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The INNOVA Project is an integrated ex-situ conservation program focused on the retrieval of germplasm

from female VOT donors through ARTs and cryobanking, with voluntary participation from VOT farmers. % 400 -
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(MO-Al) GR produced more The age-related decline in the preantral follicle population, E
N=2 obrvos ber donor Cow namely primordial, primary and secondary follicles, was @ 6007
VOT Donor - than \i)n-lgrm ethods demonstrated through a morphometric study conductedina 8
N=27 and enabled the control group of Holstein-Friesian (HF, N = 26), revealing a @ 400
= Genetic recoverv  of  senetic significant drop after 73 months of age, as shown in graph A 6 Heifers
= Rescue _ —_— Y that g Id (Kruskal-Wallis test, p<0.05). Similarly, in the VOT breed, a g (20-21 months)
n (GR) resourees that wou comparable decrease in ovarian reserve was observed in £
N=12 Embryos otherwise have been P S
N=97 inaccessible donors undergoing GR, with a significant difference between < (. B
s ' cows and heifers as shown in graph B (Mann-Whitney test, Heifers Cows (31-151 months)
This study aimed to assess Additionally, ~GR  was <0.005) (N=2) (N=8)
. well-received by the P<V. '
the impact of donor age on > | .
.. ] farmer because it did
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conserving the end.angered N=35 routine farm operations Resu tS 3 POpu at|0n Ana yses
VOT breed population. . and provided a positive
Embryo transfer outcomes, along with e 0% economic benefit. 40 The analysis of reproductive records (2010-2025), provided by the
complementary data, were analyzed to g o Breeders’ Association, from N = 550 VOT dams revealed an average
identify age-related constraints on Ovarian cortex 30 age at first calving of 35 months (as shown by the red bar in graph
livestock biodiversity efforts strategies. frab?n;ezr;ts A). Specifically, 86% of these dams calved for the first time after 24

months of age. This average is considerably higher than the
commonly recommended in commercial farming systems, likely
reflecting management limitations and the extensive nature of the
breed’s low-input, pasture-based production systems.

Number of Births
N
o

-
o

Last update B

NV ax a0 R @ AV P P 400~

Age at calving (months)

As proof of principle that cryopreserved VOT embryos can December 2024

support cross-breed implantation, N = 22 [ETS grade 1
embryos were randomly transferred into synchronized
surrogate dams, successfully resulting in the birth of N =4
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Additionally, as shown in graph B, the female population of VOT exhibits

a considerable discrepancy between young (black bars) and adult 200
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live calves. animals (grey bars). Specifically, 31 % of the population is over 73 months 100
Donors . : old, when ovarian reserve begins to decline, and 14% is over 113 months,
Overall Calvmg rate: 18% an age linked in this study to a reduced embryo quality. The progressive 0-
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8 72- 5 5- in graph B, parity also differed significantly * Integrated, multi-tool conservation programs that combine different ARTs and cryobanking strategies
< 48+ g between the two groups: the mean parity for represent the future of biodiversity preservation, not only for wild species but also for endangered livestock
2:'- ) = 0 successful pregnancies was 4.0, compared to breeds. Specifically, on-farm techniques should always be complemented by ex vivo retrieval methods to
ePI ,s;'s 7.11+3.29 for failed pregnancies (Mann- maximize the use of genetic resources, as these approaches have proven to be effective.
& & Whitney test, p<0.05). ET is a valuable tool to enhance calving opportunities in endangered breeds. However, donor age represents a
o In contrast, no significant differences were major limiting factor, significantly affecting calving rate, a trend already observed in a large-scale earlier study
Surrogates Dams observed in either age or parity of the that identified 15 years as a critical age for donor cows (Hasler, Theriogenology, 27(1), 139, 1987). vy
surrogate dams  between those that Follicle density decreases with age in both HF and VOT breeds, with a notable decline observed | o™
C o6 D . P successfully carried pregnancies to term and after six years of age (73 months). Since the VOT female population is considerably aging, early @
0 N ‘. ‘1 those that did not, as shown in graphs C and D. interventions are necessary to improve reproductive efficiency. This involves improving on-
@ 72- ’ ;.g 4- 4= 0\ y ’ B UHE P farm management to maximize the reproductive potential in heifers.
‘g‘ % N g8 % | Our results indicate that advanced maternal age in donor cows negatively impacts embryo
=484 ° . o qguality and implantation efficiency. Further studies are ongoing to explore how these findings
; 1 ;2' . . can be directly applied to enhance protocols for genetic rescue and fertility preservation
< 2, interventions. This knowledge will be vital in refining assisted reproductive strategies aimed at
> | I::I maintaining the reproductive potential of endangered breeds, especially when working with
0- limited and aging genetic resources.
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