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Cluster No. of ST Industry Country

isolates

1 18 8 69 Fermented beef sausage Meat IND 1 2017 Montenegro

69,73,1358, | Smoked pork sausage, prosciutto, | Meat IND 2 2016-2022  Montenegro
5250,5503, 16828 pancetta

16783 Prosciutto Meat IND 6 2020 Montenegro
16783 Pancetta Meat IND 13 2016 Montenegro
2 1 9 16782 Fermented beef sausage Meat IND 1 2016-2022  Montenegro
3 9 155 2760 Chicken hot dog MP5 2022 Taly
4 8 204 16788 Mozzarella MilkIND 2 2016-2018  Montenegro
5 7 121 213416793 | Fermented beef sausage Meat IND 1 2016-2021  Montenegro
6 7 155 | 1234,8675,16789  Cow cheese, butter MilkIND 3 2016-2018  Montenegro
7 7 8 5503 Smoked pork sausage Meat IND 3 2020 Montenegro
Fresh pork meat Meat IND 8 2019
Smoked pork sausage Meat IND 9 2019
8 6 736 16577 Pork meat Unknown 2014 Montenegro
Meat IND 3 2017-2021
9 5 9 354,3779 Smoked pork sausage, pancetta Meat IND 6 2015-2019 | Montenegro
1691 Smoked pork sausage Meat IND 2015
10 5 9 17054 Pancetta Meat IND 2 2016 Montenegro
1698 Smoked pork sausage Meat IND 8 2015
1704 Fresh pork meat, unknown Unknown 2014
n 5 580 15473 Pork meat Meat IND 2 2019-2020 | Montenegro
12 5 101 3186 Prosciutto Meat IND 2 2019 Montenegro
Cow cheese, fresh milk MilkIND 1 2020
Smoked pork sausage Unknown 2014
13 4 9 358 Smoked pork sausage Meat IND 2 2016 Montenegro
Smoked pork sausage Meat IND 3 2017
14 4 2 8598 Smoked pork sausage, unknown | Meat IND 17 2015 Montenegro
8598 Prosciutto Unknown 2015
15 4 121 8919 Smoked pork sausage Meat IND 2 2016 Montenegro
Fresh bacon, smoked pork sausage  Meat IND 9 2019
16 3 a1 197 Mixed frozen meat Meat IND 5 2019 Montenegro
Pork meat Meat IND 9 2016,2019
17 2 155 3856 Smoked pork sausage Meat IND 2 2020 Montenegro
18 2 121 2907,16784 | Pancetta, prosciutio Meat IND 5 2019 Montenegro
19 2 121 5750 Smoked pork sausage Meat IND 10 2018 Montenegro
Meat IND 13 2017
20 2 9 285 Pancetta Meat IND 5 2019 Montenegro
2 2 7 16794 Cow meat Milk industry 4 2017 Montenegro
Sour cream MP 1 2017 Bosnia and Hercegovina
2 2 489 16785 Pork meat Meatindustry 6 2020 Montenegro

2 2 31 6240 Pork meat Meat industry 2 2019 Montenegro
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Sample ID ElE Source Country
1 16797 Montenegro
MRL-22-00393 16036 Cow cheese Small farm 2017 Montenegro
MRL-22-00463 16803 Pork meat Meat IND 4 2021 Montenegro
MRL-22-00327 17053 Pork meat Unknown 2015 Montenegro
MRL-22-00368 Pork meat Meat IND 9 2016
MRL-22-00337 3 16787 Pork meat Meat IND 12 2016 Montenegro
MRL-22-00403 4 17052 Beef meat Meat IND 1 2018 Montenegro
7 7998 Pork meat Meat IND 8 2015
MRL-22-00330 16798 Beef meat Meat IND 1 2019 Montenegro
MRL-22-00429 3879 Cow cheese Small farm 2018 Montenegro
MRL-22-00400 Montenegro
MRL-22-00351 8 a2 Smoked pork sausage  Meat IND 16 2016 Montenegro
MRL-22-00361 8350 Smoked pork sausage  Meat IND 6 2016 Montenegro
MRL-22-00468 16829 Fermented beef sausage | Meat IND 1 2021 Montenegro
MRL-22-00367 8506 Smoked pork sausage  Meat IND 15 2016 Montenegro
MRL-22-00317 9 16576 Smoked pork sausage  Unknown 2014 Montenegro
MRL-22-00445 5099 Smoked pork sausage  Meat IND 5 2020 Montenegro
MRL-22-00345 15203 Smoked pork sausage  Meat IND 6 2016 Montenegro
MRL-22-00406 3755 Smoked pork sausage  Meat IND 1 2018 Montenegro
MRL-22-00417 14 16799 Beef meat P 2019 Serbia
MRL-22-00431 2% 16781 Cow cheese Small farm 2019 Montenegro
37 5456 Pork meat Meat IND 6
MRL-22-00449 17051 Pork meat Meat IND 15 2020 Montenegro
MRL-22-00347 16805 Cow cheese MilkIND 2 2016 Montenegro
MRL-22-00396 14979 Pork meat Meat IND 10 2018 Montenegro
MRL-22-00413 ES Mixed frozen vegetables | IMP 2 2019 Montenegro
MRL-22-00459 16792 Pork meat Meat IND 2 2020 France
MRL-22-00358 2016 Montenegro
MRL-22-00427 121 16804 PVC swab Meat IND 9 2019 Montenegro
MRL-22-00398 17050 Cow cheese Small farm 2018 Montenegro
MRL-22-00448 16798 Smoked pork sausage  Meat IND 2 2020 Montenegro
MRL-22-00389 16801 Smoked pork sausage  Meat IND 6 2017 Montenegro
MRL-22-00336 124 1679 Pork meat Unknown 2015 Montenegro
MRL-22-00397 155 2842 Smoked salmon P4 2018 Serbia
MRL-22-00416 5044 Fresh beef meat Meat IND 7 2019 Montenegro
MRL-22-00404 204 16802 Cow cheese Small farm 2018 Montenegro
MRL-22-00324 451 16578 Ham Unknown 2015
MRL-22-00455 3999 Pork meat Meat IND 2 2020 Montenegro
MRL-22-00353 3790 Pork meat Meat IND 6 2016 Montenegro
MRL-22-00365 16800 Pork meat Meat IND 15 2016 Montenegro

MRL-22-00319 517 5481 Pork meat Unknown 2014 Montenegro





OPS/images/fmicb-15-1441784/crossmark.jpg
(®) Check for updates






OPS/images/fmicb-15-1418333/fmicb-15-1418333-g001.jpg





OPS/images/fmicb-15-1418333/fmicb-15-1418333-g002.jpg
‘NO OF ISOLATES.

iz

-,---

&
¢ &

INOUSTRIES

e@ﬁi‘b@\éi

-

s
57580
w17
asuas
aswst
sma1
wsra0s
wsmiss
asnae
wsmiz1
msmior
s
st
s
e





OPS/images/fmicb-15-1418333/fmicb-15-1418333-g003.jpg
ol

..

| RN
PSS S S






OPS/images/fmicb-15-1404002/fmicb-15-1404002-g002.jpg
Froductlon

123456789101 ‘213‘415‘5171&19202122232425252723293031323334353537353940

Carbohydrales I -
Proteins [l
eDNA

BCE—

L. monocytogenes

(innocua  mm

Packaging Room A Packaging Room B.

41424344 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 6162 63 64 65 66 67 68 6970 71

BCE|
Carbohydrates
Proteins.

eoNnA [HE HE

BCE.
L. monocytogenes

L innocua B ] EE B B






OPS/images/fmicb-15-1404002/fmicb-15-1404002-g003.jpg
Pseudomonas -
Acinetobacter -

Exiguobacterium -

Massilia-

Brevundimonas -

Paracoccus -

Unclassified Comamonadaceae -
Flavobacterium -

Sphingomonas -

Rhodococcus -
Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium -
Unclassified Microbacteriaceae -
Duganella -
Methylobacterium-Methylorubrum -
Janthinobacterium -

Unclassified Enterobacteriaceae -
Stenotrophomonas -
Chryseobacterium-
Sphingobacterium -
Mycobacterium-

Comamonas -

Acidovorax-

Lactococcus -

Devosia -

Trichococcus -

50
Relative abundance (%)

7s





OPS/images/fmicb-15-1404002/crossmark.jpg
©

2

i

|





OPS/images/fmicb-15-1404002/fmicb-15-1404002-g001.jpg
>

s s

qIIIII ||||II||I|.__II.| |l|||||||||||||||||-|||| |I|I|I+|||i| |II|II-|I

‘Sample number

.‘“|‘III||‘lI||||I|mI.‘II..||‘I\|III|."l.|I||||||I|L|...I.I||||..II

‘Sample number

log(1+(BCE/em?))






OPS/images/fmicb-15-1404002/fmicb-15-1404002-t001.jpg
Isolate

Li-l21
Li-122
Li-125
Li-130
Li-142
Li-l144
Li-l47
Li-l53
Lis154
Li-264
Li272
Li-273
MRL-22-01015
MRL-22-01016
MRL-22-01017
MRL-22-01018

MRL-22-01019

L. innocua
L innocua
L innocua
L. innocua
L innocua
L. innocua
L. innocua
L innocua
L. innocua
L innocua
L innocua
L. innocua
L monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes

L. monocytogenes

Site 42—conveyor belt

Site 43—conveyor belt guide rollers
Site 46—conveyor belt guide rollers
Site 51—conveyor belt guide rollers
Site 61—drain

Site 63—conveyor belt guide rollers
Site 6—drain

Site 71—drain

Site 88.5—employes shoe soles
Site 32—drain

Site 34—conveyor belt

Site 35—conveyor belt

Site 43—conveyor belt guide rollers
Site 64—drain

Site 65—conveyor belt

Site 68—conveyor belt

Site 88.5—employees' shoe soles

NA, not applicable; *: subtyping scheme according to Ruppitsch et al. (2015).

2,347
2,347
2,347
2,347
2,347
2,347
2347
1,489
1481
1,481
1,481

1,481

224
224
224

224

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
8,851
5623
5623
5623

4,656
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Voivodeship Field Number of Number of isolates (percentage of positive Isolate number

samples samples)

» 50 10(20.0%) 1,2,3,4,5,6,7,8,9,10
Greater Poland (Poland)

P 50 0(0.0%)

11,12,13,14,15,16,17, 18, 19,20,

P 50 11(22.0%)
Kuyavia-Pomerania 21
(Poland) P4 50 6(12.0%) 22,23,24,25,26,27

b5 50 0(0.0%)

Total 250 27 (10.8%)
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Strain number Invasiveness [;

1 309+ 114
3 038012
1 23224883
13 nf*

17 0580.10
18 311107
19 166031
20 146 £055
2 0.89+0.06
2 17774338

n.£2, not found.
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Yecoaggregation
= [([{A630X + A6S0Y} /2]~ A630 (X + Y)) / {A650X + A650Y} /2] x 100
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Cell

Barrier Cell type

Caco-2 Human colorectal adenocarcinoma
HT-29 Human colon adenocarcinoma
S Henlendor Human papillomavirus-related cervical
adenocarcinoma
Hela Human cervix carcinoma
BeWo Human placenta choriocarcinoma
Placental
JEG3 Human placenta choriocarcinoma
Primary trophoblast
HBMEC Human brain microvascular endothelial cells
Brain HIBCPP Human epithelial choroid plexus papilloma
hCMEC/D3 Human cerebral microvascular endothelial cells

Reference
Cajnko etal. (2015), Nightingale et al. (2005a), and Rousseaux et al. (2004)

Roche et al. (2001)
Cruczman et al. (2014)

Bierne et al. (2005), Czuczman etal. (2014), Dhanda et al. (2021), Quereda and
Pucciarelli (2014), Quereda et al. (2019), and Tham et al. (2010)

Bakardjiev et al. (2004), Desai et al. (2013), Lecuit et al. (2004), Phelps et al.
(2018), and Zeldovich et al. (2011)

Bonazzi et al. (2008), Dhanda et al. (2021), and Quereda and Pucciarelli (2014)
Bakardjiev et al. (2004) and Lecuit et al. (2004)

Greiffenberg et al. (2000) and Greiffenberg ct al. (1998)

Dinner etal. (2017) and Griindler etal. (2013)

Ghosh et al. (2018) and Shi et al. (2024)
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Lm208 locus  Gene Product Primers 5" — Efficiency
tag name
Hypothetical ¥ TGGCTATTTACTTGCGCAACG
Im0208_02104 NA* 100 2064
protein R TGTAGCCTGGTCTTCCGGAT
Chemotaxis E GCGGAAAATGGACTGGAAGC
Imo208_00517 chey 105 1978
response regulator | R CGCAAGTGCTTCTAAGCCATC
F TGATGACGCTGCTGGTCTTG
Im0208_00516 flaA Flagellin it 1989
R GAGCTGAATCCGCTGTTTGT
Enoyl-ACP- ¥ TACAAGGGGCAATGGCACAA
Imo208_02013 Jfabk2 102 2002
reductase R TGICTGCTGACATTCCACCA
Propionate CoA | F GGGCTCCGCGTAATCTTACA
Im0208_02015 et s 1898
transferase R GCAATTCCACCAATCCAGCG
Shetoacyl- AP F GGCGCAAAAGTAGTAGTGGC
Im0208_02018 JfabG 105 1918
reductase R TACATTAGCTGCGACGGCAA

*NA, not applicable.
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Model

Invivo G. mellonella larvae

Zebrafish

Caco-2 cells

HEPG2 hepatocytes
Invitro

Macrophage-like THP1 cells

A549 cells

Macrophage-like BoMac cells

Human macrophages
differentiated from peripheral
blood monocytes.

Intestinal organoid from mice

Molecular
RT-qPCR
approaches

N/A, not available; CSF, cerebrospinal fluid.
‘Reconstructed strains with inlA gene.
"Receptor-binding domains of InlB.

CC/ST/serotypes (no. of strains)

CCl(n=3)

CC388 (n=1), CCI (n=1), CC4 (n=4)

CCI (n=1), CC4 (n=1), CC6 (n=1)

CC1 (n=6), CC6 (n=5), CC7 (n=9), CCI (n=4), CC14 (n=6),
CC37 (n=1), CC204 (n=3)

CCI21 (n=1), CC9 (n=2), CC31 (n=1), CC3 (n=1), ST213
(n=1),CC218 (n=1)

CCI (n=9), CC2 (n=6), CC4 (n=6), CC6 (n=4), CC8 (n=5),
CC9 (n=10),

CC1 (n=3), CC7 (n=1), CCY (n=1), CC31 (n=1), CC101 (n=1),
cci2i (n=2)

CCl (n=3), CC2 (n=2), CC3 (n=3), CC315 (n=3), CC5 (n=3),
CC121 (n=5), CC14 (n=3), CC19 (n=4), CC403 (n=3), CCA415
(n=3),CC7 (n=6), CC8 (n=4), CC9 (n=4)

CC7 (n=5)

CCl (n1=1) and respective mutant strains

CCl4 (n=3), CC9 (n=2), CC121 (n=1)"
CC7 (n=5)

CCl4 (n=3)

CC7 (n=5)

CC388 (n=1), CCI (n=1), CC4 (n=4)
ST1,ST4, ST412, ST18, ST37

CCI (#=1) and respective mutant strains

EGDeAinlB supplemented with idInlBy", idInlB; and idinlBc,

1/2a (n=1),4a (n=1)
cCln=1)

CCl4 (n=2), CCY (n=2), CCI21 (n=1)"

Source

Ganges river, agricultural soil and human placenta

Meat and retail products - ooutbreak strain in Spain (CC388)

N/A

Bovine (n=16), human (n=12), goat (n=2), faeces (n=1),

rabbit (1=1), silage (n=1)

Food (meat, vegetables), environmental swab,

Human (n=14), food (meat, milk cheese, RTE-salads, plant
associated, ham) (n=25), rabbits (n=1)

Human (blood, CSF) (1=3) and food (head cheese, fresh
salami, salami, spit roasted pork) (n1=6)

Food (salmon and meat)

Salmon and meat processing environment, dairy

Rhombencephalits in cattle

Salmon

Salmon and meat processing environment, dairy

Salmon

Salmon and meat processing environment, dairy

Meat and retail products - outbreak strain in Spain (CC388)

Cattle

Rhombencephali

Rhombenceph

Salmon

sin cattle

in cattle

Year

2017

2019
2022

2019

2019

2022

2022

2022

2024

2017

2022
2024
2022
2024
2019
2016

2023

2022

2017

2022

Reference/

control strains

ATCC19115 and
MTC-Cl143

ATCCI9115 (CC2)
EGDe (CC9)

EGDe (CC9)

L. innocua ATCC
33090

EGDe

EGDe
EGDe, L. innocua
(CCUG15531)
EGDe

EGDe

EGDe

EGDe
ATCCI9NIS (CC2)

EGDe, L. innocua
(CCUG15531)

EGDe, L. innocua
(CCUGI5531)

EGDe

Reference

al. (2017)

Dominguez et al. (2023)
Maudet et al. (2022)

Cardenas-Alvarez et al.
(2019)

Hurley et al. (2019)

Muchaamba etal. (2022)

Schiavano et al. (2022)

Wagner et al. (2022)

Moretro et al. (2024)
Rupp etal. (2017)

Wagner et al. (2022)
Moretro et al. (2024)
‘Wagner et al. (2022)
Moretro et al. (2024)
Domingue et al. (2023)

Dreyer etal. (2016)

Rupp etal. (2017)

Chalenko et al. (2023)

Zhou et al. (2022b)
Rupp etal. (2017)

Wagner etal. (2022)
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Strains and plasmids Relevant genotype or des: Reference or source
Strains

Escherichia coli

DHI0p Strain used for plasmid maintenance New England BioLabs

Listeria monocytogenes

EGD-e Wild type ATCC BAA-679
ApdeB/C/D EGD-¢ containing deletions in the pdeB, pdeC and pdeD genes Chen etal. (2014)
ApdeB/C/D ApssC ApdeB/C/D and in-frame deletion in pssC. Kaseoglu etal. (2015)
ApdeB/C/D AsttA ApdeB/C/D and in-frame deletion in srtA This work
ApdeB/C/D AsrtAzpIMK2-srtA Complementation of the AsrtA mutation by the chromosome-integrated “This work

wild-type srtA gene

Salmonella enterica subsp. Typhimurium

UMRI Wild-type (a rdar..c positive colony of ATCC14028) Nal* Zogaj etal. (2001)
MAE97 High c-di-GMP strain overexpressing EPS. UMRI PesgD1 AcsgBAI02 Romling et al. (2000)
Plasmids

PET23a Plasmid for His,tagged protein overexpression Invitrogen
PET23a-s71A PET23azsrtA-His, “This study
PLRIG-phes* Suicide vector for allelic exchange in L. monocytogenes Argovetal. (2017)
PLRI6-pheS*-AsrtA Plasmid for the in-frame srtA deletion “This study

pIMK2 Integration vector in L. monocytogenes Monk et a. (2008)

'ATCC, American Type Culture Collection.
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In vitromodels

+ 2D models

5

ie. Caco-2, HEPG2, THP1, A549, BoMac
celilines.

Advantages
Less costs comparing to animal models

Few ethical issues than in vivo systems

Controlof experimental conditions

Highly scalable

Cells origin from different tissues

Study bacterial behaviour in phagocytic and non-

phagocytic cells

« Wellcharacterized

literature

Do not fully replicate host environment
Monolayers uniformity

Cells may have a cancerous origin
Access of cels' basolateral side s dificult

In silico analysis

QRTPCR

Advantages
« Gold-standard method for gene expression
« Validation of virulent genes expression
stated in WGS datasets.
= Comparison betueen RNAs with different
abundance

Disadvantages
« Need of reference genes
« RT step increases contamination and
presence of reaction inhbitors
« Poor temperature optimization and primer
selection can lead 1o unspecific reactions
« Interlaboratory variabilty

Overview of CCs studies

« No comparative analysis with a wide range
of existing models (specially 30 models)

« Observed strain-dependence virulence
variation, that may be masked when
cCs

« Novirulence gene has yet totally explained
vinilence variation

In vivo models

Advantages
« The most used model for listeriosis
Mice « Wellunderstood immune
responses
« Large set of genetic knockouts

Disadvantages
« Naturally non-permissive for niA
« Different mouse srains lead to
different isease outcomes
« Ethical constrains

Advantages
« Transparency, adaptive and innate

Zebrafish immunities temporally separated
embryo  High discrimination of vilence
profies

& Disadvantages

® « Experimental temperature of 28°C

== - infectionroutes,usualy by
T injccton ss oralroutemay be
d expensive and uncertain

Advantages
Minimaltraining required
Economical

Large sample size possible
Minimal ethical issues and
regulatory restrictions

« Experiments at37°C

i

G. mellonella
larvae  Disadvantages
« Asingle article avalable
« Analysis of larvae's health may be.
subjective.
« Diffcult interlaboratory.
comparisons
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Country

Source®

Deceased”

References

2009

2009-2010

2009-2012

2011

2011-2013

2012-2015

2013-2014

2013-2014

2013-2015

2013-2015

2013-2018

2014-2019

2014-2019

2015

2015-2017

2015-2017

2015-2018

2016
2018

2018-2019

2018-2020

2019

2020-2021

RTE, ready-to-eat.

Denmark

Austria, Germany,
Crech Republic

Portugal

Belgium

Austria and Germany

Germany

Denmark

Switzerland

Denmark

Denmark

Germany

Multicountry outbreak:
Estonia, Denmark, Finland,

France, Sweden

Germany

Italy

Cross-border: Denmark

and France

Austria

Multicountry outbreak:
Austria, Denmark, Finkind,
United Kingdom, Sweden

Italy
Austria

Germany

Switzerland

Spain

Multicountry outbreak:
Germany, Austria,

Denmark, and Switzerland

'n/d, no data available.

“For a comprehensive overview of listeriosis outbreaks worldwide between 1969 and 2022, we refer to the recent review by Koopmans et al. (2023).

Beef meat - meals-on-

wheels delivery

“Quargel” cheese

Cheese

Hard Cheese

Unaged soft cheese and
shrink-wrapped deli

meat - plausible suspects

Smoked pork belly

Deli meat products.
(mainly spiced meat roll)

RTE salad

cold smoked salmon

cold smoked halibut and

trout

RTE meatballs

Fish products

RTE meat sausages

Cheese

Cold-smoked salmon

Meat processing
company (sliced pizza

ham)

Frozen vegetables (corn)

Sliced cold beef ham
Liver paté

Blood sausage

Cheese

Stuffed pork

Smoked rainbow trout
filets

Sequence type/  No. of
clonal complex cases
ST9/CCY s
ST398/CC398 34
ST403/CC403

ST777/CC403

ST388/CC388 30
ST37 12
ST398/CC398 7
ST403/CC403

ST8/CC8 66
ST224 41
ST4/CC4 31
ST391 10
ST6 10
CCs 83
ccr

ST1247/CC8 22
ST8 39
ST20/CC29, STI/CCI, 6
ST7/CCT, ST398/

ccas

ST8/CC8 7
ST155/CC155 7
ST6/CCo a7
ST1/CCL 40
ST4/CC4 13
$T6/CC6 12
ST6/CC6 34
ST388/CC388 207
ST394 55

n/d

n/d
n/d

Smith etal. (2011), Jensen etal.
(2016), and Moura et al. (2016)

Fretz etal. (2010a,b), Harter etal.
(2019), and Chen etal. (2016)

Magalhaes et al. (2015) and
Ferreira etal. (2018)

Yde etal. (2012)

Schmid etal. (2014) and Moura
etal. (2016)

Ruppitsch etal. (2015) and Kleta
etal. (2017)

Kvistholm et al. (2016)

“Tasara et al. (2015) and Stephan
etal. (2015)

Gillesberg et al. (2016)

Gillesberg et al. (2016)

Wilking et al. (2021) and Liith
etal. (2020)

Miesaar and Roasto (2020),
ECDCand EFSA (2019), and
Miesaar et al. (2021)

Lachmann etal. (2021) and
Fischer etal. (2021)

Comandatore et al. (2017)

Schjorring et al. (2017)

Pietzka etal. (2019)

EFSA and ECDC (2018), EFSA
etal. (2020), and MecLauchlin
etal. (2021)

Maurella et al. (2018)
Cabal etal. (2019)

Halbedel et al. (2020) and Wilking
etal. (2021)

Nitesch-Inderbinen etal. (2021)

Fernindez-Ma

ez et al. (2022)
and Dominguez et al. (2023)

Halbedel etal. (2023)
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Compoun AG, kcal/

Nortrachelogenin-&'-O-p-D-glucoside (NTG) -72
Lariciresinol (LR) -62
Tsoscopoletin (1) -50
(~)-Epicatechin gallate (ECG) -74
Abscisic acid (AA) -59

Baicalein -74
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