
ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

https://doi.org/10.1038/s41467-026-70026-w

Received: 10 June 2025

Accepted: 14 February 2026

Cite this article as: Ma, Z., Xu, X.,
Peng, W. et al. Population genomics
reveals association of transposable
elements variants with climatic
adaptation in wild Amur grape. Nat
Commun (2026). https://doi.org/
10.1038/s41467-026-70026-w

Zhiyao Ma, Xiaodong Xu, Wenjing Peng, Tianhao Zhang, Zhuyifu Chen, Shuo Cao, Fan
Zhang, Yiwen Wang, Hua Xiao, Yingchun Zhang, Zhenya Liu, Zhongjie Liu, Hui Xue,
Qiming Long, Ting Hou, Wenrui Wang, Yuting Liu, Zhongxin Jin, Mengyan Zhang,
Yanling Peng, Jun Wen, Brandon Gaut & Yongfeng Zhou

We are providing an unedited version of this manuscript to give early access to its
�ndings. Before �nal publication, the manuscript will undergo further editing. Please
note there may be errors present which a�ect the content, and all legal disclaimers
apply.

If this paper is publishing under a Transparent Peer Review model then Peer
Review reports will publish with the �nal article.

© The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International
License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modi�ed the licensed material. You do not
have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

Nature Communications
Article in Press

Population genomics reveals association of
transposable elements variants with climatic
adaptation in wild Amur grape



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 

 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 

[https://ngdc.cncb.ac.cn/search/all?&q=PRJCA046381]. Source data are provided with this paper. 
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Yongfeng Z. and SKLTCBBSH202501 to X.X.). 

 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 

 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

 
 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

a

b

0.0 5.0 10.0 15.0 20.0 25.0 30.0
Chromosome 1 (Mb)

Genomes

PN
Vam057 Hap.1

Vam057 Hap.2

Vam070 Hap.1
Vam070 Hap.2

Vam106 Hap.1

OutgroupsVam106 Hap.2

Vam113 Hap.2

Vam113 Hap.1

Annotations

Syntenic
Inversion

Translocation
Duplication

c

d
K = 4

Northeast Center West South

e f
Northeast
Center
West
South

0.15

0.10

0.05

0.00

-0.05

-0.05-0.10-0.15-0.20 0.00 0.05

PC1(24.57%)

PC
2(

10
.7

9%
)



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

Gypsy DNA transposons unknown
Copia

LINE

CACTA

Harbinger
hAT

Mutator

Mariner

Retroelement unknown

Unknown

44.77%

8.1%

16.66%

8.66%
2.68%

2.24%
1.89%

1.09%

7.61%

4.77%
1.53%

a b

r = 0.31, P = 1.19e-13

c d

TEV frequency

�”��������

�!�������������”��������

> 0.8

e f



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

TE5_3254586

a

b

c

r = 0.67, P = 3e-5

Center

Northeast

South

West

RCD1 LAX5

ATX1
TLP3

DOR Exo70B1



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS

Center

Northeast

South

West

r = -0.83, P = 8e-9

SNP14_26191757

COR27
MSSP2

REIL1
TLP3

CAMTA2
KAS2

ICE1 HHP4

a

b

c



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS
G

en
et

ic
 o

ffs
et

Baseline Control Adaptive TEVs

c

Baseline

a b

Control

Adaptive TEVs

SSP585 2041-2060 SSP585 2081-2100


