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Summary of Activities for the period 1st July 2023 to 30th June 2024 

 

This summary provides the information required by control 11 (Annual reporting) of the HSNO Act approval 

ERMA200223. 

 

Outdoor Development Activities 
 

All outdoor development activities being carried out within the Animal Containment Facility at Ruakura 

comply with the requirements of the ERMA200223 approval.  

Cattle that were still alive at the end of the reporting period have now only been developed and maintained 

under the ERMA200223 approval.  

Goat development and maintenance activities now only involve animals developed under the ERMA200223 

approval. 

Cattle, Goat and Sheep activities, other than the maintenance or growing of animals, have been flushing 

eggs from fertile animals, calving of recipient cattle, lambing of recipient ewes and the transfer of embryos 

to recipient animals. Semen has been collected from Bulls for analysis / potential export or storage for 

future use.  

Embryo Transfer activities this year have been in cattle only.  

These transferred embryos fall within the approved organism description for the ERMA200223 approval and 

are for the study of gene function related to animals adapting to temperature changes. 

All activities have been undertaken with the approval of the Ruakura Animal Ethics Committee. 

Further details on development activities are provided within the following Science, Management and 
Ethics reports. 

 

Unforeseen adverse effects resulting from the genetic modifications 

 
There have been no unforeseen adverse effects identified during this period. 

 

Iwi liaison group relationship development and management activities 
 

The ERMA200223 Liaison Group has still not officially met since December 2011.  

As advised in previous annual reports, at the request of a group of Ngati - Wairere elders the Liaison 
meetings were put on hold, while representation and membership of the Liaison group was discussed 

within the Hapu.  

Unfortunately, due to circumstances mainly outside of AgResearch influence and despite further attempts, 

no progress has been made in resolving this Liaison group representation directly to date.   

The Facility manager is in regular contact with Tainui Group Holdings (Land owner representative) on their 

development activities for Ruakura and impacts for the Animal Containment Facility. 
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Additional Supporting Information 
 

The following reports are supporting information provided to expand on the previous summary and 
provide evidence of wider compliance with ERMA200223 Controls and MAF/ERMA New Zealand Standard 

‘Containment Standard for Field Testing of Farm Animals’. 

This additional supporting information is also provided to enable equivalence to the previous annual 

reporting for the inactive GMF98009 approvals.  
 

Science Report 
 

Cattle modified for milk composition 
 

▪ Following the capture and storage of the genetics in the form of cells, semen or embryos, the last 
remaining cattle engineered for modified milk composition were euthanised as an endpoint of 

these projects.  

▪ Tissue, DNA and milk samples provide opportunities to continue and start new research 
collaborations based on the unique genetics of the animals.  

▪ No safety concerns due to the genetic modifications have emerged from maintaining the animals. 

 
Generating cattle genome edited for adaptation to warmer temperatures 
 

▪ Semen from PMEL- and SLICK-edited bulls was collected and cryopreserved. 

▪ Oocytes from PMEL- and SLICK-edited females were used to produce and cryopreserve embryos 
heterozygous for both edits. 

▪ PMEL- and SLICK-edited females were artificially inseminated to induce a natural lactation and 

produce next generation calves that carry the mutation in a heterozygous state. 

▪ Detailed monitoring of behavioural and physiological characteristics under warm and cold 
conditions was carried out. Preliminary results have shown reduced shade use, increased grazing 

and lower skin temperatures for PMEL-edited cattle under warm conditions. The edits had no 

impact in cold conditions. 
▪ SLICK-edited cattle continued to be monitored for behavioural and physiological traits with 

evaluation of data ongoing.  

▪ SLICK-edited cattle had shorter hair in spring and autumn with only the undercoat shorter in 
summer compared with unedited control cattle. 

▪ Whole genome sequencing data is being evaluated to determine the potential for off-target 

mutagenesis events in any of the edited animals. This analysis is still in progress. 

▪ We have produced seven (four female, 3 male) calves edited for the disruption of the NANOS2 

gene. Once they reach sexual maturity, they will be tested for the impact of the NANOS2 disruption 

on female and male fertility. 

▪ Activities and results were communicated to various stakeholders and presented at: International 
Embryo Technology Society, 50th Anniversary Meeting, Denver, January 2024 (invited) and 

American Dairy Science Association Dairy Digression Podcast, Episode Thirteen: Embryo-Mediated 

Gene Editing, Coat Color, and Herd Heat Absorption 
(https://www.youtube.com/watch?v=cg0whwfklGs), January 2024. 

 

Overexpression of the histone demethylase KDM4B in transgenic cattle 
 

▪ The project has been completed and no animals were retained and maintained.  
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Goats producing therapeutic proteins 
 

▪ Goats were maintained to investigate longevity and potential long-term health effects. 

▪ Several does were maintained as possible recipients for future embryo transfers. 
 

Goats producing female-only offspring 
 

▪  All remaining transgenic animals were culled.  
 

 

Generating germline-complemented sheep and fertile founders for breeding sterile hosts  
 

▪ One female NANOS2-/- and male NANOS2+/- cloned founder animal were bred using AI. One live 

F1 offspring was born, representing a heterozygous knockout genotype for future breeding and 

phenotype characterisation.  
 

Generating immune-compatible sheep for xenotransplantation  
 

▪ 4 female double knockout ewes (GGTA and CMAH) were used for AI, but no viable offspring were 

obtained.  
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On Farm Management Summary for year ending 30/06/2024 

Animal Numbers 01/07/2023– 30/06/2024 (Births exclude still born or animals which die soon after birth reported in Animal 

Ethics Reports, Aged In and Out records changes in animal age1) 
 

 

    

 
1 Aligns with normal livestock reconciliation aging practice. 

Stock Class

Open 

(1/07/23) Births

Transfer 

In

Transfer 

Out

Aged 

In

Aged 

Out Killed Deaths

Closing 

(30/06/24)

Casein  (ERMA200223)

Total Casein 0 0 0 0 0 0 0 0 0

MBP (ERMA200223)

Total MPB 0 0 0 0 0 0 0 0 0

rhLF (ERMA200223)

Total rhLF 0 0 0 0 0 0 0 0 0

BLg / hLZ KI - (ERMA200223)

MA Cows 13 0 13 0

Total BLg - 13 0 0 0 0 0 13 0 0

Erbitux (ERMA200223)

Total Erbitux 0 0 0 0 0 0 0 0 0

Climate Smart (ERMA200223)

R2yr Heifer 0 12 12

R1yr Heifer 12 4 12 4

Heifer Calves 0 4 4 0 0

R2yr Male 0 12 12

R1yr Male 12 3 12 3

Bull Calves 0 4 3 1 0 0

Total Climate Smart 24 8 0 0 19 31 1 0 31

KDM4B (ERMA200223)

Total KDM4B 0 0 0 0 0 0 0 0 0

Conventional Cattle

MA Cows 73 0 19 0 8 46

Total Conventional 73 0 0 19 0 0 8 0 46

Cattle Total 110 8 0 19 19 31 22 0 77

Cattle alive developed under ERMA approvals (Tg and non Tg progeny) 31
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Stock Class

Open 

(1/07/23) Births

Transfer 

In

Transfer 

Out

Aged 

In

Aged 

Out Killed Deaths

Closing 

(30/06/24)

Goats

Erbitux & Enbrel (ERMA200223) [All Erbitux line]

Ma Doe 4 4 0

R1yr Doe 2 0 2 0

R1yr Male + 1 0 1 0

Total Erbitux & Enbrel 7 0 0 0 0 0 7 0 0

non Med inherit (ERMA200223)

Total TCR 0 0 0 0 0 0 0 0 0

Conventional Goats

MA Doe 5 29 8 26

R1yr Doe 3 0 3 0

Male R1yr + 2 0 2 0

Total Conventional 10 0 29 0 0 0 13 0 26

Goat Total 17 0 29 0 0 0 20 0 26

Goats alive developed under ERMA approvals (Tg and non Tg progeny) 0

Stock Class

Open 

(1/07/23) Births

Transfer 

In

Transfer 

Out

Aged 

In

Aged 

Out Killed Deaths

Closing 

(30/06/24)

Sheep

AI on Hooves (ERMA200223)

MA Ewes 9 1 0 2 8

2th Ewes 1 9 1 9

Ewe Hgts 9 1 9 1

Ewe Lamb 0 1 1 0 0

MA Ram 2 1 2 1

R1yr Ram 6 0 1 0 5

Total 27 1 0 0 12 12 2 2 24

Conventional Sheep

MA Ewes 41 5 22 2 22

2th Ewes 5 0 5 0

2th Ram 0 1 1 0

R1yr Ram 1 0 1 0 0

Total Conventional 47 0 0 0 6 6 23 2 22

Sheep Total 74 1 0 0 18 18 25 4 46

Sheep alive developed under ERMA approvals (Tg and non Tg progeny) 24
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The preceding tables provide animal numbers by species over the reporting period in the development 

lines that are linked to the EPA approval. This includes transgenic and non-transgenic animals (progeny) 

and the conventional animals which are used to support the development lines.  

For cattle there has been one movement of conventional animals out of the facility during the period. 19 

conventional cattle which had never held transferred embryos.  

21 MA cows (13 GM) and 1 GM bull calf have been humanely killed, all have been disposed of in offal holes 

on-site, as surplus or following veterinary advice during this period.  

For goats there has been one movement of 29 animals on to the facility during the period.  

20 (7 GM) goats of varying ages have been humanely killed and no goats died during the period; these 
animals have also been disposed of in offal holes on-site, as now surplus or unsuitable animals, or following 

veterinary advice. 

For sheep there has been no movement of animals on or from the facility during the period. 

23 (2 GM) sheep of varying ages have been humanely killed and 4 (2 GM) sheep died during the period; these 
animals have also been disposed of in offal holes on-site, as surplus or unsuitable animals, or following 

veterinary advice.  

41 cattle recipients have been used for ET (embryo transfer). All animals are regularly monitored for live 

weight and health status. 

For management purposes, as previously identified, the facility is treated as a separate small farm within 

the main Ruakura Farm. It is fully self-contained apart for some machinery requirements and specialist 

staffing. 

Animals on the facility continue to be managed in a way which aligns with normal farming practice in New 

Zealand, grazing outdoors on pasture with some crops and supplementary feeding of hay, balage, silage 

or meal concentrates when required. 

This consists of daily shifts and restricted intakes depending on the age of the animal and its feed 

requirements for example according to stage of pregnancy, lactating or rearing calf or kid, empty, young 

growing animals, etc. 

Goats can at times receive a higher proportion of their daily intake as supplementary feed or concentrates, 

to reduce their impact on pasture availability for cattle and normally have access to covered shelter in 

inclement weather. 

Surplus pasture is conserved when possible for use in periods of low growth, as balage, silage or hay and 

there was only minimal purchasing of extra supplement (meal) required this season, mainly due to lower 

animal numbers which enabled maintenance of an adequate annual feed supply. 

Nearly 3ha within the facility was undersown with a chicory and clover mix in anticipation of a dry summer.  

Mineral supplementation is carried out using a mineral dispensing system through the water troughs for 

assisting Facial Eczema control and other normal mineral deficiencies during identified periods of risk, as 

occurs on many farms.  

Maintenance fertiliser was not applied this season.  

Operationally we continued juggling animal movements and grazing for much of the season within the 

facility around construction activities to install water and waste water services for Tainui Group Holdings 

inland port development which is to the south east of the Animal Containment Facility. 
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Milk Production 23/24 season 

 

No GM cows calved and no GM goats kidded specifically for seasonal milk production again this year.  

This has meant there was again no milk stored this year for surplus disposal by irrigation to pasture. 
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Ruakura Animal Ethics Committee Reports  
 

The Ruakura Animal Ethics Committee (RAEC) removed the requirement for interim reporting on a 
quarterly basis as approvals are now normally only approved for a 12-month period with formal 

reporting required at the end of the approval period.  

Regular updates on approved activities are provided verbally to the RAEC at scheduled fortnightly 

meetings during the year.  
 
Below are the active approvals during the 12-month period of this report: 

RAEC 2022-0381 – Maintenance of Cattle on the Animal Containment Facility 

RAEC 2023-0685 - Climate smart cattle - production and characterisation 

RAEC 2023-2024 - Maintenance breeding of different cloned sheep genotypes 

RAEC 2024-2288 - Characterisation of animals produced as part of the climate-smart cattle programme 

RAEC 2024-2337 - Climate-Smart cattle embryo development 

RAEC 2024-2385 - Collection of cloned transgenic goat fetuses for cell line rejuvenation 

Reports Received during the period: (These reports may contain information on activity in last years EPA 

reporting period.) 
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RAEC 2022-0381 – Maintenance of Cattle on the Animal Containment Facility – Animal 

Welfare and Use report at end of trial approval period. 
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RAEC 2023-0685 - Climate smart cattle - production and characterisation - Animal Welfare 

and Use report at end of trial approval period. 
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RAEC 2023-2024 - Maintenance breeding of different cloned sheep genotypes – Animal 

Welfare and Use Report at end of trial approval period  
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RAEC 2024-2288 - Characterisation of animals produced as part of the climate-smart cattle 

programme – Interim Report  
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RAEC 2024-2337 - Climate-Smart cattle embryo development – Interim Report 
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MPI Verification Services Audit reports 

Confidential document
The EPA has received permission to publish this document
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