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ldentification of Phakopsora

:L Spores

= Spore monitoring Is part of an early
warning system

= Spores can be trapped in various air
samplers

= Phakopsora spores must be identified
amidst other spores, etc. in traps

= Immunofluorescence is rapid, simple
and definitive



Polyclonal Antibody

i Development

ID P. pachyrhizi Antigen Preparation

1A |Ungerminated urediniospores, 20 mg DW/ml

1B |Ungerminated urediniospores, 10 mg DW/ml

ntact germ. urediniospores, 1.0 mg protein/ml|

Pulverized germ. urediniospores, 1.0 mg
orotein/mi

ntact germ. spore walls, 1.25 mg protein/ml

5 | Extracellular spore proteins. 0.2 mg/ml




Antigen prep from P. pachyrhizi
germinated urediniospores 1 g DW spores

Germinate overnight
H20O + antibiotics

1 Tween-20

l_ Shake 2 hours

Filter Whatman #1

Sporelings l Gas w/ EtO 1 Filtrate
Lyophilize
O\ Dialyze
Freeze in lig N, Resuspend whole
| sporelings in saline Acetone precipitate
Bead-beat in saline Inject fraction #2 l Resuspend
/ . Inject fraction #3 pelletin
saline

Saline wash 4-6x

Inject fraction #4 Inject Fraction #5



Specificity of P. pachyrhizi Polyclonal Abs

Extract

Reactivity in ELISA

1A

1B

2

3

4

P. pachyrhizi spore extract

+

+

+

+

+

P. meibomiae spore extract

+

+

P. syringae pv. syringae & phaseolicola, X.
campestris pv. glycines, C. michiganensis
subsp. insidiosus, B. cinerea, C. acutatum, C.
gleosporiodes

Ustilago tritici

Rhizoctonia solani

+ |+

Puccinia graminis f. sp. tritici

Diseased soybean tissue: bacterial pustule,
frogeye leaf spot, bacterial spot, Septoria leaf
spot and powdery mildew

Symptomless soybean tissue: 183 cultivars




SBR Immunofluorescence

:L Assay

= Demonstrate specific antibody binding
to spores

= Worked with antibodies 1A and 2
= Adapt to slide capture

= Optimize indirect iImmunofluorescence
assay

= Test using field samples




Epifluorescence Microscopy

T
e
N

Dr. Fulya Baysal-Tustas

Leica DM IRB
microscope

Optronics Magnafire
camera/digital imaging
system

Filter

I3 Blue, Excitation= 450-490,
Emission=515

Exposure: 1.037 sec



Immunoassay Parameters

Parameter |Variable Optimal result
1° Antibody Incubation time (1, 2, 3 hr) 2 hr incubation

1° Antibody Incubation temp: 22°C/37 ° C | 22°C

Blocker 2% BSA + 5% goat serum No blocking step

Washing step

PBS-Tween or water

PBS-Tween

2° Antibody

Incubation time (1, 2, 3 hr)

1 hr incubation

2° Antibody

Incubation temp: 22°C/37 ° C

22°C




:L Immunofluorescence Assay

Apply 1° Antibody 1A or 2 (1:500) in PBS-Tween

)
Incubate 2 hr, 22C

l

Wash 6X, PBS-Tween

l
Apply 2° Antibody (Alexa Fluor 488, 1:500) in PBS-Tween

)
Incubate 1 hr, 22 C in dark

)
Wash 6X, PBS-Tween



:L Secondary Antibody

= Alexa Fluor 488 goat anti-rabbit 1gG
(H+L), 2 mg/ml
» EXxcited at 488 nm
= Maximal emission at 519 nm
= Brighter and more photostable than FITC



Phakopsora pachyrhizi Immunofluorescence Detection
AB 1A AB 2

1:500
1° AB;
1:500
2° AB

No 1°
AB;

1:500
2° AB




Reaction with P. pachyrhizi and P. meibomiae

1° Antibody 1A 1° Antibody 2
o - -
| rnebomae- -

1:500 1:500




Antibody Specificity

P. pachyrhizi and P. graminis with 1° AB 1A (1:500 1:500)

P. meibomiae and P. graminis with 1° AB 1 (1:500 1:500)



Antibody Specificity

P. pachyrhizi and P. graminis with 1° AB 2 (1:500 1:500)

P. meibomiae and P. graminis with 1° AB 2 (1:500 1:500)



Assay Adaptation - Spore

i Traps

= Original assay
parameters worked
out using Pp spores
In microfuge tubes

= Spore traps capture
urediniospores on
vaseline-coated
slides




Double-stick tape

P. pachyrhizi with 1° AB 1A P. pachyrhizi without 1° AB
Vaseline o
P. pachyrhizi with 1° AB 1A P. pachyrhizi without 1° AB




“Stickiness” of Phakopsora

:L Spores to Slides

Vaseline DoubleSstick tape
Slide | Initial# | % lost | Slide Initial # | % lost

spores | spores spores | spores
A 155 14.4 A 144 4.16
B 125 26.7 B 118 3.39
C 131 26.1 C 134 7.46
D 136 26.4 D 128 4.69
E 34 17.7 E 140 3.57
Mean 22.2 Mean 4.7




SBR Immunofluorescence

i Assay Optimization
1:500 1:500 1:250 1:250

1° AB 2 |

1:500 1:100 1:100 1:100



Field Test Results

Slides name | Date Slide 1° 2° SBR- like
type Antibody | Antibody | spores
(fluorescent)
NW (003) No date Double | 1A Alexa +
sided Fluor 488
tape
NW (004) 09.05.2006- | Double | 1A Alexa +
09.11.2006 | sided Fluor 488
tape
NW (6) 09.05.2006 | Double | 1A Alexa _
sided Fluor 488
tape
NW 1 8.21.2006- Double | 1A Alexa _
(Wood 8.23.2006 sided Fluor 488
County) tape




i Next steps

= Antisera will be available to interested parties

= Complete monoclonal antisera
= Recombinant secreted proteins (ARS)
= Polyclonal for the secreted proteins is quite active

= Develop ELISA formats — other formats
= Develop and assess field sampling protocols
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