HY GRS IR 74, 2026, 35(1) : 25-35, 47
Journal of Plant Resources and Environment

A AR T BB R R R 2R 5 5
e S A0 o A

B2 g— kg ) 3 = 1LD
EFZE Bk, RE)S A, WAK, FiE
(1. VI b ERF AR iR T (R st iAW B ) YT9R 4 M) o IR AR P 5 0 F B 5 SE 36 %8, Y190 R o 210014
2. RS AR EEE S Y P 2100375 3. VA ICHEEA A 7], TR T 210049)

S AR TR 50 2R TR RT3 AR JE b ( Cinnamomuum aponicum Siebold) JyBSE B, X
A R L o R AL T 4D o R ¢ 1 A A BT R R A b o  ofs|of 2  o
ST (p<0.05) RURTIT RO, 2 RUM IR0 R ARt ob B4R K B3R MR A 3¢ AL B A S 00
F AV . % s LI P 6 3EA5 192 466 4> unigene, #£17 Nr Nt KO ,Swiss—Prot\ KOG ,GO Fl PFAM 7 J¥idi %2
ST DI REVE R PR 54.4% , 22 RAEHIEIR T h-means 5B AU HEIR S35 2357 ( WGCNA)
SR ARV A R FAERRACIM B 5 5 5 3 e KOG B B 3 3 9. IR
A SR A T AR 0 TS PR, I 5% P B R PYRYPYL) IR A2 REWC G
(SnRK2) JBEERRNIETELFE 1A THE (ABF) JREASCIEIAE235 T 1 (NPRI) TGACG 25 BER (TGA) 6 3
P S AR B E A (PR 1) U TR BELIEIE 6 2% SR I L S SO it POR AN i
B ALFL RO — B, 55 LT 3 AR AR 1 57 O B 5 005 O £ 5 B ) i
I 1A O 0 TSR 59 (R

SR KO AN s BBIICE ; UIEHE; F4L; IBOEPSERIA R4 ST (WGCNA)

FESZES: Q78; Q945.78; S722 XEKARERG: A XEHS: 1674-7895(2026)01-0025-11
DOI:; 10.3969/j.issn.1674-7895.2026.01.03

Analyses of hormone signal transduction and transcriptome in Cinnamomum japonicum from
different provenances during natural overwintering process CUI Luomin'”, YIN Yunlong', YU
Chaoguang', YU Fangyuan’, TAO Chengyou’, LU Zhiguol@ [ 1. Jiangsu Key Laboratory for
Conservation and Utilization of Plant Resources, Institute of Botany, Jiangsu Province and Chinese
Academy of Sciences ( Nanjing Botanical Garden Mem. Sun Yat-Sen ), Nanjing 210014, China;
2. College of Forestry and Grassland, Nanjing Forestry University, Nanjing 210037, China; 3. Jiangsu
Kenlian Construction Co., Ltd., Nanjing 210049, China], J. Plant Resour. & Environ. , 2026, 35(1) :
25-35, 47

Abstract; Taking three Cinnamomum japonicum Siebold provenances from Anhui, Henan, and
Zhejiang, which cultivated in Nanjing of Jiangsu were selected as research materials, the hormone content
and transcriptome of their leaves during natural overwintering process were analyzed. The results indicate
that the indole-3-acetic acid content in the leaves of C. japonicum from Henan provenance is significantly
higher (p<0.05) than that of Anhui and Zhejiang provenances, moreover the abscisic acid, salicylic
acid, and gibberellin A1 contents in the leaves of C. japonicum from Anhui provenance are significantly
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higher than those of Henan and Zhejiang provenances during natural overwintering process in general. A
total of 192 466 unigenes obtained from transcriptome sequencing are performed functional annotation
using seven major databases, including Nr, Nt, KO, Swiss-Prot, KOG, GO, and PFAM, achieving an
annotation rate of 54.4%. The results of differentially expressed gene screening, k-means clustering
analysis, and weighted gene co-expression network analysis ( WGCNA) indicate that three key KEGG
pathways of plant-pathogen interaction, starch and sucrose metabolism, and plant hormone signal
transduction are significantly enriched. The abscisic acid and salicylic acid signaling pathways are
important metabolic pathways for C. japonicum to cope with natural overwintering. Among them, abscisic
acid receptor gene ( PYR/PYL) , sucrose non-fermenting kinase gene (SnRK2) , abscisic acid-responsive
element binding factor gene (ABF), non-expressor of pathogenesis-related gene 1 ( NPRI), TGACG
motif-binding (TGA) transcription factor gene, and pathogenesis-related gene ( PR-1) play important
roles. The relative expression levels of six randomly selected differentially expressed genes measured by
real-time fluorescence quantitative PCR are consistent with the trends of transcriptome expression levels.
In summary, three provenances of C. japonicum adapt to natural overwintering through a coordinated

535 4

regulation of specific hormone dynamic balance and hormone signaling pathways,

with the Henan

provenance exhibiting a stronger capacity for cold resistance metabolic regulation.

Key words .

Cinnamomum japonicum Siebold; natural overwintering; plant hormone;

cold resistance;

transcriptome ; weighted gene co-expression network analysis ( WGCNA)
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Table 1 Candidate genes and their primers for real-time fluorescence quantitative PCR in Cinnamomum japonicum Siebold

FEH ID Gene ID

EA 54751 Forward primer sequence (5'—3")

JZ 015 ¥ %1 Reverser primer sequence (5'—3")

Cluster95477.26933 TGGGCATGGAAGATTGGTCC
Cluster95477.36423 CAGTTGAGGGCTACCGCATT
Cluster95477.35240 TTCTGTTGTGGACCTCGTCG

Cluster95477.36951 GGAGTTCACAAGCACGCATC
Cluster95477.56249 GTGGGTCATAAGGCCAGACC

Cluster95477.38974 ATGTTGCATTGCTTGGGCAG

GTTGAACCGGTGAAGGCAAC
CTTGCCAGTCACTATGGCCT
ACGACACATCAGAGCACCTG
CCTCCACCACCTTGACATCC
AACAGGCACACCAGCACATA
CACGCCATGTATGCCAACTG

TEFR;60 ~95 C R AT AL 72 L™ AR s e £
RFH 274 Tk RT-qPCR SR A0
A3 WE
1.3 HiEGiT S

FIF EXCEL 2016 {4 % 52 56 50408 1517 9) 26
J, ] IBM SPSS Statistics 27.0.1 #4347 )5 25 4%
Br, KT Origin 2021 3R {F4: 513, FIH R 4.4.1 F1
WR BUR = 2 A & b B S 2 8HE , OF A
TBtools A4 il 1= #4141
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Table 2 Changes of leaf hormone contents in Cin m japonicum Siebold from three provenances during natural overwintering process
(X+SD)Y
Tl P[] MW Z R i/ (ng - g7') TSR fr i/ (ng - g71) KRR/ (ng - g7')  HEEALFE/ (ng-g™")
Provenance Time Indole-3-acetic acid content Abscisic acid content Salicylic acid content Gibberellin A1 content
LB Anhui Tl 0.432+0.016B¢ 255.345+3.991Ba 7.323+0.449Ca 0.075+0.001Cc
T2 0.821+0.016Ab 547.874+18.002Aa 12.647+0.338Aa 0.338+0.011Aa
T3 0.846+0.024Ab 550.774+5.417Aa 9.135+0.170Ba 0.191+0.008Ba
7 Henan T1 1.377+0.038Aa 116.007+1.535Ch 7.330+0.098Aa 0.094+0.004Bb
T2 1.345+0.020Aa 177.213+1.841Bb 4.194+0.186Bb 0.138+0.006Ab
T3 1.033+0.097Ba 276.141+2.760Ab 2.555+0.074Ch 0.068+0.002Ch
Wil Zhejiang T1 0.593+0.023Ab 124.691+2.453Ab 4.573+£0.328Ab 0.174+0.003Aa
T2 0.353+0.027B¢ 48.770+£1.019B¢ 2.627+0.157Bc 0.045+0.002Bc¢
T3 0.409+0.007B¢ 25.427+0.517Cc 2.407+0.175Bb 0.043+0.002Bc¢

RV : 2024 4E 11 A T f] Late November 2024 ; T2, 2025 4FE 1 H 4] Late January 2025; T3 2025 4F 2 H 4] Late February 2025. [q]%1| AR [6] K5
F) R R — R A [) B 8] [8] 22 57 .3 ( p<0.05) Different uppercases in the same column indicate the significant differences (p<0.05) between
different times of the same provenance; [7]§1]H1 AR [R] /NG Bk 7R [7]— B 6] AS [ F 5 1] 25 5 52 35 (p<0.05 ) Different lowercases in the same column

indicate the significant differences (p<0.05) between different provenances at the same time.
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A2 T2 B [a] (Y ZE R U Anhui provenance at T2 time; H1,H2,H3; 4354 T1 T2 F1 T3 B[] f%)0 B FhJ Henan provenances at T1, T2, and T3 times,
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& B Z2 K F s DEG %, 45 1 s 80dE o & 460 #5800 The data in the left panel of Figure B represent the number of DEGs, while the data in the

right panel represents the number of enriched pathways.

Bl AXHEIREIIMMERLEEZRREEE(DEG) N LE(A) 4R E(B)

Fig. 1 Volcano spot (A) and Venn diagram (B) of differentially expressed genes ( DEGs) in Ci um jap

icum Siebold from

three provenances during natural overwintering process
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