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Supplementary Figure 1. The correlation of replication of BS-seq in sugarcane. 
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Supplementary Figure 5. The correlation between the TE density and the methylation level in 
three contexts. The methylation level and the TE density were counted in a slide window of 500 
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Supplementary Figure 8. TE in different families. (A) The percentage of different TE families. 
(B-E) The metaplot of Copia and Gypsy in leaf, root, rind and pith, respectively; CG (left), 
CHG (middle), CHH (right).
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Supplementary Figure 9. DNA methylation patterns of Class II TE in different families. (A-D) 
The metaplot of TE families in leaf, root, rind and pith, respectively; CG (left), CHG (middle), 
CHH (right).
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Supplementary Figure 10. Methylation level changes between the expressed and unexpressed 
genes in CG, CHG, and CHH sequence contexts. (A-C) The metaplots are root, rind and pith, 
respectively. expressed genes (FPKM ≥ 1), unexpressed genes (FPKM < 1). Methylation differ-
ences between expressed genes and unexpressed genes were tested using the Wilcoxon 
rank-sum test. * (0.01 < pvalue < 0.05), ** (0.001 < pvalue < 0.01), *** (pvalue < 0.001). CG 
(left), CHG (middle), CHH (right).
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Supplementary Figure 11. Correlations between methylation levels (CG, CHG and CHH) and 

gene expression across gene body and flanking regions. (A-C) The metaplots are root, rind and 

pith, respectively. Methylation level of each gene group [Cluster1 (FPKM = 0), Cluster2 (0 < 

FPKM ≤ 2), Cluster3 (2 < FPKM ≤ 10), Cluster4 (FPKM ≥ 10)] were calculated. CHG (mid-
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Supplementary Figure 12. Expression levels of methylated genes in genebody and flanking. 
(A-C) Expression levels of methylated genes in root, rind and pith, respectively. Genes were 
divided into four quartiles based on methylation levels, from the first quartile (the most lowly 
methylated 25% of genes) to the fourth quartile (the most highly methylated 25% of genes). 
Expression differences between differeent clusters were tested by using the Wilcoxon rank sum 
test, the colors of the asterisk (*) represent the comparison between different clusters, and the 
size of the asterisk (*) indicates the criterion of significance. Promoter (left), genebody (mid-
dle) and downstream (right)
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Supplementary Figure 13. Differential expression genes among different tissues in sugarcane. 

(A) Gene expression distribution among different tissues. Expression differences between 

differeent tissues were tested by using the Wilcoxon rank-sum test. (B) The distribution of 

DEGs among different tissues. (C) Heatmaps of the significantly up- or down-regulated tran-

scripts  genes among different tissues in sugarcane. L, leaf; Rt, root; Rd, rind; P, pith. fc, fold 

change; FPKM, fragments per kilobase of transcript per million fragments mapped.
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Supplementary Figure 14. Distribution of DMR sequences around gene and flangking. (A) 
The distribution of DMR (Rind vs. Leaf); (B) The distribution of DMR (Pith vs. Leaf); (C) The 
distribution of DMR (Rind vs. Root); (D) The distribution of DMR (Pith vs. Root); (E) The 
distribution of DMR (Pith vs. Rind). hypo-DMRs (lower DNA methylation in right tissue), 
hyper-DMRs (higher methylation in left tissue). CG (left), CHG (middle), CHH (right).



6,233 bp

[0 - 1]

[0 - 200]

Sspon.01G0005290-1A

[0 - 1]

[0 - 1]

Rt
Rd
Rt
Rd
Rt
Rd
Rt
Rd

CG

CHG

CHH

Gene

R
d 

vs
 L

FD
R

 <
 0

.0
5

P 
vs

 L
FD

R
 <

 0
.0

5
R

d 
vs

 R
t

FD
R

 <
 0

.0
5

P 
vs

 R
t

FD
R

 <
 0

.0
5

p 
vs

 R
d

pv
al

ue
 <

 0
.0

5

8,794 bp
L
Rd
L
Rd
L
Rd
L
Rd

[0 - 1]

[0 - 1]

[0 - 1]

[0 - 200]

Sspon.04G0012730-4D

CG

CHG

CHH

Gene

7,862 bp
L
P
L
P
L
P
L
P

[0 - 1]

[0 - 1]

[0 - 1]

[0 - 50]

Sspon.02G0017170-1A

CG

CHG

CHH

Gene

8,326 bp
Rt
P
Rt
P
Rt
P
Rt
P

[0 - 1]

[0 - 1]

[0 - 1]

[0 - 50]

Sspon.02G0017170-3D

CG

CHG

CHH

Gene

40 kb
Rd
P
Rd
P
Rd
P
Rd
P

[0 - 1]

[0 - 1]

[0 - 1]

[0 - 100]

Sspon.02G0019390-3C

CG

CHG

CHH

Gene

0 10 20 30
carbohydrate transmembrane transport

monosaccharide transmembrane transport
phloem or xylem histogenesis

auxin polar transport
intercellular transport

sugar mediated signaling pathway
sucrose transport

plasmodesmata-mediated intercellular...
fructose transmembrane transport

lignin biosynthetic process
hydrocarbon metabolic process

pigment metabolic process
pigment biosynthetic process

glucose 6-phosphate metabolic process
negative regulation of glucose transmembrane...

hexose transmembrane transport
glucose catabolic process

surcose transport
fructose transmembrane transport

fructose 6-phosphate metabolic process
carbohydrate derivative metabolic proces

carbohydrate metabolic process
intracellular transport

regulation of vacuolar transpor
organic substance transport

transport

0 2 4 6 8 10 

0 20 40 60 80100
carbohydrate transport

fructose transmembrane transport
disaccharide transport

fructose import
sucrose transport

intercellular transport
wax metabolic process

wax biosynthetic process
hydrocarbon biosynthetic process

hydrocarbon metabolic process
pigment metabolic process

pigment biosynthetic process
photosynthesis

0 2 4 6 8 10
sucrose transport

glucose-6-phosphate transport
hexose phosphate transport

transport
fructose catabolic process

gluconeogenesis
carbohydrate homeostasis
glucose metabolic process

hydrocarbon catabolic process
intercellular transport

carbohydrate derivative biosynthetic process
hydrocarbon metabolic process

0 1 2 3
glucose 6-phosphate metabolic process

monosaccharide biosynthetic process
vascular transport

sucrose metabolic process
carbohydrate derivative metabolic process
fructose export from vacuole to cytoplasm

polysaccharide metabolic process
plant-type cell wall organization or biogenesis

carbohydrate metabolic process
organic substance biosynthetic process

cell wall polysaccharide catabolic process
vacuolar transmembrane transport

4

-log10(FDR)

-log10(FDR)

-log10(FDR)

-log10(FDR)

-log10(pvalue)

-log10(FDR)

8,962 bp

[0 - 1]

[0 - 50]

Sspon.05G0021570-2P

L
Rt
L
Rt

CHH

Gene

L
Rt

CHG

L
Rt

CG

[0 - 1]

[0 - 1]

R
t v

s 
L

FD
R

 <
 0

.0
5

0 40 80

response to stimulus
response to stress

response to hormone
cell wall organization or biogenesis

defense response
flavonoid metabolic process

flavonoid biosynthetic process
immune system process

regulation of transport
root morphogenesis

carbohydrate utilization
signaling

Supplementary Figure 15. GO (the second column) and IGV of Methylation and RNA-seq 
genome (the third column) browser of up-regulated DEGs with DMR. Blue, green and purple 
bars indicate CG, CHG, CHH, respectively; gray collapsed bars indicate expression level. L, 
leaf; Rt, root; Rd, rind; P, pith.



R
d 

vs
 L

FD
R

 <
 0

.0
5

P 
vs

 L
FD

R
 <

 0
.0

5
R

d 
vs

 R
t

FD
R

 <
 0

.0
5

P 
vs

 R
t

FD
R

 <
 0

.0
5

P 
vs

 R
d

pv
al

ue
 <

 0
.0

5

8,095 bp
[0 - 1]

[0 - 50]

Sspon.02G0012860-2B

[0 - 1]

[0 - 1]

L
Rd
L
Rd
L
Rd
L
Rd

CG

CHG

CHH

Gene

10 kb

[0 - 1]

[0 - 50]

Sspon.04G0005360-3D

[0 - 1]

[0 - 1]

L
P
L
P
L
P
L
P

CG

CHG

CHH

Gene

6,536 bp

[0 - 1]

[0 - 50]

Sspon.01G0019490-1A

[0 - 1]

[0 - 1]Rt
P
Rt
P
Rt
P
Rt
P

CG

CHG

CHH

Gene

0 20 40 60 80 100
sucrose biosynthetic process

leaf morphogenesis
sucrose transport

leaf vascular tissue pattern formation
sucrose metabolic process

carbohydrate biosynthetic process
monosaccharide biosynthetic process

export across plasma membrane
pigment biosynthetic process

pigment metabolic process
organic substance metabolic process

organic substance biosynthetic process
photosynthesis

0 20 40 60 80 100
disaccharide catabolic process

nitrogen fixation
transport

root hair elongation
polysaccharide catabolic process

root development
signal transduction

immune system process
carbohydrate metabolic process

cell wall organization or biogenesis
response to hormone

response to stress
response to stimulus

0 40 80 120 160
root hair elongation

regulation of transport
root development

carbohydrate derivative metabolic process
hormone-mediated signaling pathway

flavonoid metabolic process
flavonoid biosynthetic process

carbohydrate metabolic process
immune system process

response to hormone
response to stress

response to stimulus

0 20 40 60
glucose-6-phosphate transport

carbohydrate transport
carbohydrate derivative transport

hormone transport
hydrocarbon metabolic process

carbohydrate derivative biosynthetic process
wax biosynthetic process

pigment biosynthetic process
pigment metabolic process

flavonoid biosynthetic process
phenylpropanoid biosynthetic process

photosynthesis 19 kb

[0 - 1]

[0 - 1]

[0 - 1]

[0 - 150]

Sspon.01G0026170-1A

Rd
P
Rd
P
Rd
P
Rd
P

CG

CHG

CHH

Gene

6,914 bp

[0 - 1]

[0 - 1]

[0 - 1]

[0 - 50]

Sspon.01G0012950-1A

Rt
Rd
Rt
Rd
Rt
Rd
RtRd

CG

CHG

CHH

Gene

-log10(pvalue)

-log10(FDR)

-log10(FDR)

-log10(FDR)

-log10(FDR) 0 30 60 90
sucrose biosynthetic process

monosaccharide biosynthetic process
sucrose metabolic process

monosaccharide catabolic process
green leaf volatile biosynthetic process

export across plasma membrane
monosaccharide metabolic process

carbohydrate metabolic process
hydrocarbon biosynthetic process

hydrocarbon metabolic process
pigment biosynthetic process

chlorophyll metabolic process
photosynthesis

R
t v

s 
L

FD
R

 <
 0

.0
5

-log10(FDR) 0 10 20 30
sucrose metabolic process

green leaf volatile biosynthetic process
sucrose transport

sucrose biosynthetic process
fructose biosynthetic process

fructose metabolic process
hydrocarbon biosynthetic process

pigment biosynthetic process
pigment metabolic process

organic substance metabolic process
photosynthesis

hydrocarbon metabolic process 11 kb
L
Rt
L
Rt
L
Rt
L
Rt

[0 - 1]

[0 - 1]

[0 - 1]

[0 - 50]

Sspon.03G0028140-2C

CG

CHG

CHH

Gene

Supplementary Figure 16. GO (the second column) and IGV of Methylation and RNA-seq 
genome (the third column) browser of down-regulated DEGs with DMR. Blue, green and 
purple bars indicate CG, CHG, CHH, respectively; gray collapsed bars indicate expression 
level. L, leaf; Rt, root; Rd, rind; P, pith.



L Rt Rd PL Rt Rd P

6VSRQ���*�������í�$
6VSRQ���*�������í�&
6VSRQ���*�������í�%
6VSRQ���*�������í�%
6VSRQ���*�������í�%
6VSRQ���*�������í�$
6VSRQ���*�������í�$
6VSRQ���*�������í�%
6VSRQ���*�������í�3
6VSRQ���*�������í�&
6VSRQ���*�������í�&
6VSRQ���*�������í�3
6VSRQ���*�������í�'
6VSRQ���*�������í�%
6VSRQ���*�������í�'
6VSRQ���*�������í�%
6VSRQ���*�������í�$
6VSRQ���*�������í�%
6VSRQ���*�������í�%
6VSRQ���*�������í�$
6VSRQ���*�������í�%
6VSRQ���*�������í�&
6VSRQ���*�������í�%
6VSRQ���*�������í�'
6VSRQ���*�������í�%
6VSRQ���*�������í�&
6VSRQ���*�������í�%
6VSRQ���*�������í�&
6VSRQ���*�������í�3
6VSRQ���*�������í�'
6VSRQ���*�������í�'
6VSRQ���*�������í�&
6VSRQ���*�������í�%
6VSRQ���*�������í�3
6VSRQ���*�������í�%
6VSRQ���*�������í�&
6VSRQ���*�������í�$
6VSRQ���*�������í�%
6VSRQ���*�������í�'
6VSRQ���*�������í�'
6VSRQ���*�������í�3
6VSRQ���*�������í�$
6VSRQ���*�������í�7
6VSRQ���*�������í�&
6VSRQ���*�������í�%
6VSRQ���*�������í�%
6VSRQ���*�������í�%
6VSRQ���*�������í�3
6VSRQ���*�������í�3
6VSRQ���*�������í�$
6VSRQ���*�������í�'
6VSRQ���*�������í�$
6VSRQ���*�������í�$
6VSRQ���*�������í�%
6VSRQ���*�������í�&
6VSRQ���*�������í�'
6VSRQ���*�������í�'
6VSRQ���*�������í�'
6VSRQ���*�������í�%
6VSRQ���*�������í�7
6VSRQ���*�������í�&
6VSRQ���*�������í�$
6VSRQ���*�������í�&
6VSRQ���*�������í�$
6VSRQ���*�������í�3
6VSRQ���*�������í�3
6VSRQ���*�������í�%
6VSRQ���*�������í�3
6VSRQ���*�������í�3
6VSRQ���*�������í�3
6VSRQ���*�������í�&
6VSRQ���*�������í�'
6VSRQ���*�������í�'
6VSRQ���*�������í�&
6VSRQ���*�������í�%
6VSRQ���*�������í�3
6VSRQ���*�������í�&
6VSRQ���*�������í�$
6VSRQ���*�������í�&
6VSRQ���*�������í�$
6VSRQ���*�������í�%
6VSRQ���*�������í�'
6VSRQ���*�������í�3
6VSRQ���*�������í�3
6VSRQ���*�������í�7
6VSRQ���*�������í�%
6VSRQ���*�������í�&
6VSRQ���*�������í�&
6VSRQ���*�������í�$
6VSRQ���*�������í�$
6VSRQ���*�������í�$
6VSRQ���*�������í�%
6VSRQ���*�������í�%
6VSRQ���*�������í�%
6VSRQ���*�������í�&
6VSRQ���*�������í�%
6VSRQ���*�������í�'
6VSRQ���*�������í�&
6VSRQ���*�������í�3
6VSRQ���*�������í�3
6VSRQ���*�������í�$
6VSRQ���*�������í�&
6VSRQ���*�������í�&
6VSRQ���*�������í�'
6VSRQ���*�������í�$

$3�
$5)
%(6�

bHLH

bZIP

&�+�

&�+

&2�OLNH
&33
'RI
(5)

*��OLNH

*$7$

*5$6

*5)

+'�=,3

+6)

/%'

/6'

0<%

1$&

5$9
SRS

7$/(

7ULKHOL[

WRKY

=)�+'

'(�7)V�LQ�'09V������ '(*V�LQ�'09V�������$� �%�

��

0

2

VFDOH�ORJ��ISNP����

Supplementary Figure 17.�7KH�H[SUHVVLRQ�SDWWHUQV��RI�'(*V�LQ�'09V���$��+HDWPDS�VKRZLQJ�
WKH�H[SUHVVLRQ�SDWWHUQV�RI�7)V�LQ�'09V���%��+HDWPDS�VKRZLQJ�WKH�H[SUHVVLRQ�SDWWHUQV�RI�JHQHV�
LQ�'09V��/��OHDI��5W��URRW��5G��ULQG��3��SLWK��


