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1939 2000 200 2002 2003 | 2003 2004 %CHNG
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wree WARNING ****
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FDA Home Page | CFSAN Home | Sgarch/Sublert Index [ Q. & A | Heln
CESAN/Office of Food Additive Safety '

April 27, 2065

1.S. Food and Drug Administration's Statement
on Bi10

The U.S. Food and Drug Administration (FDA) and the U.S. Environmental Protection Agency (EPA)
have coordinated efforts to determine the safety of genetically engineered Bt 10 corn in food and feed.
Bt 10 is closely related to Bt 11, a genetically engineered corn line which has undergone full U.S.
regulatory clearance. FDA has evaluated whether the inadvertent marketing of Bt 10 presents any food
or feed safety concerns. '

i

R

FDA does not believe that possible unintended changes in the composition of corn pose food or feed
safety risks or regulatory issues in circumstances in which the com makes up & small part of the total
food or feed supply. In this type of sitnation, the relevant information for food and feed safety is the
safety of the new protein(g) in the com. Therefore, in circumstances such as those surrounding the
presence of Bt 10 in food and feed, the information relevant to safety assessment is limited to the
safety of the proteins evaluated by EPA.

Based on EPA's finding that the genetically engineered proteins in Bt 10 are safe, the extremely low

. levels of Bt 10 corn in the food and feed supply, and the fact that com does not contain arly sigrificant
natural toxins or allergens, FDA has concluded that the presence of Bt 10 corn in the food and feed
supply poses no safety concerns.

Thus, under these circumstances, there are no further requirements under the U.S. regulatory process
for Bt 10 to be legally present in the United States food and feed supply. However, it is not legal for Bt
10 to be planted in the United States.

For more information on the respective roles of USDA-APHIS, EPA, and FDA in the federal
regulation of genetically engineered plants, see the United States Agencijes Unified Biotechnology
Website. :

FDA's Biotechnology Consultation (BNF No. 000017) on Bt 11 com:

o Agency Response Letter May 22, 1996
o Note to the File May 22, 1996

Bigtechnology | Products: Completed Consultations

CFSAN Home | CFSAN Search/Subiect Index | CESAN Disclalmers & Privacy Policy | CFSAN Accessibility/Help
FDA Home Pags | Search FDA Site | FDA A-7 Index | Gontact FDA
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'EPA: Pesticides - Regulating Biopesticides

1.5, Envivenmental Frafectien Agensy
Pesticides: Regulating Pesticides )
Recent Additlons | Coniagt Us | Prinl Version Search:i ______W__J @

EPA Home > Pesiicldes > Beouleting Pasticides = Reaistering Pesticides > Regulaling Biopesticides

Registration Regulating Bicpesticides
Revegistrztion
Pesticide-Producing Before a pesticide can be marketed and used in the ,
Establishments United States, the Federal Insecticide, Fungicide, and Highlishis:
Laws Rodeniicide Act (FIFRA) requires that EPA evaluate the
. proposed pesticide to assure that its use will not pose 0.8, Environmental
International isstes unreasonable risks of harm o human health and the Protection AGEnoY'S
Adverse Effects en\firnnment. '_I'his regulaﬁop involve:s an extensive Statement on B0
Reporting review of health and safety Information.

e 2 e o . S ~_
storage & Disposal Biopesticides include naturally occurring substances that ::B______gxew ’;D%S Aot
stricted & Canceled control pests (biochemical pesticides), microorganisms IED?W_——CM
Uses that control pests (microbial pesticides}, and pesticidal ngreqients
Besticlde Toleranses substances prpduced by planis containing added o _
© . : genetic material (Plant-incorporated Protectanis) or Highlights Archive
Registratior: PIPs.

tnformation Sourees .
rma Suick Resources:

In the Blopesticide Registration Tonls section below we

provide links to information tools that may assist o LJS Hegulatory
potential applicants. The Fact Shests section provides Agencies Unified
links to information about each of the blopesticide active  Biptechnology
ingredients. The Product Lists section provides various Website

lists of individual biopesticide products to assist the - o Current Plant
public in identifying appropriate biopesticide productfor  |Incorporated
pest problems. Finally, the PiPs section provides Protectant (P1P)
exiensive information regarding the regulation of Expefimentat Use
genetically engineered planis. Permits
o What are
= et b 5 ¥ Biopesticides?
Biopesticide Registration Toels - Blopostiche EPA
Contacts
The federal pre-marketing approval of pesticldes - s Octenol Fact Sheet
iermed Registration - is a complex progess. The = . o Recent Biopesticide
documents linked from this page augment the general FR Notices
registration process as they relate specifically fo the o Starink™ Cotn
registration of biopesticides. The Archive

bopdeonsistency @epa.qov e-mait address has been

created to respond fo issues concerning Biopesticide

registration inconsistency that affect processing of submissions. The
Biopesticide Regulatory Action Leaders (RALs) will mest to discuss these
issues and provide an answer usually within two to three weeks. Resolution
of these issues will be posted to the Biopesticide website. Since this e-mail
address is intended to focus only on addressing generic issues regarding
consistency in the regulation of Blopesticides, other questions regarding
hlopesticides should be directed fo the appropriate Biopesticide RAL or the
Biopesticide Ombudsman, Brian Steinwand, steinwand.brian@epa.gov. If you
have questions about conventional pesticides or antimicrobials, pleass
contact the Ombudsman for Registration Division or Antimicrobial Division.

Biopesticide Active Ingredient Fact Sheets

This colleciion of fact sheets contains chernical specific information about

http://www.epa.gov/pesticides/biopesticides/ ~4/27/2005
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Bt10 also has a marker gene for resistance to the antibiotic defGl”ln which is not present
in Bt11. The gene is under the conirol of a bactcrlal promoter and is not expected o be
sxpressed in the corn so it doss not need foibe covered by any iolerance or tolerance
exemption. Acc:ordlng 1o information provrded by Syngents, the antibiotic resistance marker
gene in Bt10 is the same as that in Event 175 corn,

ADCFR 180.1173 - Baciilus thurmgnenbls CryIA(b delia-endotoxin and the genetic material
necessary for fts production in all plants, |

Bacillus thuringlensis CrylA(b) delta-endotoxin and the genetic material necessary for its
production in all plants are exermnpt from the requirement of a tolerance when used as plant
pesticides in all plant raw agricutiural commodities. “Genetic material necessary for its
production” means the geneiic material which comprise genetic material encoding the
CrylA(b) deita-endotoxin and its regulatory regions. “Regulatory regions” are the genetic
materizi that control the expression of the ge;neﬁc material encoding the CrylA(b) delia-
endotoxin, such as promoters, terminators, and enhancers. [81 FR 40343, Aug. 2, 1896]

40CFR 180.1151 - Phosphinethricin acety]trénsferase (PAT) and the genetic material
necessary foriis production all plants; exempiion from the reguirement of a Jolerance.
Phosphmothncm acetyltransferase (FAT) and the genetic matetial necessary ferits
production in ail planis are exempt from the requrrement of a inlerance when used as plant-
pesticide inert ingredients in all plant raw agrlcultural commodities, “Genetic material
necessary for its production” means the genetlc material which comprise genetic material
encoding the PAT protein and its regulatory regions. “Regulatory regions” are the genetlc
material that control the expression of the genetic material encoding the PAT protein, such
as promoters terminators, and enhancers. [62 FR 17718, Aor. 11, 1897]

For more information on FDA's position on BHD see U. 8, Food and Drug Administration's
Statement on Bt10. !

For more information ori the respective roles, of USDA-APHIS, EPA, and FDA in the federal
regulation of genetically engineered planis, see the United States Agencies Unified
Biotechnology Website at http://usbiotechreq.nbif.gov/.

Publications | Glossary | A-Z Indey | Jobs
E

EPA Horme | Privacy and Security Notics | Contact Us
1
|
{ st updated on Wedhesday, April 27th, 2005
URL.: hitp:/www.epa. gov/pesticides/blopesticides/pips/bt10_statemsnt.him

http://fwwiw.epa.gov/pesticides/biopesticides/pips/btL0_statement.htm 4/27/2005
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Pesticide-Producing
Establishments

,d'

-

EPA’s Regulatory Process and Evaluation of B0

Laws

international issues  Thg {njted States Environmental Protection Agency regulates pesticidal substances

Adverze Effects produced in planis and the genetic material necessary for the plant to make these
Reporfing . substances. Under the Federal Insecticide, Fungicide, and Rodenticide Act, a compound is

a pesticide if there is a claim thai the substance will control a pest such as an insect, weed,
arplant pathogen. EPA calls these pesticidal substances plani-incorporaied protectants
F-siricted & Canciled when they are intended to be used in the plant. EPA does not regulate such producis when
Ses they are praduced through conventicnal breeding techniques, but is regulating new
Pesticide Tolerances  Substances such as those produced through modern biotechnology. EPA also must make a
o deterrnination about the safety of any pesticide residues in food or feed as required under
Registration . the Federal Food, Drug, and Cosmetlc Act (FFDCA). EPA's authority is only with pesticides
Information Sowfces  and tha U.S. Food and Drug Adminisiration has authotity for other provisions of FEDCA.

Storage & Disposal

In order t6 be sold legally as food or feed in the United States, crops containing plant-
incorporated protectants, such as the Bacillus thuringiensis (Bt} Cry1Ab protein produced
by Bt10, must be covered by a tolerance or an exemption from folerance issued by EPA
under its FFDCA authority after completion of its safety review and a rule making process
which allows for public comment and EPA to respond to any comments.

EPA granted an exemption from tolerance for Bt Cry1Ab protein in all food and feed
commadities on August 2, 1996. The iclerance exemption is published In the Code of
Federal Regulations (40CFR 180,1173} . In Septernber 2001, EPA completed a
reassessment of this tolerance exempiion considering all of the existing data, public
literature, and public comments. The reassessment determined that the tolerance
exemption met all the scientific and requlatory standards. This tolerance exemption for the
Bt Cry1Ab protein iz not event-specific and therefore applies 1o all Cry1Ab protein including
Bti0, Bt11, MONS10, Event 176 and any other event producing the Cry1Ab protein that
might be found in the food supply.

EPA's Risk Assessment Tor BL10 Plant-incorperated Profectants

Syngenta performed the DNA sequence analysis of the genetic insert of the Bti0 event and |
submitted the sequence fo the Agency. The coding sequences of the B{10 event are
identical to those previously repotted for the registered event, Bt11. Syngenta provided
data that all of the nucleotides in the coding reglon are identical in Bt10 and Bt11. The
expressed proteing are Cry1Ab and the inert marker PAT for herbicide tolerance, Syngenis
also performed western blot analysis on the proteins expressed in leaf tissue from the Bt 10
event. The Cry1Ab and PAT proteins extracted from leaf fissue from the Bt10 event appear
fo be the same as the proteins from leaf tissue fromn Bi11 event based on the
immunoreactivity of comlgranng bands. Syngenta submitted a published article comparing
the Cry1Ab expression level in corn from event Bt10 compared with event Bt11, which
showed that a hybrid produced from event Bt10 has much lower expression Ievels of
Cry1Ab (< 1 ng/mg soluble protein) than hybrids produced from event Bt11 (257-457 ng/mg
soluble protein). Lower expression levels of the Cry1Ab protein mean thera is even a lower
potential for possible adverse environmental effects on animals, birds, fish, and non-target
Insects.

http://www.epa.gov/pesticides/biopesticides/pips/bt10_statement him 4/27/2005
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Annauncements E; egtaticms & Testimony Informeti

Regulstions & Guidapce Complianee
Prodnots: Completed Consultations
Food Labeling International

Of_ber Guvemment Aseneies

o FDA Statement on Bt 10 Corn April 27, 2005 &
o EPA Statement on Bi10-Cerm-April 27, 2005

e FDA Proposes Draft Guidance for Industry for New Plant Varieties Intended for Food Use
Novermnber 19, 2004 H8

o Notice of Availability: Draft Guidance: Recommendations for the Early Food Safet
Evaluation of New Non-Pesticidal Proteins Produced by New Plant Varieties Intended for
Food Use November 24, 2004 :

o DRAFT Guidance: Recommendations for the Barly Food Safetv Evaluation of New Nop-
Pesticidza] Proteins Produced by New Plant Vane.tles Intended for Food Use. Novemnber
24, 2004

o National Research Coungil Report: Safety of Genetically Engineered Foods: Approaches to
Assessing Unintended Health Eifects (available in PDE)

2083

» Notice of Meeting. Food Advisory Committee: Food Biotechnology Subcommitiee Meeting.
Septernber 24, 2003. September 3, 2003

o Transcript

2002

e FDA Action on Corn Bicengineered to Produce Pharmaceuficat Material Material November 19, 2002

o Notice of Meeting. Food Advisory Commiitee: Food Blotechnology Subcominittee Mcetmcr,
August 13-4, 2002. July 25, 2002

. o Transcript
o Genetically Modified Foods: Experts View Regimen of Safety Tests as Adequate, but FDA's

hitp://www.cfsan.fda.gov/~Ird/biotechm.htmi | 4/27/2005
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STATEMENT

EXSA follows up on Bt10 maize

On 12 April 2005 the Buropean Food Safety Authontv (EFSA) released a statement on
the lack of data available to assess the risks of Bt10' following the inadvertent release in
the United States of a non-authorised genetically modified (GM) maize line called Bt10
and its unintended export as Btl1 to the European Union (EU).

EFSA has received a confirmation from Syngenta (the company which developed the
geneticaily modified maize Btl0 maize) that the material sub1ected to safety studies
described in the application for the use of Btl] maize in cultivation® was indeed Bt1]
maize that had not been compromised by the presence of Btl0 maize. Hence the GMO
Panel counld conclude its nisk assessment and finalised its opinion on the safety of Btll
maize which was adopted on 20 April 2005 and published on 20 May 2005°,

As apparently Bt10 was not intended to be further developed for commercial market
purposes, Syngenta did not provide sufficiently comprehensive data for performing a full
risk assessment of Btl0. It is therefore not possible to conclude on the safety of Btl0
itself. However, information on the newly inserted genetic material and the protein
characterisation confirmed the presence i Btl0 of a gene (blamyy) conferring resistance
to the antibiotic ampicillin (see EFSA. statement’ of 12 April 2005 for more information
on the antibiotic resistance marker gene). It also showed that the two new proteins, found
in Bt 10 and Btll maize, CrylAb and PAT, are identical. These characteristics were
addressed in the EFSA Btl1 risk assessment.

Syngenta has estimated that the overall contribution of Bt 10 to all maize imported from
the United States to the European Union (EU) 1s extremely low. This estimation is based

'htip hwwvs efsa eu nl/press room/press statements/884 en himl
2 EFSA-Q-2004-012, application under Directive 2001/18/EC

* Opinion of the Scientific Panel on Genetically Modified Organisms on a request from the Commission
related to the notification (Reference C/F/96/05.10) for the placing on the market of insect resistant
genetically modified maize Bt11, for cultivation, feed and industrial processing, wnder Part C of Directive
2001/18/EC from Syngenta Seeds, The EFSA Journal (2005) 213, 1-33

hftp:fAanvaefsa. euint/science/emo/gmo_opinions/922 _en.himl
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on the amount of Bt10 seeds distributed and the area which could potentially have been
planted with Bt10 maize (relative to the total maize cultivation area). The low potential
contamination. level of maize grain imported into the EU with Bt10 would therefore
imply a very low exposure to Bt10 maize and derived products. In addition, the applicant
has confimmed that Bt10 maize has not been used in sweet com varieties used for human
consumption. i

Given that the two new proteins found in Btll and Bt10 are identical, and on the basis
that information provided by Syngenta is correct — which EFSA cannot independently
verify— it 1s not considered likely that the inadvertent contamination of the imporied
maize grain with Bt10 poses a safety concem to animals and consumers. In light of the
remaining uncertainties, and given the impossibility of carrying out a full risk assessment
on Btl0 maize, the European Commission has taken an emergency measure requiring
mports from the US of maize gluten feed and brewers grain used as aunimal feed to be
certified as free of Bt10*,

For media enguiries, please contact:

Carola Sondermann, Senior Press Officer
Tel; + 390521 036 294
Email: Carola Sondemann(@efsa.en.int

Or Anne-Laure Gassin, EFSA Communications Director,
Tel: +32 2 337 2248 — Mobile; + 32 473 301 968
Email: Anne-Laure Gassin@@efsa.eu.int

For more background information about the European Food Safety Authority, go to:
htip:/fwww.cfsa.cu.int

“hitp:/feurope.en int/eur-lexAex/LexUn Serv/site/en/oi/2005/ 10141 1012005042 1en00140016.ndf
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T (F - ST - SRR - T

%.E-. L R E., T = r T)

1240 WBER{RERC, NHFEME, R E. 'EFFA
(R - BYiEE LR R - T MaTeE - L& ErRm
BFFRE. (#) }E‘%E‘—_%ﬁﬁﬁf ZERT - B4 A T

ek - BHREGEREERR S V—7 - BERFERT

— 4LE)

TN % kE, ORES

—_3 —
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X WM FroHEEEHEHE

AR TR b NI MR 2RO E I RIT T R
KRR, SHORETFER L ENORAEE
SR ET 2 RFIFERHT IR B VT,
AEnmBr LTHETE 2 b L Bbid. .
ARRFEIT 3\ THHE S N AR L RN FENHILE
oMM BT 2 BIERIAT IR, (M DNA #f
R B VRSN ZA BT 2 RENF
@& (RHKELESTEL80E) KB THRRIED
Sl Bb 5B 2B LHORBEENSF L
D IBbNEEZLNE, B, RF—)¥ID

FARADBASRHEND & & MR EEREY (8
B oEeEicHT A EEENHEMMEE - TET
Bh. iz o THOERELHENERORE &.
W AT PR A7 3ia=y—s
DB NFUEbLNTE, 4%b, BEREFHELHR
2 e ginic T 5 BESMR RERET - &
BOBEYy X, LVELERFEICD ETWERR
BT, Tl EREE N ER R EicEl
HLYRIFEBIPI A2 azr— 3 ViC
ELLTWLNELELLND,

(=@# =E)
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Z1HE FHPrBEvTERAGHRGHNOZEFER ORI

3y

=5

1. A AFRENERMECERRERY

M
b=

fry

7 B B

MRz R B R ER-CRE~DEGIEIMT
31, {EBOTEN T EEICAR TH 52111214,
—HFT. TOEREFrEER ERCASELTD
Fe iz B 2 BEEFBEEI N TWE WY, BiE
F#E#R 2 0 — > BtlliC i Bacillus  thuringiensis
subsp. kurstaki RAEDRBE S /97 CrylAb % 2

— F5 % DNAD £ 27— 7 B.ihurn-

giensis DIXBE S > 27 CrydC icin 2 BERERL
EEEFHIMHAATA TS, #Hik I EFEED
FE~DEETIIE PR TR BB ICREIRE
ENBZOT, BRECYHEHEENMIZIZ., BLLES
L&A T 72 T b OBET T DERD S
ERICRITT 20 TR W2 L) BEHRE LLRE
Bl B21Ha0 — IR MR 2 B E T EERICHEAT
L 7%\ & OEGES HIAS T 5553820 fExe)IC i
FEMETE BREFLOEN T E Wizdic, £/
ARITIC DWW THERE LA EBETLHICRE
5 TWirlr, REDRED DI IZERBROHE
2K DNAF > 7 DRERHRTOHEE BRET
B 2T 3 PCR2F NI 2BRET 205
bomeAElc k- THRTL. BonicERe 22— BE%
EETFOMEMICIET A DNA # £ /B OREE
LTHERLZLFETIZENUEEB LD
B, TORHORELESD,

1 WRFE

FEERIC Bl A S — ) > 7 2 HUfn kT
Lz F4 EBOMEERE & il & OBERME I
DWT PCRAEEEZEMNBELZ B o7,

(7 PCRA774=—

Pa PR R R 2 B E T b L DB
Bri-Twd eFRENE, 22T B310025
1,000iEEM %7 BiZ & L (BRI MGEET (ovids,
ey9C) ko — Il RN RERET. HEICEE
5% /4 DNAMRFBREBDHDT 7 4 +—1FH

= 1= A GH RSN EEYE OBWERASOER

HNE WEZRP -T2, 774 2—E LT omIdb
7 7= & Iz IV01- CR01(464bp, F;5-GGT ACA
GTA CAC ACA CAT GTA T-¥, R:5-GAT
GTT TGG GTT GTT GTC CAT-3). Btlll-
5.cry I Al1-3'(103bp, F5-CCA TTT TTC AGC
TAG GAA GTT C3,R5-TCG TTG ATG TTK
GGG TTG TTG TCC-3). ¢mdC iz i CMO3-
CBHI1-3 (170bp, F ; 5- CCT TCG CAA GACCCT
TCC TCT ATA-3, R 5¥-GTA GCT GTC GGT
GTA GTC CTC G-3"). CBH1-5-CBH1-3'(103bp,
F.5.CTA TTA CTT CAG CCA TAA CAA
AAG AAC TCT-3, R 5-GTA GCT GTC GGT
GTAGTCCTCG3). I~ OFRFJEFELT
I — v B B zein(Zel) @ 72 8512 ZEOL- ZE02 (329
bp, F; 5-TGC TTG CAT TGT TCG CTC TCC
TAG-3, R; 5- GTC GCA GTG ACA TTG TGG-
CAT-3). ZEnl-5-ZE02(242bp, F; 5-TTG GGT
ACCATG AACCCAT3, R, 5-GTCGCA GTG
ACA TTG TGG CAT-3) invertase @ iz&Hic ;

IVRI-IVR2(226bp, F; 5-CCG CTG TAT CAC
AAG GGC TGG TACC-%, R 5-GGA GCCCGT
GTA GAG CAT GAV GAT C-3), a—>H®RT
kg b 7 v A5 % RUBISCO (ribulose-1,5-
bisphosphaie carboxylase/oxygenase large
subunit) M7z rbel(1,028bp, F; 5-ATG TCA
CCA CAA ACA GAG AGA.CTA AAG C-¥ R

.AAA GTT ATT TCG CGT TCC CCT TCT
AAC T-3). rbcL02-5-rbcL02-3'(231bp, F.5'-
GCA TGA CTACTT AACAGG AGG ATTCA-
P, R.5-AAA GTT ATT TCG CGT TCC CCT
TCT AAC T-3). B L (ESKic AT
LEBORNA O trnT & tnF BOEERS 2%
¥ 2 Plant2(196bp, F ; 5-GGA AGC TGT TCT
AAC GAA TCG-3, R, 5-CTC GAA AAC AAT
GAA TTG AAG G-3), 7VEBEN LT 74/ <
— ; 1.8129-H8357(271bp, F:5-GCC ATA TAC
TCT CCT TGG TGA CA-¥, R:5-GTA GGC

_5
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TTG GGA ATA GTA CGA-3) #EER. 2L
f‘: 4-—9,30.13,15,17,19)D

«) PCR

REBTES 74 >—R I L bh, FER
T TEL E LBROAHREERBTHOREICED
7180 FEERANED & ) DNA OMBIETHA X v
} QlAamp Dneasy (¥ 7 % >)%. PCR Am-
pliTaq Gold (Applied Biosystems) & b H\»7z,

gy OB RS 5O CrylAb ¥ %7
DB o ® ELISA (CrylAb/Ac  kit. Envir-
ologix). 4 &£/ 70t 777 4— (Trait Btl,
SDD. A/7uy bbb THEHEIZAAL.

&) Bk

B Ol = IR ET  REARERETIHE
AZEhiAS—1) > 7 a—> CBH3G1Z 2i3@
o bvERILEN%EUHERE 2BEBSEN
»E (LW x D) &8ENBEHRTIIOWT, ik
2 EMENY cnoC BETFE P 7RO IV REE
1EF zein (Zel) » DNA KA 2B L TENRTN
2IBFEN T I w—lck B PCREBI o724

Elilc. SRIERERET (oylAb) #AAA
72—y Bl 2 adEiR o —> 2 2R TN60
%eiriEn t 4 BB L 2K (LWD) 508N
(HEWE L LI DWW T 3> FRRETDHD
IVR (226bp). rbcL (1,028bp}. ZEnl-5-ZE02 (242
bp) ki 2 crylAbEIETF O 2 NIV0L-
CR01(464bp). Bt111-5cry I Al-3 (103bp) » 5 &
N7 42—k B PCR % BT -7z, 12, A
ffa 7 EESO) CrylAb 7 ¥ 7122w T H ELISAL
AL 902 I T T4— AL/ 7T 0y} TOR
&R L 729,

FhAETRE—B 74 ATNEEELBIL3P
By £ F128R1C44% @ Bill ¥ 72 13 non-Bt Y
SpfEEse 3 BB ELETFTOH
DNADE Z > 37002 2 2 547, B5EHE
o Bt B r MBREL 6 E» b A— A Y L ERAE.
kiy M3, BEREC RIMEVEERIORE L RER
$AF LT, M2 CrylAb 7 »-¢7 okl LRER
HEhrBolhol, PCREAND774=—IKIVR
(226bp). ZEnl-5-ZE02(242bp). rbel(1,028bp).
rbel02-5"-rbcL02-3’ (231bp) . Plant2 (196bp) .
Bt111-5-cryIA1-3(110bp). IV01-CRO1 (437bp) .
1.8129-H8357(271bp) % b L\ 7e7,

®1—1 =p—)>7ERELLEBERETOHS
—REBEF LB#RL oyoC BEEFD
i
Zeln {Zet) crydt
3% Ho. ZED1-ZED2 ZEn1-5-ZE02 CMD3-CEHY-5 CBH1.-F-LBHIR"
Dp Ce Re by Ce Re Du Ce Re Du Ce Re
1 + +
2 + -
2 +
4
5 * *
£ + +
7
8 -
] + * +* +
L] - -
" - -
iz + + -
13 - + - . - - - m
14 - + - - - - . * +
15 - . - -
16 - . - - . - . - - P .
Y% 0o 3 3 o 28 ] 50 25 D 25 38

Du:+_# . Ce: 8B Re  ER
B No. 1-8 : non-Gm fed, 9-16 : StarKink fed.

1—1 2#F—1) > 7AEKEBRED PCR
SEN1 PCR BN ES 27T,

75 4 =—ii. A ZBE01-ZE0Z. -B . ZEnl-5-ZE02,

C: CM03-CBH1-3. D : CBH1-5-CBH1-3*. M [ 100

bp =—%4—
Lanel-8 : ©ff@ lane9-16: 2 F—1>7
+ R — L RiER

7oH R

BTk, 23 cn9C RAY—) v 7 HREHNER
HZ» 537.5%(103bp) *7:1325% (170bp) o, B
B2 A A £ 1325% (103bp) & 721350% (170bp) (21
W WEREED LI cndC PR AN T,
WolT S REEETF Zd REBAE > 531.3%

(242bp,329bp) . BEHEAES H25% (242bp) £
721337.5% (320bp) REHENA, (R1—1. B
1—1)

— 5 —

_45;



£1—2 Btllz®ELBENLERS» LN PCRIZE D 32—V ERTFORE

S—-VERERET

SR aylab BET

ZEpl-3'- ZED2 (142 bp)} TVRI-TVR2 (226 bp)

tbol P-rbel R(1,028 bp)

Bill 1-5"-cryiAb 1-3'(2106p)  IVOL-CROT (437 bp)

® S5 D11 GCR § D1 CR $s D1 CR S D1¢cRr s DI CR
B O+ + + - = + o+ o+ o + o+ + o+ 4 B4+ o+ o+ o+ o+ + + + -+
B+ -+ - - T + + + + - B2 o+ o+ o+ o+ - + - 4+ + -
B O+ - - — - + - 4+ o+ - + 4+ + + + "B o+ o+t o+ -
B O+ + - - - + o+ o+ o+ o+ + o+ o+ BE + + ¢ + - + = -
B — — = 4+ - + o+ o+ o+ o+ + + — o+ BB+ + + + + 0+ - —- - =
o o+ - - - - o A — 4 + F F + -
o= - - - + - -+ - T
™ l ! ! 1 I
o+ - - - + + 4+ o+ 4 4+ + .= 4 -
B o+ - - - - + - + + - e
S;§.D:+"#i5 I:HE. C:El. R:HE
E1-E5 ; Btllif 5K, C1-C5 | MR,
M4 2 345678 540+ - @ 123 4656789140+ M
z 2 L =z S
i
= b
-
c
i <
a2 R
<

a) RUBEISCO (1kbp)
1—2 BtllBHEBE{LEREN PCR
75 4 <e—lt, a) rbCL{1028bp). b) Btlil-5-crylAbl-3'(110bp) =RENIZ PCR
EinER %K T, Lanesl-5 . MEE lanes6-10 . Bt11#ER

+ L BENR

BtllE 72id non-Bt 23— % 4 BEEEL KT
i2. Zel(242bp). IVR(226bp} & RUBISCO (rbeL,
1,028bp) 25, B TIE R W HE{LEARICRE S
. Brll% R L 72 Eicix crvlAb(110bp & 437bp)
FEEnR(EL—2, B1—2). ~AFIELE
S LiE I b OFESERRT L ER I EET
Ronbn 7o 4+—ictd PCR TREHREI L
o, MBIEERS 7 bA L/ 7uw T
%74 —.ELISA ¥4 A/ 70y F THELZWLE
{WEREICRBENL (FEI -3 . A1—3), &3,
INLF A7 ORBRIZOBEICEEREL Lo
A

blery7Ab (110 bp)

— MR M e—d—
S:8 D:THkE C EBR EB

FAETIREETFEEZ Btllo—r 25Tl
Z CrylAb 7 v/ 7 BHEHFHEILERETD> LR
A, ABED SIIREENTHRERETLE
EhabLN ok (El—4a F1—4b. F1
—5.®M1—4, @1—5), BEPTCREEPD
CrylAb 7 > /2 7 LR P I BEATRE 2 » 2 (R
1—8).

DNA TRESME. 73— REFEFLERZ
crylAb D DNA BB REICTRL WY, EENE
Bl A— AV rEBRErLEBINL (R —
7.@1—9. ®1—8)., EREK 1—>FKZEE
F (rhel02-5-rbecl02-3. 231bp) |3 Ay i BAZRR,

— 7 —
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=1—3 Btli+ 2L 2BEH{LERNE C»ELISA & immunochromatography I &

CrylAb EB 0l
HEBES i 2 3 4 5
Stomach ' &4 —+ ot i ++
Dupdenum ESE3 —/x e b +f+ —fE
Henm fE ++ & +f+ —fk
Cecum -{-.l+ +/+ ++ +HH+ +/+

Rectum +/4+ /4 & — +H4+ ++

ELISA. {#/Immunochromatography ##.
+ : ELISA 4> 200ng/g ¥ 72 1% immunochromatography B,
+ : ELISA > 50ng/g % 7212 immunochromatography Si&HE. — : f&tE.

FEERF EAY LB TR W mHE N (E
1—6. ®M1—10, BE1-—11).

I bDERED LTFETR. BRZEERTEEU
SRR DNA BMEER TEECRAEINT,
PCR THRHETEELBTEF L. 00EEEETY
J LD 3 E—EhE - DNA REEBICEATT S
ZE. v, #AHEZ A DNA (2 E—dEELL
F) %&te 2 ©—#di4 7 \» DNA (zein 13 1008LF)
TR ERRABTORBIE b THEL Z L AVRE

Fia
8 D B e R n_‘_ 2 z

—3 A - RS RES b ) Im- — -

B 1 Btll# #88L % %?ﬁ‘ﬂi?m-ﬁ' & ) Im: ﬁﬁ]ﬂii‘t }@Cﬁb&fiiﬁﬁ’bzﬁ%ﬁ{:ﬁgl\%'ﬁé
munochromatography - & 3 CrylAb ¥ . . i .
SR na, Lo LEETFERICIIEERICERZLE

g 8. D; J+oiE. CIER. R B - %’é%ﬁ“% LT, ﬁ?ﬁ%iﬁkﬂ}%ﬁﬁﬂ@ﬁ% E%ﬁ’l‘

SEEIR B, RAREEERT 2577, FINBRZICFHMEL TL 5 '3 ezt HETER OV

rok LT#EABRZ DNA 2 2 UABRS DRER

E1—4a BURESSHMENFEL—2 Y LEBRATFOELSAK L LZAMRZ
CrylAb Z8 & (ppb)

- Rumen Juice

Sampling Sediment Supernatant Feces

fealf No, 1 2 3 4 1 2 3 4 1 2 3 4
2nd 31 - 29 18 - — 455 111 - - - -
3rd 262 35 - - 331 - 41 - 13 - 147 -
4th 72 165 81 — 31 81 - — 27 22 28 16
5th 18 - 52 - 26 — 7 - - o2 15 -
Gth - 29 - — - - - 20 - - 22 51
7th 9 — - 16 34 — 34 - 35 37 — 40

- g

— 8 —

_48_



=1—4p BilLLISEEENTEL— 2> r EERES0) ELISA - & 2842 Cryl

AbZEHE {pph)
Rumen Juice

Sampling Sediment Supernatant Feces

fcalf Noe. 1 2 3 4 1 2 3 4 1 2 3 4
2nd 48 5 3% 24 57 15 - 18 49 86 52 ab
ard 77 - 86 - 228 - - - a1 - &8 -
4th - 28 - - - - - - 56 118 32 28
5th 15 bt 19 18 - - - 15 30 20 5l 28
6th 13 71 - - - - - 32 82 85 24 31
Tth 48 - 17 23 - - - - 20 112 33 56

— Bt

21—5 BIRES5 B IUVISRFMENTFEH/I— 2> t BEBAE T immunochromatogra-
phy Io & 33482 CrylAb EAO#HE

Calf No. Rumen cediment Supernatant Feces

~ 5h 18 5h 5k 5h 8%
1 b= o5 - A 07 5 731
2 5 a5 07 e U5 0/5
3 5T 4/8 347 A 3T 3/8
4 £ 3/8 &7 /6 3 B 1)
5 418 1/8 3/8 /6 46 448
8 8/ /8 18 8/8 0/8 8/6

* P BUE/ FF O

12 8 45 6 7 8 9 10 11

1—4 Btliz#HHEL AFHELTARAED 5 @ Immunoblot
Wz &3 CrylAb 7 o270k
1211 BiEEm. 2 — Ak, 3 REKEE. 4 hE0#E
B, 6—8 3B, 9 ; BtllEFHH. 10 non-Bt EE R KA
12 CrylAb 7>t 7 DK E 265kDa 2757,

— 9 —
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[es}
o

L2
Q
1

Cry1Ab (pphb)
S

RJ AC JC CC RC FE

1—5 BtIIRETFLEMELERNAE TN ELISAIIL X
2 CrylAb 7 >3 7 Otk

RI; M—A>¥a2—R, AC,BBRE, JC: +38

. CC; BlEWE. RC. EBRE. FE . BE.

100 -
80
60 -
40 -
20

0

—4—1i8haf
—B- bhaf

Cry1Ab (ppb)

- -5
day0 day7 dayl4 day21 day28

1—6 BtllFF4EFEIHEED ELISAKL L S
BT CrylAb 7 23 7 O

18h af ; XEF1BRRAENEE,

Sh af ; #6585 BRI BN EE,

100
O5h
75 @18h
=
2
© 50 1
k]
=
2 25 1
0 =, = I . |E§é
z R2 P B(n=6) IV(n-6}
Primer
E1—7 BUIRHEFFEL—AYHELLNI—
sk DNA @ PCRIC & A5

IR BT 9 4 <—, Z ZEnl-5-ZE02, 11 IVR.
R1: rbcL.R2 : rbel02-5"-rbcL02-3.P : Plant2.B :
Bt111-5-crylAbl-3'. and IV ! IV01-CROL
F4#; 12(Z to P) and6 (B and IV).

crylAb BEFRFRFETERBINE P 5T,

M 128 456728+ —

Rr1

R2

1—8 BtHIIRHETSERARTILO2—ER

DNA @ PCR i & 2%t
Wk ER 7S 4 v—. Z, ZEnl-5-ZE02, I IVR.
R1: rbcL.R2 : rbel02-5-rbcl02-3'.P : Plant2. B :
Btl111-5"-crylAbl-3.
non-Bt 2@ (#lL—> 1, 2, #2v—> 3, 4) & Btll
BEETFA 2] Flv—>5. 6. #2v—>T7, 8) @
gE e, L—> 1, 3. 5. 7IZREFISEGER.
L 2. 4. 6. 8ITHREE 5 Rk,
4+ BMERTER (BHLI). — ¢ Bt R (K) . M Molecu-
lar marker (100bp ladder).

RCOBRE GTHE Y . AR BATT 52) 12
WTHREB 5 Z LA WETH S, —H TR
BEFHFHEARLBT LW EOREIF BR
30 ERRBTOERLBEREN TS0, L
L. L7 &) AL LEFREBETHICE
5. b N BWRELLZAWERRIIZLA LS
wian REZEL—IRE L THll# 2K DNA DK
EHRATHOWEES 7~ BRERTORPCINET
2 DNA DFNE: I L2, TRERIERDZ

vRZIEOWT LIS BOBETHREL L.

gRlR ) DNA R 7 > 27 BHESENHLETX
JUAF R, RIVALE. T BLYICE
ARIIEERY L TREENE LD EHERIIE L
L Twizzes), iz, ATBHREBWIZHRETLH
RN FEEIEBLNL T2, LrL, SEOERD

— 10 —
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;51  OABJEC

RZ P
Pritnar

1—9 BtIKEHETFFERLERE»r» LN I—>
FDNA > PCR K & 2%

BUMIMFER 77 { =—. Z, ZEnl-5-ZE02. I | IVR.

Rl rbel.R2 : rbel02-5'rbel02-3. P | Plant2. B .

Btl1l-5-crylAbi-3'

AL EmE. T+, C: 75

F4(a=12. J byRIL 66, IVII-CROL7Z 4 =—

&3 crylab BB RSP TESR SBEP LD

Bt111-5%crylAbI-3 72 4 = —lc & @ BIXEET

Pz,

B{n=6}

=1—56 BtllESTHFllEr Lnoa—rBHEDNA
o PCRIC X 2

IS4 T— fik=1 Bill nen—Bt
heL02—5 [FPE: 3i6 35
chel2—3 5 3/5 k153
e 2/ b
|\ 1) G
R 7] 48
Pent 2 e 05 26
[RER s -7
i 7] s
S I U6
BEER 16 25
Btil 1—5 i3t 0/6 0/5
aylal—2 (2o 0/6 o8
B2 o 0/6
= o/ ole
SR 0/3 [

w I B R/ T 0

LIRS T Tk, MBI UM B DNA
BAR 2 EEYO 7 o7 DAY L —ERIR L E A
S ISR E LT, PCR TR LB ME
HERBLLAEBTEREETLI EAORENL, 2D
PCRICL 2 DNA DBHTE. E—D 774 ~v—D
BEEINBEHNT T v—DFERTEEFSZ -
2o FH TR S 200REIRED DNA I3 0LHEL B
22 MEICHITT A e REING, &7/ 4R

R2

1—10 BtllzafEF4 58 M8 EMigs b o —
ERDNA @ PCRICk 28 H

ER7 7 4 =—Ii3. R2.rbcL02-5-rbcL02-3". P .

Plant2. B : Btlll-5-crylAbl1-3',

v— -4 IR T, v —5-81F Bl T4,

M =—h—+ BESE. — BESE 77

4 =—iz & Z@MIERETH 2,

To—# 1 ERRED cylAd R BB 5
BHEINT REIE—D S ERE DNA 3.
HgicmHEEI N E» s, DNA DERRAZETIRS
S ARTHAL—FHNEI L DNAF ARSI
EREENL EBb b,

* SEOEE

B 3 Tl HEH RSk DNA DEMpEPREITIC D W
Ta2—wmy NP LERPTMENLAEINLDDL
puen ERNTLSEOMREEI LD ET DI
BHlo, MOFFIRE TORBEERIC & 2RIAHD T F
L .

% 7>, MRS ¥ O X I
DNADREZN 22 BBLENS S .

A B

LB THESRE., DNASF 7 FER S
BEVERTT S /B ) IX7vaFFr~n
i fRseER Y L OREAIES N, ALERL Y
THEBETLARI DNA BESPHPICFHEIND &
EI LTy, SENERTIX, Btll2HBEL 2
FESLHENHEILERAEL L, MIRDELISA & 4 4
o b IS5 74 —D%y P TBt XL AR
HTER, 22, FHEEROELERED» L, B
ZFBIET L - DFESZEBEFHAF 2HRBTE

—11 —
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M LS8 K In MsL 8 K Ln Ms+ —

R2

1—11 Btll&EF4E#H» L0 o — v Bk DNA @ PCR

iz & B

. BtUREFE 2 fogREficoRT. EH7 74— R2;
rbel02-5-rhel02-3, P Plant2. B: Btlll-5-crylAbl-3’.
L—iz L g, S HE. K. 8. Lo BEEY > %6,
Ms : &EH. M w—4—.+ | BESR. — | BENR,

72o B—7 54—k b BEROT T4 =—DE
BrEE &G, SbIETFFTRI—vER
DNA oW A iE RSBk, B CHhRIIcBT
L. *OBESEEIRY /) AROERFH 28K
r PCR E#oEENE S (200iE EXEE) 768
=X el g N = (WA
* X B .
1) Agriculture, Forestry and Fisheries Research
Council Secretariat. 2000. Japanese feeding

standard for beef cattle (2000) 38-41 (i

Japanese with word for word translation imfo
English) _ :

2) Beever, D. E. and Kemp, C. F. (2000) Safety
issues associated with the DNA in animal feed
derived from genetically modified crof;s. A
review of scientific and regulatory procedures.
Nutr. Abstr. Rev. Ser. B | Livestock Feed Feed-
ing. 70 : 175-182

3} Beever, D. E. and Phipps, R. H. (2001) The
fate of plant DNA and novel proteins in feeds
for farm livestock : A United Kingdom per-
spective. J. Anim. Sci. 79 (E. Suppl. ) @ E290-
E295

4) Chowdhury, E. H. et al. (2003a) Detection of

genetically modified'maize DNA fragments in
the intestinal contents of pigs fed StarLink™
CBH351. Vet. Hum. Toxicol. 45 95-96 '

5) Chowdhury, EH. et al. (2003b} Detection of
CrylAb Protein in the Gastrointestinal Con-
tents but not in the Visceral Organs of
Genetically Modified Btll-Fed Calves. Vet.
Hum. Toxicol. 45 : 72-75

6) Chowdhury, EH. et al. {2003c) Detection of
corn intrinsic and recombinant DNA fragments
and CrylAb protein in the gastrointestinal
contents of pigs fed genetically modified corn
Btll. J. Anim. Sci. 81 © 2546-2551

7) Chowdhury, EH. et al. (2004) The Fate of
Maize Intrinsic and Recombinant Genes in
Calves Fed Genetically Modified Maize Btl1l. J.
Food. Protect. 67 - 365-370

8) Doebley, J. et al. (1990) Evoluticnary analy-
sis of the large subunit of carboxylase (rbel)
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EETEE BB CHESN-EEYOR
EEAE~OFAFEATWE, TNLREICER
EHAE S 2 R REAREERFIELARENTE |
N, REMIER N2 LNE, @R E L THFHE
BRI TV B, L Ldh, 25 Lok
AP EEFES~DFHICOWT, HrwidsE
EEEcS I 2 EEIr DWW TRIFROEEFS L
v, EREAEEAETHD CryBEHHIDWT
X, 5w b, vUZRBuAEEEREREA.
NS E A e ATHALRBRIC & 5 S BHEIC DWW
THHRF SN, MBICH BRI IBRERFLUTIC 5
TEPHEINTWDY, L Ladb, REFEK
BELRES —AYHRATOINLDERFER
Cry # 7 HOEEICDWTRBEEF N T
roi, I CTHARECREREREF 7202
2 BtllE v, Zi1 6 iz RERE S EBER
B RIFTEEICDWT, Gy P 7HRUFZD
EEFON—AHTOBEERZILICIDH#
ETHZE2EMNET D,

IORHENEICBTEETIRLSIC, r—1
0L REECOBEYFERL., »OHMET
A4 7 AR L SRENEEEZN TS
EATY, BEICEEETF*RETEEYL PCR7
T4 2=l DN TR B ATo /2, R TN—A >
WE BNy FREEC L 2ERBREANREEIT
v, — X U ERUCTCEREIC BT 5, MiRkEE
FrCrydo27BO#EREELLIC L. &
C ESFEZENE—BETNTHLATLAL— A (GE
BiLaEREE, RUSITEC) 22 AW-o4ikz Y70
2OMELEE BRI BRETFBL U Cry 700
IEON— A > T TOBRMBATE 1T - 72,

1 RFE

P Mz 7ED 2 NBHEROERE
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=1 —7 MH¥IVYEw2IBETIA—

FHEETF Ao —F

Ys_—=

=4 (bp)

Crylab CGTTGATGTTEGGGTTGTITETCC

Rubiseco

CTGAADCCCAGCAGATTC 464

ATGTCACCACAAACAGAGAGACTAAAGD ARAGTTATTTCGCGTTCCCCTICTAACT 1028

N— A WE» LD DNA M EEL., MR
Z2rvEuadBlllHREF—F 7L —T7TAEL
Fen— AW E RIEASLTINCTTIVFHAEL 128
PEBICHLE, o, MK VERILER
BUdbA s K 72 2 BED» b DNA #il
bRA, hLbDERS b0 DNA Sz, Wiz
ard magnetic DNA purification system for food

(78 24, BT Wizard ¢ 8) & QlAamp DNA
Stool mini kit (X7 4>, T QlAamp &BE) T
FF- 72, E L7 DNA 2 5 ## 2 ISR DNA
WiE (omIAbEET) R0 2 HAN
DNA Wi B (subisco, invertase, high mobility group
protein JEET) BRET 3O YERAT T4
—%y b RBUTO, PCRBMEERL 2.

H iz b vEoarORBREARLEER

PCR iEic & 2 #EFORE L LT, FIEERILI
N vEo I NEREERT (rubisco) crylAb
BET (@64bp) M2 (F1—1T7). erylAb D
BEE (128bp) 79, b Ew L WEEERETE
LT zein0ig B RAbie, 7, #BRL /87
ETH 5 CrylAb i3, Trait BtlCorn Grain Test
Kit (7w 7 A) o & 5 E#HEREE BTl
L7z,

i 2 R RBE NI LRI Ny FIEE
I NiTote, FEL—ACWEANTIEREZ L 4D
HATEBAL, TCHRLE L vew ol Btll®
SWRICHLTCIBNEATHEML 2 $ D2 Hun-
gate F2— 7 AN CO 7 AT CTHEL., Btk
0. 1. 3. 6. 9. 12, URRBOEEYEHRRL
72, FEEMIE1S5000REIC CHE.OSBEL . EEES &
EES Y. CrylAb 7 v ¥ 7 & B cmplAb
BETFE 7T 2 L REEEET (zein, rubisco)
DT FT - 12, KESD b O DNA DRI
QIAamp # Bwiz,

) AIN—AERWEBRZ I 7Ew2dD

LB

Mz bz o a2 BREERETFTH S rubis-
co & zein, BUCrylAb BET2ENE L TPCR
iz kDB L. CrylAb 7 > 27 &Il Trait Btl
Corn Grain Test Kit & AW THELEZ, ATN—
A ATERIC L 2 HREL 3RICREL. FF
—, byEwIl, KEMEPRERRCHETI0
A0 BIEEEE 2T, SREEI—nEYIHLE
PRT oL RHERELALE, EEERGo 7 ED D
LRI ARTH B BIUCS R TRERERfT-
oo EESERD. BT 6. 12, URUASKRMBEOAE
MEiERL., FVETILOEHOHELEEERD S
rEEblo, n—ArERE P vER 3 HERE
RO orylAb., REMEET LR CrylAb S ¥
RIBOBET o, T, L—AYRERTS
EREETEORE - EB i T, ItV Ew
2V k BAEEE T~ Bl b DNA fil
izt QlAamp AW,

7 o B

(7 BE2EF7ED 2 NRBRORE

a BR»5L0DNAME: FvERIBRS
5o DNA Fil L Wizard ? A TTw, L—A X
FEALEY7ET 2 LBR L0 DNA HE
Wizard & QlAamp TiT- 7. BHN7: DNAE%
AELRE oA BIcBw b 7Ew 2 2100mgH
72 V) . Wizard T6.4~15ug. QIAamp T5.6~10ug
Th-i,

b MBL7-DNA#ERXLTPCREIES
BHET-7 &2 5, CrylAbi&{EF ?464bp #
DNABE e b7 Ev o @ D L Wiz-
ard THM L7z DNA 88+ Bwhidnt (&
1-12), bV E D 2 REEEEFORETE, »
FThoskls s L Ba90 DNA MBS iz,
LAaL. HiEE > EEEMEECEFR LN (B
1—13),

¢“) ¥z P77 EwIORBRERNRE

a EZB4SHoCrylAb 7 70T &
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1—12 sz ESE DNA ol
B HFB~—#H—. 1 NW. 2 .NRW. 3
PW. 4 :PRW. 5 :NQ. 6 :PQ.
Nizgkifaz &t 7o oi PRIl T7E0
2% RIEA—AVHEEDEESY, Wit Wizard o &
DiH. Qi QlAamp ok 2R EEERT 3,

EES T, CrylAb 7> ¢/ Hi3sEs 1 BT
TREHI . TNUETRER I o7,
T, WEESICBWTIE, BESIEMIT TR
BENH, FRLUETREHEENE» -2 (R
— 8 a. bl

b KESHROFTE0a L RNESERETFO®R
W REES TR, WEMES o7 BE0BIETFIE.
zein B £ U rubisco HicHRB Il o/, 272,10
BES T, zen (TREES 6 BE T TREELRR
EYPE LNy, ThEIRE IR &
Bane kLT, 2OBEERITWEFEZILN
fzo rubisco ZE&TO¥} >IN THRBEEINL(EFEL—

B1--13

Pt

FrEDa LR DNA O

8 a. bl

¢ LAESFOCrylAbEETFORA  LEE
A0y CrylAb SB{RTFIE, FEFREILL 72464bp 238
BT 5774 e—TlRBREINE»- 7, 128bp
BT 2774 =— T, B=%I5M. 9B
REMO—BTOREDR 6Lz, LRESICEW
Tk, ES512 3 BRI E Tl2464bp @ CrylAb BET

- OHEIEY R 57, 128bp BT A B MBES T Bv- T

UBH Z TV 7N TREIFERI N (R1—
8 a. blo

& AIrh—ArEBwviciz b 7EvaiD

WAL

a2 HBIIVITu OWERLEETFOR
HEEELEREo0MR F e 2 DY
e, 54.4%+7.1, 66.7%+7.8, 69.5% 9.4,
92.9% + 4.8 & FERE L 72, zein B L UF rubisco DPIFE
HEEFIE. b~ ACERUEEZ 7o oW
IEBEE L it ToBERBTREE N, CrylAbE
BEFRA— 2 TR S N2 Tebs, KB
EFCEAREE TREeTRE 3N, SEREBETY
BMEEINEBEF DT, —H, HRLI VN7 E
EN— A Y HED L RER S Lo b HILRE
RTEETHREE N (F1-9).

b A~ ATHBE~OFE D OB, 248/ & 48
BEOL— A LHME L7 DNA 2BWT, v
—AVIERTIEELHMETH 5. Fibrobacter
succinogenes. Ruminococcus ﬂam;féciens\ Prevotel-
la rumunicela. P.

albensis. P.  bryantit,

Ruminobacter amylophilus 3 & U Selenomonas

A ? Rubisco 78{EF. B : High mobility gourp protein B{5F.
BRSFEC—H—. T TNBFRH1I-12EHLE.
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=1—-8a yFEELEESTHOESRL SR LEETOR

Cry Pretein CryIAb {12Bbp) CryIAb (464bp) Zein Rubisco
oh 4+ —_— e - e
o e+t ——- —— —— -—
% -z - - —_— —
Bh  ——— - —— —_— _——
R —++ —— -t _—
1Zh  ——— 44— —_— —— -
iy ——- —— _ —_—— ——

#1—8b Sy FEELRESCOMREL F VIR EBRERTORR

Gy Pretein Ceylab (1285p) CryIAb (464bp) Zein Rubisco
th o+t 4 R 4+ e+
lh 4+t ER ++4 R et
sh 44+ +5+ 4+ ++t ekt
Gh k- ekt ——+ +++ St
A —t+ —t— -4+ 4t
12h ——- —tt —— ——x b
Y — AR e —— N

AWML L 3ADEYELDER, + : WUTFAF. — 1 XHFLT ERIFATIRATAT

=1—9 ATA—A>2Awi#fEz}7E0 2y BlloEHHELRE

CrylAb ?ikif
FEAE Ar— A it b o EE
Mo. PSR Zein & Rubisco CryAlb Cry # /3% Zein Rubiseco CrylACry Fraisr WihE
1} 1] + - - + + - — ND.
1 6 + - - + + + + 62.2
2 6 + - - + o+ + + 58, 2
3 6 + - — + + + + 45.8
4 6 - - - + + + + 50.3
3 12 + - - + + = + 69.1
6 12 + - - <4 -+ + + 58.8
7 12 + - - + + + + 76.5
g 12 + - - + + + + 62.3
b+ - - + o+ o+ o+ ene
10 24 + - - + o+ + + 596
11 24 0 - - + + + + 82.3
12 24 + - - + + + + 68.3
13 48 0 - - + + + + 87.8
14 43 + - - = - * + 98.2
15 48 + - - =+ <+ * + 95.6
i6 48 =+ - - + + =+ + 89.9
+ B Y

SF 4T, — AHF LT, 2 BT LTIFAT AT
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=110 MRZIPVEDILVHRELIZINL—ATE
BOENZEL

FHIEE 0 B0 24748 B#H
Fibrebsoter succipogenes 17,949.9 2L 4%5.7
Fuwinoceccys Flavsfsciens 57ELT 3.1x1.2
Prevatella rominienis 58.3%8.4 44.8%4.2
Preretells brienviy 3.1x2.0 4,643.0
Prevotells slbensis 11.6E7.7 6.9%6 4
Selenomonas ruminantium 48241 5.6%542
FRuminobscter amylophilus 2.4%0.9 L 6+0.8

D¥A pg/ ng of total rumen DNA

ruminantium OB Tt 25 BEBH LY
iz (F1-10), ‘
T = E
ESSHon— A it RBE»ERET 2HEHEN
Mo, BE. RERVEEZ EOSRTEEDIES.
LTWw3, fEo>T, —AYATHHMRz 7%

S L DREE RO DI, 7T 4 e —ER

BEIC LD LEL LN, £ TARRTIRERL
BEFTH B oyldb, RUREERETFTH A
rubisco. tnvertase. high mobility group protein &
FEF2BET L7774 =— 9B HEI 1L
Twd omylAdb & zein 2 HENICBETDET 74
e (HEY—>) 2BWTRR 277, £77
A2—@EN— A EICRE2ESLLBETLEY
DIEIBEEY IR b L D, IS EBIBOFEE. Nest-
ed PCR @3, RUSHBEL B L. oylAb 13464
bp £ 128bp 2 IR 2 77 4 v—% . WELEET
ix zein & rubisco TRET 2774 w—EEIRL.
LignERICHW,

Mz b Ew I DN—A Yy RTORB TR,
crylAb BRWR 20N T 74 = (BETA X
464bp X 128bp) TEHFELTWEA, Thld b7 x
0 3O LBETIER L T 5 EEFOHEEHIE ¢
otz EEZ L, REEERERTFTH 5 zein

(157bp) & rubisco (1028bp) Iz bRHNENR L
NTw 32, TREtoZE chiEsEFoory
—FLFBEL TWwb E¢FL LN,

in vitro THOATLIELRETld, Cry 7> 7<7 &

X308 b 1 2 TRAeICHHBEI N, BIo_TLVF

ETTRESPEFEEINZ ZEFFEINTY
2V, FFETL Ny FERIC L 2 ATHREL
LU A=Ay zRwH{bREIZB- T,
CrylAb 7> 7HE, BXUSEGETIEIN— A VHEER
W, EEIRHUERBE 222, L
Lirdth, #z P 7Ev o ni{bBEIIB-T
x. CrylAb 727 BT 43REB TLBE I N,
cryIAb BETFLHRBENBHAIDH - 72, K
B 7w 3L OEHHEHALRIEN U THSICD
PbbLT. P2 0REWIBREL TW
HREETIR. HBRBET Cry £ 37 &0 B
ENLMEEENH D LB EL T35, AERET
EiHz bvEr 2 3Bl TC4imBALEWE
BLAME WY, EELFSICRS T840
etk (A, fiR% ) Kt-ThroEuasng
P EEEDE b » T IUE v—AYRTH Cry ¥
RIE, REFOBEELEL-TL b2 LT
BEInzg,

/. M2 PRI LRSI LN -2
REST2EELHE. BESBEETHL F suc
cinogenes. R. flavefaciens. FISHHSEARE TH
5 P ruminicola, P albensis, P brmyaniti. S.
ruminantium., B R. amylophilus \2H+ 5 E857%

ERRLNT. M AVREICN L TREED Y

WEEZ bR,

T SEORE .

M2 P73 BEL TWAEAIITIE,
Cry 7 >/ 7 EREBRTHBRHE I L2l R
AN, FECHKETD IR 2 0BRic k3
N—AWTOWLE, B2 Fro27E, &
EFOBRBIZIOVWTERZ DRI LELFI LN
Ly 7. LD T ER I LA TEMLEICHE
FLRBEOBENLERTH Cry 7 237 E. &
BEFOBRLBARTLLEIH S,

a BB

N— A HOEEZ V7T ILFRET D
NDPCR 7I54 e—llDoWwITRE2TF-7, 2L
N7TT4w— (BRLEBEFERENTIA—RU
F7Ew 2 NEEERRTFEREN T +—) A
VT, UBERO Sy FRE b VI ATL— A >
BPRWILATHLREZ/T-7, M2 P7EDD
S nEhEIbEEIL, 54.4% (6 BEfE). 66.7% (128F
R). 60.5% (24BFMH). 92.9% (488%F3) T#HL
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N—AVEIE B TIRERI I IATHS

CrylAb & ZOEE TR S i - 22d% + 7

£ aLEbEEICBWTIE. CrylAb L Z0E

EFREESNY 2L THREBEINIEESD

i, A B TEER VT NI A APCRZ

HwTtERL, iz tvEnadicloEEH

~et, OBSRGE oL TEMLERR LN LD -

726
F X O
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(2000) Safety and advantages of Bucillus
thuringiensis-protected plants to control insect
pests. Regulatory Toxicology and Pharmacol-
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2) BN 18 4 i, SsmEord, AEET. (2003)
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M

E DR

1. EExREZBW:
FARAS0Z2FMm
7 B M
ErkE  gRESSC BT IEETFHSRELR
WOFBI Wi, ESMNTHRENEHR. £E
TRENGENE L v R EEFH~OEBIELHA
ADZ k. 2THAREIF 0 ADI00E AR R
2. WBRBREHESIHERTIRHNX—T /0

RERBLLIEEAE

P LTLAMEE N T W2, BRI 0 ERy

LThZeticonTiz. EE¥EEN Bz
DNAXMEHEER  ERENDOTEEFTME
s|vjcETE, BRI OWTiR. BRkKEEN THE
#2 2 EFEAR e EFMETEs M ETE, £
FRESEOHRRTI L EE3NRNTWwaEH, —fE
HWEEOBICIIELSEICINT D BarRE FEL
Twd,

FRETIE., MLEOBECABSEIET0E

Hpriikk ( B 2 EBFE~OMEEZ AT Bt
NEBLTMT 2726, FEEBWLHBERBEZE
ML 7.

4 WRFE

L EnHREICE. BtllEEFlERzZ 7T e 2
(N58-D1 Lot No. 2608611, 3%54:ZEH CrylAb
) FBvi, WEELT, HEHE P 7ED D
> (non-Bt isoline. NX5768 Lot No.2608612) %
Hwi, 023N+ 7 E o 2% Novartis Seed
(NC. USA) i EEZRSEL 2 b O 2WA LR, Btll
BETHEZ V7T 2L OMEIZ0%. B
Tuai~NBIIEFEFHBREI I VT2 ILDE
AEI. 1 3% TH 72 (S 2 AT 4 v 7 ID. DR
), . bR aLnd CEBRIZD
Wik, Novartis Seed ORI & ) FHRIE W
EHBREINTWS (FE2—1),

%1 EE0EARRBII. ALY ERaY R
BRRESEREL RS L, Bt ol
BACREENEE R WL 2 b B REL .

E2EB L U3 MEOEERRI., EREFITE

U ok BARESRSRL TRV,
BXZ3 A0, E1LBE7AATLZESELR

4B 3 AR B EEHA S B EEEE s

JIT
1,
@

W

Bl

?2—1 FHLAIIZEOILOICEREEE

BEEREE

AES RS (ppb) EmEZ BT
kflztoxin B1 1 EHERHT HEERET
Aflztozin B2 1 BHBRET BHBRRET
& lztozin &1 1 BRURRMT  REERHT
Affetoxin 62 1 SHERUT HREBRET
Zearsfenone A BHERLT RHBRLT
Deexynivalenal [ BHEERET REERT
Fumehisin 81 0.1 BEERAT BEEZET
Fumonisin 82 01 BHBERET BRI
Fumonisin B3 [ BRERLT BEESLT

THEERIEA A EE O RICAEL, NEN YT
aLHLWEHEEZ FTER 2R I0BEBET S
REL, £EETIRTOH IEEHKLE.
BLZ2 5 BBTHRELI keBI RN THEETFS
PRETETEALL, MAL4% 3L % 2BH
BMLEE L 72te, X7 ¥ @i, ERT a4
BT T, E187 4 ATNVEZFMEERL
2. BIZ 2BE0EERARNE, AEKELES
L7z, B, MEREHEPIIC, ¥y 7HEICk
LEBPEML. EBL S, EEPBLFUCE
R RHENH LAHEEOEINFEREEL. 12
RIS, 12HRES L L TAET L2,
1Bo72nEEREM (DG) »* kg d L3 #
SERDEHE T -7, BAEZEZRENC Lz,
SEHEFPRALTCIFANLX—E* TR, ik
Sg8lcowTik, HEofliciziEirag, SBERE
IR e B & ) BRRTL 2. EREROE
HaoEER. B RFEARRS BN L -7 s
RNOFYED 2L OEABIAIM%E L, SRt
DEREEEFE2— 21, FAROBEEEB L UHRE
BOFREREZEL —3JICRLLE, AERBRFRAE
FE1IRAZEL. G528 L. BEFDH

F=2—2 BARNRsEE

BEEE (%)

B £
BEFTV—HE (HEH 4.0 13.7
A Fa-TFEHER) 20.0 20.3
F2EAOY 440 43.3
KEM 15.0 15.1
hERE 5.0 5.4
BE3IYvh 2.0 2.3
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F£2—3 @ARBSESLIUTRE

# =B ke EHREE ke ZER (%)
DM (P TDN
100 2.80 89 83 100
125 3.25 96 92 101
150 3.65 83 99 100
200 4.50 86 111 100

- 72igair £ oo FETEIL 12,

gt ER I 3mA 7 ) =Y EEWTER
Liz. Foftot@sBEiimBRomsEs R
FEE) TNBALR, FEV-EEREERZEY
Jro ~A R a—TRWAN—F L Fa—T

(Eckenberg Farms). AEMiEBEEXE 71V —7

(BEEEMES) . MBKERZA——Y—F(FT74x
7 2 b N— B, RREE), ) AR RR

(EHEBLTE) TN ThEwE, 2B, ~MX
=7, Xa— T RRTRE (BRI kD
Bl TES L.

stEEAR R RIR AIE - BRERE R 2 E AR
Lz, MBS IUE1EFHEE 2BFEBTHREL 2.
AN MR B EL ISR LML, THL
1% —20C THERELZ. TV ryai3=R_T
HEENEERELCOEL. BoNAF L2
T—20C CHFEHRE L. 7, EDTA-Nanmo
—ER 2 T IR o, EBRFEEL
REIB 74 AT A»LE I BREARRLL, &1
SR EEE 2 B Y CRBL. BEO—BEB
TE 1 BRHEHA —F—THEL. BEZFE
DB R IMEBAEKEBAL. B1ER
hFEERERR L L, —EBEN—E%30,000
g, 30 ELLEND, LER0.2 m OREA T
Sv 74 NF—THEBL CTEEREE L BEREFAR
L. 22 c—20CTRERELL. £1EHED
WME AW r T AR, 6 LH250T. 35
BOSBRE 2T 2. 77 A5y 7BEREHIR,
A vy ) —DHRAENTWDET 4 AR
TAHEBRE DLW, BEEI-F 7V —TRE

(121°C. 155 LizboxAwviz.

$Hz L 72 EDTA-Na miid. 7275 bic Mk E &5t
4% Celltac MEK-5158 (HAYEE) o & 2 fRilEk

(RBC). HmakE (WBC). M /MRE (Pt), ~=

Fo2Nw ME (H) BEUO~NES 0 VRE (HD)
DRIEICEEL T2,

mEELEST (FASTHRCBTI/ PT7R
72 7—CBEE(AST) . y- TN TN TY AT =
5 —EE(GGT) TAA VER A7 7 7 —EEE

(ALP). v ) v BE(T-Bi). IEREBE
BE (TP). TH7IYBRE (Ab), 2 VAT
—LRE (T-Ch). FNTA7 ) tu—VBE

(TG). hEREZEREFEREE (BUN), Z7vT5F=
¥ iBE (Cre). A7 AREE(Ca), i) VBRE

(GP). =7 AL 7 LBE Mg). 72— RBE

(Glw)) 3. A—F T+ T4 ¥— (70508L, HIL)
TERLZ. LEFF Y74 Na), 7274 K)
BIUEE (C) 44 >#ER. ELECTROLYTE
ANALYZER IS-50C (EJ) TRIEL,

1 ERARREERRA M T AT INERR
kru=t 777 (HPLOETREL -, BiEkRE
£ 1 B 1 mLic50ul @20% & AR 5 LERK
EWAEEMZTE (HEERL. 18,0008 TLOZHE Lo
L7 EiEE HPLC ARSE Lz, 874 7 4K
iX. Shodex KC-811(8 ma X250 mn, BHEL) A
Wiz, R 3 mM BIERERE B, 7 LBRE
P60CIAREL, 1 mL/2TEE L, RAMALT
LARBSREICIF.0.2mM 70 AFE— AT NH—15
mM ) v EkZE2F YT AR B, L5mL/G?
FOETH T AMEE EEA L, Bl AR
Fa7uvadFE—nN7N—0EBRNENE., 45nm
TOWEETREB L7,

E1EBTYE=TRER., F7A4r1ALM)—
HE(ELFTA 7055000 EE7ANLAT 4 HIV)
TEELR. BERES 1 EHPOEEEL F X
LUMEER AT A =ZmERT A e— b AT
%3/ A—F—ET-20L. FEHEE) CRIZEL 72, &
N vEEE1IBHEE A FLT Y —» TRERE
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wmL. Ragziikle. :

mERERTRIC, EFF 2 bouLE -0
F b U AREET TRORBIRERESL, EROF
EmrHEFNICRRL L,

== &Ll g
=

N —RERER~DEE

Eg4nEEL L UVRIEEREFAE. 3EOER
Lylc, iz b s LRSI EBLNS
EERRLNGP -T2,

B, £ IMEESRROMNEL 1 EY. HERHEE
hic/kPERPFHEELL. BERIZ. BEIRAKRA75—
F—H oy TEIHEREICES L dnKEKT
B, O, BEFADEKE NSV LD
MKICEREL. SRkERFIRLAEEZ A, B GR
BFR. EEOEM) Z8EL .

“) mE~OEE

WTNOREICBWTH, iRz Vo3 D
wENGEEN~O#ZEIIR o7, 10
KEIC B EERMEEEE 2 — 1izfliRL 72,
—F. REMOKETR, $2BORBTHREN

. o 2 AOBRBE TORERMICENTENME
myRLNT (E2—4).

@ MBEFRTR~DOEE
| TRToBEEE (RBC. WBC. Pt. Ht. Hb.
AST, GGT. ALP. T-Bil. TP, Alb, T-Ch. TG,
BUN. Cre. Ca. iP. l\llfg\ Glu, Na, K 8L WNE
ZC) leBWT, B2 b7 En a2 BEnEER
BEIANTr-02,

21 EREIcBWT, SABEARC IE (HRE
IEBSLIUCRER2E) D AST BEEFEroR, L
L. 2EEBICEINS 3ED AST IEEEI
@ELTwhR (B2—2),

Z3RFRFE BT, ERoKPES (HEE)
@ CLAETLds, SokFRIcEIBELZ(H2
-3

@ £1BBH~0oE

%1 B, BERERIREE., LBEE T
VESTEEREES BRI P XL VBE
342, B2 Ve oS0 EREES
b -7z,

E3MEENEEFE 1LE TR, AFHEZAELT

250 1
120 -
- — R
= - &= -HEAE
wd - == -ERAN
a9 -
= 150 it
g —=— R & o
—&— FER _ 2 104 T
1007 - AR
- o ~EBiRA
50 . b
a 2 4 6 8 10 12 0 2 4 o X 0 "
Henn &) BB (&)
2—1 %1EEESBROEEHR 2—2 £10EESERONE AST FHNED
#2—4 JEOAEREROEAEE
REEE o RE fRBA SR

1EBH 1.11 (1.27, 0.94) 1.05 (1.01, 1.10)

ZEE D. 53 (1.08, 0.81) 0.80 (0.88, 0.12}

3TE 0.85 (0.89, 0.82) 1.12 (1.26, 0.97)

S BEOTFEE, % 2R EEROMKE 2

— 9] —
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110.0 1

1000 o
3

ano -
g .
B e001 —E—HE
Y —e—HE
~ 700 4 - -EBAE
E - <~ ~@HE &

£0.0 A

50.0 r . r : x : 1

o 2 4 & 3 10 12
HEEE GF)
2 -3 SIEMAERBODEERSTVEBENE
il
51
—E— R

o 4 —o—3i2
¥ - & -uBAH
hﬁl N -~ -5
™
~
&
= 24
=
&
% 14

] T T T

3] 2 4 - B 10 12
HREE GB)
H2—4 $IERBENE1BHER - 7oA E
HOZEEE)

] ERoiR - 7o rr v ERE (A/P) pHECGE
‘L7 (®2—4).

H1 8RR E1RRBETCRTNTHFDH
Entodintum BEBOHADERTH -7z (B2 —
5), 5 2 MRE T, TRCHEFRHBREFRS
N oz EIERB T, 4 E b Enfodinium
BRI LoEEoRBIcBRL Tz (B2—6),
ERERFRH LN E 1B LR IERARKE
L. B1EEME~OBERE P TVER I VIEEOR
BIIEEINL D -T2,

w1 BEREE F X VBER. HRE AR
B L HEOSEECEBL R (@2 -T). %
72, B 1 SR BEHEDTH -7, LAl M

#z T BREIC I AEEBRRLALY -

7.

@) JRERAEMSAOFT R .

SRESBRET RICEERF FEEEI L . REMGEES
lcRE LA EiZ PUEnaLRsIcERT S

H2—6
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6000 —F— &g
—— g
5000 -

4000
3000
2000

1000

HEARR GE)
2—~7 H1ERBNE]EELPSBRENEE)

EFIBEI NPT,
=

b

= =
o =

Bt EHEREFIEALRL VRO ILORS
FREBRENEEE BT THER R HEEH
BTN, BEERE E VS BAL bR IESREIN
Tvadels, 43R 2 AR BER OELETEE 1.
iR 2 B EEARIC P b 2B BV B RER
ik, (st ELMTESRS] (RBH6RE. SERE
B I Lo TERm T2 EE3NTWE, L

oS- T A TER L - FIEER B, [EEo%w

LAETUHEST | TEREN T I FE B
Rkl gL TEML 72,

ASEOKERETE. BL 73 r AlociEE
giflc BOLEETFHEEZ b7 Eo o v R RYE
D4A% F e B kS B L ik R 128ERE L. BE
FegEtk, mMEA{bFATR. 81 BRERoTLER
=2 a SO M- AN tc ok i e DY A
AEMOTERETH. BELLREE I, Bill
BETFHREZ FYET VRS LB EBDNRAE
hizBEENL D 5 72,

M2 b ER 2L 0RERETRERE ) ERL
ez rick VIBESRSBARIC o d, 1
B yipHit LhEEY RS ICREB L 2 1 BB LPS i
ELBHThH-72, L. £ 1 BN/ T A
M PV ET o LRSI A HEERD
Nictrote, £3ERBEOMEE P YER 3085
£33 bo 1EE. RBEHMEBRL TE 1 BHENE
B 7oA rBEyE(EBLE, LAl o
g1 BRI - 7o P A BRIk RS,
LR 22 kb, COBRIIMEZ V7DD
LS L B L OTRE . LHAKEENE1E

ERTH D & Bbhr,

THEAR (BLF2,-08) CRELIBERESAR
Bl ThwwIZ 2%, RREBHTREELS
ETRECEMT I (ARL TR D
5, 1 EEBIC BT Entodinium BEED 2
R SZoERBETCHER7 Y, E3EHRET
\& Entodinium B R LOHBHOREICHERE »
IR E T o7, LicdTo T, BT L CIH bkl
WL TEL D 3BORM TEESEIFTE. »T
NoE ] BRATYH, M2 byToasick
BEEY W EELPIC T,

£ 1 RRETR., RERERCIE (GRELHE
BIXUREBRE 25O ASTIREYEFL.AbL2D
EHEI L 2BE0RBEREE S-bnstBb b
ha, L2L. 2 BBgIcEwThodon AST 5
LIEEEIC 2> T, S0Z L. REERET
Thbilihz rVEO I ERKRSOBESTEELR
FrideEEd Mz v a2 ERIRE-TY
Bl o EFRLTWS,

EIEMRBE TR, NBEO 1EIKBPEICE T,
BOBCEENGELIEEIL LI, RER?E
BEB L Twadz, F 7o, MERRAABERETL
Twiz, KPZFEQERRE., WEEFETTICEER
KB 5 —F— 5w T BEIRR L R dNKE
HTHotr, BAAFEEELSEHCHKELHEL
el A, REERIEESHICHEEL, THOBENHR
FlicbEERRLN -2,

T SENEE

EETFMR ZMIESOEEBICBWTLEDLD
THERLRFHTH ). EHHE~OEEIHEEN
Twd, LEBELEds, —FTiE, iz fehicyd
TOMEHURB( FEL TS, ZhbnBE%H
W Biniclt, ReEnREZnattbs, T
A N L > TABTHA LS. ZOFEE
i oWTH BRIV UETHS ),

EEIAFEEFOERTH), BIEEEET S
[B] BAFEEEOHETH 5. EREERHFIE
OEFITERDH LN B, EROELS, ERPIN
PEETS (B &b [XER] - TUih bl
by,

o, HEATLHEERT (BE) co2wTh, +5
MR THMNEND L, BHOBEIINT 2FEERE
F#MM2ADT R &LV ITHRIE, ATREBEORIZE -
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SN WLOTH 5,

W LT h, B B0 BESTF THORE
leBWwTik, [RE|UAORETESEYFELTY
%, FEERNTEREEOHERIEDLBAATHEH, T
NERTE ANELERORIEE TE 22 85 25 B
BEENAE LT, BEREMCELLI LN EST
LEBORELREL VLD,

h BB

Bill#fzTFiE#z by E0 2 2 RHEBBTFIC
12BRHa 5 L. +oEE,. LEEFERR. £18
EhErEE L2 EETFEABRLI IV ER Y
CBET S BhNRERRZENE P,

F X OB
1) (4832 DNA SEGE &R LRENYORE

PrEmiest ] (Ek 3EI2A BB AFEISTEE

ZEEEER B
2) e 2 A EER 0L EFEES ] (FiA

#ZMAB+ALBMATAE B EREE AL FRMK

EETREEM)

3) BHKEBRWSESHER (20000 AFETEER
WA (20004FkR)

4) BFOKEHRSEERSE (2000) HAFEER
BSE (200045R)

5) Barriere, Y. et al (2001) Feeding value of
corn silage estimated with sheep and dairy
cows is not altered by genetic incorporation of
Bt176 resistance to Ostrinia nubilalis. J. Dairy
Sci. 84 © 1863-1871

6) Donkin, 5. S. et al. (2003) Effect of feeding
silage and grain from glyphosate-tolerant or
insect-protected corn hybrids on feed intake,
ruminal digeétion, and milk produciion in dairy
cattle. J. Dairy Sci. 86 . 1780-1788

7) Folmer, J. D. et al. (2002) Utilization of Bt
corn residues by grazing beef steers and Bt
corn silage and grain by growing beef catile
and lactating dairy cows. J. Amim. Sci. 80:
1352-1361

(B

2. B . FirRAVWEAERBIC L 5 RS
BERE 2T

7 B B

Bt b0 LR r L TORENEEICE
+ WAL (O, REMTES L AERES
FURERETI TR OB ET-BERL
W, I THRE TR, RhaEREFIFEAINL
Wz rpvEoad (Bt P 7EUIY) OFEHSE
B SRR R ¥ R BT T B O ERS .
B L Bio iy B . B5 L RBo@ERRS &
URESI LB~ DB OV TIEERE b7 T
2L FHEE L THBERE T .

1 WRAEE
FHEFREZ Py Ew L e LT Btll (FEST
N58-DI) B L UME 72w ol FREEFERL
b7 ED o, RS NX5768) #HEL 2. T
L+ ER I LILEESEERTH D . 20004ETK
T AN HARBETNEENHASN N TH-
7. —HEERAE AOAC . 4 7 MdEFRILIGE

Y. TIJBET I EBRBEEHSAEB L UMK

2} 7578 RPBERRIA I 777 75k
ik W FHEIT- 7

7 sEEmEHm RS

a & :

Bk b v ' v o L OEEERA O EAEE HEE)
i BB T WIRENL0% & L7, FHEREN
Widkge» LWD BOBK (- 8. £0H) %2&
Bt (TIRARKAER) K, SPEMihicy it 7
w2l 0% L EE & ERERIC Bt b
7w 2 RA0%EA L RN 3 Kz, &KEES .
HEJE 3En 6 BT OES L. EREBEERTEHEL
2. 1 BN oS ER. RBREHREOFS
kB2 4%E X L. 7 BEOFTHERERZIC 3 BER
#L . By o ERWEEIC L ) E{EEERL
fre cNLADERBWT. HBBIU Bt 7E0 2
v AkoFEMEHEEL 2,

b %

WHBOBELY FR—rEoL+ (H#. 4557) .
ERSE (WIRPHEMRER) K, EEEEH60%Ix
BFoTo a2l 2 0%EE L KE & CERRE0
%W Bt F7ED 3L ROBEBALZENE 3K
EZRISPT oL Z N —r—YRTEF L.
4 A FHEREEI 4 B A2 RR L. Bb
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7o LEREREICL)., HEBLIUBL YT
TCEROERBERA»TORBANLF —
(AMEnR) SE+#EHL %,

WENLOREE L. B{b/ o AT ERRENS
e L), EREER Kieldahl &ic &k . &EX
FKr7THau)—A—F— X BRELR,

) FEERES L EESNRE

a B’

Bt BIYEoay, w4 0B L URKEH
PEMRE L72ERMANITITEL v 2 EBEAR S
BlL7(FE2—5), FrvEoainEAERENSF
DNRERODNT A2 BT e (MeaTE SEK
BEN% E Lz, TN LERE. RERBRENTHY
HE D H42kg?) LWD BHOEEE, £5HTDICHE
AFREN TREAE L, HBMOREREE T 72,
HEGESRSBARTOEEEZ HETRI-2 L
7. FFHENRE R RESRERORANERES 95
TElo{EE Lz, RBRTHRICERL., FE. &
. B, . . ) oocEs. BB, Bk, B.
+iRlE. BiR. =B k. O 856, 5.
ERBLIUCERPERL, 10% sy yEBE. &
Hlzitwv, 574 v EE LR, EUEREEE
~w xRy - F P REEFEL. SARICEL
P

b

WHRERIE Bt FYEuad, kEMREFEREL
MR EF L 2ERENEREREL L (F
2—6), cnso@ERE, 1EROEREEL ;IC

4EMREEE T 2 EERE R T o2, BEEIER

B R L IR T BOEKENE., HEHERE I SR
MABNRERE: Uiz, EBHTRICERL. FE.
P, BR. O B, MR, PR, RE. HE.
+THeB. KRB, TEBRB L UEHEERL. 10%
R} CEE, BERfEn, T 74 B8 L,
HYERLERE, ~e XYy AU RER
ML, S,

) BormFEB L FHEGHD Bt BETFOBRE

RERSR TR, SESHTO0ENETEHIK
2L ROFTER L Lz, FHS L UCEEo—
LD L., BEERTHAL 205 it
B -CHRRR s AL -, nEiE LR DNA
HExv b (FEE) 2. FERS BB OWT
AR DNA#BEX Y F (=yRro—) 2 A

TDNA £#H L7z,

BB X EERAD Bt BETHTORREN.
UThEET{T-/z, Tabh, EOREERERFT
HBIFPIFUTY LI LAbBEETFOTF4
w—1k Btll } 7 E0 3 LEETO Bl 1-5F
CrylAb 1-393 X UFIV0L & CROIOM 2 75 4
+—% 3 PCRICK DHHZRA7.PCR Tl
14> 70872 ) DNALOOng 2 &5 & LT, 100
#M dNTPs. £1uM 77 4 =—. HBFNIOXPCR
7y 77—, 5U @ ExTaq(BBEKRR S, FE)
P, 25ul DEIGHIC L 94T o, BBEEEIE.
TaKaRa Thermal Cycler MP (EEE#HRASH.
20H0) & s, SEBOLTL0N, T=—1) ¥ J55°C45
. MERBICISE 194 20 eL, 22304
4 TNAT- T, PCR RIG#TH, 3%THe—2%
NVESRKETHE LR, 2 FP 767w, FT
ef L EBNERET Tt EELFERL 2,

7 BRBEIUSE

— RS ORERER2—TICRLE, AT,
Bt b vEua I EEFELEZ YT oad
SRERNA T WE L 2HEVYH B, wT LOBE
TLWMENEICEREH LN T2, RFARICH
WTR. Bt Y0l CPEENHRBIYER
2L LN LEFE R 2ERN AL, P7ET
TP ORSEHERE LTE. BE. HESngks
G RBEHEIH S, Cromwell 593, 3E[BI
bl TR EEZ2AEL A CPR
8.00~8.59% DRI TES L 720 & #HEL Tnd =
F b, ARBTRLN-ARMOSRSES LU
REEHC L FEHOHERNCH B EEL LILA,
$72. AN (E2—7), IR (E2—8) B
JUTI/B(FE2—9)EERDVTH CPEEE
15, WAETAX=EEIF0.40~0.51% ¢ i
BHREL{LEHTLIIEFBEENTWEY, L
PoT, ARBETELNLBERLTEOREN &2
253, Bt t e o{ERG BRI, REMR
BERT o7 (CrylAb) #EET 28EF4iE
ATBZETHY, — RS EFOERT BEGE
LTwiwIitsrbd, BROFEREEZLNS,

Bio BT 2 b 7 o2 g, LAY
—B LU TDNEE(F2—-10), £ioH17 5 AMEn
(k2—1D) k. Btb7Eoa LB 7ER 2
LEOMICERES LN -, Tk, SREN
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(S L UER) Ik rERBHLNYP T,
oS, BRETESRL 7T 3L LIRER
FyEwadroBicRic BT 3 HHELL ALY
— ENRBIUTTA T BITIRBIANLX
— Bl EN o ETAREVE T 5, F
72, BLRBEEOREBIU 7w, -2V
FERBPT-TBYH., ToERKBWTL, T
AN T ER DL ERSLEEOBICENREDH L
NEnZ EPBELTWD., FHRRICBWTL, K

BOTHI B THAERE (E2—12, 13) BV

HEMREFORENESR (F2—14, 15 KBt b
203 BEOEERESH LN >, BOfEE
SRENC BV THAREXE CHEEERIEO L7z,
— R RS AREE R ORI L - TES
ZEINTED. AEEBICBWT LML »DOREK
CEET L rERLNRY, BETAILIATEY
i, T, BEEMLRE., w4277 X=icd
- TR BB IR MR O BRIAT R 2 05K
HD—orINTw5EY, BETFHER P7E3
BE > DBEEREZICN, LT, FRET
B Nimmkiigs tveo b L RBEROT B
R RETh-oTerELILNLSE, TRETH Cry
Sy BEREU L TERIORE LUB D
Baaat | s BWTH Y, BEFERIE
v ET 3 PRSI I FRESRBHLNTLV,
Wiz, Bt r7ED 2 VREKICBIT 2R BtE
BEFOBT, ERBEBIV T4 7—icBT 5K
2y L PGHAD BLEBTFOBTMREINT

=025 BEETRBROEIHER (%)

] Bt X HRE
W rTEm I (NX5T68) - 60. 00
Bt FwEm=is (N58-D1) 60. 00 -
4w 15.31 16.11
KEH (CP45RELL) 20, 40 18. 60
#% (CPeO%LLE) 2.50 2.50
REED AT A 0.65 0.65
B2V L ERAINIT A 0.4 0.44
B 0.35 0.35
TERFNRESHT 0.10 0.10
¥4 I ADERSHD 0.10 0.10
¥ I BiERAEY 0.15 0.15
ST
WA s AT E @) ' 113 1.4
g HRAE— (Meal/ke) 3.20 3.25
AHEESBE B 73.6 74,0

WEH, WTNIEBWTH Z0BTREBDH LT
i, ARBEIC BT HBEOME. FiEL IURE
5~ Bt BEFORTIIHERE I NE S > 72, Dug-
gan 59, Bt BEFEHREOL—AVETITH
B 2rb, BETELL -l E2HEL
TEh, BEEHPcBWTH ZNLNEETIREL
BTHBENLTREENEEELLNS.

DSy sh, BRI 7 BEPEETLEE
FEEALR F7ED 2 ORI, RO

x2—6 BEEBBOSTMEE (%)

BtE HBE
R rEEals (NIET68) - 61.22
Bt = w =3 (N58-D1) 61,22 -
B XER 23. 67 23.67
A (CPBOYCLLE) 4,00 4,00
BiREAeR h 4,00 4,00
Ti?TNTy =i 5.17 5.17
Jori s I v N 0. 67 0. 67
E)EBIALTA 0. 85 0.89
8 0. 23 0.23
v BIMEE S 0.15 0.15
HEE
R~ (Mcal/kg) 2.91 2.01
BEwsEg %) 19.11 19,48
yor W 1.13 .13
BRI/ B W 0. 63 0. 65

#£2—7 BtBIUHBI7Ev2LO—BRRIFE
FUrATARE

Bt o i)
-
A 11.8 11.6
wHEYAPE 5.7 6.3
kg 3.4 3.2
FEEERY 76. 3 76.0
FAHRKE 1.7 1.7
RSy 1.1 1.2

I AT AEEng/100g FHicH

Ca 5.3 4.2
P 217 225

Na 0.2 0.3
K 310 301

Mg 88.4 90.8
Fe 2.14 1.79
Zn 2.02 1.82
Mn 0.48 0. 49
Cu 0.19 0.16
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F2—8 BtBIUVHRBRIYToa nMRBEMEE 2 ®2—9 BtBEIUNEIVEwIL0T I/BE

(%) B (%)
Bt FRgic Bt HER
16:0 14,6 14.8 Arg 0.30 0.31
C16:1 0.1 - Lys 0.22 0.22
C17:0 0.2 - His 0.18 0.20
C18:0 2.4 2.2 Phe 0.27 0. 31
c18:1 21.5 20,9 Tyr 0.21 0.25
cig:2 58, 3 58,1 Leu 0. 66 0. 78
c18:3 {n-3) 1.7 1.8 Ile 0.18 0. 22
£20:0 0.5 0.5 Het 0.15 0.17
c20: 1 0.2 0.2 Val 0, 27 0.30
C22:0 0.2 0.2 Ala 0. 46 0.51
£24:0 0.3 0.3 Gly 0.27 0.28
Pro Q.52 0. 60
Glu 1.12 129
Ser 0,20 0. 33
Thr 0.23 0.25
Asp 0. 41 0.45
Trp 0.05 0.05
Cys 0.17 0.19
£2—10 BicEid2 Bt BLIUHRBY T 3L 0%EEM
Bt oyt
AHCEERE O 3.69+0. 68 3. 670,72
AT R — (Meal/ke) 3.25+0, 10 3.17£0.13
AELETRE ) : 75.8+2.3 75.5+2.9

VP lE AR REE, n=6.

=2—11 BB 2BtBIUHEBFT7Eo BTz F ¥

_ . Bt %THR
=R IERH T ORBILA - (Meal/kg) 3, 3470, 05 3. 340. 05
! EHE L ERERE, n=h.

$:2—12 BRoS\ERECRITT Bt tvE0avigsaogE

Bt X XX
s ke/B) 1.03+0. 15 1. 02£0. 10
FRHERE (ke/R) 2. 2020, 32 2. 2040. 41
Rl shER ' 0.47+0.01 0.47£0.05

! g £ iEERE, nb.
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=213 BoEERECRITT Bt b vEw I BEORE

Bt X SRR
#EE (g/28 1) 338+7.2 333+14.3
FFHERE (g/28 A) 1028+70.9 1013447, 0
ARt 0. 330,02 0.33+0.01
1 EE)E R, n=b.
=2—14 BoBREESFORERER
Bt K HHRE
=47 R B 1 5 BB 5
K5 BTk (ZE) 1 Bgl
Z Do BE2L BERL
' AR STRE. WThOERLBETHo.
%= 2—15 LEORTMRBINREERR
Bt X FHERX
Bt BErL AamFoEE (ERE) 14
F DO iEEE BEL BEL2L
1 £ 5 HHE.

wEwnad rEbLTURB L USBIC BT 5 5.

FPERER S L URESENREOKRRI BV T, TE
HEicERTH LN EXHALDII L 2T
T SEOMER

oL,

T E B
BEFERZ VT2 0BRB L UBRET S
SRR TMET S & b, EEECRTTEE
LRE L, MEANFNALR -T2 TR
(Bacillus thuringiensis) OBBES > 37 HDE
EZa— FT2EET (BtEEF) 2EALL Bt
FrEw oL L UIEEETREZ (R bV E
= oL i B 3 TH{bs A ¥ —, TDN &,
Bl BT L RPTORBLAINLT—FTELZHEL
72, T2, BBIUVBICBWT, ENThaotvE
vaL R EERE LA RS T IEERBRET
o, RERSEORETERT L EbIC, BioD
Wi, #H¥E 2 BERFOREB~DBTNETER
HE LI, FORR. BtBIUHRIVERILD
Eic Bl 2 Bipb iz ) oW b A ¥ —F R
2N FN3.258 & 103.17Mcal/ks. TDN B EIZ £
i’y%‘i’L?S.S:}:} 75 5% T, MENFICEIIEDH L
nhd oo, BleBITsRIPTFORBIANLT—F

Eix. BtBIUMRBI7Ewa T E13.34

Mcal/ke Th -7z, BB & UVBEFNEFNNEERE
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