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Abstract: Sugarcane is a crucial crop for both sugar and bioenergy production, with sugar accumulation and cell wall
formation being critical biological processes during its growth and development. This study employed transcriptome
sequencing on the ROC22 sugarcane variety, collecting samples from leaves at the 1%, 3™, and 5™ nodes, bark tissues at
the 3"‘, Sth, 7‘h, 11“‘, and 17" internodes, and pith tissues at the 1%, 3rd, Sth, 7‘h, llth, and 17" internodes. A comprehensive
analysis of 42 transcriptome datasets using Weighted Gene Co-expression Network Analysis (WGCNA) revealed 34
distinct co-expression modules. Notably, the midnight blue, purple, and magenta modules demonstrated significant and
specific correlations with the 1% node leaf, 7" internode pith, and 5™ internode bark, respectively. KEGG and GO en-
richment analyses indicated that the modules participated in tissue-specific biological processes. The blue, yellow, tur-
quoise, and black modules were primarily expressed in leaves, young pith, immature internodes, and bark, respectively.
Within the blue module, key enzymes implicated in photosynthesis were identified, such as LFNR1, PSAK, PETE,
PSAN, and NADP-ME4, which are essential for the initial production and accumulation of sugar in sugarcane. The yel-
low module featured a sucrose metabolism network centered on SUS4, including SWEET2 and an array of sugar
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transport-related enzymes and proteins, suggesting that the pith serves as the primary site for sugar transport and storage
in sugarcane. The turquoise module contained glycoproteins and enzymes potentially involved in the synthesis and
modification of the primary cell wall. Meanwhile, transcription factor NST1, which regulates secondary cell wall bio-
synthesis, along with other cell wall-modifying enzymes in the black module, may contribute to cell wall deposition in
the cortex, providing mechanical strength and a barrier against external stresses for sugarcane. The findings would pro-
vide important references for studying the regulatory networks of sugar accumulation and cell wall formation in sugar-

cane.
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Fig. 1 Morphology of different leaves and internodes in sugarcane
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Fig. 5 Correlation analysis between gene co-expression modules and sample types
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Tab. 1 Homology blast of key genes in target modules
in Arabidopsis thaliana
s N M b e = :/\J_ o
K S H%‘u lﬁlﬁm/}? Bl I_
Module Key gene omologous gene 1n

Arabidopsis thaliana

Blue ROC-Rec-Chr02A0045690 AT5G66190/LFNR1
ROC-Rec-Chr04A0000310 AT1G76100/PETE
ROC-So-Chr05A0005080  AT1G30380/PSAK
ROC-So-Chr05A0036610 AT2G21170/TIM
ROC-S0-Chr08B0011320  AT5G58330/Malate dehydro-

genase
ROC-Ss-Chr06B0005590  AT5G64040/PSAN
YZ-Rec-Chr01B0030630 AT1G42970/GAPB
YZ-Rec-Chr01B0048040 AT2G39470/PNSL1
YZ-Rec-Chr02A0028560 AT3G55800/Sedoheptul ose-1,

7-bisphosphatase
AT1G79750/NADP-ME4
AT1G56190/Phosphoglycerat

YZ-So-Chr02B0014110
YZ-So-Chr06A0012400

ekinase 2
YZ-Ss-Chr02A0027470 AT3G55800/Sedoheptul ose-1,
7-bisphosphatase
Black  Ctg.00017430 AT5G64060/NST1
Ctg.00360070 AT5G15650/RGP2
ROC-So-Chr05A0006390  AT5G65270/RABAGA
ROC-Ss-Chr05A0016390  AT5G05340/PERS2
YZ-Rec-Chr01B0014350  AT5G05170/CESA3
Tur-  YZ-Rec-ChrOSA0013200  AT3G10320/MUCI21
U0 \7 5-Chr01A0027010  AT5G52240/MSBPL
YZ-So-Chr04C0020150  AT1G62770/PMEIQ
YZ-So-Chr05A0017330  AT5GO8380/AGALL
Yellow ROC-So-Chr01D0016820 AT3G43190/SUSA
ROC-So-Chr02A0009960  AT3G14770/SVEET2
YZ-Rec-ChrO7A0002930  AT3G11130/CHCL
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J T BRI 4 A SRR Py SRR A
S5Z0HEFBRKZR, FIF cytoscape THHEH 45 P
PR S 3L, i eggNOG 784 W i X
CEESERE T ORI R (&1 8, % 2) . 7F blue B
Herfr, Ctg.00355890 Ffi A% M4 L27 & 1( ribosomal
L27 protein ) , WK L27 EEZEK 25
EAFAA R, T REFE A 1R A b B A
2 4 B /F H . ROC-Ss-Chr07B0008600 il
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Fig. 7 Key gene interaction networks in target modules
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Tab. 2 Functional annotation of hub genes
in target modules

etk RO FEA RefiA
Module Hub gene Function description
Blue Ctg.00355890 A L27 /A

Ribosomal L27 protein

ROC-Ss-Chr07- 43K it il
B0008G00

Amidohydrolase
ROC-So-Chr02-  RAIThAg#E A
B0017180 Protein of unknown function (DUF3007)
YZ-Rec-Chr03-  RAIYIBEE I
A0001080

Domain of unknown function (DUF1995)

ROC-Rec-Chr06- J&+ TIT 2l Rech i (R 1 U 35445
A0047720 M5 ji% Belongs to the class-IIT pyridoxal-
phosphate-dependent aminotransferase

family
Yellow YZ-Rec-Chr01-  J& T TRAFAC 248l ) FIFE GTP M

A0037540 FKitiH) Dynamin Fzo YdjA Kk
Belongs to the TRAFAC class dynamin-
like GTPase superfamily. Dynamin Fzo
YdjA family

ROC-So-ChrO1-  ji il it filg

D0016820/SUS2 Sucrose-cleaving enzyme

YZ-Rec-ChrOL- K HISAEZE

B0020420 Protein of unknown function (DUF1068)

ROC-S0-Chr06- Ras K%

A0014940 Ras family

YZ-Rec-Chr02- (& H

A0018510 Tubulin

Tur-  ROC-So-ChrO3-  [ai{f) F Sl B ik
quoise  A0023650 Arabinogalactan peptide

YZ-S0-ChrO2- 4R B Wl K o 2 2 1k

B0009400 Bacterial transferase hexapeptide
(six repeats)

YZ-Rec-ChrO1-  SRBURINHEEST

A0025130

HR-like lesion-inducing
ROC-Rec-Chr03- A1ThREFE

A0019290 Domain of unknown function (DUF1771)
YZ-Rec-Chr01- 75 kit 45 4ok
A0055930

Protein kinase domain

Black ROC-So-Chr05- Jg§F92 2454 MK

A0005210 Belongs to the ubiquitin-conjugating
enzyme family

YZ-S0-Chr0l- & T GRAS K%

B0021400 Belongs to the GRAS family

YZ-S0-Chr03-  EF-hand 45435

C0027330 EF-hand domain

YZ-So-Chr03- :

C0022850 At2g24330-like

Ctg.00282120 LSD1 BE4545H43k

LSD1 zinc finger

DRI SR 7 5 [R] 2586 1T RE 2 40 o A B4k - % 4 PCD
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