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Corylus avellana reproduction:

« Anemophilous species (wind
pollinated)

« Mid-winter flowering

« Monoecious

« Obligate out-crosser,
sporophytic self-
Incompatibility

 Dry stigmas

* Frequent pollen sterility
especially among cultivated
variaties
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Today’s topics

Pollen hydration dynamics revealed by

Impedance Flow Cytometry: how hazelnut pollen
viability changes during re-hydration and the
differences between samples and varieties.

Validation of AmphaZ32 results through the

use of image analysis: how gquantitative microscopy
could be used to validate your viability data and to
search for new and unexpected pollen populations




Pollen hydration dynamics revealed by Impedance Flow Cytometry

Experimental setup:

- 5 different pollen samples Sample 2

from 5 hazelnut varieties

Sample 1 -

« One replica for each sample
type

* Progressive hydration :
inside improvised humid Sample 3
chambers with RH around '”
100 %

Sample 4

* Impedance analysis with
AmaphaZ32 at each 30’
time-steps from TO to T420'

Sample 5 :-

« Buffer AF6, chip 120 um




1. Pollen hydration dynamics revealed by Impedance Flow Cytometry
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1. Pollen hydration dynamics revealed by Impedance Flow Cytometry

Sample 2
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1. Pollen hydration dynamics revealed by Impedance Flow Cytometry

Sample 3
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Pollen hydration dynamics revealed by Impedance Flow Cytometry
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Sample 5

Pollen hydration dynamics revealed by Impedance Flow Cytometry
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1. Pollen hydration dynamics revealed by Impedance Flow Cytometry

Final comparison

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
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1. Pollen hydration dynamics revealed by Impedance Flow Cytometry

Final comparison

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
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1. Pollen hydration dynamics revealed by Impedance Flow Cytometry

Prolonged pollen hydration and proper medium composition are
essential to obtain high germination rates in hazelnut pollen

Viability Germination Without sterile
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1. Pollen hydration dynamics revealed by Impedance Flow Cytometry

Conclusions

« Long hydration times are useful for a clearer separation between dead/alive
pollen populations

« Sample/cultivar-specific behaviour
* Appropriate germination medium and prologed hydration are essential to

obtain satisfying pollen germination rates in an anemophylous species with
long-lived pollen and dry stigmas

Perspectives

Repeat the experiment on multiple replicas/sample and for, possibly, even
longer time-periods




2. Validation of AmphaZ32 results through the use of image analysis

Experimental setup:

« viability increments by 25 %, from 0 % (all dead) to 100 % (all alive) using
samples of one hazelnut cultivar

« Three replicas for each viability increment

« Sample analysis with AmphazZ32 (chip 80 um)
% analysis time/sample = seconds

R/

< measured pollen grains/replica = 20.000

« Sample analysis with dye-eclusion technique in bright-field microscopy
(custom method)

« Automated image analysis with an open-source software
> Analysis time/sample = many hours
> measured pollen grains/replica = around 5000

« Same buffer AF6 for both impedance measurements and staining procedure
for a better apple-to-apple comparison




2. Validation of AmphaZ32 results through the use of image analysis

AmphaZ32
100 % viable 75 % viable 50 % viable 25 % viable 0 % viable




2. Validation of AmphaZ32 results through the use of image analysis

Image Analysis

Tllumination function: TllumFAred
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2. Validation of AmphaZ32 results through the use of image analysis

Data exploration by fetching pollen

grains from density plots
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2. Validation of AmphaZ32 results through the use of image analysis

Supervised classification with
machine learning algorithms
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2. Validation of AmphaZ32 results through the use of image analysis

Results

Only viable cells considered

AmphaZ32 Microscope
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Diff. Between Measures (%)
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2. Validation of AmphaZ32 results through the use of image analysis

Results

Overall comparison (viable, dead and sterile)
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2. Validation of AmphaZ32 results through the use of image analysis

Results

Overall comparison (viable, dead and sterile)
Sterility estimation
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2. Validation of AmphaZ32 results through the use of image analysis

Conclusions

* ~14 % higher sterile on average measured by AmphaZ32

= Possible explanations:

1. Dispersion on microscope slides is higher for sterile than for non-sterile
pollen

2. A lower sterile % is reflected by a higher maximum viability




Image analysis and its possible application: data exploration
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Image analysis and its possible application: data exploration
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Thank for your

attention!




