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Elite breeding swine of Taiwan
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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
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Farrowing rate (FR) and Total

Male genetic contribution to normal offspring number of piglets born (TNB)




Sperm selection/Boar Fertility

Boar fertility is a multifactorial process, relying on semen quality,
female fertility, herd management , and accurate timing when using
artificial.

Boar fertility has received much less consideration.
Subfertility and infertility boars can lead to significant financial loss.

Semen quality may vary along the boar career, age, or environment
and it must be monitored by regular examination of breeding records
and assessment of semen quality.

Ensuring an optimal quality of semen doses/straws or boar itself is
thus a key concern for breeding farm and AI centers .

To ensure optimal fertility of boar or after Al, major advances have
been done for years in the selection of boar and several quality control
procedures have been proposed to guarantee their semen fertility.
Fewer tests relating to sperm factors and fertility have been developed
for boar sperm than for other domestic species.

To explore the relationship between field fertility data obtained for
boar sperm intact and functional (new sperm parameter traits)

assessments with flow cytometry parameters.
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« MMM (Microscopic semen motility analys;is)

« ¥§F7E H#FTAE (CASA semen motility analysis )

« HRMEETE (Flow cytometry sperm integrity analysis)

. BRMERE R 9 IBETE (Sperm sexing analysis)

Evaluation method used for relating boar semen quality

with field fertility?
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B. Computer assisted semen analysis
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C. Flow cytometry assay
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New Sperm parameters

Suh acrosomal space
Cell membrane IMV Merocyanine assay

IMV Viability Assay Peri acrosomal space

Acrosome & Sperm
Membrane Integrity
Assay
IMV status of
the membrane |/—
assay or Nexin V Postacrosom %

. region
s

outer acrosome
membrane

S E IMV Calcium
P Assay
‘f? Ecuatorial segment ————

L |

F IMV Oxidation A
Redunda - Oxidation Assay
nuclear
envelope

| IMV Bacterial Count Assay

o]

IMV Ubiquitin assay

C
IMV Mitopotential Assay

sheath
outer dense fibrs

W Central Pair
Axoneme
Axoneme
FRONT VIEW SIDE VIEW

Fig. sperm structure and function related parameters Simon Kuo,2012

Variability of young boar semen quality parameters
among 350 ejaculates, based flow cytometry analyses
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Can we relate semen quality with field fertility?
(Which one is the best predictor of semen)
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Field fertility

Microscope CASA Flow Cytometry
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v’ Mitochondrial status
v’ Oxidation level

v’ Acrosome integrity
v" DNA compaction
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v' Progressive%
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v' Motility %
v" Morphology

WHAT SEMEN QUALITY TRAITS ARE MOST
IMPORTANT FOR
INSEMINATION/PREGNANCY OUTCOME?
(LSRN AERR RS BHRER S HA K
NIFRRREENAR)




What semen quality traits are most important for insemination/pregnancy outcome?
Estimates fertility prediction value of the conventional, CASA and cytometry methods
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Mitopotential - S - 4+
Chromosome - = - +++
Oxydation - > - +++
Merocyanine - o - ++
Other Physiological _ _ _ P
Assays

Fertility predictor 5% 15% 25% 35%

® Microscopic semen motility assessment only minimally relates to field fertility
®CASA is a tool to objectively discriminate between fertilizing capacity of ejaculates
®Flow cytometric semen quality assessment gives possibilities for an Al company and farm

Estimates of heritability between semen and sperm novel traits
via bivariate animal model in boar
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0.28/0.49 - -

Concentration

Morphology - 0.38/0.34 - -
Motility - 0.37 -
Viability - - - 0.45/0.33
Acrosome - - - 0.21/0.42
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Chromosome - - - 0.41/0.1
Oxydation - - - 0.33/0.4
High Calcium - - - 0.91
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Other Physiological - - - BAC =0.18

Assays

Smital et al., 2005
TLRI 2015 on farm test n=180
Chung 2014 young boars n=480

New sperm parameters and the relationship to
fertility of bore semen in Taiwan
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WHAT IS THE RIGHT EQUATION
FOR FERTILITY PREDICTION
(REERESUARAERET HRIEF
HEENHR)

What is the right equation ?

Fertility = (Motility + Prog + VSL + LIN) x Viab x Acro x Mito x SCSA2 x Ubi x ...
4




Use of combinations of in vitro quality assessments to
predict fertility of bovine semen

o
Design? &
Instrument?
Processing?... h
Sperm Evaluation B Field Fertility
(in vitro) (in vivo)
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" predicted fertility value ~
R2= 0.84 (stallions) E. Sellem et al. / Theriogenology

Horse fertility prediction (FDA)
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Fig. 2. Results of factorial discriminant analysis (FDA) using: (A) a combination of 29 “conventional” variables related to sperm motility, morphology, and viability
assessed by eosin staining. (B) a combination of seven variables: percentage of polarized mitochondria at T24, percentage of alive acrosome-reacted spermatozoa
without ionophore treatment at T0, percentage of dead acrosome intact spermatozoa after ionophore treatment without seminal plasma at T24, standard
deviation alpha-t at T24, percentage of swollen spermatozoa after HOS test at TO, critical osmolality “tube” at TO and critical osmolality “tube” at T24. TO: analysis
within 2 hours after semen dilution, T24: analysis after 24-hours storage at 4 C. Stallions (n ?34) were divided into three fertility groups: fert: pregnancy rate

per cycle (PRC) > 55%, intermediate: 44% < PRC < 55%, subfertile: PRC < 45%. Each stallion is represented by a dot and a coded name. Barycentres and confidence
ellipses of the three fertility groups are indicated. Six stallions were misclassified using the combination of “conventional” variables: stallions PI, QR, and SA were
classified as fertile, whereas they were intermediate (PRC ?45%, 49%, and 47%, respectively), stallion Z was classified as intermediate, whereas he was fertile
(PRC ?62%), and stallion BS was classified as subfertile, whereas he was intermediate (PRC ?46%). HOS, hypoosmotic swelling; Pl, propidium iodide.

Barrier Battut et al. / Theriogenology (2016)

Future and prospective
The main challenges to correlate in vitro sperm
evaluation with field fertility

. De5|gn a meanlngful field fertility trlaI/accuracy of field data recordlng/
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*  TRAINING of the sperm quality assessing operator/fEik L F ~ EHVF

* Control for semen HANDLING in the field/Inseminator training/g i i
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* Control of semen PROCESSING and storage/p:i ik & Ak 1 s rg s
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