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Drawbacks of conventional phenotyping

" Subjective tf .

l
1 !

dress blue and black or white and gold

Ongeveer 131.000.000 resultaten (0,24 seconden) %

i
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Drawbacks of conventional Phenotyping

" Subjective
" Time consuming
" Extreme data reduction (scale 1-5)

" Visual symptoms do not tell the whole story
® Pre-symptomatic phase (early measurement)

® Resistance based on tolerance/hypersensitive
response

e Variability of the symptoms based on
environmental conditions

® Biomass of the pathogen is important
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Vionitoring biotic stress by
Chlorophyll '_Juorzsc:mc,

>




Record three images

<

Calculate: Fv/Fm Efficiency of
Photosynthesis










healthy

infected

healthy

infected




Septoria Leaf Blotch

6.000.000 x 65.536 x 7 x time

pre-symptomatic phase (early measurement)

biotrophic, necrotrophic phase
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The Instrumentation

- for the determination of the biomass
of GFP-transformed pathogens in combination with the
measurement of photosynthetic activity and colour imaging
(necrosis, chlorosis).

- (130x130 mm), petry dishes, plant
leafs, plantlets can be imaged in a single frame.
- (5-10 seconds for 7 measurements including filter changes)

" The LED-PathoScreenLab is equipped with a
and data files are stored with the corresponding barcode.

- (red, green and blue).

- mouse and keyboard, passive cooling

- storage space and settings data analysis on your own
computer

® Possibility to generate

- light up to 100 ymol

- ; up to 4 times the sun

" Canbe to your samples
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A healthy cabbage plant

(8 PathoScreen Data Analysis Software  Version 221  (Single Petry Dish] (c) 2013-2015 PhencVation B.V.

Bottom right FuFm Total image

1752 £0.5
531+0.4
501+ 10
102£0.3
& (p»
0.0 (%)
1921+ 13
562+0.3
31 (px)
Barcode 0.0 (%)
(0105 ] i
10095511526 ed 2906 £3.0
600000 5797 £ 3.4
600000292466
600000292566

e 2350 £19
- - 6 1
600000292666

[Fuse Roi
41854 £20
Color Ratio Zoom(%%)
1631+0.2
Red Green Blue 585 0.4
2055+ 1.1
f 0.716 £0.000
[[r1on 0 (px)
[ |clean *®  [Jr2on )
Intensity 0
1000 [7] Above

[ Del noise
on ick ratio

Del noise

[ show

[ To Second Ratio

t FvFm Range
200 [Joelnoze FvFmRange [Clon
[ show 005 0,300
Stretch factors/10
Gfp =
Calibration factors/100

Gfo 100

T 100

chl 100

RGE-ratio
Color = 100 Range
FO,Fm = 100

Save/Zoom image

Top left - ) 100 %
[] onfoff

|, successfully
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Plant growing in sub-optimal conditions (Tempora)

m PathoScreen Data whﬁm Version 2.2.1  (Single Petry Dish) (c) 2013-2015 PhenoVation B
Total image

196550 (px)
)

1556 £0.2
138

2202 £3.4
195548 (px)
100.0 (%)

00000000000000 -

00009551152687

[Fluse Rai
Color Ratio Zoom(%)

D Leaf Red Green Blue
4000

[F] clean
[JEedg
4 on

on

Del noise ] To Second Ratio
[ show

t FuFm Range

[ Delnoise FvFm Range []On
[Flshow 0050 0,300
Del noise
tretch factors/10
Gfp 130 |
Calibration factors/100

Auto 110
Cor Gfp 120 Gfp 100
150

chl 10 100

=
=
=
Rfp 10 =
=
=]
=

Color 50 100

FO,Fm 115 & 100

Save/Zoom image
Top left - 100 %
[ onfoff

11 mrt15 stus: Low Efficiency Range changed succ
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400.00




Day-light

Green screen




PathoScreen




GFP or RFP tagged pathogens

" Clean overlay
" No pixel shift







Fusarium infection on wheat leaves

Y Show scale Topleft - [ targe Battom left
hd @ B Eackground (setro) ¥ [ Histogram (set zoom)
Data CropReparter 7
Data PathoPetr
Data pathoscreen 2 april 2015
- Data pathoscreen 7 april 2015
Data PathoWel
Gent
7072015
b+Karin
Pathoscreen seeds - Test for seeding quality
TestPathosaeen

Detect
@

[CJuser Rai TINo
[IMatrxRoi @ Bed

Color Ratio (Zoom image)

» [iarge
[ vistogram

Topright Gy Cor

= [Eltarge
[Cristogram

Bottom right FFm

- [Ciarge
[ vistogram

[ Pick ratio
(] To Second Ratio
SetFvFm Range

FvFm Range [~|on
0.050  0.500

[ Del noise:
[Ishow

fioration factars/ 100
Gfp 100
Auto 140

Red

Green

13 Jul15 i ) PathoScreen data files opened successfully
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52787 (px)
13637 (px)

2135 £ 139
B/7%6 £ 1912
3452 & 1748
435+ 463

0(px)

0.0 (%)
2157 & 144
1817 £ 485

o)
0.0 (%)

3431 £ 1935
6025 £ 1632
2630 £ 1760

14035 £ 2941

2102 £.80
1639 £391
998 £ 1026
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Viultiaimensional SCreening 1or Potato late biight

DAI3 DAIS DAIG

Phytophthora infestans _ Infection (mm?), Desiree 1
Causal agent of Potato/tomato late
blight

Major target agrochemical industry
Searching for resistance

QTL-analysis R S







Summary

Parameters:

 Growth: projected leaf area in
pixels.

* Quantification of biotic or abiotic
stress

* Quantification of chlorosis and/or
Necrosis

* Mean Intensity with standard
deviation

Output:;
 Data output in CSV-format
* Images with overlay
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abstract:

For many studies the correct assessment of the presence of a particular pathogen
as well as the stage/spread of the infection in Plants Is critical. Currently,
assessment of infection of pathogens is complicated and scoring often relies on
manual recording of visual symptoms. However, this scoring is subjective, time
consuming, results in extreme data reduction whereby the original data are lost
making reanalysis of the data impossible. In addition plant pathogen interactions
often involve a latent infection phase for which no visual symptoms can be
recorded. Consequently, there is a stron%need for development of new
procedures. In the last decades we have been experimenting with different
procedures and identified that correct colour interpretation (chlorosis, necrosis?],
measurement of plant stress by chlorophyll fluorescence (fv/fm), quantifyin%t e
amount of chlorophyll and direct visualization of pathogens labelled with GFP
or RFP can be extremely useful to monitor the various stages in the infection
rocess. In addition, as plant pathogens often show localized infection with
|m|t_eddpathogen biomass, a high resolution combined with a high sensitivity is
required. Based on these requirements we have initiated the development of the
PathoScreen platform that allows fast multi-dimensional Digital Phenotyping of
plant pathogen interactions. Examples of it's use will be shown.
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