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Transcriptome Analysis of Pennisetum glaucum Seeds at Different
Developmental Stages
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FENG Guang-yan®, JI Yang"
(1. Sichuan Animal Science Academy, Chengdu, Sichuan Province 610066, China;
2. College of Grassland Science and Technology, Sichuan Agricultural University, Chengdu, Sichuan Province 610000, China)

Abstract: To better understand the gene regulatory network during seed development in Pennisetum glau-
cum , this study performed transcriptome analysis using seeds at the flowering stage (F) and grain-filling
stages (S,, S,, S;). The results revealed the highest number of differentially expressed genes (DEGs) in
the S, vs F comparison, totaling 7166. Pathway enrichment analysis demonstrated that plant hormone signal
transduction, starch biosynthesis, and phenylpropanoid biosynthesis played important roles in seed develop-
ment, with 160, 19, and 51 DEGs enriched in these pathways, respectively. These genes exhibited stage-
specific high expression during seed development; among which, AUXI and GID1 were highly expressed in
early seed development, while ethylene signaling genes (ETR, EINZ2, EIN3) increased in expression as
seeds matured. Among the DEGs, 859 transcription factors (TFs) were identified, including members of
AP2/ERF and bHLH families, primarily involved in seed development-related pathways such as plant hor-
mone signaling and circadian rhythm. This study constructed a gene expression profile for P. glaucum seeds
development based on transcriptome data from different stages, providing a reference for further research of
its molecular mechanism.
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Fig.1 Schematic diagram of sample collection status in each period
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Table 1 Primer sequence used by qRT-PCR

S1¥) % FK Primer names #5149 5'—3' Forward primer(5'—3") #5114 5'—3' Reverse primer(5'—3")

q-PMA6G06141
q-PMA1G04540
q-PMA1G06081
q-PMA2G03448
q-PMA7G01306
q-PMA1G07258

TGGGAGAAGGTGATCGGGAT
CTGGACGGCAAGTACTTCGT
GTGAAGAGGTTCCGGTCTGG
GGATGTTCAGCGATGCGTTC
TCCACGATGCCTCCTCAGTA
ACGACGACGAGCACATACTC

CCGGGATGATGTAGACGGTG
TGTTGGGCAGCAGGTAGAAG
TCGTACACCGCGAAGAAGTC
CACCCCTTGCATCATCACCT
GTCAAGCACCACCATCTGGA
TTGATCACGGCCTCGACAAA

q-UBC-E2

2 HBREHMW

ACCGCCTGACAATCCCTATG GGGATAGTCTGGCGGAAAATG
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Table 2 Overview of transcriptome sequencing data

2.1 HRFANFBFEAERFETMN

FEA 4 B J I 15 K ARG A RO R R Qn/% Q)% GC i
Sample Raw reads Clean reads Clean base/G Error rate/ % # 0 GC percent/ %
F 1 46276344 45617576 6.84 0.01 99.22 97.64 55.01
F._2 50127076 49428248 7.41 0.01 99.19 97.58 54.24
F_3 47549862 46934734 7.04 0.01 99.20 97.58 54.87
S.1 50678530 49929052 7.49 0.01 99.23 97.62 54.36
S,.2 45333794 44118142 6.62 0.01 97.92 93.97 54.02
S,.3 45584686 44463378 6.67 0.01 99.19 97.55 54.62
S, 1 44637094 43970256 6.60 0.01 99.16 97.47 55.84
S, 2 47721590 47028736 7.05 0.01 99.18 97.49 55.24
S, 3 46813228 46109070 6.92 0.01 99.18 97.47 55.70
S, 1 46698342 44540494 6.68 0.01 98.53 95.95 56.84
S; 2 47726834 46704858 7.01 0.01 97.73 93.69 55.81
S, 3 47035958 45854762 6.88 0.01 97.70 93.75 55.95
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Fig. 2 Quality assessment of transcriptome sequencing data
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Note: Figure A shows the Pearson correlation coefficient analysis, and figure B is the PCA. Among them, F_1, F_2, and F _3 are three biological
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Fig. 3 The overall gene expression level of Pennisetum glaucum seeds
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Note: Figure A shows the overall expression level of genes, and figure B shows the Venn diagram of genes
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Note: Figure A shows the number of DEGs at different developmental stages. Figure B is a heat map of DEGs expression levels, with red repre-

senting upregulation and blue representing downregulation. Figure C is a DEGs Venn diagram
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Fig.6 DEGs involved in the plant hormone signal transduction pathway
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Note: Figure A shows the auxin signal transduction pathway; figure B shows the abscisic acid signal transduction pathway; figure C shows the

cytokine signal transduction pathway; figure D shows the gibberellin signal transduction pathway; figure E shows the ethylene signal transduction

pathway, and figure F shows the jasmonic acid signal transduction
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