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Elite breeding swine of Taiwan

e Performance test station/Growing boars from 40-
110kg of body weight/AVE. FE/BF/ADG/2016

| Traits | _Duroc | Landrace | Yorkshire _

Ave. ADG 1.08 1.09 1.06
Ave. BF 1.37 1.37 1.42
Ave. FE 2.06 2.09 2.11

» ADG/Average daily gain, BF/Back fat, FE/Feed efficiency (Feed/Gain)

Elite breeding swine of Taiwan
Total sperm count per collection in
boars within 300 days of age

Number of Ave. Total Top 1
boars sperm number | Total sperm number
In Auction (billion) (billion)

Duroc 1186 71.3 155.3
Landrace 296 75.6 232.2
Yorkshire 69 66.9 114.0

Black 42 63.5 102.4

Year from 2011~2017
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Elite breeding swine of Taiwan

Boar Price-sold (NT$/hd)
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The Best Boar Selection Index
Focus on semen related parameters
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Introduction

* The integrity of mammalian sperm is of
importance for the male genetic contribution
(ex: meat, litter size) to normal offspring.

Field fertility of a boar

Farrowing rate (FR) and Total

number of piglets born (TNB)

Male genetic contribution to normal offspring

The importance of semen
examination
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The greatest quality semen to ensure maximum litter sizes
and farrowing rates is expected.

The control of quality in semen used for artificial insemination
(Al) must be as precise as possible.

Analysis of new sperm parameters is very important for
predicting the outcome of assisted reproductive techniques
and is necessary for determination of fertility of males tested
for artificial insemination.

The number of intact and functional spermatozoa in semen
can be assessed with flow cytometry and is believed to relate
to male fertility.

The DNA damaged sperm have the ability to fertilize the
oocytes, but the embryonic development is very much related
to the degree of DNA damage.

Seems to be convenient as additional method for semen
quality detection in farm animals before their exploitation in

breeding.

Exam sperm quality ?
Sperm selection

Price

Fertilizing capacity of
ejaculates
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tlﬁ‘ﬁ;ﬁhﬂft (Microscopic semen motility analysis)

B T5% P15 (CASA semen motility analysis )
= #AEE MR i (Flow cytometry sperm integrity analysis)
B R R RY 0 BFFAE(Sperm sexing analysis)

Evaluation method used for relating boar semen quality
with field fertility?
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‘ B. Computer assisted semen analysis ‘

C. Flow cytometry M:-
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Analyze by Flow Cytometer

# One machine (the flow cytometer)
# One computer (laptop with the machine)
» One software for data analysis and interpretation

New Sperm parameters
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Result of 7 new sperm parameters of young
breeding boar 2012
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New Sperm parameters-
DNA Breakage

» Sperm Chromosome DNA
» Screening in pig industry

A. In auction (young boar)

B. In reservation farm (Native pig)
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The sperm chromatin structure assay

To estimate the structure stability of the sperm nucleus chromatin
after an acid attack. The acridine orange (AO) has the capacity to change
from red fluorescence when it is linked to fragmentized DNA green

fluorescence to green when it is linked to intact DNA.

SSDNA —p o

Acridine Orange

= Calculate?
Staining

dsbna —%

compensable and noncompensable

semen quality trait

Trait compensable semen quality trait
sperm numbers

i.e., increased sperm numbers can
be added to produce a higher
pregnancy rate.

Noncompensable semen quality trait
sperm DNA fragmentation

it is the percent of sperm with fragmented DNA being
considered and no matter how many sperm are added,
the percent sperm with fragmented DNA remains the

same; thus, the probability is the same for decreased
pregnancy outcome due to this factor alone.

One of the main causes of sperm DNA damage is the exposure to reactive oxygen species (ROS) that are highly
reactive and damaging to nucleic acids (Ochsendorf, 1999).

Sperm cell defense against DNA damage relies on two factors: the tight packaging of chromatin, based on condensation and
substitution of histones with protamines, and the antioxidant agents present in seminal plasma. These defenses are extremely
important as mature sperm is unable to repair DNA damage and even if a successful fertilization occurs, embryo undergoes
apoptosis at the time of genomic activation. (De Ambrogi et al.,2006) (Italy)

DNA damaged sperm presented normal zona-pellucida binding characteristics and even the fertilization and cleavage rates of
fertilized oocytes remained normal. However, in their experiments about all four to eight cell embryos initiated apoptosis. Thus,
reproductive failure, caused by DNA aberrations, does not seem to occur at the level of fertilization [14] but at the onset of
embryonic DNA expression. ( Spinaci M, De Ambrogi M, Volpe S, Galeati G, Tamanini C, Seren E. Effect of staining and sorting on
boar sperm membrane integrity, mitochondrial activity and in vitro blastocyst development. Theriogenology 2005;64(1):191-201.)

Sperm chromatin damage was quantified by percentages of spermatozoa with detectable DNA Fragmentation Index — DFI divided into

moderate (m-DFI) and high (h-DFI) DFI. Percentage of immature cells (HDS; cells with High DNA Stainability) was also evaluated. (Rybar
etal 2004)

The threshold level for SCSA parameters DFI%

O Results from a recently published meta-analysis indicate that human couples with no known
infertility problems were 7.0 times (confidence interval [CI] 3.17, 17.7) more likely to achieve a
natural pregnancy/delivery if the DFI was <30% (n =362, P=.0001) (Evenson and Wixon, 2006).
(USA)

O Results from a 18 boars study suggests that a >6% DFI places certain commercial boars into a
statistical group that produces a reduced FR and ANB. (Ddion et al., 2009).(USA)

O Boe-Hansen et al (2008) reported on a study of ejaculates from 145 boars used in 3276
experimental inseminations in Danish breeding herds. The total number of piglets born (litter
size) for Hampshire, Landrace, and Danish Large White boars was, respectively, 0.5, 0.7, and 0.9
piglets smaller per litter when the SCSA-defined %DFI values were above 2.1% as opposed to
below this value. (Denmark)

O Increased percentages of spermatozoa with abnormal chromatin were found in bulls with
lower fertility (Bochenek et al., 2001). (Poland)

O Boars had significantly higher percentages of spermatozoa with h-DFI and HDS (P < 0.0001) in
comparison to bulls. (Rybar et al., 2004) (Czech Republic)

O Six hundred ninety two (692) ejaculates from 79 Piétrain boars in an Al center were analyzed
for motility, morphology and DFI over a period of 24 weeks. 95.5% of the semen samples had a
DFI 5% with low distribution of variation for DFI due to boar and ejaculate ( 5%). 61.3% of
ejaculates with DFI 5% showed values below thresholds for sperm motility or morphology.
Waberski et al.,2011 (Germany)

O The threshold for considering human sperm quality low or unsuitable for assisted reproduction
is 30% of DFI using SCSA. On the basis of the threshold established in humans, Rybar et al. [19],
proposed that 15% in boar sperm could be considered high.
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SCSA Method for Boar sperm DFI Assay in LRI

Flow Cyto .;:'
SCSA .
(Dot Plot) .

Fig. Examples of data generated by flow cyto with boar semen.

DFI: Sperm DNA Fragmentation Index 21

Frequency distribution of DFI in boars/2013
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Fig. Frequency distribution of data of sperm DNA fragmentation

index in a sample of 398 boar ejaculates in 2013
Simon Kuo, 22013
Unpublisheé Data

Frequency distribution of DFI in boars/2014
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Fig. Frequency distribution of data of sperm DNA fragmentation
index in a sample of 180 boar ejaculates in 2014

Native miniature pig sperm DNA breakage
was screened by FC
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Investigation of sperm DNA breakage in
various ages of breeding pigs

<1k 1-2% 2-38% 3-48% 4-58 5-68% 6- 78 All ages

i (N=13) (N=39) (N=33) (N=26) (N=7) (N=4) (N=2) (N=124)
=
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correlation coefficients (r) between
new sperm parameters quality traits
and fertility parameters
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How my boar is preparing for 2015
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AVE. AVE. AVE.
Fertility rate farrowir!g rate No. Piglets born

" Intactsperm  0.518%%*  0,531* -0.282
membrane (%) (sD=0.152) (SD=0.075) (SD=0.328)

Un-intact sperm =0.715%% =0.592* %% 0.025
mitochondria(%) ($D=0.003) (5D=0.019) ($D=0.934)
Intact sperm 0.637* 0.514 0.699%*
DNA(%) (SD=0.019) (SD=0.127)  (SD=0.0054)

Conclusion

* In a sample of 398 random boar ejaculates in 2013,
where 70-88% of them are of acceptable quality to
use in Al, an incidence of 11.5% of ejaculates with a
DFI higher than 20% has been observed.

» The SCSA technique appears to be able to identify
individuals with higher DNA damage, and could in the
future be implemented by the pig industry.

* |tis recommended to periodically assess DNA
defragmentation, such as at a set number of times over
the year, or as criterion for boars entering into an Al
center.
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