Rapid Detection of
Oak Wilt

October 18, 2016

Dr. Renu Singh

UNIVERSITY OF MINNESOTA singhr@umn.edu

Principal Investigator: Dr. Abdennour Abbas
www.abbaslab.com

Department of Bioproducts and Biosystems Engineering
University of Minnesota Twin Cities

Collaborators:

Jennifer Juzwik (Research Plant Pathologist, US Forest Service)
Brett Arenz (Assistant Professor, Plant Disease Clinic, Plant
Pathology Dept.)




1- Personal Background

2- Our Research Group

3- Oak wilt: Problem, Significance, Diagnosis,
Technology

M UNIVERSITY OF MINNESOTA



Personal Background

X India
\ 4 Sc.
D PhD-2012
'USA (uMN{ ! | ‘
Postdoc

“iJanuary 2016 ‘, ' '&
W '%
'8

"South Korea ':.

Postdoc
3 i | 2012-2014 A
, Research '
; Scientist
PhD Biotechnology i 12014-2016

M.Sc. Biotechnology
B.Sc. Biology




Our Research Group

Biosensors and Bionanotechnology lab

Food Safety and Defense

Nanomaterials
Biosensors Environmental monitoring
Bioassays and remediation

Nanotechnology

Precision agriculture




The Problem

Oak Wilt: Oak trees infected by the fungus
Ceratocystis fagacearum

A ) \\\V USS
s*Vascular fungal disease that develops in the water
conducting vessels (xylem)

s*Can quickly kill an oak tree by plugging up the vessels and
reduced water flow in trees.



The Problem
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W vy Does it Matter:

derial view of’expandlng
oak wilt pocket left
By - unmanaged .

266,000 oak trees infected by the oak wilt
fungus during the period 2007-2016 in MN

(25 counties: Sherburne Anoka Isanti and northwestern Dakota counties. )
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+ tree removal cost of

$18-60 million ¥

(S4OO 500 per tree)
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Diagnosis of Oak Wilt

Visual diagnosis Current Lab Testing This Project
Veinal /\
necrosis Fungal isolation DNA tests
and growth v' Labor-intensive

The fungus can be in the v' 1-2 weeks for protocols (up to 6

ree 2-3 weeks cell growth hours)

without leaf symptoms v
appearing.

S59 per sample v' $120 per sample

v Not in Dormant v Not on dead
season tissues

Oak trees infected die

within 4-6 weeks
v’ Detection in less than 2 hours

v’ Less than $5 per sample
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Why Aptamers ?

LUse PCR as we do not have antibodies

U Receptors

IDNA Aptamers:

“Chemical Antibody” for Theranostics (Therapy &
Diagnostics)

ULigand binding against unknown and undiscovered
biomarkers

UManufacturing (pennies on the dollar)

QStability (long shelf-life; heat denature/refold)
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Aptamer Selection Protocol
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Step 1. Attachment Step 2. Addition of library

Step 6. Dot-BLOT, Cloning,

sequencin
a g Negative selection with other

fungal strains
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7 Step 3. Salt elution protocol

i
N4 P
\\
\
E 5
\ o SO
s g
\ N -
I‘
\

Step 5. Gel electrophoresis

Step 4. PCR
amplification
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PCR Amplification of Salt Elutes

9 | 7| 5 2 1 100 bp ladder

2 10 nm Library

3 Control

----------------------------------

4} 0.15M NaCl

5i 0.5M NaCl

6 1.0 M NadCl
7 1.2 M NadCl
8 1.4 M NadCi

9 1.5 M Nacl
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Biotinylation of Salt Elutes

4 3 2 1

100 bp ladder
10 nm Library

0.15 M NaCl_Salt elutes
0.5 M NaCl_Salt elutes
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Our Technology

" Thiolated

aptamers
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Our Technology

M‘ UNIVERSITY OF MINNESOTA US Patent Pending, 2016



Our Technology
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