Sustainable production of bioactive alkaloids in Psychotria L.
of southern Brazil: propagation and elicitation strategies
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Figure S1. Effects of brachycerine and psychollatine on germination and early growth of Lactuca sativa. A. Germination percentage of
achenes after 5 days in presence of brachycerine (brach) or psychollatine (psyc) at 0.1, 1.6, and 10 ppm (corresponding to concentrations
within the range found in the alkaloid-producing plants). B. Total seedling growth (shoots shown as positive values, roots shown as
negative values) 6 days after exposure to alkaloids as described in A. C. Germination time course with or without presence of alkaloid
as described in A. In all cases, alkaloid solutions used in the biological tests had pH between 6 and 7, and water potential around
-0.074 MPa, both compatible with germination of lettuce.
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Table S1. Taxonomic information of southern Brazilian Psychotria species. K = Royal Botanic Gardens, Kew; G = Conservatoire et Jardin botaniques dela Ville de Genéve (NYBG Steere Herbarium 2018).

Sl General morphological description Eil?lszg:)c:tli::lait: ;:‘:j‘(*;g;ipo*::\al Synonyms Protologue FE T e SRR
Main alkaloid(s) biosynthesized prolog P 1on i Bras ynony 9 (JSTOR Global Plants link 2018)

Shrub (it reaches up to 3 m in height) displaying
glabrous branches, elliptical membranous leaves

T T (5-9 cm long x 2-3.5 cm wide) with acuminate apex

(aci:[utli. dArll‘ine) and unlobed margins, corymbiform and pubescent
P terminal inflorescences, pentamerous sessile
BRACHYCERINE bisexual flowers, globular drupaceous fruits (8

mm), blue-violaceous colored when mature, seeds
in number of 2. Fructification from April to July
(Dillenburg & Porto 1985)

(Kerber et al. 2001)

Shrub or tree [in RS it occurs only as a shrub (Sobral
&Jarenkow 2013)]; it reaches up to 3 m in height,
Psychotria carthagenensis displays glabrous branches,
Jacq. elliptical (4-10 cm long x 2-5 cm wide) membranous

(accepted name) leaves with acute apex, deciduous interpetiolar
stipules, terminal inflorescences in panicles,
NO ALKALOIDS FOUND  pentamerous sessile bisexual flowers, 2-seeded

(Porto et al. 2009) ellipsoidal drupaceous fruits (8 mm x 6 mm), red
colored when mature. Fructification from May to

July (Dillenburg & Porto 1985)
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Endemic/
southeast, South

Endemic/
Widely distributed

HOMOTYPIC SYNONYM:
Uragoga brachyceras
(Mill. Arg.) Kuntze

HETEROTYPIC SYNONYMS:
Mapouria alba var. tristis (Miill Arg.) Chodat & Hassl.
Mapouria australis Mill. Arg.
Mapouria catharinensis Mill. Arg.
Mapouria martiana Mull. Arg.
Mapouria pohliana Miill. Arg.
Mapouria rabeniana Mill. Arg.
Mapouria riedeliana Mill. Arg.
Mapouria rigida Rusby
Mapouria tristis Mill. Arg.
Mapouria velhana Mill. Arg.
Psychotria ardisiifolia Kunth
Psychotria decidua Vell.

Psychotria densiflora Humb. & Bonpl. ex Schult.
Psychotria elliptica Ker Gawl.
Psychotria fockeana Miq.
Psychotria foveolata Ruiz & Pav.
Psychotria hundensis Humb. & Bonpl. ex Schult.
Psychotria ilheosana Standl.
Psychotria patula Humb. & Bonpl. ex Schult.
Psychotria proxima Standl.
Psychotria sagreana Urb.
Psychotria tristicula Standl.
Psychotria velhana (Mill. Arg.) L. Andersson
Simira nitida Poir.

Uragoga australis (Mill. Arg.) Kuntze
Uragoga catharinensis (Miill. Arg.) Kuntze
Uragoga compaginata (Mill. Arg.) Kuntze
Uragoga fockeana (Miq.) Kuntze
Uragoga jacobaschii Kuntze
Uragoga mapouria Kuntze
Uragoga pohliana (Miill. Arg.) Kuntze
Uragoga tristis (Mill. Arg.) Kuntze
Uragoga velhana (Miill. Arg.) Kuntze
Uragoga watsoniana Kuntze

HOMOTYPIC SYNONYM:
Uragoga carthagenensis (Jacq.) Kuntze

Holotype/K!/
Riedel, #638:

Flora 59: 544,

546. 1876 https://plants.jstor.org/

search?filter=name&so=ps_group_
by_genus_species+asc&Query=Psy
chotria+brachyceras

Holotype/K!/
Pohl, #884:

Enum. Syst. PL.

16. 1760 https://plants.jstor.org/

search?si=26&filter=name&so=ps_
group_by_genus_species+asc&Q
uery=%28Psychotria+carthagene
nsis%29


http://www.ipni.org/ipni/idAuthorSearch.do?id=23712-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DPsychotria%2Bbrachyceras%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12634-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DPsychotria%2Bbrachyceras%26output_format%3Dnormal
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
file:///C:/Users/Meu/OneDrive/Acta2017/Acta_Fasc_33(4)/Diagrama%c3%a7%c3%a3o_33(4)/Lote5-2019/2019-0114/javascript:void(0);
http://www.ipni.org/ipni/idPublicationSearch.do?back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DPsychotria%2Bcarthagenensis%26output_format%3Dnormal&id=4624-2

Sustainable production of bioactive alkaloids in Psychotria L.
of southern Brazil: propagation and elicitation strategies

Table S1. Cont.

Ecological state and geographical . .
SPECIES/ . - o > Exsiccate/Herbaria/Collector:
Main alkaloids) biosynthesized General morphological description distribution in .Brafll (REFLORA Synonyms Protologue (JSTOR Global Plants link 2018)

HETEROTYPIC SYNONYMS:
Psychotria constricta Miill. Arg.

Psychotria extratropica Mill. Arg.
Psychotria intermedia Gardner

Psychotria leiocarpa var. constricta

(Mull. Arg.) Chodat & Hassl.
Psychotria leiocarpa var. elliptica Mill. Arg.
Psychotria leiocarpa var. extratropica Cham. & Schltdl.

pRmbBltresshesipito Smmnieigh )izl brots Psychotria leiocarpa var. intermedia Mill. Arg.

Psychotria leiocarpa ‘branches, elliptical (4-11 em long x EL5 3 cm Psychotria leiocarpa-var. tropica Cham. & Schltdl.
Cham. & Schltdl. wide) membranous leaves with acuminate apex, . e ih Holotype/K!/
. . . . . Psychotria nemorosa var. oblongifolia Wawra .
(accepted name) inconspicuous (reduced) interpetiolar stipules, . A Riedel, 1830, #9
o8 . . . Psychotria psilogyne Miill. Arg. .
terminal inflorescences in corymbiform panicles, Native. non-endemic Psvchotria tenella Ml Ar Linnaea 4: 22.
GPV tetramerous pedicellate bisexual flowers, 2-seeded g 4 e 1829 https://plants.jstor.org/

Ronabea myodendron A. Rich. ex DC.
Ronabia myodendra St.-Lég.

Uragoga constricta (Miill. Arg.) Kuntze
Uragoga extratropica (Cham. & Schltdl.) Kuntze
Uragoga lagoensis (Miill. Arg.) Kuntze
Uragoga tenella (Miill. Arg.) Kuntze

search?si=51&filter=name&so=ps_
group_by_genus_species+asc&Que
ry=Psychotria+leiocarpa

(N, B-D-Glucopyranosyl laterally compacted drupaceous fruits (7 mm x 5
vincosamide Aand B mm x 4 mm), blue-violaceous colored when mature.
(Henriques et al. 2004) Fructification from April to June (Dillenburg &

Porto 1985; Ferreira Jr. & Vieira 2015)

HOMOTYPIC SYNONYMS
Psychotria leiocarpa var. genuina Miill. Arg.
Uragoga leiocarpa (Cham. & Schltdl.) Kuntze
Uragoga nitidula (Cham. & Schltdl.) Kuntze (REFLORA

2018)
Shrub (it reaches up to 2 m in height), with glabrous
branches, elliptical (7.5-14 cm long x 2.5-5.5
Psychotria myriantha cm wide) membranous leaves with acuminate Holotype/G!/
Miill. Arg. apex, persistent interpetiolar stipules, terminal . Palicourea mamillaris (Miill. Arg.) C. M. Taylor Riedel, L. #-
. . R . Endemic/ X
(heterotypic synonym) inflorescences arranged in elongated panicles, (accepted name) Flora 59: 549, https://plants.jstor.org/
i ] northeast,
pentamerous short-pedicellate bisexual flowers, theast. South 552.1876 search?filter=name&so=ps_group_
STRICTOSIDINIC ACID  2-globular drupaceous fruits (5 mm long x 7 mm SRLStgERL (TROPICOS 2018) by_genus_species+asc&Query=Psy
(Simoes-Pires et al. 2006) wide x 4 mm thick) black colored when mature, seeds chotria+myriantha
in number of 2. Fructification from March to May
(Dillenburg & Porto 1985; Ferreira Jr. & Vieira 2015)
' Shrub (it reacl'%es.up to 2 m in height) with gla‘?rous HETEROTYPIC SYNONYMS .
Psychotria suterella branches, elliptical (5-14 cm long x 2-5 cm wide) K N (possible, not seen)
N X . . Psychotria estrellana Mill. Arg.
Mill. Arg. membranous leaves with acuminate apex, deciduous . Holotype /K/
. . . I . Psychotria estrellana var. lanceolata
(accepted name) interpetiolar stipules, capituliform terminal N ) Gardner, 1837,
. . . Miill. Arg. Fl. Bras. (Martius)
inflorescences, Native, non-endemic/ Ur trell (Mill. Arg)) Kuntz 6(5): 380. 1881 #452
LYALOSIDE, sessile bisexual flowers, 2-seeded globular southeast, South agoga estrettana (AUE. Arg.) funtze T https://plants.jstor.org/
i Vi ? = =
STRICTOSAMIDE,  drupaceous fruits (10 mm), 1t{lue Ylolaceous colored HOMOTYPIC SYNONYMS search?filter n:ilme&so ps_group_
NAUCLETINE when mature. Fructification from Suteria parviflora Gardner by_genus_species+asc&Query=%2
(Santos et al. 2001) April to October P 8Psychotria+suterella%29

(Dillenburg & Porto 1985) Uragoga suterella (Miill. Arg.) Kuntze
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Yve Veronica da Silva Magedans, Kelly Cristine da Silva Rodrigues Corréa,
Cibele Tesser da Costa, Hélio Nitta Matsuura and Arthur Germano Fett-Neto

Table S1. Cont.
SPECIES/ Ecological state and geographical
. . . . General morphological description distribution in Brazil (REFLORA
Main alkaloid(s) biosynthesized 1
; SpeciesLink 2018

Shrub (it reaches up 1.80 m in height), with
glabrous branches, elliptical (9-13 cm long x 5-7
cm wide) membranous leaves with acuminate apex,
undivided interpetiolar stipules, corymbiform

Psychotria umbellata

Vell. o !
rtimstte ey terminal inflorescences arranged in cymes,
YPC SyROTYIL, pentamerous sessile and short-pedicellate bisexual Endemic/
PSYCHOLLATINE flowers (in the same inflorescence), 2-seeded southeast, South
(ummalballkifine) laterally compacted drupaceous fruits (5 mm long

x 8 mm wide x 7 mm thick), purple colored when
mature. Fructification from January to March
(Dillenburg & Porto 1985; Ferreira Jr. & Vieira

2015)

(Kerber et al. 2008)
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