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Analysis of Atrtificical Aging Maize Seed Vigor and Physiological Index

Related to Genome DNA Methylation Variation
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Abstract: Seeds of two hybrid cultivars Zhengdan958 and Xianyu335 were artificially aged by artificial aging
chamber. Germination rate, vigor index, germination index were reduced gradually along the seed aging. Seeds of
two hybrid cultivar germination rate, vigor index and germination index were dropped to the extremely low level
when aged eight days. Peroxidase activities, catalase activities of Zhengdan958 and Xianyu335 reduced gradually
while malonaldehyde content and conductance raised gradually. The 2 750 amplified effective peak value by MSAP
biomarker showed that Zhengdan958 CG methylation level reduced gradually followed seed aging. While the CG
methylation level of Xianyu335 got higher gradually. Seeds genome DNA CHG and CG+ CHG methylation level
changed have no regulation. Zhengdan958 genome DNA CHG and CG+CHG methylation were higher than contrast.
Xianyu335 genome DNA CHG methylation was lower than contrast. Zhengdan958 and Xianyu335 DNA occurred
methylation mode variation. Zhengdan958 genome DNA CG hypo mode variation was higher than hyper. While
Xanyu335 DNA CG hyper mode variation was lower than hyper. The correlation analysis of seed vigor index with
DNA methylation level showed that seed vigor indexes and Physiological indexes have a higher correlation with
DNA CG methylation level.
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Table 1~ Sequences of adaptors and primers for MSAP analysis

e k514 K 4
Ttem Adapter /primer Sequence
Adapters EcoRlI-adaptorl 5-CTCGTAGACTGCGTACC-3"

EcoRI-adaptor Il
H/M-adaptorl
H/M-adaptor Il
EcoRI+A

H/M+0

H/M+3Primers sequence

Pre—selectiive primers

Selective primers

EcoRI Primers

5-AATTGGTACGCAGTC-3"
5-GATCATGAGTCCTGCT-3"
5-CGAGCAGGACTCATGA-3"
5~-GACTGCGTACCAATTCA-3"
5-ATCATGAGCCTGCTCGG-3~

. 5=ATCATGAGTCCTGCTCGGTCT-3"
. 5=ATCATGAGTCCTGCTCGGTCG-3"
. 5=ATCATGAGTCCTGCTCGGTTG-3"
. 5=ATCATGAGTCCTGCTCGGTGA-3"
. 5=ATCATGAGTCCTGCTCGGTGC-3"
5=ATCATGAGTCCTGCTCGGTAC-3~
5~GACTGCGTACCAATTCAAC-3-
5-GACTGCGTACCAATTCAAG-3"
5~GACTGCGTACCAATTCACA-3-
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Table 2 Determination of artificial aging maize seed vigor indexes

mh Z AL S A & Rt [CPAE (eE HLR N AR A
Variety (d) (%) Gl VI [wS/(cm-g-mL)]  (wmol/g) [u/(g*min)] (u/g)
Aging time GR Conductance Malonaldehyde  Peroxidase Catalase
K958 0 88.7 31.4 385.3 0.44 0.35 464.12 314.21
2 67.3 25.5 301.7 0.47 0.38 413.58 307.36
4 25.3 8.4 74.4 0.58 0.48 272.46 264.95
6 8.6 1.7 9.5 0.59 0.82 204.35 109.54
8 1.3 0.2 0.5 0.74 0.92 45.25 76.37
S+ 335 0 83.3 30.5 507.5 0.41 0.43 401.37 264.23
2 62.6 25.3 402.5 0.43 0.44 386.43 254.38
4 27.3 7.8 89.7 0.54 0.65 297.95 154.45
6 7.3 1.1 8.4 0.76 0.79 103.34 134.12
8 0.7 0.1 0.2 0.84 0.88 36.56 48.45

22 ANIZLAEXEKMF DNABENKTR
=210

ANTR) AR B[] K7 19 DNA H 3L 40 /K7
TR, Y2 750 554 S TG4
BT, BAL T KFDF DNA F ALK A R TR R BE Y
Ak, 958 1Y CG H 3L K2R fE M 15.64% %]
12.80%, 55X BT L, B 2 AU RE BE A3 I, 455958
1) CG H 37K 2 IR BRI i a3, 221k 8 d T,
CG B 3L & R, Je 33510 CG H ALK M
10.95% %1 16.95% , 2 I 12 M T+ =1 ka4, 15 508 5. 958

A . FREA 958 Fl4E T 335 (1) CHG H 34k /K SE72R 4k
WA — WAL, (02 A0 A PR S BR- 958 1) CHG
¥y TR 2 AR A Y S K 335 19 CHG PR T XT
W KB 958 FIYiE & 335 ) CG+CHG H 3k K AR
FEBA — 22 LM KB 958 1) CG+CHG HI 34k
IK-MN 28.76% %] 32.58% , 56 335 Y CG+CHG H 3
FE K DA 2411951 33.31% , F550. 958 Fl %6 £ 335 48
ZALALEE , CG+CHG 1Y H 307K 2 T i B i 3 (o
335k E 2 dBRIM.
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Table 3 DNA methylation level of artificial aging seeding

b AL (d) CG H %Ak (%) CHG W 31k (%) CG+CHG H H:4k(%)
Variety Aging time CG methylation CHG methylation CG+CHG methylation
FREL958 0 15.64 13.13 28.76
2 15.56 17.02 32.58
4 15.67 15.64 31.31
6 15.27 13.71 28.98
8 12.80 18.58 31.38
JEE 335 0 10.95 17.27 28.22
2 11.75 12.36 24.11
4 15.35 14.25 29.60
6 16.40 15.13 31.53
8 16.95 16.36 33.31

1 CG HEAL N CCGG 4 B B (W% CmCGG), CHG BT EALh CCGG AMI B HT B4L (5% mCCGG).
Note: CG methylation represent CCGG Full methylation(5°CmCGG in double strands), CHG methylation represent CCGG methylation(5'mCCGG

single strand).

2.3 AIEZHEXKFFDNARELHTRER 22 AL CG i H AR AR S 0 e 2 7.49% ~
CGHH KAk by CC i AT, CCEH AL 1091%, CC 2 B 3 {4 0 A8 45 K 2 6.69% ~
CG AV PRI s CHG B8 FH B4k K CHG AV S THE ,CHG  8.73% ; CHG 8 B BL Ak 728 S 4 % 12 5.82% ~7.05%,
LI N CHG A7 S FEAG . AR ZALIHA] ToAF  CHG 2 H AL AR SRR I 8.58% ~ 12.04% ., [iid #
F 19 DNA F 3 fbAr ARk 4 o . S HL 958 fRIHRIAYAE K |, /5 335 DNA 1Y CHG H &AL AR S48t
F1JEE 335 DNA [ CG AT CHG OS2 TORRIRE 3. B8R 958 DNA [ CG 2= H 3 b A8 S8
ALy A i, HXTREAH LG, i B T H R 48 K 335 DNA /) CG HE T 3L AL 78 S
KB 5. 958 CG #f H AL AR IR 2 6.65% ~8.76%,  Xim T2 34k, CHG Ay #E FH 2 Ak A8 AR UK F
CCEHFAB A AR IE 10.36% ~ 12.44%;CHG £ H I3 b, B 958 CG B H AL A UK T
o A AR AR 7.75% ~ 12.33%,CHG 25 567 335, 1111 CG 25 F Ak AR S = 14 335,
FH 6 A AR S 3R I 8.15% ~9.53% . ik 335
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Table 4 DNA methylation variation model of artificial aging seeding %

EALE](d) Aging time

LY e . )
Methylation level A58 JEEE335
2d 4d 6d 8d 2d 4d 6d 8d
CG Ak 6.65 8.76 8.29 6.98 10.58 8.80 10.91 7.49
CG LM Ak 11.71 12.44 10.36 11.56 6.69 6.95 8.73 7.09
CHG B H 5&1k 9.20 10.04 7.75 12.33 6.07 5.82 7.05 6.22
CHG L H 5L 9.20 9.53 8.44 8.15 8.58 10.65 11.27 12.04
CG+CHG B 1L 1.20 1.02 0.65 1.67 1.42 1.02 1.64 1.31
CG+CHG A H Ak 1.13 1.42 1.31 1.24 1.93 1.24 1.45 0.98

2.4 DNABREWAKFEEHMFEHIER EBIER  WHCHER S, B E 33581615 CC R
RItEXES T FEGE R 3 AEC, R 2R S J1HR %S C6

EALE KPP FIE S 48 hR EFEE PR S DNA Y HISRALAISC RN 15 FRE 958 Fl 7 193G 115 CG H
CG .CHG .CG+CHG H EAAKFAHME T an 2 S it AR REE IEAISE (R . 958 Al
7N FBELOSS AN R 335 AP TG i kRS CCHIIE T 335F TN 1eAn S CHG H ALK A ety
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KO 958 DNA [ CG H 364k 5 oL T3 (N i &2
FHOC, 5 i A AL i b S 2 TE AR OG s 56 K 335
DNA 1) CG 5L 5 GoR (N R IEA G, 5t

AL E A SR ARG . FBER 958 FISE £ 335
DNA 1 CHG H AL 5 F K F-1% J148hs A B bR
FHEPEEAG . #B5958 DNA CG+CHG H 34k 52
FRFEFRAH AL R , JE F 335 DNA CG+CHG H 34k
SRR AR A SRR e, A3 B KO, 5N
i A OC R B0M 0.9, 5 i A AL YIS 1 A G R 8K
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Table 5  Correlation analysis of artificial aging maize seed vigor and DNA methylation level

dh A H B4 K KRR KRR W LIRSS N R RS
Variety Methylation level GR GI VI Conductance Malonaldehyde — Peroxidase Catalase
958 CGHIFEAL 0.6 0.58 0.54 -0.87* -0.78 0.83* 0.76
CHG H 31k -0.4 -0.35 -0.34 0.6 0.36 -0.54 -0.32
CG+CHG W %4k -0.1 -0.04 -0.06 0.18 -0.09 -0.13 0.13
FE335 CCHIHRAL ~0.99%% ~1.00% ~1.00% 0.92%% 0.98# -0.92 -0.96%*
CHG H1 3% -0.03 -0.07 -0.03 0.28 0.24 -0.28 -0.24
CG+CHG H 3L, -0.79 -0.82% -0.8 0.87+ 0.90% -0.87% -0.88%

1l P<0.05 ;%% P<0.01,
Note: *, P<0.05; **, P<0.01.
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15 7 5 DNA B AR 1 AR S 531 al L)
A, CG WAL 5 Fh 716 18 br A ¢ R BB
6 % 335 5 CG R K 52 B A 1 35 A 5
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558 8 335 BTG AR DGR 5 KB HL 958 DNA
1 CG LML 5 i 53 N R TG, 5t Ak
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B S SR N R IEAEOG, i A Y i A
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Al P, AL KR T DNA VR AILHA Tt
— LRI .
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