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BIOTECHNOLOGIES OF REPRODUCTION

Artificial Insemination (Al) e Embryo Transfer (ET)

GENETIC IMPROVEMENT
¢

-ldentification of high production animals
- Genetic and genomic tests

-Diffusion of high genetic animals

+
INCREASE IN PRODUCTIVITY
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BIOTECHNOLOGIES OF
REPRODUCTION

- One of the most

important assisted A I E T
reproductive

technology in the ‘

- Powerful method of
gene dispersal

world l

Multiply PATERNAL Multiply PATERNAL +
lineage MATERNAL lineage
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Semen doses produced In cattle (dairy and beef)
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ESTRUS DETECTION: Iimited the use of Al
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Low eff|C|ency of estrus detectlon N dalry

(Pursley and Wiltibank et al., 1995)

Standing estrus is shorter in Bos indicus
(Baruselli et al., 2004)

Low eff|C|ency of estrus detectlon N beef

(Bo et al., 2017)
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Efficiency of reproductive programs (Al)

Reproductive @ Genetic
efficiency gain

1. Natural service

L

3. Fixed time artificial iInsemination (FTAI)

Bia— 111 111

More calves in quantity and quality

Baruselli et al., 2002; Rev Bras Reprod Anim T Penteado et al., 2005; Rev Bras Reprod Anim
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Timed artificial insemination early in the breeding season improves
the reproductive performance of suckled beef cows
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Experimental
desing

507 Bos indicus
COWS

(Ssame group)
(same bulls)

Calving 45 +15 d
Natural service (MS)

\

Bull
management

(1/25) 1 ! ! !

Introduction Remove Introduction Remove

Breeding

season P —

90

s SAO PAULO Sa Filho et al., Theriogenology (2013)
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Decreased the interval to Increased the pregnancy

establishment rate at the end of the
of pregnancy breeding season

40 50 60 70
Breeding season (d)

Fig. Survival curves for
proportion of nonpregnant
cows by Day 90 of the
breeding season (BS) for
suckled beef cows bred by
natural service (NS;dashed
line; N 1/4 255) or by timed
Al (TAIl) at beginning of the
BS followed by NS; solid
line; N 1/4 252) during 90-
day BS. Median interval to
pregnancy for NS and TAI
groups was 55 days and 11
days (adjusted hazard ratio,
1.64; 95% confidence
interval, 1.34-2.01),
respectively.
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Pharmacological basis of the FTAI protocol

CE: Induces ovulation and
reduce the number of

EB+P4:
managements

synchronization of the
new follicular wave

eCG: stimulates
follicular growth and
ovulation mainly In
females In anestrus

PGF: induces
luteolysis

GnRH / PGF2a
EB GnRH /EC
eCG IATF
l GnRH: induces
. . . ovulation in cows
P4 intravaginal device e
DO D7/8/9 D9/10/11
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Results of field trials evaluating
a synthetic eCG-Like
glycoprotein produced by
Syntex in Bos indicus cattle

PhD Student Lais Angelo de Abreu Dr. Lucas Cutaia 2 4
Prof. Dr. Pietro Sampaio Baruselli Dr. santiago Perez & N /
VRA - FMVZ/USP Syntex S A/Argentina
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Evolution of the percentage of dairy and

beef cattle Inseminated 1n Brazil

2021

m A

Monta Natural

4.7 mi Al (asBiA-2002)
3.4 mi heifers and cow inseminated

(1.6 doses / female in reproduction)
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28.4 mi Al (asBiA-2021)
17,7 mi heifers and cow inseminated

(1.6 doses / female in reproduction)




FTAl market in Brazil

(% of heifers and cow artificial iInseminated)
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BIOTECHNOLOGIES OF
REPRODUCTION

Al

Multiply PATERNAL
lineage
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- ET for genetic
iIimprovement
programmes at farm
level.

ET

Multiply PATERNAL +
MATERNAL lineage

- ET increases the

selection intensity

and decrease the
generation interval.




In vivo derived vs In vitro
produced embryos
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Figure 2. Number of bovine embryos (in vivo derived [IVD], in vitro produced
total) recorded in the period 2001-2020
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Joao Viana, Embryo Technology Newsletter, v. 39, n.4, 2021
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ET market in Brazil (1995 to 2019)

In vitro
700x10°3 N (93,8%)

Embriodoes, IVD
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In vitro embryo production

Effects of genetic group on
follicular population and IVEP
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Why produce empbryos from
young donors?

Rapid multiplication of
genetically superior animals

Accuracy x Intensity x Genetic Std Dev

j, Generation Interval

UNVERSIDADE DE SA0 PAULO Schefers and Weige 2012; Kasinathan et al. 2015



The ability to obtain oocytes with developmental competence

from calves has been recognized for more than 60 years

Velogenesis

Viable oocytes retrieved before birth

(Betteridge et al. 1989; Georges and Massey 1991;
Kauffold et al. 2005)

Viable oocytes retrieved before puberty
(Onuma et al. 1970)
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Potential for IVEP

Ovary from a 3-month-old Brahman (Bos indicus) calf demonstrating the
potential to stimulate a large follicular response to FSH and to obtain large
numbers of oocytes in indicus (Maclellan and D’Occhio unpublished)
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Laparoscopic OPU In calves
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Birth of calves from embryos produced from calf's donors (2 months)

P/ET
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Birth of calves from embryos produced from calves (2015)
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(2 to 4 months)

Buffalo

Murrah

Calves
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Birth of calves from embryos produced from calves (2016)
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Clinical trial to evaluate the
effects of rFSH treatment for In
Vitro embryo production In
Holstelin cows and helifers
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Number of blastocyst per OPU (Heifer donors)

0.97

+ 0.7 embryos
(+72%)

1.67

1.37

30

Control

FSH 50 FSH 100
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Category Control rFSH 100 P value
| 25.0% 31.1%
Heifer (7/28) (13/41)
23.3% 32.1%
Dry cow (14/60) (26/81)
| 32.1% 42.9%
Lactating cow (18/56)  MSEEEZON  (21/49)
| 27.1% < ~35.1%

lota (39/144) (60/171) 0.06
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Reproductive efficiency and ambiental impact

- 44% land - 34% water 39% Carbone
necessity ‘ necessity emission
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Figure. Relative changes in environmental impact of a simulated US beef production system. Percent
improvements in environmental impact use a 0.5 calf per cow per year conception rate as a baseline for W VIRGINIA
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Conclusion

Assisted Reproductive Technology (ART) have significant practical
benefits for breed improvement programmes.

The widespread adoption of Al using frozen semen has allowed bulls of
superior genetic merit to produce many more offspring than was
possible using natural service.

ET allow for higher rates of genetic improvement to be achieved by
Increasing the reproduction of superior females.

Estrus synchronization technologies are used In the dairy and beef
Industry to increase the reproductive efficiency and rate of superior
males and females.
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