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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

No claim of confidentiality is made for any information contained in this study on the basis of its falling
within the scope of FIFRA § 10(d) (1) (A), (B), or (C).

These data are the propérty of Mycogen Corporation, and as such, are considered to be confidential for all
purposes other than compliance with FIFRA §10. Submission of these data in compliance with FIFRA
does not constitute a waiver of any right to confidentiality that may exist under any other statute or in any
other country.

Company: Mycogen Corporation

Company Agent: - ‘

Product Registration Manager

Date: October 19, 1998
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QUALITY ASSURANCE STATEMENT

STUDY TITLE: Equivalency of Microbial and Maize Expressed Cry1F Protein; Characterization of Test
Substances for Biochemical and Toxicological Studies

STUDY NUMBER: MYC098-001
stopy rrecTor S

The Quality Assurance Unit has conducted the following inspections during this study:

Inspection Date Phase Reported to Study Auditor
Director &
Management
8/25/98 Protocol 10/19/98 Bob Shutter
Review/Approval
9/4/98 Biological Testing- 10/19/98 Donald Mayer
Heliothosis virescens (Ricerca, Inc.)
9/9/98 SDS Page/Western 10/19/98 Bob Shutter
Blot _
9/11/98 Glycosylation by 10/19/98 Bob Shutter
Electrophorisis '
9/18/98 Western Transfer 10/19/98 Robert Sibley
9/25/98 Invitro Digestibility 10/19/98 Robert Sibley
9/28/98 N-Terminal Analysis 10/19/98 Robert Sibley
9/30/98 Colormetric Test, 10/19/98 Robert Sibley
- | Total Protein Content
10/19/98 Raw Data vs. Draft 10/19/98 Bob Shutter
Report
10/19/98 Final Report 10/19/98 Bob Shutter

This report has been reviewed by the Quality Assurance Unit in accordance with the EPA GLP
Standards set forth in 40 CFR §160.35(b)(6). This report describes the methods and procedures
used in this study, and the reported results accurately reflect the raw data.

(6/1%/4%

Date

Quality Assurance Supervisor
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INTRODUCTION
An insecticidal delta-endotoxin originally identified in Bacillus thuringiensis subspecies aizawai
strain PS811 is the subject of this report. The designation of this protein toxin is CrylF. It is of
commercial interest because CrylF has activity on the European corn borer (ECB, Ostrinia nubilalis),
one of the major pests of maize in North America and westem Europe. Data collected here are for the
purpose of characterizing the biochemical and toxicological properties of this insecticidal endotoxin
in support of a regulatory submission.

Study Title

Equivalency of Microbial and Maize Expressed CrylF Protein; Characterization of Test Substances
for Biochemical and Toxicological Studies

Study Identifier
MYCO098-001

m, Product Registration Manager
ycogen

5501 Oberlin Drive
San Diego, CA 92121

Testing Facilities

Purification/Biochemical Assays: Mycogen Corporation
5501 Oberlin Drive
San Diego, CA 92121

Biochemical - ELISA: Pioneer Hi Bred Intl.
7300 NW 62nd Ave.
Johnston, IA 50134

Biochemical - N-Terminal: UCSD Biology Dept.
Protein Sequencing Facility
9500 Gilman Dr., Mail Code 0322
La Jolla, CA 92093

Biological #1: Ricerca, Inc.
Department of Analytical and Biological Sciences
7528 Aubumn Rd. .
Painesville, OH 44077

Biological #2: Pioneer Hi Bred Intl.

7300 NW 62nd Ave.
Johnston, [A 50134
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Study Director and Principle Investigators involved in the study
Study Director:

CORCI

Biological Principal Investigators:

Pioneer Hi-Bred

Biochemical Principal Investigators:
ELISA:

Pioneer HI-Bred

N-Terminal sequencing:

Biochemical tests:

Biochemical tests:

Significant Study Dates
Protocol Approved 8/25/98
Experimental Sections Initiated Completed Report
Biochemical Assays 8/28/98 10/12/98 10/19/98
ELISAs 8/27/98 9/1/98 10/7/98
N-Terminal sequencing 9/28/98 10/01/98 - 10/17/98
Biological testing, Pioneer ~ 9/14/98 9/21/98 10/13/98
Biological testing, Ricerca 9/4/98 10/8/98 10/12/98

Final Report Drafted 10/12/98
Final Report Completed  10/19/98
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Mycogen
M AMENDED Certificate of Analysis ~ &s&w%
Hhis analysis certificate supersedes the analysis reported 9-11-98, which

' is reproduced below for clarity
Date: September 24, 1998
Test Substance: Powder extracted from com tissue, crylF enriched
Lot Number: 1568-022B
Analysis Date: August 27, 1998 - September 1, 1998, three determinations
Analysts: Pioneer Hi-Bred

Test Method: ELISA using truncated cryIF as standard
Lot Analysis Result: 0.158% crylIF
Reason for Change: Double accounting for a conversion factor resulting in 10-fold

error in result, Per phone conversation on 9/17/98

9 2v/9g

Date
Manager, Biochemistry
Certificate of Analysis
Date: September 11, 1998
Test Substance: Powder extracted from corn tissue, crylF enriched
Lot Number: 1568-022B
Analysis Date: August 27, 1998 - September 1, 1998, three determinations

Analysts: Pioneer Hi-Bred
Test Method: ELISA using truncated cryIF as standard
Lot Analysis Result: 1.58% cryIF

gicate Statement

hemuistry

THIS IS AN EXACT COPY OF

. THE ORIGINAL DOCUMENT
et

?p,(c T & 2%










‘Microbial Production Page 2

Diafiltration of the Digested Inclusion Protein

The trypsin-treated inclusion protein was diafiltered using an Amicon Hollow
Fiber Concentrator equipped with three HIP30 (Amicon, MWCO 30kD) filters
mounted in series. The digested protein was combined with two other batches of
digested protein (Batch 03 and 14) to a final volume of 1650 ml. Diafiltration was
performed using 12 liters of 1 mM Tris-Cl pH 9.0. A final conductivity of 0.022
mMHO was measured in the diafiltration effluent. The diafiltered protein solution
was stored at 4°C.

Lyophilization of the Diafiltered Protein Solution

The diafiltered protein solution was aliquoted (500 ml) to 1 L lyophilization flasks,
and shell frozen in a dry ice/ethanol bath. The frozen protein solution was
lyophilized until the temperature of the flask was approximately equal to room
temperature. When all of the batches had been lyophilized, the dry protein
powder was transferred to a 18L glass carboy and mixed by rotation and
vigorous shaking of the carboy. The powder was then aliquoted to clean, amber
1L screw cap jars and stored at 4°C.

Batch Handling

The above is a description of the handling of Batch 01. A total of 29 batches
were processed from 5/26/98 through 8/18/98. Fermentation was performed in
three batches (Batch #970819R, 950314G, 980630C) by Lawrence Chew, Kristin
Fencil, and Brad Heath. Preparation of protein was performed by David Treiber
and Mark Knuth. Quantitation was performed by Josh Russell.

Lot Creation
Two lots were created. The first lot is identified as 1599-39 and the second lot is

identified as 1599-45.
-Wx

Pace 42w 29%
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Mycogen
5501 Oberiin Drive
San Diego, California 82121
@ 619 453 8030

Certificate of Analysis

Date: August 30, 1998
Test Substance: Bacterial Cell Protein, CryIF (truncated)
Lot Number: 1599-39
Analysis Date: August 28, 1998

Analysist: [
Test Method: SDS-PAGE with coomassie staining using BSA as standard
Lot Analysis Result: 11.4% cryIF

__€lofee
Ph.D. Date
Manager, Biochemistry

:?9,« U ¢ %%






Mycogen

SSXI Obgﬂm Drve

San Dweje Caldorma 92121
@ 619 453 3030

i AMENDED Certificate of Analysis
L This analysis certificate supersedes the analysis reported 9-11-98, which
is reproduced below for clarity

Date: September 24, 1998 -
Test Substance: Powder extracted from com tissue, control
Lot Number: 1568-022A
Analysis Date: August 27, 1998 - September 1, 1998, three determinations
Analysts: Pioneer Hi-Bred

Test Method: ELISA using truncated cryIF as standard
Lot Analysis Result: below limit of detection, less than 0.00004 % cryIF
Reason for Change: Double accounting for a conversion factor resulting in 10-fold

error in result, Per phone conversation on 9/17/98
929028
Date

Manager, Biochemistry

Certificate of Analysis

Date: September 11, 1998

Test Substance: Powder extracted from corn tissue, control
Lot Number: 1568-022A
Analysis Date: August 27, 1998 - September 1, 1998, three determinations
Analysts: Pioneer Hi-Bred
Test Method: ELISA using truncated cryIF as standard

Lot Analysis Result: below limit of detection, less than O. % crylF

ifinato Statemen
Date
mistry

i THIS IS AN EXACT COPY OF

THE ORIGINAL DOCUMENT
BY -_nm PACIL .







MYCOGEN CORPORATION
CHANGE IN PROTOCOL FORM + mwTscor -

Check One \
|| Amendment Protocol Number: iyco 95 -¢)0/ ( s §46¢)

Test Material:_62fd G2t s
% Deviation Study Dlrector:-

Nature of Amendment/Deviation*:

Bio 2035 PudF TswsPer monkume was sed IS0 o
[amonmilon) - Psq Toansfee mombuns A0 4 0.0 D Comassse
Ble SHn) wh> WSO nisTeen oF 4 (2 Faneewy S v 13, Aesne 4eD

Reason for Amendment/Deviation®:

h THe [mmoorlev-Psqg TRovst 2 strew/Snaes s Xy oF Are
Gomasse Blug 15 CwsilexcD A mere SewsS/J7LE Srar)

Impact on Study*:

AO 1M v SIDY

*Attach Additional Sheets If Ngcessa

Approved By: Date._ T[H /7%

Approved By: Date:_ ¥ /5 -5&

Quality Assurance
Date: ?-1g-9¢

AcknoWledged By:
Study Sponsor
5 THIS IS AN EXACT COPY OF
H\HaysMYFILES\QA\ProtChngFrm.doc THE ORIGINAL DOCUMENT
sY [ one 2o\ R

PacE UsF Y




From:
Sent:

!!nes!a , September 09, 1998 5:17 P.
o: F
‘ub{oct: oom

g aresult of the electrical work which was carried out this last weekend as part of the construction project, some of the
the cold room electricals were riot operating. It is not clear how long the cold room was inoperative, but the temperature
was discovered to be higher than ambient (around 230 C.) at about 8:00 AM on Tuesday 9/8/98. Physical plant corrected
the situation and the room began cooling again by about 9:00 AM. By noon the room air had returned to about 8-100C.
The Cry1F protein samples were stored in the cold room during this entire episode. Because the protein exists as a
lyophilized powder in tightly closed glass jars, | think the protein sample should be intact.

Thae 4S & 2%



From:
pnt: tember 30, 1998 11:32 A
hJ

°ui>lect: .

Reading from the protocol the following points seem relevant,
).2.4 ..atleast 3 tests
10.2.5 ...48+5 wells with 1 larva per well, = minimum of 43

..3.2 ... eight doses plus untreated, at least 2 > 50%, at least 2 <50% an at least 5 0-100% mortality, and '[d]ue to the
experimental nature of this study, it may be necessary to override these criteria.’

1.2.1 percent mortality corrected by Abbott equation
11.2.2 probits, then Ic50, Ic90 and slope
1.2.3 control not to exceed 15%, repeat unless authorize by SD
su're fulfilling 10.2.4, so it is not at issue. To me, the importance of 10.2.5 will only come out after seeing probits. If

OLO can get reasonable estimates with the number of larvae per treatment then we need to reconsider, however, if it
can, then a deviation on 10.2.5 seems reasonable.

e same logic holds on 10.3.2, where the concept of 8 doses was there mainly to help you get the 5. If the data meet the
uriteria in 10.3.2, especially the number in the under and over 50% criteria, then | feel that a deviation is not even
ecessary.

'D, why don't you run a few data sets through POLO. You can send me the unaudited files if that is convenient and | can
look too (I have polo)

oes this help?

R LI A

Sor .
G,
Subject: alency

N

| have a question about the bicequivalency data. We are at a point
where we might reasonably stop testing certain insect/toxin
combinations. However, some of the data might not fulfill the testing
criteria in the protocol. For example, right now we have three runs of
Dipel, bacterial Cry1F and plant Cry1F against Fall armyworm in the
books. None of the treatments have the eight rates and at least 43
larvae per dose per run but the data look good.

Do you want to see the (unaudited) data and decide for yourself? Would
you prefer that | do some probit analysis and see how good the fits are?
Or do you have an alternative suggestion?




8-25-98

Please modify the initial sémplc preparation portion of your elisa as follows to best handle the
cryIF plant enriched and control samples.

Concepts behind change request:

these samples are being dissolved, not extracted
results ultimately need to be presented in terms of weight of original powder, not in terms of
extractable protein

These concepts necessitate the following changes.

1,

Sample buffer pH needs to be at 9-10. The exact pH is not so critical, just that it is within the
range. This is necessary to dissolve the toxin contained in the samples. The samples are
poorly soluble at ~ neutral pH, as is the sample extraction buffer the procedure calls for. We
use carbonate (50mM carbonate/bicarbonate, pH 9.6 buffer) or tris (1 mM Tris-Cl pH 9.0) to
attain this. The exact nature is not so critical so long as you document it. Upon gentle mixing
and within several minutes the samples should dissolve into solution. Subsequent dilution
in your customary buffer is then fine.

Since these materials are fluffy, it is likely that the normal dilution practice of adding liquid
to the powder might not yield a quantitative estimation of the solution due to volumetric
effects. It would be better to dissolve the powder in a way that the final volume of the
solution (powder + diluent) is known. We do this either in volumetric flasks, or in graduated
cylinders, or in careful liquid handling where the material is drawn into a glass pipette and
the volume determined.

You can still use the Bradford on material to set the concentrations in the ELISA, but we
need to be able to get back to known weight of material in known volume of diluent, so steps
1 and 2 are necessary to do that. The last liquid samples were sent in at 5 mg powder/ml and
everything seemed to work well in the elisa assay.

I hope this isn’t too inconvenient. Call if you have any questions.

_E/%74)

1998-10-07 P01 :0i

EXACT COPY



From: _

ent:

hui:]oct: check -in

back from Japan and the three of us can probably get together soon to discuss thoughts on the bacterial F elisa.
i the end of this week wark for you? Suggest a time if you want to do it by phone, or would rather to it by email.

Will you be able to provide the two vials of anti-F for the column coupling? We will need the antibody in to set the schedule
lith our external sequencing lab. If there are any issues please let me know so we can figure out how to work through
em.

! astly, | assume the materials all arrived safely? Tell Jacque that the level of detail she sent with the last practice batches

ras sufficient. Whenever the com and control plants get rerun then I'll need a copy of the data to make a CoA for Ricerca
v those materials.

" lope things are going well for you, and thanks for all your help

Pece S2<F _2‘?6/



















10-12-98
Amendment to MYCO098-001
10.2.2 Amended to read “All insects will be purchased from French Ag Res., Lamberton, MN.”

10.1 Amended to read “Neonate insect larvae will be exposed to the treated diet and mortality
will be assessed after six days for all species.”

10.3.2 Dose levels amended as indicated in the table attached as “Bioequivalency Rate

Structures” identified from Ricerca.

These are anticipated amendments clarifying the details of the protocol and do not adversely
affe f the study.

(Nr2)s g

Poce | 5 &
Ted obochal







From:

{ nt ember 17, 1998 7:21
bject: IMPORTANT

| portance: High

¢ 17-98

RE: GLP equivalency work
g

The folks at Pioneer just informed me that their ELISA data have been miss reported by a factor of 10 too high. This

1 ans that it would appear that the CoA for the plant material (1568-022B) should read 0.158% F instead of 1.58%.
i__kewise the control plant material (1568-022A) would be below limits of detection at 0.00004% instead of that
reported. -

| »es this detrimentally affect any of your work? I have them reconfirming everything again, but this is where
we stand as of late Wednesday.

( \ll, email or FAX your questions,

Opce Go oF 29¥
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MYCOGEN PROTOCOL NUMBER: MYCO98-001

TITLE: Equivalency of Microbial and Maize Expressed Cry1F Protein;
Characterization of Test Substances for Biochemical and Toxicological
Studies

23. SIGNATURES:

Acknowledged by:

9408260

Pringipal Biochemical Investigator: Date

— RO

Principal Biologica! Investigator Date

Study Director Date
Approved by:

el -
Sponsor . Date
Rexdgwed by: '

| 1 e
Mycogen Quality Assurance Date

ﬁ;-;lﬁfzpqzz
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Appendix I: Report o_, Mycogen, Biochemical Equivalency

Page 79 of 298
















































































































































































































































































































































































































































































































































My cogen Corporation Final Report MY CO98-001

D AppendixK: Report o 1y <ozcn. SDS PAGE of Lot 1599-39 and 1599-45
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=g Report/Bioequivalency of Cry1F Protein
Ricerca, Inc. 7442-98-0079-AC-001

' Names of Key Individuals Involved in Study

Name Title

Senior Research Entomologist
Research Entomologist I
Research Biologist

Disposition of the Raw Data

The protocol, raw data and a copy of the final report has been archived at the
termination of the study. The raw data will be transferred to Mycogen

Corporation. Ricerca will maintain a copy of the protocol and raw data for a
minimum of three vears.
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