LA 4R (Jiangsu J.of Agr.Sci.) ,2026,42(7) :1447-1455
http: //jsnyxb.jaas.ac.cn 1447

LR, 2RO SR, A R TR SR AL A B P 2 SR S0 W R FHLE SO R AR [T ] VLA AR 4, 2026, 42
(7) :1447-1455.
doi : 10.3969/j.issn.1000-4440.2026.07.016

ETERAFHNHTIA=MXTENBIM S FIH S
KEERE%E

BEE, FLE, 51’:%%’2'3'4, E A 20

(1.5 RERFEEHE SR ER, ‘f o7 810007; 2. HiBH O LMY S EAMHESELRE, §iF AT
810007; 3. EWHE RGNS 56 PiT 810007; 4.7 M E R RIFIMFS5EEREEPERREBESLHE, HiF
755 810007)

TEE . AW LHTVE 22 S g i) B9 B T 5 i 4 2 T AL . % SR o B 5 i E I AR
ST REW TET RMHAT B2 R R E N E £ THMREFS B2 WENRE YA MAPK 7§55 Fif3
DA BURR e 25 G A b O 3E 1 T S R THSe il  mGE AR T Y 3 A SCBRElE JE R, 3 J31) Ay 1T i ik e ot L
( BADH) F: DX RS 2A A0 4808 ( CMO ) LR R B Bk £ B N-H L6 A5 BE ( PEAMT) JE [N, [RIR S5 52 3 2 it =
BB LI e S R TR ], £ 4% 4% AP2 \bZIP \DBB Dof \ERF ,G2-like (HD-ZIP MYB Fll NAC %445 R F I B H . B
T 5L W 30 kb PR E] 5 ZE K LOC104888974 ( m i AP2 ¥ 5t A F) | LOC104883107 ( 4 % bZIP %% A 1) |
LOC104888829( 4wt DBB ¥ 3% K F) .LOCI104904254 ( 48T DBB ¥ % [HF) (LOC104906222 ( 4Tt Dof 5552 HF) |
LOC104896121( 4t ERF §% 5% K F-) \LOC104908699( 4t G2-like 5 [N 1) \LOC104896116 ( 4% HD-ZIP ¥ 5% [K]
F) .LOCI04905523 ( 4t HD-ZIP %55 F) (LOCI04895550 ( 4t MYB % 5 ) . LOC104901408 ( 4fi MYB %%
SEFETF) (LOC104891267 (4ih MY B-related 5% 5% K F) Fl LOCI104907290( 4nfith NAC ¥4 5% [H ) LR 1 235 %Lﬂ
R LB = NS s v B S VB U N s A D Y (B D N R A ) e [ e e D&
FhERAL T PRI AR R

KRR W, TR, Festdlitr, 2mRikiiK

FESES: S651 XEkFRIZAS . A XEHS: 1000-4440(2026)07-1447-09

Transcriptome-based analysis on molecular mechanisms and key gene
identification of New Zealand beet in response to drought stress

BAO Guoyuan', LI Wenying', ZHANG Huimin'***, WANG Yagiong'****

(1.College of Ecological Environment and Resources, Qinghai Minzu University, Xining 810007, China; 2.Key Laboratory of High-value Utilization of
Characteristic Economic Plants in Qinghai Province, Xining 810007, China; 3. Laboratory of Biotechnology and Analytical Testing, Xining 810007,

China; 4.State Ethnic Affairs Commission Key Laboratory of Resource Chemistry and Ecological Environment Protection on the Qinghai-Tibet Plateau,
Xining 810007, China)

Abstract: In this study, New Zealand beet was

oS B A .2025-06-25 used as experimental material to explore its molecular
HESTE . 750 F 22 2025 4F o2 A G 57 b I %6 % 15 B mechanisms underlying drought stress response. Transcrip-
(DCXM-2025-107) tome analysis and metabolic pathway enrichment analysis
EEEA AEE(1997-) , 4, T E A, B4 BF5 07 i MR revealed that differentially expressed genes ( DEGs) of
PR GFIH, (E-mail) 1791564133@ qq.com beet under drought stress were significantly enriched in

BIRAEE  THEE, (E-mail ) wangyaqiong727@ 163.com multiple pathways, including plant hormone signal trans-
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duction, secondary metabolite biosynthesis, MAPK signaling pathway, betaine biosynthesis and phenylpropanoid biosynthe-
sis. Three key enzyme genes involved in the glycine betaine synthesis pathway were identified, namely betaine aldehyde de-
hydrogenase ( BADH ) gene, choline monooxygenase ( CMO ) gene and phosphoethanolamine N-methyltransferase
(PEAMT) gene. Meanwhile, numerous transcription factor genes regulating betaine synthesis were identified, including
those encoding AP2, bZIP, DBB, Dof, ERF, G2-like, HD-ZIP, MYB and NAC. With the prolongation of drought stress
duration, the expression levels of multiple genes showed an upward trend, including LOC104888974 ( encoding AP2 tran-
scription factor) , LOCI104883107 ( encoding bZIP transcription factor) , LOC104888829 ( encoding DBB transcription fac-
tor), LOC104904254 ( encoding DBB transcription factor ), LOCI104906222 ( encoding Dof transcription factor ),
LOC104896121 ( encoding ERF transcription factor ), LOCI104908699 ( encoding G2-like transcription factor ),
LOC104896116 ( encoding HD-ZIP transcription factor ), LOCI104905523 ( encoding HD-ZIP transcription factor ),
LOC104895550 ( encoding MYB transcription factor ), LOCI104901408 ( encoding MYB transcription factor ),
LOC104891267 (encoding MYB-related transcription factor) , and LOC104907290 ( encoding NAC transcription factor).
These results suggested that these genes may play crucial roles in drought stress response. This study provides a theoretical
basis for elucidating the drought resistance mechanism and facilitating drought-resistant breeding of New Zealand beet.
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Table 2 Alignment results of sequencing reads to the reference ge-
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Fig.1 Cluster analysis of sequencing reads under different drought stress treatments
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Fig.2 Gene number distribution in different FPKM ( fragments per Kilobase of transcript per million mapped reads) intervals
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Fig.3 Histogram (A) and Venn diagram (B) of differentially expressed genes
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Fig.4 Expression levels of genes involved in betaine biosynthesis pathway
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Fig.5 Transcription factor binding sites in promoters of genes involved in betaine biosynthesis pathway
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Fig.6 Co-expression network diagram of genes involved in betaine biosynthesis pathway and genes encoding transcription factors
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Fig.7 Expression levels of transcription factor-encoding genes regulating betaine biosynthesis pathway
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Fig.8 KEGG enrichment analysis of transcription factor-encoding genes regulating betaine biosynthesis pathway
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