32 FEEESER 201144F4H 178 £ 28

RE5HH

KA DNA HEX ESKETHXRTH
T, R I, x| EAN?, @K 4!

LRk ERAE RIS A E SLwE, ML 95 5 450002;
2R R ARl Er, M 450002

B E: ARAMEREAHHERSSKRETFHRR, ARERKRELSE S & LRGN SEH DNA FEALAXH P ERE
E.BHRNE. PHHMEENSRERES 4 MEKEF,.HFELT DNAFEAL(EER) 54 M K2BF(HER)ZEBEM
Logistic BLAY , BB TR 447 R, P RRIEE .8 B R HAE 2808 E 5 DNA B 2K 2 IEMHERRK R, X4 H DNA F
AWM RERR Y, FHREERE > PHHMNEE > S HRFE;MEEMES DNA FEARWRRIAHER, AEFREN
AR, PHERBEEMFHHEMNEE PHBERIBEEMNE H BT R R4 DNA F 2R FHRER; BERENF
¥WESEBEE . SEWEMSH B EEMEMTHMEIEEZ BT DNA FEAE SRR MEYEMEESSHR
A #0280 48 B9 DNA B 4K P & 8 91 B W FIFE s/ Ao

K BIA;DNA ABUL ; SEEF;RAXEES ;18 EM logistic R

doi: 10.3969/j.issn.1004-5708.2011.02.007

HE 4 ¥ES:8572;Q143% .1 XKERINE A B 4S5 :1004-5708(2011)02-0032-07

The influence of meteorological factors on leaf tobacco DNA methylation
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1 National Tobacco Physiology & Biochemistry Research Centre, Henan Agricultural University, Zhengzhou 450002, China
2 College of Life Sciences, Henan Agricultural University, Zhengzhou 450002, China

Abstract: Experiment was conducted to investigate effect of meteorological factors on leaf tobacco DNA methylation. Four key
meteorological factors, i.e average highest temperature (MHT), total sunshine hours (TSH), average relative humidity
(MRH), and total precipitation (TP), were screened by grey relational analysis (GRA) and practices. Revised logistic model
was established between DNA methylation and these four key meteorological factors. Results of single-factor analysis showed
that there were positive effects between MRH, TSH, and MHT and level of DNA methylation. The order of these factors affect-
ing DNA methylation was as follows: MHT > MRH > TSH. Negative effect existed between TP and DNA methylation. Re-
sults of two-factor interactions showed synergistic effects of both MHT/MHR and MHT/TSH on DNA methylation. Antagonistic
effects existed between TP/MHT, TP/TSH, or TP/MRH and DNA methylation respectively. However, no synergistic or an-
tagonistic effect of MRH /TSH on DNA methylation was detected .

Key words: DNA methylation; meteorological factors; gray correlation analysis; revised logistic model
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Y E A TEEY BRI A, RN, BER
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5 DNA F AL Z X R BF N FY R SEE .Y
MHEE BB RNBMEERNES 4 MREE T,
FFE LB IE W Logistic J7 #27E DNA H B Ak K F (H 22
BM4AN SRR TF(BER)ZHBELRFEA,
FEESHREEA K ARSI REF 5 HEH DNA E'%
HHRR , BREARESEZFHFTHEAEBRAREFS
FEARIE 143 F HLIR, 9 ¥ it DNA E'%ﬂwk%l,i
PEAR €5 47 it 0 T R A 7 4R R AR AR

1 bR 7

1.1 RIS R

2007 - 2009 FAEF A HLET#ILE K £ #
17, T ERR A RE, RAE, AT EMEY B I E,
Y 3 pH K 6.4, HHLE R 16.3 g-kg ' EMA
2 80.08 mg-kg ' EEAAN 6.68 mg kg HMBEN
6. 61 mg-kg ' HBEIN 154.03 mg-kg™ ', KK T
REkL R e & A HLE A FE(N:P: K 24 10:10:20) . F¥
(A 30%).Ca(H,PO,) - H,O( & P05 12%) .K,S0,
(& K0 50% ) .KNO; (& & 13%, & K0 45%) , H
70%1E B A, 30% 1E K 8 B, A% 40 & # ok
NC89, M f7HE 120 cm, ¥REE 60 cm, HfihFk 3% B
i # A LU ELAR B A v A P R B R AT
1.2 AWt

7£ 60 hn 3% F Fp L EE KB H, 5 h® 2 —
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R el AR RS (NR) 6 M B 2 % 40 BT 10 15
At 25 EBERE & B (GS) W MR M B % Zhang %
TRt R R A A e TS A BENE & BB (SS) IS MW
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PEE; —RENEERRIBAEN RN IRE TR
RARE, FHEMIEAE 6 4, PR B (Mean daily
temperature, MDT) .34 5 & & B (Mean highest temper-
ature, MHT) . 3F ) 5 {5 18 & (Mean lowest temperature ,
MLT) . F ¥J iR 2 (Average daily temperature difference,
ATD) -3 #8 %H 12 & ( Mean relative humidity, MRH) %
1 H B B %7 ( Average sunshine hours, ASH); EMMERTE
A 6 1, B & (Total precipitation, TP) & H 1§
i3 %% (Total sunshine hours, TSH) . =25 CHB (=5C ac-
= 10CHRIB (=107 accu-
mulated temperature, 10AT). = 15CHRE (= 15C accu-
mulated temperature, 15AT)H1 = 20°C IR (=20°C accu-
mulated temperature, 20AT) -
1.5 S&BEF5 DNA BEAHRBXEKIH

MR R £ 2 SR 3 B L R0 ) R 389 1S o A ot
DNA F B K FERRBFZEHER—-TKERS,
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= Iyo(k) - x,(k) I Aia = HﬁnvinﬁnvaOi(k)’Amax =
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F) Logistic /2RI DA B 4 MR HF5 DNA F HEAb
KA Z FESL KRR,

Dm =

2 GRE50H

2.1 ABAHWSSEFS5HEN DNA BELHNELER

JHREREH T 60 - 100 d KHSREFF DNA H
HALKERGRME 1, hF1ITUEH, EoHAEKR
HAKE , PR E - E&REM Y RKRE
HEAG., FTHERERRENASRBERT YRR
EWAERE, RRELHREZZH B, FHHEN
WA M, WF A REBEEERE 70 d

1.7 HERGITSHTE
R F Excel 2003 34 #1715 IE B Logistic B KT
B ,5R A SigmaPlot V10.0 1 DPS V6.55 k1 3 17 B %

BHR B S0, B R R TR FUR AL R, =5 CHIR
A= 10CHR—H , ZEEEA KK KHBER, AN HIX
E5BETI5SC,BEEE 15-20CZHBBRESR

b B o 255.8°C, #HBF DNA F 3Lk PEERE R 60 - 80 d it B
EWE FEEEE R RRAZEEM(E L,
x1 BPEBHRINENMNSKFEFSHAMTE DNA REANELERE
BEBERH/4

SRET 60 70 80 90 100
R E MDT/ °C 22.26 23.15 23.58 24.18 24.40
FHRRIEE MAT/ C 27.95 28.82 29.06 29.52 29.53
B RMLEE MLT/C 17.09 17.96 18.68 19.41 19.89
iR ZE ATD/C 10.86 10.86 10.38 10.11 9.64
SEHMEXHE E MRH % 69.57 69.80 71.27 71.65 72.21
¥ B et ASH/h 6.41 6.71 6.40 6.34 6.00
EEWNE TP/mm 186.7 237.3 262.2 319.6 333.0

& BBt $ TSH/h 358.9 442.6 499.1 551.7 594.3
=5CHIEB 5AT/C 1246.8 1528.1 1839.4 2103.8 2415.6

= 10CHE 10AT/C 1246.8 1528.1 1839.4 2103.8 2415.6

=15CHIE 15AT/C 1208.2 1489.5 1800.8 2065.2 2377

=20CHE 20AT/C 952.4 1233.7 1545.4 1809.4 2121.2
DNA 346K/ % 15.30 33.33 44.80 48.09 50.00

2.2 DNA HE4AESSFEFZANKBXESH

ME 2 A LLEH ,DNA F ALK FESEBE T K ®2 SFRETFEMAEME DNA BEAEKFREXBEITR

BREBERDWEF N FHRHRECEHRE. S£HF XEE NE KT
REWE .S H RN PYERKRE .. =20CHR . > FHERIRE MHT 0.926  0.100 1
SRR > 10CHUR > 15CHUR 258 X e L TR MDT 0885 0.0 2
¥ RT3 55 DNA B MK AL X R e e om 3
FUH 4N EEFRHEHRERE CEHRE BB T BB MLT 0.832  0.090 5
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B o i M [ )9 2R BRI R /NAT L, % DNA B B fb
TR B M8 K /DR -3 B B IR BE > F- A XHE BE
>HEBEWE> BH B, Kb YRR REMTY
FHXHE FEXT DNA B B AL I a3 K, R BRI
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REHE TR E
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B—S 2 HT X DNA H 2L 3R 487, 3 &K,
SHETFHBEHETH—LA T, 2L DNA B AP
B, &8 EFAIELR, FE XY 8,52 H
DNA FEAL X B —-SZEFRBME (B 1), H,
S2HF5 DNA FEMAKEHPREZH - FZHH
HERME, £ IE W BB 5 DNA B & 4L IE A%, &1
R AU S DNA B EAL R 7 56 BRI K /R B
ZEZEHHEREE,RRERHEASKKZEFX DNA B
AR K, RN DNA H 2R/,
B 1A S FHEERE. B B Rt 503548 %t

WES DNA FEMA K FEEHXXRRZ ; H P, P&
IR BE A AR A X B L% A A i DNA B R ALK P i
M B K s Fo IR O BB R B B0 7 5 A0 YR B X AR
DNA B KW E MR /N, MEEWES DNA
ALK FE R RA KR, B SR E 58 RE %
DNA H B ALK FREML, RE R AL NER /D, EHR
R TR B BB R K, BT SR T B X DNA B 34k i
maEE K,

ENKEE FXF DNA H 34k 19 1E A vl R F 2 T
FEARBHER. B2 2H MR ELE F X DNA H
FHAL K- 3D Z BN . BB 2-A B LA
B, Y BT E®R /N, DNA B RALKEHEE LY
BEmiRERAR27.95-29.53 CO)OMREAF; L&
FEWERLH ,DNA B EAKEHEE FHRHREN
AEmEe iHEENEN IS EEREE—E
5 Py Xt DNA B B B AL K i 3 7 A B R AR
F. AE 2-BATLIEH ,DNA F RN AT EEZZ
T3 B IR BE T R R, T 32 3 A X B AR AL
(69.57% —72.21% ) W R WA B /1N, o o P 34 A X 08 B2
FF- 2 B R E Xt DNA H #4b K FRA R/ THF
fEf. HE 2-CATLAIEH, B B BEF 5K (358.9
- 594.3 h) F1 V-3 5 SR T SRR DNA B B4k
KEAE, EHHREIREX DNA 24 KFE 75 K E
AEATERREMNE, MEBBRNEMN LR SEE
%} DNA F 2L 7K P19 3% e B A U IR /6 A, (B R IR 2
AR, HE2-DALEN,ELE B BN —E R FELR
T, 3 WHE BE B AR X DNA FF 4L BB R R
K, 0259 A 8 — 2 &4 T, DNA F Bk K- B
ERBREFE Mg, BERARREKXT LM
XHE BE B2 S B BB B0R0F- 24 A0 XHE BEXT DNA B
K FEHZEEAARAHE., BE 2-ERDES, FH
HAHEE—ERIER T ,DNA B 2L KRS R EW
#(186.7 - 333.0 mm) WG NI B >, B EWE—E
B, S35 4 % BE B9 A5 4k %+ DNA B B B A K,
{EL 5. R T B A0 39 48 X B B X+ DNA FF B4k LA 35 3
fEM . ME 2-FAUEY, Y8 EWREBAMKA ,DNA B
ALK TR A BB B AT B0 3 PR A, 2 R
MEKRLH,DNA B EAAKFHEE S B BB 80 3%
AL BN, 25 B BB B0 i BT %, DNA B B kK 7
WE& ST B RGN T R, N R B R B i
A5, DNA BB ALK 2 Bl B 5 [ TR B B9 38 hn i F R 3R
R, ZHER BNES BEREX DNA B 2R
ma B HLEM .
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3 Ep FE5 B B R B FE X E B DNA 24K ERE
=R 7 —
B U F) P SR B /R R
MANS[EEFH AR TR I s REH, F 4 it
e

¥ R IR BE M Ft B Xt DNA B AL K P 9 T 3 e B
K, 5B BN Z, XX DNA B 2R
MR/ DNA B B4 K BE B & TR & B 36 i
W, BARH R BB XHE B/ (B i T 8 MR B R BE R
K, G5 R % DNA FBEAL i 388 20 R BE B oK

PR R R B A3 BT R, 3 R iR R AP 5
AR BE S35 B g IR BE A B B R B A T ke T
DNA FEAL B A hFER; BERENF YR &R
BE B R TR B AN B A R T B A S A R
ZIF XS AR B DNA B BAL AR HUE A ;P35 A 3R

4.1 S&EF* DNA HEHLPHETSEEZ
MARARGEREZN, AFEKHSILEFX DNA B
EUERANBREEANRAKN, ERE—-REIRVTRES
(FEmJRE HR%) Ak, 3B E RN =4 R
ZES(BEEEHES) MY ERWREF (A
BERBNm FRESEF ./ RNAs %) 2 KA, A
M3 DNA F B b2 4k, 1M DNA F E AL A8 1k X
] DA 20 B 3845 B e As AR AT B4R i w2 D01 (| 3),
Bilan 18 B B F %+ DNA B EAL B3 7] g B &
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1k # i1 A F (methylation blocking factor, MBF) #2 /& F§
) , White-Ziegler 25 7E E. coil PRI T 1 FpRLHE
% /> 1k 545 1) BB 7 (histone-like nucleoid structuring,
H-NS)fE N B B AL B B 7, 4R E i A8 % 5 DNA
TR E G4 B IE DNA 3 B BAL , YR EA S, ZHE
F5 DNA BB, {45 DNA B AT &), BRE%
MIBFR R T 2 B8 6B 9 K F5 % DNA B 4L H
Bl Granot MBI IR , W HAM Y B E ( Zygophyl-
lum dumosum Boiss) A FHZ= (wet) B| R 2= (dry) TR F,
it R EERR T FAE S H3 &K i (N-
terminal tail) I %% S5 B4R AW R &R,
4.2 DNA REAMBARGHEXERREHZE

F& DNA H E AL & 2 N R A KB K P, Teixeira
I Colot™ 142 ) T Bt B4 B9 BESR A, B 24 DNA ¥ 51
H L B R R AL BC AT, DNA B B 458 & & (DRM2)
e L, HRE AT (RNA Pol ) BE M NR I B 217
FOEBERERE, YDNA#EMWFEMABRERS —
7K Fit,DRM2 2 5 5 DNA 455 , f#43 RNA Pol I1 &
R A MG & 7E DNA B35 b, AT % RAREB IE
BT, NIBEERZETH,

B 4 R 60 - 100 d B, EERE R
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B 4

JH I DNA B BeAL A4k 5 3 B R X LA i
BEH A —F, A NCBI(http://www. ncbi. nlm. nih.
gov/) R BEW M ER B LE K K DNA F 5,2
EFES KA T THREER PSR, 5 ER,
HapTl W EG VI D1 R0 CpG BB EBFE TR 3, AKR3
AEY, NR EE RS &N CpC SHETES
ZERF R L, H Hopl BV S B E HRK; GS
EEFH CpG BB E DM Hapll BIEE U1 AL BB

BE B K BERE RT-

BEERKEEHTANER, NR A GS BENE
EHRNAZRE P RCER, BEBR)E 60 - 100 d
' NR #1 GS ERFXEKFLER T RBH(E 4 A), M
HEg s e yRAE S TH(E 4 B), R NR.GS X
FAARRB X ER S5 DNA F 2Lk E B ER
HH2E;SPS A SS FE R AR R R 48, SPS AR L
KiG(E 4 A) 5SEEEEL(E 4 C) BH R 5t
) DNA B BAb /K 37 B B A A 64

| e | we | | Am | wmes |
A 4
| 2ot ristr-mom, s | T
N N RS
HEA FRAS | |RIDMESE, [ 2me
Bih BT /NRNAs%
I
DNA AL B4
st || A |

B3 SEETDNAREAHETEXE
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N\
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PCR B L 45 R

BERZ,HE5 NR EERNE R K FEE E M RR,
JH - DNA B B4 K P FA &, NR #16S R RERE
AWrE T B (B 4A),FT BB 5 HapIl B B8 U1 AL 50 AN
CoGC BB L PH K, SPS f1SS EEFH CpGC B
BEM Hopll WEEUIMN R B EEARHE Y, & T MR
1 GS EEZ M, SPS #18S EEMERELES DNA H
K PZHBEAEBEXR, HPRIERIETER
—H WA,
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x3 AEREARNBEXEERER

4R Genbank EHER g Jiiol e HapTl BG4 CpG BB E
B3R5 KB/t B/ % BEEaR/% HE #/1000bp # /100bp
Actin ABI58612. 1 1155 19.66 44.89 1.73 2.34
NR X06134.1 1682 21.35 46.18 0.59 3.45
GS FN568471. 1 1309 19.01 36.67 2.29 1.60
SPS AF194022. 1 3165 18.23 44.42 0.95 3.00
s EU148354.1 1265 19.92 42.37 0.79 2.69
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