y73-RedStone o E Ry IR Bifiag 2@
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Bl ~ &% A T8 A A bR % 8 s A R 558 1 Bl CaMV35S ga#s F 2 PCR
ﬁsi\a A 4= - M:100bp DNA ladder - r‘-};}é RELCTNL: S B 150
SR 25 -TINS: SR 55 cTN6: S B 65 & TN2: #&5’3\:?(3;2#%

%19%2%0£MQJ\£U06\¢BQ4.¢£ikﬁﬁmLé
P A Bk A B AR 3R B ERE (R
)

Bl= ~ &3 A Tl 7 & ARk 22 @ s A X 548 P kanamycin L8 & E A 7
npt1l 2. PCR #53 2 4+ - M:100bp DNA ladder - &-f& 5. TN1: 5 B 1
B TN2: 2B 28 -TNS: SR SE -TN6: 2 f 68 « ¥ TN2:
B A BRI S B 28 o F 16-0-1~ E 17-0-5 ¥ 18-2-4 1 FAT & %
B ELATIMEAR PRk R BB AR PR
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Ble ~ 423 A Fli e A ARk 2 Bk RN 5 fE R nos B % F 2 PCR 3 A
F o M:25bp DNA ladder > &8 % 5L : TN1: 5 B 13- TN2: 5 B 2 5 o
TN5: SR 58 TN6: SR 6% « £ TN2 : £#4/ L #2f 2 S L2
B o 16-0-1~ 3 17-0-5~ F 18-2-4: 47 & #c3zdh 2 A Flig 7 A A o
PR~ Jode ~ B9 Jo s B8 R B B SR (RERITIRE)

MAIA2BCIC2C3DE ~

BT ~ #-4A Fli K feth k&2 8 50k 4548 B hygromycin $#5# & 3E 2 7]
hptII 22 PCR #53 2 4= - M:100bp DNA ladder - & #& i 5.: A1:APU, 92
£ % 1 -Rfe(4£); A2IAPU, 92 # % 2 #7 -k §&( £ %) ; B: Phytase
AFEA R Ae(ARE); CL~C2~C3: 2 B 67 ; D:ActLF Bt % 8 %42
E: Phytase & F14& 78 K (B ) o ( B i@ o1 %)
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:

B>~ 44 P K AG R 5 2 B AR AG AR 1 P) CaMIV35S £ads 3 3 F2
PCR ## & 4 - M:100bp DNA ladder - 578 % 5: A1:APU, 92 # & 1 #
kfe(AE) 5 A2:APU, 92 # § 2 #p -k f(4 4 %) ; B: Phytase # F|#&
ok e Ak £)5C1~C2~C3: 5 B 67 D:Act LF it 2 # %c4% ; E: Phytase
B FVE KSR - (R R ATRE)
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§ 0 haNNE

Bl= o~ &4 FIh K AR 2 SRR R nos ¥ %5 A F12 PCR 4
B A 4 - M:100bp DNA ladder - 548 % 55: A1:APU, 92 & % 1 #F -k (4
# %) A2:APU, 92 & % 2 #) -k #&( 4 % ) B: Phytase £ F1# 7 -k 45 £
#%);Cl~C2~C3: 5 B 67 D:Act LF it % f %c4% ; E: Phytase A& 7]4%
AR AE(BR) o (R i)
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B~ o~ A Tl e A ARk 2 Bk R 248 ] PRSY B 3¢ A F]2 PCR
3 A 4 % % - M:100bp DNA laddere &-#8 5L TN1: 5 B 1 .- TN2:
R 25 oTNS: SR SH -TN6: &2 R 650 F TN2 : £47 L ki
W2 AR 2E o F 16-0-1~ F 17-0-5 ¥ 1824 FAF & e w2 A
e AN o P o 8P s B R ?[&]7};@_ PEEE-(R
FATHR )

MA1A2BCIC2C3DE

- @ < 750bp

B4~ £ % Ik etk & & @ Sk fs -8 4 R APU 2 %12 PCR #3# &
4= o M:100bp DNA ladder o &#& % 5.: AL:APU, 92 # % 1 #) -k §&( & ik
%); A2:APU, 92 & % 2 #) -k #&( &% %) 5 B: Phytase 7 Fl3# 78 -k £5( 4
#mE); C1~C2~C3: 5 B 67; D:ActLF Ft 2 # % #% ; E: Phytase 2 7]
KSR o (R 3# i )
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4 o M:100bp DNA ladder - &-f& ~ 5.: AL:APU, 92 # % | # -Rf&( 4 ik
#): A2:APU, 92 # % 2 #p -k #&( 4 %) ; B: Phytase 8 Fl3& 78 -k f&( £ i
32);C1~C2~C3: 5 B 67; D:ActLF Mt 2 # %32 ; E: Phytase & 7] 78
KFS(BE) o (BT iE)
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Bl - 4 T ARtk kB SR fR 48 1R lactoferrin 25 B2 PCR
3 A 4 o M:100bp DNA ladder o &8 i 5.: AL:IAPU, 92 # % 1 #p -k
fe(kik %) AZAPU, 92 & % 2 ¥k 45(4 % £) ; B: Phytase f %]#&
7oK AE( £ £);C1-C2-C3: 5 B 67;D:Act LF 2 # 4032 E: Phytase
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- A <« 300bp

Bt e ~ 4843 i858 4 iR Al 2R AL T4 58 oK 4% 1 B (phytasetnos % 5 F)
% 3 2. PCR #3 2 4~ - M:100bp DNA ladder - & §: B: Phytase
A Tk fs( 49k £ ) E: Phytase & Tl K (R %) C: o B 67 -
(R is)

B+ ~ 2 16-0-1 2 flanking & 7| #73%k 2+ 2. 31+ &7 PCR ¥ Ji& » ¥ & 16-0-1
3 17-0-5 224 % - iEdF > 18-2-4 & s ix ¥ o M:100bp DNA ladder °
(B9 THe i)
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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 corn varieties 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 Hualien 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 plant and non-transgenic plants. For category 1 of identification, the
primer sets of Taiwan Agriculture Research Institute (TARI) are designed to detect
the CaMV35S promoter gene, nos terminator gene and the 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 the traditional 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 of CaMV35S promoter gene,
nos terminator gene and the hygromycin selection marker gene /pfIl. All of the
traditional varieties don’t have those bands. In category 2, the results showed
transgenic rice have 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 rice of APU and

phytase.

Key words: Gene transformation, Papaya ringspot virus (PRSV), amylopullulanase
(APU) ~ Lactoferrin ~ Phytase
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0T96-15 (Agriculture & Agri-Food Canada) % (http://www.agbios.com) °
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% A3 £ (Anklam et al 2002) - H ¢ udrpk s Fov F R AA 2 A
* oo P ER G A#H D 2 1 4o Polymerase chain reaction (PCR) % > ™ 39 F % A&
# 7 ;' 4 Enzyme-linked immunosorbent assay (ELISA)% o it = ;2 @ > 12
PCR * 2% B R » % F AL 7T U A » AFPEXRIF RIS > *02
FuA 5 oPCR 2 B3 g%k T 2R8> A5 A g N 5
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*t 3 B 4 PCR-ELISA(Anklam et al 2002)% real-time PCR % (Anklam et al
2002) - Real-time PCR it # ¢ # # p] 2 % & PCR A 4 » k7% F £ Fage]
W 4 = 2E4F R 14 (non-specific) &2 4F £ 4 (specific) = F& > iﬂ" 4z * SYBR Green
D84 RV e & 7 F 4] 3445 &> 4 TagMan ~Molecular beacons % Hybridization
probe % (Anklam et al 2002) > B % % & * 3 T F P A Flerad 1K 22 )P%E\' i
¥ivx s 5B L& * TagMan £ 42 real-time PCR 3 i -
e A (FE - AFFEN R EFEME SRR ) PCR

S ERERR K ST R R o o) 5 (even) i
o k- F8 0 d AT 2% f#.if. B (construct)fE » fE AL FIH A 4 > TR
R F R dple o d N E S B o K B 3R S - B i ST
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2 i v AR WY FE S ATIA R F AL RR 2 R
FRHAEFAARA S ATFIZ F PEA ST T o U Fliig 2oF 50
T25 2 TCIS07 & %] > = ¢ kR 5%} nm‘%w:iﬂ,éf XA~ L F R T25 i
A~ AT A TCIS07 RIZFufy 2 o B 7 5 8 ~ A 5] - 2
TC1507 2773 = # pF> 515 T25 H38 & 2 4V & pFgp - 1y Jf%i_s‘féfr?rﬂ 1 PCR 51+
¥Rl TR UE S FN 2P g 2003 #4250 TCIS07 & R4em ¥4 £ 4
hote Fe & T25 2 TC1507 # 78 538 B S 7 g 5 B kiR = 2 3 v =
FwP o

vk RATF G AR G2 aTRELFEL - F AT TLE
B2 2B EFZELTSF T RTTEHRES M z‘?}%"%%ﬁ‘ AH G R
vk S R R A et 7 100% % $ T B 7 4 AL
# (Anklam et al 2002) » & 121% ~ 2% ~ 5% % %% 4 F (Hoehne et al 2002) > 7 F
"/ PCRH 1§ & F B2 4% & 714 (Holck et al 2002) » % # * PCR# 1§ & %
Bz s @ vk ® v 8 (Kuribara et al 2002) °
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NK603 ~ TC1507 ~ DBT418 ~ DLL25 ~ MON863 ~ MON&810xMONS&63 -~
MONS810xNK603 ~ DAS 59122-7 2 MONS88017 » # # DBT418 2 DLL25 ¢
iz Z > NK603 ~ TC1507 2 MONS863 = 2000 & 12 {s ¥r+ # fg7 578 » 2003 ¥
B4e® A o 3> DAS-59122-7 2 MONSSO17 & %] 2 4c £ * H 2R F 2 £ W F
¢ﬁ9“&%P§ﬂi%ﬂ&51$,?*MM&@ﬂwﬁi%ﬁﬂﬁﬁﬁ
é P B m AR F AR Y A AL ETE > A HE S EEAESE
W EPN 853 F R4 A S 0 (Chiueh et al 2001&2002) © % fe & B 5 7
e T ARG TEENEA SIS RBRRCEZ TR B
2000 #4234 ATt e B EZEF 2P @ Rt A Tl

)

RECER AR SERZ BAEL 16T I IR T2 AT
AEHEAE 9 RHAHEHEN R B RHR L N E AT A B 2
FeAAX S 5382 g 538 45 R M4 (event-specific)#& & ~ 2 (Lin et al 2000 ;

Chiueh et al 2001, 2002 &2004 ; * % 2003 & 2004) -

%

T FR IR SERAESE S
(— ) &35 B HP TH =S I¢collaborative study)

BRI RER LD TR FRE S F 2 ERN o A 2003 2 2004
ERVFRP ATLE A 22 2K REBR D ZFHREFERFER PP 25 ¥
W hop T2 A Fleeig 1 o (Eventl76 ~ Btll ~ MONS10 ~ T25 ~ GA21 ~
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Table 1. Current Applications and Approvals

{ATPp # 2004.12.31

Unique . Date of
Identifier Product | Name Event Applicant approval Note
Glyphosate Monsanto o
tolerant Far East July 22 Expiration:
MON-04032-6 | Soybean | Roundup 40-3-2 (RRS) . Mol July 22,
Ltd., Taiwan | 2002
Ready® 2007
Branch
Soybean
Insect-resistant Monsanto Expiration:
. Far East October
MON-00810-6 Corn YieldGard® MONS10 . October
Ltd., Taiwan | 15,2002
corn 15,2007
Branch
Glyphosate Monsanto Expiration:
MON-00021-9 | Comn | tolorant Gap1 | FarBast - July22, 000
Roundup Ltd., Taiwan | 2003 2008
Ready® corn Branch
Glyphosate Monsanto Expiration:
MON-00603-6 | Corn | tolerant NK603 | FarEast ) April 11, | 0 o
Roundup Ltd., Taiwan | 2003 2008
Ready® corn Branch
Insect-resistant Svneenta June 2 Expiration:
SYN-BTO011-1 | Corn | & Glufosinate Btl1 yne ’ June 2,
Taiwan Ltd. | 2004
tolerant corn 2007
Insect-resistant Syneenta June 2 Expiration:
SYN-EV176-9 Corn & Glufosinate Event176 yng > June 2,
Taiwan Ltd. | 2004
tolerant corn 2007
. Expiration:
ACS-ZM003-2 | Corn | Glufosinate T25 Bayer August | oust 16,
tolerant corn CropScience | 16,2002 2007
Insect-resistant Expiration:
DAS-01507-1 | Com | & Glufosinate | TC1507 _ DuPont | November | ™, 7
Taiwan 17,2003
tolerant corn 2008
Insect-resistant Monsanto Expiration:
. Far East October
DKB-89614-9 Corn & Glufosinate DBT418 . Octoberl6,
Ltd., Taiwan | 16, 2003
tolerant corn 2005
Branch
Monsanto Expiration:
DKB-89790-5 | Com | Glufosinate pLL2s | FarEast | October =) 54 0000,
tolerant corn Ltd., Taiwan | 20, 2003
2005
Branch
Insect-resistant, Monsanto Expiration:
. Far East October
MON-00863-5 Corn YieldGard® MONR&63 . Octoberl6,
Ltd., Taiwan | 16, 2003
Rootworm corn 2008
Branch
Monsanto
_ Corn Insect-resistant MONR863 + | Far East _ Under
MONS810 Ltd., Taiwan Evaluation
Branch
Insect-resistant Monsanto
_ Corn + Glvphosate MONZ863 + | Far East _ Under
YP NK603 Ltd., Taiwan Evaluation
tolerant
Branch
Insect-resistant
-- Corn & Glufosinate |DAS-59122-7 DqPont - Unde.r
Taiwan Evaluation
tolerant corn
Insect-resistant Monsanto
- Far East Under
- Com | & Glyphosate | MON88017 Ltd., Taiwan | ~ Evaluation
tolerant corn
Branch
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Table 2. Participants for the international proficiency program of detection methods
for genetically modified soybean and maize held by USDA/GIPSA in

2002-2004 (DNA method)

Participants and tested results

Time Participant | Submitted |Qualitative® Quantitative® Combination®| Event
result
2002.02. 22 18 18 (7)¢ — — 8
2002.05. 27 26 26 (7) — — 8
2002.08. 33 31 31 (10) — — 8
2002.11. 41 35 35(11) — — 8
2003.02. 58 54 26 (6) 26 (8) 2 8
2003.05. 58 49 27 (5) 21 (4) 1 8
2003.09. 59 52 30 (6) 21 (9) 1 8
2004.01. 76 67 29 (2) 9(4) 29 (3) 10
2004.04. 50 50 21 (6) 5(1) 24 (1) 10
2004.10. 69 60 26 (6) 3(1) 31 (2) 10

a: Participants submitted only qualitative results.

b: Participants submitted only quantitative results.

c: Participants submitted a combination of qualitative and quantitative results.

d: 100% correct in all tests.
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Table 3. Historical Record of BFDA in the participation of Proficiency Program
held by USDA/GIPSA in 2002-2004

Maize-Event Soybean
Month/

358 Nos CBH Mon NK Mon8 TC CP4

Year T25 GA21 El76 Btll
351 810 603 63 1507 EPSPS

2002
May 100 100 100 100 100 100 100 100 100* 100
Aug. 100 100 100 100 100 100 100 100 100 100
Nov. 100 100 100 100 100 100 100 100 100 100
2003
Feb. NR NR 100 100 100 100 100 100 100 100
May NR NR 100 NR 100 100 100 100 100 100
Sep. NR NR 100 NR 100 100 100 100 100 100
2004
Jan. NR NR 100 NR 100 100 100 100 100 100 100 100

Aprii  NR NR 100 NR 100 100 100 100 100 100 100 100

Oct. NR NR 100 NR 100 100 100 100 100 100 100 100

% : Protein-based assay
NR: indicates no results was reported by the participant.
100: Performance scores for participants sorted by event. 100 means 100%

correct.
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Table 4. Results of the market survey of GMF in 2004
Complyin
) Total ) Piying Minor | Labeling
Product Labeling with the L L
sample _ violation | violation
requirement
Raw foods Non-GMO 3 2 1 0
(Mandatory labeling | No labeling 3 1 0 2
in 2003)
GMO 3 1 0 2
Primary-processed Non-GMO 50 48 2 0
foods No labeli 46 21 0 25
(Mandatory labeling i
in 2004) GMO 100 97 3 0
Highly-processed foods | Non-GMO 115 90 9 16
(Mandatory labeling
in 2005) GMO 2 2 0 0
262 15 45
Total 322
(81%) (5%) (14%)
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Gene construct

-l'"_'n'_"‘

Promoter Terminator
(start signal) (stop signal)

Host DNA Gene coding for new feature Host DNA
(left flank) (the modified gene) (right flank)

1. category 1: screening

2. category 2: gene specific

3. category 3: construct specific
4. category 4: event specific

Bl- ~ WPl Flecid 2 &2 PCR 31+ faug
Figure 1. Category of PCR primer used in the detection of GMO

Source: http://www.vetinst.no/Qpcrgmofood/OtherPubs.htm



¥ 97 I XBEL=) SRS 145

100r &1 3002
)
£
=
a8
=
1
D
=
o
Complying with the  minor viclation labeling violation
requirement
Bl- ~ A Feeid 8 520 53 4 2% (2002-2004 &)
Figure 2. Results of the market survey of GMF (2002-2004)
578
/2 A 2003
0
60"
501 /
o
GM
(0) /
200",
10
374 A o5
Y

E176 M&10 T25 GAZl Btll NK603  TCI507  ME63
GM-Event

=~ R T 2iE e ATl 28 £ RI(2003-2004 #)
Figure 3. Monitoring of GM-maize at port of entry in Taiwan (2003-2004)
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Establishment of the detection system for
genetically modified product in Taiwan

Lih-Ching Chiueh” and Daniel Yang-Chih Shih
Bureau of Food and Drug Analysis, Department of Health, Executive Yuan

ABSTRACT

In recent years, gene modification techniques have been greatly improved
worldwide. Some insect-resistant and herbicide-tolerant genetically modified
crops were successfully developed and widely cultivated. As an agency
responsible for the regulation of food derived from genetically modified organisms
(GMO), which include application, registration, review of safety assessment,
labeling and testing, the Department of Health (DOH) established the guidance for
safety assessment of genetically modified food (GMF). In addition, DOH also
promulgated " Registration requirement for genetically modified soybean and
genetically modified corn ; and ' Labeling requirements for food containing
ingredient of genetically modified soybean and genetically modified corn ; on
February 22, 2001. In order to meet the policy of DOH and international tendency,
Bureau of Food and Drug Analysis (BFDA) has focused on the development of
detection methods for GMF since the year of 2000. Till now, 30 items of
qualitative or quantitative detection methods of genetically modified soybean,
maize, papaya, tomato and potato are established. Plasmids were also constructed
as reference molecules. To monitor the labeling system of GMEF, genetically
modified soybean, maize and papaya as well as their products collected from the
markets were reviewed on the labeling and tested. For evaluating the developed
detection methods of GMF, BFDA has actively participated in the international
proficiency program of detection methods for GMF. Total of 9 rounds of
Proficiency Program held by USDA/GIPSA were performed and good results of the
test were obtained by BFDA. Furthermore, BFDA also piloted a national
collaborative study for the evaluation of detection methods for GMF. Total of 16

domestic laboratories from government, academe and industry participated in the

* Corresponding author ( E-mail: clc1025@nlfd.gov.tw ; Tel: 886-2-26531273; Fax: 886-
2-26531268)
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program in 2004. BFDA also involved in the participation of international
collaborative study, which is held by National Food Research Institute (NFRI),
Japan. Nine reference methods were opened to the public. Besides, the web site
of GMF was set up in DOH and several brochure relating GMF were also
published.

Key words: PCR, Genetically modified food, Detection, Soybean, Maize
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