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INTRODUCTION

HSP20s are 20 kDa heat shock proteins (HSPs) involved in preventing protein aggregation

during heat and drought stress responses in numerous plant species. They are conserved

across all living organisms, yet their study in Cannabis sativa (Cs) var. hemp has been limited.

Cs is one of the earliest domesticated crops, finding applications in various industries such as

fiber, food, and oil production. It holds particular significance in medical contexts, especially

for pain treatment and addressing refractory epilepsy stemming from neurological disorders.

While genotyping and phenotyping of Argentine Cs varieties have only recently commenced,

the characterization of CsHSP20 in particular remains ambiguous. Here, we characterized

number and location of HSP20s in the latest version of the Cs genome assembly publicly

available (Gao et al., 2020).

MATERIALS AND METHODS

Sequence dataset and gene location: HSP20 sequences were retrieved from different databases

such as Ensembl (https://plants.ensembl.org/index.html), Uniprot

GDB NCBI
(https://www.ncbi.nlm.nih.gov/datasets/taxonomy/3483/), using “hsp”, “hsp20” and “heat

plants

(https://www.uniprot.org/), Cannabis (https://gdb.supercann.net/) and

shock proteins” as keywords. Redundant sequences were removed after blast alighments and
partial results obtained from each consulted platform. Members from the latest genome
assembly (cs10 HARVARD OEB (2019) RefSeq:GCF _900626175.2) were kept for further analysis.
Genome location was determined using “Genome Data Viewer” from NCBI
(https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_900626175.2). Tandem
repeat genes were considered for gene expression and regulatory analysis by scanning their
promoters according to Arce et al. (2018) using “matrix-scan tool” from RSAT plants
(https://rsat.eead.csic.es/plants/matrix-scan_form.cgi). Similar methodolgy was conducted to

characterize HSP20s from Finola, Chemdog91, CBD18x and Cannatonic2016.

RESULTS & DISCUSSION

This study involves the analysis and characterization of the CsHSP20 subfamily through

diverse bioinformatics tools. These tools encompass sequence analysis, chromosomal

mapping, gene structure examination, and the utilization of publicly accessible omic

data from the Cs genome. Firstly, 40 members of the CsHSP20 subfamily were identified.

Then, redundant sequences were removed and located in the latest version genome
assembly from NCBI, resulting in a final set of 18 CsHSP20s (Table 1). Noteworthy, the
discovery of 8 CsHSP20s situated on chromosome 02, forming a cluster of tandemly

arranged genes (Fig. 1). Moreover, the scrutiny of public RNA-seq data revealed that 6

out of these CsHSP20s display upregulation under conditions of drought-induced stress

Figure 1. Tandemly arranged CsHSP20 genes located in chr02 of cs10 genome (Gao et al., 2020).
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ID N Gene ID from NCBI Chr (bp) End position (bp) . ohe . . .
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I

HSP20_1

LOC115706297

85,171,422

85,175,710

HSP20_2

LOC115705042

16,088,182

16,088,984

HSP20_3

LOC115719406

73,361,904

73,362,897

HSP20_4

LOC115719530

75,207,460

75,208,351

HSP20_5

LOC115718620

77,290,141

77,290,880

HSP20_6

LOC115718619

77,302,605

77,303,340

HSP20_7

LOC115718621

77,314,540

77,315,288

HSP20_8

LOC115721022

77,322,724

77,323,626

HSP20_9

LOC115721203

77,345,919

77,346,654

HSP20_10

10

LOC115721265

95,193,997

95,194,700

(40 CsHSP20s in c¢s10). For phytocannabinoid
phenotypes with different concentrations of
THC and/or CBD, members varies from 26 to 42
IDs. Further curation by multiple sequence

alignment (MSA) is ongoing.

Table 2. Characterization of CsHSP20 subfamily in five
varieties of Cannabis sativa.

This study represents the initial instance of characterizing the CsHSP20 subfamily in Cs, shedding light on its involvement in stress
responses. The findings underscore the transcriptional activity of these members and the presence of tandemly arranged genes within
the Cs genome. The tandemly arranged detected zone could be used for molecular marker designing. Molecular marker technology
enables plant breeders to select individual plants based on their marker pattern (genotype) rather than their observable traits
(phenotype) and could be used for selection in Cs breeding programs related to phytocannabinoid synthesis.

CONCLUSIONS
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HSP20_11 |11 LOC115712164 4 | 31,444,723 31,445,582
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Figure 2. TFBS in gene promoters of tandemly arranged CsHSP20 from chr02. Location of the HSFA1E (red-squares), HSF21
(blue-squares) and MYB (green-squares) motifs found in the promoter regions (nearly 1K) of eight genes from chr02 in Cs.
Tandem genes located in a 1,500K region are indicated by asterisk (*).
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