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Abstract Methylation sensitive amplification polymorphism (MSAP) analysis was performed to profile the DNA
methylation levels and pattern of three forms of dormant and non-dormant chlamydospores and conidia in Ustilag-
inoidea virens. The results showed that the difference of DNA methylation was obvious among them. The total
methylation rate of CCGG sequence in genomic DNA of conidia was 20. 56%; the black chlamydospores (dor-
mant) was 25.63% , and the yellow chlamydospores (non-dormant) was 33.52%. The fully-methylated ratio of
yellow chlamydospores was up to 17.68% . the highest among the two kinds of chlamydospores and conidia. The
main pattern was full-methylation in dormant and non-dormant chlamydospores of U. virens, while conidia DNA
was dominated by hemi-methylation pattern. Therefore, this study would be helpful for the understanding the mo-
lecular mechanism of dormancy in chlamydospores of U. virens. It has a universal and theoretical value for the
study of the molecular mechanism of dormancy in eucaryotes.
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R e i) VE & AN AR A . 78 R AR W b ol
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SV DR I 268 RN A% - ULER L S BN B K A
oy E B

KT H @ DNA B IEAL AT 58, K78 1983 4F
Tamame 251 F) F 5-%& 24 Ml 1 (5-azacytidine) %f
Aspergillus niger 1 A. nidulans W 223471578,
WFFE ST A B AN 5 A2 B 22 DNA B4R, 258 2
78 EATTE DNA FEAL 7 A 22 5. Bl . 1984
4 Antequera 2SI TS 5 DRHE 20 NP (R 5 AR
W OP TR B2 T T 1A TR R D ST T
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Table 1 Sequences of adaptors and primers
GIE/ BN J¥311(5'-3")
Primer Sequence
L EcoR | (forward) CTCGTAGACTGCGTACC
Adaptor EcoR [ (reverse) AATTGGTACGCAGTCTAC
Hpall -Msp | (forward) GACGATGAGTCTAGAA
Hpall -Msp | (reverse) CGTTCTAGACTCATC
Ty 5 |4 E00+A GACTGCGTACCAATTCA
Pre-amplification primer HM ATCATGAGTCCTGCTCGG

prize e/ EARYEd

Selective amplification primer

E00+ACA.E00+AAG.E00+AAT,.E00+ ACT,E00+ ACC,E00+ AAA . E00+ACG.E00+ AAC, E00
+AGA .E00+AGC.E00+AGT.E00+AGG

HM+TAG.HM+ TTA, HM+ TGT, HM+ TGC, HM~+ TAC, HM+ TCG, HM+ TGA, HM+ TTG,

HM+TTC.HM+TCC

1.3 EF4H DNA gy ER

R AP 4 DNA 4 ) & 23 71 52 BOR it s
Y 23 AR A v 60 R0 R (0 )R HE A0 - SR R 4H DNA,
BRI R S MR & BB, IR IR 7
G 260 nm. 280 nm B (IS EE L T 1. 026 B
B I L VR I DNA 1) i
1.4 E[FZH DNA HJFEL MSAP (K R # 5T
1.4.1 X4 DNA 8 % B

3 5 0 F Bl 14 N D)l EcoR 1/ Hpa 1IF1 EcoR
1/Msp Tx} DNA #E473EGY) . R 52 B DNA (500
ng) 5.0 pLy EcoR T (20 U/pl)0. 5 uL, Msp T (%
Hpall) (20 U/pl)0.5 pl, 10X Buffer T 2.5 pL,
MK = 25 pl 8 A fE TR E I K A 18 37 C BigY)
1#3E 12 h,65°CIEE 20 min, 4 CIR-AE .
1.4.2 HE4 DNAELWEL L5 EH

B EcoR 1 423551973 A 15 pmol/ L A&
AW ARA MR 5 pmol/Ls Hpa Il -Msp T $3k 51
Y43 0 BE B 100 pmol/L 1Y £ A7 WL, 1R & BE K
50 pmol/L. RAYEIE BT PCRAY:65C 10 min;
37°C 10 min; 25°C 10 min, SR J5 HARB H E .
P4 EF) =4 8. 5 L, T4 DNA Ligase 1. 0 ul,5X T4
DNA Ligase Buffer 4. 0 pl., EcoR [-adapter (5 pmol/L)
2.0 pls Hpa [[FMsp [-adapter (50 pmol/1)2. 0 pl, %7K
£ 20 pLIRSE FAGRER/K A 16 CRE SRS,
70 C K 3% 10 min, —20 CRFF .,
1.4.3 HEF 4 DNA thy 74 3

Py 14 SUARR 25 L, AR IR 2.0 pll, 10X
Trans Tap HiFi Buffer 2. 5 pl., Trans Tap HiFi DNA
Polymerase 0. 5 pl., GC Enhancer 0. 5 pl., 2. 5 mmol/L
dNTPs 2. 0 pL, 10 pmol/L T 14 1 N ilE5] ¥ %
LOpl, 9" F H:94C 30 5,5C 1 min, 72C

1 min, 30 ME;72°C 10 min,
1.4.4 FEH DNA iy My

WY ¥ =) 20 5 F B 5. 0 pl, 10 X Trans
Tap HiFi Buffer 2. 5 uL., Trans Tap HiFi DNA Po-
lymerase 0.5 pl., GC Enhancer 0. 5 L., 2. 5 mmol/L
dNTPs 2.0 pl., 10 pmol/ L 368 F R ES 149045 1.5 pl,
SVATR 25 pl, F AT M :94°C 30 5,65 C (Mg
FRREAR 0. 7C) 30 min,72°C 1 min, 13 PMiE#;94°C
30 5,56°C 30 5,72°C 1 min,23 ME#;72°C 10 min,
1.4.5 6507 V2 K 79 1 Bt fic 8 e A ok

WL RRPEY G = Y EAT 6 06 70 1 3 TR A T g
k. *HZEE BIO-RAD A A A PowerPac HV
HLUKAN S MEE U 1800 V FATHiLFEL K 30 min, fiff
Fefidh. SRIG ERE.1 200 V HLIK 2. 0~2.5 h. {5 —
R R ol BB BEIY 2/3 REIRE 458 1k FL Tk S
BEI ARG B0,
1.5 HFESH
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2.1 EFE DNA gyikiiedy 1

B ALAHUR 10 Z2 25k (MSAP) Hr il T 9 1)
fitt Msp 1 1 Hpa Il J&— 41 7] 24 Bt . #5352 50 510 %1
5'-CCGG-3" ¥4, (HAE 5'-CCGG-3" 471 /! F& AL i,
PRI X 3% 7 41 S [R) R 3 Ab R 25 A 08 B R T
Msp T HAEYIE Zh30 i s e A7 % 4 B Ak i 5'-
CCGG-3" 731, — H AN s i & A B 34k A BE
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AFRRIY . T B, PIARIKIE A 4 - 78 Jo Y Bk ul
BARE TR R A TR AR T8, Msp T BEU1™ P8 g vk
WA Hpa [ BV P09 S IKIEICHT 28 A AW

1 2 3 4 5 1

HENFRH AL T8, Hpa 11 B U)W 9 B4 UK A
i Msp 1 BV P91 W PKIE JCHT » 2R A Fg S
HRH AL VA, A7 AE CCGG AL A, 25 P A A1
Ji e [ PR B A (B 1) iR 5 U b
FAL T AR - DR LB ATTA5 21 A4 Y 2R 1K F
AR HE S PR AR —LE

3 4 S 1 2 3 4 5

HM HMHM HM HM

MI H M HM HM HM HM

HM HM HM HM HM

a

b ©

Do AR ARG I SRR T0: 2 I BRARAL A M: EcoR T +Msp 1 EEJ]; H: EcoR 1 +Hpa WY, M1: 50 bpi§DNA -5
s 1~2: B0 JRIE AT 3~4: 43 AR 50 BRI a~c RRIEREEY W 518 B4 R

I : Non-methylated sites; II: Full-methylated sites: Il: Hemi-methylated sites; M: EcoR I +Msp I double digestion; H: EcoR I +Hpa Il
double digestion; M1: 50 bp DNA marker; 1-2: Yellow chlamydospores; 3-4: Conidiophores; 5: Black chlamydospores; a-c: Different selective

primer combinations

1 EFEY R A 6% PAGE B MAERS 4R
Fig. 1 Partial result of selective amplification in 6% PAGE

2.2 E[EZH DNA FELKEFER
EcoR [EFEMEY 345 915315 Msp 1. Hpa [IHEHR
Y HEGT IECRT, A 120 X MSAP e #eM:9 38 5| Py h

it 28 X4 S T R A5 Rl
SIVEUFRIIEREIEY S5 AL G . R 2. 1 i RGET T
JriEIgsk PAGE JiE B A0 25 R ANER 2 B

&2 EFEZH DNA FEL MSAP 5347
Table 2 MSAP analysis of genomic DNA methylation

] i Pattern YRR/ PR BHRER/ Y SRR/ ERIEEER/ %
S . Total amplified ~ Methylated  Total methylated Full-methylated Hemi-methylated
LA e I, M. [M1.0) bands sites band ratio ratio ratio
ﬁdﬂﬁ? 1229 135 183 1547 318 20. 56 8.73 11. 83
Conidiophore
S
RO 618 116 97 831 213 25.63 13. 96 11. 67
Black chlamydospore
BT 579 154 138 871 292 83 B2 17. 68 15. 84

Yellow chlamydospore
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AR Xof 85 FE A FRT ) A= A P € 0 8 0 J A 7
TR DNA #E47 MSAP 23047, 1] A H 43 A 1 1
L4 DNA ft CCGG ¥ 81 iy H B AL % 20. 56 %0,
A IR LTk 25. 6300, BRI ATl 33. 522,
Ho sy A7 DNA [ B AL R IG5 60 )RR 1H 10
T DNA [ H 3L R e s

FEST A 00T L A8 R 0 R E 4 F DNA (9
gt A P A A R o 135,116,154 2%,
S HIAL RSN 8. 73%0.13. 96% .17, 68% . 434
6174 F AR R T2 H b 5, SR 40 Fn o (0 )RR 4
il 1y 4 AR A v T R LR . NGEitas iR
A DNA HEALAE e s v B 5 A pA B 5 i 1
T R AR AE A 1 1R 4 AR A R I
), LRI 2 DNA F AR K722 5 1, 3 (o FLR 64
F14) SRR 6 2 B 4 Y AR, 40 A 7 DU LA
SLiE Sl S

3 itig

MSAP (H R BURS™ 38 27508 ARG A6
4 DNA B b BTk Z — Bt fe AFLP
BORBEER AR Msp 1 A1 H pa I % HYEEAb U
PEEIAR TR X 43 FE R 241 DNA 4x B LR B Ok Ak
RS TR AT LA H L R AR /KO

e a9 TR 5 | RS 7K e AL & » A RO B TR B
iR e gty K v A A e 7 A ot R RS AT L SRR A
TrER B R H B 62 A A Ak, i FL 8 @
8 I (8, S 2 R AR, GRAD) | BV EEE A6 1 H
IRIRAR S AL AR BRAR S X P L 4 R T R Mgt 1%
FRAE o JEE B0 7E A PR MR R B 1) % 4 v, FEEROE
WL FA W 2E 5 XM 22 5 DNA HUEARAROC .
ARG R MSAP £, DARE i & 19 7 A 18 &
PR 2040 1 JE2 A - S Bk, 90 00 A s R 23 A=
T~ ORBR 5 PRI JEE 4 A6 - 119 & (KT 41 DNA FH
A A AT ST L 25 SR o A e 7 02 7
- REFNE AR IE /17 DNA I EAL K- 22 7 1]
S, PR (7% 2 €2 JEE 0 7 1) HY b 2K F AR AR IR 1)
PRI XIS SR T & T AR K
ASZAHRLAY , BB T2 45 ] NaCl 2R RFP . &
v TIOR8 1 & i A b B B AR K 2 A W 2 1k
ORGP UL e O R = e p E e e & (1
RZEARI R ALK BIK, 5 Mishra 585 2 38 (1
i —2%, Candida albicans & NIEE R RY)
H DNA Ak ] 458 5% i 1) 255 R 5B 8 54k

INEE RS S 2S5 S A i 54 E W 40
EREe At DL R B AU A R i B A k. C
albicans LEJCIEAE A YT ], Bl 1 A e s PR RE A6 7 2
HC Rl T iR i » — kA AR E r i
SR IR AT e 2 R R R85 el A 24 e i e 2R 3 A%
UG Y el N IS R N T2 =l it B D R NS 1]
DNA FF 5L b 8 42 14 2 DR Al 68 52 i HE iy . R
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SRIRAIARSEE . S350 i A B B A7 1 A B
A AL o BIOUSE PR Al 2 5 g T A B 5 T AR B
FLH 4] DNA FIEAR Y 32 2000, 20 AR 11 DNA W
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AR PR 0 )RR A T Y 4 T A R Y
TR, IR SR Tl kb KRR
PAFRIEA — 0 HAp 7 ol A o R i ok A B /D
4 PR AR o 12 TS 20 T BE S TR Ak 56 AT B A
ST IREIRAS T o e g AT ey el R Y B R
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