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STRIPE RUST

ADisease of wheat caused Byiccinia
striiformid. sp.tritici (Ps}

ACauses vyield loss of up to 65%

AReduces photosynthetic area of leaves,
desiccates and steals sugars

ASymptoms
AChlorosis (early)

AYellow pustules erupting in stripes along the £ =
veins of leaves (late)

http://www.abc.net.au/news/image/47509883x2-940x627.jpg



STRIPE RUST

ABecoming more prevalent in Western
Canada
ANew races able to overwinter locally
ARecently milder winters

AThe best form of control is using a
wheat variety with genetic resistance

https://www.researchgate.net/publication/221888215/figure/fig4/AS:3052
98653892610@1449800279204/Fig-6-Wheatflag-leaf-infectedwith
striperustcausedby-Puccinisstriiformisf-sp.png



STRIPE RUST RESISTANCE tesersive ressorse

ARacespecific resistance

AWheat variety Avocet Yrl0 issusceptible t@strace
WO053, but resistant tdv047

WO047 WO053
Avocet S Susceptible  Susceptible

Avocet Yr10 Resistant Susceptible

AResistant wheat varieties undergbymersensitive
responsewhen exposed t@st

A Programmed cell death

L}

B 1] R 111 S
: BN el il ai WL g R
https://www.researchgate.net/profile/Graham_McGrann/publicatio
n/45582460/figure/fig7/AS:281822559785010@14442031429
60/Figure-1-Puccinistriiformisf-sp-triticinoculation¥ ellowrust
infection.png



| PROJECT OBJECTIVES

W47 Wos3 ATo understand hoRstand wheat
Avocet S Susceptible  Susceptible InteraCt _ _
AWhat changes occur in wheat during
Avocet Yr10 | Resistant  Susceptible infection? During the HR?

Ae.g. Does lignin content increase in respons
to infection?

AHow?
Alnfecting isogenic lines of Avo¥el0 and

Avocet S with rust isolates to produce
susceptible and resistant reactions.

AUsing synchrotronry and Midinfrared
beams to0 measure céllular components.
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WHAT IS A SYNCHROTR = [~ = ==

Visible Light

A,OGlant M|C|‘OSCOpeé 400nm | | 7000m

http://icbseverywhere.com/blog/wgcontent/media/2010/04/VLS2600x391.gif
' : 1. E-gun & Linear
AOnly 47 facilities exist —{ o ﬂl
worldwide T @
N .

A Canadian Light Source, Saskatoon, Skl-y

2. Booster Ring

AAccelerates electrons to the
speed of light

3. Storage Ring

Stations : gi

ADifferent beamlines generated
by passing the electrons through
magnets
AX-Rays, Infrared

4. Beamlines & End

http://agni.phys.iit.edu/~vpal/images/synchpicl.jpg



ADVANTAGES

ACan measure a wide range of elements and molecules

AFaster and more accurate than spectrophotometry or other
microscopy techniques

AExtremely high resolution and precise
ABetter than conventional sources of radiation

ACan locate, identify and measure elements at tissue, cellular
and subcellular levels



HOW DOES IT WORK?

l. A radlathn beam hItS a Sample (eg . X-Ray Fluorescence Spectra of Wheat Leaves

leaf) ~
2.  The molecules in the sample become

excited and ovibr -~ i
3. Each molecule emits a different energ —on

——Yrl0 W047
—Yrl0 W053

based its type of bonds

Fl
5
8

4. The different vibration patterns are

detected. '
5. A spectrais created . JLJ ;
- Each peak represents a different E T e

element/molecule
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Lignin peak, 1615 nm b ¢ somo

* 5W053

@ Yr10 Control
® Yr10 Wo4a7
{eYr10 W053

Units

Absor

AMid-IR measures |
carbohydrates, lipids and
proteins

T T T T
18600 1600 1400 1200 1000 800
Wavenumber cm-1

Lignin
ANo significant difference 0.300

found among treatments for 0.250
lignin, cellulose, hemicellulose, 0.200
pectingor proteins .
AAny differences are due to basal .
resistance. 0.050
0.000

S Control SWo47 SWO053 Yrl0 Control Yrl0 W047 Yrl0 W053
Treatment

Absorbance
o o
e
g g
o




| MIBDR INTERPRETATION AND ERRO

Error:
Poor/uneven infection of leaf samples
Disproportionate sample measurements
Cracked pellets

Conclusion:
Any differences in samples due to basal
resistance. Not related to HR.
Alanna is bad at making pellets
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Calcium

RESULRHAYX =

g 4000 1 _I_
AX-ray measures elements: § 1
ASi, P, S, Cl, K, Cliln, Fe, Cu, Zn 500
S Control SwWoa7 SWO053  Yr10 Control Yr10 W047 Yrl10 WO053
ATwo trends/speculations: Treatment
AWO047 infected lines appear to have higher content of S
P, S, Cl, Ca
AUpregulation upon infection =
Almportant elements in cell walls and membranes 200 I

150

Aln the resistant reaction (Yr10 WO4Ad) Fe, Cu, Zn 100 |
content is comparatively reduced ,

ARelation to HR e O

S Control SwWoaz SWO053  Yrl0Control Yrl0 W047 Yrl0 w053

Fluoresence Counts

Treatment



AError:

APoor/uneven infection of leaf
samples

Amproper data collection
procedure used

AConclusion:

AA general trend may be
apparent

ABUT experiment must be redone




APPLICATIONS OF SYNCHROTRONS IN

Highly underutilized tool
Functional genotyping/phenotyping

Understanding how plants respond to stresses
Disease resistance
Abiotic stress (frost, heat, drought, etc.)
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A GurcharrBrar, U of S
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A Luisa Paulin@holangaVartinez, U of S Light de rayonnement

Source synchrotron
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