GLIRHA 1@? EIJIHG FORESTRY, Eﬂﬂg}ﬁm

SRR R AT R
B KT W R4 2 bt AR aE EuEsE 1 4) AEE AR A
Advances and prospects in genomic research of Castanea genus

Cui Yanhong, Zhu Kexin, Liu Juanjuan, Liu Hanqi, Yang Weicong, Shan Xiaoliang, Liu Zhao, Zheng Zeyang, Zheng Ruijie

ElES'E

FEHRAL, AR, XUIREE, XIS B, A ARuE, Smese, XA, KEETe, KBRS, SEmAR YR AW e gE (], JLatpoll s,
2026, 48(6):21-29. doi: 10.12171/j.1000-1522.20260151

Cui Yanhong, Zhu Kexin, Liu Juanjuan, Liu Hanqi, Yang Weicong, Shan Xiaoliang, Liu Zhao, Zheng Zeyang, Zheng Ruijie. Advances

and prospects in genomic research of Castanea genus[]]. Journal of Beijing Forestry University, 2026, 48(6):21-29. doi:
10.12171/5.1000-1522.20260151

TELR I View online: https://doi.org/10.12171/5.1000-1522.20260151

AT ARG HA SCEE

Articles you may be interested in

PN S it AR JHE DX RROTE S5 2k 3 1 FE S5 2k 3 IS (AL LR 4 T 5T

Comparative analyses on chloroplast genome bhetween Spiraea media and Spiraca pubescens in the forest—grass transition zone of

Inner Mongolia, northern China

b iAol K 22747, 2024, 46(3): 103114, https://doi.org/10.12171/5.1000-1522.20220518
B A -2 R 5 PR 201 [) S8 - fet PR 44 o0 A

Analysis of synonymous codon usage bias in the chloroplast genome of Davidia involucrata

JEEtAll K 2A24 47, 2024, 46(3): 8-16. hitps://doi.org/10.12171/).1000-1522.20220199
ST AR R R R M S B A Ak

Expansin gene family in association with the genome differentiation of Salix matsudana

bR K 2E2440, 2021, 43(1): 37-48.  hitps://doi.org/10.12171/j.1000-1522.20200216
MR 2R 4 ChSEPEEF M55 . 2 R hiiAc il £ M A e IR BR i A5

Identification of ChSEP genes in the whole genome of hazelnut, preparation of polyclonal antibody and expression in ovules

JEETAOL R 242447, 2023, 45(8): 123-131.  hitps://doi.org/10.12171/j.1000-1522.20220221
AN 2% 5 R A R I R AR R 21 T D

Chloroplast genome codon preference in Camellia meiocarpa and Camellia vietnamensis

JEmiAOl K2 F24 9], 2025, 47(4): 37-49.  https://doi.org/10.12171/j.1000-1522.20240200
FUU A TR e bR 4 R PR A A7 A o 4 g

Network construction of genome—wide epistatic interaction for plant height traits in Arabidopsis thaliana

JEETAL KA 47, 2023, 45(9): 21-32. https://doi.org/10.12171/j.1000-1522.20220146


https://j.bjfu.edu.cn/
https://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20260151
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220518
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220199
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20200216
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220221
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220221
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20240200
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220146

FAsE o d = % I x % 2 R Vol. 48, No. 6
2026 4F 6 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Jun., 2026

DOI:10.12171/.1000—1522.20260151

BENERAFHARIR

Bz RFE AEHE xiBE BHER ER
x| Al REE S A

CLTERNWEFERL, 17 8 EFMIE 5T, 1T KiE 116033)

ol

HE R BEDRRAEZESSEFMERETMAR, B m G B B 75 ) e HE R AR 5, H R4
LR FOARR S5 o JARRE, BEA il L KA I R :éﬁ PRI 2H 2 S B PR i Je, HHES)) 1 S he A7) 3 ] 4 2
WAL B RS IR . ARG LR T SR & T R R A2 25 Dhfe b 23R MRS T WL AT 2
Pl AL A W S5 T R, B T SR A [Pk (1 BE R LR AIE L SR D e S R 38 A L s 588 - RRR B KR EWH a4k
PRGN, SREL T SR B FESE ST S R B IE R AR DG R s A . TESLIERL b, 890 T IR
ST EMEARN AR, 256 4 RIS AR R RS, Sz R AU . 2 H 500 IR R A
T AR AP DR 20 25 B FH A8 RV 7 T BEAT T 4R, AR SR & Fh ot R A% 2 R 5 7\ T RRSE R R AR LI 10 2%
KA TEJE; R R R % The R4 2%, o> & Fhs 12 2L RA

FEISES: $792; 8722 MEAFRERS: A XEHRS: 1000-1522(2026)06-0021-09

B AL, Rn B, XIElE, % HEEYE R A= AR (1], LRk R 2253, 2026, 48(6): 21-29. Cui

Yanhong, Zhu Kexin, Liu Juanjuan, et al. Advances and prospects in genomic research of Castanea genus[J]. Journal of Beijing

Forestry University, 2026, 48(6): 21-29.

Advances and prospects in genomic research of Castanea genus

Cui Yanhong Zhu Kexin LiuJuanjuan Liu Hangi Yang Weicong Shan Xiaoliang
Liu Zhao Zheng Zeyang Zheng Ruijie

(Liaoning Institute of Economic Forestry, Liaoning Academy of Agricultural Sciences, Dalian 116033, Liaoning, China)

Abstract: Species of the genus Castanea are ecologically and economically significant woody plants.
Historically, their genomic research has lagged due to inherent genetic complexities, including large genome
sizes, high levels of heterozygosity, and a high proportion of repetitive sequences. In recent years, the rapid
evolution of high-throughput sequencing, long-read sequencing, and three-dimensional (3D) genomics has
catalyzed breakthroughs in both fundamental research and molecular breeding applications. This paper
systematically reviews the recent progress in high-quality genome assembly, functional gene discovery, the
elucidation of molecular mechanisms underlying key traits, and evolutionary analysis within the genus
Castanea. We integrate and compare genomic characteristics, phylogenetic relationships, and speciation
histories across various species, focusing on the molecular regulatory basis of biotic resistance, fruit quality
formation, and environmental adaptability. Furthermore, the application of molecular breeding technologies

in Castanea is summarized. Addressing current research bottlenecks, we discuss future frontiers such as
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precise pangenome construction, multi-omics integration, optimization of gene-editing technologies, and the

implementation of conservation genomics. This review aims to provide a comprehensive theoretical

foundation for the genetic improvement of Castanea germplasm and the sustainable development of the

chestnut industry.

Key words: Castanea; genomics; comparative genomics; functional genomics; molecular breeding; pan-

genome
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(Dryocosmus kuriphilus ) %5 5 B 955 H1 3 1) 2% (0 5 5
Pt s Rk B SR TR RS . FERA KRS N
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AL 4 £5), BUSCO 52 B IL 97.6%; H 12 2% 1B
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Ilumina 55 Hi-C/Omni-C A, 58 1 KR S5 A4
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Tab.1 Comparison of genome assembly parameters among different Castanea varieties
fn 4 FERMEER MARKE/MD  ESHNSO R/ B R R VR
. Vv
‘HBY-2’ ?:ﬁmima A 785.53 0.94 PacBio + Illumina 36 479 Xing%%, 20191
. , EREES . . . p -
N11-1 C mollissima P SERENT 688.93 2.83 PacBio + Hi-C (170 x) 33 638 WangZ¥, 2020
= .
‘HT ECP :;‘;l.ssima et iy 678.90 3.39 ONT + Illumina + Hi-C 32411 Hu%, 20221
o S Tt b ‘ . st i
ZS o P SaRENT 790.99 2.17 ONT + Illumina + Hi-C 32012 Hu%%, 2022
C. mollissima
= .
YH’ ;'; :;';issima et iy 671.99 3.65 ONT + Illumina + Hi-C 31792 Hu%%, 20221
- v
‘Sun’ A 'K., ) HEL 773.99 5.88 Nanopore + Hi-C 45011 SunZ, 20201
C. mollissima
= N
‘Vanuxem’ ?:;';mima A 725.20 0.14 PacBio 30 832 Staton%¥, 2020
. . H ZISK P 4 . s [13]
Tsukuba C. crenata Yt i gg 718.30 6.36 Nanopore + Hi-C 46 744 Wang%¥, 2022
o , H A N . . N 1
Ginyose C crenata Yuta iy 721.17 1.59 PacBio + 18 1% &1 69 980 ShirasawaZ, 2021
e EME . . . . s 0s)
Ellis1 C dentata Yt g 703.35 12.77 PacBio + Hi-C + [llumina 31 254 Westbrook%s, 2026/
¢ . x/—v.‘,,l. HH . . .
Marrone di IR Bt fh s 750.00 2180  ONT + Illumina + Omni-C 57 653/58 146 Bianco’, 2024
Chiusa Pesio” C. sativa
C. henryi HER Yt g 780.10 1.07 Ilumina + PacBio + Hi-C 37973 Tu%%, 202517

C. henryi
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