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ELE Ot BHET/NEL S DNA 5-MeC & BHIME
B

(ERKRE AGR¥%¥5, B EE 716000 )
H OE. ERERBAHGIEEMHPLOMET 3 dEAM 10 d /MESE#E 5~100 mg/L Cro i TR R M
# b &4y DNA 5-H BB 0E (5-MeC) F B ML, Fik. @iHE S Hypersil BDS-C18 #44 (5 ym, 150X
4.6 mm L D.); M A 5% F 8,4, 75 mmol/L O BEBREEAN,0. 2% = Z R 4L AL, =2 KB, pH (B8 5. 55
WG 0.7 mL/min; WP K K 273 nm, LR EZH B 100 mg/L CoOTREMLT 3 d B/NELH WA DNA 5-
MeC MBS &5, AR FEKE CoOT 5 M E R4 v 7 f R DNA B EEAKF# B3 d i 4hd
Mt Cr6t i@ kb 10 d B 4h 8RR R ARt 38R, 458 Crb A SRR DNA B 2K A vl fE &
HE/NEGHE W EFERKE .
K. JFE; CrfT; 5-MeC; HPLC
hESHES: Q945.78  TWARIRB: A XEHRES. 1000-3142(2012)06-0788-05

Effects of CréT stress on 5-MeC content
of DNA in wheat seedlings
HEI Shu-Mei

( College of Life Sciences, Yan’an University, Yan’an 716000, China )

Abstract; The effects of Cr5T on the 5-methyl cytosine(5-MeC) contents in leaves and roots DNA in 3-day-old and 10-
day-old wheat seedlings with 5—100 mg/L Cr8* treatment were determined by the reversed-phase high performance lig-
uid chromatography(HPLC). The Hypersil BDS-C18 column(5 pm, 150X 4. 6 mm L D.) and mobile phase of 5% meth-
anol,-4. 75 mmol/L sodium hexanesulfonate, -0. 2% triethanolamine-water,pH 5. 5 at the flow rate of 0. 7 mL/min was
used. Detection was performed with UV detector at 273nm. The results showed that the 5-MeC contents in leaves and
roots DNA in 3-day-old and 10-day-old wheat seedlings with Cr®* concentration increased from 5 t0100 mg/L were all
higher than that in control,but the 5-MeC contents caused by 100 mg/L Cr®* was lower than that in control in the roots
DNA in 3-day-old seedlings. And the results suggested that 3-day-old seedlings were more sensitive to Cré+ stress than
10-day-old seedlings, and the roots were more sensitive than the leaves. Therefore,the change of DNA methylation level
caused by heavy metal Cr8F could have an effect on normal growth and development in wheat seedlings.

Key words: wheat; Crf*; 5-MeC; HPLC

BEGS BETVHRRE BEERTREECD
JTEAETABRAT NSRS M EEBERE
YRS R, R A T B2 —. W EEW, 5
X%*ﬁ%’i‘k%%ﬁﬁjﬁ%‘?dﬁ%’é%éﬁiﬂ@%%méﬁ
J B B S5 AR 0 A 3 R A R A T S A 4
EFERERE, WIERTH R JURMAEE M AR

KR AR 2012 -05-15 % B B #:2012-07-10

WEKE HRESE URYE 2250 385 7 H AR
2R, L E 5 R Y DNA K% . DNA & &3
b, 5| & DNA- H 32 Bk & DNA 4% [H] 52 Bk % DNA
BN (S 35 25,1994 BB UM%, 2005; & 4 3C
25,2007 BEFREE,2009; THEF Z£,2010),

DNA H 4k, 5t 2 % & F 4 DNA #4715 1 »

XE&WmAB . LR EEARTER Z BT H (2010kn-18) 5 FE % KR H R 50 B (YD2010-16) [ Supported by Science and Technologies Research and
Development Program of Yan’an City(2010kn-18) ; Fundamental Research Fund of Yan’an University( YD2010-16)]

EHEBN: BRMAQI76-), L, BETERKA WL, PF0F . AR P HT#E 4 B A /LB, (E-mail) heishumei@163. com,



6 R EeR CF ha T/hELH DNA 5-MeC & B % E 789

EERARIEE KEFRAY EEADTEFE R #E
HEAEM(Bird, 1986) . H%H Y DNA F LR 5
DNA A i) M m ig (O 8 Y 3L 8 4 , 7B AR 5- B 3 e 1
BE (5-MeC), DNA & F 4L K F 7] LA 5-MeC o
DNA h G REREN H AR ER. 5-MeC F#
MR ERERERNRENFE, AT EYEK
REREFIEE EEMEM (Finnegan %4, 2000; & &
2248,2005), i, T 2% DNA B H %46 KF
LEBEW, B 2% B EATAE T WEHE B
BRMAER,HH DNABHEAES S THEHET
KN £ A 13+ 3 # (Finnegan %,1993; Wada %,
2004) . EAME(2002) HiREEE)E Cu™" .Cd”
M He' B s, KRER/NEZEr R B AR R DNA
v Jf 0 E £ P K B4R & L M X T HE AR Cr X
Y) DNA Haw v B B4 K P i m U ok . &
XETH, cHRRBRHEAEENR T ARKENE
B Cr'™ A5, AN TR B % /DN 2 40 8 A TR) A R R A
DNA 1y - S B E, BES FAKF L
Ff L EEER Cr IR/ P EE K ERILH .

L ERE

1.1 SEB## SR AR A

Bl /ME 22 (Triticum aestivum cv. Xiaoyan
No.22), #F M 5% K EBPKE, FK bk, B+
(25+0.5) CTRM MF 2 d FERH K —H K
FHMTRAEWELKIFMNEE 1/2 Hoagland & F K
BRI, BT OLRERM(2520.5C, BAK
B8 13 h, o638 300 ymol/(m? » ) FHEFE, KE 3 d
R 10 d @ EF, 43 5110 1/2 Hoagland & 3% ¥ Bt 1
W R 5.10.20.40.60,80.100 mg/L ) Cr*" (H
K;Cr; O, %ﬁi-,bﬂfﬁ Cr Tl'%:)ﬂ‘ﬁ 72 hv@?&tﬂiﬁ
3, L 1/2 Hoagland # 37 ¥ &b 38 14 4 B A %t |,
B SRR A R (54 | = Z R B IR
(rHra) ¥l 8 BN A H,C H 5-MeC 4R #E & (£
BHDWH Sigma 24 A, X4 : HITACHI & & %808
HAIE(H AR I Hitachi 28],
L2BARAE
L2 1 s mdl & MR E CH 5-MeC %M
% 0.1 mg, AMBIHESRZE 10 mL, BIRKRKE R
0.01 mg/mL,0. 45 pm £ 4E K AL ISR 38 .
1.2.2 ##&%4%4 DNA#B:RA CTAB ®.49
B 0.25 g3 d A1 10 d 4B B & 5 AR

#1 DNA, %G1 DNA JiiEs F 50 uL TE
oW, 20 CRESH. EABI& . MER
DNA 5 # 20 pL,fm 20 pL 2 mol/L HCI, £ 80
CARBHAKME 2 h, BIMA 10 uL 4 mol/L NaOH H
M.EOREFERAME., EE 3K,

1.2.3 &# &4 {if.: Hypersil BDS-Cl, &
K5 pm, 150X 4, 6 mm L.D.), HEhH.5% HEE,
4.75 mmol/L S HEEMM,0. 2% = ZBEREA R, A
=FKECH , I FIBERRK pHEE N 5.5, 0.45 pm
WL KA FL BB 8 . WB 0. 7 mL/min, K
W :273 nm, FHEER .20 ul.

L2 4 peasgs RN LA bR
B RUNEREMEREEANEENE. C
B4R B i 18] 24 3. 94 min,5-MeC #{F B it 8] % 6. 22
min, B A PR (035 B 0L 1.1, B Y i I LA
1.2 FIE 1.3, KRR AWEE N 0.01 mg/mL KR
BRI R 2.4.6.8.10.12,14,16,18,
20,22 pL #4700 € 15 B AH 57 04 o v AR, DA o i A
BT, U BB IPRRL R 2, 55 R
RURSIVETEHAER 2~22 pL WTEHEN, Rtk X
AREF(E2),

L2.5 €4 4XE RE—H#£H B4R H
RHERE 20 wL, W75 C M1 5-MeC I HBHIH.CH
0.013.0. 014,0. 014.,0. 014 (pug + pL'),5-MeC K
0.019.0.023,0.021.,0. 021 (pg « uL*),C F1 5-MeC
FRRE X A ME D 22 (RSD) 43 518 : 3. 77 % 1 4. 99 % 4,
=4, FREV T EERHRY.

1.2.6 R X® WFE—HH. 82 hdM1KR,
BV 5 W, B UGERE 20 pL, W18 C A1 5-MeC
MEBEDTHN:CH 0.047.0. 047.0. 046.0. 044,
0.045(pg » pL'),5-MeC K 0. 055.0. 061,0. 059,
0.059.,0. 054 (ug * uL'), C F1 5-MeC 1 #H Xf 45 %
2= RSD 435l 4 :3. 51 % # 4. 23% ,n="5, Z5HUL
B HEMAE 10 h NEREHER .
L2.75vhegaz mE 2 iR &0 55
CAMEITFFE.Y=2X107X+0.0054,R* =0. 9917
M 5-MeC &4 BIIH R Y=3X107X+0.014,R* =
0.9915, RASMpEE, & o B & FbR & 1 i
E B E C Fl 5-MeC & &, A X 5-MeC/(C
+5-MeC) X100%i+H 5-MeC HE SR,
L2.8 AR LRERYUFEHESHREER
A SERBHERA SPSS 11. 0 RERAIHREK.
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Fig.1 HPLC chromatograms of standard
solution and samples of wheat seedlings

LR ik E,; 2. hESHEM AR EIEE;
3.NEHERAREGAEN,
1. HPLC chromatogram of standard solution; 2, HPLC chromato-

gram of leaf sample; 3. HPLC chromatogram of root sample.
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MFE 1A, 10 d /N E 4 M 7 xF B4 DNA
B 5-MeC 3K 22.55%,3 d #/NE 4 B X 48
DNA ) 5-MeC 3} 23.48% ,1 10 d @/ NEHEB R
%f B4 DNA [ 5-MeC ¥ 25.32%,3 d /N EL B
Z X4 DNA # 5-MeC 2 26.33% . MM K FIRER
Xt B4 DNA ) 5-MeC & & i) 22 53 Ui B ) 4 5] 48
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Fig. 2 Standard curve

B 5-MeC & B/KFA—#E, WA 5] 8 8 7] — Bk
HOLA DNA B 5-MeC S B E R B T /hE S
HERRMERKNBAENP R RELKFEESR.

ME1E,5~60 mg/L Ce*t {fi 10 d #3013 d
B/NELEY B DNA 5-MeC B4 & &7+ ,80~100
mg/L Cr*" {ff 5-MeC F 43 & B T &, KA 5 T3 8
WAL BN 2 5 B F M FORE T 3 d /N EShE
ML AR Cr " W A 20~100 mg/L, 5% BAH
W% S B2 (P<0.05), % F 10 d # /N 4 Hj ot
R B COT W ETE Ry 40~100 mg/L, 5% BARLL
)3 Fak 8% (P<<0. 01, T 60 mg/L Cr*" 4224 R
{EXHF 3 d @A 10 d /N E T KA B, 75
HAHRLN B 1,66 AT 1. 62 4%, XtT 10 d 4
MW E,5~40 mg/L Cr'" {E B ,DNA B 5-MeC 7+ 5,
60~100 mg/L Cr** T [, {H A/ T X B HAE 10~
100 mg/L C** N, & T 100 mg/L Cr*t £EBZ R R T
EEFI HARE LN XE TR B EZEFK
- (P<C0.01), H 40 mg/L Cr** {§i DNA 5-MeC A 4>
SERAES. MT3IJdRMEBATS,.DNA K
5-MeC Z&7F 5~20 mg/L C** {EE W FF, 1E 40~
100 mg/L Cr* B F B&, £ 100 mg/L Cr** B} [ 3
24.53% A& T X3 B HAE 10~60 mg/L Cr** B, BR T
40 mg/L Cr*" (FE P<C0. 05 7K AL B W A5 T
B E 2 7K (P<0.01), HEE 20 mg/L C°" i,
DNA 5-MeC A4+ & BEFIHEE.

FREE R ERT 100 mg/L Cr' " BERT 3 d
BANELGERE DNA 5-MeC B & &, i AR
W O L ERE R4 E T AR R DNA HE
K8 LT, i B F R R S e B AR R 3L
/INZE T DNA 5-MeC H 43 & BE0R 3, AR E
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R 1 Ot xthELHE DNA dh 5-MeC H 4 & REGK M
Table 1 Effects of Cr8* on the 5-MeC percentage of DNA in wheat seedlings

Cro* W& 5-MeC B4 & B contents of 5-MeC (%)
((:(r)rilgtérl:t)s 3 d B4 3-day-old seedlings 10 d #4188 10-day-old seedlings
of Crf* #H & Roots M H Leaves # & Roots M K Leaves
0 26.33%+1.59 23.48+3.44 25.32%6.17 22.55+4.86
5 30.86+6.74 26,2314, 27 27.97£6.70 23.40%5.78
10 34.51%3.16** 28.92+1.39 30.02+£5.99* 25.72%5.59
20 39.39+3,.25** 33.69%6.55* 33.93%5.81** 31.05%5.52
40 34.81+3.64~ 36.37+3.84* 37.91£5.69* 34.36+3.59**
60 32.19+2. 16~ * 38.06%5.23* 35.27+7.32** 37.33+6.42**
80 28.97+4.94 35.30+2.66" 33.71+7.25*+ 35.46+6.01**
100 24,53+4. 36 31.83%3.69* 31.20+5.66* 33,45+5.60* *
. " HBFP<0.05);" ° N BEP<0. 0D,
Note: * The difference is significant(P<C0.05); * * : The difference is extremely significant( P<C0. 01).

Cr*™ b BB ) 2 B K EAR—HE,

MEL1EB XT3 dBGEREMMN A, 55t
MABABEEZR N CO " WE 51K 10 mg/
L B¥E,P<<0.01)f 20 mg/L(F %,P<0.05);
T 10 d B4 B R A et R, W 4r 51K 10 mg/L
(e B3, P<<0.01) 1 40 mg/L(1k B % , P<C0. 01);
VMR B X C* B 8UR. B4 N5I&
DNA 5-MeC Br & BB SMHEM Crr kEXREF, 10
dfl 3 d R4 HRZR DNA By 5-MeC BB H 2 71
BL7E 40 mg/L Cr*" #1 20 mg/L Cr*" (M AR B,
P<<0.0D),if 3 d ¥4 & ™ H DNA 5-MeC B H
HEAE Cr* ¥ B N 60 mg/L(E%E,P<0.05),10d
o WA 60 mg/L Cr' R BE, P<
0.01), IR ULEAAR R oM Fr Xt Cr®" 38 UK.

MR E DNA ) 5-MeC B4y F BKEXRE,3 d
B4 20 mg/L Cr* A B E M, 39. 39% (B B
E,P<0.01),10 d B4 8 7E 40 mg/L C*" B 5
{H,28 37.91% (B B & , P<<0.01), {581 3 d 8 4h 5 xt
Croffpia bt 10 d iR 4 UK. Mt 5 DNA K 5
MeC B & 8K FLLE,3 d #1110 d 4 # 5% B4t
HEREERBOVE C WESH1R 20 mg/LUR
Z ,P<<0.05)f1 40 mg/L(R B &, P<C0.01),iH 3 d
B C* Bl Ee 10 d i Sh S 8UR.

3B E

AR A HPLC %78 10 d B/NE LB H
5t B840 DNA #) 5-MeC B S BN 22.55%, X 5
Messeguar % (1991) Ml 1% # /N Z B # M i+ DNA &
5MeC R 22 AN MEREE—B. AHELERE

R.Cr T R BB/ E 4 DNA  C i B 4L
K¥E, 5~100 mg/L Cr** 5l & 3 d.10 d i/ DE S
HH 10 d#B/NELHERE DNA B C B HE4L
KFEHFE XT3 d R HWET S ,5~80 mg/L
Cr'” FI#4EH T DNA 1 C R KF. DNA |
EUFERSESMYERREWNRAE, #FmHATHE
YIRAERKEE ., EESEIF MR XKL ERE
1L RE 4 ] 3£ B () %% % % iX (Finnegan %,1998; Ra-
zin & Cedar,1991;Pradhen %,1999), % /N4 i i
DNA MR TEEASEAY R Fe™ —RBET, X3
AREFEOHEMDNA SEHEMAL LS, A
R & H N T DNA iy 5 IER =4 C8-
SRR, T N7-H 2 5 I8 3-F R R R 08 /9
FERATEEHTHEAAEGY TIREESREN
# it DNA i3] & (Hix %,1999) . #§H, & X
W Cr*" W /D E S 5 MR R DNA H
HEUKVPRE, TRREGT C* 5l BT /MEEAM
HEAE, MSRKREFEEHENE,FEF
B F DNA $ ) fREBE , 330 5-MeC KPR,

Lee % (1998) f1 Pfohl-Leszkowicz 2 (1987) &2
RUELECRE TRAG I YHARA 5-F £ &
MEF B TE, I Pb®T (Zn®T [ Cu®t (Fe't
Mg** % , ER VI 7 b 38 J5 # S5 B V] 9 400 4 40 o Py 5- R
HEM kg R EFHBBAEE. B, T 100 mg -
L' Cr'" 333 d i 4h iR & DNA o g ng F 24k
IKFREBNT X X R M AT R SR AR+ 5-
HEREEFEREB(ELERTEIFREARLY
BT DNA I HREE B EEZ M4 X,
ARFERER Tk —SHR.

B2, DNA HEAS SHYEERENAE,
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