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(57) ABSTRACT

A new and distinct vanety of Cannabis sativa (L.), named
‘PAN2020’ 1s characterized by its unique cannabinoid pro-
file, specifically with respect to its high cannabigerol (CBG)
content and lack of tetrahydrocannabinol (THC) and can-
nabidiol (CBD). The new variety resulted from the cross
breeding of two Cannabis sativa (L.) clones performed by
the mventor and has been asexually reproduced to ensure the
resulting clones exhibit the same features and properties as
the parent.
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CANNABILS PLANT NAMED ‘PAN2020’

Latin name of genus and species: Cannabis sativa (L.).
Variety denomination: PAN2020.

BACKGROUND

Cannabis has many medical and therapeutic uses. For
example, Cannabis has successtully been used to help
relieve nausea and vomiting in patients undergoing chemo-
therapy treatment. Carnnabis also has eflicacy as an anti-
emetic as compared to other currently available pharmaceu-
tical products.

Cannabis sativa (L.) contains several chemical com-
pounds that are part of the cannabinoid family. Namely, the
following five compounds can be found in Cannabis sativa
(L.): cannabidiol (CBD), cannabichromene, cannabigerol
(CBG), A-9-tetrahydrocannabinol (THC), and cannabinol.
Cannabinoids from C. sativa (L.) are known for their
antibacterial potential as well as other usetul properties.
CBG 1s of particular interest as an extract of Cannabis sativa
(L.). However, all currently known species of Cannabis
plant contain 1.9% or less CBG by weight.

CBG 1s the non-acidic form of cannabigerolic acid, the
parent molecule from which other cannabinoids are synthe-
sized. CBG has the following chemical formula:

OH
)\/\/J\/\ X
N

(Chemuical Formula of CBG (C5H35,05)

SUMMARY

Variety PAN2020 was developed 1n Valencia, Spain. This
new variety was developed under the project “Obtencion de
variedades de canamo (Cannabis sativa var. sativa) con
elevado contenido en fitocannabinoides de interes terapeu-
tico”.

Briefly, a screening was performed to evaluate soma-
clonal vanation ability of a collection of Cannabis sativa.
An individual plant was selected by 1ts high load capacity for
callus induction and plant regeneration from leaves and

cotyledons segments. An unusual cannabinoid profile (can-
nabigerol as predominant cannabinoid without the presence
ol tetrahydrocannabinol) was 1dentified in one of the regen-
crated somaclones. In order to increase cannabigerol accu-
mulation, the somaclone was crossed with a resinous indi-
vidual and the resulting F2 progeny was evaluated. The
individual plant with the greatest cannabinoid accumulation
was then selected.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying photographs 1llustrate features of the
new ‘PAN2020’ variety. Additionally, experimental data
obtained from extracts of the new varietal illustrate unique
teatures of the plant, specifically 1ts cannabinoid profile.

Colors 1n the photographs may differ slightly from the
color values cited 1n the botanical description.
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FIGS. 1 and 2 depict the appearance of the whole plant
during growth.

FIG. 3 depicts a top view of a lateral branch.

FIG. 4 depicts a bottom view of a lateral branch.

FIG. S depicts flowers of the plant.

FIGS. 6 and 7 depict distinct fan-shaped leaves, shown
with a ruler to indicate scale.

FIG. 8 depicts small leaves of the plant, shown with a
ruler to indicate scale.

FIG. 9 depicts a close-up detail of a flower, shown with
a ruler to indicate scale.

FIG. 10 depicts a close-up detail of a flower, shown with
a ruler to indicate scale.

FIG. 11 depicts two tlower leaves, shown with a ruler to
indicate scale.

FIG. 12 depicts a lateral branch of the plant.

FIG. 13 shows a chromatogram of a first sample extracted
from the plant.

FIG. 14 shows a chromatogram of a second sample
extracted from the plant.

FIG. 15 shows the breeding scheme of the new variety.

DETAILED BOTANICAL DESCRIPTION

Following 1s a detailed description of the botanical and
analytical chemical characteristics of the new variety. The
information for this botanical description was either col-
lected or vernified during the growing seasons of 2018-2019
in the growing areas of Valencia, Spain.

It should be noted that botanical characteristics, and to a
lesser degree the analytical characteristics, are somewhat
dependent on cultural practices and climatic conditions and
can vary with location or year.

Parentage: The new variety 1s the result of multiple genera-
tional crosses originally using ‘KC VIRTUS’ (not pat-
ented) and ‘ZENIT’ (not patented). To develop the new
PAN2020 variety, a screening was first performed to
evaluate somaclonal vanation ability in ‘KC VIRTUS’.
An individual plant from the ‘KC VIRTUS’ somaclonal
variation screen was selected by 1ts high load capacity for
callus induction and plant regeneration from leaves and
cotyledons segments. This individual plant underwent
callus induction and plant regeneration and then cannabi-
noid profile screening was conducted on the regenerated
plants. An unusual cannabinoid profile (cannabigerol
(CBG) as predominant cannabinoid without the presence
of tetrahydrocannabinol (THC)) was 1dentified 1n one of
the regenerated somaclones. This selected regenerated
somaclone was then crossed with a masculinized female
plant selected from an F2 cross from ‘ZENIT’ x *ZENIT".
The resulting F1 progeny were crossed to create an F2
progeny and individual plants within that F2 progeny
were evaluated. The mdividual plant with the greatest
cannabinoid accumulation and the desired cannabinoid
proflle was then selected as the new variety. FIG. 15
outlines the detailed breeding scheme.

Locality where grown and observed: Variety PAN2020 was
developed 1n Valencia, Spain.

Plant characteristics:

Species.—Cannabis sativa (L.).

Plant life forms—Annual, herbaceous, dioecious flow-
ering shrub, with prolific lateral branching.

Plant growth habitat.—An upright, tap-rooted annual
plant, forming fibrous roots when asexually propa-
gated.

Plant origin—Cross of two proprietary clones.
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Plant propagation.—Asexually propagated by vegeta-
tive cuttings and cloning.

Propagation ease.—Lasy.

Time to initiate roots.—10 days at 25° C. and 18 hours
of light per day.

Height.—0.9-2.0 m.

Width.—0.6-1.4 m.

Plant vigor.—Medium.

Time to harvest.—12 weeks.

Resistance to pests or diseases.—Not tested.

Genetic modification.—No.

Leal characteristics:

Leaf arrangement.—Alternate.

Leaf shape.—Palmately compound (digitate).

Leaf structure—Linear-lanceolate leaflets with glan-
dular hairs.

Leaf margins.—Serrated.

Leaf hairs —Present, sessile glandular trichomes.

Leaf length with petiole at maturity.—18-23 cm.

Petiole length at maturity.—4-9 cm.

Petiole color.—Pantone No. 7492 U.

Petiole anthocyanin intensity.—Weak.

Petiole trichome type—Non-glandular, cystolithic and
non-cystolithic.

Stipule length at maturity.—4 mm.

Stipule shape—Acuminate.

Stipule color.—Pantone No. 583 U.

Number of leaflets.—3 to 3.

Middle largest (longest) leaflet length.—11-15 cm.

Middle largest (longest) leaflet width.—2-2.6 cm.

Middle largest (longest) leaflet length/width ratio.—15:
2.6.

Number of teeth of middle leaflet (average).—25.

Leaf color (upper side).—Pantone No. 377 U.

Leaf color (lower side).—Pantone No. 383 U.

Leaf glossiness —ILight.

Vein/midrib shape.—A central vemn 1 each leaflet;
oblique veins from the central vein to the tips of each
serration of the margin.

Vein/midrib color.—Pantone No. 7492 U.

Aroma.—Low, spicy and woody; the major terpene 1s
beta-Caryophyllene.

Stem characteristics:

Stem shape.—Round.

Stem diameter at base.—1.5-3.0 cm.

Stem color—Pantone No. 583U.

Branch strength.—Medium to weak, tlexible.

Stem’s internode length.—Medium.

Stem’s depth of grooves.—Shallow.

Stem’s trichome type.—Non-glandular, cystolithic and
non-cystolithic.

Stem’s amount of pitch in cross-section.—Thick.

Inflorescence characteristics:

Flowering (blooming) habit.—Elliptical shaped rac-
emose 1nflorescence, made up of a cluster of false
spikes with single flowers.

Proportion of female plants.—100%.

Inflorescence position.—Axillary and terminal.

Flower arrangement.—QOverlapping, touching, con-
gested.

Number of flowers per plant.—Thousands.

Number of flowers per inflovescence.— Approximately
1000.

Flower shape.—A small green bract enclosing the
ovary, with two slender stigmas sticking out of the
bract, without petals or sepals.

Flower (individual pistilate) length.—6 mm.
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Flower (compound cyme) diameter.—60 mm.

Flower fragrance.—Not very strong, floral, spicy, and
woody; the major terpene 1s beta-Caryophyllene.

Corolla—Absent.

Bract shape—Urceolate.

Bract color.—Pantone No. 7496U.

Bract size.—9 mm on average.

Bract trichome type.—Glandular capitate-sessile and
capitate-stalked, non-glandular cystolithic.

Bracteole average size.—6 mm on average.

Bracteole shape —Beaked, urceolate.

Bracteole trichome type.—Glandular capitate-sessile
and capitate-stalked, non-glandular cystolithic.

Bracteole color.—Pantone No. 584 U.

Calyx.—No defined calyx.

Stigma shape.—Slender, acuminate.

Stigma length.—8 mm.

Stigma color.—Pantone No. 5865 U.

1vichome mature color—Pantone No. Cool grey 1 U.

Ivichome immature color.—Cristal transparent.

lerminal bud shape.—FElliptical.

lerminal bud color.—Pantone No. 7496 U.

Pedicel—Absent.

Staminate shape.—N/A.

Pollen.—Absent.

Seed.—4 mm; marbled achene, Pantone No. 469 U in
color.

Petals.—Apetalus.

Max thc content—Not detected.

Max cbd content.—Not detected.

Max cbg content.—14-17%.

Other characteristics:

Time period offlowering/blooming.—7-9 weeks.

Havrdiness of plant.—Not tested.

Breaking action.—Flexible, elastic.

Rooting rate after cutting/cloning.—99.

Flower shipping gquality —High.

Flower storage life—Long.

Flower market use.—EXxtracts, concentrates, tinctures,
oils, topicals.

Productivity of the flower (weight/plant).—250 g/plant.

Analytical Data

Extracts from the presently disclosed ‘PAN2020 variety
were obtained and analyzed using gas chromatography
techniques. The samples were tested using an Agilent 7820
gas chromatograph with a flame 1onmization detector (FID).
The samples were each prepared using Prazepam as an
internal standard.

FIG. 13 shows a chromatogram of the data obtained from
a first extract of the varietal and FIG. 14 shows of chro-
matogram of the data obtained from a second extract of the
varietal. Table 1, shown below, 1llustrates the calculated area
under the peaks shown 1n the chromatogram of FIG. 13 and
Table 2 1llustrates the calculated area under the peaks shown

in FIG. 14.

TABLE 1

Area under the Peaks of Sample Chromatogram Shown in FIG. 13

Amt/
RetTime ISTD Area Area  Amount
[min] Type used [pA *s] ratio % Grp  Name
2.896 —  — — CBD
3.304 —  — — THC
3.393 VV 1059.28174 1.00250 17.911460 CBG
R+
3.571 1 —  — — CBN
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TABLE 1-continued

Area under the Peaks of Sample Chromatoeram Shown in FIG. 13

Amt/
RetTime ISTD Area Area  Amount
[mm] Type  used [pA * s]  ratio % Grp  Name
4.338 MF I 1 88.85506 1.00000 0.014987 PRAZE-
PAM

Totals without ISTD(s): 17.911460

As shown 1n FIG. 13 and Table 1, the first sample tested
contained approximately 17.91% CBG.

TABLE 2

Area under the Peaks of Sample Chromatoeram Shown in FIG. 14

10

15

Amt/

RetTime ISTD Area Area Amount

[min] Type  used [pA * s]  ratio % Grp Name -

2.896 — — — CBD

3.304 —  — — THC

3391 VV 973.45337 1.00305 17.054502 CBG

R+
3.571 1 —  — — CBN
4337 BBI 1 86.11620 1.00000  0.015041 PRAZE- 25
PAM

Totals without ISTD(s): 17.054502

As shown 1n FIG. 14 and Table 2, the second sample
tested contained approximately 17.05% CBG.

The presently disclosed variety thus has a much higher
CBG content than previously known varieties of Cannabis
sativa (L.), making 1t a promising candidate as a new source
of CBG. Additionally, the unique cannabinoid profile of this
variety could prove useful 1n medical applications as well as
for other possible applications.

Propagation Status

Asexual plant propagation has been demonstrated for the
disclosed varietal at Valencia, Spain. Specifically, from a
selected individual plant, stem portions were cut with at least
two knots with axillary shoots. The bark of the lower portion
was slightly scraped to expose the cambium. The lower
portion of the cuttings was introduced 1nto a solution con-
taining the auxins NAA and IBA (naphthaleacetic acid and
indolbutyric acid). The cuttings were introduced into a
rooting substrate (peat) previously moistened with water of
low electrical conductivity (<0.1 mS/cm) to field capacity,
leaving buried at least one of the nodes. The cuttings were
placed under conditions of low i1lluminance (500 lux) and
high relative humidity (>90%) with a photoperiod of 18/6
hours (1.e., 18 hours of light followed by six hours of
darkness). To promote the emission of roots, a background
heat source was placed so that the buried part of the cuttings
was kept at a temperature 3 degrees higher than that of the
aerial part. The material was sprayed regularly with water of
low electrical conductivity (<0.1 mS/cm) and 1n 10 days at
25° C., the first roots were seen.

An assay growing 20 clones of the new variety was
performed 1n indoor conditions (18 hours light/6 hour dark,

30

35

40

45

50

55

6

at 60% relative humidity and 25° C.). Two months after, the
photoperiod was changed to 12 hours light followed by 12
hours dark to induce plants flowering. All plants needed 60
days to finish the flowering stage. Analysis of cannabinoid
content indicated that all plants accumulated cannabigerol
(CBG) as the predominant cannabinoid without the presence
of tetrahydrocannabinol (THC). Thus, the clones had the
same properties as the parent.

Genetic stability of clones was analysed using 13 genomic

Single Sequence Repeats (gSSR) markers (CSGO1, CSGO3,
CSGO05, CSG10, CSG12, CSG13, CSG14, CSG15, CSG1S,
CSG20, CSG22, CSG24 and CSG25) and the methodology
described 1n Soler, S. et al., Use of embryos extracted from
individual Cannabis sativa seeds for genetic studies and
forensic applications. J. Forensic Sci. 61, 494-500 (2016)
and Soler, S. et al., Genetic structure of Cannrabis sativa var.
indica cultivars based on genomic SSR (gSSR) markers:
Implications for breeding and germplasm management,
Industrial Crops & Products, 104, 171-178 (2017). The

experimental results indicated a total genetic stability 1n all
clones tested.

DISTINGUISHING CHARACTERISTICS

The new variety of the present invention can readily be
distinguished from its ancestors. More specifically, ‘KC
VIRTUS’ (1.e., the seed grandparent), ‘ZENIT’ (i.e., the
pollen grandparent), the male parent (i.e., resinous 1indi-
vidual), and the female parent (i.e., selected regenerated
somaclone) provide a different chemotype and cannabinoid
content compared to the new variety, as shown 1n the Table
3, below.

TABLE 3
CBG THC CBD

Variety Content Content Content
‘KC VIRTUS”’ LOW LOW LOW
‘ZENIT’ HIGH
Male Parent (resinous individual) LOW LOW HIGH
Female Parent (selected regenerated MEDIUM NULL LOW
somaclone)

‘PAN2020° HIGH NULL NULL

Moreover, the new variety can readily be distinguished
from related similar non-parental/grandparental varieties
due to i1ts high CBG content and total absence of THC. This
new Cannabis sativa variety ‘PAN2020" can be distin-
guished from all other known Canrnabis varieties known to
the Inventor by 1ts unusual cannabinoid profile. Specifically,
PAN2020 contains cannabigerol (CBG) as the predominant
cannabinoid without the presence of tetrahydrocannabinol
(THC) and without the presence of cannabidiol (CBD). For
example, ‘HOLY CRUNCH’ (U.S. Pat. No. 31,874) has
6.6-16.7% THC, 6.5-15.3% CBD, and 0.25-1.9% CBG.

What 1s claimed 1s:

1. A new and distinct Cannabis plant of the species
Cannabis sativa (L.), named °‘PAN2020’, as herein
described and 1llustrated.
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PAN2020 BREEDING SCHEME

KC VIRTUS Selected clone ¢

Zenit variety

Selected clone %
(masculinized with STS)
Zenit variety
High CBD content

Selection of an individual by: High CBD content

Load capacity for callus
induction and plant
regeneration from leaves
and cotyledons segments

Screening to
evaluate the

somaclonal
variation ability

F1

Selection by:

High CBD content

High inflorescence compactness
High inflorescence resin content

Selected clone %
With High load capacity for
callus induction and plant

regeneration from leaves
and cotyledons segments

Callus induction |

Selection of an _
Selection of an

individual by: ST
| Plants regeneration CBG high content |n'd|v|dual by
THC absence High CBD content
High

inflorescence
resin content

Screening of the
regenerated plants to

evaluate the
cannabinoid profile

Selected somaclone

Selected clone ¥
(masculinized with STS)
High CBD content

High inflorescence resin
content

‘" with unusual
cannabinoid profile
(CBG as predominant,
without THC )

Selection of an individual by:
High CBG content

Null THC content

High inflorescence resin content

Selected clone %’ with
High CBG content
Null THC content

High inflorescence resin content

PAN2020
FIG. 15
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