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[bookmark: _Hlk195044830]Fig. S1 Mulberry transcriptome profile statistics . (A) Reads count filtering. (B) Read filtering (%). (C) Reads regional alignment (%). (D) Density plot of FPKM. (E) Sample violin expression plot (F) Principal component (PC) analysis. (G) Sample correlation heatmap analysis. (H) Venn diagram of treatment gene expression in mulberry plants exposed to Mn deficiency (T0), moderate deficiency (T1), sufficiency (CK), moderate toxicity (T2) and toxicity (T3).
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Fig. S2. Volcano plot of the DEGs in Mn deficiency (A), moderate deficiency (B), moderate toxicity (C) and toxicity (D). Red dot represents upregulated genes and blue dot represents downregulated genes. 
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Fig. S3 Heatmap of Gene ontology (GO) functional annotation. (A) GO term classification analysis based on p-value. (B) GO term classification analysis based on corrected p-value (FDR≤0.05). The colors represent the concentration of DEGs. T0, T1, are Mn deficiency group. T2 and T3 are Mn toxicity treatments. CK is the sufficient group.


image1.jpeg
Reads Filter Stat

ReadCount

BN
[ polya
© LowQuality
B Adapter
[ CleanData
. VDD VDN D DN G DN O D
C{—o{—c}{-,\Q K KQTLY KN LY KV T YL
Sample
Reads Align Region

1.00

0.75
[ intergenic

_intron
B exon

Percentage
o
ul
o

0.25

0.00
5 s
o‘l— 0‘{— Cl_ «Q ,\0 «Q ,\\N&'\q/«'\r ,<1/ ,{\/ ,<L ,{'b'» ";1/ 2y
Sample

E

Sample Expression Violin Plot

S

N

log10(fpkm)

o

-2

b T T - C Q- S L N I R T, QP
T F QTR QT

Sample

Sample Correlation

0.986 0.988 0.987 . . 0.983 . 0984 CK-1 Valuleoo
0986 0.985 0983 0.970 0.985 0.972 CK-2 '0.99

0972 0.985 0974 CK-3 098
0985 0.986 0985 0.983 . 0984 TO-1 0.97
0986 0.987 0987 ... 0.981 n 0983 TO-2

0.986 0.986 0.985 0.986 0.985

X . X . . 0.981 0.979 0.978 0.963 0.977 0.965
0.988 0.%5@ 0.986 0.987 0.987

0.987 0.983 0.988 0.985 0.987 0.987

. -. 0981 0.980 0.978 0.971 0985 0973 T2-1
n 979 0.981 0.978 0. 931 0983 T2-2
o 978 0.980 0.978 0.983 - 0985 T2-3

0.983 0.970 0.972 0.983 0.981 0.983 0.963 0.969 0.968 0.971 0.981 0983

.0985 0985. 0.977 0981 0.979 DQBS..
0.984 0.972 0.974 0.984 0.983 0.986 0.965 0.972 0.970 0.973 0.983 0.965_ T3-3

M o 4 o B ] 02 oD D A o B
foalie sl UGS APPSR AP P P

0.980 0.981 0.980 0.969 0.981 0.972

0.978 0.978 0.978 0.968 0.979 0.970

Percentage

PC2(28.6%)

1.00

0.75

o
a
©

0.25

0.00

Reads Filter Stat

N 5 D e - SN 4]
Cl- c;l-q/c;l- < ,\Q‘L&Q ,\'\r\’&'\?’,\'& KV ,(1:1/,(1/ Pl ’bq/ &l

Sample

FPKM distribution of all samples

id
0.4
P
=
(7]
(=
[
[a]
0.2
0.0
2 0 2 4
log10(FPKM) of Gene
PCA
5000
T1-3
T12 B
T X
33
X
2500 —_—
X
0
cK-1
T0-3
oo A
cgz
2500 ® 12223
_|_
T21
+
-5000
-4000 0 4000 8000
PC1(45.9%)

group

A TO

T1
+ 12
® T3

BN

[ polya

© LowQuality
B Adapter
B CleanData




image2.jpg
CK-vs-T1 volcano plot

up
nosig
® down

CK-vs-TO volcano plot

o
-
—_
[3)
=2 =
o N
- =]
o
o
A L
’
!
!
5
]
]
o o o o
o o Q
o N i
m (4ad)otbol-
o C
B 2
o 0 O
3 C T
® @®
;
:
.
:
"
:
' o
[’ i
:
|
;
:
:
|
1 Te]
_
,
-
4L
s
o N
= [=2]
- S
.
13
[ [Te)
| T
|
!
.
"
o
_W 1_.
%
.
'
:
;
"
o

90

o o
[32)

©
(dad)otbol-

e
Q O O
g2 8
[ ] [ ]
; o
- -l
K]
o
o
c
[
°
W “lo
o™
N
[72]
N °
X
e =
A, 1
o o [ ) o
o o o
o oN -l
'a) (4ad)otbol-
D C
‘D 3
9
3 =0
® @
wn
' —
" o
-
-
S
p wn
o)
c
8 . .
W B A S A - &
o [T Sk R et
n .
4 |
> ITe)
1 g v
X
(8]
o
—
g [
7w
bt
2 o o o
n o mn
- -
O (4ad)otbol-

log2(fc)

log2(fc)




image3.jpeg
NA G0:0000022 mitotic spindle elongation
GO:0000302 response to reactive oxygen species

10.3660.1670.334 GO:0000910 cytokinesis

GO:0005975 carbohydrate metabolic process

GO:0005992 trehalose biosynthetic process

GO:0006147 guanine catabolic process

GO:0006528 asparagine metabolic process

GO:0006677 glycosylceramide metabolic process

GO:0006801 superoxide metabolic process

GO:0006878 cellular copper ion homeostasis

GO:0007050 cell cycle arrest

G0:0007140 male meiosis

G0:0009072 aromatic amino acid family metabolic process

GO:0009266 response to temperature stimulus

GO:0009416 response to light stimulus

G0:0009612 response to mechanical stimulus

GO:0009664 plant-type cell wall organization

GO:0009767 photosynthetic electron transport chain

GO:0010383 cell wall polysaccharide metabolic process
GO:0010938 cytoplasmic microtubule depolymerization
G0:0015729 oxaloacetate transport

i GO:0016042 lipid catabolic process
GO0:0019321 pentose metabolic process
GO:0019543 propionate catabolic process
G0:0019725 cellular homeostasis
GO0:0030575 nuclear body organization

GO0:0031113 regulation of microtubule polymerization
GO:0031668 cellular response to extracellular stimulus

GO:0043093 FtsZ-dependent cytokinesis
GO:0043450 alkene biosynthetic process
G0:0044042 glucan metabolic process
G0:0045004 DNA replication proofreading
G0:0046108 uridine metabolic process
G0:0046345 abscisic acid catabolic process

GO:0046457 prostanoid biosynthetic process
GO:0046785 microtubule polymerization

GO:0050686 negative regulation of MRNA processing
GO:0051293 establishment of spindle localization
G0:0051365 cellular response to potassium ion starvation
GO:0051598 meiotic recombination checkpoint
GO:0055085 transmembrane transport

GO:0070981 L-asparagine biosynthetic process
GO:0071451 cellular response to superoxide

|0.326 | G0:0072528 pyrimidine—containing compound biosynthetic process
G0:0090539 peptide pheromone export by transmembrane transport
L G0:0098660 inorganic ion transmembrane transport
GO:1900674 olefin biosynthetic process

GO:1901616 organic hydroxy compound catabolic process

0.088 G0:1902358 sulfate transmembrane transport

NA G0:1904659 glucose transmembrane transport
G0:2000242 negative regulation of reproductive process
G0:0005615 extracellular space
GO0:0005828 kinetochore microtubule
G0:0009295 nucleoid

GO0:0031903 microbody membrane
GO:0042644 chloroplast nucleoid
G0:0044422 organelle part
G0:0048476 Holliday junction resolvase complex
GO:1902554 serine/threonine protein kinase complex
GO:0003824 catalytic activity

G0:0004013 adenosylhomocysteinase activity
GO:0004097 catechol oxidase activity

GO0:0004491 methylmalonate-semialdehyde dehydrogenase (acylating) activity
GO:0004638 phosphoribosylaminoimidazole carboxylase activity

GO0:0004798 thymidylate kinase activity

G0:0005227 calcium activated cation channel activity

GO:0008184 glycogen phosphorylase activity

GO:0008509 anion transmembrane transporter activity

GO:0008807 carboxyvinyl-carboxyphosphonate phosphorylmutase activity
G0:0009815 1-aminocyclopropane—1-carboxylate oxidase activity

GO:0015144 carbohydrate transmembrane transporter activity
GO0:0015293 symporter activity
GO:0015563 uptake transmembrane transporter activity

NA | GO:0016531 copper chaperone activity
0.082| GO:0016757 transferase activity, transferring glycosyl groups
0.047| GO:0016829 lyase activity
0.122| GO:0019114 catechol dioxygenase activity
G0:0022804 active transmembrane transporter activity
G0:0032450 maltose alpha-glucosidase activity
G0:0042907 xanthine transmembrane transporter activity
GO0:0046428 1,4-dihydroxy—2-naphthoate octaprenyltransferase activity
GO:0046943 carboxylic acid transmembrane transporter activity
G0:0050220 prostaglandin-E synthase activity
GO0:0051087 chaperone binding
GO:0060590 ATPase regulator activity
GO0:0090599 alpha-glucosidase activity
GO:1990782 protein tyrosine kinase binding

0.4

0.2

s

class
Biological Process
Cellular Component
Molecular Function

G0:0000302 response to reactive oxygen species

06073 cellular glucan metabolic process
GO:0006457 protein folding
GO:0006979 response to oxidative stress
09266 response to temperature stimulus
09314 response to radiation
G0:0009408 response to heat
09628 response to abiotic stimulus
09636 response to toxic substance
G0:0009642 response to light intensity
09644 response to high light intensity
19321 pentose metabolic process
G0:0042026 protein refolding
42493 response to drug
42542 response to hydrogen peroxide
42732 D-xylose metabolic process

45229 external encapsulating structure organization

51085 chaperone mediated protein folding requiring cofactor

GO0:0071554 cell wall organization or biogenesis

071555 cell wall organization

| 98661 inorganic anion transmembrane transport
GO:0005576 extracellular region

05618 cell wall

09505 plant-type cell wall

30312 external encapsulating structure

48046 apoplast

03824 catalytic activity

:0004097 catechol oxidase activity

78 004553 hydrolase activity, hydrolyzing O-glycosyl compounds
GO:0004784 superoxide dismutase activity

G0:0004856 xylulokinase activity

15291 secondary active transmembrane transporter activity

16532 superoxide dismutase copper chaperone activity

16762 xyloglucan:xyloglucosyl transferase activity
16798 hydrolase activity, acting on glycosyl bonds
:0051082 unfolded protein binding

51087 chaperone binding

70463 tubulin-dependent ATPase activity




