


Monsanto Compnjxii
1Produict Safel[ Center
FINAL REPORT,

REPORT NO: NISI, 179-58

D)ATE: September 18, 2002

TIITLE': hmmuno-cletectabilitN of C11'4 F1{1SIPS and CP4
EPSPS 12 1411 IProteins in the Graini of Rou1nduLp
WeANx Corn LE cut N K603 After Heat Treatment

AX1THORS: G~tila H-ollesclhak,j.amiiej.. Thorp, joan L. Lee,
Cherian George and james~ 1). Astw ~ood

A BSTRACT: Mons~anito CompanlI has CIC\ el1oped RZoundup Ready cor-n
e\ ent N K603 t hat is tolerant, to ('I\ ph()sate. the act i\ e in ered lenlt In the
RoundupIIJ- 1tIlmi 0 of agricUUl1nral hericidhcces,. RZoundup-1 Ready Corn-1 C\lnt

NK603 conta-L'in 1tx o 7 4 cpy cocing selene. The first CP4 EPSP)S
s, the samell as thle one 1found InI RZoundup-1 Rea~dy 50o\ becans,. caniola. cotton.

aiild sU-ar beet. The second Cj1)4 F1)SP)S coding secjucence has t, mo
nuLcleot ide Changes1. oneC \\IhIChI i ,I lent, andI oneC \\IhIChI results InI an n1 n
acid subhstitotion1 of prol111 Fo r ILeuCi1 e at aminfo aicid p~ositoion 2 14
(1,21 41).

The purpose0', of thils stUd\ \\ a to asesthe eff'c~t of heaLt treat menlt onl the
immuno111-de~teCtabilIit'~ of the (IP4 El1SFS and CP)4 LPSI'S L2 1 41 proteinsl
InI thle (cram1 of Roundup1 R~ead\ corn C\ cut N K603. StandardC cuirses'
(eCra~t-tCd from1 E. ()/i'-produlLced Cl'4 LIISIPS and Cl)4 EPSPS L-2 I411

proteins" \\ ereC used to estimate the le\ els of the CP4 FPSPS pr-oteins~ InI
hea~tedI andC unheatedOC( N ,K003 Lcraml nCXtra~Cts. The li mmunoII-deteCt ibiI it~ of
both the CIP4 EP)SPS andl C1)4 F-1)StS L-2141' pr-otelins are similar %\ henl
dtetectedl \\ ith antibtiodies r-aised acai nt the (i1)4 EI)1SP1S pr-otein (Lee ci a.
20102).

The resuLlts, of this' stu-d% deC1montratedl that hecatimy lower-ed the immuno71-11
dletectahilitx of thle CP4 EPSPS andc C'P4 FPSPS L2 14P prIoteIins In
Ro111(undu Re ady corn ec ent, NK003 b\, -~90)( . It \\LaS thrfore-1'1- con1clued
that the hecati ne, condcitionsl a1ssociated \ itlh t\ pI)eLd corn1 pl-ocC55 i ug \ill

elimi niiate the i mmunolI1-detetaCbli itv of ('14 EP'S PS aind C114 EI~S PS 1,21 41)
pr~oteins presenlt inl the srinof R~oundupI11 Read\ corn event N K003.
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Ec, Enhanced Che~lC u1LniMneCenMce
I PC I nect protected Corn

kDa Kilodualtonl

NI \ NIOICLIcutar \\C eight
'l F 1)NI Noi- fat driedl milk

OD Optical (Ierlsit\
IPA~IS Poa lmcc-lcctrophoresis1
PBST J~l1t0)'IIatC hUITiered saline containi ng '1> \ce 20)
IPVLF P0lV\ inIVI idene dI fLuor-Ide meCIIIImbra
SDS SodtiLIm dodelCevIIulate
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IA) Sumnmarn

Nions~anto (inipanx Irise dcx lOPeti RotHiCndup RCLId' corn cx cnt NK[<03 that Is tolerant to
g1xphlosatc. thle actix e i neredcienlt inl the RoundupC lmi lx o agr11k0',lic LiI turlR herbicides,.
Roundup11 Reald\ corn cx ci-t NK603 contains tx\ o (74 cpy~) codinell ',CqCnLCCC,. The first

CP4 E~S PS i15 the sainn a,, thle oneC ifound1 inl RoOdUp1I- Rcadx' sox beans. canola. cotton,
andI ',ULear beet. Tihe second CP~4 L1PSPS coding SeueCeUlC has lxxo nuLcleotidC chanICes.
one x ilch Pi silent, and Mu hch rCstilt, Inl anl amino1 aCIdI sUbStltnltIoto pro~11llc For ILenCine

ataino acidl positioni 2 14 (1-2 14P).

The pnrpose o F thi, stndxI \ as' to asesthe Ic~cci of' heat treatment onl the i 111Mmnn-

dletectaibjilix of' the CiP4 EIS PS and ('1)4 ITSPS L? 1 4[) proteinsl~ Inl the (cram1 of' RoundupI-11
Readx corn cx ent N K003. Standlard CLurx1 es Izenerated I'-1mm I. o0/i'-prlodcedIC CP4 L1PSP[)
and CP4 F1PSP[) L2 1 41' proteins" xx crc UseC to estimate the l[\cx 1 ot'the (P4 FPSP~S

prIOtCli ns inl hea~ted anld nnheaC~tcd NK1603 crami extracts,. The immono~]1-deICtectib Iit\ ofboth
the (T4 FI7SPS and ('14 EIPSPS L2 1 4P protetins are Similar xx henl detected with

antic l. bodies~ raised a-ainst the 0G4 EPSPS protein (Lee ci a! 002).

The renIsof thi> stndxI demons0trated that hecatingi lox\ ered the lillm1nnoI-de~teCtdbi Ii v of
thle CP14 HlISlS and (iP4 EPSPS 1-211411 proteins, inI Roondup11 Ready corn cxcint N K603)
bx ~-90l)K It xxLas thereltore concluded that the hecati ng cond it ions associated xx it th xpical

corn pocessin 'Ix illeliminate thle 'I1Ilmu no-detctabi I itx ol CP4 IPS PS andIC CP4 J3)5PSP

1-2141 proteinsl presenlt inl the -ramn of Roun~dnp Readx corn cx ent N" K00J3.

.0 ItIftrOdULCtiO~l

Mollonanto Comlpanx hast' dcxc eloped Roundop1-1 Recad corn cx ent N K6031 that is, tolerant to
clyphosate. the actix c inI (rcriIent inl the Ron- ndnp11 laMI'lk ofagic l(ICItL1-t oral-hericides, bx
oslertionl of, the (7p4 cpy'~ coding1 sequceLCIC t'rom fA-roKba~clrilimi y~. strain (iP4 into Corn.

Studies, [Mix C shox~ n that gI\ phiosate inhibits, the enzx me1 5>cnolpyrux vishki iniatc-3-
phophate sx thase ( EPSPIS). ai key cnzx\ me inI the shilkimate pathxx ax (Franz ci (Ii.. 1997).

The CP4 IilSPS [)5 rotein is 'U netionall imar to plant HISPS enzymes, bUt has1 aI muLch
redcedICC a lIi11 ntx'0 Lfogl\ phosa',~te (PadgeCttc ci (!.. 1993). Inl Cox coit ional plan-ts. gix phosate
hi nisk to the planit EIPSPS en~zx me1 and blocks, the biosx ntheicsP of aromatic ami no aiccid.
therebx starx ing plants of' theseC essentiadlInutrien~ts (Stetinrilken and Amirhcin, I 9M0
1-lasam, 1 993). In RounduCILp Readx' p1Lan~ts. thle nIUtriItional ruiremenlCI-lIts, 1k0w groxxI ~thad
dcxc clopment are mect bx the cooit i nued action of' the glx phosate-tolerant CP~4 EPS PS
en~z\ 11C inl the presenlce of' glx phiosaLte (1Padg~ette ci a!.. 1996). A compreliensi e safetv

assesmentof the CP4 [iI1S PS protein has been described inl the literature (Hrrso (d a.,

1996).

ROMuCdup1 111C Rot1itUtp IZCxtd\ 11C lCealtICI twd ii udkm I.. Mt\on,,,nto IL c~hnoIon t I ,C.
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The p14 cp~rsp -cene from Agrobateriumn xp/. strinII CP~4 1,has bee sequeCedCIC and it
enlcodes~ a 47.0 kL~a (il4 EPSPS pr-otelin ConiSIting of' a > ingle poI> pepltide of 455 aminol
acids, (Padgette el a!.. 1993). RudpRead> corn ex et N K003 conitalins txx o -4 cp/) V

codinl e sequences,. The f'ir't CP4 EPSPS is thle sameI ',I' thle one f'ound1 InI Rou1ndu~p ReadyC
So\ bean>. canola., cottonl, anld sucarM beet. The second CP4 EPS PS codlineI sequcILCle hlas
tx o nuLIClIeot Ide chani-ces one of'\IICI xx hi ,Ih 1> I let, and COIIC\ one C x I hi-ch L resut InI an1 ani1 ICn Iacid
substItultion of' pro0J11 me1 foCluci ne at aminlo acid posItoion 2 14 ( L21I4P) ( ASxxood ct a!.,
2001I).

3.0 P~LrIpos

The purpose of thi's Stud> xx as, to ase~s, the effe'ct ofhecat trecatment onl theimuo
dletectabil it % of' the CP4 EIPSPS andl CP4 L.PSPS L2 I14P proteins in thle cra1ml of' RZoundupLI
Recadv corn cxcent N K003.

4.0 Test, Control and1 Reference Substancc Characterization

4.1 Ye ,` Sii S11)IMW. Tihe te~t sub~stanIce xxW as ounlidup1 Readxl coin ex en N K003
(LI MS OOZMGIR002880. lot SCP7 IA1-9C 1T). DueC to a traniscripitionlal errior-. thle lot
iuLinIIher listed InI the prIotocol xx as incorrect. Th is diex iaitioni from the pr-otocol had nlo
mpaIINCt onI t he quaCLII it Of' theI studyI . GrInM f'ro0m RZoundupIL I Ready cor ex cu it NK1003. \x hI Ich

contains both the CT4 EP'SPS anid CP4 FlPSPlS 12f1410 proteins, xxas groxxn acco)~i1~ to
ProdcItionI Palan 00-01 -46- 18. The identitxt of corn cx cut NK0(03 grain xx as conirmililed b>
Ii ne specific po1> mer-ase chainl racLItion (PCRZ) prIor0 to initiation1 of thisl stud>. A copyV of
thle cer-tif'icate of analx\ sis for thre tC~t subsh'tanlce IS incCluded xx ith the Stuck, data. 'I hie test
subStance xx, as u~d to aPSess thle effect of' heaLting( on thle i mmunLIIo-deteCtahi I t\ of CP4
EP~SlS and (1P4 I- S PS 1I14' I 40 potelins pi-oducedl in the -cramt of corn ex enti NK1603.
BILeSca se o thle short-term'l nIature Of thle studx . stahi1I~tV Of' the test subhStance xx as~ no0t
aIs>e Ssed.

4.2 Con' r11ol Sulb xIalie. The control substan-ce xx a> corn linie RX070) (LIMS
OOZMGR002889. lot I1746LDRP) that xxasalo produced according to 11rodCLItionl Pkla
00-01-46-1 8. The absence of the NK603 ex cit liehabeen conflirmed by PCR. A cop\ of
the cer-tif'icate of, anialysis is arVIChi x d xi th theC Study data. llecausec of the shor-t-terml
nature- of' thle sttudy. Stabiiitx' Of' thle control substance xx as nlot asses~,ed.

4.3 Rejcreicc .Suhxwncces. 'lxx reference subhstanIces xxCI eeused inl thiS study: (i) I-,.
co0/i-prIodCedICC CT4 LPSP~S pr-oteini (lot 5 1 92245) and (Ii) E. ('O/i-pm-CILriceCC CP4 FPSPS
L2 14P) protelin (lot M ON-()124-~S ). DueC to a1 typogra~phical errior-, a dex lit ionl froml the
protocol xxa -x ittei- to corr-ect the concentrationl of KCI in the stor-age buffer of the CP4
EPS PS pr-otetin. Th is \ dcxiat ion from the protocol hadI no 11impact Onl thle Cuallt it>'o thle
StulRV. Both referceIC substanices xx ere stor-ed Inl aI -80( C frI-eCier. Copies, of' thle
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cet lcatces of 'ana siare archIi x ed t I ji ,th L1 nCI dat~a. Si-mm11Laries Of' thle
characteri/ation data Ior the referenice substances are described in a table belo\xx

Characteristic CP4 EPSPS (lot 51922145) CP4_ELPSI1S2141"_(lot -NION-0 124-PS)
IPL 1t v 90).( 9 5.2
Conlcentration] 3.96 mc. ml- 2.4 inc.mL1
Comlpos ii. on 50 mM Tii s-I ICL p1-I 7.5. 50 mM Tris-l, ICI, pH- 7.5. 50 mM KCI. 2

5o mM KCG. 2 mM 1)11 T mM l)TT. 25 A x/ ) cl\ cerol
50 %(x/x ) clxA~ceroI ___

-5.0 AinalItical Mecthods

Thie temyperature selected (204 'C) f'Or dii studV simuIlaIted thle temperal-~ture- usedC for
preparation of corni prodl-cts, f'or hum11anl COnsuimption. [or the product ion of corn flakes,
(thle most popuilar rcead\ -to-eat break fast cereals in the Un ited States,). Flakes airc toasted~
inl a ons-fir-ed ox enl farl 50 ,cc at 302 2C or 2-3 miii at, 288 'C (Rooney arid Serna-
Sa 1(1 i ar. 1 994). Smflck f'Ood prodl-nets suLchI as COrn anld tOr-t illa Chlj)i p 1s are dee- fat fied-C
dturn l pr-oductionl at a rccommenicided tem1pera~ture- Of' 1 88-2 1 0 'C (Roonex and Serna-
Saldi\x ar, 1 994). Tlhe temiperature chosen.i 204 0C. is consistent \x ith the temlperaItures'
usedCC f'or thle commer-1ciaC,1l-preparationI of COrn1 l'oud prlodcLIts. W\Vater xx as added at 25%,
(x\/xx) to thle Samples prior to ajpplcationl of the heat 0-Ltrleamet, to si muLlIte thle effect of
11manlnettirU111i ii 1o COrn1 prodcLIts. The method selected to detect, the presenice of' CIP4
EPSPS and C1P4 EPSPS I1,21I4P proteins in corn gram isl 1-I iighl sp)c~ific andC Sens"itix anld
is, ideallv suited f'or the detection of' CP4 lHPSP~S and CP4 [ PSf)5 L2 I14P proteins inl
compleX matri[7ces suIch as COrn1 cr1aml extracts,.

5.1 Heaiinc~. The test andC con~trol sUbstanIces~ xxF crc crot1id to a fline powder under
studx\ 02-0 1-40- 1 5. A portion of' each of thle crloun1d 0rai \i LI"a) heated 'it -204 0C- Ibr 1 5
miii ci-tes, inl a programmable electric f'urniace. The protocol dec,~ribed hecating tile sanilles'
for 30 minu11-tes~ at -204'C. but hecatincg the grain samples for 30 m-ilnutes resulted Inl
charri ii ,. Thlerfore-. the protocol xx as ameiided to change the heat ing time to 1 0-35
mi ntites instead of' 30 minutes,.

5.2 Lxvraction ol CP4 LPSPS oand CP4 LP.SPS L214P~ Pr'oleim 1 1ho NK603 (;radil.
Unitreated andle heat treated samples of' N K003 and control grain iixxcrc lioinogeniied
separately inl plastic Ceiitr-if'ge1 tubes~ ii P113 ST and 1 xfLaenini Ii bu ff'e. PhIosphaILte
hUff'eiC ed sline coitaliniii Txxceu [PlBlST, I mNI KI I 1)0~ pI 1 7.4. 1 37 niM NaG. 1(1 iivM
N-AIP04~O and 0.05(1 (x /x) Txx een-201 xx as used to represent a relatix ely mil LI tlUCOLI5

extract ion hulffer xx ith phi\ siologic ionic streiigth and pH. xx hereas 1 x Laetmmll hibtiff'e

131.3 mMl TRIS p11 (i.8 10/(xx/ SDS, 2.5% x/x)2-merclcaptoethanol. 12.5%(x /x
-Ivx'cerl.OI andl 0.005% Clx /x)B3romophenol Blute] I x as usedC to repesi)i-Ct a denat Uri i aiid
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reduCI iCi e eXtraCt ion huller. [he t issueC-to-hutffr \01olume1 ratiox s I c1_ tU sue to 10 ml.1 of'
exILItrcion hu HerI. SamplesC' Xx ere olomogeinied xx ith a hand held hom-o-eeniicr (Liltra-
Turrax 'I S. Germanv) at setting 5 for- 20 secconds,. Extracts, xxcrc centri'Liuged IfOr -~ 20
nminutes andti 45() 1iL of the soUpernatantst xx eretrnfre to a fres0'h x jal. Lxtracts
prepared in lPBST xx ere dilu1ted xx ith 2X LIC aemini1i hu Her1. All sample)IS \x ere stored In at
- 80 (J I'lCOlrer ufntil anaixl led.

5.3 SDS-PAGE uiud Iummuiohlouihin. Samples, x\ ere heated Ibr 3 minu11tes' InI a[ heatffinl
hiock seCt to aI temperaI_~ture_ of 10(2 2C and SDS-PAGL. xx as perlorMe us~im 4 -20K/(
polvacr\ laminde gr-adient gcels according to SOP BR-ME-0388-0)1 us'ing the mini11 gel

sx tem ( NOVFX. San Diego. CA). Electrophoresis xx as1 COI]dCLItedI at 1 00 V\'fOr 30
m1i nutes lolloxx ed hx an increase to 1 25 V f'Or 30 itoH notes and a I Inall\ to I 5( V f'Or 30
iIvn nLtes (Until the dx\ c front reached the hottorn of'the gel). Proteins, separ-ated h\ S DS-
PA(GE xx crc electrophoreticall, transfer-red to PVDF mermhrancs (0.45 LIM. I nx itrogenl )at
200) mIA conIstant curren1t for 90 on ntesc~. JNon-s)pecific sites, on the mnemhranmcs xx crc
hlocked xx ith 5K '(xx/ NFIDM in PBST for 90 minuteLIS. The hlot xx as prohed xxdi a cot
Manti serum1 (l-ot .1363 1 3 149) raisecd agatinst the CP4 EPS PS protein at a 1:2000 di lut ion InI
IPBST that conitained I K/ (x /x ) N FIM. After an ox cmi glht IInCuhationI at 4 'C. excess,
,Coat antihox x armoxed hv three xx ashes xx ith PB3ST forI 5-10 minntes each.
Biotinx lated protein G (Pier ce. P/N 2998S. lot 7072032. Rock tkOrd. II-) at a 1 :2000
dIiluinII In P13S F that CO~ntai1ned I K (xx/ NFDM xxW as usd to hinld to the Ioat antti od\x
atLIread houndC to the test protei n Onl the hiot. A fter a1 One hour1 HInCohation at roomn
temIpera~tor1c. un0Ohound protein G xx as reimoxed hx three xx ashc', xx i th PB ST For 5- 10
m111inte'. echtd. F-inal ly. to prohe f'or the houndC Iprotein G. Neutr-Ax idin con~jugaTted to
horseradishi perox idase (Pierce. P/N 3 1001, Ilot 707203 1 . Rocklford IL) \xx asusd aIt ai
1 :1 0000) dil Litton in PB ST that contained I K-(xx /x NF1DM. Becaus_1e of the lack Of'
ax ai lahle re (ns iff~erenlt lot numh11Icrs than] on gi nalh lx peci ficdli the protocol forI hoth
the Biotinvlalcd protein G and NCLotrAx KIdiM conjuga"ted to hor`seradishl per1ox idase xx-Cr
used in the stuidx. Fort hermore. the concentration of' NFI)M useCd in the dilu-tion hu ffcr
for the pi marte\ antihody. protein G, and Neutr-Ax idin H RP xx as, also changed. Thces
chanoes xx cre dIocumen01ted xx Ith a protocol dcx iation xx ithout any impa)~ct onl the Cduality Of
the studx. Af'ter HInCUhat ion f'or One h1ourI at room11 temperaI_,ture.C u HIIound NeutrAx idin xa
renmo ed hx three xx as~hes xxithe PBS I' f'or 5-15 m1111intes echII AHMersham11 I 1ugh Range
color mole1cular xx eighlt marker (RPN 756) xx as, anah, /cd on each gel. Immonorea01cWti\ e
hands xx crc detected usIne1 enhanced chemh_11ilu inecenCt (ECL) reagenrts, (Amnershamn. P/N
RPN 2106. BLucking-hainshire. UiK) anid Hvperf'ilmI m (Amcirsham. lP/N RPN 3 1 14K.
Buckin-hamshilre. UK).

5.4 Imiu-e analvmi. Image analyx'sis xx as perf'ormed usine ai BioRad model G3S-710
calibhrated imaging densitometer (HeCuLles., CA) supp11lied xx ith QUant itx One softxx are

(vrin4.3.0)) according to SOP1Z -1IIQ-0599-01I. The Pixotocol initiall clvescrihed that
x\ersion 4.0.3 of theC QuanIItitN SOftx ar xx ould he used f'or deniftome1tricanls.



\1i~~~~~jiu~~~ (ioiujxin> ~~~~~StLl(L\ No. 02~-01-46-14
F1, Rcpoi t MIS1 No. 1795S

PliodLR-t Sj Ilt Uci tinci .io4 ci T

hxxCx\Cr. til hc ofm lxrc xa>later uipgradled to x eri-,oi 4.3.0. This dci iationi from thle
protocol has nio impaXCt onl the CuaLMitx ol the ',tdxl . The ('1P4 EPS PS andI CIP4 FPSPS
L2 I 4P prot-el1 IC elx cisx rc esti mlated hN Comparing" the Conltour qutanititics (thle produlct ot'
thle i\ Crall'C Kaind Of) mlti p1 ll~Icd bx the bandC al1-ca inl MmJ) Of' thle ha~ted anld unhea1C~ted

smlsto ai >tandardC Curx- C.

6.0 Control of Bias and Qu~a~itN Control MeaSUres

Appropr-iate control> n tnad xc- i n \e el uICLICd xx ith eachr anal v1yi s to Calibrate the
mmu`1noblots)01~ an-d conifirm trasicrl'Jl to thle n1i tocl 0CIh-lII ose memb)ranes Appr~lOpIaFte sets of,

samples, xx crc anaL icd COl1CurrCnltl x so that any1 run1-to-runl x\anationl ima bc elimin,1atedl.
lBoth reference subs1'tances xx crc spi)ked into control ma1,trix to accounrt, for anly po"ssiflc
nutrix effects.

7.0 Results and D)iscussion

FICeatCCd andt unheaC~tedl COrn1 c-1-ra pmx~ ers xx crc exti-acted separately xx ithe PBST or lx
LLamm111 i buffe~r. PI3ST rcprescnited Li relati\ xcl mi Id extraction bufferC hax inc"
plyivological ioniic strength aind p1l 1. xx rera> I x Laemmili buffer rcprcsen-tc~l a strin1Lcn
eXtractionl bU ffcr that Con1tai nedC Cdeter-1)Ct 151). 1(K (xx A ) ~1I and ILreduc( in IC act [2-
mercaptocthaniol. 2.5%(~ (x\/\ )1.

The amoun-1t> Of (TP4 FTlS1PS and~ CTP4 FlS PS L2 14 protei ii standaki-ds detectedl inl corn1
samples befo(i-e anid after heatiiu c are suimmariicdl ini Table I . Al thoughI thle ICx el, s of thle
Cl14 FPSSPS proteins, inl non-hearted crami extracts, xx crc abox c the highest dlata polint onl
thle StICanda-C Cu-rx e. thle equat0ion derix ccl from the standcard Curx- C rercrssoios xx as still
usedCC to estimate the x aILuCs, ofCP4 EFPSPS priotelins. This resuLltedI inl an1 und~er estilmation
of the truelex ]ls Ckcontained inl these samples,. While the estimated lexvels ot CP4 LPSPS
pi-otlcisn efr h e1O- iati i \ l-c\ er Xtrplated1IIC x aL1uCS. thle dalta ClearIVl11i ndCictcs, a loss of'

mmunrcaci xitx ater eat reatent Fi ures1-4 shloxx the effect of' heating) ande
extrat io on he i munodettabiIi txo h P P PS ad(I4lPSlS L2 14 pr-otei u

inl cornl mati-ix.

Valrxinc- amounlts, of the r-ef'ernceI sthstances spiked into) conitrol grain extractsr xxcrc
loaded oni all fourll immun-LloblOts, to generate a stanclai-rcur CL1-. E. COil-prIodcedICC CP4
FPSPS ande CP4 EPSPS L)21 41 proteins x \eic spikedl into control graini extracted xxith
PJ3ST (Figures 1 andc 3. lanecs 2. 3. 4. 5 and~ 6) or I x Lacirmml h~iTbffr(Fgue 2 alicd 4.
lanesc, 2, 3. 4. 5 an-d 6). Lxtracts froml unhieatedl adir hecatedt samples~ ol control ci-ali \\xxcl-
loaded in laucs 7 and~ 9 of each gel (Fi gciiles, 1-4). respect ix clN - Extracts hIrom unhea1CLted
andc heatedI samlple> ot' crari n rom cx cut N K603 xx eie loadedc inl lanes 8 aind 1)(-ig e I -
4). respectivelxy-
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The daIta demous~t rate thaIt hecatin-eL SI0
11cIij icat decreaseCd the i mmtno-cdetcctahi Iit\ of the

(C14 EPS PS andi CP4 E!PSP~S 1L21I41) proteins,. The reCduICtionIII CindteCtailitV xxW asmuChI
-ereater tfor extracts prepared InI lPST thanl Cr thle extracts prepared xx ith I x I aInml111
buff'er. InI the casec of the PIBST extraction, becatngnc of the poxx erccd -rai n reduced the
immun11Io-CdeteCtaIhII V o1'ClP4 EPSPS and CP4 EPS PS 1,214P proteins to nlon-dectectable
lex el. InI thle casec of the lx LaemmiII hull01er extraction, healting ot the poxx dered grainl
redcedICC thle immunI~io-dctcctah1iitv of the ('P4 FPSPS and (]P4 FPSPS 1,21 41' proteins hxy
at least 90%y(

The pociNlonal ant IhON used~ InI thiP st ud\ idcnct ili'ed hot h the (CP4 [PS PS andl (P4
FPS1PS 1,21 41) proteins. I Ioxx exr. other m1inlor rs-rat chandsk xxcrc ohberx ed onl
the blIots,. Thle hand migra1-~ting( just Lthmx the CP~4 El-SI'S band~ (F-''iIures 1-4: Ianes, 2-0) is

one sch exmple.These, CIross-rcactix e bandsc 'in no xx ay inefred xxihdata

n1terpretationl. IIII-orccThe reduced im uoratix 't\ of the C1P4 EPSP~S and Cf)4 EPS PS 1,21141P
pr-oteIns' due1 to hea~ting is, x ery dramatic anid thle \ Psual lo,,, inI siginal is clearlx obsecrx el InI
thle resu-lts obtained.

8.0 Conclusionis

Corn is treated at hi ~gh temperatures dluringu commerIcIial procesi nit. The tempera~ture
seclectedi (204 'C) for1 thisl studx' simulaIted thle temIperaturIe uIsed for1 thle commer1cI-ial
prod c~tI1 ion ofCOrn1 prIodcICts for1 hu-11man Cons"Umpt ion. The resuLlts, from the 1113ST
extraction experiments demons~trated thaut hleat treatment at 204 'C' fOr 15 mi n1 resultetC InI
the Complete loss~ of' the immu11tno-cletectahilitv of CP4 EIPSPS and CP14 EPSPS L2 I1411
proteins present inI Roundup11 Ready' corni ex ent N K003 (Figures-C 1 iand 3). For samples,
extracted xx ith I x 1 aemmi-I hu ffer. the lex els of the ('P4 [[)S PS proteins declined f'rom a
rangec of' approx imatel' 1 .7 - 1 .5 ng to 0. I I - 0. I 6 ng( upon(1 heat trea~tI ment (I-i(1 cure 2 and
4. lane 8 x\ersus, lanec 10). It xx as therefore1- Concluded that heating Condlit ions, associatedc

xxith ty pical corn processi n. ~ IIx il ien iatlxrdceII thle i mmuIIno-cfetectabi Iity of the
CP4 BPS PS proteins xx hen present inI corn gram matrix.
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1 2 3 4 5 6 7 8 9 10

220.0 -

97.4 --
66.0 --

46.0 - * '

30.0 - *

21.5- -

14.3 -

FigUre 1. hunirunohlot anaIN si', 'dilow, ilig the effect of heatim(g On the (IetectabifitN or
CP4 EPSPS protejin extracted from NK603 grain Nwith PBS]' using a C114 ETSP1s
protein stand~ard curse. Protcjiw x\ ere ,eparatcd hy SDS-IPAGE. efectr-o-blotted to
PVL)I membr-ane. dectected \N\ith CP4 EPSIPS antisra f,1ol alo ed b protein G anid
NCutr-A% idin HRPI "I bind~ina. The immunoblot %x as deVCjelope Usini1, the EC L sxs~teml.
Lanec I corrc',poncs to A mer'hani rai nho~N higoh-rance MW mVnurkers, (Mka) shm\\n onl the
left. Lanes, 2-C) correscpond to the ('P4 FPSPS protein staindard. The arriow( ) indicate',
the position offthe CP4 EPSPfS protelin. T'he 'aI/c of, the mu11ge has beenl adjuLttc( to Ballo',x
1for presen01ta~tion II ftI cure formlat.

Lae Sample ]Volume Leaded Amount Loaded
1 Protein MW Markers 20 tl- 1 /g/and 
2 CP4 EPSPS from E colt centre! grain (RX670) 6 utL 0 45 ng (CP4 EPSPS)

PBST extract
3 CP4 EPSPS from E colt control grain (RX670) 6 LIL 0 18 ng (CP4 EPSPS)

PBST extract
4 0P4 EPSPS from E co/i -+ centrel grain (RX670) 6 Lt 0 09 ng (CP4 EPSPS)

PBST extract
5 CP4 EPSPS from E co/t - centre! grain (RX670) 6 4.l- 0 05 ng (CP4 EPSPS)

____PBST extract

6 0P4 EPSPS from E co/t control grain (RX670) 6 ptL- 0 02 ng (CP4 EPSPS)PBST extract
7 PBST extract from unheated RX670 con~trol gra~in 10 At
8 PBST extract from unheated NK603 grain 1 0 At __________

9 PBST extract from heated RX670 control grain 1 0 [A __________

1 0 PBST extract from heated K0 ri 10 uL ___________
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Figure 2. Imninn~inobt inaih -%iS shoN ing the effect 01fheatiiig on the (IetectalilitN of
CP14 EPSPS proteinls extratCedI fi-oli NTK603 grain wNith I x Laleninli b)Llfer uI'~ing a
CIN FTSPS p~rotein standard curse. Proteins, \ crc separ-aled h\ SDS-PAGL-'; electro-
blottcd to IPVIF membriane, dectected v~ ith polyclonal C114 EPSI1S aniisera 1foIlox ed by
pr-otein iiG and NCLntiA\ idi n H1-1R1 II~ hkicnd-o. 'I1he mmnnob11lot \0 a de\Celop~ed Uosi1L nIlth
FCL 1, te.Iane I corresponds to Amcirsham ro nboo~x hlih-range NIW\ markers" (kI~a)
sho\x ii oni the lelt. Lanes 2-0 correspond to the CP4 EPIS PS protein standakrd. The arro\t

ll)lindcates~ the positoion ol the CP4 ELPSPS pr-oteinl. The size of the image has beenl
adj oL'tCCd to allow f'Or prcesentation ll III fenr1-e l'ormiat.

Lane Sm plIe - ou e Loade AmountLoaded

1 Protein MWV Markers 20 itl- 1 iig/band
2 CP4 EPSPS from E no/i control grain (RX670) 1 x6 oLt 0 45 ng (CP4 EPSPS)

Laemm~i extract
3 CP4 EPSPS trom E co/i control grain (RX670) 1 > 6 ~1 - 0 18 ng (CP4 EPSPS)

Laemmli extract
4 0P4 EPSPS from E co/i control grain (RX670) 1x 6 uL -~ 0 09 ng (CP4 EPSPS)

Laemmli extract
5 CP4 EPSPS from E co/i control grain (1RX670) 1>x 6 l-L - 0 05 ng (CP4 EPSPS)

Laemmli extract
6 CP/ EPSPS from E co/i control gra n (RX670) 1 6 LiL- -~ 0 02 ng (CP4 EPSPS)

Laemmli extract 
7 1 x Laemmli extract from unheated RX670 control 5

8 l x Laemm~i extract from unheated NK603 grain 5 LiL-
9 1 x Laemmli extract from heated RX670 control grain 5 LiL

L10 I 1 Laemmli extract from heated NK603 grain 5 tiL- ___________
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Figrure 3. firimunoblot ainalvsis show~ing the effect of heathig oii the (Ietectalbility of'
CP4 EPS11S p~roteinls extracted fromt NK603 graini with 1P1ST tising a CP4 EIPSI'S
1,214P protein stanidard curie. Pm-teins" \\l Crcspar-ated h\, SI)S-PAGE: electr-o-hloiied
to IPVD)-~ membriane. detected xx ithi po[}clonal CP4 EPS PS anier olIo\xed h\ pr-otein) G
aind Neutr-A% id n I IRPI 1' hindi n(e. [heC tin1fU11noht, xx as, dc\ eloped sigthe ECL
sx stem. Lane I corrtespond., to Aimers-,hami raLinhoxx high-r-anee) MW mar-kers, (kF~a)
shov\ n on the lelt. LIcane 2-6 correspond] to the C P4 EPS PS I) 1 4P pr-oteini standardc. The
arrioxx ( ~ ndicates, the position of the CP14 LIPSPS L2 1 4P pr-otei n. The si/c of the limage
has heen adj u sed to all 1\X0[o presenltaLt ionin III curelorat.

Lace Sample Volume Loaded Amount Loaded
1 Protein MWN Markers 20 [tL 1 ~tg/bancl
2 CP4 EPSPS L214P from E co/i control grain 6 ul- 0 5 ng

___(RX670) PBST extract (064 EPSPS L-214P)
3 P4 EPSPS L214P fro m E colt control grain 6tL 0 2 ng
___(RX670) PBST extract [L(064 EPSPS L-214P)
4 064 EPSPS L214P trom E colt contral grain 6 [il- 0 1 ng

(RX670) PBST extract (064 EPSPS L214P)
06C4 EPSPS L214P trom E co/t control grain 6 iLL- 0 05 ng
(RX670) PBST extract _______ (064 EPSPS L21/IP)

6 CP4 EPSPS L214P trom E co// control grain 6 LiL- - 0 025 ng
(RX670) PBST extract (CP4 EPSPS L214P)

7 PBST extract from unheated RX670 controlgain 1 0 [I
8 PBST extract from unheated NK603 grain 1 0 it
9 PBST extract from heated RX670 control grain 10 ii ___________

1 0 PBST extract from heated NK603 grain 10 AL __________
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Figure 4. lmnnmtnoblot anaIk sis showing the effect of heating on the detectability of
CP14 EIPSIS proteins extracted from NK603 grain N~ith Ix Laeninmli buffer using
CIP4 1IKPSPS 1.214P standard curve. IPiotein, xxI- 'Crcspar-atedl hax SDS-IPAGE: clectr-o-
blotted to P\VDF meinbrane., detectedl xx ith poiN clomil CP4 TIPSPIS aHnti SCm- [lo10loxx hd b
pr-oteini G aiod Neultr-,, idinI I IRP I 11 binin(iig. The 1Imnmnoblo0t \x as, dCx Cdoped( Wu1inc the
ECL sv,,tcn-. Lanec I correspondics to Amershmn r-aiinbox i-an MW mar-kers (kDu)
shoxx nI onl tilhe IckI. I ans2-6 corrcspond~ to thc C P4 LBS PS 1-2 1 41' pr-otein 'lnrI. lihe
arr-]oxx ( Jl inicates, the positionl of the (i1P4 PS PS 1-2 1 41 proteini. [he size o1 theim e
Ihas bee adCjLIuted to allT Toxx ft pr-esentutioni inl iUI cur 11Lormt.

L a ne Sample jVolume Loaded Amount Loaded
I Protein MW Markers 20 ul- 1 uLg/bandl
2 0P4 EPSPS L214P from E co/i -i control grain 6 itL- 0 5 ng

___(RX670) 1>x Laemnmli extract (0P4 EPSPS L214P)
3 CP4 EPSPS L214P from F co/i control grain 6 AL -~ 0 2 ng

___(RX670) 1 x Laemmli extract (CP4 EPSPS L214P)
4 CP4 EPSPS L214P from F co/i-h control grain 6 il- 0 1 ng

___(RX670) 1 xLaemmli extract (CP4 EPSPS L214P)-
0 P4 EPSPS L214P from E co/li control grain 6 ,Lt 0 05 ng

___(RX670) 1.~ Laemmli extract (0P4 EPSPS L-214P)
6 CP4 EPSPS L214P from F ca/i - control grain 6iL-~ 0 025 ng

(RX670) 1 x Laemmli extract ________ (P4 EPSPS L214P)-

7 1 / Laemmli extract from unheated RX670 control 5 nLL
__ _ _ grain

8 1 Laemmli extract from unheated NK603 grain 5 [IL
9 17x Laemmli extract from heated RX670 control grain 5 ntL
1 0 1 x Laemmli extract tram heated NK603 grain 5 iL __________
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Appendix I
Lis of Applicable Mtethod SOPs

SOP Number SOP, Title

BR-ML,-0388-01 SIDS PoI\ dcrv~aluildc Ge ElectrophloresI~l

GEN-PRO-002-03 WVe~ternl B lOt A\flI\ ',P, (llIIfllllfolotltmlE)

BR-IQ.-05(9-01 Blo-Rad (GS-'710 D)cnitomleter
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1.0 Regulatorx Compliance

1. I 1 f oipinc GhisIs a prOdlUCt characteriiationi Studx as deflined b\
SectIoitn ~ 1060. 1 35(h) of Ithe Lnit tedf States Lniv ironlIII menalI Pr-otect IonI
Auciic (I PA) I ccderaLl Insecticidle. FLungicideC anId Rodenticidc A\ct
Fl- FRA\): G ood Lahoratorx\ Pr-actice Standcardsk (40 CFR PBait 1 60)
mended~cc to chara'cter-cIfic h ph\ s Ical anld/or- chemical pr-oper-ties, of' a

pOtenIttIa Comn11Ci Cial prIOduICt. TliP stnd\ xx Ill be conducIIted InI compi)lance
\\i th all r-equir-ements of sect ioin 160. 135(b).

2.0 Purpowe

Mdonsanto Company hast, dcxelCopedC RounduIp Readxk cornie ccjt N K003 that iS toleranit to
elph()1s0atC (theC aLcti xein1Crd ient, InI RoundupIJ) flaini Ol'LIoFaricultoral herbhicides') at the
xx ole planlt lexel . 1 hec cornI Ccx em N K003 xxd as procILICCC x ia stahle inserftionl ot the (7)4
cpsp~ cod1ine, regionl hroni x ctor- P\V-ZM( iT321 it()o the oenome of corn. The Hinserted
DNA ini corn cxcot N K603 hias hbeen seqluecdca. RoundupIJ ReaId\ corn cxcent N K003
contains txx cp(4 cp ~p coding reg-ions,. xx ich (Ii ffer bx txx oIU nclot ides, onec of, xx hich
res'ults 11 Hin aam111ino cid siibstii~t ion of rline-1'11 If0r IleuCi at amino acid 214 (L_2 l41)) inI
thle en-codied pr-otein. Both J7)4 cp sp codingi, region xxccprsn i the fi" I-St (I I) anid the
seconid (IAC' I1- I ) ('1cneat ions" a tcr tr-anistformationi. Thus,. thre corn cx ent N K003 prodcesIC'
hoth the ClT4 LBPSPS (5-cniolp\ imxi \ Ishiki mate-3-phoSphate sx ulthiase (Cine ioMil
A -robacicrilmu Sp. str-ain C P4) anid (P4 FPS PS L2 I 41) pr-oteins, each of' xx hich containl
455 amino acids.

The p)urpfose of' this, studCy xx as to asesthe eff'c~t of' hea~t treCatmenCt on1 thle I 1m1UHo-
dletcctabilitv' of' the ClT4 EPSPS L2 I 411 and CP4 EPSPS lprOtCiilS prIodcIIed InI the cramlil of
Roundup11 ReaId\ corn cx cit N K603.

3.0 Tinielines,

PIroposedc e xperimenital starlt dlate: AprIl 2002
Prtoposed experimental terimination date: Max 2002

-4.0 Test, Control andI Refecrence Substances

4. 1 TCS S111)b IoMCae. The0 ICst substanL1ce is Round upIJ RCLaCx corn ecx ct N K603 (LAM S
00ZMGR00)2886, lot SCP7 1 A9C'IT). Gr-ain from RoundupIJ RHoead COrn1 cx co~t
N K603. xx hich contains both the (Ti4 LBS PS and CP4 [LPSIPS L21I41' pr-otefins.

xx a crox n ccordingL to Pr-odcLItion Plant 00(-0)1-46-1I8. The test subs'tanIce xxI II bie
used to assess thle CITMctof heatin( Onl the imn111Iuno-detectabi Iity' of CP4 EPSPS
anid CP14 FIPS lIS L2 1 4P pr-oteins contalined inI the criaiin of' N K603 corn. BlCCausc
of' the shor't-term1 nature- of the Stud\ . stabl itv' of' the test subtanitce xx ill niot be
assess"ed.

\ 2 NI~~~~~~~St, t 7958 Pae27 at 3)5
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4.2 (Coiirol S'ubt ance. The control subs'tanICe Is COrn1 li ne RX070) (LI MS
WNAVG RO02889. lot 1 7401 DR P ). The Control suhstanice xx as also produced

a1ccordinl'" to ProducIItion Pklan 00-0)1 -40-1 S. 'I1li absence of't1w cp4 cp~ps cod1itin
rc don has beenl conlifrnwd h\ PUR. A: certificate of ana-ix is x cr1lk ( tinle1 lack of'
ConII t InIIit nation oIt theC conIItrolI sLIbs tanIICe xx otIIh- I,` tnsnIcI Cor CO ent %C s xx Ill be
ar1Chix% Cd xx Ith thc stUdy, data.

4.3 Recrcnecc ~Suhxaoic. L. colY)/ipOdILiCCC (P14 EIPSPIS protein (lot 5 1 92245) xx ill 1w
uised as a relerenclce standcardl for1 i inniunffohlots,. 'I1li rcfcCrencc suhstancc xx ill I1w
stored InI a -80 C freeier.

4.4 To st and re1f'rrcn c sih siam c Ihara cleri"-ail'on. The I identit It o I f the test co rn C\ ent
ha~s been confirm ned by I Iiwe , lcci t ic PCR ( Product Ion Plan 00-0 1-40- 1 8). A

crificate of, analx ',is Coll fi rMil ng te resICulIts of' thle PC R characteri/ation anal xcss

xx Ill he archix CCl xx ith thle tudI\ da~ta.

The CP4 E[PSPS protcin cfrccsLnbstan1CC xxaLs inlitialkl cha~racterizcdl h>
H-arrison ct a!. ( 1993). The refeCrece1 suLbstance I> stored in a -8() 'C f'rccier in ai
bu~fferC so1lution COntai nineL 50 IWO 'I ri s-Cl. p1-1 7.5. 150) inM KCIL 2 mMl DTT and
50O1 x /x) gl\cerol at 3.96 img/mil total protein. The purity of' the i efernc
SLhbstanCC Is >90(Y) . The Initial characteri/ation dlata f'or tlw refeCrence substanice
xx a> conlirmied ]in AucusI't of 2000. A certif'icate of analysis for the (iI4 E11SPS
sta odlard x\ 'Il be archi\ xC \c x ith thle stuxI fileC.

5.0 Dc'scri tion of Elxperimcintal Decsign

The effe'ct of' heat treatment onl the 1i mmuno11-deCteCtabil itx of' the CI14 EPSPS and CP4
ElPSPS L2 1 41 contained inI the -rail n of Ron- udup11 ReadCy COrn1 Cx ent N K003 xx Ill be
aIssessed LsIne1 \xx eCern blot analx 'P. A Cjluots Of' theC LeroundIC COrn1 grainH conitain inc cx ent
N K603 xxi III be heated f'or 30-35 mnnUtes ait 202-200) C. extracted, and anadl> id uISi nc thle

xxetcrin blot anal xsIs. I Cleated conltrol saImples and unheiated samples of' thle test anid
control Ii iie xx Ill also he preparedC~. Moisture 1may be addedC( to thle sample11s prior( to
app111lication of the heait treatmenCts. I ICeated andie unhea1Cted samplesC' xx Ill be ex-dtrctd inI a
ph>1 si0ologCicllx reClex anlt bu~ffer- sx steisuch ais phospha1,te bu~fferedCC saineII xx Ith 0.0)5(1
Txx ccrn-2( enriched xx ith ai cocktatil of' protease 11-inhbitors. Samples xx Ill be loaded onto
SDS-PAGil -els, transblotted to either a nIictrIocellulos1e or PVL)F membrianec and the CP4
FPSPS anld CP4 EPSPS L-21I41) protein1s deCtected onl blots using a[ series of apprIopri-ate
blockii, ne solutions'. xx aIshes, anftib)odie~ ande de~tectionreget Imageanlyi of, blot

ilisxxill be Ult imiately h e cocl UCtedI to asesthe eff'ect Of heatiUM nOto thle iii o
detection of thec combination of' the CP~4 FilPSIPS and CP4 HPSPS 1-21I411 proteinls.

.\ppC1di\ 2 MSIS-17958 Parc 28 of 35
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5. AnaIN fical INIeflods and( P~roceduLres

5.1.1I Jo 5/i/ic(ailol l u/1ei/ic .ulv/iil a!WVelhods 'I lie xx stern blot anlalvxtieal
prIoceCdure- is a1 highl\ speci lId aw eni ix e mmunl oc(icalI Met hod to detect
cross~-react x c protein bandsl, inI complex mIixtLIres, suLCh as pr-otei cx tracts,
prepareI-d from11 COrn1 graIn (DL~etCher., I 990).

-5.1.2 Es/iroe/ion oJ souiples. L- iiaked samples, \x Ill he usedC to eniable the
comiparison1 OF heat tug) onl the extract ion of the CP4 FPSPS and CIP4 EPS PS
L2 1 4f proteins. Extraction will be performed usine11 tx o separate buffers1:
PhIosphalte holeI'redI Saline1 containing Txxceen 2(0 (PBS-i') repiresenits a reclati xclx
mild aqlueous extraction huller xx \Ill physiolog10ic ionic strength and pH. xhra
Laemml111 hi1buffer represenlts a dena~tturingc( andC redcCIIing~ eXtracWtion hulle1-r. The
haIked awl1( unb~aked amle IIx il e extracted inI PB S-T and ILicem-nil I buffer'.
Extract', prepared inI PB S-T xx ill be (Ii Iuted xx tit an eqlual x ofume of 2x LIci-emml I
bulfer and heaitedl for 3-5 ml n at I10 "t C. ExAtracts preparedCC In] LLI aemml hi-bff'er

xxil alo be hea~ted 1'kr 3-5 mm' at -I 100 "C. Lxtr-acts, prepared in both PBS-T and
LIWae mmli buffer xxI II be clairifiedl by centri fu Cation and subhjectedl to SDS-PAGE
andC I mmu n-110Oblt anal\ x1si. Both PB S-T and Li aemml'I corn1 UCmi11 n etracts, mrax hie
storedl at -(1 'C.

5.1.3 SDS-PAG(I./mhimnobolo/ analv' is. E-xtracts prcpared fr~om hecated and unhea1~Ited
grFoundI COrn1 grain1 samplesC' in I Laemmnl ihutler (I 97(0) xxIll be separ-ated by' SDLS-PlAGF.[
eradienCICt glsCF unIder- reduCIICI condition using a NO0VFX 4--->2K() polx crx'laiIde Cradieni
mlini-gcTl accord inc to SOP BR-MNIE-03188-()1I. Separated protein xill \II be
electrophoretical lx transferred to either at n itr-ocCILIIuOs or PV'DF membrhiane and
immunilohlott inl g subsequenItlV conducLIted accordinC to SOP GFN-PRO-002-03. Non-

peci he ites on blots xxilhe bl(ckedI LusIiuC 5sr non-flat. dry milk, (NFIDM') inI I x 1113ST I1I
imNI KHiO 1(1, m IIM Na l IP0O4. 137 mM N aCI. 2.7 m\N1 WCI. 0.05% Ax/ ) Txx cen 20, pI11
7.41 BlIots xx Il b e prohced for the presecnce o f the C'P4 E PSIPS a nd E2 I4 4I C P4 E PSIPS
prteins usi ne a'I1~,~ 1: 5000 dluIIt ion ofI goat an ti-CP4 L PSJI'S poE IxclIon dl an ti body (l ot#
13 063 1 3149) in lIIx PB ST xx ih 5~ x /x) N FDMN at rooml tem peratureI-. CharaelteriatIoion of

this , anIti b od y has beeni prexI jousI lcdecribhed (13 hak ta ei a!., 2 001I). t nb IoLInId p-Ol C Olonal

anit IbIodx', xx Ill be riused axx axv xx ith xx ashies, of I x PBST. Polxclonal ainti odx' boun1d to the
mmbrnehni xx 1 tib probed xxi th a 1:2000 (Ii luttion of bitiln\ kated prIoteinI ( (Piece.C
Rockford. IL. lot 7(019603) inI 5%1 NIFDM at room temperaI-,ture-. Unabound sccondlarx

antiodx' xx~ Il b e rinse II axxl a' x th xxahsof' tx PBSTI. The membrhiane xx'Ill be xx athe

xx it I Ix PB13ST folIlIoxx ed by thle additI ion0 of a I : I100(1(1I dit Ion of NeuItrAx \dn I I ' (H Rl1)
P~ierce, Rock ford IL. lot 7(19602) inI 5%1 N I- DM at room tem1peratu~re. Immunor1-ea01cWti x 
bands' xx Ill Liltimatefx be x isualiied on X-rax film, usingIi the ECL kit of Amersham (Cat.
N O. R PN 2 1 06) an d the Ins1 truLctI ions, prox\ icled by theC mann fa 'Lcturer. PrC-StalIne1d m1oleculIar
xxelihit imirkcrs xx Ill be usVed.

\pn\2 \ISL-17958 29~ 26 ci35
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tox c Ix elctrot ranfler o 'protei nS. Fi lmxx ill 'Ihe dC( el COpe)d LUSi nauoae

film11 processor.

-5.1.4 Opiiuoul Auu IS. SholdOIC inmmunoreactix e hands he ohserx e(1 in lmines
contali nin extraLcts of' hack-ed grain samples,. ima-e analvsis of' 'Ti mmun1oreacti \ 
hanIIds on hII)Iot Iii mII maIIyi\ he Condu CLCted us I ney a BI oRad model CGS-7 10 Cal I h rated
maInILIn destoee (II,,tOItC FII-CerI Il's. CA ) ',LIp `i I d \x I th QuLInIIt ItV OneI sox aret\L1-

(xcerSion 4.0.3) according to SoP) 131ZWI £Q-0599-01I. The le\ el ofs 'oa r the
eom hnait IonI ofI (CP4 E~S PS 1.2 141) + C1P4 L'S PS) xx Il he deternmined a,, hand (
Contour Cuant LyM~ (ax g. hand ODL x hand area inI mm. Ani eCCLuatiOn (1Ii near or,
cluadratic \xIII hie ltlted to the con~tOLir Cquantity datal Ohtained Ibr muIltile~l
loading~s of1 the K. (ou/i-produced CT4 EP~SPS protein relecrencc standlard spikedl
Into control matinx aind anaix Led COnICurrenCltlV to a~fTObd aI CluatitatixM e analysis Of'
thle i11mmun1-rea--CI~~cixe lex el ohserx\ed 1f0r these protein inl thle Unheated and hecated
corn nL sampes.rhe i~mit of dietection brI the CP4 E~S PS r-el'rneprti

n pats er ill ionl (ppml) xx Ihe definedC hxv the lex el of' the loxx et vi sihle
Standard inI nano-ram>, onl each hlot di\ idcd h\ the amount of corn rol matrix

6.0 Proposed Statistical Methods.

NO sLta'tisical 1functions, SuIch as ANOVA or t-test xx Ill hie emlplo\ ed to Compare mlegans Inl
th1is studx . Curx- C fiftti( n e functions in Excel aind other inistrn milenitation mayLI he emlploxed
asl ruiredLIICC lkrI the (CeneraLtion Of' hesi-fi t equaIltionIs to Standard Cnrx- e daLtal.

7.0 Control of Bia-s/Quality MIeasures

I-or- immuII-nohlot analx sis. the I_. Co/i-prIOduICed pm-te1in Standards, xxill he spiked int
cont~rol matrix to Correct for anx, ellect of, the matrix onl the mi Carationl ol, theses, protei Os.
PreC-staineId mole1cular xx e(,igt nmarkers xx ill he used to x en Ifx clectrotransfecr of thec
proteins to lPVDF meiLimhran. Appropriate >ets of'samples xxill he anlyzedVCC C011CUrrently
so that anx runl-to-run11 x ariation is eliminated. All a~sayI tuheCs xxil he appropriately
laheledCC SO thaLt no0 mix1-up)1 otflsampl ident itx Can occur.

8.() Records to be Maintained1

Records, xx Ill he nmai utained of all sample trans fers. analySes. the protocol andt all
cx i at ionls and amencidmlents thereto andI copies of' all letters memoranlda and other
corresponidence related to this Stnd~k . These dIocuments may IincIlude: photocopies.,
computer (reineratecd hard copies, or hiancl-xx ittcni notes that descrihe the prFOCedure-S USe~l
to nenecrate (lata for this Study. Upon completion of the study, aill sttucs records and finall

reotxiII he alrchi x d ait Mons~anto Company.
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9.0 Chianges to the P~rotocol

Pl anIned changes~ to the p)rot ocol xI ill bIe dIocumenII ted InI thIe '1-1 1 lormol It ri lIen protocol
ameCIcndment'. and siT'ned bx the StUdy' Director. Amendlment'. become part, of the protocol
and xx Ill be arch ix edt xx ith the protocol. All Iother changes, xx Ill he InI the l'Orm of'xx ritten
protocol lex Kations anid \xii beI tic led xx Ith the raxx data. AllI changes, to the protocol xx Ill
be LICdre'CseC inl the 11Ii nal reort.
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Protocol Amendment Formn Amendment #I 

Monsanto StUdv # 02-01-46-14

Daite changes implemented: April 15., 20(J2

Page number(s) and section(s): Pace 4. section 5.0

Protocol origina~ll. statedl:

5.0 D)escription of E'xperitnental IDesigni

The effect of heat trecatment oin the i11mu no-110Cetectahil it\ of the CP14 FPS PS and CP4
FPSPlS L2 141P contained In) the g1rain of Roundlup Readx corn e\ ent N K603 \% Ill he
assessedC Usin 111 Cster lot ana IlysII .LI\I I icUOts of th IICr( IounIId COrn-1 gr1aInI COn III inm cx I ct
NK603 xx Ill be heated f'or 30-35 minutes ait 202-260 C, extracted, and anaLIxIe/d using' the
xxesterii blot anal\ 'as. H-eated conltrl sapl anld unhe11ated samples of the test and
control line xx Ill also be prepared. Moisture1- ma\ bie added to the samples prior to
aIpplicationl ofI the heai trea~tmenits. Heated anld unheatedOCC samples hxil e extracted i 
ph\ sIolocical Ix rele an~LIIt h L Tier- S\stemII suc LICIaI )1s plI) IIa te IIuIttered sailine x t 0.051~(
Txx\een-2() enriched \\ ith ai cocktail of proteasc inhibitors. Samples, xx ill be loaded oflto
S DS-PAGE gels., tranishlotted to either aI 1nictrocellulose or PY lDF menmbraLne and the (iP4
EPS PS and Cl14 EPSPS L-2 I14P proteins detected on blots Usiu a eisfaprpit
blockin~g solutionIS. x ashes,. antibodies, and detection reagenits. I1ma(ce anl IVSi s of blot
hI m~ls xx Ill be u I ti rnatelV be conducLIted to assess the e ftect of' heating' onl the I'1111uno11-
dectectioni ofthlle combiniation of the ('114 HPSPS and CP14 EPSPS 1-21 4P proteins'.

Protocol amended as follow~s:

5.0 Description of' Experimental Design

The effect of' heat treatment onl the ni muino-detecctabiIi t~ of' the (iT4 FIPSPS and CIP4
EZPSPS 1-2 1 41 contained inI the -rainl Of RounduILp Reald\ corn ex ent NK003 will he
assessedC usng x etern1 blot anlal\ sis. :\AItiOts of' the grou1-nd corni crai n containinu event
N K603 xx ill be heated f'or 10-35 minutes ait 202-260) 'C. etracted, and anaix edl usIinc the
\xesterll blot anialv as. Hecated conltrol samles)I' anld unhea1CLted samples of the test and
Control Ii ne xx ill also be prepared. Moi'sture1- Ima\ be added0C to the sam11pICle pri-or to
application of. the heat trecatments. Heated anid unhileated sanliplc es xxIll lie extracted ill a
ph~ siolocical ly relevant buffer' sx stemI suIch as phosphate hlx ffrecd salline xx ith 0.05~(
Txx een-2() enriched \x ith a cocktail of protease i nhi hi tors. Samples \x ill bie loaded onto
SDS-PAG els transblotted to either ai nictrocellulose or PVDF membraLne and the (T~4
EPS PS and CP14 EIPSPS 1-2 1411 pr-oteins dletected on blots us'ingL aI serIies of appr)1oprliateC
blocking- solutions. xx ashes,. antibodies andle detection reagenrts. Im1age analysis of' blot
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I ibm11 %\ Ill he ultR1imate he condLuCtedC to se' the effect, Of heating1 Onl the immunoLll-
dectectionl of the comlhinationl of the CP4 EPSPS and (iP4 EPS1PS 1,21 4P protells

Reason for t1w amendment andl what impact will reSUlt fromn this change. Dl.u1ring1 the
studyl\. hoth the test and1c refet enCe snLh-,tanCC, xx ere heated ait -204© C for 30 m no11LtCs.
I fctleat i for 30O minuI]tes resl]tedI InI the complete Charrinrg of the Corn saImples aind the
experiment xasrepeaited. lHIii aviendiient, dlescrihes, the chance iii heati ii- timec from 30
m111inte to 1 5 iminutes. T'he effectL of hea~tingl san1Iple> fOr 1 5 mi f1lutes dIdC no0t nega'Lti\ xel
impact the study.

Date chianges implemented: N'la\ I. 2~002

Page number(s) and section(s): Page 4. section 4.3 and 4.4

P~rotocol originallv stated:

4.3 Re/cren c SilfiYuni cs. 1E. (Yoli-prFOdCedIC C'P4 LBS PS protein (lot 5 192245) x\xIII
he Used a., a reference standard for Immunohlots. The refernceIC suLhstance , III ihe storedl
inl a -(80 DC freeler.

Protocol amendledi as f'ollow~s:

4.3 Ref crcace Sidb uutu e s. T1'xo dlifferenit E. o0/i-produced CP4 IFSPSP referenlce
suhstance, \vIll he used( dCine-11( the studV. The fIrstreference sUhstance is CP4 EIPSPS
protein (lot 5 192245), and the second refernceIC suhsl'tIInCe is CP~4 BPS PS L2 1 4P protei ii
(lot NION-0 124-P~S).

)!EThe follow ing sentence wNill he added to section 4.4 to support the characterization
of the CP4 EITSPS 1I2141I1 protein.

The CP14 HPSPS 1-21 41) protein xx ill hie chatracteriiedl UndrCI Studxl 02-01 I-40i-15. The
reference suhistaiices xx Ill he storedI ii a -80t) C fr'eecer.

Reason for the amendment and whiat imp~act wNil result from this change. The (iP4
EPSPS L2 1 411 pr-otein xx Ill lie Used as, an additional refere-IICe suLh,,tancc For the
ii-iimu1_nohlo1t analvs is. The adicltion ol~ a secoind refet en~e Snhstance wvIll iniproxc ethe
CILal It\ (if the StUdy andc ser\ e as, ani appropriate reference For the exliressedl CP4 FPSPS
1-21 4P protein lin N K003 corn gramn.Ti amendment xx Ill not impact the studCy
iica)~tivelv'.
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