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I Reconstructed Phylogenetic Tree for Plant Genomes

C. annuum cv. CM334
0.47

C. annuum var. glabriusculum
1.14

C. chinense
1.74
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19.6
S. tuberosum
o8 —| 6.94
S. lycopersicum
1223 V. vinifera
165.1 A. thaliana
. - - - = O. sativa
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Seed dispersal

Directed deterrence by
capsaicin in chillies

he primary function of ripe, fleshy fruit
is to facilitate seed dispersal by attract-

ing consumers'?, yet many fruits con-
tain unpleasant-tasting chemicals that deter
consumption by vertebrates®. Here we inves-
tigate this paradox in the chilli (Capsicum)
and find that capsaicin, the chemical respon-
sible for the fruit's peppery heat*, selectively
discourages vertebrate predators without
deterring more effective seed dispersers.

NATURE | VOL 412 | 26 JULY 2001 | www.nature.com

Talking birds :
Common hill myna
(Gracula religiosal
Bird chilli
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I Reconstructed Phylogenetic Tree for Solanaceae

C. annuum cv. CM334
0.47
M C. annuum var. glabriusculum
173 C. chinense
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e Capsicum annuum
Capsicum boccatum
< .“ capsicum chinense

& Capsicum frutescens
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Phylogenetic relationships, diversification and expansion of ck
(Capsicum, Solanaceae)

peppers

Carolina Carrizo Garcia"**, Michael H. J. Barfuss”, Eva M. Sehr”, Gloria E. Barboza'*, Rosabelle Samuel®,
2 3y 2
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Fio. 7. Hypothesis of Capsicum expansion. (A) Ancestral areas reconstructed by Bayesian MCMC analysis. Pie charss are larger for the main nodes (0 muke thern mom evident. Area assigrment r each species
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ZISIAIS4+(Phylogeny of Chili peppers

Carrizo Garcia et al.

- Phylogeny of chili peppers

Characters and character states
1- Frutt pungency
Absent B Present M \Variedi
2- Frut colour
Dlenin gocen yetow WRed E0rngs Metack
3- Mesocarpic glan
o Dreent
4 Sesa colour
Dlcreamy ochre M Blaciisn brown
& Genluale flowering pecicel
o

& Cayx
MLotec WEntre, toothes  CIEN, toothisss of Incipisnt tasth
7- Base chromosome number (x)
[EEN RET

C. amuum
C. annuum var. glatriusculum
C. chinense

C.trutescens
C.galapagoense

C. baccatum var. baccatum
C. baccatum var. peduium

C. baccatum var. umbilicatim
C.chacoense (Bol)
C.chacoense (Arg)

C. prastermissum (cult)

C. praetermissum (Bra.)
[ Cowipm
= G
C.pubescens -1 (Arg.)

C. pubescens-3 (Bol)

. pubescens -2 (Bol.)

C. cardenasi

C. eshbaughii

Capsicum att. mirabile
C.recurvatum

C. schotsanum
Capsicum sp. nov.
c hunzikerianum
‘H——— Cperoirme

C.vilosum var. viosum

Capsicum

Capsiceae

€. cacaneum

. parvioiium
C. thomboideun (Ven.)

. rhomboideun (cult. - Col)
Capsicum aft. scaikianum
C. scolnikianum

Lycianthes asarifola
L. lydioides

L. rantonnetii
Aureliana wettsteniana
Athenaea pereirae
Aureliana fasciculats

Annuum
clade

Baccatum
clade

Tovarl clade
Pubescens
clade

Purple corolia
clade

Atiantic forest
clade

Longidentatum
clade

Bolivian
clade

Dunalia bactyacantha
Samcha punctata

5. Evolution of key chancters in Capsicum using parsimony as reconstruction method. Character state changes are shown by black rectangles with the mumber
of the character (see Table $2: characters § and 9 do not vary in Capsicum, not shown in the figure) on a maximum-parsimony consensus tree.
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Phylogenetic relationships, diversification and expansion of chili peppers (Capsicum, Solanaceae)
CC Garcial,*, MHJ Barfuss2, EM. Sehr3, GE Barbozal 4, R Samuel2, EA Mosconel and F Ehrendorfer2,* Anals of Botany 118: 35-51(2016)
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Ardepithecus - Australopithecus anamensis

ramidus

Austalopithecus

[
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neanderthalensis

Homo habilis
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Fig.1

1981

2009

Capsicum, genus of a great number of plant
species of the nightshade family (Solanaceae)
native to tropical America. Capsicum spices
(paprika, cayenne pepper, red pepper, chilli
power and chilies) are produced in many parts of
the world from the cultivated fruits of Capsicum
frutescens, Capsicum baccatum and other
species.

native to tropical America

(Capsicum) and of a great number of plants of
the nightshade family. Solanaceae. notably
Capsicum annuum, C. frutescens and C.
baccatum, extensively cultivated throughout
tropical Asia and equatorial America for their
edible. pungent fruits. Peppers.

cultivated throughout tropical Asia and

equatorial America
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SCIENTIFIC REPg}RTS

Red pepper powder is a crucial
factor that influences the ontogeny
of Weissella cibaria during kimchi
fermentation

Bo Kyoung Kang', Min Seok Cho’ & Dong Suk Park

, including Greek
salami, Spans nd animal and . W. cibarie por
w. it ion. Therefore, i we mined
the w. cibaria KACCL CR targets for
the detection and quantification of W. ibaria in kimchi. The sensitivity and specificity of the identified
primer set Ww. cibaria KACC11862
g ificit from eight W. cibaria
isolates, i is 3 other A8) strains.
by using the qPCR assay in, we found that red pepper powder markedly

Wesela cibaria i 3 Gram-positv, non-pors-foring. non-motle, beteo lctic acid-fermenting. and
catalase- negative bacillus that cannot produce dextran from sucrose=. It has bee: kimhi and
s b ciaed Gom verioss othersousce,inclading frmeoted foods, Spanich assagen. Greek sala s
human and animalexcremens” . Receatl. crtain members o te Weizell genus. such s W, cibaria, W.koreen
sis and W, confiusa, were reported to dominate during the carly stage of kimchi fermentation. The proportion of
Wetnela was ighes in Kienchi with ed pepper powder than in kimchi without ed pepper powdr,while the
amounts of Leucorastoe and Lactobacillus were lawer in kimehi with red pepper powder”. In addition, it was
observed that red pepper powder strongly influcnced the density of W. kereensis, which was associsted with the
anti-obesity effect of fermented kimchi’.

Kimchi is a naturally fermented vegetable food that has become emblematic of Korean culture. The most
commen type of whole Kimchi (baechir kimch) i made by mising sbed whise cabbage with 3 inhi puste
composed of red pepper pawder (Capsicum annuum), Korean radish ginger, garlic, spring onion, fish suce,
arch paste andl athes ingredicats,such as fesh scafood. White kimcht and watcry Kincht are made without
red pepper powder”. Kimchi consumption has 2 range of health benefts. Indeed, kimchi was shown to be effec
tive against cancer, obesity, constipation and high cholesterol. Furthermare, kimchi also possesses fbrolytic,
anti-axidative and ants-ageing properties”, Previously, numerous stadies n kimehi microbiology have identified
three major gl acid bacteria (LAB), namely Leuconostoc. Lactobacillus and Weissella, that dominate
in the finished product’. Recently, amang these dominant genera, W, cibaria was reported to possess anticancer,
antinflammatory, antibacteril, ant-ngal and immne boosting potential because it induces higher levels
of nitric axide, nuckear factor (NF)-«B and cytokines (e, interleukin-17 and tumour necrosis factor-a). In

v viral function agains the avian influenza virus and was found to extend the
Nevertheless, few
il properies o W.cbaia ier canditions such as fermeniation’. Indeed, anly  few genomic sl have
inthe Weissella anly

Dapartment of Agricuitural Bistachnology, National Academy of Agricultural Sciencs, Rural Davlopmant
Administration, Jeonju, 5437, Republic of Korea. “T? s
and requests for matarialz should ba addrazzed to 0.5.P. (email: dzpark @rda ge k)

=16:28232| DOk 20.1030/srap28232
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