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Geminivirus infection is a global threat

« Tomato Yellow Leaf Curl Virus (TYLCV) infection is a global threat that dramatically reduces
productivity, leading to significant economic losses.

* Infected susceptible tomato cultivars can experience up to 100% yield loss (Levy et al., 2008).
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Tomato yellow leaf curl virus (TYLCV)

‘ ® 6o 6 (El-Sappah et al, 2022)
(Marchant et al, 2020)

* Need for early detection to prevent yield loss. 4
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« DNA virus from genus Begomovirus, family Geminiviridae.
« Genome: Single circular single-stranded DNA (~2787 nt).
« Hosts: Tomato, eggplant, potato, tobacco, peppers.

« Transmitted by whitefly.

« Symptoms: Leaf curling, chlorosis, stunting, reduced fruit yield.

« Economic impact: Millions $$ lost annually.
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Non-infected Chlorosis Leaf curling Stunting

(El-Sappah et al, 2022)
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Current TYLCV detection methods

Visual inspection Immunostrip® method VOCs Electronic Nose

Positive Results Negative Results

Commercialized 4] lg] 3]
Product L

| Control line

Test line

<

Immediate observation

No special equipment required

Almost zero cost

Requires experience

Low sensitivity and accuracy for early state
infection

Labour-intensive

Subjective interpretation

Early disease detection v Early disease detection
High sensitivity and specificity v Non-invasive monitoring
Visual results interpretation
Invasive detection

Sampling required for detection
Costly for a single test
Non-scalable monitoring
Non-real-time results

(98x98x62 mm, 280 g)
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Expertise required for building model
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Plants communicate using s
volatile organic compounds (VOCs) ~ ¢ -

‘*0.-5,-

vol i
VOC-B4 999999%5 ©
phasense.com

e

VOC sensor

|

=== Mock

== \/irus-infected

Signal

»time

|

Machine learning model for

early detection of TYLCV
Infected plant Healthy plant d
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Testing VOC sensor’s ability for different scents
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Testing VOC sensor for TYLCV-induced VOCs

TYLCV (14 dpi)

45000000

40000000

35000000

=y 30000000

— 25000000

= 20000000

15000000

10000000

5000000

0

MOCK TYLCV

TYLCV: Different time points 14 dpi

TYLCV infection verified
TYLCV-infected tomato showed reduced resistance on VOC sensor via molecular method ‘
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Testing VOC sensor for TYLCV-induced VOCs

0vera|l distribution pattern 1e-8 Gas Resistance Distribution by Condition
« Both mock-treated and virus-infected plants show : ,f". e \“/ffucs“
a similar VOC distribution profile. 6 |
« Indicates that majority of VOCs remain oy A
unchanged between healthy and infected plants.  2°
. | /,L'\
Observed variations : | "\/‘ \\ <
1 | \ | ’\’
* Minor differences observed in specific VOC : / \ S S,

regions. 0.0 0.2 0.4 06 0.8 1.0

Resistance (Ohms) 1e8

« These variations are likely due to TYLCV-induced
metabolic changes.

Next step

* Apply machine learning and advanced algorithms to enhance sensitivity and amplify
subtle VOC differences for improved detection accuracy.
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Timeline of events

- 7 Nov 2023
« Networking session with Happy Quality (HQ) during
SSAFF4.

' | « ldentified TYLCV as a key issue faced by farmers.
« Early detection highlighted as an area of strong interest.

|
em T
L B 7 Feb 2024
== , | - @ Met with HQ during their visit to Republic Polytechnic (RP)
J “ e R M R | ™ and Tomato Town, a farm in Singapore that is partnering
' \;i- t EngSengI( s B HQ in technology transfer and field application.

IEVAE:YY RP - _ _ _
(RP) ‘Wu Hui- Wenp -— . N ot Shuan e o Sun » Introduced VOC sensor and highlighted the potential of
5 MESA\ B0 E S rp) Bl R ary Yoshiki VOC sensor to detect presence of virus.
e - Q{f ‘iHappruallty) _ .

= [Fong Siew Lee m Consulting)
e (RRE

2y W S | = Oct 2025
e N N : - e Discussion with HQ at RP on VOC sensor results for
TYLCV detection.

Next steps for validation, refinement, and potential field

deployment.

S -‘ R \E .
lytechnic, 2 Oct 2025
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Thank you
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