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Analysis on genome DNA methylation of tetraploid Isatis indigotica by methylation
sensitive amplification polymorphism
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Abstract: Objective To analyze genome cytosine methylation level and cytosine methyltion patterns of tetraploid Isatis indigotica.
Methods Methylation sensitive amplification polymorphism (MSAP) approach was used in this study to analyze the genome cytosine
methylation level and cytosine methyltion patterns of tetraploid 1. indigotica. Results By using 36 pairs of selective primer combinations, 1
733 bands were obtained. The genome cytosine methylation levels of diploid and tetraploid /. indigotica were 24.05% and 23.70%,
respectively. In all, 83 (4.86%) CCGQG sites displayed cytosine methylation changes in tetraploid /. indigotica. Among these sites, 37 (2.13%)
CCGG sites underwent hypermethylation changes and 36 (2.08%) CCGG sites underwent demethylation changes. Conclusion This result
provides the evidence for cytosine methylation changes in CCGG sites of both diploid and tetraploid /. indigotica.
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M BREI, BRKBeRE.
2 HE
2.1 E[FH DNA AYREL

FREX 2.0 g Bl v, H CTAB % (2% CTAB,
100 mmol/L Tris-HCl pH 8.0, 20 mmol/L EDTA pH 8.0,
2.8 mol/L NaCD) $#&IEKAE DNA. FH21 DNA
BN RNAase A JEACIER, FORI-S105 -5 0 (25 -
24 1 1) #E S - (24 1 D Hhi 1~2 K,
FTE/K ZlET3E DNA. DNA T4 5% T TE %
2.2 MSAP WIEEY] 5iE1%

WD) [ AR ZR AR 20 L, o DNA 400

ng, NEB 10X 2 2 uL, Hpall 20 U 5§ Mspl 10
U, EcoRI 10 U, 100XBSA (10 mg/mL) 0.2 pL.

37 ‘CH#H 5h, 75 C 10 min Wik SOV . W) 2
I A& Z N EcoRI 4% 3k (EcoRI 3k 1:

CTCGTAGACTGCGTACC ; EcoRI #% 3k 1I :

AATTGGTACGCATAC) 5 pmol, Hpall/Mspl £k
(Hpall/Mspl 3k I: GATCATGAGTCCTGCT ;

Hpall/Mspl 423k II: CGAGCAGGACTCATGA) 50
pmol, T4 DNA & #:H§ 1 uL (NEB), ATP 1 mmol/L.
14 °C /K¥# 12h. 75 “C 10 min H 1E &MY o

2.3 MSAP BJF¥ 18, @Y BRIk

iy A 50 ng (3 uL) BEVIER = WIVE h A
B, 25 pL PCR RNAKZR 4 0.2 pmol/L EcoRI Al
Hpall/Mspl 14" 1 514 (EcoR1, Hpall/MspI) (EcoRI
Wy 5149 : GACTGCGTACCAATTC; Hpall/Mspl
i 514): ATCATGAGTCCTGCTCGG), 1 XPCR %%
M, 1.5 mmol/L MgCl,, 0.2 mmol/L dNTP, 2 U Taq
fitf . PCR ¥ BIFLFE 4 94 °C 3 min; 2R)5 94 °C 30,
56 C 40 s, 72 'C 60 s 23 MEH; 72 CHEfh
10 min.

Ty A 0.1 X TE % 20 £, B 1 uL fF
IR BB DNA. SEFRTEY 195 M0k K
EcoRI+3 /Mg FME AL A Hpall/Mspl 43 Mk £k
B (1o EFEMEY Y PCR N AR R FITi
P14 PCR Jx AR R A [ . PCR T BIFEF 4y 94 C 60
s, #FK94 C 30s, 65 °C 30s, 72 C 60s,
FEAMEIIE KRR 0.7 °C, $UAT 12 ANMEIER; 2
FHLE94 C 30s, 56 C 30s, 72 C 60 s 474423
AMEIR; BeJE 72 “CHEMH 10 min.

&1 MSAP SHTFTARIEFE S IMFFIRIEF LS IMAS

Table 1 Sequences and combinations of selective primers used in MSAP

L) RS &
Hpall/Mspl+ATA EcoRI+TAC, EcoRI+TAG, EcoRI+TCG, EcoRI+TCT, EcoRI+TGT, EcoRI+TGA
Hpall/MspIl+ACT EcoRI+TAC, EcoRI+TAG, EcoRI+TCG, EcoRI+TCT, EcoRI+TGT, EcoRI+TGA
Hpall/Mspl+ATT EcoRI+TAC, EcoRI+TAG, EcoRI+TCG, EcoRI+TCT, EcoRI+TGT, EcoRI+TGA
Hpall/MspI+TTC EcoRI+AAC, EcoRI+AAG, EcoRI+ACT, EcoRI+ACA, EcoRI+AGT, EcoRI+ATA
Hpall/Mspl+TAA EcoRI+AAC, EcoRI+AAG, EcoRI+ACT, EcoRI+ACA, EcoRI+AGT, EcoRI+ATA
Hpall/Mspl+TAG EcoRI+AAC, EcoRI+AAG, EcoRI+ACT, EcoRI+ACA, EcoRI+AGT, EcoRI+ATA

Bk i AR T | WANE X A R L Y ey I E L
(98% Mk, 10 mmol/L EDTA, 0.025%7R 1% % F
THIRE-FF) 95 CAPE 5 min, WUEEFUK L.
AR PCR 7~ 6% MEZE N I Ikt i (25 7.5

mol/L JRZ) 65 W {HIJ# HLJK 2 ho PAGE JI[F)4R 4
PSR Xu 2607 %
2.4 MSAP HiE4 it

URAE S5 R B SE T 5E, AR AR DU 5 AR AR
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AR b 32 B P AR 55 5 (EK LA AR
ANIAlo Hpall F1)oR B BRI AR SN C H AL 1)

CCGG f7xi, Mspl FYIA FIEAFREE A C
KA CCGG A7 i (% 2D, [rl—2KJ5 I DNA KA
YIWIRAE Hpall BUIY 3G~ 5, MeE Mspl
R DI4 14 =y e IRy, BB RURAE T
FAGEAMI R g F Ak a2 Hpall BgD) 947
Wb cats, A4 Mspl BEUIY G- rh Ay, Wt
A RURAE T O0UE P I s e TR PR
FEY RS AT, OB SR R AE AR, H 36
SPIEFEMES WA G (R 1) 20 BS54 — £ 44
FATEREAT MSAP 08T, 76 AL AACHS W Ik R 41 AG I 2]
328 4™ (19.19%) CCGG A mUAF1ERUEE P3O FF AL,
[RIMEHE, 83 A (4.86%) CCGG 7 S AEAE HsEAMI
LA IRIE 0, S TR A A KT R 24.05% (56 2D
7 VU s A W 6 R A rh A 2 321 4> (18.83%)
CCGG 7 mUAF A2 8UE O F A i e 1, 87 A
(4.87%) CCGG A7 s A7 {E L BE AN FF BEAL IR &1
FERZH H AL KTl 23.70% (% 2). MSAP 4347
T, VUSRS AR ARSI AE CCGG 7 L L[ F
WA B =

2 ZEARFEERAEREELS CCGG LA DNA BEAKT
Table 2 DNA methylaton levels of CCGG sites in genome of diploid and tetraploid 1. indigotica

CCGG {7 s H AR ZS EcoRI-Hpall 1)) EcoR I-Msp I BFY) {5y B4 45(%) VYA R B 4(%)
o —— + + 1298 (75.95) 1297 (76.30)
[ M | - + 328 (19.19) 321 (18.83)
+ - 83 ( 4.86) 87 ( 4.87)
FHAE CCGG XU RO TFARE RIS “+” Fas “—” il
Boxes represent double strand of CCGG; black boxes represent methylated sites; “+” band present; “— band absent
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201-ZAERRREREA 1 2n2-ZAG KRS BEREAC 2 4n1- DU ARRS IR
FEA 1 4n2-DURSAFREEREA 2 H-EcoRI-Hpall BiYI4 1 s ks
M-EcoRI-Mspl i UJ 4 3% Wi vk 2y . E BRI DAL G K Ik A
Hpall/Mspl + ACT X EcoRI+TAC, Hpall/Mspl+ ATT X EcoRI+
TAG, Hpall/Mspl+TTC X EcoRI+ACT; #i3J775k DNA Hk
PR R 2L A Ao

2nl-diploid 7. indigotica sample 1 2n2-diploid /. indigotica sample 2

4nl-tetraploid 1. indigotica sample 1 4n2-tetraploid 1. indigotica
sample 2 H-fragments obtained after digestion with EcoRI-Hpall
M-fragments obtained after digestion with EcoRI-Mspl; Selective
primer combinations are Hpall/Mspl + ACT x EcoRI + TAC;
Hpall/Mspl + ATT x EcoRI + TAG; Hpall/Mspl + TTC x EcoRI +
ACT. Arrow indicates DNA methylation changes

Bl1 ZfEURFNMERFAE MSAP BIKHSUER
Fig. 1 MSAP electrophoresis of diploid

and tetreploid 1. indigotica
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S0 XULWIE U ARAR R B i FErp, L 417
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SRR IL, ARy R A R R T e A R

=3 MERFIZEARFRE DNA BEEEN
Table 3 DNA methylation of both tetraploid and diploid 1. indigotica

MSAP 7
=it} Ak IUFFERES MSAP 7 1% AL T 3K
Hpall Mspl Hpall Mspl
Al + + + + 1270 KRR AT HAL
A2 + - + - 77 RRAEHIEAL
A3 - + - + 313 KRR
HI1 + + - - 19 i AL
H2 + + + - 4 i AL
H3 + + - + 5 it A,
H4 - + 5 e AR
H5 + - 4 i A EAL
DI - + + + 10 AL
D2 + + + 2 Z AL
D3 - - + + 15 LA
D4 - - + 3 FEE 214
D5 - - + - 6 2 A
“+7 A “=” -JGAi; Hpal-EcoRI-Hpall f§17]); Mspl-EcoRI-Mspl ftJ]

“+”-band present; “—”-band absent; Hpal-fragments obtained after digestion with EcoRI-Hpall; MspI-fragments obtained after digestion with EcoRI-Mspl
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