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Supplementary Figure 1.   Scatterplot of gene significance score versus module membership.
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[bookmark: _GoBack]Supplementary Figure 2. GO and KEGG enrichment of genes in the grey60 module. (A) GO enrichment. (B) KEGG pathway. Copyright permission has been granted for related KEGG images.
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[bookmark: _Hlk129770530]Supplementary Figure 3. Analysis of transcription factors (TFs) associated with polyploidization. (A) Classification of polyploidy-altered TFs. (B) Network of polyploidy-altered TFs and metabolites (|PCC |> 0.917). The red and green patterns represent upregulated and downregulated TFs or metabolites. DEG, differentially expressed genes.
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Supplementary Figure 4. Quantitative real-time polymerase chain reaction (qRT-PCR) validation of selected genes.
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Supplementary Figure 5. Morphological characteristics of Cannabis sativa autotetraploid and its diploid progenitor. (A) The autotetraploid (4x) plant and its diploid (2x). (B) Result of flow cytometric analysis. (C) Comparison of leaf between autotetraploid and its diploid. (D) Comparison of flowers of autotetraploid and diploid plants.
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[bookmark: _Hlk134966905][bookmark: _Hlk124577944]Supplementary Figure 6. The typical chromatogram of several cannabinoids.

[bookmark: _Hlk130215263]Supplementary Table 1. Cannabinoids content (mean ± SE) for dried flower material of Cannabis sativa diploids and atutotetraploids analyzed in duplicated (n=9) by HPLC. 
	Cannabinoid
	Content (mg/g)

	
	Cs2x
	Cs4x

	CBD
	66.3±2.2
	66.2±0.1.3

	THC
	2.8±0.1
	2.8±0.1

	CBDV
	4.5±0.1
	3.5±0.3

	THCV
	1.7±0.1
	1.1±0.1

	CBN
	0.8±0.1
	0.8±0.2

	CBC
	0.6±0
	0.7±0.1



[bookmark: _Hlk130215596]Supplementary Table 4. DEGs related to phenylpropanoid biosynthesis.
	Gene id
	Gene symbol
	log2 Fold Change
	Annotation

	LOC115711262
	PAL
	1.526
	phenylalanine ammonia-lyase-like

	LOC115703767
	COMT1
	-3.536
	caffeic acid 3-O-methyltransferase-like

	LOC115716906
	COMT1
	2.362
	caffeic acid 3-O-methyltransferase-like

	LOC115708264
	COMT1
	-2.484
	caffeic acid 3-O-methyltransferase-like

	LOC115715671
	4CLL6
	-1.7790
	4-coumarate--CoA ligase-like 6

	LOC115702688
	SALAT
	-7.851
	salutaridinol 7-O-acetyltransferase-like

	LOC115703085
	SALAT
	-9.210
	salutaridinol 7-O-acetyltransferase-like

	LOC115704377
	SALAT
	-6.8880
	salutaridinol 7-O-acetyltransferase-like

	LOC115704444
	SAT
	-2.521
	stemmadenine O-acetyltransferase-like

	LOC115707958
	HST
	-1.298
	shikimate O-hydroxycinnamoyltransferase-like

	LOC115721427
	HST
	2.719
	shikimate O-hydroxycinnamoyltransferase-like

	LOC115716544
	SHT
	5.3469
	spermidine hydroxycinnamoyl transferase-like

	LOC115712971
	FAOMT
	1.074
	flavonoid 3',5'-methyltransferase-like isoform X2

	LOC115724170
	CHS
	-1.007
	naringenin-chalcone synthase

	LOC115702751
	CAD
	1.284
	probable cinnamyl alcohol dehydrogenase

	LOC115709902
	BGLU44
	-1.795
	beta-glucosidase 44-like isoform X1

	LOC115698821
	
	1.655
	peroxidase P7-like

	LOC115700070
	PER16
	-1.015
	peroxidase 16-like

	LOC115707710
	PER29
	1.183
	peroxidase 29-like

	LOC115707258
	PER10
	3.057
	peroxidase 10-like

	LOC115712307
	
	5.191
	peroxidase 5-like

	LOC115708062
	
	-4.673
	peroxidase 4-like

	LOC115719602
	
	1.113
	peroxidase 4-like

	LOC115716054
	
	-3.382
	peroxidase 5-like

	LOC115722136
	
	1.678
	peroxidase 5-like

	LOC115723064
	
	7.046
	lignin-forming anionic peroxidase-like

	LOC115717395
	FLS
	-2.504
	flavonol synthase/flavanone 3-hydroxylase

	LOC115709313
	CYP75B2
	-1.435
	flavonoid 3'-monooxygenase

	LOC115709845
	CYP75B2
	1.098
	flavonoid 3'-monooxygenase-like isoform X1

	LOC115716756
	ANS
	-1.320
	leucoanthocyanidin dioxygenase-like



Supplementary Table 5. DEGs related to monoterpenoid, and sesquiterpenoid and triterpenoid biosynthesis pathways.
	Gene id
	log2 Fold Change
	Gene symbol
	Annotation
	Pathway description

	LOC115704491
	-2.315
	SDR1
	uncharacterized protein LOC115704491
	Monoterpenoid biosynthesis

	LOC115706549
	-2.040
	SDR1
	uncharacterized protein LOC115704491
	Monoterpenoid biosynthesis

	LOC115695567
	-3.701
	
	(-)-germacrene D synthase-like
	Sesquiterpenoid and triterpenoid biosynthesis

	LOC115707439
	-2.581
	TPS7
	(E,E)-alpha-farnesene synthase-like
	Sesquiterpenoid and triterpenoid biosynthesis

	LOC115714620
	-7.314
	OSCBPY
	beta-amyrin synthase-like
	Sesquiterpenoid and triterpenoid biosynthesis

	LOC115719748
	-1.208
	OSCBPY
	beta-amyrin synthase-like isoform X1
	Sesquiterpenoid and triterpenoid biosynthesis

	LOC115719749
	-1.277
	OSCBPY
	beta-amyrin synthase-like
	Sesquiterpenoid and triterpenoid biosynthesis



[bookmark: _Hlk130215157]Supplementary Table 9. The primers of genes for qRT-PCR.
	Gene id
	Gene symbol
	Primer name
	Sequence (5' to 3')

	LOC115708959
	MYB90 (CsMYB82*)
	q Cs 89592F
	GCTCTGCACCAGTACCACAT

	
	
	q Cs 8959 2R
	TCCTCGCTGTCGATCATGTC

	LOC115724170
	CHS
	q Cs 4170 1F
	GCCAGGCCCTATTTGGTGAT

	
	
	q Cs 4170 1R
	ATAGTTTGGGCCGCAGAGAC

	LOC115711262
	PAL
	q Cs 1262 1F
	AGAGTCATGCCACACTCTGC

	
	
	q Cs 1262 1R
	TTGGCCATGGCTTCCAAGAT

	LOC115715671
	4CLL6
	q Cs 5671 1F
	ATTGCTCCTGCGGATTTGGA

	
	
	q Cs 5671 1R
	GCCACTGGTATTTCCCCACA

	LOC115703767
	COMT1
	q Cs 3767 1F
	AGATGTTGGGGGTGGTTTGG

	
	
	q Cs 3767 1R
	TGTCTCCACCCACATGTTCG

	LOC115709845
	CYP75B2
	q Cs 9845 2F
	CCTTTCGTCTACACCCGTCC

	
	
	q Cs 9845 2R
	GGTCAGTCCATTGGTCTGGG

	LOC115717395
	FLS
	q Cs 7395 1F
	CCCCAATGATGTCCCTGGTC

	
	
	q Cs 7395 1R
	CTGGGCCTGATCACCAATGT

	LOC115716544
	SHT
	q Cs 6544 2F
	CGAGTCTCTCCCAATCCACG

	
	
	q Cs 6544 2R
	ACGCTCAGTCCATCAACGAG

	LOC115723064
	PER
	q Cs 3064 1F
	CGGAGTTGTTTCTTGTGCCG

	
	
	q Cs 3064 1R
	AAGATCGCTCTCAGCTTCGG

	LOC115702751
	CAD
	q Cs 2751 2F
	AATGAACACTACTGCGCCGA

	
	
	q Cs 2751 2R
	TGCTTACGCTTGGTGAACCA

	LOC115707439
	TPS7
	q Cs 7439 1F
	GCCCGAAAGCATATCCGAGA

	
	
	q Cs 7439 1R
	ACTCGAGCAGTGTTAAGGGC

	LOC115709155
	WRKY72A
	q Cs 9155 1F
	AAGATGTGCGGACGACATGT

	
	
	q Cs 9155 1R
	TTGTTGAACCGGAGAGGAGC

	LOC115709185
	FT
	q Cs 9185 1F
	GCTCCTAACCCTAGCGAACC

	
	
	q Cs 9185 1R
	GAATTCCCACCGTCGGTCTT

	LOC115696989
	HD3A
	q Cs 6989 1F
	TTTGGTCATGGTGGATCCGG

	
	
	q Cs 6989 1R
	CGTAGCACACCACCTCTTGT

	LOC115725285
	 TUB
	q Cs TUB-F
	CTCGGCTGAGAAAGCATACC

	
	
	q Cs TUB-R
	CCATGCCTAGGGTCACACTT


* The name is according to the Bassolino et al., annotation. Reference: Bassolino L, Buti M, Fulvio F, Pennesi A, Mandolino G, Milc J, Francia E, Paris R. In silico identification of MYB and bHLH families reveals candidate transcription factors for secondary metabolic pathways in Cannabis sativa L. Plants. 2020;9(11):1540.
2

3

image3.jpeg
50

Unigene numbers
S @ -

i
15

o
=

Group
sA\ i
¥ I Down
| [ DEG
= WAL
lII I||I II || I|||I|I IIIII OIII Wil Il- I|II| II-II M| -ll

Up

e;‘?‘

&

&
of

SRR “j@%ﬁ@%:& AT R éwv;}%"“’%?o s %;Z\é‘%*: é@vﬂi‘*‘@ SRR %‘Nb&w
S & 7 gé'w
S =

TFs family

enytro-s-nyor@-gutamaterr)

@) 350
onl
Lysopco . 112142100) i

o c@pne

«Dedmetnyomine 4 {@yiro-7-Criacycine oo ; .:).nm
L

@ ol
P rogggn " i o
oo L@eme rcof@pine  Neo@ain iyaory@avinons
o .. B @ g, O ) il S ———
cn@Rn o on AR
. e, e B 8
wymym'mwame" - 4.. ,’g n: o o aidporisin @
@ PR NPmny\2.\lﬁymmn 7 NIE.‘“;yvep.wmb e
1€ oy fsona Lo a.10.1¢fjpome
@

St it s sk e i FP G )
1 L Zor@pias @

“Linglewoy! . butan:
iy
, oo
Sronprnys @iz O&We
=/ = S
-
~ent-gamalyl

R =y

EthaOlide

v—— @

g U
L2 —
8 iyl
Oxidize nmme‘i
s coor@pooami

" e

S R A i

@

- i@ e e
oh mm..;,.., wmpmm.mmume

a4

@ m‘m
m,.,n“. W
prenyghe |

I W @
o @ el [ MD." -
@@ @

b o @ @
@ cuclas

Y o

sty s Qe O s e O

TR -




image4.jpeg
Relative expression level
(log2 FoldChange)

104

M RT-PCR
RNA-Seq





image5.jpeg




image6.jpeg
21.886
BN

26912
THC 34.154

20

25 30 35

40




image1.jpeg
Hodkiebrbership vs Gene Siifcance Vil Mermbersip vs Cane Signance. ooty v Geno Sigifcanee Mokl bierbership vs Gene Sinifcance

o mpen o100 .me0 57 pet01
o 0 ceoe o d a8 L
H Foo R Eor g
2 & L . B H "
s i < ¢ 8 Sor .
foe ¢ . . Zoe H
£ o o for . H g
i i L e § & 5 5
e = o . a H o L B A B
o & i e o ok ok ol ok [ I 3 ; & o
it erterts o nagec ol e Mertsrsg ot mosie e et ot e i e
e s s Gons Scance L — e senbespys Gee Seace e
e 5 o 0t
for §e nn " . i
i H . L3
% % Sos Eos "
oo embersi i il mosie o Henberi gy mose oo et ey ma ot et essle s
e — ol s Gone Soncs o e s G Soncs
07 002 &yt s b
H i
W i § i g
. i 5o B o

S A——— ade Vemhosto m magerea e ot amberstipinan s




image2.jpeg
(+)-pinoresinol catabolic process

seed trichome
cellular response to boron-contail

ing substance levels

nuclear migration along microfilament

cortical cytoskeleton organization

defense response to fungus, incompatible interaction
karyogamy

negative regulation of catalytic a

sesquiterpene biosynthetic process
photosystem Il

chloroplast stroma.

chloroplast membrane

cell wall

chioroplast envelope

integral component of plasma membrane
chloroplast

vacuole

protein storage vacuole

chloroplast thylakoid membrane

lariciresinol reductase acti
pinoresinol reductase acti
water channel acti
phosphatidylethanolamine
heme

ity

magnesium ion binding
iron ion binding
oxidoreductase activity,acting on paired donors

enzyme inhibitor acth
sesquiterpene synthase acti

ity

2

2
-log,, pvalue

Biosynthesis of various secondary metabolites - part 2
Monoterpenoid biosynthesis

Glycosphingolipid biosynthesis - ganglio series
Vitamin B6 metabolism

Glycosphingolipid biosynthesis - globo and isoglobo series
Carbon fixation in photosynthetic organisms
Thiamine metabolism

Pentose phosphate pathway

Tropane, piperidine and pyridine alkaloid biosynthesis
Photosynthesis

Sulfur metabolism

Pyrimidine metabolism

Fructose and mannose metabolism

alpha-Linolenic acid metabolism

Glutathione metabolism

Glycolysis / Gluconeogenesis

Gysteine and methionine metabolism

Amino sugar and nucleotide sugar metabolism

Starch and sucrose metabolism

Circadian rhythm - plant

.
.
[ ]
[
[ ]
°
]
[
d
10
Enrichment Score

o

e




