Optimisation of protein extraction from medicinal cannabis

mature buds for shotgun bottom-up proteomics
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herefore ‘we set ou‘t to. assess different protein extraction methods followed
ass S ctrometry based: proteomlcs to recover, separate and identify the protelﬁ?d?
the reprod ctive organs of medlcmal cannabis, apical buds and isolated trichomes.
Database sérch followmg shotgun proteomlcs was limited to C. sativa protein sequences
available from UniprotKB. Our results demonstrate that a buffer containing the chaotrope
reagent guanldlne hydrochloride recovers many more proteins than a urea-based buffer.
N mbination w,vth a preC|p|tat|dn with trichloroacetic acid, such buffer proved optimum
0 |dent|fy protelns using a trypsin digestion followed by nLC-MS/MS analyses. This is
v valldated oY, focusmg on enzymes involved in the cannabinoid pathway.
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LC-MS patterns of intact proteins (A) and trypti‘c,: digests (B) are

Gnd-HCI buffer:

&M Gdn-HCl,

10mM DTT,

5.37 mM sodiumcitrate
tribasic 2H20,

s-Tris.

(2, 4, and 6) generate many more peaks than urea-based methods
(1, 3, and 5). In trichomes, extraction methoﬂs 1 and 2 yield

comparable patterns, albeit with less peaks than |n aplcal buis
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Apical bud Extraction 1 Apical bud Extraction 2
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6 trichome extracts

No precipitation
No precipitation

Top-down proteomics
Intact protein analysis
UPLC-MS (duplicates)

TCA/DTT/acetone
TCA/DTT/acetone

Apical bud Extraction 5

Bottom-up proteomics
Tryptic peptides analysis
nLC-MS/MS (duplicates)

TCA/DTT/EtOH
TCA/DTT/EtOH

Trichomes Extraction 1

No precipitation
No precipitation

Database search, data processing and statistical analyses

PROTEOME DISCOVERER 1.4
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We have retrieved all the entries referenced under

the keyword “Cannabis sativa” in UniprotKB and

produced a histogram of their d|strrbut|on per year of

creation. MoStt\entrles (81%) were created in 2015-
2017, with only 10 created in 2018. Whilst ever-

increasing, the n“’,ber of seﬁge*ﬁces from C. sativa

lein .',j_ ~uorot |s(r from sufficient, and

tI1e proteomlcs ceﬁ”mrty still must rely on

information from unreIat‘éd piarﬁ' species, such a“s—»
nnabis protelns
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Number of Cannabis sativa entries in UniprotKB per year

Humulus lupulus (European hop)
B Cannabis sativa subsp. sativa
Cannabis sativa (Hemp) (Marijuana)
I Boehmeria nivea (Chinese grass) (Urtica nivea)
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