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Objective 2023-2024

Objective 1: To sequence the transcriptome
of lettuce plants under thrip and INSV
pressure

oDeliverable: Quantitative data on genes
expressed (“turned on”) in lettuce cultivars
that are resistant and susceptible to thrips
and/or INSV under control, thrip, and
viruliferous thrip pressure along a time
series.




Polyphenols

* Only produced by plants

* Characterized by multiple
phenol units

* >8,000 compounds

Protect against UV light
* Herbivore deterrence

* Anti-bacterial

* Anti-fungal

* Insect deterrence
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Polyphenols in lettuce

Polyphenol mg g-1 Dry Matter

e Chicoric acid 23.79-65.52
e [soflavones - ;
* Quercetin malon .56 — 49.90
e Catechins Q y 3:50 =499
o e Luteolin 0.91 — 9.86
* Procyanidins
* Quercetin glucoside 0.87 — 3.98

e Flavonols

* Quercetin glucuronide  0.55 - 9.25
* Chlorogenic acid 0.52 — 1.08
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Chlorogenic acid (CGA) is an important factor in thrips
resistance in
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Kirsten A. Leiss, Federica Maltese, Young Hae Choi, Robert Verpoorte, Peter G.L. Klinkhamer, Identification of Chlorogenic Acid as a Resistance
Factor for Thrips in Chrysanthemum, Plant Physiology, Volume 150, Issue 3, July 2009, Pages 1567-1575, https://doi.org/10.1104/pp.109.138131
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Chlorogenic acid concentration is negatively
correlated with
leaf miner stings in
lettuce
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Total Polyphenol Content (TPC) varies widely in
lettuce

Total Polyphenol Concentration (TPC)

* 48-52 cultivars over two trials
* Insect-free growth room
* Assayed total polyphenol content in leaf tissue at 8
weeks
z
o0 * Significant variation among trials
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(a) Trial 1
Kruskal-Wallis x> =21.6 (p =0.03)

i
=]
=]
(=]

"Eruption,” "Cavalry,’
and ‘Ruben’s Red’
tended to have higher
Total Polyphenol
Content than other
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(b) Trial 2
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Richar dson et al- 2024 found thCSC liHCS Fig. 8 Bar plot showing mean total polyphenol concentration for 13 cultivars as measured

in mg of gallic acid equivalent (GAE) per 0.25 g of fresh weight of tissue collected from
(a) Trial 1, and (b) Trial 2. Error bars represent the standard error of the mean. Different
letter grouping of bars within a Trial indicates the significant difference at p-value 0.05 as
detected by Dunn’s test.

were resistant to thrips and/or INSV.

Richardson KL, Nayak S, Hasegawa DK, Eriksen RL. Evaluation of lettuce germplasm for resistance to impatiens
necrotic spot virus. Euphytica. 2024 Mar;220(3):33.



Gene expression data will indicate
biosynthesis pathways that are up-
regulated under thrip and INSV pressure

Phenylalanine
Phenylalanine ammonia lyase (PAL1) (17)

l Cinnamate 4-hydroxylase C4H (3)

l 4-coumarate co-A ligase (4CL1-3) (18)

Lignans 4-coumarol-CoA
l Chalcone synthase (CHS) (7)

Xanthohumol Naringeni

chalcone
Chalcone isomerase (CHI) (2)

4___:

Naringenin dioxygenase (F3H) (2)

Flavonoid hydroxylase (CYP75B1) (1)

— —

Eriksen, R.L., M. Wiseman, A. Alcazar Magana, R. Reed,
J.E. Stevens, D.H. Gent, J.A. Henning. In press.
PhytoFrontiers. Gene Co-Expression Networks Reveal
Potential Mechanisms of Resistance To Powdery Mildew Quercetin
by R Genes in Hop (Humulus lupulus L.).

l Flavonoid synthase (FS) (3)

MvB12 TF 002031F.g25 -
PAL1T 000198F.g106 -
PALT 000188F.g107 -
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4CL1 005583F. g6 -
4CL1 000995F.g12 -
4CL1 001395F.g25 -
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Scaled Read Count
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CHS 002397F.g20 -

CHS 000203F.g58 -
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CHS regulator 0053410F.g12 -
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CYP75B1 005355F .g5 -
FLS 003000F.g7 -

FLS 004812F.g27 -

FLS 0017FSF.g1 -

Resistant Susceptible
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