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Ralstonia solanacearum

* Gram-negative

« B-proteobacterium

* Rod-shaped, xylem inhabiting

« Survive long-term in water, soil and infected plant
materials

Ralstonia solanacearum

« Top 10 bacterial phytopathogens
* Widely distributed around the globe
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Bacterial Wilt disease

Jonathan Jacobs

Current classification systems

* Phylotype (sequence-based)
Race (host)
 Biovar (carbon utilization)

¢ Sequevar (sequence-based)

Race 3 biovar 2

¢ A subgroup of Ralstonia solanacearum, R3bv2
is a select agent in the US (since 2002) and a
quarantine pest in Europe and Canada.

* New regulations from USDA-APHIS consider all
R. solanacearum to be R3bv2 until proven not
to be

Phylogenetic network derived from genomic distances
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Mass-spec derived phylogenetic tree
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Mandevilla (Dipladenia) splendens

- g r af
= ﬁ 4 Leaf dieback
) - Wilting

Reduced top growth

Ruhl et al. 2011 Disease Notes 95(5): 614

African daisy

Weibel et al. 2016 Plant Health Progress (accepted)

UW?757 colonized a wide range of ornamental hosts

10
Dahl: Dahlia
SunC: Impatiens x hybrida
NGI: Impatiens hawkeri
v Vinc: Vinca major
w Pela: Pelargonium
Verb: Verbena
L Lobe: Lobelia erinus
of = Oste: Osteospermum
Sute: Sutera cordata
—_ Petu: Petunia
Cali: Calibrachoa
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Current detection methods

Culture-based

- Enrichment in selective medium
Sequenced-based

-PCR

- Real-Time PCR

- LAMP

- Magnetic capture hybridization
Immunological methods

- ELISA

- ImmunoStrip

Loop-mediated Isothermal Amplification (LAMP) verT.2

Target DNA




Loop-mediated isothermal amplification (LAMP)
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FTA card for diagnostic of R. solanacearum

DNA on Matne

Process punch § % I

FTA card for storage of microbial DNA

* Tested for >400 bacterial strains (61 genera)
* DNA was stable for at least 3 years

* Tested on many human pathogens:
Clostridium, H. influenzae, H. pylori,
Salmonella, V. cholerae, etc.

Rajendram et al. 2006. Journal of Microbiological Methods. 67: 582-592

FTA card for diagnostic of R. solanacearum

Tran et al. 2016. Plant Disease

Field tomato samples from Virginia

Sample N* PCR" __FTA+PCR* _ BIO-PCR 48
Asymptomatic plants
Population size unknown 18 544 4.4 882
Population size known (7.54 x 10° CFU/g) 9 100 100 100
Symptomatic plants
Population size unknown 9 100 100 100
Population size known (6.59 x 10'* CFU/g) 15 100 100 100

Problem: PCR inhibitors from plant
Solution: evolved DNA polymerase (Kapa 3G DNA pol)
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Source: Kapa Biosystem
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Optimization of PCR protocol for geranium samples

Cieranium +Water
Geranium + Buffer
Geranium+Water +Mg*

Gieranium + Buffer+M,

Potato
Tomato +
Geranium + Kapa S 0 B

Gieranium + FTA +Kapa

Table 2. Lowest Ralswnis sokimscearse

dewermmined by dilstion platiag of the tested bacterial saspension®

population detecied i water and homogealzed preusium tissoe by variow meod, presenied as mean CFLVml a5

K. solanacrarum wway it

UWES1-rif 630431

UWESE-rif 2400FR

s 1560 10 A

LET w10 430 107 A

6T 10 £ 430w 107 A

LET % 10° 2 4.3 0P A

L0010 2 2260 104 A
AT W I 243w 10 A

Table X, Irmsercagr of Ralimsss snkincearsss infocied grrasion plass drigctod by vanoo st
Low® High'

Mrthod* K60 i = 1) UWAH (= B} VW3S (n = 23)
Dot PCR [ 0oA BOA
FTA card + FCR 0o A 004 a0
B Irememcisi 008 1258 BeB
Esrichiment.PCR 24 b 0oE 1000 BC
Esrichmen PCR 48 mos
LAMP w

ing 0o R
Esrichmert STRIF 24 b WO
Bodad FTA eard + PCR w00C
Esrichment STRIF 45 b 100 C

Tran et al. 2016 Plant Disease. 100 (3): 630-639

Practical consideration

Strip ($6.20)
vs. DP ($0.26)

Cost

Sensitivity Time
ImmunoStrip (10°) Strip <30 min
vs. DP, LAMP, BIO-PCR (10%) —Enrichment 48 h

In pevanium et - -
IR g 556 10PN 167 =10 gd )= P A
Direct PCR I
FTA « FCR ND
BFTA « PCR' 11212 60N 100 B 1L72x B3 14w 1F B
LAMP M L7E= 10 = 556w WP A wa
Kapals LI 10 e 60X 10° IR efid= PR M It lan ¥R
FTA « Kagpad Txlfa lDx 10" B 1MW g kidS= FR M x4 IFE
Tran et al. 2016 Plant Disease. 100 (3): 630-639
Practical consideration
Cost
Sensitivity Time
Practical consideration
0.5h
STRIP
LAMP
Kapa3G
PCR
FTA-Kapa
bFTA+PCR
FTA+PCR
BIO-STRIP24
BIO-PCR24
Plating
BIO-STRIP48 =4 B33
BIO-PCR48 *kk
L L L 1
50.5 h N q N © > $




Propose pipeline for detection of Rs

Suspected plants or
routine sampling

Rs immunoStrip

- I +
FTA cands Whele plant
send to lab CPHST lab,
Eeltsville, MD
geranium oiher hosts Isolation

Kapa3G PCR /—‘—l

tomato
noculation

PCR Biowar test
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