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Table 1. GMF98009 - Caseinplus and BLGm
Projects

inus Cattle

Control Action Taken

1. To limit the likelihood of any accidental releas of
any organism or any viable genetic materiat

1.1 The applicant before field testing cattle contey any | Ruakura IBSC approvals:
construct not yet developed, shall obtain develagme GM099/AR003, GM099/AR005.
approval, under the Hazardous Substances and New
Organisms Act 1996, from the AgResearch Institute|s
Ruakura Institutional Biological Safety Committee
(IBSC) and provide a declaration in writing to the
Authority verifying that:

1.1.1 The construct and genetically modified embry&efer 1.1 above.
has been developed in accordance with an
approval undesection 39(1)(apf the Act;

1.1.2 The construct and genetically modified embry&efer 1.1 above.
complies with the requirements detailed in the
attached schedule to this decision; and

1.1.3 The genetically modified cell line (nuclear Refer 1.1 above.
donor) from which the embryo is produced
contains the transgene (verified by methods
including, but not limited to, the Polymerase
Chain Reaction (PCR) or Southern hybridisation
analysis).

1.2 The field test of genetically modified cattleali be Refer MAF certificate of approval as an
carried out in @ontainment facilityapproved by the | operator of a containment facility.
Ministry of Agriculture and Forestry (MAF) undereth | (Appendix I)

Biosecurity Act 1993, in accordance with the - -
MAF/ERMA New Zealand Animal Health and Welfal e(Ff;{e);rl\]/(lﬁxFlﬁudlt Review reports.
Standard 154.03.0&€ontainment Standard for Field

Testing Farm Animals

1.3 ERMA New Zealand shall be advised of any change An updated timetable for this approval
the timetable for the production of genetically nfied | was supplied with section 67A
cattle and of the field trial of genetically moeifi cattle| applications on 5/09/2005.
if different than indicated in the application. Approval in maintenance mode since

18/11/2008
1.4 The maximum number of caftie the field trial shall | Monitored by MAF.

not exceed the capacity of the containment facigy
approved under the MAF/ERMA New Zealand Anim

ali'{efer MAF Audit Review reports.

%%&



Health and Welfare Standard 154.03.06, and shakhin
any one time exceed 200 animals.

dAppendix I1)

[9%
2

1.5 The production and maintenance of genetically The production and maintenance of
modified cattle in the containment facility shadl im genetically modified cattle is approved
accordance with the relevant sections and regulsid| by the Ruakura Animal Ethics
the Animals Protection Act 1960 (and after 1 Jaypuar committee (RAEC).

2000, the Animal Welfare Act 1999), the Animal

Welfare Advisory Committee (AWAC) and National RAEC approvaI_RUA10724 X

Animal Ethics Advisory Committee (NAEAC) 18/11/2005 _explred on 28/11/2008,
guidelines administered by MAF, and the local RUA11689 is the current approval for
AgResearch Institute’s Animal Ethics Committee | the Transgenic Cattle programme.
(AEC). Quarterly 2008 reports attached.

1.6 At all times only persons authorised by the i@qme or | Refer MAF Audit Review reports.
the Manager of the containment facility shall have | (Appendix II)
access to the field trial site (containment fagjlit

Examples of documentation in
Appendix Il and IV

1.7 All conventional cattle in the field trial shbke double | Refer MAF Audit Review reports.
tagged (i.e. by two different ear tags). All geoally (Appendix I1)
modified cattle shall be individually identified lay ear
tag for visible identification and also implantediva
subcutaneous electronic microchip for individual
electronic identification.

1.8 The identification system for genetically maoetif Database is operational and maintain
cattle shall enable the information on the genogype
generation (FO, F1 etc) to be derived from a databa
maintained by the applicant.

1.9 The applicant shall maintain a register wiitores of | The AgResearch Livestock Database|—
identity and fate of all cattle in the field trial. Animal Tools is maintained and all

livestock records are up to date and
accurate

1.10 No genetically modified cattle are permittedeiave No genetically modified cattle have left
the containment facility except in accordance i | the containment facility.

MAF/ERMA New Zealand Standard 154.03.06, as
described in control 1.2.
1.11 Milking of genetically modified cattle shall be A register is maintained (linked to

performed within the containment facility and theékm
shall be transported, in secure containers to pteve
spill, to the laboratory (to be registered by MAd=aa
containment facilityfor evaluation. A log of the
guantity of milk obtained and its fate shall be
maintained and recorded in a register.

individual animals) of the total quantity
of milk produced and its fate or
disposal.

Approved milk transfers from the
facility are recorded in an electronic
register which provides information on
guantity, purpose, location and return
for disposal.




1.12 Amendment to Control

1.12A All genetically modified cattle (and theirfgpring) no

1.12B Conventional cattle, including recipient cowsy be

The following amendment to the controls imposed o
approvals GMF000023 and GMF000024 of applicat
GMF98009 was made by the Authority undection

67Aof the Hazardous Substances and New Organis
Act 1996 on 21 March 2001.

The following controls replace Control 1.12 of héan
dated 18 November 1999.

longer required for breeding and any biological

material (including semen and ova) derived fron‘nsug

cattle no longer required for the purpose of this
application shall be disposed of on-site in accocda
with the requirements of the MAF/ERMA New
Zealand Standard 154.03.06.

disposed of off site. Recipient cows that haviedhi
to become pregnant shall not leave the containmel
facility until 50 days after producing three negati
pregnancy tests, performed at approximately 28, 3
and 50 days post-embryo transfer.

Recipient cows that have borne a pregnancy sball n
leave the containment facility until at least 1@Ysl
after the birth of the calf or the loss of the pragcy,
and the applicant shall verify by means of scanoing
palpations that there is no retained foetal mdteria
Should a scan or palpation defect foetal matehnil t
animal shall not leave the containment facility ahdll
be disposed of as for genetically modified caitie (
accordance with control 1.12A).

Refer MAF Audit Review reports.
n(Appendix 1))

on

ms

18 of the cattle generated under this
pproval (Casein) have been dispose
of on site in compliance with this
control.

(Identified as killed in Farm
management summary)

"WNo conventional cattle have been use
this year under this approval and no
Sconventional cattle which have been
previously used have been removed
from the facility.

1.13 All waste milk, skim milk, and cream shalldisposed

of on-site by either an effluent treatment digester

incineration, or by spraying onto pasture following
treatment in order to destroy any cells presetften

milk.

Milk produced is treated (as describec
in attached Farm Management Repor
on site (along with sample residue
returns) and then discharged to land
under Resource Consent 110731.

1.14 In the event that operations involving geradiyc

modified cattle cease, all genetically modifiedtlean
the containment facility shall be destroyed and all
biological material (including semen and ova) dediv
from genetically modified cattle shall be disposéd
on-site in accordance with the requirements of the
MAF/ERMA New Zealand Standard 154.03.06.

N/A. Extension granted for 3 years frg
16" November 2005.

Approval expiry 18 November 2008

Section 67A approval to maintain only
from 16" November 2008 until current
new application process completed. S

)
o

m

ee
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1.15 The containment facility shall be enclosedlbyble 2

metre high perimeter fences constructed in accaela
with the requirements specified in MAF/ERMA New
Zealand Standard 154.03.06. The inner perimeteefe
shall beelectronically monitored and alarméoh order
that the location of any breach of containment is
detected immediately), stock-proof and capable of
preventing entry and escape of cattle.

Refer MAF certificate of approval as g
noperator of a containment facility.
(Appendix 1)

"Refer MAF Audit Review reports.
(Appendix I1)

in

1.16 The applicant shall engage in on-going coasah

with Ng*ti Wairere regarding protocols for the disal
of genetically modified cattle and biological maaér
derived from genetically modified cattle.

As requested by Te Kotutu Whenua
Consultants (Ngati Wairere
Environmental Agency), disposal of
cattle is being carried out by burial in
agreed location on site.

On-going consultation and discussion
has been achieved with Ngati Wairere
see attached ‘Record of key
interactions’ for further details.

The final annual report will be
forwarded to all three local M*ori
groups that were originally involved
with consultation.

1.17 From the end of the current approval peoiod.8

November 2008 the genetically modified (GM) cattle
and/or derived biological material may be held unde
this approval. However, no further breeding or
production of any progeny may be initiated.

If the GM cattle and/or derived biological matéfedl
within the organism description and the types of
activities in new applications approved by the
Authority, then the applicant may notify ERMA New
Zealand that the GM cattle and/or derived biologica
material are required for the purpose of those
approval(s). Upon notification from ERMA New
Zealand, these approval(s) will then apply to thGsé
cattle and/or derived biological material.

If the new applications are declined by the Auitlypr
destruction of the GM cattle and/or derived biobtadi
material, in accordance with Control 1.12, mustitveg
one month after the notification of the decisiongiwe
new applications and be completed within 12 month

If there is a challenge to the decision on the
applications, the cattle may continue to be held,
provided no further breeding or production of any
progeny is initiated, until all legal challenges ar
resolved. If, at the end of this period, the GNtlea
and/or derived biological material are not covergan
approval, then destruction, in accordance with @xnt

Breeding of cattle under this approval
ceased prior to the T'&f November
2008.

No further action applicable at this tim

e.




1.12, must begin one month after the judicial deniss
given, and be completed within 12 months.

To exclude unauthorised people from the facility:

in

in

N

in

=

2.1 The applicant shall comply with the requirensent Refer MAF certificate of approval as 3
contained in the standard listed in control 1.2tred to | operator of a containment facility.
identification of entrances, numbers of, and actess | (Appendix I)
engatlﬂcis, fla_?d security requirements for the ecggan Refer MAF Audit Review reports.
and the facility. (Appendix 1)

3. To exclude other organisms from the facility and to
control undesirable and unwanted organisms within
the facility:

3.1 The applicant shall comply with the requirensent Refer MAF certificate of approval as 3
contained in the standard listed in control 1.atred to | operator of a containment facility.
exclusion of other organisms from the facilitiesidne | (Appendix I)
fr(])n:‘ml'l(')tf undesirable and unwanted organisms W'thRefer MAF Audit Review reports.

3.2 Inthe event of mortality in genetically modii cattle | Requirements of this control have bee
in the containment facility, carcasses shall be met.
immediately removed to prevent access by scavengers
and the carcasses shall be disposed of on-site.

4. To prevent unintended release of the organism by
experimenters working with the organism:

4.1 The applicant shall comply with the requirersent | Refer MAF certificate of approval as &
contained in the standard listed in control 1.atiedy to | Operator of a containment facility.
the prevention of unintended release of genetically | (Appendix 1)
modified cattle by experimenters working with the | Refer MAF Audit Review reports.
cattle. (Appendix 1)

4.2 No part or product of the transgenic organiball$e | This control has been complied with.
ingested by any person at any time.

5. To control the effects of any accidental release or
escape of an organism:

5.1 In case of unintended or accidental releasscape of | No unintended or accidental release @
genetically modified cattle involved in the fiekdi, escape of genetically modified cattle
the applicant shall recover the escaped cattleeo t | involved in the field trial has occurred
containment facility. If there has been any po$isyof
mating occurring, steps shall be taken to abort any
possible resulting pregnancies. If abortion techais
not successful, the affected cattle shall be shauigd
and disposed of on-site.

5.2 If a breach of containment occurs, the factierator | No breach has occurred.

must ensure that the MAF Inspector responsible for
supervision of the facility has received notificatiof

the breach within 24 hours.




Inspection and monitoring requirements for
containment facilities:

6.1

The inspection and monitoring requirements for
containment facilities shall be in compliance wiile
standards listed in control 1.2.

out every three months.

Refer MAF Audit Review reports.
)ll * +

6.2

The Manager responsible for maintaining geatyic
modified cattle in the containment facility shadpiort

immediately to ERMA New Zealand (at least within 24

hours) on any event that is likely to be in thelub
interest, e.g. unexpected mortality in genetically
modified cattle or a breach in security.

N/A - No such events have occurred.

6.3

The applicant shall provide a comprehensiventdp
ERMA New Zealand in each December on the prog
in the production and field-testing of genetically
modified cattle, including an inventory, with parlar
reference to the topics listed in section 4.13ef t
MAF/ERMA Standard 154.03.06.

Report attached for the year ending'3
rd3scember 2008.

6.4

The applicant must provide a final report toM#R
New Zealand within 1 month of either the completio
of the destruction of the genetically modified leatt
and/or derived biological material or the dateexfaipt
of the notification by ERMA New Zealand as per
control 1.17. This shall include:

N/A

-

Inspections are currently being carried

6.4.1

Information on the items listed in sectioh34of the
MAF/ERMA Standard 154.03.06;

Required records are being maintaine

6.4.2

Information on animal welfare issues inclgglin
behaviour traits of genetically modified cattle as
against unmodified cattle in the field test, numbe
and explanation of caesarean sections performe
genetically modified cattle; and issues associate
with the induced lactation of genetically modified
calves;

See attached relevant reports for anin
health issues experienced over the la
r 12 months

] for

)

hal
S5t

6.4.3

Information on the stability of the genetomstructs
used in genetically modified cattle; and

See attached Science report for
information on this.

6.4.4 Any reports provided to the local AgReseakEIC.

Quarterly reports attached.

7.  Qualifications required of the persons responsible
for implementing those controls
7.1 The applicant shall inform all personnel inveahin the | Refer MAF Audit Review reports.

production and field trial of genetically modifiedttle

yoor

of the controls imposed in this decision.




The following amendment to the controls impose@pprovals GMF000023 and
GMF000024 of application GMF98009 was made by thé&Arity under section 67A
of the Hazardous Substances and New Organisms98é dn 21 March 2001.
Control 1.12a and 1.12b replaced 1.12 of decisairdi18 November 1999.

The following control was added to Control 4 of idemn under s67A on 27 March
2002.

No part or product of the transgenic organism slalingested by any person at any
time.

16 November 2004. Control 6.4 is amended by ongittive words “five years” and
substituting the words “six years.”

16 November 2005. Control 6.4 is amended by ongjttive words “six years” and
substituting the words “nine years.”

30 August 2007. Changes to controls:

Addition of footnotes to the containment faciligferences and the
Australian/New Zealand containment facility refezes to “future proof” the
decision

Standardise the wording of the breach of contairtroentrol

Replacement of the control regarding inspectiofaciities by the Authority,
its agent or enforcement officers with the standanatrol

November 2008

Addition of control 1.17 to clarify the handling@udisposal requirements for
genetically modified cattle and/or derived biolajimaterial at the end of the
approval period.

Amendment of control 6.4 to clarify when the fimaport must be provided to
ERMA New Zealand as a consequence of the addifiocordrol 1.17.

10



Table 2. GMF98009 -MBP Cattle Project

Control Action Taken
1. To limit the likelihood of any accidental
release of any organism or any viable
genetic material:
1.1 The applicant before field testing cattle Ruakura IBSC approvals: GM099/AR003

containing any construct not yet developed
shall obtain development approval, under t
Hazardous Substances and New Organisi
(IFISNO) Act 1996, from the AgResearch
Ruakura Institutional Biological Safety

Committee (IBSC) and provide a declaratia
in writing to the Authority verifying that

GMO099/AR005.

ne

S

n

1.1.1 The construct and genetically modified

Refer 1.1 above.

embryo has been developed in accordapce

with an approval undesection 39(1) (a)
of the Act.

1.1.2

The construct and genetically modified
embryo complies with the requirements
detailed in the schedule attached to this
decision (Schedule 1).

Refer 1.1 above.

1.1.3

donor) from which the embryo is
produced contains the transgene [verifie
by methods including, but not limited to,

the Polymerase Chain Reaction (PCR) or

Southern hybridisation, analysis).

The genetically modified cell line (nucleaRefer 1.1 above.

d

1.2 The field test of genetically modified cattle | Refer MAF certificate of approval as an
shall be carried out in@ntainment facility | operator of a containment facility.
registered by the Ministry of Agriculture and (Appendix I)

Forestry (MAF) under the Biosecurity Act - -
1993, in accordance with the MAF/ERMA (F{Aegte);rl\]/g?xFlﬁudlt Review reports.
Biosecurity Authority Animal Health and
Welfare Standard 154.03.06ontainment
Standard for Field Testing farm Animals.
1.3 The applicant shall provide ERMA New Updated timetable provided with 67A

Zealand and the facility Supervisor (MAF)
with a timetable for the production and field
testing of genetically modified cattle
approved under this decision, and shall not
ERMA New Zealand and the facility
Supervisor, in writing, of any changes to ths

application approved in May 2006.

ify

At

timetable.

11



1.4 The production and maintenance of The production and maintenance of
genetically modified cattle in the containmengenetically modified cattle is approved by
facility shall be in accordance with the the Ruakura Animal Ethics committee
relevant sections and regulations of the (RAEC).

Animal Welfare Act 1999, the Animal RAEC approval RUA10724 - 18/11/2005

Welfare Advisory Committee (AWAC) and | o ired on 28/11/2008, RUA11689 is the

National Animal Ethics Advisory Committee . --ant approval for the Transgenic Cattle
(NAEAC) guidelines administered by MAF, program.

and the relevant AgResearch Animal Ethics

Committee (AEC). Quarterly 2008 reports attached.

1.5 The maximum number of cattle' in the field| Monitored by MAF.
test shall not exceed the capacity of the Refer MAF Audit Review reports.
containment facility as approved under the (Appendix I1)

MAF Biosecurity Authority Standard
154.03.06, and/or any requirements of the
relevant AEC, and should at all’ times be the
minim-um number of animals required to
obtain statistically significant results.

1.6 The total number of cattle in the field test | Monitored by MAF.

(including cattle containing Caseinplus and| pafer MAFE Audit Review reports.
BLGminus constructs approved in Novembe(AppendiX Il

1999) shall not at any one time exceed 200

animals.

1.7 At all times only persons authorised by the | Refer MAF Audit Review reports.
Operator or the Manager shall have access {&ppendix II)
the containment facility.

Examples of documentation in Appendix
and IV

1.8 All conventional cattle in the field test Blme | Refer MAF Audit Review reports.
double tagged (i.e. by two different ear tags)(Appendix Il)

All genetically modified cattle shall be
individually identified by an ear tag for
visible identification and also implanted with
a subcutaneous electronic microchip to enable
individual electronic identification. In the
event that subcutaneous microchips cannot be
inserted until cattle reach a certain age, cattle
shall have two different types of ear tag in
place at all times, allowing for immediate
identification.

1.9 The identification system for genetically Database is operational and maintained.

modified cattle shall enable the information
on the genotype and generation (TO, T1 et
to be derived from a database maintained f

C)
Dy

the applicant.

12



1.10 The applicant shall maintain a register wit}‘L;he AgResearch Livestock Database —
records of identity and fate of all cattle in theAnimal Tools is maintained and all
field test. livestock records are up to date and
accurate.

1.11 No genetically modified cattle are permittedNo genetically modified cattle have left the
to leave the containment facility except in | Containment Facility
accordance with the provisions specified in
the MAF Biosecunity Authority Standard
154.03.06, as described in control 1.2.

1.12 All genetically modified cattle (and their | Refer MAF Audit Review reports.
offspring) no longer required for breeding an{Appendix II)
any biological material (including semen an
ova) derived from such cattle no longer
required for the purpose of this application
shall be disposed of on-site in accordance
with the requirements of the MAF/ERMA | (identified as killed in Farm management
New Zealand Standard 154.03.06: summary)
Containment Standard for the Field Testing| of
Farm Animals.

d6 of the cattle generated under this apprgval
(MBP) have been disposed of on site in
compliance with this control.

1.13 Conventional cattle, including recipient cowRefer MAF Audit Review reports.
may be disposed of off site. Recipient cows (Appendix I1)
that have failed to become pregnant shall n
leave the containment facility until 50 days year under this approval and no

after producing three negative pregnancy | -onyentional cattle which have been

tests, performed at approximately 28, 35 an dpreviously used have been removed from
50 days post-embryo transfer. the facility.

ONo conventional cattle have been used this

Recipient cows that have borne a pregnangy
shall not leave the containment facility until jat
least 100 days after the birth of the calf or the
loss of the pregnancy, and the applicant shall
verify by means of scanning or palpations that
there is no retained foetal material. Should|a
scan or palpation defect foetal material the
animal shall not leave the containment faciljty
and shall be disposed of as for genetically
modified cattle (in accordance with control
1.12)

1.14 Milking of genetically modified cattle shak | A register is maintained (linked to
performed within the containment facility andndividual animals) of the total quantity of
the milk shall be transported, in secure milk produced and its fate or disposal.
containers to prevent spill, to the laboratory
containment facilityegistered by MAF in
accordance with the MAF Biosecurity
Authority/ ERMA New Zealand Standard
154.03.02ontainment Facilities for
Microorganismsand operated and managed
in accordance with Australian/ New Zealand

(&bproved milk transfers from the facility

are recorded in a register which provides
information on quantity, purpose, location
and return for disposal.

13



Standard AS/ NZS 2243.3:19%&afety in
Laboratories:Part 3:(Microbiology), at
physical containment level (PCfor
evaluation. A log of the quantity of milk
obtained and its fate shall be maintained and
recorded in a register.

1.15 All genetically modified cattle (and their | Refer MAF Audit Review reports.
offspring) no longer required for breeding anghppendix I1)
any biological material (including semen an
ova) derived from genetically modified cattl
no longer required for the purpose of this
application shall be disposed of on-site by
burial, in such a manner which minimises | (identified as killed in Farm management
leaching to defined aquifers, and following | sSuUmmary)
consultation with Ngati Wairere.

d6 of the cattle generated under this apprgval
e(MBP) have been disposed of on site in
compliance with this control.

1.16 In the event that operations involving N/A Extension granted for 4 years from
genetically modified cattle cease, all 22/05/2006.
genetically modified cattle in the containmen}\ | Expirv 22/05/2010
facility shall be destroyed and disposed of in pproval EXpiry
accordance with the provisions specified in
control 1.12 above.

1.17 Conventional cattle may be disposed of off-Refer to 1.13.
site, but shall not leave the containment
facility until 50 days after the third negative
pregnancy test, i.e. performed at
approximately 28, 35 and 50 days post-
embryo transfer.

1.18 All waste milk, skim milk, and cream shall bdlilk produced is treated (as described in
disposed of on-site by either an effluent attached Farm management report) on site
treatment digester, incineration, or by (along with sample residue returns) and
spraying onto pasture following treatment in then discharged to land under Resource
order to destroy any cells present in the milkConsent 110731.

1.19 The containment facility shall be enclosed bRRefer MAF certificate of approval as an
double 2-metre high perimeter fences operator of a containment facility.
constructed in accordance with the (Appendix 1)
requirements specified 'in MAF Biosecurity| refer MAF Audit Review reports.
Authority Standard 154.03.06. The inner (Appendix I1)
perimeter fence shall dectronically
monitored and alarmed (iarder that the
location of any breach of containment is
detected immediately), stock-proof and
capable of preventing entry and escape of
cattle.

1.20 Destruction of the genetically modified (GM)N/A at this time
cattle and/or derived biological material mujst
begin by the end of the approval period (23
May 2010). Their destruction must be

14



completed within 12 months unless the GM
cattle and/or derived biological material fall

within the organism description and the types

of activities in new applications approved b
the Authority, and the applicant provides
notification to ERMA New Zealand that the
GM cattle and/or derived biological materia]
are required for the purpose of those
approval(s). Upon notification from ERMA
New Zealand, these approval(s) will then
apply to those GM cattle and/or derived
biological material.

<

net.

2. To exclude unauthorised people from the
facility:
2.1 The applicant shall comply with the Refer MAF certificate of approval as an
requirements contained in the standard listedperator of a containment facility.
in control 1.2 relating to identification of (Appendix )
entrances, numbers Qf, and access to Refer MAF Audit Review reports.
entrances, and security requirements for the(Appendix D)
entrances and the facility.
3.  To exclude other organisms from the
facility and to control undesirable and
unwanted organisms within the facility:
3.1 The applicant shall comply with the Refer MAF certificate of approval as an
requirements contained in the standard listedperator of a containment facility.
in control 1.2 relating to exclusion of other | (Appendix I)
organisms from the facilities and the control Refer MAF Audit Review reports.
of undesirable and unwanted organisms (Appendix 1)
within the facilities.
3.2 In the event of mortality in genetically Requirements of this control have been n
modified cattle in the containment facility,
carcasses shall be immediately removed to
prevent access by scavengers and the
carcasses shall be disposed of in accordance
with the provisions specified in control 1.13|
4.  To prevent unintended release of the

organism by experimenters working with
the organism:

4.1 The applicant shall comply with the

Refer MAF certificate of approval as an

requirements contained in the standard listed

control 1.2 relating to the prevention of

unintended release of genetically modified
cattle by experimenters working with the cattlegappendix 11)

ipperator of a containment facility.
(Appendix 1)

Refer MAF Audit Review reports.

4.2 No part or product of the transgenic organism This control has been complied with
shall be ingested by any person at any time.

15



To control the effects of any accidental
release or escape of an organism:

5.1

In case of unintended or accidental releasg
escape of genetically modified cattle involv
in the field test, the applicant shall recover

escaped cattle to the containment facility. I
there has been any possibility of mating
occurring, steps shall be taken to abort any
possible resulting pregnancies. If abortion i
not successful, the affected cattle shall be

slaughtered and disposed of in accordance

with the provisions specified in control 1.13|

Alternatively, potentially affected cows shal
be identified and destroyed, and be dispos¢
of in the same manner.

» Nio events of this nature have occurred.
ed
he

I
bd

5.2

If a breach of containment occurs, the facil
operator must ensure that the MAF Inspect
responsible for supervision of the facility ha
received notification of the breach within 24
hours.

tNo breach has occurred.
or
S

Inspection and monitoring requirements
for containment facilities:

6.1

The inspection and monitoring requiremen
for containment facilities shall be in
compliance with the standards listed in
control 1.2.

[<Currently inspections are carried out ever
three months.

Refer MAF Audit Review reports.
(Appendix I1)

6.2

The Operator responsible for maintaining
genetically modified cattle in the-
containment facility, shall report immediate
to ERMA New Zealand and the Supervisor
(at least within 24 hours) on any event that
likely to be in the public interest, e.g.
unexpected mortality in genetically modifiec
cattle or a breach in security.

N/A — No such events have occurred duri
this reporting period.

y
is

)

6.3

The applicant shall provide a comprehensi
report to ERMA New Zealand in each
December on the progress in the productio
and field testing of genetically modified

cattle, including an inventory, with particular

reference to the topics listed 'in section 4.1
of the MAF Biosecurity Authority Standard
154.03.06. This report shall also 'include:

y&eport attached for the year ending'31
December 2008.

=)

3

6.3.1

Information on animal welfare issues
including; behaviour traits of genetically
modified cattle as against unmodified

See attached relevant reports for animal
health issues experienced over the last 1
months.

cattle in the field test, number and
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explanation of caesarean sections
performed for genetically modified cattle;
and issues associated with the induced
lactation of genetically modified calves.

6.3.2 Information on the stability of the genet|{cSee attached Science report for information
constructs used in genetically modified | on this.
cattle.

6.3.3 Any reports provided to the local Quarterly reports attached.
AgResearch AEC.

6.4 The applicant shall provide a final report to
ERMA New Zealand at the conclusion of the
approval period, being nine years from the
date of this decision. This shall include:

6.4.1 Information on the items listed in sectionN/A — Required records are being
4.13 of the MAF/ERMA Standard maintained.
154.03.06Containment Standard for
Field Testing of Farm Animals.

6.4.2 Information on animal welfare issues | See attached relevant reports for animal
including: behaviour traits of genetically| health issues experienced over the last 1P
modified cattle as against unmodified | months
cattle in the field test, number and
explanation of caesarean sections
performed for genetically modified cattle;
and issues associated with the induced
lactation of genetically modified calves.

6.4.3 Information on the stability of the genetjcSee attached Science report for information
constructs used in genetically modified | on this.
cattle.

6.4.4 Any reports provided to the local Quarterly reports attached.
AgResearch AEC.

6.5 The applicant shall establish and facilitate aOn going consultation and discussion has
Working Group with Ngati Wairere, to enabldeen achieved with Ngati Wairere — see
Ngiti Wairere to monitor the implementation attached for further details.
and progress of the field test, and to provideTne final annual report will be forwarded to
forum for the exchange of information on theall three local M*ori groups that were
science of genetic modification. originally involved with consultation.
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7.  Qualifications required of the persons
responsible for implementing those
controls:

7.1 The applicant shall comply with the Refer MAF certificates of approval as an
requirements of the standards listed in controperator of a containment facility.
1.2 relating to the training of personnel (Appendix 1)
working in the facility. Refer MAF Audit Review reports.

(Appendix I1)

7.2 The applicant shall notify the Supervisor andNo changes of ownership have occurred.
ERMA New Zealand if there are any changes
in ownership of the property housing the
containment facility in which organisms
under this approval are maintained.

Amendments:

The following amendments to the controls imposedmproval GMF000026 of
application GMF98009 were made by the Authorityemskctior67A of the
Hazardous Substances and New Organisms Act 1996.

The following control was added to Control 4 of idemn under s67A on 27 March
2002.
No part or product of the transgenic organism shwlingested by any person at any
time.

Amended under s67A HSNO Act
Control 6.4 amended by omitting the words “five ig8and substituting the words
“nine years”, extending the duration of the apptdwafour years.

30 August 2007. Changes to controls:
Addition of footnotes to the containment faciligferences and the

Australian/New Zealand containment fa
decision

18 May 2006:

cility referes to “future proof” the

Standardise the wording of the breach of contairiroentrol

Replacement of the control regarding in
its agent or enforcement officers with th

November 2008

Addition of control 1.20 to clarify the dis
modified cattle and derived biological m
period.

spectiofaafities by the Authority,
e standanatrol

posabrerements for genetically
ateriatlad end of the approval
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Table 3. GMD02028 Annex 2 Controls

Control

Action Taken

To limit the likelihood of any accidental
release of any organism or any viable
genetic materiaf*:

11

Steps (a) to (d) as specified in the
application, or in vitro fertilisation if it

in an indoor containment facility approved
by the Ministry of Agriculture and Forestry
(MAF) under the Biosecurity Act 1993, in
accordance with the MAF/ERMA Standard
154.03.02ontainment Standard for Micro-
organismsat Physical Containment level 1
(PC1).

Any work that links to this approval ha

been carried out in compliance with thjs
occurs in New Zealand, shall be carried outcontrol.

[72)

1.2

The operation and management of the indodAF approved Facility # 364

containment facility shall be in accordance|
with MAF/ERMA Standard 154.03.02
Containment Standard for Micro-organism

U)

1.3

Steps (e) and (f), as specified in the
application, and artificial insemination or
embryo transfer or in vivo fertilisation shall
be carried out in an outdoor containment
facility® approved by the Ministry of
Agriculture and Forestry (MAF) under the
Biosecurity Act 1993, in accordance with tk
MAF/ERMA New Zealand Animal Health
and Welfare Standard 154.03.06:
Containment Standard for Field Testing
Farm Animals

Transfer of embryos to recipients durif
2008 has been carried out in complian
with this control in MAF approved
Facility # 2893

9
ce

1.4

The operation and management of the
outdoor containment facility shall be in
accordance with MAF/ERMA Standard
154.03.06Containment Standard for Field
Testing Farm Animals

Operation in the reporting period has
been in accordance with this control.

Refer MAF certificates of approval as
an operator of a containment facility.
(Appendix 1)

Refer MAF Audit Review reports.
(Appendix 11)

%%&
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1.5

The outdoor containment facility shall be
enclosed by double 2 metre high perimete
fences constructed in accordance with the
requirements of the standard specified in

control 1.4. The inner perimeter fence shall

be electronically monitored and alarmed (i
order that the location of any breach of

containment is detected immediately), stog
proof, and capable of preventing entry and

escape of cattle.

Refer MAF certificates of approval as
r an operator of a containment facility.
(Appendix 1)

Refer MAF Audit Review reports.

X (Appendix I1)

Security Report Attached
k-

1.6

No genetically modified cattle, mothers or
surrogate mothers (cows carrying GM
foetuses to full term or near to full term), o
recipient cows (cows that implant a GM

embryo but subsequently lose the foetus) are

permitted to leave the outdoor containmen
facility except in accordance with the
requirements of the standard listed in cont
1.4. All such animals shall be returned to t
outdoor containment facility.

No animals used under this approval
(GMDO02028) have left the facility under
[ this reporting period.

t

rol
he

1.7

The number of genetically modified male
calves shall be kept to a minimum. All
genetically modified male calves shall be
destroyed after semen has been collected
disposed of in accordance with control 1.9

Only 4 male animals have been born
alive under this approval to date,
(GMDO02028), no semen has been
aontlected yet.

1.8

All genetically modified cattle, mothers or
surrogate mothers, recipient cows, and no
transgenic calvésassociated with this
approval, no longer required for the
development shall be destroyed, and
disposed of in accordance with control 1.9
Surrogate mothers and recipient cows are
defined by pregnancy to the stage of

demonstrable placentation at, or before, the

35 day scan, whether or not they carry the
calf to term. Conventional cattle that do no
implant a GM embryo can be disposed of
off-site.

U]

23 animals used (recipients) under thi
happroval (GMDO02028) have been
disposed of during this reporting periog.

o

1.9

Disposal shall be by burial in unlined offal
pits. Offal pits are to be located within the
outdoor containment facility and shall be
positioned to minimise leaching to
groundwater. The applicant shall consult
with Ng*ti Wairere with respect to
developing culturally appropriate

Refer MAF Audit Review reports.
(Appendix I1)

4 of the cattle generated under this
approval GMD02028 have been
disposed of on site in compliance with
this control. Use described above in 1

8

1 (
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mechanisms and protocols for disposal,
which add to and are consistent with the re
of this control.

, identified as killed in Farm
Thanagement summary)

As requested by Te Kotutu Whenua
Consultants (Ngati Wairere
Environmental Agency), any disposal
cattle will be carried out by burial in an
agreed location on site.

(@]

1.10 In the event of mortality of genetically

modified cattle in the containment facilities
carcasses shall be immediately removed t
prevent access by scavengers and the
carcasses disposed of in accordance with
control 1.9.

Requirements of this control have bee
, met.
D

1.11 Milking of genetically modified cattle shall

be performed within the outdoor containmg
facility and the milk shall be transported, in
secure containers to prevent spill, to the
indoor containment facility (approved unde
control 1.1) for evaluation. A log of the
quantity of milk obtained and its fate shall
maintained and recorded in a register.

No cattle milked under this approval
rraturing this reporting period.

=

pe

1.12

All milk, skim milk, and cream shall either
be disposed of by an effluent treatment
digester or incineration within the indoor
facility, or by spraying onto pasture within
the outdoor containment facility following
treatment in order to destroy any cells pres
in the milk; or be removed into secure
containment in accordance with the
MAF/ERMA New Zealand Standard
154.03.02ontainment Facilities for Micro-
organisms

N/A during this reporting period. (See
above).

sent

1.13

No part or product of genetically modified
cows, surrogate mothers or recipient cows
defined in control 1.8), or non-transgenic
calveg shall be ingested by any person at
time.

This control has been complied with.
(as

any

1.14

Any cattle with signs of any exotic disease
including transmissible spongiform

encephalopathies, shall be reported to MA
via the Exotic Disease and Pest Emergeng
Hotline. Disposal of animals will be

No incidents or suspected signs have

been observed for any animals within
Rhe Containment Facility in this
yreporting period.

according to MAF direction.

21
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To exclude unauthorised people from the
facility:

2.1

The applicant shall comply with the
requirements contained in the standards
listed in controls 1.2 and 1.4 relating to
identification of entrances, numbers of, an
access to entrances, and security
requirements for the entrances and the
facilities.

Refer MAF certificate of approval as an
operator of a containment facility.
(Appendix 1)

)

Refer MAF Audit Review reports.
(Appendix I1)

2.2

At all times only persons authorised by the
Operator or the Manager of the containme

facilities shall have access to the containment

facilities.

Refer MAF Audit Review reports.
n{Appendix II)

Examples of documentation in
Appendix Il and IV

3.  To exclude other organisms from the
facility and to control undesirable and
unwanted organisms within the facility:

3.1 The applicant shall comply with the Refer MAF certificate of approval as an
requirements contained in the standards | operator of a containment facility.
listed in controls 1.2 and 1.4 relating to (Appendix 1)
exclusion of other organisms from the Refer MAF Audit Review reports
facilities and the control of undesirable and (Appendix 1) '
unwanted organisms within the facilities.

4.  To prevent unintended release of the
organism by experimenters working with
the organism:

4.1 The applicant shall comply with the Refer MAF certificate of approval as an
requirements contained in the standards | operator of a containment facility.
listed in controls 1.2 and 1.4 relating to the (Appendix I)
prevention of unintended release of Refer MAF Audit Review reports
genetically modified cattle, cells or embryOS(AppendiX Il '
by experimenters working with the
organisms.

4.2 The maximum number of cattle housed in tHRefer MAF Audit Review reports.
outdoor containment facility shall not excee@Appendix Il) and see other attached
the capacity of the containment facility as | reports of relevance e.g. Farm, Ethics
approved under control 1.3 and any
requirements of the Ruakura Animal Ethics
Committee.

4.3 All conventional cattle within the facility This control is complied with; refer to

shall be double tagged (i.e. by two different Internal Audit and MAF Audit Review

ear tags). All genetically modified cattle sh
be individually identified by an ear tag for
visible identification and also implanted wi
a subcutaneous electronic microchip for

ateports.

h
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individual electronic identification. In the
event that subcutaneous microchips canng
be implanted until cattle reach a certain ag
cattle shall have two different types of ear
tags in place at all times to allow for
immediate identification.

—+

€,

5.  To control the effects of any accidental
release or escape of an organism:

5.1 If a breach of containment occurs, the facilithio breach occurred in this reporting
operator must ensure that the MAF Inspectqeriod (see Security Report).
responsible for supervision of the facility has
received notification of the breach within 24
hours.

5.2 In case of unintended or accidental release Wb events of this type occurred in this
escape of genetically modified cattle, the | reporting period.
applicant shall recover the escaped cattle and
return them to the outdoor containment
facility. If there has been any possibility of
mating occurring, steps shall be taken to
abort any possible resulting pregnancies, and
the foetuses and mothers disposed of in
accordance with control 1.9.

6. Inspection and monitoring requirements
for containment facilities:

6.1 The Authority or its authorised agent or Inspections are currently being carrieg
properly authorised enforcement officers, | out every three months
may inspect .the containment facilities at aMs oter MAE Audit Review reports.
reasonable time. (Appendix 1)

6.2 The Manager responsible for maintaining | No events occurred in this reporting
genetically modified cattle in the outdoor | period.
containment facility, shall report immediately
to ERMA New Zealand and the facility
Supervisor (at least within 24 hours) on any
event that is likely to be in the public interest,

e.g. unexpected mortality in genetically
modified cattle, a breach in security, or
presence of TSE.

6.3 The applicant shall maintain a register with Full register is maintained.
records of identity and fate of all cattle in the
development.

6.4 Micro-organisms shall be tested for the See Science report as attached.

presence of the introduced genetic

modifications at the disposal sites. If HGT
detected, genetic modification and disposa
of cattle shall be immediately halted and tf

S
1
e

Chief Executive of ERMA New Zealand
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informed. A remediation plan to manage th
impact of the HGT event shall be develope
in consultation with the Chief Executive of
ERMA New Zealand.

d

o

6.5 The applicant shall provide a comprehensiReport attached for the year ending'3
report to ERMA New Zealand in eaclDecember 2008.
December on the progress in the
development of genetically modified cattle,
including an inventory, with particular
reference to the topics listed in section 4.13
of the MAF Biosecurity Authority Standard
154.03.06. This report shall also include: | Quarterly Reports to RAEC attached
a) information on animal welfare issues
including any reports to the RAEC in
relation to this development; . .
. . P _ . Reported in attached Science report.
b) information on progress in relation to
investigations of HGT; and
c) asummary of any unforeseen positiveN/ A at this stage
or negative effects to the environment,
public health, M*ori culture, or the
economy or society resulting from the
research.
6.6 The applicant shall provide a final report to N/A at this stage
ERMA New Zealand, within six months of -
. Approval expires 30/03/2010
the end of the project or the end of the PP P
approval period (whichever is sooner). The
report shall include:
a) the results of the monitoring under
control 6.4;
b) any reports of the RAEC in relation tq
this development;
c) whether there have been any
unforeseen positive or negative effects
to the environment, public health,
M*ori culture and the economy or
society resulting from the research; and
d) whether the controls imposed have
been practicable and/or effective in
their control purpose.
7. Qualifications required of the persons
responsible for implementing those
controls:
7.1 The applicant shall inform all personnel Refer MAF Audit Review reports.

involved in the production and developmer
of genetically modified cattle of the control

it(Appendix II)

~

}

imposed in this decision.
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7.2

The applicant shall notify the supervisor ar
ERMA New Zealand if there are any changes

in ownership of the property housing the

containment facilities in which the organisms

under this approval are maintained.

dNo changes during this reporting perid

To ensure that, after the end of the
development, heritable material is
removed or destroyed

8.1

In the event that operations involving

genetically modified cattle cease, and in any

case at the end of the approval period:

a) all genetically modified cattle,

surrogate mothers and recipient cows

(as defined in control 1.8) shall be
destroyed and disposed of in
accordance with control 1.9, unless &
further HSNO approval has been
obtained; and

b) all heritable material (including seme
and ova) derived from genetically

modified cattle shall be removed into

secure containment or destroyed on-site

in accordance with the
requirements in control 1.2.

N/A at this stage

-

Additional controls imposed by the
Committee:

9.1

Sequences from the vector backbone sha
not be integrated into the bovine genome.

INo sequences of this type have been
used.

9.2

Before artificial insemination or transfer of
embryos or nuclear transplantation, all
genetic material in the insert vector shall b
characterised (that is, the DNA has been
sequenced and there is an understanding
the potential gene products and their
function) and the details of the genetic
material (including source) and each
construct shall be provided to the Chief
Executive of ERMA New Zealand.

Notification of a new construct advice
for use under GMD02028 was
econfirmed by ERMA & June 2008.

of
(Other construct information had beer

supplied in previous reporting periods

9.3

Breeding shall be limited to the minimum
necessary to complete development. In th
case of genetically modified cattle develop
to study gene function and gene performar
no breeding of animals is authorised, exce|
where necessary to develop homozygous
transgenic cattle. In the case of cattle
modified to express therapeutic proteins in

Notification of intention to breed
esuitable cattle developed under this
edpproval was provided on 1®ctober
@008 and acknowledged on"™6ctober
p2008.

25
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milk, genetically modified cattle may be
bred, where necessary a) to produce one
subsequent generation to investigate stabi
of inheritance or b) to produce two
subsequent generations to develop
homozygous transgenic cattle. Prior to any
breeding of transgenic cattle, the Chief
Executive of ERMA New Zealand shall be
advised of the intention to breed and the
reasons for the breeding.

lity

\"2ZJ

9.4 The applicant shall facilitate the continued See attached report of key interaction
cooperation of the existing monitoring with Ng*ti Wairere.
groups with Ng*tiwairere (Ahi Ka and Te
Kotuku Whenua), to enable Ngiairere
representatives to monitor the
implementation and progress of the
development, and to develop culturally
appropriate mechanisms and protocols, as
required. AgResearch shall advise the Chigf
Executive of ERMA New Zealand if either pf
these groups are disbanded or cease to
operate satisfactorily.

9.5 The production and maintenance of The production and maintenance of
genetically modified cattle in the outdoor | genetically modified cattle is approved
containment facility shall be in accordance| and monitored by the Ruakura Animal
with the relevant sections and regulations pEthics committee (RAEC).
the Animal Welfare Act 1999, the Animal
Welfare Advisory Committee (AWAC) and ?QES/Z%pOpSrOe\;(aliSdJA;]OZYSZIi 1 12008
National Animal Ethics Advisory CommitteeRUA11689 is t?le current aoproval ’for
(NAEAC) guidelines administered by MAF the T ic Cattl bp
and the Ruakura Animal Ethics Committeg "¢ ' Fansgenic Latlie programme.
(RAEC). The husbandry of the animals shalAs per approved Containment Facility
be overseen by an experienced large animalanual and in compliance with this
veterinarian, who shall have the power to | control, a veterinarian has authorised
determine a humane endpoint for any part|afccess to the Facility and is in a positi
the experimental procedures in steps (e) antb perform the role required by this
(f) (i.e. generating live offspring from control.
cultured embryos and checking gene stability
through reproduction).

9.6 The approval is for a period of seven and aN/A

half (7.5) years from the date of the signed

decision.

26



Amendments

November 2005;Decision amended to clarify that this Approvabalé the
development of cattle from previously developedsper embryos from transgenic
animals and the use of artificial inseminationyitro andin vivo fertilisation to
generate live offspring. This clarification is matieough the following changes:

1. Decision amended by inserting clause 9, on page 50;

2. Control 1.1: Amended by inserting the words itowitro fertilisation if it
occurs in New Zealand” after the words “Steps @a)d) as specified in the
application.”

3. Control 1.3: Amended by inserting the words “antfiaral insemination or
embryo transfer an vivofertilisation” after the words “Steps (e) and @}
specified in the application.”

4. Controls 1.6 and 1.8: Amended by inserting the wdndothers or” before the
words “surrogate mothers.”

5. Control 9.2: Amended by inserting the words “actifiinsemination or
transfer of embryos or” before the words “nucleansplantation.”

November 2005;Decision amended to allow the use of a selectablder gene
coding for puromycin resistance derived from thetéaum Streptomyces alboniger
The organism description is amended by insertiegitords “for a selectable marker
gene for resistance to puromycin derived fitreptomycealbonigerand selectable
marker genes derived from” after the word “exceptthe specification of selectable
marker genes in Annex 1 on page 53.

August 2007
Changes to controls:

- Addition of footnotes to the containment faciligferences and the
Australian/New Zealand containment facility refeses to “future proof” the
decision
Standardise the wording of the breach of contairiroentrol
Removal of the control regarding inspection oflides by the Authority, its
agent or enforcement officers

December 2007Decision amended to allow for the use of LoxP giesved from
the bacteriophage P1 and a polyadenylation siggralet from Simian Virus 40.
The Organism description is amended by insertiegibrdsl oxP sites (minus the
sequence encoding the Cre protein) derived fronb#doteriophage P1 and a
polyadenylation signal derived from Simian Virusafter the worde. coliin the
specification of features associated with the imseror removal of foreign genetic
material in Annex 1 on page 53.
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Animal Health Report

Calving in 2008(Includes transgenic and non transgenic animalsueach cell line).

Cell Line Casein plus:  |[FSH: Human Lactoferrin: Qve rall:
Calves at term: 22 9 8 39
Alive at birth: 22 7 7 36
Dead at birth:* 2 1 3
Death at birth due to:
Still born 2 1 3
Euthanised 1 1

Death since birth due to:

Culled (euthanised) 6 1 2 9
Calves still alive: 16 5 5 26
Caesarean sections performed: 4 4

* Includes animals which die within one hour of birth

Calves born in 2008 are either offspring of Cagaluss cows and heifers (ERMA
approval GMF98009) or the embryos which conventiomipients have carried
(ERMA approval GMD02028).

In the 2008 mating season:

15 Casein plus cows or heifers have been matedl¢oted 05 or 06-born casein plus
bulls prior to 18 November 2008. 3 hMBP cows arfiMBP heifers have been mated
to a conventional bull using Artificial InseminatigAl).

9 hLF heifers have been mated to a conventionalisuig Al.

Animal Losses:
The deaths of the animals born in late 2008 owdlingable above.

Lactoferrin 1: 4.02.08 A full term female calf was born dead. Haftdised neck which
required an assisted calving.

FSH: 6.06.08 2 full term female calves were born déxde with a hydroamnion and
the other dystocia following PM.

Casein: 6.08.08 2 day old Bull calf, PM diagnosis was sevieternal haemorrhaging
from left umbilical artery.

FSH: 1.09.08 A full term female calf euthanased duartkylosis of its limb joints.

2 Lactoferrin line calves were euthanased , onegbeientified as non- transgenic and
therefore not required. The other on veterinaryi@dvollowing no response to
antibiotics, PM found a patent foramen ovale amdmic cardiomyopathy.

10 day old FSH female calf euthanased when shelapae a prolapsed rectum and
severe respiratory distress. Autopsy revealed anpdbramen ovale and ventricular
hypertrophy combined with septic polyarthritis.

5 Casein calves euthanased (3 female and 2 mémyifng genotyping.
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Science Report

Over expression of bovine casein in transgenic (T@&aseinplus cattle

§ Calving of casein cows took place between end &f dnd mid September
2008.

8 All calves were analysed for the presence of taesigene to determine a TG or
non-TG genotype.

8 10 TG F2 casein calves and 5 TG F3 casein calves la@n in the reporting
interval.

8 Milk was sampled and is currently analysed for matkmposition to provide
data on the consistency of the milk compositionnaltgpe.

8 Milk from homozygous animals had a distinct appeeagain comparison to
heterozygous animals.

8 The homozygous animals had relatively low milk geeand a shorter lactation
period.

Over expression of human myelin basic protein (hMBPin transgenic hMBP cattle
8 Freeze dried natural milk was used to develop EBleapurification protocol

8 Novel immunoassays were develop to monitor putifbica and stability of
hMBP.

Over expression of human lactoferrin (hLF) in trangenic hLF cattle

8§ Since December last year 8 recipient animals #gwdived embryos from
Pharming calved. One of these animals producedf thedwas non transgenic.
One calf was still born and one calf was euthanasecketerinary
recommendation. This increases the total numb&smoéle transgenic
Lactoferrin calves on the transgenic unit by 5.

8§ The total number of transgenic female calves is h6wand transgenic males is
4.

8 Nine of the older animals have been mated.

Over expression of human follicle stimulating hormae (hFSH) in transgenic
hFSH cattle

8 The embryo transfers in late December 2007 resuiteithe production of 5
viable calves in September 2008.

8§ Four of the calves possess the FSH transgene,tliee one contains only a
selection marker and serves as a control animal.

Rejuvenation of transgenic cell lines by re-derivig cell lines from nuclear transfer
foetuses

8§ Cell lines were re-derived from two transgenic @seis engineered for the site-
specific insertion of transgenes which can be aedewith the activity of the
recombinase Cre.
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8 Nuclear transfer embryos generated from two addhdiocell lines were
transferred into recipients in mid December 200&etkses with the
modification as described above will be recoveredanuary 2009 to re-derive
rejuvenated cell lines.

Monitoring horizontal gene transfer (HGT)

8§ Soil samples have been taken from the offal pat aitd a control paddock on the
Ruakura campus but outside the containment faciliie samples were used to
isolate soil bacteria which were analysed for pww@m and cyclohexamide
resistant bacteria.

8§ As in previous years, puromycin resistant bacterge found in all samples
analysed indicating that puromycin resistant batare present in the natural
population. The findings for the antibiotic cylolamide, which is not
implicated in any aspect of the project, were aménd resistant bacteria were
detected in all samples.

8 Analysis for the presence of the puromycin resistagene that is being used in
the transgenic cattle is still ongoing.

§ Consistent with previous years, the results fromst gear's soil sampling
confirmed that the bacteria did not contain thecBmegene sequences of the
antibiotic resistance gene used in the transgeaittec Thus, we found no
evidence for the occurrence of horizontal genesfearat the offal pits.
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On Farm Management Summary 01/12/2007 — 01/12/2008

Animal Numbers (Births exclude still born or animals which die soon after birth reported in Animal
Health Report)

Open Transfer Transfer Aged Aged Closing
Stock Class (1112/07) Births In Qut In QOut Killed Deaths (1/12/08)
Casein (GMF98009part1)
MA Cows 28 5 B 27
Ravyr Heifers 5 8 5 1 7
Spring R1yr Heifers 8 7 8 2 5
Spring Heifer Calves [ 14 7 3 11
R2yr(+) Bulls 7 4 2 9
R1yr Bulls 4 5 4 2 3
Spring Bull Calves 3 7 5 2 5
Total Casein 64 21 0 028 29 18 0 67
MBP (GMF38009part2)
MA Cows 11 4 7
R1yr Heifers 2 2
Spring Heifer Calves 2 2 0
R1yr Bulls 1 1
Spring Bull Calves 3 1 2 0
Ravyr Heifers 0 0
Total MPB 16 0 0 0 3 3 B 0 10
rhLF (GMD02028)
Ravyr Heifers 4 1 3
R1yr Heifers 4 4 0
Heifer Calves 8 7 2 13
2yr Bulls 4 4
R1yr Bulls 4 4 0
Total rhLF 16 7 0 0 8 8 3 0 20
F5H (GMD02028)
Spring Heifer Calves B 5
Total FSH 6 0 0 0 0 1 0 5
Conventional Cattle
MA Cows 95 17 B 72
Ravyr Heifers 0
Spring R1yr Heifers 0
Spring Heifer Calves 0
2yr Bulls 0 0
Spring Bull Calves 0
Total Conventional 95 0 0 0 0 0 17 b 72
Overall Total 191 4 0 0 40 40 435 b 174

The table above shows animal numbers over the I2thmperiod linked directly to
ERMA approvals; (includes transgenic and non trangg animals) and the
conventional animals which are used to supporptbgrammes.
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There have been no movements of conventional asiméb or out of the facility
during the period and total numbers were kept withe approved total capacity for the
facility at all times.

45 animals of varying ages have been euthaniséddkand 6 deaths; these have been
disposed of in offal holes on-site, following eth&pproval to dispose of surplus or now
unsuitable animals during this 12 month period.

For management purposes the facility is treates separate small farm within the main
Ruakura Farm. It is fully self-contained apart &mme machinery requirements and
specialist staffing.

Over the 12 month period all animals on the fachiave continued to be managed in a
way which is considered normal farming practice aa@ccepted by the majority of
farmers in New Zealand.

This has consisted of daily shifts and restrictethkes depending on the age of the
animal and its feed requirements. Examples aree sthgregnancy, lactating or rearing
calf, empty, young growing animals, etc.

Up to 95 conventional recipients have been usedefabryo transfer (ET) on a

rotational basis over the period, transfers occuireegularly during the 12 month

period. Recipients that fail to hold to ET are nalij programmed to join the next

group for ET if suitable for reuse. If unsuitableey are either disposed of on-site or
would be removed from the facility following MAF pmval and the required removal
program.

All animals are regularly monitored for live weigimd health status.

All animals have been grazed mainly on pasturd) sitpplementary feeding of hay or
balage when required and been outside in the namvaonment.

Surplus pasture is conserved when possible forruperiods of low growth, as balage
or hay and the purchasing of extra supplement \egsimred during the drought of
Summer-Autumn 2008.

Nearly half of the pastures now available on thalifg are not Ryegrass based or is
endophyte free Ryegrass and regular pasture remest@ndard practice.

Mineral supplementation is carried out using a ttosasystem through the water
troughs for assisting Facial Eczema control ancerotormal mineral deficiencies
during identified periods of risk, as occurs on gnéarms.

During periods of low pasture quality and high feanand incurred by out of season
calving, supplements were provided to priority greun the form of balage or hay.

A small amount of urea was used at recommendes dateng periods of low growth to
boost available pasture levels; this was only &pplo paddocks not receiving milk via
irrigation.

Milk Production 07/08 season

The season continued with 13 cows (11 Casein aMBP) being milked, autumn
conditions and no further requirements for samplingant that these 13 cows were
dried off in early February.
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Cow Typel/litres Fate

Month Casein MBP Total IBC'| Calves| Disposal
gstzzson o 26554 4542| 31096| 13863| 17393 6000
January 4116 967 5083 4323 760 5000
February 1203 272 1475 1475 0 4000
March 0 0 0 0 0 4661
April 0 0 0 0 0 0
May/June 0 0 0 0 0 0
fggjon 31873 5781| 37654| 19661*| 18153 19661

(* Increase of 161 litres recorded over total nptoduced is rinse water from test buckets suckexliti
milk meters but not allocated to cows)

Treatment of the milk prior to irrigating was bytaeal fermentation which had dropped
the pH of the stored milk to a level of 4 or undacidic); no viable cells were
recoverable from samples tested previously indberatory.

All of the balance of stored and treated milk whlke ainder the consent conditions to be
irrigated during February and March completing ndigposal for the season.

Milk Production 08/09 season

22 cows have calved this season from August, 1Fareasein cows calving for th& 4
or 3rd time, 1 F1 and 4 F2 casein cows 1st"Otithe and 6 F2 casein heifers for the 1st
time.

2 F2 Casein heifers dried themselves off duringo®et and a further 2 dried
themselves off early November.

We are currently still milking 18 cows.

Cow Typel/litres Fate
Month Casein MBP Total IBC Calveg Disposal
July 0 0 0 0 0

August 4647 0 4647 1647 3000}
September 9361 0 9361 2811 655¢ 2000

October 9029 0 9029 3074 5955 1000
November 7137 0 7137 1012 6125 2000
December 6685 0 6685 1284 540] 200(

All the milk that was not being fed to calves wasred in 1000l IBCs until ground
conditions allowed us to begin milk disposal byigating onto pasture within the
Facility, this has been based on the previousnreat method, weather and consent
conditions.

$1) $21 +3 4
) + 23 555
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Internal Audit of Animal Containment Facility (ACF) , Ruakura
December 2008

Process

An initial meeting of those involved in the auditopess of the Animal Containment
Facility (ACF) was facilitated to explain the augibcess for this year and which points
would have more emphasis placed on them.

The Facility Manager/Operator was interviewed tanganderstanding of where the
current ERMA application was in terms of timing atie effect this was having on
running the ACF along with discussion on any mansgg changes which may pertain
to the audit. The Principal Investigator and tecainstaff were interviewed, documents
examined and electronic files inspected.

The main aim of this audit, apart from checkingrafinagement related topics were in
order, was to check the recording and trackincaaifdes leaving the ACF was working
in compliance with the Containment Manual versiah 5

Findings
As there were no corrective action requests issaiti¢de June 2008 audit, emphasis was
placed on review of previous recommendations amec&feness of operation, these
recommendations were as follows:
the guidelines for how to enter records on the Mitid Tissue and blood
registers be rewritten.

the Tissue and blood register be modified to altbe recording of sub-
samples in a similar way to how sub-samples arerded on the Milk
register.

the procedures for ensuring that all staff workmith GM material in the
Reproduction Physiology laboratories are trainedeveewed and modified.

There have also been regular Monitoring Group mgstiwith the local Hapu and
Tainui representatives.

The ACVM audit team has revisited the unit and talithe facilities and records.
There have been no signs of any discrepanciessmtba of operation of the ACF.

Animal identification requirements, animal healtidamanipulation records are up to
date and covering all required records, The aeatr recording systems are
functioning satisfactorily, although some featusee still not providing reports as
designed yet.

Vermin control is a continuing activity. Regulartiaos are taken to keep rats, mice
(poison bait) provided by a commercial operatdopits etc.(shooting) are at very low
or nil levels.

Methods of disposal of effluent and milk are efieetand records are providing the
correct information to meet ERMA and Local authprgquirements.

The annual monitoring for possible horizontal gerensfer is being carried out at
present. To date there is no evidence of horizgetae transfer occurring.

The updated electronic recording system for tragiproduct and samples has shown
robustness and is performing its function well witthe requirements.
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Recommendations
The recommendations for the Animal Containmentlfgeaire as follows:

That the laboratories grant one more person adcetse product and sample
movement records

That a laboratory staff member maintains an overnaéthe recording practices
within the laboratory to ensure it is kept up téeda

Conclusion
The Ruakura Animal Containment Facility (ACF) iseogting in compliance with the
Containment Manual version 5.1 and specific regisi@e enabling traceability of

samples.
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Record of key Interactions with Waikato Iwi/Hapu
and other Consultations

2008

15" December  Meeting held with the Ngati Wairere Moriitg Group to update the outline of results
to date from current programmes and report on ®ftdé monitoring AgResearch,
Te Kotuku Whenua (Ngati Wairere Environmental Ageng), Tainui Group
Holdings (TGH, Waikato Raupatu Trustee Company (WRLT)

12" November  Meeting held with the Te Kotuku Whenuadti!Wairere Environmental Agency)to
discuss or answer questions relating to new agpits, update on the GE Free
injunction and to explain the position re confidality. AgResearch, Te Kotuku
Whenua (Ngati Wairere Environmental Agency

31 July The Mid Year Monitoring Group Meeting wasdh&b outline the results to date from
the current programmes and update on the new apipls and any other issues that
may aroseAttendees fronAgResearch, Te Kotuku Whenua (Ngati Wairere
Environmental Agency, Ngati Wairere Tainui Group Holdings (TGH).

Apologies fromWaikato Raupatu Trustee Company (WRLT

14" July Letter sent tG _inviting him to attend a Mid year Update on AgRash
Transgenic Cattle Project that was held on 31 July.

10 April Lgtter sent tG and with a copy of the AgResearch 2007 Annual
Field Test Report sent to ERMA.

7th March Presentation meeting held outlining regldui visits regarding new ERMA

applications of GMO and transgenics and where ERMéd into the process.
Attendees fronAgResearch Waikato Raupatu Trustee Company (WRLT),
Tainui Group Holdings (TGH)

28" February Maori Reference Group meeting at Ruakitfarepresentatives from Regional Hui

11" to 19" Regional Iwi Engagement Hui, North and South Islpraliding information and
February opportunity to discuss New Applications being pregaor submission to ERMA
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Security Report — December 2008

Breeches
There have been no security breeches of the AnBoatainment Facility (ACF) over
the preceding 12 months.
MAF and ERMA were advised of two events externalthe facility, which were
investigated, but no further action was required.

Security Systems Upgrade
No system upgrades have occurred, but an enhantéaeeen made which enables
better tracking of vehicle movements.

Security Guard Presence
Waikato Security Services continues to provide @uyaresence on the Ruakura site
outside normal working hours, which includes randzatrols to the ACF.

Security Monitoring Systems

24 hour security monitoring systems are constantiyntained and evaluated.

Security Procedural Changes
Visitor procedures for the entire Ruakura site hbeen continued at a level which
aligns them with the requirements of the ACF.
Security Card access to the ACF has been reviegad & the last 12 months ensuring
only authorised staff have card access to thisitiaéollowing required training.

Protest Actions

There have been no protest actions during 20081 akira.
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Ruakura Animal Ethics Committee Report: December 2008

Activity covers:

1. RAEC #10724. Production and characterisation oinsanic cattle, generic
application

2. RAEC #11689. Production and characterisation ofnsiganic cattle, generic
application

1. RAEC #10724. Production and characterisatiamapfsgenic cattle, generic application.

Summarised below is the status of the variousecgttbups and their offspring and any losses
that have occurred during the reporting intervatdtation to the conditions for approval of
application RAEC#10724 “Production and charactéosaof transgenic cattle, generic
application”.

Ruakura Animal Ethics Committee Report: First Quarter 2008

Interim Report # 193

Transgenic Cattle

Summarised below is the status of the variousecgttbups and their offspring and any losses
that have occurred during the reporting intervakliation to the conditions for approval of
application RAEC#10724. Production and charaa#ds of transgenic cattle, generic
application.

A) Casein Plus Cattle

A.1  Status of transgenic casein cattle

Multiple generations (FO-F2) of the transgenic gasires have been produced with the
founder casein animals (FO) as the oldest, beimgiog 7 years old. All animals are healthy
and behaving as expected, including calves borimgltine previous reporting period.
Losses during reporting interval: None.

A.2  Mating of transgenic casein cows and contraliaals

A.2 Activities involving transgenic casein cattle

Lactating TG2 and TG3 cows lactation has beenca:rated cows were dried off on 14.2.08.
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B) hMBP Cattle
B.1. Status of transgenic hMBP cows (transgeniogps TG 9-10 and TG 14-18)

Two generations (FO and F1) of transgenic hMBRechtive been produced with the oldest
founder hMBP animals (FO) being 61/2 years old.

Losses during reporting interval: 02053 was cutlad to chronic lameness.

B.2.  Activities involving transgenic hMBP cattle

Lactating hMBP cows: lactation has been ended and evere dried off on 14.2.08.

(03] hFSH Cattle
C.1. Status of transgenic hFSH cattle

66 embryos transgenic for the hFSH gene were &amesf into programmed recipients in late
December. 19 of these foetuses remain as healdgnancies at the end of March 2008 (day
106).

3 of the recipients which received embryos in Septer were identified with healthy
pregnancies when scanned in December 2007, these@réealthy at the end of March 2008
(day 194).

D) hLF Cattle

D.1 Status of transgenic hLF cattle

Founder animals (FO) of transgenic hLF cattle Hasen produced with the oldest founder
hLF animal being 11/2 years old. All animals araltiey and behaving as expected.

D.2 Activities involving transgenic hLF cattle

Eight calves were born during the reporting inter@me calf, 08003 is suffering on going
problems with a swollen neck and breathing diffigul

Disease vaccination: all animals have been roytiv@tcinated against leptospirosis and
neospora during the reporting period.

Pendulous udders and mastitis: This problem wasigised fully at an Animal Ethics meeting
on 10.3.08. The udders will be monitored carefdllying the dry period, and worst affected
animals may be culled if appropriate.
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Ruakura Animal Ethics Committee Report: Second Quater 2008

A) Casein Plus Cattle
A.1  Status of transgenic casein cattle

Multiple generations (FO-F2) of the transgenic caiees have been produced with the
founder casein animals (FO) as the oldest, beimgiog 8 years old. All animals are healthy.

Losses during reporting interval: routine cullinigdd04, 0505, 0506, 01018, 01019, 01020,
07011, 07014, 07020.

A.2  Activities involving transgenic casein cattle

03055 lame in front foot, overgrown horn pared.
Tissue sampling of founder casein animals by Rée, las culled.

B) hMBP Cattle
B.1. Status of transgenic hMBP cattle

Two generations (FO and F1) of transgenic hMBRechtive been produced with the oldest
founder hMBP animals (FO) being 7 years old.

Losses during reporting interval: routine cullingdd042, 01043, 02052, 07005.
B.2  Activities involving transgenic hMBP cattle

02005, 02054, were mated naturally with bull, falvang in autumn 2009.
Tissue sampling of founder MBP animals by Rita laeeculled.

C) hFSH Cattle
C.1. Status of transgenic hFSH cattle

66 embryos transgenic for the hFSH gene were &amesf into programmed recipients in late
December. 12 of these foetuses remain as healdgnancies at the end of May 2008 (day
200), 7 animals were aborted during the reportegool due to abnormal placentation and
development of foetal hydrops. Tissue samples waltected from the aborted foetuses.

The Group 37 hFSH recipients reached day 276 giamecy on 15th June 2008 when one
cow delivered a live calf, 08009. The other two sdvad dead calves, one of which had been
aborted on 5th June 2008 with a hydroamnion.

08009 was euthanased at 10 days of age when sblpled a prolapsed rectum and severe
respiratory distress. An autopsy revealed a pébeamen ovale and ventricular hypertrophy
combined with septic polyarthritis.
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D) hLF Cattle
D.1  Status of transgenic hLF cattle

Founder animals (FO) of transgenic hLF cattle Hasen produced with the oldest founder
hLF animal being 11/2 years old. All animals araltiey and behaving as expected.

D.2  Activities involving transgenic hLF cattle

One of the recent calves, 08003, was euthanasen avheart condition was diagnosed. The
autopsy revealed a patent foramen ovale and aichrardiomyopathy.

Transgenic cassette-exchange cell lines: a gro@p oécipients received embryos on 4th
April 2008. These pregnancies were monitored aadwio surviving foetuses harvested on
5th and 14th May 2008 for cell derivation to geterdditional foetal cell lines.

Pendulous udders and mastitis: the dried off arsrhal’e continued to have normal
mammary involution. Clone cows who have not beelud@ed into lactation have been viewed
and comparative udder scores recorded.

Ruakura Animal Ethics Committee Report: Third Quart er 2008

A) Casein Plus Cattle
A.1  Status of transgenic casein cattle

Multiple generations (FO-F2) of the transgenic caiees have been produced with the
founder casein animals (FO) as the oldest, beimgioig 8 years old.

22 calves (7 bulls, 15 heifers) were born betwedy and September. All animals are
healthy.

Losses during reporting interval: routine cullinigdd041, 06011, 07015, and control animal
EF5 03062.

Animal 06014 was euthanased on 23rd Jan 2008 dwduan of chronic debilitating ryegrass
staggers. Due to an oversight this was not repantéae first quarter report and is now
included here.

A.2  Activities involving transgenic casein cattle

Routine treatment with oral copper boluses to na@&rénimal copper at a healthy level
over winter.

Tissue sampling of culled animals by Rita Lee.

B) hMBP Cattle

B.1. Status of transgenic hMBP cattle

Two generations (FO and F1) of transgenic hMBRechtive been produced with the oldest
founder hMBP animals (FO) being 7 years old.

No losses during reporting interval.
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B.2  Activities involving transgenic hMBP cattle

Routine treatment with oral copper boluses to na@&rénimal copper at a healthy level

over winter.

C) hFSH Cattle

C.1. Status of transgenic hFSH cattle

6 recipients carrying Group 39 & 40 EF5 embryosenaduced to calve at day 273 of
gestation. They produced 6 live calves, one of wiwas euthanased due to ankylosis of its
limb joints. The remaining 5 heifer calves wereltitgaand being suckled by their dams.

A further 5 recipents were aborted before thisesthge to the formation of excess foetal fluid.
D) hLF Cattle

D.1  Status of transgenic hLF cattle

Founder animals (FO) of transgenic hLF cattle Hasen produced with the oldest founder
hLF animal being 18 months old. All animals areltiga

D.2  Activities involving transgenic hLF cattle

Routine treatment with oral copper boluses to naamrénimal copper at a healthy level
over winter.

Ruakura Animal Ethics Committee Report: Fourth Quarter 2008

A) Casein Plus Cattle
A.1  Status of transgenic casein cattle

Multiple generations (FO-F2) of the transgenic caiees have been produced with the
founder casein animals (FO) as the oldest, beimgiog 8 years old. All animals are healthy.

Losses during reporting interval: routine cullinigd@001, 03065, 08010, 08017, 08019,
08022, 08028 and control animal 01032. Tissue sagpf culled animals by Rita Lee.
B) hMBP Cattle

B.1. Status of transgenic hMBP cattle

Two generations (FO and F1) of transgenic hMBRechtive been produced with the oldest
founder hMBP animals (FO) being 7 years old.

No losses during reporting interval.
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(03] hFSH Cattle

C.1. Status of transgenic hFSH cattle

5 calves born in September of which 4 carry theHhg8ne. These 4 have grown at a faster
than normal rate and also appear to have precouadesr development. Serial blood samples
have been collected to monitor hormone levelsritat affect growth rates.

D) hLF Cattle
D.1  Status of transgenic hLF cattle

Founder animals (FO) of transgenic hLF cattle Haaen produced with the oldest founder
hLF animal being rising two years old. All animal® healthy.

Losses during reporting interval: 07016 lost wegiddenly and died. Autopsy revealed a
cardiomyopathy and congestive heart failure.

Activities involving transgenic cattle:

Routine treatment with selenium and vitamin B12lb&nimals over 6 months of age.
Routine anthelmentic treatment, dehorning and igthat vaccination of calves.

Twice daily milking of calved cows.

Routine mating (natural and Al) of both calved ang MBP, Casein and hLF cows.

2. New Application: RAEC #11689
Same as RAEC#10724. Period: 29/11/2008 — 28/2/2009.
This application just approved.
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Appendix |

Certificate of Approval as an Operator of a Contanent Facility
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Appendix Il

Audit Review Reports
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Appendix I

Animal Containment Facility Manual Holders
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Appendix IV

Example of Approval Form for Visitors to the RuakarContainment Unit
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Appendix V

Copy of Resource Consent Certificate No: 110731
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