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Depend on cDNA-AFLP and MSAP Technical Analysis of Homologous
Diploid and Tetraploid Watermelon Under Cold Stress

YANG Bing-yan ,LIU Yun-ting ,HU Wen-jing ,YAO Da-xuan, DUAN Hui-jun
(Agricultural University of Hebei ,Key Laboratory of Crop Germplasm Resources of Hebei ,Baoding 071001 )

Abstract : Homologous gene expression in diploid watermelon 83166 and its auto-tetraploid stressed by low-
temperature were profiled by MSAP and ¢cDNA-AFLP. A total of 1564 fragments were amplified by 22 MSAP primer
combinations. Cold stress induced decline of methylation by 2. 8% and 6. 4% respectively in diploid and the tetra-
ploid. Twelve fragments were sequenced and searched in watermelon genome database,in which seven fragments
were certified as watermelon genome sequence. In addition, 1267 fragments were amplified with 26 ¢DNA-AFLP
primer combinations,in which 48. 2% were up-regulated,51. 8% down-regulated in the diploid watermelon ;but in
tetraploid ,58. 6% were up-regulated ,41. 4% down-regulated. NCBI Blast search showed that 23 frangments were
homologous to functional genes, including hypothetical protein ( 39.13% ), energy and metabolism protein
(43.48% ) ,material transportation protein (8. 70% ) , transcription relation protein(4.35% )and stress-related pro-
tein(4. 35% ) ,the function of the other 10 fragments were unclear yet. After low temperature stress, more gene’s
were demethylation and up-regulated in the tetraploid than in the diploid. They are mainly genes involved in energy
and metabolism and stress-related process.

Key words : watermelon ; cold stress ; DNA methylation ; cDNA-AFLP
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VARG IS ) DU 35 4 R = 5 0 kg Rk, F 9 4
PEZESE e B2 0 ¥4 S 1 DO A3 A T I 1R R 0 75 31
TR T AR BRSEARD B e A A
DU HTAE K IR, 25 A B DU AR A 45 15
A PREERR IO T A5 R, SR T4 AT A 1k
LB G 7 P U35 A 118 A 5 0 005603 T2 1 VG IR
Pk 2Rk R Z R —A T, o FAirid AR
RAPD'®' SSR' AFLP™' &L 28 i FH T HF 5% VG ) 3tk 1%
ZREPE X SCHE AR DL M0 R IM P I R A
PR B R IR DA A = A5 Ak, R AFLP 4 AR 43
MEAST) A5 1 18] 1) 38 1% 25 5, 445 SR S [ i P v I AE
DNA 7K°F i Z 8K, ¢DNA-AFLP (cDNA am-
plified fragment length polymorphism) £ A j& C. W.
B. Bachem 25" " 3 i) —Fh 22 R R IK L EH AR ,
R TWIS mRNA 22 5 R K R 2 22
AR Rtk EEMG SRR ER
EN GRS EEPINOT R c oo NUUE S 1= I B S 0 %7
W Z 35 (MSAP) J&—F B R 1Y AFLP £R | 32 H]
THF5E DNA HIEAR A 7K T R, DNA H AL 54
[EOBULE T/ STE i /SO < 3111/ = AR § I 1)) R
(8 AR S TRV DU A AR R4 T MSAP 43T & 3R i g
TABRANE PR PUAE AR ] 4 DNA F B A5 24
AR, REH WF5E K I NaCl Jikid J5 , DU AR E I
F AR S B AR & T AR R, i AR
BRI, AN EUEPE P TIZE DNA — 2% 45K 114 2% AR /N 5.
JETEARIR G T 0 A A A AR A 22 AR, A R TR
FEPEVEITE DNA (1 F 360 2 25 57 3Rk AP TE 25
ABFFEHR ALK 1 S HBEAR 83166 ( 514 K H: ] Y&
DU A A1 R, Fi) B MSAP 1 cDNA-AFLP $7 A%} 7
AR 5 RN SRR i 22 Sl A T hT K 22 57
J B EA T G A T RE A A W2 F DB, B AR
A 7R A AR R [T DO A 4 P IR 4 1 B 43
L1 IS it N T e i 7 = WA S T
1 MR5RF=*
1.1 RIewrat

2010 ARSI 2 R VR JE R 20 umol /1. 114 itk
R (oryzalin) B HUK 1 SR 83166 ( A1) 1Y
FfF (b AR AT FIHRAEL ) R A5 DU A4
1.2 KA E
1.2.1 #hEEFEEELE KL MFH 55C
WAKIE RN RWHHEEE 15 min, H AR 7 b, 3650 T 5%
A K B A B SRS SRR P AR 3 R, BT PGX-
3500-DN AL HREE A 1 (25°C/15°C 14 h OGHE/10 h

MR SEEREE 1500 1x) o $5FEZE 3 0 1 LT 4C
MRIRALBE 12 h Kb BRFIXT B4 15 £k,
1.2.2 Bty DNA BORENE 4k HOvy IR & it
A5 g, CTAB 42 HU DNA, # DNA ¥ T ddH,0
JE A RNA fif§, F 37°C K S A B 2 h, By 22
RNA, ZiA6f5 19 DNA HI3 AR 0 B A B Uk R A R )
£ 4 ( NanoDrop ND-1000 Spectrophoto- meter ) #5 il ,
T -20°C IR H
1.2.3 M RNA WIRER S B4 ¢DNA &R I
TRAMF B I 9 P I B 0.5 g, FI KR TRNzol &
RNA $2BGRFHREUR RNA |, 285 B R BRI i, Tk A
PRI A2 4SO RNA 119 5 AV B A TAG ), 1
-80CIRFFE ., FIF R AL AT cDNA A L 7]
A EEE cDNA I H B E e v VKA I, T
—20°CIRFEE
1.2.4 THEBERIGERERBIX MSAP ARAIE
FILIEAUFE . 750 ng DNA 3U EcoR 1F13U Msp 1/3U
Hpa [I7E37°CHEY] 7 b, HUEEY) 5 BeH] 5 pmol EcoR 14
3k 50 pmol Msp [ ~ Hpa THZL7E2U T, #H: 16°C i
FETR, IF HIRRRE 20 A5 R~ Ve I 389,
FRKG TR T 38 7™ ) BE 20 A5 TIE R k44,
VEREHEY HE 10 7= WU TE 6% 7514 1) 3R 9 M IO I 45 S 1
FIK ARG 5 GRS | AFLP,

cDNA-AFLP & 2 Fl1#2 ¥ Z 8 C. W. B. Bachem
AN EEAE IR 750 ng ¢DNA 3U EcoRIFI
3U Mselft: 37°CliFY) 4 h, THES 65°CHEYI 1 h DL
i) B 5 pmol EcoRI3%k 50 pmol Msel423k 1 2U
T, 4 16°CHEHERT R T FARG RS 20 A5 0014427 PR
R G , PR AR A T R R 10 A5 T
VEREEY 3 SRR P YITE 6% 251 %) SR Mt
JeBERE b FUK ARG 60 5 RRT 5 AFLP AR,

MSAP LUK ¢DNA — AFLP JZ W AR 2 5 9551
W1 ME2,
1.2.5 =RFBWMEWRENE HYIITI R/
YN W 34k % cDNA-AFLP 25 5 50 I BEIE , B T %
4 30 ul. ddH, 0 200 ul. FES.CAH 78 PCR X
B 15 min, .0 10min (10000 r/min) ,4°C # & it
Wo W ETHWHATE 2 WY 3G, PCR =Y & a0
U I FhL A I F ) R b 5 SR AR 2 ] ) Bt O AR O i
DNA [T & i, [l ™ 3% B2 81 R AR /A A
PRALAY pCM-T #fA I 4k 5 1 B BE IR e il AE
1:3 ~1: 8, HE =Y N2 KA H Toplo
N, W B PH Pk SR A 0% BHPE s e |
A TAY TR ARMS AR A FNT
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Table 1 Primers of MSAP
EIL/E 5= Fr3 EIL/E 5= 52l
Primer code Sequence Primer code Sequence
EcoR1 adapterl CTCGTAGACTGCGTACC Hpa Il /Mspl( H/M) adapterl GACGATGAGTCTAGAA
EcoRI adapter2 AATTGGTACGCAGTC Hpa Il /MspI( H/M) adapter2 CGTTCTAGACTCATC
Ego GACTGCGTACCAATTC H/M,, GATGAGTCTAGAACGG
E, GACTGCGTACCAATTCAA H/M, GATGAGTCTAGAACGGTA
Ep GACTGCGTACCAATTCAC H/M, GATGAGTCTAGAACGGTC
Es GACTGCGTACCAATTCAG H/M; GATGAGTCTAGAACGGTCA
Es GACTGCGTACCAATTCCC H/Mg¢ GATGAGTCTAGAACGGTGT
Ejg GACTGCGTACCAATTCCT H/M, GATGAGTCTAGAACGGTTC
Ep GACTGCGTACCAATTCGA H/M 4 GATGAGTCTAGAACGGCT
Ey GACTGCGTACCAATTCGC H/M,y GATGAGTCTAGAACGGGA
H/ Mg GATGAGTCTAGAACGGCAA
H/ Mg GATGAGTCTAGAACGGCTA
%2 CcDNA-AFLP ¥ #5(#)
Table 2 Primers of cDNA-AFLP
Glk/E 252 527l CIL/E 5= 751
Primer code Sequence Primer code Sequence

EcoR1 adapterl CTCGTAGACTGCGTACC

EcoRl1 adapter2 AATTGGTACGCAGTC
Eq, GACTGCGTACCAATTC

Ej GACTGCGTACCAATTCAA
E, GACTGCGTACCAATTCAC
Ej, GACTGCGTACCAATTCAG
E GACTGCGTACCAATTCCC
E, GACTGCGTACCAATTCCG
Eq GACTGCGTACCAATTCCT
Ey GACTGCGTACCAATTCGC

Msel adapterl GACGATGAGTCCTGAG

Msel adapter2 TACTCAGGACTCAT
Moo GATGAGTCCTGAGTAA

My, GATGAGTCCTGAGTAAAC
M GATGAGTCCTGAGTAACA
Mg GATGAGTCCTGAGTAACC
M, GATGAGTCCTGAGTAACG
Mg GATGAGTCCTGAGTAACT
Mo GATGAGTCCTGAGTAAGA
My GATGAGTCCTGAGTAAGC
M, GATGAGTCCTGAGTAAGG

1.2.6 SEYERZFSW KT R L BRE
5 5 7 I PR 2 308 22 (ttp 2 //www. icugi. org/)
B NCBI(http://www. ncbi. nlm. nih. gov/) AR
) BLASTX 47 [R5 L X,

1.2.7 Z=RHE Real Time PCR I§iF  ZEHL cDNA-
AFLP Z5 FBerfif 1 45, R A Light Cycler® 1.5 526}
PHNE R PCR ARG T Real Time PCR B0UE, HEHU
JRN S 18s rRNA, fifi ] Primer 6. 0 BE115 14145
WZHEH 18s tRNA 514 (F: AGTCGGGGGCATTCG-
TATTT, R : CCCTGGTCGGCATCGTTTAT) FIAFHE 25 111
21 ¥ ( F: AGGGCTGGGTATAGTGGCTCAT, R: ACT-
GCGTACCAATTCCTGACCT) . RNA ¥ 4 m5
1 £ cDNA fE NS HEH 18s rRNA Al H AY LR EEE
H H AIARAE S

PCR A %.10 pL SYBR® Premix DimerEraserTM
(2 x).,0.6 pL. PCR Forward Primer (10 wmol/L) |
0.6 nL PCR Reverse Primer (10 wmol/L) .1 L Tem-
plate ¢cDNA 7.8 wL ddH, 0, 3t 20 wL, & h 2 7.
95°C 15s,58°C 15s,72°C 155,40 MEHF,
1.2.8 BESH AW AR u K
555 X F A K i 28 St AT BB AT

2 ERE5HMH

2.1 MSAP HERE D

2.1.1 BEWKESH KA CTAB IEFEHUMPE R
5L K 20 DNA OD,,/OD, fH7E 1.8 ~ 1.9 Z[f],
28 1% B BRI P DK ARG ) 47 T AT, S RNA i
JE MSAP XA 22K
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FIIH 22 X7 MSAP 3 FH 51 0k A5 44 DU A5 {4 1 1H 1M 2H 2M 3H3M4H4M 1H 1M2H 2M 3H 3M4H 4M
IR AL B FPEHHEATY 4, 5211 100 ~ 500 bp ML HIA
(257 AR5 1596 A~ (1) o MR4E Msp | 5 Hpa 1l
X R AL 88 CCGG 1Y BURRAR AN TR] 195 oo it Xof )3
P L5 R 4 FPOR R A L 1(0 0) 45 A 3%
71N T i U AR A s AR S B A A L TH(0 1) A7 B RN
Hpa 1 B YT HE A7 f A0 BT Msp 1 BEVITEIZ AL A
b, (1 0) 4 BV R IR Hpa 1 BEYITERAL s b A
Y Msp 1T BEUIAEIZAL S AR AT IV (1 1) 47 B R R
PR DI E SO A G4 (R 3) o IR 3 Bl T

i

{

{
rtum

BN 3 N (3= o 2 I o N e N 3 B | - - e
fee ok 7 HYSE KB 1L 1915 50 49. 1% 51.9% - —— |
46.8% .53. 1% ; CCGG 37 15 1 Y 3 Ak 25 78 D) XU 46 a b

DNA P A6 i MRS — fipgfe, R IR b s, RIAAE O
o | o ; P :Eco + Hpa s M: Eco + Msp . A ;

PRGSO A 0 24,50

23.5% 26 1% 21 1% o %TI"EF] %'f‘t?ﬁ'ﬂ ( %é 4) ’ 1:The diploid,2;The diploid in cold stress,3:The tetraploid,4 : The tetra-

441’?& 'fEE/ ALIEF o EFI %’f’t%?lg& 2. 8% , IEM% ploid in cold stress. H; EcoR I + Hpa Il double digestion, M: EcoR 1 +

{ZIK—F F&T 6.2% . i%% ﬁ}ﬁ—? ﬁ‘ m{% rﬁKEj Msp I double digestion. A ; Non-methylated sites, B; Demethylation, C ; Hy-
R Ak 382 1 DU 5 A A 2 %1k7k¥t [y 2 St AT g permeivlation _
R 1 FREEH DNA # MSAP ¥ E i

Fig.1 MSAP fingerprints of watermelon genomic DNA
F3 iR ERENEBYBE RS
Table 3 Number and percentage of different methylation types in materials

BH (1% ) Number( Percentage )

A2 HEALIRZS

) AE I IR A B A A DU £ A AR IR Ak B U A5 R
Type Methylation status
Diploid Diploid in cold Tetraploid Tetraploid in cold
1(00) X% DNA Z18 F B Ak 53(13.3) 61(15.3) 49(12.3) 70(17.5)
(0 1) &% DNA PN H 3Lk 99(24.8) 94(23.5) 104(26.1) 84(21.1)
Mm(10) FAEE DNA SN 3L 51(12.8) 37(9.3) 59(14.8) 33(8.3)
V(11) T Rk 196(49. 1) 207(51.9) 187(46. 8) 212(53.1)

F4 E[FEZH DNA £ MSAP S TR R EWKE
Table 4 DNA methylation levels based on MSAP analysis

g 4 HI 34K Full methylated 2 H 54k Hemimethylated S HEAE Total methylated
Materials {115 Sites  FLBl( % ) Percentage 5% Sites  FLBi( % ) Percentage s, Sites (% ) Percentage
A%k 152 38.1 51 12.8 203 50.9
fIRIRALFE Y — 5 1A 155 38.8 37 9.3 192 48.1
IIERTEN 153 38.3 59 14.8* 212 53.1
A1 H15 A L ) D £ A 154 38.6 33 8.3 187 46.9

SR =T + TR =M 8= 1 + 1 + ;" RREREE, ™ FRESWEE  ARERERALH
Full methylated = I + II, Hemimethylated = Il , Total methylated = 1+ II + Il , * Indicates significant differences, ** Indicates very significant difference,

No marked indicate no significant difference

2.1.2 REMUERKXSHF ERAGERAEK LA e 5 AW D 2 AR (EKS), KA
IR ALET 1 RGN B ARG 07 i D BRI ALBEAIR IR 18] DNA AR AR K
VKT A B LC.D, e A 8 3 NS BLC AU i AR ARG R A A AR A A 37
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SR TR A5 B 61. 99% |, VUREHA N 64. 34%
A B JRAR IR IR AL TR Aot HR e A 25 LA v a5 2k
Y A R X R L AR AR R RIS Y A e
18.37% , DUffA 5 17.83% , 257 C R4 LIRS
BN B A 2o Y AR A AT A5, AR DO A A
ol B AR AR B - A7 1 43930 o 18.37% Fil 16. 02%
A D T o BRI, ISR F L R B AR X

R5 {RIBAIERIE DNA BEXEXTH LS

AR AP, TEE A DNA AL AZ S, PR A
TESIHTZ AN 32 EURIIMA T —AF AR POAE A LR
Je AR T2, P A 25 A R o T 24k
O EE s AT 25 55, DU 25 FRREAR A T R A
A HEER T AR T DU A A AR
PRI 20 HLTER A L P o /b, AR DU A 14
ZIRIFFAEAN TR FR S A ML R TRLMMA

Table 5 Comparison of the changes of DNA methylation patterns between control and cold stress treatment

TH_—T‘ =
KA KA HRCK AL In cold Number :nld ff;iffyif patierns
Type Sub type
H M H M A%k Diploid PUfEA Tetraploid

A A-1 1 1 1 1 165 172

A-2 1 0 1 0 24 25

A-3 0 1 0 1 54 52
AT Total 243(61.99% ) 249 (64.34% )
B B-1 1 0 1 1 20 23

B-2 0 1 1 1 6 9

B-3 0 0 1 1 16 8

B-4 0 0 1 0 3 2

B-5 0 0 0 1 27 27
&1t Total 72(18.37%) 69(17.83% )
C Cc-1 1 1 1 0 7 1

C-2 1 1 0 1 11 3

C-3 1 1 0 0 13 11

C-4 1 0 0 0 5 9

C-5 0 1 0 0 36 38
&1t Total 72(18.37%) 62(16.02% )
D D-1 0 1 1 0 3 5

D-2 1 0 0 1 2 2
A1t Total 5(1.28%) 7(1.81%)

2.1.3 HEUSEUERBESTRINEETN

MSAP ZHr 3L [l T 12 4522 5% B, HH 34k
B IR AR AR S DU A ) e A 2 F SR A A
Bk, 2SR BT kYR N sa R I,
H 6 25 51 5 78 )N B0 B bt 5 AH oL 5 3
99% ~100% , F5F]H NCBI Pk ) BLASTX P25 %f
7 &R R B AT RIIE)T S T (R 6), nT LA
M5 M6 5 M7 ¥R & 1, ML P A AR H S
HMYEREER X, M2 255 A R I 2 ) 2%
Z 5K Mba , M3 J&— ik 5 JAZ R 8h T X ek
KAEF T % A A AR A 55 S I, M4

P8R 53 ] 425 P 51 B 45 5 67 a5, fiE A DNA ) 5% 5%

ﬁ%.%o
2.2 cDNA-AFLP &R K9S

2.2.1 ERRIESH  FRBUWE RNA £ 1% B3
EWHGE S FL VKA, AT T Y RNA 119 285 ,18S FiI
5.8S 3 ZkiiEHF , RNA £ Y 0D,/ 0D, fHTE 2.0 22
A7, UAH RNA PR EUTT A R, vl DA R skl 50
MR, RNA JFG 55 5 1 B E cDNA, 3 2R HUPE
100 ~ 1000 bp Z [A], Fi & 8 4F, ol A 47 & — 2
¢DNA-AFLP FRico3#r .
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Table 6 Homologies of sequences isolated by MSAP analysis in cold stress

TDFs K/ (bp) ks i S D12 ke
Size Accession Pattern Similar protein Function
M1 292 EOX96331.1  £FIEfL  CHEPHEEARE S 5HWEK K F X EREENNa 0525451 7
M2 258 EOY28153.1  EKHIME 2R/ BEAMRECME FESHEATNBETR R BT LR 8 A5
BB AT LU R 55 17
M3 100 NP_173523.1 i Hi3Efk W AER C1 Je AR B RS AR oo ¢
LSRRG S R S AR LA F A SR
M4 145 CAC51380.1 a3 H 34k RNA A& B W HE RNA KA RGN B RNy, S 55 5l e
M5 385 XP_643160.1  iF Hi Ak e A X
M6 214 XP_004167709.1 FHHAL e A o
M7 150 EOY02413.1 i HIFAL frEE A x

FIH cDNA-AFLP £ A I 7 76 R A5 R 2L &
PR iR Rk (F 2) 25 B 2 iR 1 Xl
M5y ssh 5 26 X5 | Pt frk gty 1, 4t
133 1267 5007, M BCZ & T 100 ~ 500 bp Z[H],
SEREXT G A ST 1 2 49 K, Geit 2 Al
S5O AR 353 Sl b BRERIE 170 4
(48.2% ), Pk 183(51. 8% ) ; PUfHASL 304 4
SEaiy Hoh Rk 231 £5(58.6% ), Fi#E Ik
163 45(41.4%)

1 A2 AR A B AR 53« DU 4 R AL BT DU A5 44
A HRIERSR B ERERIL C R ERA
1:The diploid,2 ; The diploid in cold stress,3: The tetraploid,
4 :The tetraploid in cold stress. A ;Similar expression,
B : Down-regulated expression, C; Up-regulated expression
El2 #B4% cDNA-AFLP ¥ 1% E i
Fig.2 Part of electrophoresis maps on cDNA-AFLP

2.2.2 ERAFESWTRINETN
cDNA-AFLP FL [l T 33 2R B W22 5

Btk AT 2 kg I, sekE I, R T NCBI R
Ui ) BLASTX FRIF X} 33 522 & Beafb A7 Lb X, 44
RN 5OMEERA REER FBA 23 %4, 24905
FER 69. 7% ,AAEBE T 9 5(39.13% ) , fig
TSR SE 10 45(43.48% ) , W) Fis Al o6 2 4
(8.70% ) LN TAHFE 1 55(4.35% ) , WilEAIE 1
(4.35% ), 7MY 10 45 R B S5 2 0 3k B 8 41
TCIRIEE , PTRE R i A & B A B 36, 36 7 Hhailil
TIFERFAS 3 14 45 cDNA Fr B S E.

2.2.3 Z=R KK Real Time PCR IiF  EHUT &
—> EH Y cDNA-AFLP 2% 5 F Bt i#£4T Real Time
PCR A (& 3) , M AT DL SR AL 2R [E1 i
AR B 1A 22 DR R AR TR A BLS ek e sexf R A e 3k
wETT,

COO O = =
obvhroxONRO®

Kikg
Normadized expression

(IR AL In cold

3 cDNA-AFLP %% F B Real Time PCR 31

Fig.3 Real time PCR verification of differential
fragments by cDNA-AFLP

3 i
3.1 RiEMMBE TAENERENLSIT
MSAP £ AR F| H I X Bl EcoR 1 + Hpa 1l /EcoR
I +Msp I XFAHTF LA (CCGG/GGCC ) H g 1 B
ARG W FEURSAE 19 A [ 0 B PR 20 3 it AT D, HL
MSAP HARC 20 T4 i AE 4 2 WL ast 1% 2 i
FEH O AR ST CCGG 7 5 S fb 2K 8 %
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Table 7 Homologies of TDF sequences isolated by cDNA-AFLP analysis in cold stress

eyt #F% R/ (bp) HRS
Type Name  Size Accession

HRIEH ke

Similar  protein

Function

feit 510G TDFL 304 WP_016990997. 1

1,4- 330
2-ZR VR S A e R il

HE SRR T S A TR
WEY A ZEm ST

TDF2 327 ABNO08973. 1 PNBES -V IN TERRTE PH R A7 1 PE Y 2R 1K i i

TDF3 134  WP_022847483. 1 Il 2 M -RNA 4 B i HEFLAR R 5 [R5 tRNA 2Bk

TDF4 195 AHB61201. 1 Nef 2 F AEAE T AN AE ST AE A L 74 7 98 42 R 7

TDF5 213 AA061995. 1 Nef #4246 1 55 Nef 47 G Iy FEHER 11

TDF6 179 YP_006809469. 1 A IR n PERTAA A BT A LR 550 F

TDF7 150  YP_007643274. 1 RIT&RRA R BERE FER A U P I A 2T JS T 3

SEHE YA BRI il

TDF8 313 XP_007016017. 1 PRI IR S28 F R Li=RZE R X PN

TDF9 227  YP_003331565. 1 DNA HYREPENEEE 1 ULLT {47 DNA Z544 (14 T hE

TDF10 179 ACN88213. 1 NADH JJit & I3 4 (ZokifA) J& NADH JIit &0l 14 o 24 i o3

TDF11 159  YP_007542023. 1 TP B 1B R S (AN T SRE R AL BAL R 1 %

Yy Ta AR G B e

TDF12 297 GAE26757. 1 L-BIHIAAESS 2 ATP 2548 ARAG R MU ATP, SR8 AL 4 %
JEAHOC TDF13 192 NP_001001415.2 PERIE S5 AR R B RO FRE S 0 5 A o
SR TDF14 171 ACH47337. 1 RNA AT B W73k RNA AWM EEA IR, S 500

B, AR K A B AR B 2R ALY LLXUEE DNA P 5
GIE SIS EC R A O = TS U 77N
FVOREAR Y 4 H SR AL 2R 2 B A 30 R A R e fk e
2SR, SRR BT 45 R — 5, B
st A P A AR ) U DO A5 (AR (] 7 DNA Y LA
BREBHEFAK, SRS R DU R
A A B 1 DU A A A R 22 T 2 B AR TR R 1Y)
SR BB T DU AR R PG NG 0 AR KO A2
IR 0 AR A, AR AR DA
TR FICIR S ¥ & A TS R B 1Y) 25 FP AL A
SR AL BB T A R R DU A A A AR AN TR H 34k
AL HCAR IR IR 28 3, DA i 45 T 22 (g i 36 25 R0 75 3]
Fik, MSAP HA Z &1k, JCT5 B miE Br oA
DNA A7 51 6 4 i B AT b4 25 A1 201 915 F1 PR e v e
F LA RR EIEAT /04T, SLREARSIN DNA i BERR S M4
SRR ST (B A Y DNA BRI AN AR
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