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ABSTRACT

This article includes supporting data regarding the research
article entitled “Concentration dependent effect of dimethy-
lacetamide and N-methylacetamide on the quality and fertil-
ity of cryopreserved chicken semen” (Zaniboni et al., 2022).
The effect of two permeant-cryoprotectants (CPA), dimethy-
lacetamide (DMA) and N-methylacetamide (NMA) used at
different concentrations (0, 2, 4 and 6%) on the quality
of post thaw rooster semen was assessed. Ejaculates were
processed according to 7 treatments: Lake pre-freezing+0.1
M trehalose (LPF-T) (control treatment), LPF-T+2% DMA
(DMA2), LPF-T+4% DMA (DMA4), LPF-T+6% DMA (DMAG),
LPF-T+2% NMA (NMA2), LPF-T+4% NMA (NMA4), LPF-T+6%
NMA (NMAG6). Sperm acrosome integrity and mitochondrial
activity were investigated in frozen-thawed semen with the
use of the flow cytometry technique. Only the mitochondrial
activity was significantly affected by the different cryoprotec-
tant concentrations.
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Specifications Table

Subject Biological Sciences
Specific subject area Cryopreservation of chicken semen
Type of data Table and scatter plot
How the data were acquired Data were acquired with the following flow cytometer:
BriCyte E6, Mindray, Shenzhen, China
Data format Raw
Analyzed
Description of data collection The data is readable in FCS format. Each file is the measurement of a patient

sample and for each sample a control tube in which stainings (respectively
Peanut Agglutinin (PNA) and Propidium lodide or Rhodamine 123 and
Propidium lodide) were omitted at the same incubation conditions was added.
A minimum of 10,000 cells (events) were collected and analysis were carried
out on a dual color scattergram gated of the population of putative
spermatozoa based on FS and SS light scatter. Control tubes were used to
define cutoff values and the results were reported as the percentage of events
falling in each of four different quadrants.

Data source location Department of Veterinary Medicine and Animal Sciences, University of Milan,
Lodi (Italy)
Data accessibility Repository name: Mendeley Data
Direct link to the dataset: https://data.mendeley.com/datasets/r24mpzj8wp/1
Related research article L. Zaniboni, M. Madeddu, F. Mosca, A. Abdel Sayed, S.P. Marelli, M. Di lorio, N.

laffaldano, S. Cerolini. Concentration dependent effect of dimethylacetamide
and N-methylacetamide on the quality and fertility of cryopreserved chicken
semen, Cryobiology, Volume 106, June 2022, Pages 66-72.
doi:https://doi.org/10.1016/j.cryobiol.2022.04.001.

Value of the Data

« Data showed in this manuscript are complementary and improve the analyzes previously car-
ried out; they provide new information on the comparative effect of dimethylacetamide and
N-methylacetamide used at different concentrations on the functional integrity of cryopre-
served chicken semen.

« Data suggest the efficacy of flow cytometry technique for analysis of intracellular structures
of cryopreserved sperm and then highlight the most severe cryodamages.

« Data are useful to provide clues to develop improved chicken semen cryopreservation proce-
dure and to understand which in vitro analyzes are required to obtain meaningful results.

1. Objective

The effect of two CPAs, DMA and NMA used at different concentrations (0, 2, 4 and 6%) on
the quality of post thaw poultry semen was assessed. Sperm acrosome integrity and sperm mito-
chondrial activity were investigated in frozen-thawed semen with the use of the flow cytometry.
These data contributed to the collection of further sperm parameters useful for the qualitative
assessment of thawed chicken sperm, making the analyzes already performed in the previous
study more in-depth.

2. Data Description

Data contain the acrosome integrity and mitochondrial activity recorded in cryopreserved
chicken semen (Table 1). The type of CPA and its interaction with CPA concentration did not sig-
nificantly affect the variables analyzed, whereas CPA concentration significantly affected only live
sperms with active mitochondria and dead sperms with active mitochondria. The proportion of
live sperms with active mitochondria was significantly improved in presence of DMA, irrespec-
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Table 1
Acrosome integrity and mitochondrial activity (LSMeans=+S.E.) in frozen-thawed chicken semen cryopreserved with dif-
ferent concentrations of permeant cryoprotectant dimethylacetamide (DMA) and N-methylacetamide (NMA).

Treatments'

Sperm variable CTRO DMA2 DMA4 DMA6 NMA2 NMA4 NMA6  S.E.
Live with intact acrosome (%) 35.48 36.10 45.46 4447 455 36.58 40.94 1.7
Live with ruptured acrosome (%) 2.99 2.80 2.58 1.57 293 2.09 3.51 0.2
Dead with intact acrosome (%) 1,95 4.45 197 3.93 2.54 6.75 453 0.7
Dead with ruptured acrosome (%) 59.56 56.60 49.97 49.88 48.97 54.54 50.98 15
Live with active mitochondria (%) 22.74°  46.29° 3953 4496 4290° 3510 48.88" 34
Live with inactive mitochondria (%) 149 2.39 2.06 4.95 1.62 153 413 0.5
Dead with active mitochondria (%) 75.73° 5132 5834 5006 5544 6336°" 46.96" 3.7
Dead with inactive mitochondria (%) 0.05 0.03 0.03 0.01 0.02 0.02 0.03 0.005

abc yvalues within a row with different superscripts shows a significant difference P<0.01 between DMA and CRT and
a significant difference P < 0.05 between NAM and CTR.

1 CTRO: 0% cryoprotectant; DMA2: 2% DMA; DMA4: 4% DMA; DMA6: 6% DMA; NMA2: 2% NMA; NMA4: 4% NMA;
NMAG6: 6% NMA.

|
&
Control
o
N |
< o
& H A A
Q.
60.0000 -45.0000 -30.0000 o -15.0000 L) 30.0000 4500(%)
’ ®le
- ® A
| ® .o
20 o
) [
® 0 o N

-40-

Component 1

Fig. 1. Scatter Plot of principal component analysis (PCA) with different concentrations of permeant cryoprotectant
dimethylacetamide (DMA) and N-methylacetamide (NMA).

tive of its concentration; in contrast in NMA treatments mitochondrial activity was significantly
improved in NMA2 and NMA6 compared to control group.

The new dataset was merged with the previous article dataset and the Principal Component
Analysis (PCA) was carried out in order to identify the more influencing variables and a scat-
terplot was produced (Fig. 1). The PCA gives objective information on the effects of the two
cryoprotectants and their concentrations on the analysed samples. The variance is defined by
PC1 and PC2, the first two Principal Components report 79.61% (PC1=55.53%; PC2=24.08%) of
the variance; PC1 is mainly influenced by total sperm motility (0.55) and sperm membrane in-
tegrity (0.40). On PC2 the variance is linked to dead sperms with active mitochondria and live
sperms with active mitochondria (0.50; -0.45%) parameters. The scatter plot reveals cryopro-
tectants effects on frozen/thawed semen samples. In particular, control group samples cluster
on PC1 and PC2, quadrants 3 and 4 (Fig. 1). Some DMA and NMA samples with different cry-
oprotectant concentrations share the same area. The clustering ability of DMA and NMA sam-
ples at higher concentrations is clear on PC1 and two almost exclusively grouping in quad-
rant 1 and 2. PCA results underline the effective cryoprotective action of DMA and NMA at
higher concentrations on integrity of cellular and intracellular sperm membranes. In addition,
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the presence of the overlapping areas suggests a sample specific reaction to the cryopreservation
process.

Every sign represents a sample, every colour a cryoprotectant (Turquoise= Control; Blue=
DMA; Fuchsia=NMA) every shape a concentration (spot=2; square=4; triangle=6). Cryoprotec-
tant specific lines circling the samples of each cryoprotectant groups have been drawn to better
visualize the clusters.

3. Experimental Design, Materials and Methods
3.1. Semen Samples

Semen samples prepared and stored during the experimental study already reported in the
published manuscript [1| were used. In particular the straws used for analysis were cryopre-
served with different concentrations of CPAs in order to provide the following treatments: (1)
LPF-T (Lake pre-freezing extender including 0.1 M trehalose) with no CPA (control treatment,
CTR-0); (2) LPF-T added with 2% (v:v) DMA final concentrations (DMA-2); (3) LPF-T added with
2% (v: v) NMA final concentrations (NMA-2); (4) LPF-T added with 4% (v:v) DMA final concen-
trations (DMA-4); (5) LPF-T added with 4% (v:v) NMA final concentrations (NMA-4); (6) LPF-T
added with 6% (v:v) DMA final concentrations (DMA-6); (7) LPF-T added with 6% (v:v) NMA fi-
nal concentrations (NMA-6). A total of 7 different straw colours were used according to the 7
different treatments. Seven straws for treatments were thawed at 5 -C for 100 s [2].

3.2. Semen Evaluation

The characteristics of the sperm were evaluated in the frozen-thawed samples.

The measurements were done on a BriCyte E6 (Mindray, Shenzhen, China) flow cytometer.
The fluorescent probes used in the experiment were excited by an Argon ion 488 nm laser. Ac-
quisitions were done using the MRFLOW software. The non-sperm events were gated out based
on scatter properties and not analyzed. A total of 10,000 events were analyzed for each sample.

3.3. Acrosome Integrity

Acrosomal damage was assessed as described by Partyka et al. [3] with minor modifications.
In brief, semen was diluted with NaCl 0.9% to a concentration of 50 x 10% spz/mL. Portions
(500 pL) of the diluted semen were placed into cytometric tubes and 1 pL of Phycoerythrin
labelled with Peanut agglutinin solution (PE-PNA) (Invitrogen) (10 pg/mL) was added. Samples
were mixed and incubated for 5 min at room temperature in the dark. Cells were counterstained
with 1 pL of Propidium Iodide commercial solution 2 min before analysis. Acrosome disruption
were identified for the positivity to PE-PNA (yellow fluorescence) and dead cells for the positiv-
ity to Propidium lodide (red fluorescence). Four populations of spermatozoa were showed: live
cells with intact acrosome, live cells with ruptured acrosome, dead cells with intact acrosome
and dead cells with ruptured acrosome .

3.4. Mitochondrial Function

The percentage of spermatozoa with functional mitochondria was estimated as described by
Partyka et al. [3] with minor modifications. In brief, semen was diluted with NaCl 0.9% to a
concentration of 100 x 10® spz/mL. Portions (1000 pL) of the diluted semen were placed into
cytometric tubes and 20 pL of Rhodamine 123 (R123, Invitrogen) working solution (0.01 g/mL)
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obtained by dilution Rhodamine 123 stock solution (0.1 g/mL; 0.1 g Rhodamine 123 was diluted
in 1 mL NaCl 0.9%) in NaCl 0.9% at the ratio of 1:10. Samples were mixed and incubated for
20 min at room temperature in the dark. Cells were counterstained with 1 pL of Propidium lo-
dide commercial solution 2 min before analysis. Functional mitochondria were identified for the
positivity to Rhodamine 123 (green fluorescence) and dead cells for the positivity to Propidium
lodide (red fluorescence). Four populations of spermatozoa were identified: live spermatozoa
with active mitochondria, live spermatozoa with inactive mitochondria, dead spermatozoa with
active mitochondria and dead spermatozoa with inactive mitochondria.

3.5. Statistical Analysis

Analysis of variance of sperm variables (acrosome integrity and mitochondrial function)
recorded in frozen/thawed semen samples was performed using the GLM procedure of SAS [4].
The CPA (DMA vs NMA), its concentration (0, 2, 4 and 6%) and the relative interaction were the
sources of variation included in the model. The Student’s t-test was used to compare LSMeans.

PCA was conducted on different treatments with sperm parameters as variables. A scatterplot
was produced.
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