wF @ ¥ 201520 :81~85

- YRR -

DOI.: 10. 11937/bfyy. 201520020

EESEMEREXERERRIZN
cDNA-AFLP #$% 45

KA, WO, R OX A, F 4K

(LA P EREEE EYPFSTIT, LR B 210014)

W OE.AARGEMSS 78S AEM, R A cDNA-AFLP £ % B+ 5 &A% 200 mmol/L
NaCl & 23t A K £ F Rk Hvh, - R M ¥ 2% RT-PCR ik itz A& B 6 2 phid o0 20 %
AR, BREAW 256 R FRI| MBS TY I E 423 X THoHO&w, LT FLANRE
SR P 2U EZNNFIEIMER UL EFE LA REARSRARE, Z2FERM HEXET B
MAAZRGE;FERT 2H5MEMAEZFARRE, 27 5 B85 F X LB A B R R MK
2K EHFEEREEZEOLARRARMEEL IV 5AHEEGARNRRYEZF AR AEALZLAE 3 h
AR ERS, MAENEEImm AL TR TH, ESBLRT AR THELERSG,FEMNLE

B F AT R

KA =M ; DNA-AFLP; i £ ; 3R 3 38 401

HESES:S 684

VEMG (Prunus maritima Marshall) & 3725 B 2= 8 i
— PRV AETER SR T E A 2F 22 M Bl R B3k
AR B R PE I R BN R A AR 3 RS
BERELERSFZHBR TR —FEIR) s
TAEYS . T EMRDRE YA MBS TR
UEBA A ATZE pH 7. 9209 F1 0. 9% NaCl™ i s fifr 181 45
HFIEFAK, EWNE 2001 175 FEM LR L5
FEWEA B B Bt AR B T PR T — R PR .
KT H EH EA PR, AUE KB ARIETE 6 g/L
NaCl b ¥ F A K BRI, A K E &K FEIEREIR Y
NaCl 2b Bk B Tt S S TH G M s 340, t T L e 1 g
% 8.8 g/L NaCl ™ ,

cDNA-AFLP 2755 /K PR e H 22 5 3R IR A
MERZ — BAEREER EEEIHREE. BF
EREMEREFARZL cDNA-AFLP ¥ 5 &4 1058
SReE i BRI ERNRAENESR BB R
4 Bk (trivially distributed file system, TDFs) A] £ K

FE—IEEEN RALAT9 K . ML, AHMAR  AREZAER
BEAEF FFH R T4, E-mail:chzhang0714@163. com.
FEEE:F8HA966), B . ML AR AL ZNFEAHTH
W BA)V B EH % T4, E-mail:lwlenbg@mail. cnbg. net.
E&TIR iz 5 A A £ 453 %0 85 B (BE2011324) ;32 25 8
B A} 3 B ML BT 5B AL HA #T A 2 R B A B (F 201101,
Wi B8 :2015—05—21

SCERFRINAG A XEHHE:1001—0009(2015)20—0081—05

BBt B2 L PR A IX 15 B . R cDNA-AFLP
RERE THEZSHEY TR SCEN , EZ A 505
KEThEEE O EE BB R YA R 5515538
PR DR B A S R DR AR SE B PR 4

RS TE I B 52 v IR A A [R) o 0 2 35 4 v
Tif 52 20 Bl 38 AR BE AN [R) , X AS [R) A IR 2R AT it R 1 VPR 5
PR AR AT i 32 200 mmol /L #9 NaCl 4k 3 H_ 5 1 H} i
VR AT MR R A 5 B, TEILIERN B IR
FI I cDNA-AFLP $5 AR X ¥ #g 25 3 41y v 78 & 31 38
TR 22 S AR AT AT, LA 90 Y M T R R S 2
W R HHE A B i R AL IR R AL — S AR o
1 #R57EE
L1 skt

AT 30 5 U 5 5 R AT ST R R AR Y
YBE AR B IR RN 200 mmol/L NaCl # 47 #: 38
AbER, AhFE 0.3.12.24.48 h 54 HISR A M A, W AU O
JERTFE .

RNA {42 BUR7 & . DNA g fk[m ik F & 8 T
Jt 5L Bioteke A ¥4 R A PR/ F] » Tug B4 Bioteke /A H]
7= Power Pfu DNA B & B, ™ 4E cDNA & iR 55 &
TaKaRa M-MLV RTase cDNA Synthesis Kit, T, DNA
ligase i35 1 H TaKaRa /A &), FR il £ N 1 B EcoR 1.
Mse 15 H BioLabs 28], 83K 5 1WAy 345 | 9 X F¥
R Y AR AR R
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1.2 R
1.2.1 & RNA B W8 cDNA AL 218

Bioteke 4% 7138 I 4 H RNA $2 B 7] & Ui B 45 48 B
BALRAG M B RNA, 2 1. 0% By B Wi e i Tk i
W&, 2 TaKaRa A R BUEE cDNA A B £ U B
4 % RNA & BAE cDNA 174k,

1.2.2 WYI5%EHE  H EcoR 1 # Mse T FR il 14 A I
Xf cDNA #4715 ,40 ul B4R Z 45 dscDNA 10 el
10 X NEB buffer 4 uL,Mse 1(10 U/uL)1 uL,EcoR 1
(10 U/pI)1 pL,BSA 0. 4 pL,ddH, O 23. 6 uL,37°C JZRi
4 h,75°C K% 15 min, FH 60 uL KR HEATERE, 1] 40 uL
1= 1 i Mse 143k (50 pmol/L)2 pL, EcoR 143k
(50 pmol/L)2 pl,10 X T4 DNA ligase bufer 6 ul,T4
DNA ligase (350 U/pul)3 pL, ATP 1 pL,ddH,O 6 pL,
2 000 r/min B.0> 10 s J5 B 16°CHEEA 12 h, EcoR 1
BB N T, Adapter-E-5', 5'-CTC GTA GAC TGC
GTA CC-3'; Adapter-E-3".5'-AAT TGG TAC GCA GTC
TAC-3'; Mse 1 # 3k 51U F, Adapter-M-5': 5'-GAC
GAT GAG TCC TGA G-3'; Adapter-M-3';5'-TAC TCA
GGA CTC AT-3',

1.2.3 Wiy KEEUERETYERATEY ., B
P-HE |98 5k E0.5'-GAC TGC GTA CCA ATT C-3';
M0:5'-GAT GAG TCC TGA GTA A-3', 50 pL Fiiy"
WIRKREEEE™Y 5 «L,E0(10 pmol/L)1.5 uL,MO
(10 pmol/IN1. 5 pL, Tag #§(2.5 U/pl)1 pul.,10 X buffer
5 uL, dNTP (2.5 mmol/L)4 pL, Mg** (2.5 mmol/L)
3 pL,ddH, 0 29 pL, PCR ¥ #4785 #:94°C,2 min; 94°C,
30 s356°C,30 s;72°C,1 min, 30 ME¥;72°C ,10 min,
L2.4 MREEMY BRI B RS By g Fh
W R 2 45 MY AR S IRBY HIA R, 20 wL
RNMAAREFETY MEHBETY 2 L, 31W4AS 1.2 pL,
10 X buffer 2 L, Mg?* (2.5 mmol/L) 1.2 pL,dNTPs
(2.5 mmol/L) 2 pL, Taq #§ (5 U/pL) 0.2 pL,
ddH,0 11.4 pL, EEMEY HFEF R 94°C, 2 min;
94°C,30 5365°C,30 s(—0.7°C E/cyc);72°C,1 min, 3t 14
AMEF 594°C ,30 5356°C,30 $;72°C,1 min, 3t 23 MEIR,
BJ5H 72°C,1 min, EcoR I &#FMEY HE4% 5'-GAC
TGC GTA CCA ATT NNN-3'(NNN:CCA,CCC,CCG,
CCT, CGA, CGC, CGG, CGT, CAA, CAC, CAG, CAT,
CTA ,CTC,CTG, CTT, X} K. 5| ¥ 4 5 # ¥k & E1-E16),
Mise 13681189k 5'-GAT GAG TCC TGA GTA
NNN-3' (NNN: AAA, AAC, AAG, AAT , ATA , ATC,
ATG ,ATT, ACA, ACC, ACG, ACT, AGA, AGC, AGG,
AGT, X REB ¥4 SR UCH MI-M16), YE8EY 174
FH 6. 07075 ¥ B 7 I Bk Jic 36 J5C L 9K, 7E 0.5 X TBE
80 WHLYK 2 h [ R Ye ik kil , 4R Y B A5 Gt 45 5%,
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k5 CHALHOUB %09
L2.5 ZRFBHASFEEMNST BOHERRER
BA 200 pL B H LA 20 L ddH, O, %31 24 h L)
b H VW AR, R BT R R AR T AT 2
WYY W= A 1. 0% BBERE AT A AN DNA F- Bt
WIS, 5 [ 0508 B 1) i B e Ak K B A T IR 32 25 4
DH5q, FHPEE 41 F #E & 26 38 W P . 6 r 453 51 F1
GenBank ' BLAST #4477 51 R IR 4347 .
1.2.6 ZEFEERBEMEER RT-PCR 40t HEE
2 /TR 3 A% 35 3 PR 7R S ) 2 0 B 6 A B 7 v A 8 T
KGRI AT S, Kb R B A B3 R 5|
40 4 E16MAF 3k 5'-ATT AGG AAA TTA GGA-3/,
E16M4R ¥ 5-TTG CCG TTC TTG GTT-3'; Hi%E 4%
BRI B Y4 4 ETMI2F Y% 5'-CAC TCA TGC AGA
CAA CAA AG-3',ETM12R ¥ 5'-CAA TTG CGG TTA
TGT TCA CA-3', PASCHIZKE #) Pmactl Jg P F5 %
PO 3o i ) 2 Bk R R BEEA T2 52 & RT-PCR
Bk,
2 HRE5SW
2.1 Titkh 2R RIKIEFK cDNA-AFLP 43#7

“EEME 5 575 AbERER S E 0 A RNA 455 R 58
By, ] T RS RS R (F 1D, 218 TaKaRa
AL EE cDNA A B & U6 B3 RNA & B D%
cDNA, #1741k, A A BEE cDNA 23551 9- 85
A s X HSR FHW B I 4H A Mse 1 #1 EcoR 1 BgY) J5 #6473
B R B e Y AT Y B R R YR, s
W R B R B HHE 100~500 bp,

TE:1~5 FEAGLI R EALBE 0.3.12.24.48 h iyt fr,
Note:1—5 represent the leaf samples of beach plum seedlings after salt
treatment of 0 h,3 h,12 h,24 h and 48 h.

B 1 5AMAFAEEREER RNA BKEiE
Fig.1 Total RNA electrophoresis display of five leaf tissues

PR T 16 4~ ENNN 5 16 > M-NNN 41
A A 256 Xt 5| #1%F 200 mmol/L NaCl 4b 3 j5 R 7] i i)
BURE AT AE I Fr AT SR . S5 SRR I, 256 3¢5 ¥ ]
DAY 184tV M A 25, FR A5 3 4 263 S5 AT ARG ARH
R 1 EHBLBEX T WA & Y 11K 00, o0 20 0 1
T AT MAEIER R B,
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*1 256 JI5IMAS HIM AFLP £H#H R H 54
Table 1 Numbers and polymorphism of AFLP bands by using 256 primer combinations
519
Primer Ml M2 M3 M4 M5 Ms6 M7 M8 M9 Mi10 Mi1 Mi2 Mi3 Mi14 Mi5 Mi6
El 19 20 15 14 16 19 17 16 18 17 19 16 19 16 17 20
E2 14 15 16 16 17 17 16 15 13 14 17 16 14 17 15 17
E3 12 11 15 16 17 18 17 15 17 18 18 16 19 16 16 18
E4 19 20 17 15 17 19 13 17 13 15 18 18 17 15 17 18
E5 15 19 21 16 19 19 16 15 14 15 17 20 19 16 17 17
E6 12 14 15 14 16 17 14 12 16 17 14 13 16 17 18 20
E7 13 17 18 19 17 16 14 15 14 16 17 15 19 20 16 19
E8 15 17 20 18 20 16 18 20 16 18 20 17 17 18 16 19
E9 14 17 16 15 16 17 18 20 12 15 17 14 16 19 18 20
El0 15 17 14 13 16 13 13 12 16 15 20 17 16 16 18 17
Ell 21 17 23 19 16 16 17 19 22 17 17 18 19 17 17 15
El12 17 18 18 16 19 19 14 16 17 15 13 21 16 14 17 18
E13 17 21 20 21 17 21 18 19 17 14 18 19 20 18 17 14
El4 15 15 13 14 15 12 17 14 13 21 16 17 18 19 11 17
El5 16 15 18 15 16 16 16 15 18 19 18 18 18 17 18 16
El6 15 14 18 20 17 15 18 14 16 14 17 15 20 18 13 18

2.2 ERRBREYEBSMT

W 47 T 0 2 5 4 HEAT 2 R HE R ik, 3
3 24 40 U R RIS BT R . K AR Th I Y
53647 BLAST Xt 455 3% 2. WG Bt &
H,2RFBENIEEESLEASREARKES R
S, BE —SRAMEEEA ., HPRERT 2 4MEd

it A O¢ 25 e 2L I Fr B, 1AL 6 43 3 D ETMIL2 Fi
E16M4, R/ 3 2 222 bp(JE 2A) Fi1 89 bp (&l 2B) , Hif
# 5 7F GenBank /A i i) B} 35 & (Fragaria ananassa
Duch. ) Bit#% 12 8 HEE I FIRME R 8126, J5 34 5 W i 72
(Securigera parwi flora) KA B A RS R Y
92%.

*2 HE TREBEEERFROAFIEER
Table 2 Sequencing and comparing results of differentially expressed gene fragments from beach plum under salt-tolerance
514 JBERA it — B HRS EfH
Primer Length/bp Function Identity/ % Accession No. E value
E2M11 307 Po/OH-LL26/2002/US polyprotein gene (Sapovirus) 90 AY974195 le-110
E10M5 82 BRA21-RS/04 RNA dependent RNA polymerase gene (Porcine enteric sapovirus) 89 EF183479 1e-20
E10M16 104 Pa_22522 transcribed RNA sequence (Prunus avium) 100 GAJZ01006690 5e45
El1M1 93 Flavin-containing monooxygenase YUCCAS8-like (LOC101308331) (Fragaria vesca) 93 NC_020492 2e-15
El11M3 227 Tubulin alpha chain (Schistosoma mansoni) 97 XP_002574232 0.078
E12M12 241 Swine/C28/CHN/2009 RNA-dependent RNA polymerase gene (Sapovirus) 96 HQ292717 4e-30
E14M10 304 BRA37-MG/05 RNA dependent RNA polymerase gene (Porcine enteric sapovirus) 83 EF183481 le-84
El6M4 89 Asparagine synthetase (AS2) gene (Securigera parviflora) 92 AY208747 7e16
E16M16 55 COL domain class transcription factor (COLA) (Malus x domestica) 88 HM122534 6e-07
EIM1 69 k31:9035062 transcribed RNA (Anolis carolinensis) 94 GAGB010392537 0. 074
E1M5-1 242 Tubulin alpha chain (Schistosoma mansoni) 97 XP_002574232 0. 003
E16M6 58 Pa_03973 transcribed RNA (Prunus avium) 98 GAJZ01001984 3e-18
E1M9 297 Swine/C28/CHN/2009 RNA-dependent RNA polymerase (Sapovirus) 95 HQ292717 le-128
EoM16 64 k411485681 transcribed RNA (Anolis carolinensis) 86 GAGC011032255 9.8
E3M13 291 sw/PCA7b/NL RNA dependent RNA polymerase (Sapovirus) 92 JN644276 2e-114
E8M12 108 CPSCT029 microsatellite (Prunus salicina) 73 AY426214 2e-05
E5M15 60 Pa_02723 transcribed RNA (Prunus avium) 98 GAJZ01001401 2e-20
E5M16 126 Polygalacturonase gene (Prunus persica) 90 FJ940722 2e07
E7M12 222 Sulfate transporter 3. 1-like (LOC101305326) (Fragaria vesca) 81 XM_004290579 8e-82
E8M3 69 RIB40 DNA (Aspergillus oryzae) 86 AP007150 0. 90
E8M8 74 Uncharacterized LOC101219560 (Cucumis sativus) 96 NC_026657 3.6
E3M4 52 EST from mild drought-stressed leaves (Populus) 84 CU232315 6e-06
E9M8 73 Pa_10055 transcribed RNA sequence (Prunus avium) 88 GAJZ01004302 le19
EloM2 74 Predicted protein (Populus trichocarpa) 83 XP_006373300 7e09
83
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bRy PNV P 2 d Y
Note: Arrows showed the polymorphic bands.
B2 My 5% AS ETMI2(A)F EI6M4(B)
SAMEHRPHYTEER
Fig. 2 Electrophoresis diagram of amplified products by selective

primer combination E7TM12 (A) and E16M4 (B)

2.3 ZEREEEERMRIR S

FIF € & RT-PCR Kk 2 Mg ER B By R
KGRIV T 5B R R 1 e iz 2 I R IR Y
Z5FREHN B Pmst, S53ACTERTALL 2K 7EALTE 3 h
AR 3K B X4 g » 2 S B Ak SR [ 3 i R 3k &
W RE(E 3A) . TEMR ZER M R B R SF AR AL,
DATEAR A i) 2Rk BARXT8 (B 3B) , E B Rk
BRIEACARL , HE 00 FL T BB R e R R A8 F A R TR, H
FEAERPITHEIIRE,

A

250 bp
100 bp

Pmst

500 bp
250 bp

Pmact1

250 bp
100 bp

Pmst

500 bp
250 bp

Pmact1

#:M,DL 2 000; A /7 1~5 4358 200 mmol/L NaCl 4b 3 0,3.,12,
24,48 h; B 1~4 RIRMG—AE AL E MR LR G FIET .
Note: M, DL 2 000 Marker. Lanes 1—5 in Fig. 3A show expression of
Pmst in leaf tissues of different treatment time of 0 h,3 h,12 h,24 h,48 h
under 200 mmol/L NaCl. Lanes 1—4 in Fig. 3B show expression of Pmst
in roots, stem tips,leaves and inflorescences of beach plum annual seedling.
B3 MEOHESEEER Pms EiEME 5 1MLEE
RS (A)MFRARH (B MR X
Fig.3 Expression patterns of Pmst encoding sulfate transporter in

five leaf tissues (A) and different organs (B)

84

3 Hit5itie

FEXoF 0 Jih 38 4035 07 2 37 ok 6 DX A 0 B3 TR T L
— B AL R 3k R R Gook 58 Y ZE R A
T EMEN S BRI R EAEE SRE BM,
PR A X R B8 A TR DY . B AT ST & B A AE B i
RN ML B R AV R L2, 40 Na™ /HY #i [0 4% ia &
5 R A N B3R 4 KRR AET s JEL A P B &
HATAE Y 7E40 M P HEAT B B AT S BRAR A TE A,
R RB AR SR AR B, A R ol 0 1 T s 2 B 1 Y
REfd Jnam 5 SRS AR 1 VY . FENRAME b, T R LAl
EFRT — & MR, (B 24 P T A B8 AR A 2
L HRIE RIS T B F Na® WEMHE
B (MDA) & & 3 B 5 v B2 32 = i 6 b, HLit - Na™ 3
KR PR T L3P A Na® 8K R, R R E
P TARRT A RE Nat, F RN,
RfE SRV BE 3G N, AR R T B A B X RS
AR EIEEEHSENA A EER mbtE kL
i A HOR KR RBOREN 2 5% FHE TRER
A M lE] CO, Vi BEHLAEAE ™ | G 7R S AR T AR SR 1Y
BB RER.

¢DNA-AFLP # A& 2 BACHEM £ 2 i iy 3£ F
AFLP f—Fpffi 22 B RIKEE N AT BT R . W5
FH 200 mmol/L NaCl &b PHIEEM A= AR 1 2 $5 401 8, % 5 1~
AN A BRI [B] P A i iR AT 25 57 s 43 A SR R U T
Mse 11 EcoR 1 & E§Y) G #4773 , 15 20 T 15 Wi v] B¢
W& AL T EM I cDNA-AFLP i fi R 1K &R .
KT 256 XTI WA G LYW H T 4 263 LA SRR
R RIZE R AR 47 45, BRI 24 SEAT SORE U R A
FPFILLRT . WG B2 iR, 14 B RN B A [F
BHmER B EZE SR ERE T . 5hEHEeE
HEMX, HEMZREN A TR, KIRT 2 MEY
i A 5 22 S 5L R B, K/NG3 1R 89 bp il 222 bp, 43
1) 0 e R R A W A PR R [T R R 9206 L B
R E LIS N FEME R 81% ., BEAEHREH, KL
Tk iz 5 P il A2 AL ) A 3 o A T AR A Bl B /N2
TriAS FE R AR IT b PEI i, SR BB BT Y
RABEA £, BiIRELYE 12 2 H (sulfate transporter,
ST) EAEYABACE &2 P BRI 2 A FER R 0L 5
Z—  RAEYHER S EAE A IEY R ESRTS
RARREYTIENEERRZ Y, R ER,
B H EEE N AR WM F 343 A8 AR B R,
SRR LG 2 B H 22 7 BUEE I IE R TE T 3k
i ROk, HAEAR Rk B8 m , R H T Eh bhE B
A — e N, T AR 2 e 1k Foih 38 F) SRR 2. E TR
ERMEZFEL SHED T EEEZ VI, I Na* -H* g
mEFEEH KGEEEH BREL BB EAEEE
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BAURGES ARy — L E W E M. %
SCHHE 7R OB 2 B 1 22 5 7 Be R DR AT LA 7 £ il
AR, , R BT BE R AR Y 1R N B T AR AR — A OB
WATRERIX 5 MR A fh T M UG, X T iz &
H BRI REIE 75— BT 5T

DA hhaa T BT SRR R A1 kL R cDNA-
AFLP HiR BR8] T 5 MHEA KK 47 2R R B,
24 N BEBOT DI P, LEXT 4R B 14 A 5 E &N
HA RN, o s VL E 48 s 4R 40 7 Al R i B R T
XA R BFFEA] LLRHR A $ 78 A T Eh e ML B R A — 5
HEE,
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Preliminary Expression Analysis of Seedling Under Salt-tolerance in
Beach Plum Using cDNA-AFLP

ZHANG Chunhong, HU Shuying, WU Wenlong, LI Weilin
(Institute of Botany,Jiangsu Province and Chinese Academy of Sciences,Nanjing,Jiangsu 210014)

Abstract ; Using rooted ‘Beach plum No. 5" seedlings as experimental material, differential gene expression analysis was
performed under salt treatment of 200 mmol/L NaCl by using cDNA-AFLP (Amplified fragment length polymorphism).
Expression patterns under salt-tolerance and in different tissues of the candidate genes were then revealed by semi-quantitative
RT-PCR validation. The results showed that a total of 4 263 distinguishable bands were obtained by amplification through
256 pairs of selective primer combinations, and 47 bands were obtained with significant differences. After cloning and
sequencing of 24 bands, sequence analysis of them showed that main functions of the 14 differential sequence segments
comprised of metabolism, transcription factors,stress-related proteins,etc. Two fragments related to plant resistance were
obtained and had the 92% homology with butterfly grass asparagine synthetase,and 81% homology with wild strawberry
sulfate transporter gene respectively. The differential band homologous to the wild strawberry sulfate transporter gene
was obtained and the expression level reached maximum under 3 hours treatment followed by gradual decrease with the
increased processing time. Tissue expression analysis indicated that it had the highest level in roots indicating it mainly
played a vital role in roots.

Keywords : beach plum;cDNA-AFLP;salt-tolerance; gene expression analysis
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