. TAXONOMIA NA ERA GENOMICA

Estudos filogendmicos semelhantes baseados em gen6mica resolveram
e esclareceram as classificagoes taxonomicas conflitantes de
numerosas espécies de plantas e animais, incluindo:

1. Trigo (género Triticum L. ( Goncharov et al. 2009 ; Goncharov 2011 ))
2. Estrela fragil (género Ophioderma ( Lessios e Hendler 2022) ))
3. Bambu ( Phyllostachys edulis ( Zhao et al. 2015 ))

4. Samambaia ( Alsophila spinulosa ( Huang et al. 2022 ))

5. Zokors (género Myospalax ( Liu et al. 2022 ))

6. Pulga de agua espinhosa ( Bythotrephes leydig ( Karpowicz et al.

2021))
7. Arruda do prado (Thalictrum spp. ( Xiang et al. 2022 ))
8. Salvia (Salvia spp. ( Hu et al. 2018 ))

\_
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A taxonomia confusa na classificacao de
Cannabis levou a um DEBATE CONTINUO
sobre se o género Cannabis consiste numa
UNICA ESPECIE OU EM MULTIPLAS ESPECIES
OU SUBESPECIES DISTINTAS.

E o SEQUENCIAMENTO DO GENOMAE A
BIOINFORMATICA proporcionaram maior
RESOLUCAO de atribuicdes taxondmicas em
nivel de espécie.
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Teorias da classificacao inicial da Cannabis

| QUAIS SAO AS ESPECIES DESCRITAS que temos
atualmente, com base em MORFOLOGIA????? . M as

V%

. Andlises genéticas NAQO suPORTAM SEPARACAO

TIPOS DE DESTES TAXONS EM ESPECIES
CANNABIS
'I\',IV:'::“ A HIBRIDIZACAO E INTERCRUZAMENTOS DE PLANTAS
Folhage larga TEM TORNADO TAIS DISTINCOES COMPLICADAS...
Climas frios e secos
HiBRIDA
RUDERALIS
Espéc;e ancestl;_al % Mistura de
T eannEnE diferentes cepas.

Tipo mais comum
SATIVA

Mais alta
Folhagem fina

y Tons claros

\ Climas quentes e iumidos
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Teorias da classificacao inicial da Cannabis

[O'Shaughessy,1843] [ De Candolle, 1967

Lindley,1838

[ Christiaan H.Persoon,1807 ]

, Fetterman,1971 .

’ Small et Cronquist,1976 ;

|

Cannabis sative \ smaizots

[J-B Lamarck,1785] [Serebriakova,1940] [Janischewsky,1930 ] [Vavilov,1931 ] [Schultes etal., 1974] [Emboden,1974] Hi"592005] (Clarke et Meflim2013][Zhu"°"5ki-195°]

[

Cannabis indica Cannabis ruderalis

TRES CLASSIFICACOES TAXONOMICAS PRIMARIAS DO GENERO Cannabis e AUTORES

As caixas de texto pretas - autores cuja classificacdo foi ABORDAGEM
MORFOLOGICA/ANATOMICA;
As caixas de texto com contorno laranja- autores que usaram uma ABORDAGEM
QUIMICA;
\ As CAIXAS AZUIS, os autores utilizaram uma ABORDAGEM MOLECULAR para classificar.
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Teorias da classificacao inicial da Cannabis

« A CLASSIFICACAO DO GENERO Cannabis e das suas espécies tem sido DEBATIDA HA MUITO TEMPO

* Até o momento, inumeras classificagoes foram propostas com base em caracteristicas morfologicas,
ambientais e quimicas, mas elas se enquadram amplamente em TRES estruturas predominantes

Trés teorias de
classificacao
para
Cannabaceae
baseadas na
sintese e resumo
dos artigos
disponiveis na
literatura.

Cannabis Cannabis

Eliana Lapierre, Adrian /\

. Monthony, sativa sativa  indica ruderf

and Davoud

Torkamaneh. 2023.
Genomics-based
taxonomy to clarify

cannabis sativa indica ruderalis Phenotypically
classification. Genome diverse

.66(8): 202-
211. https://doi.org/1
0.1139/gen-2023-
k 0005
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Classificacao contemporanea da Cannabis baseada na genomica
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COCCATINRECT  COMR “

ARGROAINY Open Access

SEQUENCIAMENTO DO v o
A ASRRRTACCCCR COTACTTIINGIGE . .
G EN 0 MA DA CAN NAB'I LS\GM{\:Q»:- SRNSSRaNENN A N SCI pto me of Cannabis
A TG A LGS | CCRL COTCGRATG

SCAEENG

A empresa Medicinal Genomics, com sede em M\assa_c@set,ts, sequendiaraThtEET
s Sat RODRESRRN ST VR | Tallon®, Andrew G Sharpe®, Timothy R Hughes'" and
todo o genoma da Cannabis sativa L: Come isso afetara a pesquisa WLQQGQNYTN allon”, Andrew arpe”, limothy R Hughes ™ an
cientffica e a satide publica? CONGRGH TRICTCERS
TATR S
TCT

BaCrRgrodna:

e e carvated tnoughout human history as a source of fiber, oil and food, and
for its medicinal and intoxicating properties. Selective breeding has produced cannabis plants for specific uses,
including high-potency marijuana strains and hemp cultivars for fiber and seed production. The molecular biology
underlying cannabinoid biosynthesis and other traits of interest is largely unexplored.

Results: We sequenced genomic DNA and RNA from the marijuana strain Purple Kush using shortread approaches.
We report a draft haploid genome sequence of 534 Mb and a transcriptome of 30,000 genes. Comparison of the
transcriptome of Purple Kush with that of the hemp cultivar Finola’ revealed that many genes encoding proteins

involved in cannabinoid and precursor pathways are more highly expressed in Purple Kush than in ‘Finola’. The
. O . . . . .

(Van Bakel et al ., 2011 ) J
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SEQUENCIAMENTODO

BRARY

GENOMA DA CANNABIS

A primeira montagem de genoma de referéncia de Cannabis
sativa do tipo droga strain Purple Kush em 2011 representou
um momento marcante no estudo da cannabis e abriu as
portas para estudos genéticos avancados e maior resolugcao
taxonomica do género.

* Este projeto de montagem de uma PLANTA FEMININA foi
produzido usando sequenciamento de leitura curta e permitiu

cobrir ~60%, 534 Mb do genoma da Cannabis e a anotacao de

N

30.000 genes

(Bradshaw et al ., 1981 ; Long et al ., 2017 ), (Van Bakel et al ., 2011 ).



https://nph.onlinelibrary.wiley.com/doi/10.1111/nph.17140#nph17140-bib-0018
https://nph.onlinelibrary.wiley.com/doi/10.1111/nph.17140#nph17140-bib-0068
https://nph.onlinelibrary.wiley.com/doi/10.1111/nph.17140#nph17140-bib-0110

>CM@54919.1 Cannabis sativa cultivar Pink pepper isolate KNU-18-1 chromosome 1, whole genome shotgun sequence

CACGAACCCTGAACCACTGAACCAGAACCACAAACCACAAACCACAAACCTAAACAGAACCACGAACCACGAACCACAAA
CCACAAACCACTGAACCCTAGACACGAACTGAAACCACAAACCACAGAACCACCCTAAACCTAAAACCTAAAACCACAAA
CCACAAACCACGAACCACTGATAACCACGAACCACAAACTAGGCAAACCACAGACCACAGACCACTGAACCACAGAACAC
AACCACTGAACCACGAACCACAGAACACAGACCACCACAGACCACGAACCACACTGACACCCACCACACAGACACGAACA
ACGAACCACAGAACCCCTTGAACCCACGAACCCTCAGCTACGACGAGGatcggtgatcttctgaacaggaactttagcAG
TAGTTTTCTCAATTGGTTCGACTGAGgaagtgggattgtcctcttcttgagtggaagaggacggaacattggaaggactt
atatctgaaagcatttcctccaacactactttactttgtggtttgaaattcttaatatagtcatcttcaaggaaagteggc
atttgtggaaacaaacactttatcatccttccGACTATAAagtagtccacccctagtctctttagaatttccgacaaaca
tgcaaacttcagttcgtgactcaagtttegacGTCTTtatttcttaagacatgagcageggcacccccagattctgtaatge
cgtaaactaggtgtacgaccattctatagttctaaaggtgtcttagtgattgatttagatggaacaacatttagaatgtc
ggttgccatctgaaatgcatatccccagaaggacgtaggtagagttgaataactaagecatggacctaactattteccaaaa
gcgtgcgatteccgtctttctgecaacteccattttgetgtggagegctaggggecgettaattgggattcaatteccaagttca
attaaatgatctttgaactgcatatccatatattctccaccectatcagttcgecaagatctttaatggtttatttaattg
gttttgagccaatgcgtgaaattcctgaaactttcaAACGTTTcggatttcttatgecataaggtaaatatgtccatatct
agagtaattgtcaatgaaagtgacaaagtactcataaccacctcgagettttacattcaaaggtccgecaaacatetgaat
gcactaaccctaggggttgtttggcacgectctccctttgecagagaaagaacatttagtcatctttccttctaagecaagac
tcgcaaacaggtaattcacctaagacgacatttttcaatggaccgtctttggttagectatttagtctgtcatagectat
gtegacctaaacgtaaatgccatagatatgtttcattatcatcategatcttttgetttttgtgetttctaggtttagcta
ctttaaaaagttcgttatgtagggcaaatggtgtttctggtctaagaacataaageccctgttccatggatgecaacacaa
atatgaatgtcatttcgagaaatggtagttacagaacttgaaaaatctaatttgtattgttgcaattgtaagcatgaaac
agaaaccaagtttctactgaaatttggaatgtataagacattgtctaattccaaaattctgttttgaaacttgagttige
cttttcctctagectctaaccgaaaccatttctecattaccaaccttaagtttcaactcteccggatttcaaataattccaa
tttgaaagcaattgcaatgaacaacttacatggtttgtagacccagaatcaagaatccaaatggatttatcattctctaa
aacacatgattcgaagactaaagcatcactgettattcgtttgttaattgttgttcttgttgGTACAATTTGTTECgaag
tataacttgaggaagtggaatcactttctcttatcttctcaactaagcttgaaatagtaggatttatggagttatgaact
atttgctcttcagagtgaacaattcccagecttacctgetttctggaatttcatgttcatcatgagecatatgtgaagtatt
aatctgacaaggagtttctaacttcaagttcatttgctaagatattaactaagagtggaatggegatgaggegttattggca
ctacaacacatcaataaaacagaagtaaggttttggttcaaattcatacacaagttcagataataacaaataatcacata
tgttataaaaatactaaatctaacatagtttattttccaagetttctaaCATAATGAAAtgcagtetceccggtagegcgag
agtcaaagataacattagttgaatagagtagttagctcatctaaaataaaaccattttagcaaccttttattcgatcaaa
atgagaatccaatgttgtcccggtaggcgagagtcaaggttattctecattttatgagetteccaccattgtttcatgtttt
atgagtttatctctaagtagtcaccgtaggegagagtctaatagagacgaaaactcacaaaacacttatcatatgagatc
ttacggtgttaaaagttttcaacgaataaccatccatagggggacgaagtctagegtcttgagtttatattgaaaaaatt
taacttttgtaagacgaacaatagagatcgaatatcttttgattaaagctcattatttaaaaaaaaatatgtgttttatt
taatcatcagttccatattttaataatgaaaaattacaaattaaagttggtttaaataaaaaatcaactttaattaaatt
tcaatcattattaaaattcgaaaaataaatttgaatataatggaacaaatttgaaaatatcttgtttaagttgtttagaa
gaatctaaaaaatcaacttaaatatctttcaaattttaattaaatataaaattaagttgtaaccacttaatttgaaaata
ttccattttaagttaatatttgaaaaaatatcaacttaaaaaatatttaaagaatcttaataactaattcttaaaattcc

(Bradshaw et al ., 1981 ; Long et al ., 2017 ), (Van Bakel et al ., 2011 ).
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SEQUENCIAMENTO D0 - S SS Y
GENOMA DA CANNABIS

Information

Atualmente, mais de 15 montagens (resolvidas em cromossomos ou em
nivel de scaffolds) usando sequenciamento MONTAGEM HIBRIDA de
leitura curta e longa estéo disponiveis no Centro Nacional de

Informacoes sobre Biotecnologia (NCBI) com apenas 1 aceita.

Hurgobin et al. (2021) revisaram exaustivamente 0s
diferentes genomas de referéncia da Cannabis .

Eles descobriram que partes dos aglomerados de DNA
ribossémico centrémeros e sequéncias ESTAO FALTANDO E
NAO ESTAO MAPEADAS NOS CONJUNTOS DO
GENOMA DA CANNABIS ATUALMENTE DISPONIVEIS.

MUITA INFORMACAO AINDA ESTA
FALTANDO

(Bradshaw et al ., 1981 ; Long et al ., 2017 ), (Van Bakel et al ., 2011 ).
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Genoma de referéncia

SEQUENCIAMENTO DO "

GENOMA DA CANNABIS

00066

[c]c]r
Ile Pro

Met Ala Arg Phe Leu Ile Gly
Genoma do paciente
Met Ala Ile Arg Phe Ser Pro Ile Gly
[roca 1> ]
Variante
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FILOGENOMICA Cannabis

Desde a publicacao do primeiro genoma de referéncia da Cannabis, ha
mais de uma década, estudos contemporaneos tém procurado ir
ALEM DO CONTEUDO DE CANABINOIDES E TEM TENTADO

Protein BLAST |

IDENTIFICAR CARACTERISTICAS GENETICAS.

)

E

DESCOBRIR SOBRE A REAL
CLASSIFICACAO TAXONOMICA E
IDENTIFICACAO da Cannabis

(Bradshaw et al ., 1981 ; Long et al ., 2017 ), (Van Bakel et al ., 2011 ).
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FILOGENOMICA Cannabis

Os estudos se concentraram no uso de abordagens
gendmicas mais avancadas para REVISITAR
AS CLASSIFICACOES sativa, indica e ruderalis

POREM ESTA QUESTAO ESTA LONGE DE SER
RESPONDIDA.

E as novas EVIDENCIAS DA FILOGENOMICA d3o
credibilidade a uma TEORIA MONOTIPICA, uma vez
gue nao foram capazes de distinguir:

C. sativa, C. indica , ou C. ruderalis um do outro.

(Bradshaw et al ., 1981 ; Long et al ., 2017 ), (Van Bakel et al ., 2011 ).
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FILOGENOMICA Cannabis

Diversos estudos filogendmicos foram
realizados até hoje mas a conclusao € de que
a classificacao taxondmica da Cannabis

()
c;._@

(Schwabe e McGlaughlin 2019 )
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FILOGENOMICA Cannabis

BRIEF COMMUNICATION

https://doi.org/10.1038/541477-021-01003-y

OPEN

Sean Myles @1

Analysis of over 100 Cannabis samples quantified for terpene
and cannabinoid content and genotyped for over 100,000
single nucleotide polymorphisms indicated that Sativa- and
Indica-labelled samples were genetically indistinct on a
genome-wide scale. Instead, we found that Cannabis labelling
was associated with variation in a small number of terpenes
whose concentrations are controlled by genetic variation at
tandem arrays of terpene synthase genes.

natre

plants

'.} Check for updates

Cannabis labelling is associated with genetic
variation in terpene synthase genes

Sophie Watts @7, Michel McElroy', Zoé Migicovsky @', Hugo Maassen?, Robin van Velzen®?2? and

the first ten PCs of the genomic data in a linear model) explained
only 37% of the variance in labelling (Fig. 1c). Sativa-Indica labels
thus do not accurately reflect genetic relatedness, which is consis-
tent with previous work'"". In addition, we determined that pairs of
samples with identical cultivar names (for example, OG Kush) were
often as genetically and chemically distant from each other as pairs
of samples with different names (Extended Data Fig. 2). This is con-
sistent with previous studies indicating that cultivar names were not

\_

A rotulagem da Cannabis esta associada a
variacao genética nos genes da terpeno
sintase.

DOI : https://doi.org/10.1038/s41477-021-01003-y

( Watts et al. 2021 )

Recentemente genotiparam 137 plantas de
Cannabis ‘tipo droga’ usando polimorfismos
de nucleotideo Unico (SNPs) derivados da
analise de genotipagem por sequenciamento
(GBS) - Genotyping By Sequencing

Os autores conduziram uma analise de PCA
usando dados gendmicos e descobriram que
as AMOSTRAS MARCADAS
com SATIVAREINDICA|ERAM
GENETICAMENTE INDISTINTAS EM ESCALA
GENOMICA.

(PCA) é um dos métodos estatisticos de multiplas variaveis mais simples.

e
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FILOGENOMICA Cannabis

BRIEF COMMUNICATION

https://doi.org,/10.1038/541477-021-01003-y

nature

plants

I] Check for updates

Cannabis labelling is associated with genetic
variation in terpene synthase genes

Sophie Watts @7, Michel McElroy', Zoé Migicovsky ', Hugo Maassen?, Robin van Velzen ®?2? and

Sean Myles (052

Analysis of over 100 Cannabis samples quantified for terpene
and cannabinoid content and genotyped for over 100,000
single nucleotide polymorphisms indicated that Sativa- and
Indica-labelled samples were genetically indistinct on a
genome-wide scale. Instead, we found that Cannabis labelling
was associated with variation in a small number of terpenes
whose concentrations are controlled by genetic variation at
tandem arrays of terpene synthase genes.

the first ten PCs of the genomic data in a linear model) explained
only 37% of the variance in labelling (Fig. 1¢). Sativa-Indica labels
thus do not accurately reflect genetic relatedness, which is consis-
tent with previous work' """, In addition, we determined that pairs of
samples with identical cultivar names (for example, OG Kush) were
often as genetically and chemically distant from each other as pairs
of samples with different names (Extended Data Fig. 2). This is con-
sistent with previous studies indicating that cultivar names were not

A rotulagem da cannabis esta associada a
variacao genética nos genes da terpeno
sintase.

DOI : https://doi.org/10.1038/s41477-021-01003-y

( Watts et al. 2021 )

Os autores observaram que A
CLASSIFICACAO sativa / indica
QUE E ATUALMENTE USADA PARA
ROTULAR A CANNABIS :

CAPTA MAL A VARIACAO
GENOMICA E METABOLOMICA
GLOBAL.
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Schwabe and McGlaughlin Journal of Cannabis Research
https://doi.org/10.1186/542238-019-0001-1

(201913 Journal of Cannabis

Research

ORIGINAL RESEARCH Open Access

Check for
updates

Genetic tools weed out misconceptions of
strain reliability in Cannabis sativa:
implications for a budding industry

Anna L. Schwabe '® and Mitchell E. McGlaughlin®

Abstract

Background: Unlike other plants, Cannabis sativa is excluded from regulation by the United States Departrnent of
Agriculture (USDA). Distinctive Cannabis varieties are ostracized from registration and therefore nearly impossible to
verify. As Cannabis has become legal for medical and recreational consumption in many states, consumers have been
exposed to a wave of novel Cannabis products with many distinctive names. Despite more than 2000 named strains
being available to consumers, questions about the consistency of commercially available strains have not been
investigated through scientific methodologies. As Cannabis legalization and consumption increases, the need to
provide consumers with consistent products becomes more pressing. In this research, we examined commercially
available, drug-type Cannabis strains using genetic methods to determine if the commonly referenced distinctions are
supported and if samples with the same strain name are consistent when obtained from different facilities.

O i L 1
OBIJETIVO FOI DESCOBRIR SE AS D|ST|NC6ES
FREQUENTEMENTE CITADAS E USADAS

COMERCIALMENTE: sativa, indica e hibrida:

1.
2.

PODEM SER GENETICAMENTE CORROBORADAS
E SE AS AMOSTRAS COM A MESMA DESIGNACAO
DE VARIEDADE SAO CONSISTENTEMENTE
AGRUPADAS QUANDO COLETADAS DE

DIFERENTES FORNECEDORES.

\_

doi: 10.1186/s42238-019-0001-1

( Schabe e McGlaughlin 2019 )

Assim, eles usaram o genoma do PURPLE KUSH para

criar DEZ NOVOS MARCADORES para investigar

a possivel diversidade genética em 30 plantas

diferentes coletadas em dispensdarios em TRES
ESTADOS DIFERENTES DOS EUA.

J
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Journal of Cannabis
Research

Schwabe and McGlaughlin Journal of Cannabis Research (2019)1:3
https://doi.org/10.1186/542238-019-0001-1

ORIGINAL RESEARCH Open Access

Genetic tools weed out misconceptions of .,@ Eles descobriram que as “DESIGNACOES
strain reliability in Cannabis sativa: o COMUMENTE usadas de sativa
implications for a budding industry - o - ’
Anna L. Schwabe '® and Mitchell E. McGlaughlin® Indlca S hlbrlda NAO TINHAM UMA

DIFERENCA GENETICA CLARA.

Abstract

Background: Unlike other plants, Cannabis sativa is excluded from regulation by the United States Departrnent of
Agriculture (USDA). Distinctive Cannabis varieties are ostracized from registration and therefore nearly impossible to
verify. As Cannabis has become legal for medical and recreational consumption in many states, consumers have been S OS S CO “0 S O O

exposed to a wave of novel Cannabis products with many distinctive names. Despite more than 2000 named strains NA AM TRA M M E M N M E
being available to consumers, questions about the consistency of commercially available strains have not been
investigated through scientific methodologies. As Cannabis legalization and consumption increases, the need to D E VARI E DAD E” FO RA M E N CO NTRA DAS:
provide consumers with consistent products becomes more pressing. In this research, we examined commercially ’

available, drug-type Cannabis strains using genetic methods to determine if the commonly referenced distinctions are
supported and if samples with the same strain name are consistent when obtained from different facilities.

VARIACOES GENETICAS SIGNIFICATIVAS,
SUGERINDO UMA IDENTIFICACAO
INCONSISTENTE DO QUE E OFERECIDO
AOS CONSUMIDORES.

( Schabe e McGlaughlin 2019 ) J

k doi: 10.1186/s42238-019-0001-1
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(Barcaccia et al. (2020))

Usaram técnicas de cadigo de barras de
DNA (DNA barcoding) para explorar
a classificacao taxonomica da Cannabis .

Eles coletaram 112 sequéncias das quais
revisaram os dados de DNA barcoding
(sequéncias ITS1, ITS2, matK e rbcl)
disponiveis para Cannabis nos bancos de
dados BOLD e GenBank (NCBI)

Fizeram um Alinhamento para comparar
sequencias e....
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Eles concluiram que o termo usado
deveria ser: VARIEDADES BOTANICAS, E
NAO SUBESPECIES PARA CLASSIFICAR O
GENERO Cannabis (C. sativa subsp. sati

va e C. sativa subsp. indica)

Isso ilustra que o debate
contemporaneo sobre a classificacao
taxonomica da Cannabis nao esta
totalmente resolvido.
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Conclusoes dos estudos mais recentes

el IR s EXRe By lqelelile=sAN O geral, as suas descobertas oferecem uma perspectiva global

WSS NCENENNEIESRIAABAN O geral, eles ndo encontraram nenhuma distingdo geneética clara

entre asuihrateoariac cativva hihridae indica nac amactrace de macanbha no varein recealtandn a

ROy (fol) para cada populacao ( Lynch et al. 2016 ). NeR:GEINEauE:BENEREERUIE UEND R

barreiras reprodutivas e as diferencas genéticas geralmente pequenas entre as amostras de

cAnhamo e do tino de droga examinadas em sell estudo. os autores recomendam continuar a tratar

nao esta totalmente resolvido.




CONCLUSAO

Analises morfologicas sao bem sucedidas para muitas espécies, mas revelaram-se
iInadequadas para resolver a classificacao da Cannabis

O uso de ferramentas e técnicas gendémicas permitiu aos pesquisadores identificar
variacOes genéticas e diferenciar espécies e subespécies.

A crescente acessibilidade a estas técnicas ajudaram a LANCAR LUZ sobre a desafiadora
taxonomia da Cannabis .

INFORMACAO TAXONOMICA PRECISA é crucial para o estudo da Cannabis e, na sua
auséncia, corremos O RISCO DE PERDA DE DIVERSIDADE GENETICA, uma vez que as
racas locais histéricas podem néao ser identificadas e preservadas.




CONCLUSAO

As evidéncias do sequenciamento gendmico e outras técnicas moleculares APOIAM
FORTEMENTE A HIPOTESE DE UMA ESPECIE MONOTIPICA ALTAMENTE
DIVERSIFICADA, e hipoteses mais antigas que postulam multiplas espécies ou subespécies,
que agora parecem MENOS PROVAVEIS A LUZ DOS DADOS EMERGENTES.

A taxonomia das espécies esta se tornando mais clara e continuara a se beneficiar dos
avancos nas ferramentas gendmicas.

Em Ultima analise, a confirmac&o de uma espécie monotipica de Cannabis altamente
diversificada sera uma contribuicao significativa para a histéria taxonémica da planta e
permitira a preservacao de uma valiosa diversidade genética.




TAREFA

Quais sao as 3 Teorias de
classificacao inicial da
Cannabis?

E qual seria a teoria mais

aceita a luz da gendémica? \‘;

N J




www.biocomicals.com




4 N

REFERENCIAS BIBLIOGRAFICAS

Eliana Lapierre, Adrian S. Monthony, and Davoud Torkamaneh. 2023. Genomics-based taxonomy to
clarify cannabis classification. Genome. 66(8): 202-211. https://doi.org/10.1139/gen-2023-0005 2023.

Van Bakel, H., Stout, J. M., Cote, A. G., Tallon, C. M., Sharpe, A. G., Hughes, T. R., & Page, J. E. The

draft genome and transcriptome of Cannabis sativa. Genome biology, 12(10), 1-18. (2011).
doi:10.1186/gb-2011-12-10-r102

Hurgobin, B., Tamiru-Oli, M., Welling, M. T., Doblin, M. S., Bacic, A., Whelan, J., & Lewsey, M. G.
Recent advances in Cannabis sativa genomics research. New Phytologist, 230(1), 73-89.
(2021). https://doi.org/10.1111/nph.17140



https://doi.org/10.1139/gen-2023-0005
https://doi.org/10.1111/nph.17140

