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PMN: offering resources to scientists

Pipeline for

high quality enzyme
function prediction and
metabolic pathway inference

Experimental information of
enzymes and pathways

for over 400 plant

species

Metabolic
pathway databases for

76 plant genomes

Free online access and free
download for academic
and commercial

users
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High quality enzyme function g
prediction and pathway inference

Enzyme prediction

* Ensemble voting machine: (blast, PRIAM), >50k enzyme aR
Enzymes, Reactions

>90k non-enzyme sequences =2 >10k enzyme functions

» Schlapfer et al 2017, Plant Physiology Pathway inference

- Enzymes, Reactions, t'
- Pathway-tools software suite (SRI): using MetaCyc) and [ <l C

PlantCyc as pathway resource Pathway validation

‘Metabolic p
« Semi automated decision tree to improve predictions : dm%ap:?my
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Genome wide metabolic pathway
databases for plants
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Find out more about your gene of interest
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Find out more about your gene of interest
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Fin‘d %ut more about your gene of interest
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Synomy A" tetrabpdrocannabloolic ackd synthase

Accession G-9N7T (Pamelye)
05 NE
NE

QBOTES (Unidret)

tion canadiperclate + cxygen — AY-tetratydrocannabinolate « hydrogen peroxice

Pa&-w(& noid blosmthes B>

Summary Urification
Links

A goae eacoding a protela with tetrahydrocannabinalic add

[THCA) synthase activity was solated from a cONA poal e —

fenerated using BNA from expanding leaves of Cannalés sativa G gRRES

[Sikantaramasid]. When the gone was heterclogously Racbetids '

pressed Ia fasect celis, the proteln, purified to homogonoity, . WGTI

was Shown to covalenty bind FAD in a 5:1 molar ratio | GO

[Sirkantaramasdd]. The bindng site of FAD has been Mockt

determiaed to be at Mis 114 [n the consensus sequence for
flaviaytation (Arg'"%.Ser.Gly.Gly-Ms''¥). This enzyme belongs to
FAD .dependent oxdidases. The enzyme could aso be successfully
heterclogousty expressed In tobacco.

i QNOT

Additional Cltations: [Sinkan taramas(]

Gene-Reaction Schematic ©
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Find out more about a metabolic pathway

<

Ta K show cperatons A
ey ————
> 1 501
Tghsighabe @
"
o
i —— "o - -
Cumstrerelate
|
i m
| @ SRR camtetiolel u
syeihaze ™eA \ o yyihas iy
i ) |+ 2predetet ertyven| BB
|+ 3 prodxted oo VAR

K show cperaens A
General Background

Cannabmosds are terpenaphenciics found n ndan hemp Camnabs sedva  They accemelate m
consderable amourts i glandulyr inchomes of hemp Several compounds of this class have
boen the subect of axtensive studes due 10 thes psychotomemetic effects in hemans, in
preparations such as manana and hashish Amongst the reported effects of the drugs are
changes » mood and perception. increased appetite and tachycarda The compound
responsbie for these actaties 1 ANetrabydrocamatmeol (THC) In addticn 1o #s psychoactnty,
THC has Seen shown 10 act a5 an analgesic, appette stimutant and antemetc ffor tevew, see
Paed6]) Many cannabinosds are devosd of paychoactity bet sometimes possess notable
pharmacslogcal propeties. For example. carnatediol (CED). a cannabenosd present in high
amount 1 low-THC hemp ansties. has anti-comadsve. anti-nfammatory. anti-anoety and
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patmay ivoives the sremytation of clnetobe a0d with getamyipyrophosphbute (GPFP) A harrp
srzytie { NP cirtolate necytransianase /| GPP olwiclate gecanmyfttansferase | has been
wertfed that can pedorms thas reaction. The product of the reacton is the Centill brasch-poist
wearmedate camadepeolate (COGA) The same enzyme wirk Nao thown 10 be able 10 use
netyiprephoiphate matead of GPP as pretyl chan although t preders GPP Exzymes havwe
boan identifod that can catalyze the cycizanon of CBGA each formang 8 dfferent Cannabenod
cyckzation product. Each of thase eaZymes wis shown Lo De als 10 use Casnabnerclane
mstedd of COGA, lhading to the same cycization product as CEGA [Mosmeto8a, Tawra®6)
The last step (decarbaxylation) of tha pathary 0CCuls SpOstanscusly i & ROH-GAZyMALE
MRC1Sn duNny S0 of Smoiing Bt is also feund n wwo [BakerB1, Basylo]

Adcendsm

The Bsosynthetic route t2 clvetolato has been clucidated in more Setad it has been
Somonsteated that hexandyi-CoA ongnates from haxanoate  The step is catalyzed by a
haxanoyl CoA synthetase which has been found in glandular tichomes on fomale Sowers of
Camnelas satrvd . That IS 3 rare OCCUITENCE a5 Most plant polykebides are usually synthesaed
from tatty acyl.Col's [Stout12]. Futhermore, two enZymes. | o tetakehde synthase/olvetal
synthase (TKSIOLS) and oivetodc a0d cyclase (OAC) catalyze in a umgue and concened
mannet the comersion of hexanoyl-Col 10 okwtolate | [Tawradd] [Gagne12]) Only the
codnated ntenplay of those two enzymes Qeneiates the cannabenod biosynthesis key
meermedate olvetalate which camct Be catalyzed By ether enzyme alone. OAC by tself shows
no polyketde syrehase actty and the unaided OLS only produces o-pyrone and clvetol by
products (see oivetal easyrihests (olvetol synthase by-products syrthesis) | which have not
toen found n Canvabvs satva
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Overlay and analyze omics data sets

| SmartTable: Enriched from Expression Ratios

211 rows of pathways from AraCye col

Owner: Petfen Thang, Created: 08- 282016 15:31:42, Last Modified: 02 Jul- 2016 15:31:44, Source:

ENRICHED Genes enriched for pathways from Exgeession Ratios
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www.plantcyc.org Come to my poster:
1000-024, Weaning pathogens off their

host

modeling using PMN resources
» Time today: 6:30 PM — 7:15 PM

Obligate biotorphic pathogens live

exclusively on living hosts




www.plantcyc.org Poster: 1000-024, 6:30 — 7:15

Thank you!

« The PMN Crew * Major Collaborators
« Sue Rhee (PI) « MetaCyc and Pathway Tools at ST
* Peifen Zhang Peter D. Karp and Suzanne M. Paley
. Bo Xue + MaizeGDB at USDA-ARS
* Arvind Chavali - Editorial board members

Garret Huntress o
 Users for data submission and

 Many PMN Alumni
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