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di nestions anlid test suhbstance purt\M data lprior to loading, SDS.-P-\GFE gels. 1Identit\
manal eSC xx ere not complete prior0 to use InI this; StUd\.
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Abb~reviations

A ~~~~~Absorbancc of light, at ai x ax clenuth ot'280 nm
C FR Code of Federal Re-uulations,
CP4 EPSPS EPSPS f-rom IXIj-obactcrin liunefcfuicni ~sjp. Straijn CP4
CP4 FPSPS L21 14P CP4 EPSPS protein containina ai leucine to proline chance at

amnino acid position 2 14

ECL Enhanced CheluCMIInennscence
E PSPS 5-enolp\ rx %I lshilkimiatc-3-phosphatc s\ tha~c
FIYRA Federal Insectucicle, FUncincide and Rodenticide Act
GLP Good Laboratorx Praictice
I lRP Horseradcish peroxidase
kDa kilodalton
LOD Limit of'detection
m1A n-illiampere

NO Experimental control xxithoLut CP4 EPSPS L2 14P protein at zero
incubation time

N9 Experimental control xx i1-th , CP4 EPSPS 1,2 1 4P protei n incLubated
for 60 mninutes,

N FD\M Nonfat dried milk
P0 Experimental control xxithout pepsin ait /ero incubati~on time
P9 EXp-erimentaUl control xx 0itot pCpSIIn Incubated for 60 minutes
PAGE Pokxacrx larmide gel electrophoresis
PBS Phosphate buffered Saline
PBST Phosphate buffered saline xx ith Txx ccn 20
FPCR Poixnmerasc chain reaction
P/N Pr-oduct number-, same11 aIS CatLoc1 number
SDS Sodium dodecx I SUlfate1
SGF Simulated gastric fluid formulated xx~ itb pepsin
SGF-p Simulated gastric fluid formulated xx ithout pop~in
SOP Standardc operatino. procedure
T Time point

TCA Trichloroaicetic aecid
Tricine N-[tri s (hydroxyrmetbh') nicth\] 11g\ cIne
Tn- s Tris (hydroxyrnethyl) aminornethane
%/\ Solute x olumne to solution volumne

xx /x ~~~solute xx eic~ht to solution x oline
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1.0 Summarv
Nionsanto Coinpan\ has dcx eloped Roundu~p Ready' corn cx ent N K603 that is tolerant to
gIkphosate. the actix c ingredlient in the ROUnduILps family' of agricultural herbicides.
Roundup Recad corn exent NK603 contains txx cp4 cp~jp~ codling sequences (Kester-son
ct a!.. _2002). One CP4 EPSPS is the same aIS that found In Roundup Reckd so~ beans,

caInola. cotton. and sug~ar beet. The other CP4 EIPSPS coding sequence has txx o
nuICCeotideC chances. one of xx hich resullts, In an amrino acid substitution of proline for
leucine at amino acid position 214 (1,21 4P).

I hie purpose of this~ Studxl xx as to assess the eflect 01 corn g1rain miatrix on the In vilro
di gesti hilIitx in simulated gasntric fluid (SGF) of CP4 EPSPS Vand CP4 EPSPS L2 14P

proteins foth riofRounduip Ready corn ex cut NK603. Txx test sub)stances xx ere
used in this, Studk: i) a crude protein extract fi om plaints, containiing both CP4 FPSIPS and
CP4 FPSPS L2 14P proteins, (Lot No. 7083606B) prepared by extracting, protein fromn the
-rain of corn containina cx cut N-,K603 (LVIMS No. OOZMGRO02886, Lot No.
SCP7 I A9C IT) at a rati o of I g_ tissueC to -5 ml phosphate buffered saline (PBS) and
ii) purified CP4 EPSPS and CP4 EPSPS L2 14P proteins, (Lot No. 7069887) fromn the

ganof corn event NK603 Digcstibilitx xxLas aissessed bv' SDS-PAGE and xx estern blot
anaix\siS. -The matux effect on the digestibilitv of CP4 EPSPS and CP4 FPSPS 1,214P

proteins xx as determined b\ comparngo the rate of digestion forom using the crude test

substance to the rate of di'gestion from uIsing1 the purified test substance.

The results, Of this Stu~dx, demonstrated theat the CP4 EPSPS aind CP4 EPSPS L21I4P
proteins present in both the crude and puriFfied test su~bstances x ere rapidly digscuted after
incubation in the SGF digestibility aissay. At least 98K of the CIP4 EPSPS and CP4
EP~SYS L2 14P proteins from these test substances xwere digested xx~ ithin 1 5 seconds. based
on the sensiti x itx of the analytical methods employed. The xx cstern blot method's loxx et-
limit of' detection xx as estimnated to be 0.007-0.008 ng of the CP4 EPSPS and CP4 EPSPS
L214P proteins. Since CP~4 EPSPS and CP4 EPSPS L214P proteins from b~oth test
substances xx crc at least 98K digested xx ithim the shortcst timne point uIsed (15 seconds),
no difference in the rate of digestion xx as Observed in this study. Therefore, this, studxo
demonstrated that the extracted corn grain miatrix bad no effect on the iii vitrlo
digestibility in Simulated gastric fluid of CP4 EPSPS and CP4 EPSPS L2 14P proteins
from the graine of Roundup ReadyN corn exent NK603.

2.0 Introduction
M~onsanto Company has dexeloped Roundup Reaidy corn ex ent NK603 . xxiche is tolerant
to gkly posate. thle acti'\ xcingredient in the Roundup famnily of agricultural herbicides. by
insertion of the cp 4 cpsp'es coding sequence from Aigrobacicriium vxsp. strain CP4 into corn.

Rotrdutip and Roundup Readt\ dlC tegisticied t ~lrnai mk> n ot`onsaiutu Tc~hnlotQ 1-1C'.
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StudIes, ha~\C sho,~\ n thai. el\phosate inhibits the cn/\ me 5-enolp\ ru\ % Ishikimatc-3-
phophate svnthase (EPSPS). a keN cnenicm in the shilirrate pathx\aN (Fran/ cI al._ 1997).
The CP4 FPSPS protein is functionally similar to plant EPSPS crnivmes but ha~S a much
reduced affinlt\ for- elyphosate (Padgette et a!., 1993). In plants. gix phosate binds to the
plant EPSPS enzvme and blocks the biosynthecsis of aromatic amino acids. thereby
star\ ino plants, of these essential nutrients' (Steinrdicken anrd Amr-hein. 1980: Hasla.m,
1 993). In Roundup Readx plants. tie nutritional requirements, for cro\\ th and
de\ eloprment are met b\ the continued action of the gIN phosate-tolerant CP4 EPSPS
eliz~me in the presence of oiNpliosate (Pad-cteueto at.. 1996) .A comprehensil'~e safet\
assessment of the CP4 EPSPS protein has been described in the literature (Harrison Cr ni/.,
1 996).

The cp4 epps~ gene from Agirobactcra~i .msp stiain CP4 has been sequenced and it
encodes a 47.6 kDa C1P4 EPSPS protein consisting of a si ngle pol peptide of 455 aminlo
acids (Paduette ct a!.. 1993)). Roundup Read\, corn e\ ent, NK603 contains t%\ o cp4 cpsp'~
codiiic seqUece)CS. Oiie CP4 EPSPS is the same as that found in Roundup Readx
soNvbeaiis. canoka. cotton. and sugar beet. The other CP4 EPSPS cochng, sequence has t\ o
iiucleotide ch~ances. one of~ f ilch results in aii amiiio acid substitution ofl'prline for
leuIcine at amino] acid piositioni 214 (1,2 14P).

3.0 Purpose
The purpose of this Study "\as to assess the effect of corn c-ramn matrix on the in vilro
dioestibilitv in simulated -. astric fluid of CP4 EPSPS and CP4 EPSPS L2 14P proteins.

4.0 Materials

4.1 'rest Substances
The test substances for this StUdN v~ crC: i) ai crude extract cont~aiiiilg CP4 EPSPS
aind CP4 EPSPS L2 lAP proteins (Lot No. 708360613) prepared b\, extracting1(
protein from the grain of corn containing e~ eit -.NK603 (LIMS No.
OOZMGR002886. produced from seed Lot No. SCP7 1 A9C 1 T) at a ratio of 1I
tissue to 5 ml phosphate buffered saliine (PBS) and ii) purified CP4 EPSPS Hand
CP4 EPSPS L214P proteins (Lot No. 7069887) from the orain of corn e~nelt

NK603. These test substances) v~crc stored in a -80 OC freezer until theyv~ crc
used in this studv.

4.2 Control Substance
The control substance for this stud% \\ as a crude eXtract of proteins ftor the cMiam
of non-transcenic coiitrol line CRWO589(RX670). The non-transceni1c control
line had a similar genletic background to corn c\ ent NK603. The extract (Lot No.
7083606A) prepared from this c-eram \\as used to represelit the corn m,1atrix
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C\ti actedI from1- RounduIp Read> corn cx cut N~K603 minus 11-Lhe CP4 J-`PSPS and
CP4 EPSPS 1,21 4P protein'. Simillar to prepmai aon of the cr-ude test Sub',t-Lnce.

proteins in the non-trans-cnic Control grawin xxietcx Ctractedl fIrom corn1 gralin (1 ANTS
No. 00ZL\/GRO0O28S9. pr-odcIIed from ',eed Lot No. 17461LDRP) uISInu PBS at a

Liatio ot' I :5 1x V.Ihe control ',Ubstance xxaS Stored in a -80 OC 1 rcczer until it
xxas uSed in this stud\.

4.3 Reference Substance
'I here- \x ',S no0 retereCe-C SUbstance f'or this stud\

-'Aalmknelct ret c~i ece stanl-dar-ds used for1 thil' stud>I xxere dlocumented in the St Lid\
fileC and are also decscribed in Sections 4.4 and '7.4.

4.4 Charactetization of Test and1 Control Substances
Grain from Ron udup11 Reaid% corn cxcem NK603 and It,, non-tr ranscenic control line

xx\crc pr-oducedl accoidt oproduction plain 00-01-46-1S. xx here the iden-t it of,
the test andt control ruaterruds xx Lis confitlIrmed b\ cx cu~t specil'Ic P3CR aa>s
Ccir t icates of, anl> ksis tor the test anld control corncat us\xx er archlixccl xx i th this,

Pri-or- to this sttnd\ thle totail protein Concentration for the control subs~tance andic the
crude test subs~tanIce xx aS de~term111Cined 111 'iu aBio-Rad dx~c iundinc menithod xx ith
box inc Serum albtimin as the Standard (SOP GEN-PRO-0)15-00). The CFrtid tC~t
sub`stanIce ha~d a totl1 pr-otein concentration of' 1 .34 mg/ml and thre control
subistance hakd a totail protein conceutimation of' 1 .50 inw/mi.1 xxh ich xx& as di tited to
1.34 mg/mIl prior to tiseC In this StudCV Th cnetaino heomIne P
EPSPS andl CP4 EPSPS L19 4l pr-oteins' in the Certide extract of. Roundtip Rceadx
coirn cx cut N,,K603 xx as es-timatedc bx xxestern blot anal> sis to be O.W9( of the total

The tabihlitt\ Of' the crudeCI pi-otein Cxtract,, xxsase,,ssed usiuc SDS-PAGE
f'o11lox>CI b\ colloida~l hiC uc el stadi uitnc MoCCleclar xx\CILcht statndardls (In\ itrogeit
P/N LC5677) xx~ 1rC r-un on the gecl to pro> ide a rclatix% c scale for molecrilar1 xx ci Oht
mobili11tV. 2\sse1Sment Of the Stabi lit xx as mad b\ comparing, the baind patternl oI,

proteins, ftO- om aCLIOIts uIsed to condcLIt thi5l stuld to the baud pattern of, proteins11
t'rom Alicinots fre-shl \ thax> ccl frorn stora-e in a -80 oC tfrccier. No degi adat ion of

protein xx aIs obsr>cr1C (1Fictirle 1). Controls xx ithin the cxpei'imental dlesicn, xx hiche
decmonstraite the stabihit> of- CP4 EPSPS and CP4 EPSPS 1-21 4P pioteins, in crudle
extract an1d throughou01-t the experiment. are dlescribedc in Sections 5.2 andc 6.2. and
aric discussedl in Section 8. 1 of' this r eport.
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The CT4 EPSPS aind CP'4 EPSPS L2 I 4P proteins, pUr-ified from1 corn1 es Cu~t

N K003 !rain has ec been ch~u acteriiedI (Lee cI 4d., 2002) to determine the idecntits
concentrat Ion. I ptIrit> oI I .ompoIt IonI, and acti I\ts. The aISessd puLIn ts ol theI 

combhined (7P4 EPSPS aLnd (C14 YEPSPSP L214P protein> N\s a> 77.5%~ of the1 totatl
protelin concentraLtion of 2.12 mg/ml hicl based on-amino acid composition anal>,si ),

Ihitch ss a,, diltedI priorI Ito1 u1 c i-,n thIII' Itud C\ to 1 .34 mng/mII,

The staibilit% oi the CP4 EPSPS aind CP4 EPSPS L2 1 41 pr1otein>, purifier!C tiom

corn event NK603 -rain 55 aI, also a,1'SCesed C0onHilTe1ntiS ss Ith this, StLids (1IC Cee (i ..
20021). Controls \s ithin the experimental design of this Stud>\ also dem1-onstraLted
the stabilits of CP4 EPSP~S aind CP4 EPSPS I,)I 4P pr-oteins from the purified test
substaince (Sections, 5.2. 6.2. andc 8. 1).

4. 5 Characterization of Anlahtical References and Stuldv Materials
Cei t~i I teates of ~naLks i s aind prIorhLict peCCI f'ica~tion da~ta fOr the mIOIectiI1 ar C5 iL1ht

makr.bovine serum~n aibtimin. aind pepsin aIre airchi\ edt sithi the Lstuds dalta.

5.0 Test S N steim
The te~t s\ >temi for thi s studx \\aLs s~minl-a~tcc gaistric fluid (SGF). s hich contain>1 ihe
enIZ\ me epin SGF picprtinsvsbaser! on SOP BR-ME-0460-01 \s ith the ec\eputonl
that11 a hig~h!> pUri1f'ier] Form1 Of' pepin (Sig-ma P/N\ P-68S7. Lot No. 99H7665) sasUsed1.
SOP- 13R&NIE-0460-0) I decriIhe> the uIse of peCpsin (SigIma P/N, P-7000) thait is, on!> about
50-60%( pure aind contains fess er units of en\i> me ct\ Is t> per m-g of pi otein1. Therefore.
the aImount of' peCpstn PO\\ Cler riser! t fOrirnt-itat SGF, uISIng the high]>11 pt-iri Lied forn- oif

pepsin (Sigma P/N P-S87 ). \\ ais reduced to pro\ ide a dig~estion ensy ironment of 10 pepsin
actis t>~ tinits perI I p1g Of' teCSt >,Ub',ILance total protein. The amo101int, of' pepsin poss der usedl

to prep~irc SGF was cailculaiter from the specific Lcin\ it> on the product Ilabel. sx hich %\Las

1(00% prIoteJin ss ith ain actiN its, of 3.460 units/mno protein. One tinit of acti\ It\ isclefineri
ais ai 0. 0(I 1 inc re ase i n Aw , at 37 'CC. neStuI cr1 ais trich loi oucetic aiciri (TCA,)-so ubLe

prodticts tising hemnoglobin ais the substrate. The final SGF formula11,tion containler
0.2%/( (ss/ ) sodium chloride arljiusterl \s\ ith HCIC to a pH of 1.2 aind 0.2-039 mg( pepsin

Po5 rlci /ml SGF.

5.1I jwstification for Selection of the Test S~ stenm
hII vilro dligestion morlels aire used ss irel> to ase>the dige-stibilit of ingtesterl

substnces.Pres\ IOLV5 sturies has e riem-onstrated that digestibi lit> is~ a faLctor
recles ant to rlictar>- exposure a,~,ssessents for protei ns (Ast\, ood ci ai., 1996 ainr
rIel \Val e[ 61i.. 1 999). The aictis\ itv of SGF \\aLs aissessed folloss inc, the procedlure
describeri bv SOP 13R-M\,E-0460-0 1. ss ith the excceptoions described in Section 5.0
an d 7.1 .
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The time cour-Se and experimental conditions tied in this stucls are similar- to
conditions used in a prvosxpublished StUdv (Astxx oodcl CT a., 1996).

5.2 Experimental Controls
Expeni-enital contr-ols \N cre precparedc to char-acteri/e the stabillth ol CF14 EPSPS
and CP4 EPSPS L2 14P pmoteins fr-om the test substances, in the test s> stem
1'orint11-lated xx itho0Ut pepsin (SGF-p). These experimental controls \x cr-c in1Cubated
for- 0 and 60 m-inutes, and xx ere dlesignated xx ith the letter 'P"'. Additionally.

expenimental controls xx erec pr-epared~ to char-acteri/e the test system (SGF) xx ithout

the CP4 EPSPS and CP4 EPSPS L21I4P pr-oteins from either- of' the test
sUbstaLnces, also for- 0 andl 60 minutes. aind xx er-e desigunated xx ith the letter- ''N'.

These experimental contr-ols xx ere pr-epare-d by suhstituiting 50 mM MIES. pH 5.9

for- the purified test substance, and stibstittitingr the CrudeC1 pr-otein extr'act of the
non-tr-ansgenic control substance for- the crude pr-otein extract of Rotindup Rcad\

corm cexent NK603.

5.3 Specimens
Di gestix e fate specimens xxere generated b% incubating the test Substances in the

test Sx~stem for- x arious leng-ths of time at 37 -,. EXPer-imentail tubes xx crc
num1117ber-ed to distingouish ass a~ time points, and labeled xx ith colored clots, for- eass

recognition. Speclimens1. xxeie s-tor-ed in ai 20 'C free/er1 tintil analxsis and xx Ill be
discardced appr-oxim-atelN ofl ,ear- after- the completion of' the stud%.

6.0 Experimental Design
An ox crxviexx of the experimental design is pr-ox ided in the folloxx ing sections. A

schematic of the dlioestion expei-riment is shoxx n in the pr-otocol (see Appendix I)

6.1 IDigestibilitN of the T1est Substances in SGF
Each test substance xx as used separ-ately to prepare digesctions of CP4 FPSPS and
CP4 EPSPS L214P pr-oteins in SGF. Digestions xxere condclUted usingY 10 units, of

pepsin actixitx per- I ~tg of total pr-otein from the test substance. Digestions )xere
incubated at 37 ± 2 'C in separ-ate twies for- each offthe incubation time points.

SGF acti vit\ xx ais qtienched by addition of 0.2 M soditim carbonate to the test
svstem. After quenching. samples xxcere further- diluited xx ith Laemmn-li sample

loadting buffer- and heated at 100 'C for- 5 minutes. TFhe samnpies xx ere then fr-o/en

on drx% ice and storecd in a -20 'C free/zer.

The zero time poini dligecstions (T=0 and P0) xx\ere Cquen-ched bh' addition of 0.2 M
sodium carbonate to the test ,% stem pri-or to addition of the test substance.
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TFen incubiation time poiflts %\ etc generated for each of the test substances. The\
~ erc 0. 15. 30 sec. and 1. 2. 4. 8. 15. 30, aind 60 mmi. These time points arec

referred to as, 0-9 in FigLn'eCS _2 x\ ith time point 0 corresponding to timec /cro and
timne point 9 corresponding to 60 minutes.

6.2 Experimental Controls
For each of the test Substances. experimiental controls \\ crc prepared to
chamactcri/c stabilitv of the CP4 EPSPS and CP4 EPSPS 12 14P proteins In the
test svstem formulated v~ ithou~t pepsin (SGF-p). These experimental controls

crc prepared in a mianner similar to that described in Section 6. 1 of this :cport.
The OILuMeS used v~ erc the samei ais those used to prepare SGF digecstions of the
CP4 EPSPS and CP4 EPSPS 1-214P proteins). I1o%\c ver, onl\ incubation time
points of 0 and 60 mninutes (PO and P9) \\ crc generated for these experimiental
controls.

Experimental controls, ~ crc also prepared for eatch of the test substances to

charactenize the test system- (SGF) incubated \\ ithout the CP4 EPSPS and CP4
EPSPS 1.2 14P proteins for 0 and 60 minum-tes. These experimental controls %\ cre

prepared by substiltutng 50 mnM MIES, pH 5.9 for the pur11ified test substanice, and
SUbstituting the crude protein extract of the non-transgenic control substanice for
the cruide protein extract of Roundup Ready corn ec ent NK603. These
experimnental controls \\ cre prepared InI aI manner similar to that described in
Section 6. 1 Of this rep1or-t. The \ olUmles used Ver~c the samrc aIS thlose used to
prepare SGF digestions of the CP4 EPSPS aind CP4 FPSPS L2 14P proteins.
Ho\\ c\ er. only incubation time points of 0 and 60 mn1ite~ts (NO and N.9) v% Cie
g-enerated for these experimentail controls.

After quenching, Samples 'oN ere furIItherI diluted %\ ith Laemmli sample loading
buffer and heatedl at 100 'C for 5 minu11-tes. They' N ere then temporari ly Stored onl

drv ice for a short period until stored in a -20 'C freeier pending analysis.

6.3 Control of Bias
Measure's taken to control bias in this, stud\ included appropriate experimeintal
controls to account for any' effects due to the model ]in the absence of' the CP4
EPSPS and CP4 FPSPS 19 t4P proteins and experimental controls to aIccoun-t for

an\ effects due to the CP4 EPSPS aind CP4 EPSPS 1L214P proteins in SGF-p.

7.0 Analv~tical Methods
The digestibilitv of CP4 FPSPS and CP4 EPSPS L2l_4P proteins in SGF v~Las assessed
LIsinoL SDS-PAGE and \\ estern blot analysis. LoNN r lim-its of detection (LOD) specitic to
both of the test substances in SGF '~ ere determined for the v~ estern blot detection
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method. InI this, method 01 wanal sis. CP4 EPSPS and CP4 EPSPS 12 14P proteins are not
rcsoixcd into separate bands.

7.1 IDi-esti~e Fluid Activitv Assa~
The actix tv of SGF xx as assessed before and after the SGF dig-estion assa\ h\
lol loxx ing, SOP BR-ME-0460-0) 1, xx ith the exception that prior to conducti ng these

actix\ it\ assass. ,SGF xx ais dilIuted to 0.1I 9x. Si nce SGF xx ais prepared \\ ith ai
different formulation than described bx this SOP, this modification xx ais neces,,arx

to di lUte SGF so thatr It \\ ould falIl I x ith in the xx~ or king r-an -c of the actix\ it% assax'.

Assessment of the SGF actix% It\ before aind after the SGF digSestion as~sa\
con firmed th at the test s\ stemrn as stabl an~d aIjp-propriate for th IIerJ)io1d of' uIse In

thi s Studx \. The alCtix It% x aIloes for the before aind after asses;sments, \\ crc 7383) and
7000) units/riII. respectix \ c (one unit is dleftined as a 0.001I increase in A,,( II per

mi-nu~te at 37 --C). As expected. these x aILues are approximatel\ one Iourth Of the
acceptance x\ames decribe-)d inthe SOP.

7.2 SI)S-P AGE
Samples from the iin rairo SGFPI digestions \x c1rc anl\t zed b\) SDS-PAGE USine,)

pre-cast I0-20%-/ polvacrx'lamnide gradient in trici ne buffered mini-gels (NO VEX,
P/N EC66255) as described in SOP B3R-ME-0388-01 \xith the folloxx ing
modi fications. For tnicine gels, the uipper buffe1'r rCSCerx oir xx as filIled xx ith 1 00 mMNI

trici ne. 100 mM Tri s aind 0.1 I Ax SDS. pH 8.3 and the loxx er buffer reser% oir'
xx~ as filIled \x ith 200 mnM Tri-s. pl 8.9, Tricin ticel s xx crc used because the% hax C
been shoxx n to prox Ide optinIImumCS reout]Ion Of1% MOICC I moecla \x eight proteins
(Schiigee-r and x on Jagoxx. 1987). These gels \xxere run at 50 rnA per gel UntilI the

phenol red dw -fitont in the mole1cular xx eight standards xx as near the bottomn edge

of' the geCl.

7.3 Colloidal Blue Gel Staining
SDS-PAGE and colloidal blue gel staining xx crc used to atssess the stabilI Ity of, the

PBS extracts used as the test and control substances InI this Studx'. Aliquots of
these extracts that xx ere thaxxed for the first time. during the expecrirrmental phase of'
this studv and after the experimental phase off this study. xx ere examined for-

protein degr-adation.

After separation of proteins b\ SDS-PAGF (section 7.2). the gel xx ais incuLbated In

fix so1lution [40% (x /x ) methanol. 7%(v/x acetic acid] for approx\i ma~tC] I hour11
at room temperature. The gel xx as then stained ox ernight xx itb reformulated
Brilliant Blue G Colloidal dybe (Sigma P/N B-2025) diluted 4:1 xx fith methanol.

Background from excess dxc xx as remox ed byvwashing the gel in destaining
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solution { 1 0'/ (\ix ) acetic aecid. 251i (xix ) methanol] for 1 minmite and thenr in
259li (x /v') methanol for sex cral hours.

7.4 NN estern Blot Anal-,sis
Samples from the SGF in iiiro digestions, wevre analw ed byvxx estern blot

ace~ording to SOP GEN-PRO-002-03. After proteins xx ere separated by SDS-

PAGE (Section 7.2). they xx crc electroblotted onto 0.4-5 ntm pore si.'e PVDF
mnemrhiane (Siorma P/N P-28 13) at approxirmatel, 300 rrA constant C~irrent for 1-

1 .4 hours at 4 'C. Non-specific bindling sites on the blots xx ere blocked bx

InIcubating the blots oxernig-ht at 4 'C in phosphate buffered saline vxithi Txx een 20
(PBST) that contained 5Ski (xx /x) nonfat dried rrnlk (NFDNI). The CP4 LPSPS and
CP4 EPSPS 1-21 4P protei ns xx ere detected using- a sandxx ich probe rncthodolop.
First. for specific binding to the CP4 EPSPS and CP4 EPSPS L-2 14P proteins.
go~at antiserum (Lot JB63 13 149) dcx eloped against the CP4 EPSPS protein xx as
used at a 1:2000 dilu1-tion in 20 mIn/blot of PBST that contained 1lki (xx/x) N~FDM.
ANfter incubation for 1 .5-2 hours ait room temperature, eXCess goat antibody xx as

remox ed bx three xx ashes in PBST for 5-15 minutes each. Biotin Ilated protein G
(Pierce P/N 29988) at ai 1 :2000) di lution in 20 mrI/blot of PBST that contained 1,/'(
(xx /) N'I-1M xx as used to bind to the goat antibody already bound to the test
protein on the blot. After ai I -hour incu-b~ation at room temnperature., unbound

prti G xx as remroved hK three xx ashecs in PBST for 5-15 minunties each. Finall\y.

to probe for the bound protein G, NeutrAx idin TM IConjtigated to horseradish
peroxidlase (IWP: Pierce P/N, 3 1001) xx'as used ait ai 1: 10,000 dilution in 30 mI/blot
of PBST that contained I~ (xx /x) NFDM. After incubation for 1- 1.3 hour at roomi
temperature, unbound Neu~ti Ax idin xx\as ren-ox cd bx' three xx~ ashes in PBST for 5-
15 minutes each. Enhanced chemilumninescent (ECL) reag-ents (Areicishami P/N

RPN 2106) and Hxperf1irm"" 2(Amnersham P/N RPN 3 114K) xx ere used 1or
detection of the CP4 EPSPS and CP4 EPSPS 1,214P proteins.

A loxx or limit of detection for this mnethod specific to the CP4 EPSPS Pandl CP4
EPSPS 1.2 1 4P proteins xx as determ-ined hK loading diluted samrples of the /ero

incubation time point onto a gel that xx as ruLn concurrently xwith the blot used to

assess digestibilitv.

Molecular xx eight standards (Ixriltrogen P/N LC5677) xxere used to assess transfer

oif proteins fromn the SDS-PAGE gel onto the PVDF memirbrane anld to prox ide a
rclatix e molecular xweight scale. Since these molecular xx eight standards xx crc not
pine-stained. these lanes xx el-c cut fromn the blot after transfer and stained xx ith

NeuucVIdAxurn is a it adcmark of PuCI ce

IN peti iib ' i,, a tradcrnark of Arnc,,u hm.
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Ponceau S (Sigmia P/N' 1-7 170). The i elati \e molecUilar xx eig(ht SCale xx aS later

added to the ECL film imagecs b\x oerlam ng the ECL film onto the reassembled
blots and marking the positionl of the molecular -\,Nei ght standards,. To replace the
mat kings on the film xx ith the molecular weighit labels, seen in FigureCS 2-5. the
labels xx crc aligned to the markings, onl the scanned iimage. The markings xx Cre
later cropped from the ]image to pro\ i'de the figuresC1 Sho\\ n in this report.

7.5 Statistical Methods
No statistical anlaL sis xx as performed.

8.() Results and1 Discussion

8.1 Assessment of Digestibilit) b~ Western Blot Ana1N sis
Di gestibilitx of the CP4 FPSPS and CP4 EPSPS L21I4P vroteins xx as e\ abuated bx
xx estern blot anaL sis. as described in Section 7.4 of this report. Loadings of the
combined CP4 FPSPS and CP4 EPSPS 1.2 14P proteuis fromt each test substance

xx crc based onl purt> and prec-digestion estimates. The loading of combined GIN
EPSPS and CP4 EPSPS L2_114P proteins, from the purified test Substance xx as
0.4 ng per lane. xx bile the loadhng of combined CP4 E1PSPS and CP4 EPS1PS
L214P proteins from the crude test substance xx as 0.34 ng per lane. AlthIough1 the
CP4 EPSPS and CP4 FPSPS L214P proteins fr-om the crudeC test subhstance xxere
loaded at a loxx er lex el than those from the purified test SUbstance. the xx estern
blot signal xx as gireater than that from the purified test substance. An enhanced
xx estern blot signal has been Commonly ohserx ed for proteins detected in crude

Corn exntracts. and is belie\ ed to be a matrix effect on the xx eastern blot detection
method. The CP4 EPSPS and CP4 EPSPS L214P proteins, from both test
SUbstances became undetectable b\ the western blot method after 1 5 seconds in
the SGF digestibilit\ assax (Figures 2 and 4. lane 5).

Resolution hcetxxee the CP4 EPSPS and CP4 EPSPS 1L214P proteins is not

possible b> the SDS-PAGE gelS used In this study'. Hmloxc er-, txxo bands can be
obserxed in lanes Containing CP4 EPSPS and CP4 EPSPS L-214P protein,,. Ehe
fainter to"x er band in figures 2-5 is possibly due to degradation of the CP4 FPSPS
and CP4 EPSPS L2 14P piotelins prior to digestioni.

Experimental controls (P0 and P9) xxere prepared by,. incubating CP4 EPSPS anrd
CIN EPSPS L2 14P proteins in SGF-p (formulated without pepsin), demonstrating

that the loss of immnuno-detectabilits for CP4 EPSPS and CP4 EPSPS L214P
proteins v, as due to di gestko by SGFaY o due toinstability oftli etpoen

in a p1-I 1.2 solution at 37 'C. Thins xxas determined b% x i suallsy comparing the
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rclatixe band intensities of the CP4 [EPSPS and CP4 EPSPS L2 14P proteinsi
lanes 2 and t5 of finures 2~ antd 4.

Likcxx ise. experimental controls (NO anld N9 _prepared b\ subs~htitUtIng 50 mnM
NIvES. pH 5.9 for the punilied test Substance and b\ substitUting the extract of' non-
transgenic corn for the crude test substance, demonstrated a lack of detectable

backgrou~nd irlorn other components of, the test svstemn or- corn extract (Fli ures, 2
aind 4. lanes 3 and 14).
To detcrmnine a lower Ilimnit cof detection specific to the test sulbStanIce In SGF. a
LOD x\ cstcrn blot xxLI asconCUrrentlx I-Ln xx ith cach "xeastern blot for thc digestibilmi
assessmrent of the test protein. The LOD xx as determined bx loadingL x ariou1_s

dilutions of the zero incubation time point of CP4 EPSPS aind CP4 EPSPS [-2 14P

Proteins in SGF (T=0), and obserx ing xx hich of the mdix idual dilutions coul beI
detected (Figure 3 and Figure 5). The LOD %x as est imaited for both test Substances

to be 1/50th oF the zero incubation trfime point loading. xx hich is representatix e of'

the CP4 EPSPS and CP4 EPSPS L214P proteins lcxel at 98%:/ digestion. .Since

0.4 ng of the purified CP4 EPSPS and CP4 EPSPS L2141P protein~s (before

digestion) xasloaded per lane, the loxx er limit of'cdetection xx as approximatelN

0.008 ng of][the undigested purified CP4 EPSPS and CP4 EPSPS L-214P proteins.
Likcvxise, since 0.34 ng- of CP4 EPSPS and CP4 EPSPS L21_4P proteins from the

crude test substance (before dig~Iesti on) xx as loaded per lane, the loxx er li mit of'

detection xx as approximately 0.007 ng of the Lindieecsted CP4 EPSPS and CP4

EPSPS 1,214P protelins.

8.2 Rejected Data
There vxere tx o instances xx here data for the puri-fied test substance xx as i-ejected

due to the quality of the results,. Rejected data hax e been archix ed Iin the stud\

file.

9.0 Conclusions
The results, of this stud\x demonstrated that the CP4 EPSPS and CP4 EPSPS L2 14P

proteins, present in both the crude and purified test substances xx ere rapidl\ dligested after-

incub~ation in the SGF digestibilit assax'. A\t least 98%7 of the CP4 EPSPS~ and CP4
EPSPS L2 I4P proteins from these test subhstances xxr cric dgsted xx ithin 15 seconds. based
on the restaix\ itv of the analxtical methods emplovedc. The xx estern blot method's loxxer

limi1t of detection xx as estimaited to be 0.007-0.008 ng of the CP4 EPSPS aind CP4 EPSPS
L214P proteins, Since CP4 EPSPS and CP4 EPSPS L214P proteins from both test

substalnces xx crc at least 98%/ digested xxN ithin the shortest time poin1t used (1 5 seconds,),
no difterence in the rate of' digestion xx as obscrx, ed in this, studyv. Theref-ore. this studlv
demnonstrated that the extracted corn grain matrix had flo effect on the fin vitro
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cliacstibllit\ of CP4 EPSPS and CP4 EPSPS L21I41-1 protelns from the grain of RounduLp

RcaclN corn e\ cnt N-K603 in s~IuLaIcIte (aIrtlic f'luid. Z
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Figure 1. Colloidal Bslue Stained Gel SlioxNing the Stabilitb of Matrix Proteins Extracted
fromt the Grain of Roundup ReadN Corni EN ent NK603 and] Its Non-TFransgeiiic
Parental Control Line. Proteuin mxcrc separated by SDS-PAGE Llsiuu a I 0-- >01~
pok actryklamide gradienit inl a tri-ciine huf fered Lel. Note: The figucut aho\ e mrt\ inot

he the actual' st/IC Of the original dri-ed gel.

Lane Decri tio Total Pt oteiin Loaddng

2 hllpt\
3 Nlolccular vxeight mar-kers (0.5 pg pitoteiin/bund)
4 FrL.>hlx t haxx cd aliquot Of Crud test sbace(NK6031) 5 pgt

5 Freshly thax ed aliCinot Of CRuKle test substance (NK603) 1 pgk
6 Freshlk thars ed ,aliquot of contr-ol subslanice (oraset)2 ~
7 Freshll fthamed aliquot of control subhstanice (ion-tiransogenc) 1 Ut

8 Molectular- vc eght inaikcrs (0.5 LLg pr-otein/handc)
9 Crudle test usiubsace ahqltqtt that xxN a,, used inl stutd, (NK603) 2) Lt

10 Crude test suibstance ailiquot that xx as used inl sttucl (N-K603) 1 pg
1 I ('onrlOl suhstanCe aliqCUOt that Nx as used inl Stud\ (1non-t 1anse11t,2Cl ) 2)U LIe

1 2 C'ourt ol s;Uhstance aliquot thatr xx s ed inl study (non 11- tra-LiugeInIic) 1 (g
13 Molecular- xx eight, mar-ker-s (0.5 pg- protein]/hand)
14 Etupt\ 
15 Lmpt\



NMonsanlto Coimpanvy Stud, #: 02-01-40-23
Final Report MSL, No. I 8000)
P~roduct SaIfet\ Ceniter- Pa-ce 24 ot'40

12 31 4 5 6 7 8 9 10 I I 12 1', 14 15

55 4-*- M 1imctic C4 FPSPS ind
(iP4 I LPSFS L2 41' pi (itcmib

1 4.4--*

3.5-

Figure 2. Western Blot Show in" (P4 EPSPS and CP4 ETSPS 1L2141 lProteins in a Crude
Fxtract of Roundup WeAN Corn Ei eut NK603 Grain kXfter Digestion by
Simulated Gastric Fluid. Pr-oteins x\ erec separated I-) SDS-PAGE using, a1 1 0-->20W
puP aicr- Janiide ti adient inl I ti ICIIne bufferedC Lel. Pr-oteins 'a cr-c detected b\ LCL.
'a here the inllac abux c is Li tenl-min1ute filml exposure. CP14 EP'SPS anid (P4 EPSPS

1-2 1 4P pi-otciis xx etc loaLded Lit 0.34 ma per- lane. Note: The figuu elo abu Ilma\ nlot be

the aCtUal sir7e Of the origIinllfilm 1 'Ima'e.

lante D)csci i ptionl Incu~bationi time

I NIol ecutI ai xx ci ht marikeis '(~1 .5 ULa pi 0 ci n/bandC)
2 Expci Imenital control. crutde test subihtancc ini SGF-p P10) 0 ,cc

F~l~pei imeutal control. no-rncnccornl eXtract in SGF (NO) 0 sec
4 Cruide test suibstaniice i SGF, T = 0 0 ,cc

5 Cruide test substance ini SGF, F 1 15 ,ecc
6 Cude test substanice ini SGF. T = 230 sec

7 CrudeC test substanceIS LinL C SGF. T=I3 I mm11
8 CruLde test substanice in S G F T =4 2 mm
9 Crude test substanmce n SGF, T = 5 4 m
1 0 ('LCrud test substance ini SGF. T = 6 8 it
I1 Ci ud Ce test su~bstance in SGF, T = 7 15 mu

12 Ci Lidc test suhstance Inl SGF, T = 8 30 mii
13 Ci ide test substance in SGF. T = 9 61) mIIII
14 Fxpermimentl cotntrol. inun-transICIienc COrn1 extract in1 SGI (N9, 60 mil
1 5 IExper'irneital control, cruLde tes;t substanmce Hin SGF-p (1P9) 60 mil
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Fi-tre 3. W~estern B1ot Slioxxinlg the Limit of D~etection Spec~ific to C114 EFPSPS and CP4
IFPSPS L2 14P Proteins in a Crude Extract of Roundup WeAN Corn) E'%Cult
N-K603 Grain in Simulated Gastric Fluid. Protcmns xx cic ~cparated hN SDS-P.AGI

U1,12 -I n I1 0 >2 0' pc)OI aCI I~lamide '-I adient III I tri-cinelxi hufered gel. Protetim" xx crc
dectected hv' ECL, xxhere the i mac Lho I a ten I-mI nuIIILIte 0 TIurn eXpo e)01 IIC. No0te Thec

fii cure abmxe maxl not he the aLct nal si/c of tho or-igial IilIm imaige. 1.anc>, 1 -3 and 1 3-

15 Nx crc Cllpt% Land ar11C not shoxx n1 InI 1he1Cue

Amoun-tcIt (fCP4 EPSPS andI

Lae )er xinCP4 EPSPS 1,2 14~Prccn
4 Molecular x% ci gt imarkcr- (I 5 Lt,( pi tCeinI/bandC)

E xperimental cocnti ci, crude test sltneinl SGFi-p (PO) 0.34 
6 CrudeCI rCst suLbstance in SGF. T =0 (dilu-ted 3/1 0) 0. 10 ug-
7 01Crud test subs1'tan1ce in SGF. T = 0 (diluted 1/5h 0.07 ug,
S Crucl-cICtd substan1ce inl SGI-.T = 0 (cdi uted / 10) 0.0) n ,
9 CrudeC tcst substanice in SGF. T= 0 (diluted 1/20)) 0.02 iia
10 Ci udc test subtanice inl SGF T =0 (diluted 1/51)) 0.007 ne,

11 M oleculatr xx\ eight marIIker-S (1.5 LiC protein/banld
12 Molecular xxcight mar-kci s (1.5 pLe pi oteitn/handc)
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Figure .4. Western Blot Shoving Purified CP4 EP1SPS and CP4 EPSIPS 1L214P Proteins
from Roundup1 ReadN Corn) EN eut NK603 Grain After Digestion bN Simulated
Gastric Fluid. Prtetins \x crce separated bN SDS-PAGE usiac1L a, I 0-->'WQ
poIN airN lainide giradient InI a triCinle bufferIed Lccl. Pitotcins v crc detected h\ ELCK
x hei e tile lima-e ahosc e i a is C-minute h'im exposurec. The CP14 EPSPS and CP4
EPSPS L2 1 41 prloteins ss crc loaded at 0.40 ngL per- lane. Note:. The fi211- cure abus Ima

not he thle actmda"les/ of the on ci(111 na film imape.

L ane Desci1 iption Incubation tuneic

1 Nlolecular is ci(,h camarkers (1 .5 (t- pi otein/baild)

2 F per-imental contr-ol, pun Vied tcest substance inI SGiF-p (P30) 0 ecC
3 Fxpei iniental conti ol. 50 mMl MVES. pH 5.9 in SGF (NO) (1 ,ec
4 PLII dIedC test Subs)tanIce InI SGF, T =0 (1 see
5 Purifed test substance inI SGF, T1 1 15 ,ec

6 Puri-fied test substance in SGF, T = 30 ecc
7 Purified test subhstance inI SGF. T =3 1 miii]
8 lPUrifiCed test sUbstanIce InI SGF, T = 4 2 miii
9 Pun Fied test u b tain Le inI SGF, T = 5 4 miii
1 0 Puit fied( teSt subtanceM In C SGF. T = 6 8 mini
I1I Pui i fiedl tCet substance ]in SUb T = 7 15 miii
12 Put ified test substance inI SGFK T = 8 30 mini~
1 3 Pmuiied test substaince inI SGF, T = 9 60 mini~

14 F~xper-imontal contr-ol. 50 mMl MIFS. phl 5.9 inI SGF (NO)) 60 mill
1 5 Experimental contr-ol, pu:i-ified test substance in SGF-p (1P9) 6(1 nunl
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Figure 5. Western Blot ShiowNing the Limit of D~etection Specific to Purified CIN LPSJ'S
and C1N EFPSPS 1I21411 Proteins from Roundup WeAN Corn Fxenit NK603
Exent in Simulated Gastric Fluid. Pi oteiON" %% cre ',epaiated b% SDS-IPAGF. uLine a

10 -->20("7 poE acrvhimricle -i adient InI a trIcInle huffered -el. Proteit>~ \~ ci c detected
IhN ECL. ~xhere the ina~ce tboN el, LitV \-I I fi e ~-niiute fiIIm expos)0~Ure. Note: hef'I~ LILIe

1bo\ c ima not Ihc th a c ctual Nize ofI the or-irwIna filIm i I ma-c Lane IC~I-3,and 1 3-1 5

xxCrc emnpl} and arc not tsho~N ri onl the flo ure.

AM\n.ount 01 C1`4 EPSPS and

Lane DeC rip~ lto I CP4 EPSPS I )14P protcmit'
4 NhIcclao I e ethaI NcI ~ rmarkersi ( 1 ..~ It p,1)roteIIin/hand ()

5 Experimental ceolt ol. l11urtitlied test suLhsiaceIC InI S GF-p (P0) 0.40)n
6 PUam ii d test suhbstunee inl SGF. T = 0 (dIlu-tcd 3/10) 0.12 flO11

7 Pmit'ned test shLbanice inI SG F, T =0 (dIluI-ted 1/5) 0.08 no L
Is P~I- i fied test substance inl SGF. T =0 (di luted I / 10) 0.04 no.(
9 Purif'ied test substaiie inl SGE. T = 0 (dliluted 1/20) 0.02 no L

10 PUrIFIed test Su~bstan1ce Inl SGF. T =0 (Cdilu-tcd 1/50) 0.008 Ito

1I N lolecukI r \'~ci oht mai kcrs (1 .5 Lto p~rotct /hand)
12 NMICoLecular 'A Ciehi 11ar1kers ( 1.5 LLO pro-tein/hand1CI
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Appendix 1.

Protocol andI Protocol Deviations

Protocol is~ attached ais Piu-ecs 29 - 4

P~rotocol (deN jations Fomi

Method uISed to COnfirlM the iden~ttt of the tcet and contr-ol substanice,

Lot number- of test SUbstance uscd to prepare ai crudeCI pr~otein ex\tract

Miethod used to dcstain SDS-PAGEeL c-c tainccl xxith colloidal blu Stain

aInd

N'iethod uIsed to aaxSGF acti\ it\

are attached as, Pa,-es 43 - 46
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1.0 Regulatory Compliance
1.1 GLP Compliance

This stuidiN 5 he conducted in compliance xxith the United States EPA
FIFRA Good Lihorator% Practice Reu~lation]S (40 CFR Part 160).
NMonsaInto Regalatorv QA[L ~ xill pros i'de QA,, ox ersight for this studv. andc
x'II dis'tribuLte QA\ ieports accordine to Monsainto Regulatory QALT SOP,,.

2.0 Purpose
The purpose of this studs is to assess, the effect of corn grain matrix on the in viro
di-estihbility of CP4 EPSPS protein'~ irnsiulated gastric fluid. Effects on the rate
o li digstion wvill he determined b\ comparing the results from using purified CP4
EPSPS proteinIs to the resullts, fromn using, CP4 EPSPS proieins present in a crude
protein extract fromn grain of corn ex enit N1K603.

3.0 Timelines
3.1 Proposed ExperimeintAl Start 1)ate: April 2002
3.2 Proposed ExperimentalI Term-ination Date: ,\pril I 0 0 2

4.0 Test, Control and Reference Substances

4.1 Test Substances
The test substances, for this StudCx are: I) ptirified CP4 EPSPS proteins
from the cramn of corn cx ent .NTK6003 and 2) a crude protein extract from

the ciiam of corn containinu cx eat XK603.

CI)4 EPSPS proteins (Lot no. '7069887) wsere purified from the grain of
corn cx ent NK603 using chromratography methods (Lee et a!., 2002). The
total Protein concentration anfd pui)_ty1 xx as. cx alu-ated prior to this studv
(Lee ci cd_, 2002). This test substance xx il hI e stored in a -20 'C or -80 'C
frccier, until its Use In this studs.

:\crude protein extract (Lot No. 7083606B) containing CP4 EPSPS
proteins xx as, made liom the grai n of corn cx cut NK603 (LIMS No.
00ZMGR002886. Lot No. SCP_7 1IA9CIT) hv, extractino with PBS at a
ratio of I g_ tissue1: 5 ml huffer. The total protein concentration and purity
xx'aS Cx aILI ated prFIOrF to thIi s Study. Th IS tC~t Substance xx~ il hI e stored in a
-80 'C freeicr untilI its use in this; studyN.

4.2 Control Substance
Proteins extracted fromn the non-transcnic control line xx ith similar
genetic backgyround to grain containing h K0 xet.xiih sda

the control suhstance in this~ stued\. This extract (Lot No. 7083606A) xxviii
he used to represent the cornI matrix extracted fromn Roundup Ready corn
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e\ eat INK603) rIMnuL the CP4 EPSPS proteins. Proteins in the nlon-
transLoenic control line xxecrc extracted from corn grain (LIMS N o.
OOZNMCROO2889. Lot -No. I 7461LDRP) at a ratio oif 1: 5 i n PBS. The total
protein concentration vx ais ex a]bLated prior to this study. This control

suihstance %x ill be >tor-ed in a -80 'C fezruntil use in this studx,

4.3 Reference Sub~stance
Theic is no refeience substance tor this study.

If UsedC in this studl\. manaixcal refei-ence standards , xill be documented arid
xx ill be described in the Final report. Reference standards will incitide. but
mi-ax not be limited to. Molecular xx eiht markers.

4.4 Characterization of Test, Control and Reference Substances
RoundupLII Ready, corn event -NK603 and its, non-tranis-enic control line.
kxere prodLuced aiccording(, to production plan 00-01-46-1 8. heree the test
and control materials xxere ide-ntified bx c\ ent-specific Sou~thern blot
ainaix >is. Certificates, of analx is for the test and control corn -irams \xxill
be archived xx ith this studN\

Prior to this studr . the total protein concentration aind concenitration of
CP4 EFPSPS proteins x\ as determined for the crudeI extracts of test corn
event N-,K6031 and the control corn line. Copies of this dlata xx ill be
archix ed xx ith this Study. Any further prepariationl of these substances
before use in this studxI xxiii be dIocumenC1ted aind discussed in the final
report.

The stability oF the crude protein extracts wvill be assessed Lising SDS-
PAGE folloss cd bx colloidal blue elC staining&. RAssessment of the stability\

xxilI be made h\, comparing the band patterns of aliquots used to conduct
this studyv to aliqUOtS freCShly thaxx ed from storage in a -80 'C freezer.

Characteriiation of the CP4 EPSPS proteins purified from corn event
NK603 Nxxill be conducted concLun-1entl\ xx ith this study (Lee ct al., 2002) to
assess the identitv. concentration. purity, composition, and activity.

Stabhility of the CP4 1LPSPS proteins purified from corn event NK603 xxNili
also he assessed concurrentl1 xx ith this study (Lee ci al.. 2002).

When axailablc. certificates of analysis confirmuin the characterization of
analxticail i eference standards and other matcu als used in this stUdx xv'Ill be
copied aind filed with this studxy.
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-5.0 Test System
The test s\ stem is sinmlated g3astric flu id (SGF).
SGF \N ll be prepared according to SOP No. BR-,ME-0460-01 \\ ith the exception
that a highlk purified form of pepsin (Stigma Company catalog number P-6887)
v\ ill he used. The amount of pepsin] uISed to pteparce SGF NNill ailso be chang-ed to
maintain a dliocestion cnNironmncrt of 10 units, of pepsin actiN ity (based on the

aci tv N alue provided by Sigma Company on the reagenrt label) per I ag of total
protein fi om the digested sample. The ph l' ill be ad~justed to 1.2 with
hvdrochiloric acid.

5.1 Justification for Selection of the Test Svstem
In vinto digecstion models are Used 'N' delv to assess the digestibility of
ingested substances. A pre% ious stuid% has demonstrated that digestibi lity
is a ftactor rclex ant to dietarv exposure assessments for proteins (Astxx ,ood
CI (d., 1996). The activity of SGF \\ ill be confirmed according to SOP No.
BR-ME-0400-01, wvith the exceptions described in section 7.1.

The time course aind experimental parameters proposed in this study are
similar to conditions used in a preVioUSl% published study (Astwood et ad.,
1996).

5.2 Experimental Controls
Experimenntail controls xx Ill he pi epaired to characterize the stability of the
test substances in the test svste m (SGF) lacking pepsin for the duration of
the longest digecstion time. These experimental controls will be identified
wvith the letter "P'. Conw erselx .experimental controls will be prepared to
characterize7 the test systemn (SGF) lacking, the test substance for the
duration of the dioesiion time. These experimental controls xx ill be
identified with the letter 'N'.

5.3 Specimens
Specimens xx ill be oeneratcd to represent N ariouis lengths of time at xx hich
the test substan ce x Ill be IncuLbated In the test s\ stem. See sections 6.0

throughl 7.5 for details on the preparation aind analysis of'specimens.
Specimens xx ill be retained for approxiimatel\ one year, after which they
will be disposed.

5.4 Procedure for Idlentification of Specimens
A numerical code using, thre n1umbers 0 through 9, xx Ill be used to
distinguish assav time points.
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6.0 Experimental Design
A schemratic of the diLcstIbili t\ expentrmental procedure Is sho-xx n in Attachmrent 3.
All assa% tUbes xxII] be frozenI on di\ ice aind ti ansfer-red to a -20 'C freezer until
aIna LIIe/d.

6.1 D)igestibilith of the Test Substances in SGF
Two sets of digestions x i II be prepared to generate an SGF digestion tImeI
course for each of the test Substances. For each set of' digestions, two sets
o f ex peri men tal control s x i I I be prepared as described i n secti on 6.2.

Digestions xxill be prepared b% adeding, protein to tu~bes containing SGF.
DigesCton IO 1SIll be COnIIlueted SO that 10 unIIits Of' PePS In actiVItV xx~ 'Il be
uIsed per I [1 of total protein fmmr the test substance. Digestions wIll be
incubhated at 37 ±' 2 'C in separate tuibes for each of thle targeCted incubation
timres. SQGF cdi-gesions xxil1 be quenched bx addition of a sodium-rr cairbonate
soluition to the test sx'stemn. This has been shown in pre-CStUdy experiments
to be anl appropriate meihod for qluenchingT SGF act ix ity (Astx ood ct a!.,
1996).

Zero incubation timei points (T =0) xx ill be qunc11hed by addition of'
sodiumII carbonate Solution to SGF prior to addition of the test suLbstance.

The targeted inIcubation trimes %x ill be 0. 1 5, 30 sec. and 1. 2, 4, 8, 15, 30O,
aind 60 miin. Actual incubation timres will be recorded in thle data file.

6.2 Experimental Controls
For each set Of digestions. experimental eontrols, xx Ill be prepared to
determine the staibihitxv of' the test substance xx ithin the test systemn (SGF)
lacking pepsin. These experimental controls xx Ill be prepared in a similar
manner as described aibox c in section 6. 1, but the targoeted incubation timecs
xx ill be limrited to 0 and 60 m111inteS. Additionail timei points xwill be used if
necessarx.

Experimenital controls xxill also be prepared for each set of digestions to
represent the test systemn (SGF) lacking either of the test substances. For
assessmrent of, the digestiJbilitN of purified CP4 EPSPS proteins in SGF,
these controls wxIll -be prepared by aidding the protein storage buffer to SGF
in plaice of' the purified CP4 EPSP'S proteins. For assessmnent of the
dli-estibility of CP4 EPST1'S prote~ins in corn matrix, a crude extract of the
coni tiol line will be added to SGF in place of the Crude extract of corn
evenit NK603). These experimiental controls) xxNi11 be prepared in a similai
manner as (descrihed abovete in section 6. 1.~ but the targe-)ted incubation times
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xill be limited to 0 and 60 mi-inutes. A~dditional time Points willl be used if
neccessary.

All trials xx ill be fro/en on dlrx ice until thiey can be stored in ai -20 'C
fice/er or colder. xx hcre the\x xIii remnain until analysis.

7.0 Anal1 tical 'Methods
The cigestibility of CP-1 EPSPS proteins in SGF will be assessed using SDS-
PAGE and Western hlot anaix sis. ~oxx er Ilimnits of detection specific to both test
substainces xx ill hc determined for the Western hint method.

7.1 DigesfiN e fluid actiN ity assaN s
The actix itv' of SGF xx iII be confirmed according to SOP No. BR-M-.L-
0460-0 1 \N xxth the exception that before conducting the assay. SGF may
not be d11iluted to 0.05X and aill ca1Clculations will be conducted as I f 0.05X
SGF hard heen Ued in the assav. Since SGF is prepaired with ai different
formlaM1'tiOn than described bN tins SOP, the acceptable range of activity

seified in the SOP ma\ not be appropriate. Aceceptable activity will be
definred as an1 acti \ it\ eTreater than I10.0() Linits/mL.

SGF actixit ux x ll be as~sessedclbef'ore and after preparing digestions, to
demroisirate the appropriatcrnem, and stability of the test sxstem in this
studv.

7.2 SI)S-PAGEf
Proteins fromr the SGF iinH vii dlitestion of CP4 EPSPS proteins %N ill be
separated by SDS-PA~GE using pie-cast 10-20%-I tricine mini-gels
(NO V\EX. P/-N EC66255). This, Procedure is desceihed in SOP No. BR-
ME-0388-0 1 xx Pth the follox in, mnoclilications. All SDS-PAGE runs
conducted during- this studyo xx ill use NO VEX brand tricine ieels run xx itb
tricine buffers. For tricine gelCs, the uipper buffer reservoir will contain
100 rmM tricine., 100 mTM Tris, and 0.1I%;( (xx/xA) SDS, p1-I 8.25 and the

lower buffer resecex oir- xx ill contain 200 mrM Tris. pH 8.9. Tricine SDS-
PAGE gels Ax ill be uised because they hax e been shoxxn to provide
olptimum resouition of loxw molecular1 xx e'ight PIo(teinS (Schflggcr and von
Jagoxx. 1987).

Based onl predigecstion concentrations and punity corrections, the gecl
loadines for analysis of both test substances xx Ill be aidjusted to an equal
amount of CP4 EPSPS proteins.

Experimental controls xwill be loaded with the samne x olumes used to load
the correspondinge digestion trials.
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7.3 Colloidal b)1ue staining
Staibi litx of the aliquots of the corn cgrain extracts used to g-enerate the
di-getion time course of CP4 LP.1SPS proteins, in matrix and the
experimental controls, containi ng the noni-transgcenic corn line. xxill he
ai,,ssessd Ih\ SDS-P.\GTI described in SOP No. BR-ME-0388-01 folloxxed
hv colloidal bLue gel] Staining](. Stablhlt\ Of' these extra1cts will he assessed

byComparing ite handing patterns of the aLkInIIots used in this study to
aliqulots thaxxcd for the first timei from storag2e in ai -80 0C freezer.

After separation of' proteins h\ SDS-PAGE, gels xx Ill be stained tisM ina
Collo1ida blue dVC. Prior to staining, the gels are incubated in fix solution
[40' (x rx umtha~nol. '70/' (x/x) aicetic acid] for ait least 30 minutes at roomn
temiperature-. Gels are then stained for ait least Oon hour with Brilliant Blue
G Colloidail d\e (Sigmia P/N B3-2025) diluted 4:1 xx ith methanol. Excess
backg~round is remnox ed h\ x\ ashing the gecls inI 25f~~i (v/\x) methanol.

7.4I Western bllot analk sis
Saimples from both sets of SGF in vitro digestions xxN ill he analyzed by
Western blot according to SOP No. GEN.,-PRO-002-03.

A loxx er lim-ilt of detection for the xx estern blot method specific to each test
subs~tance xx ill be demilonstrated hx at x\ eastern blot loaded xx ith dilutions of
the 7e1(0 incubaition timei point (T=0) fromn each set of digestions.

7.5 Statistfical methods
No statistical analysis xx Ill he performed.

8.0 Control offfias
Mveasuires taklen to conti ol bias in this studx ~ xill include. but are niot limited to the
inclusion of appropriate controls to accouint for ainy effects due to the model in the
absence of test substance.

9.0 Records to Ibe Maintained
Records xx il I e maintained of all saimple transfers, Ranail yse s, the protocol and aill
dcx iations and amencrdmenits thereto and copies of' all letters memoranda and other
coirespondence related to this, stuid\. These dIocuIments may11\ include: photocopies,
Computer generated hatrd copies or hand-xx ritten notes that describe the procedures
used to genel ate data tor this study. Upon completion of the Study, all Sttidy
records andle final ieport xx ill be archix ed.

1 O.( Changes to the Protocol
Planned changes to the pi otocol xx ill he documented in the form of' xx ritten
protocol aimendmenrts aind signed hy the Staid\ Director. Amendments become
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part of the protocol and will he archix ed xxith the pi otocol. All othei changes xxiii
be in the form of xx ritenl protocol dcx jations aind xxNill he filed xxith the raw data.
All chances to the protocol xxiii he addressed in the final report.
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Attachment 1: Abbreviations

CFR Code ol Federal Rculattion1,~
LPSP 5 -cnol-p\ ruv~ I-shildimate-3-phosphatc
LPSPS 5-ciio-p~]rU\\ l-4,iki i maitc-3-plhosphai~te sx ntihase
FJFRA Federal 11sec~tICIdeC. FunnIicide, ,and Rodenticicle X'ct
GLP Good Laboratory Practice
PAGE Polvacrvlaimide "el electr-ophoresis
P)B S Pho',phatc Butffete-d Saline
P/N ProdcLIt numberC, samle aS C atal o1L nit ber
pun _tie~ v~ tCr Water- prepared uISIng a Milhi-Q filter purItficatIOnI sxstei-
PVDF Pol N, nyN] idelne ci f Luoride
SDS sodium dodcvlcsulfaIec
SOP Standard1-C OpcraLtirl~ Pr-ocedure-
SGF Simulated nastric fluid
T Time
TCA- Trichioroacetic aIcid
Tricine N-tri-ifhI\cioxy'meth~ Ilmeth\ iI n]%cine
Triis Tri-s (hydrox\ m ethx ]) ami nio mehan e
x/O WNithout
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Attachment 2: List of Applicable Method SOPs

SOP', Cited InI thIS piotocol \\1ill be uISed in this >tud\N unless sLipcrsccdd by necx er
versions. In this, c% ent, the actual SOPs follo\\ ed in this stud', \ ill he reflected in the
final ieport.

SOP, Title

BR-NMF-0460-01 \ ,,,a\ f'or Pepsin Actis it\ in Simulated Gastric FILuId

BR-ME-0388-01I SDS Poixacrxlarnide Gel Electrophoresis (PAGE) usine Pre-Cast

Gels in Mini Gel Electrophor-esis Apparatus

GEN-PRO-002-03) Western 1Blot Anal> is ( immunoblottinO,)
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Attachment 3: Example Schematic of Experimental Procedure

Dighzesive Fate Experiment

SGF

RecordC CP4 EPSPS proteins

start trrne~Crte

incubaite at 37 'C

Record SodiuIm carbonate

stop timte Laenmmli sample buffer

Keep on dlr\ ice until final
storage at -15 `C Or eolder

Fxpenmeitrcal coniro1" are pre-pared by adding, protein buffer or- an extr~act of the
nonT-tirauIsgenc1 Control line to SGF in place of the test substances. Additional
experimenital Controls are preparedl b-\ adding the test substances to SGF lacking p)epsin.

Peps~in arctiN itN as,,sav is conducted on SGF before and after the digesti\ e fate experiment.
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Protocol Deviation Form

Monsanto Studyv# 02-01-46-23

Date(s) deviation occurred: April 18 2 002

Page number(s) and section(s): Pagec 5 of 14 section 4.4

Description of (leviation: The protocot says that the identification of the test
and control materials had been done by event-
specific S outhern bl ot an alysis. Hovx e % er, th e
certificates of analysis show that identification of
these materials was done by event-specific PCR
analysis.

Reason for (leviation, how was deviation addressed and what impact will result from
this deviation:
This deviation was the result of miscommunication dunng, the '" riting pha.se of the
protocol. Since the identification of the test and control materials was confirmed by
either mecthod prior to beginning this Study, there wvas no impact on the scientific integirity
ot this Study.

Acknowledged By:

JodiN. Leach Date
Study Director

Monsanto Company Confidential
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Protocol DeN iation Formn

Monsanto StuidI #: 02-01-46-23

I)ate(s) deN iation occurred: April 18, 2002

Page numbIer(s) and section(s): Page 4 of' 14, section 4. 1

I)escription of de-viation: The Protocol sa~ s that a crude pirotein extract
containini2 CP4 E PSPS proteins was made fromn the
orain oF corn event -NK603 (LIMS No.
OOZMGR0028S6, Lot No. SCP'7IAPCIT).... Th e
actual L ot No. \Nas SCP71IAPClIT.

Reason for dleviation, liow NN as deviation adldressed an(1 what impact w ill result from
this devijation:
The Lot No. recorded in the protocol xx as the samne Lot No. recorded on the ceelti heate of
analysis that was isudprior to beg-inning this study, hoxx e\eier. it xx as, later discox ered
that the certificate of anaixsjis contained an error in the Lot No. A nc%% certificate of
anial~sis \\,as issued and added to the studCy. Trhere wxas no scientific impact on this study.

Acknowled,-ted Bx,:

J0Ii•N. Leach ~~~~D ate
StudN Director

\Ionl,ant(o Conipanx Confidential
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P~rotocol 1)ex ation Form

M\onsanto Studx # 02-01-46-23

Date(s) (IeNiation occurred: 'Ma\ 16. 2002

Page number(s) and section(s): Paoe 9 of 14. section '7.3 of the protocol

Description of deviation: The SD)S-PAGE colloidal blue stained -,el sN as
washed in destaining solution for I miunute prior to
ss ahinLe in 25%~ (v/s') methanol to remos e excess
backg-i oundl. This is ain additional step not
described in section 7.3) of the protocol.

Reason for d~eN iation, howN was dleviation add~ressed and what impact wNill result from
this (leviation:
The use of destain solution to %~~SI-as the colloidal blue stained -el prior to washing the gel
in 251/(sly/\) met-haniol. "Lias described in the draft SOP for salaiing gels ss tth colloidal
brilliant blue G staiin. The dcetaining solution is comrmonly used in this technique to
rapidly rer-nov e most of' the excess stain forom the gel.

The use of destain solution in this stuidv ss as the result Of confuLs1ing the protocol
reqU1iremennts ss~ ith the draft SOP requiremencrts, aind mnay also he \ iesx ed as an os ersi ght to
include this step in section '7.3 of the protocol. It's use IS not necessary nor does it alter
the final results. so there ss as no imipact on the study'.

Acknow led ,ed By:

J~,ON Leachi Date
Studv D~irector

Mionsanto ConipanN Confidential
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Protocol D~eviation 1Form

Monsanto Studv'~ 02-01-46-23

1)ate(s) deviation occurredI: Septemnber 190 2002

Page numbler(s) and section(s): Pace 8 of 1-1 section 7.1

IDescription of deN iation: The protocol say's '.alcalculations NN Ill be
conducted ais jif0.05X SGF had been Used in the
assay", and 'Acceptable actix % vt willI be defined as
an activ ity greater than 10,000 un11its/niL."

It \k~as later decided that a better -Aax to present the data. xvould be to calulteLIA the final
values based on the actual dilution Of SGF Used in the assay (0. 19X), and to che ance to
accep~table activity value to greater than 421 1 tunits/miL. A dliscuission abou~t how these
xaloes compare to the SOP acceptable rane oxx~ ouild be added to the report.

Reasoii for (1eN iation, hovN wias dleviation addressed and wh lat iimpact Nvill result fromt
this deviation:
Nlodlificatiotns to the proCcedure described in SOP BRZ-ME-0460-0l xx ere necessary to
accomminodate a forrmulaition of SGF that was different from that described in the S~OP.
The protocol xx as xx ritten to describe mnodifications that would meet those
accommi-odaitions. Howex er, confusions that arose from the approach dlescribhed in the
protocol lead to a rex isit of alternatix e accommnodationis that xx oul1d be less confusi'nu.
These chancyes we're made to pro\ ide a moire straig-htforxx ard approach to accommnodatitoc
the f'ormut-lation of 'SGF used in this stuclv.

The impact on this study is expected to be a greater Understanding of why modifications
to the SOP xx crc necessar\x and hox these mnodifications accomnmodate the uise of'SGF
USedI in this StudCy.

Acknow led ged By:

Jowi•N. Leach Date
StudN Director

N\towsant() Coml~paml Confidential




