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DNA Methylation in Potato Under Drought Stress

LI Yuanyuan', CHENG Peng? XIONG Xingyao?, HONG Yahui™

(1. College of Bio-science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China;
2. Hunan Potato Research Center, Hunan Agricultural University, Changsha, Hunan 410128, China )

Abstract: Potato is an important food crop, and adapts to cool and wet environments. However, drought seriously affects
its quality and yield. In this research, three potato cultivars were treated with PEG-6000 to simulate drought stress. The extent
and pattern of cytosine methylation of the genomes were assessed by using the technique of methylation-sensitive amplified
polymorphism (MSAP). It was found that treated with 20% PEG-6000, DNA methylation of 'Altantic' was increased, while that of
DNA methylation of 'Zhongshu 3' and 'Zhongshu 5' decreased. Several variable MSAP profiles were isolated and sequenced,
and the results were analyzed with Blast analysis. Blast analysis results showed that sequences had homology with some
functional genes.
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Table 1 Sequence of adapter primers used for
1.1 MSAP analysis
5 . 3 53
. Adapters and primers Sequence 5'-3'
1.2 EcoR 1-adapterl 5'-CTCGTAGACTGCGTACC
1.2.1 EcoR T-adapterll 5'-AATTGGTACGCAGTCTAC
3 50 mL MS Hpa / Msp—adapterT 5'-CGAGCAGGACTCATGA
6~7 Hpa / Msp-adapterll 5'-GATCATGAGTCCTGCT
25+ 1 «C 20 d 1 EcoRT+ A GACTGCGTACCAATTCA
) 2 em H/M + 0 ATCATGAGTCCTGCTCGG
H/M-TCT ATCATGAGTCCTGCTCGGTCT
. 55T 200023000 L ) H/M-TTG ATCATGAGTCCTGCTCGGTTG
H/M-TCG ATCATGAGTCCTGCTCGGTCG
12.2 H/M-TGA ATCATGAGTCCTGCTCGGTGA
20 d H/M-TCC ATCATGAGTCCTGCTCGGTCC
MS 50 mL H/M-TAC ATCATGAGTCCTGCTCGGTAC
20 % PEG-6000 MS H/M-TTA ATCATGAGTCCTGCTCGGTTA
50 ml PEG-6000  MS H/M-TTC ATCATGAGTCCTGCTCGGTTC
E-ACC GACTGCGTACCAATTCACC
° 4 2 E-ACA GACTGCGTACCAATTCACA
6d. E-ACT GACTGCGTACCAATTCACT
1.2.3  DNA E-AGG GACTGCGTACCAATTCAGG
PEG E-AAC GACTGCGTACCAATTCAAC
10g CTAB E-ACG GACTGCGTACCAATTCACG
DNA. DNA 5 M‘L RNA 37°C E-AAG GACTGCGTACCAATTCAAG
30 min DNA 08% E-AGC GACTGCGTACCAATTCAGC
DNA s 20C o
1.2.4 MSAP R
MSAP Zhao ™ .
1
N N N 2.2 MSAP 3 DNA
N N o
MSAP 6% 64
H EcoR [/ Hpa M 14 1
EcoR | Msp o 14
1.2.5
DNA PEG 1~6 d
o DNA o
Blast 5
. )
5 3
439~467 ¢ 5 7
2.1 PEG-6000 440~458 ¢ ’ 424~437
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Hpall  Msp 1 CCGG 2 3 3
Hpa ‘ * PEG
CCGG CCGG ‘ 3 7
Msp 1 CCGG Bl ‘ 5 7
EcoR1+ Hpall  EcoR 1+ Msp 1 o
4 EcoR 1+ Hpall 3 ‘ ’
H EcoRI+ Mspl 103 24
M 1 H M 23% ¢ 3 7
CCGG 2 H 118 26
2% 5 7 110
3 H M 19 17%.
CCGG 4 H M
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Table 2 Band patterns of DNA mathylation in potato leaves under drought stress
PEG d  Days after PEG treatment
Control Sample Atlantic 3 Zhongshu 3 5 Zhongshu 5

H M H M 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

—_—
—_

1 1

—_

1 349 351 355 347 349 351 358 361 355 362 364 367 363 372 352 356 350 361

12 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0
14 0 0 2 2 1 2 1 5 5 12 8 4 3 5 4 8 6 9 5
1 1 0 1 0 28 33 16 25 26 26 22 26 35 38 31 37 26 24 35 32 34 38

2 1 1 2 1 1 2 1 3 1 1 4 2 0 1 1 0 1

3 0 1 1 1 0 1 1 1 1 1 1 1 1 1
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
1 0 1 0 1 51 47 51 52 49 50 52 51 57 56 50 51 52 56 53 52 55 50
2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IVl 0 0 1 1 10 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 8 0
v2 1 0 5 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0
Iv3 0 1 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1
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Table 3 Trend of DNA methylation of potatoes under PEG stress

PEG d Days after PEG treatment
Atlantic 3 Zhongshu 3 5 Zhongshu 5
Ttem
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Total 103 8 70 81 80 8l 81 83 118 107 86 92 85 8 97 92 110 96
Decrease 4 2 2 1 2 1 5 5 12 8 4 3 5 4 8 6 9 5
Increase 20 3 1 3 3 4 2 1 14 5 1 1 2 2 1 2 10 3
Total 24 5 4 5 5 7 6 26 13 5 4 7 6 9 8 19 8
(%)Percentage 23 6 4 5 6 6 9 7 22 12 6 4 8 7 9 9 17 8
H1I Ml H2 M2 H3 M3
Tl —
T2 —
H5 M5 H6 M6 H7 M7 H8 M8 H9 M9 HI10  MI10 HIl MIL
TS —
T7
T6 — T8 —
T9——
HI M1 H2, M2, H3 M3 H5. M5 3 H6. M6, H7. M7. HS8.
M8 3 ; H9. M9 5 H10. M10. H11, M11 5 T1-T9 DNA B

Note: Lane Hland M1: Genomic DNA digested by EcoR + Hpa and EcoR + Msp separately from control of Atlantic; Lane H2, M2, H3
and M3: Genomic DNA digested by EcoR  +Hpa  and EcoR  + Msp separately from PEG treatments of Atlantic DNA; Lane H5 and M5: Genomic
DNA digested by EcoR + Hpa and EcoR + Msp separately from control of Zhongshu 3; Lane H6, M6, H7, M7, H8 and M8: Genomic DNA
digested by EcoR  + Hpa and EcoR + Msp separately from PEG treatments of Zhongshu 3 DNA; Lane H9 and M9: Genomic DNA digested by
EcoR  + Hpa and EcoR  +Msp  separately from control of Zhongshu 5; Lane H10, M10, H11 and M11: Genomic DNA digested by EcoR ~ +Msp
and EcoR + Msp separately from PEG treatments of Zhongshu 5 DNA; and T1-T9  Specified DNA.

1 DNA
Figure 1 Parts of MSAP results
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Table 4 Blast results of DNA methylation polymorphic sequences

Code Length Features flanking or in this part of subject sequence Resource
T1 606 bp gblEU545469.11  S. tuberosum iron superoxide dismutase (FeSOD) gene, partial
T2 T8 248 bp ABBFA_001057//ferrichrome transport ATP-binding protein 3
T4 138 bp GQ221265.1 S. lycopersicum starch synthase Il precursor, mRNA, partial 3
T6 82 bp 1.ghlEU403426.2IS. tuberosum granule—bound starch synthase (GBSS) mRNA, partial 3
2.gbIDQ387451.11S. tuberosum granule—bound starch synthase mRNA, partial
T9 61 bp rRNA: 4.58 ribosomal RNA 5
23 DNA 5-
1 MSAP 91 . DNA
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Experiment on Potato Intercropping with Maize in Lhasa
ZENG Yuting, LIU Zhengyu*, Sl Nian, XU Juanni, TAN Shugiong, WEI Hua

( Institute of Vegetable Sciences, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa, Tibet 850032, China )

Abstract: The newly introduced potato cv. Qingshu 9 intercropping with maize in various ratios of potato row to maize row,

2:2,3:2and4: 2, was studied in Lhasa for their economic benefits, using monocropping of potato and maize as the control, in
order to select a suitable pattern of potato intercropping with maize so that the land resource could be used efficiently, and
output value on unit area and farmers benefit increased. The results indicated that the best net income, 8895.1 Yuan / 667 m?,
was achieved when potatoes were intercropped with maize with a ratio of 3 rows to 2 rows. This pattern of potato intercropping

with maize should be recommended in Lhasa.
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