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Abstract: S-adenosylmethionine decarboxylase (SAMDC) is a key enzyme in plant polyamine synthesis
pathway, which affects plant response to stress by regulating polyamines content. In order to explore the
function of PpSAMDC genes in peach, PpSAMDC genes were identified and the protein sequence charac-
teristics were analyzed using bioinformatics in the study. Real-time quantitative PCR was used to analyze
expression pattern of PpSAMDCs under abiotic stresses. The results showed three PpSAMDCs were i-
dentified in the peach genome. The results of phylogenic analysis indicated that PpSAMDCI was located in
outer group, while PpSAMDC2 and PpSAMDC3 were closely relative to SAMDC proteins of Rosaceae
plants. All the PpSAMDCs proteins were hydrophilic and acidic proteins. The random coil was the main
secondary structure of the protein, and no transmembrane regions and signal peptide were existed in all the
PpSAMDC protein sequences. PpSAMDCs interacted with polyamine synthesis related enzymes and DNA
methylation transferase. The multiple cis-acting elements response to stresses were found in the PpSAM-
DCs promoter sequences. Quantitative PCR results showed that PpSAMDCI expression was induced by
drought and NaCl, but not affected by low temperature. PpSAMDCZ2 was simultaneously involved in the
regulation of peach in response to the stresses such as drought, low temperature and salt stress. Expres-
sion of PpSAMDC3 was negatively regulated by drought stress, but induced by low temperature and salt
stresses. The results of this study lay a foundation for further research on biological function and molecu-
lar mechanism of stress resistance of PpSAMDCs genes in peach.
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FLENTHEARE YA b ek, BRI PpSAMDCs HE DN A A4 1) 2 D g 58 58 FE At . o Bk A9
P b o A A PR B U

1 M5 RFZ®
1.1 R R AR b 18

AHESE T IR R A TR A 8 2 T T Ak bl , F )2 FR AL B 0 5228 B BEAD 3 A T IR BT R FR L A
Tt s EA=2 D, FrAMYMEFERFRERE 25 °C. 16 h YEHE/8 h . HHXHRE R 60 % 35 T 4
K. EPFERKH @O — DT R AR B I A O AR, S BI A AR TR 4 CARIR A 100 mM
NaCl #40) H ARG T By B2 i, B4 3 250, B2 h Al 3 4R, 38 o B, T AC3RAE 3 d F1 6 d I HUEE
fRIRALHEAE 2 h 4 h BFEURE, ERIIA7E 2 d R0 4 d B EORE , HORER B RRAFL R BT B 3 S0t By AR AT AT A 3L A
FERE X B HORE S P T AN S, B T A PR, A —80 “C IR VKA th IR A7 . & .
1.2 HERZA L PpSAMDCs EFERNEE

i@ 3 AR IF TARI 85 2 Chttp: //www. arabidopsis. org/) T ##F I+ 5 4~ AtSAMDCs % [ ) CDS
7240 . F) R R 48 2 0 5 B, 7E Phytozome v13 Chttp: //phytozome. jgi. doe. gov/pz/portal. html# ) [ 4
e Bk R R A B0 HE B ( Prunus persica v2. 1) 384T Blast, %62 Ak PpSAMDCs [6) P & K. M ™ 3h T 2%
PpSAMDCs He R i A4 . CDS JF 41 . A AR ¥ 9 SR 46 % i+ ATG Ll 2 000 bp B JH 3 )%
G DIAE TR Sope . AW B o i R IB o i 4%
1.3 & RNARES ¢cDNA &5

KB RNA SR BOLH & CE TAY TRERMGABRA R, 1) SIS S FE B RNA, FIH 1% 5
W BE E B Tk RN 28 A0 23 0 06 B O F s M N g A I RNA, R PrimeScript™ RT reagent Kit with gDNA
Eraser(TaKaRa, Ki%) XKl 76 %% (1) RNA K5 sk st cDNA, BARSEAE T b4 BOud 0] 53617
1.4 F3ERENF

AR KR PpSAMDCs %A 75, FIH Primer premier 5 #{F 3 i 54N S H 9 FE 2 K51 4.
S RS RO W HEARGRTEA /G, 2Ky E51Wrs g 1 . DLEH A cDNA Sy
#2, A Phanta Max Super-Fidelity DNA Polymerase Gifi MERE A= ¥ B I B IR A7), B 50 # 47 PCR ¥~
WL YRR N 50 pL, BAREAER MU T, P ARIT . 95 CHIAEME 5 ming 95 °C 30s, 55 °C 30 s,
72 °C 90 s, M 35 W 72 ‘CHEM 5 min. HU5 pL §7 3G = Wy 047 B iR A 066 i L vk Az I, R R DNA 2 Ak i 5]
& (SIMGEN, HuHD Bl H iy Be, 4% pBLUNT #& (XS AEWMHARARA A, ba0, A KIGT
B DH5a, X BHM 5 5o B % 2 B 28 B0 (D0 A= W e AR AT B B2 4 2 /A7 I )7
1.5 REREERHFEL ST

FIH MEGA4 8 %5 PpSAMDCs 8 H AL H A ) #h (1 SAMDC [8] 8 2 B 7 91 #6147 2 75 50 ek, SR A
Neighbor-Joining £ #) & RS & F M . bootstrap (HI% BN 1 000 IRE L. FIH NCBI M+ BLASTP #F
XA SAMDC £ )3 80847 [F] JE X L5341, R DNAMAN B F 17 7R .
1.6 E£MERESN

XTI IR 1) P pSAMDCs P 4 i (1) 25 11 5 91 47 AE 005 B 2240, A NCBI Mzl CDD T =it
RSP 25 ¥ 38, R ExPASy M35 o ) ProParam T H Wl PpSAMDCs # 1 #) B AL #5: 1% . 32 Ff SOPMA
Fl SWISS-MODEL T. H 43 5 Htil] PpSAMDCs # [ () - 45 Fl = 2544 . FIH LocSignalP 4. 1 3K {4 Tl
55k, A TMHMM fitil) PpSAMDCs # 1 i 5 B 45 4 5k, FIH] STRING T H B GAEE A, (4 H7E
2 T.H. PlantCARE 73 #F PpSAMDCs Ji3 8% b B9 AE oo,
1.7 WHEZEEZ PCR

%M Primer premier 5 B {f & it PpSAMDCs N RMHEE 514 (£ 1, Al TB Green ©
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Premixz Ex Taq™ %65 87 (TaKaRa, Ki%) 15 Wril & PpSAMDCs 3 B kB, HAkm
AR BRI L S UL B AT, LIk PpTEF2 NS IER Y, XFIRpJE R A k004l 1, JE
AR Rk FC=2"2" ARV, AR U T S AEY R B 3 A EE NP

Y fE AR i 22 R0R.

®1 XHARETASIWFT

719 4 B

Em 5 G —>3")

B 1) 5145 (5'—>3")

PpSAMDCI-¥

PpSAMDC2-¥"

PpSAMDC3-¥"
PpSAMDCI-qRT-PCR
PpSAMDC2-qRT-PCR
PpSAMDC3-qRT-PCR

ATGGCTGTGTCTGGTTTTGA
GCGACTGTAGTATCTTTGCG
TTTCTCGTACTTGTTCCCTC
GCCCTTTCCCTACACCAACT
GGCACAGTCATACCCTCATC
CGTCGCTTTGCATACCACCA

TCATCGTCGTCTTCTTCTCG
ACAATAACTAGAGCCCACCA
CTAGATCTTGTCCATAACTA
GCTCGGTCATGCAGATTTCG

AGCCTTCTCCCTGTCCAAAC

TCCTCGCTCCAGCAACCTTT

PpTEF2-qRT-PCR

1.8 HEHH
fifi F Excel 2010 Xl 86 8048 247 00 2 04 . B T-test AT A FEA (K 22 57 W 540 0. SR R A
GraphPad Prism 4l 1E & 3.

2 ER55H
2.1 Bk PpSAMDCs EFEWEEME[E

H% T BB IF ASSAMDCI (AT3G02470) , AtSAMDC2(AT5G15950) s AtSAMDC3(AT3G25570) 4
AtSAMDC4 (AT5G18930) Fl AtSSAMDC5(AT3G17715) KB CDS 1), K [H 95 48 2R 19 75 B e pk 5L A
B PR R AT X, % 3 A SAMDC AR I . 32 A NCBI M3 H ) CDD T H XX 3 A4~ 3E R 47
Ty BE S5 A6 A IO, 485 S 7R AR A B S c103253, # IR T SRR A R R R . AR AT 3
RH A7 & 4y By 4 i PpSAMDCI (Prupe. 1G147600) , PpSAMDC?2 ( Prupe. 1G299500) Al PpSAM-
DC3 (Prupe. 3G243900).

PLE Bk R cDNA i 84, I & 5 51 9 4 5 %t
PpSAMDCI , PpSAMDC2 Fl PpSAMDC3 it 17 PCR ¥~
W, R EOR . SRR - AW RS AR D, 5
H 3L R/ —3. glifbInl i )5 7% 82 pBLUNT 20 4& 5 54 1k
RIGFFEE . PRk g B AT T . W45 R B, PpSAM-
DC1,PpSAMDC2 1 PpSAMDC3 H: [ cDNA £ B4 51l Ky
1 158 bp.1 358 bp F1 1 197 bp, FFilk 7 352 HE 09 K B 43 9
1 068 bp,1 074 bp Ml 1 125 bp, 4l %A% 355 4~ 357 A~ Fll
374 NHIETR.

2.2 1k PpSAMDCs Z& B Bt It 5 th & B Rt 53 #7

1 4y Hr Bk PpSAMDCs & 1 #4656 &, A WF5E L
A HsSAMDC # H /b5 B, 38 OBk 8L B O 45 13 A
¥ SAMDC 3 [ M i R G BEAL B, 3 2R AT 1R IR e X 43
Mr(E 2)., 4558220, #k PpSAMDCI & [ &k T 3& A 4 4y 33k M %R 2 000 bp marker, $0F 1~3 5% m PpSAMDCI -
RO AMBE . 5 H AR R 2 56 RS LT . 7 ) [ g R
BRI, 76 34. A2 43. 50% 2 [, PpSAMDC? ffmyy 1 PEPPSAMDCs ZE PCRFHER

GGTGTGACGATGAAGAGTGATG TGAAGGAGAGGGAAGGTGAAAG

2000 bp

1 000 bp
750 bp

500 bp

250 bp

100 bp
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PpSAMDC i H R4 R R il , [WIEM R 97 %, HIKE ¥R MdSAMDCI FiH AL PbSAMDCS , [a] J§ ¥ 43
Bk 88.57% M1 87.39%. PpSAMDC3 53EH MdSAMDC2 3% 5 Z ik, U IER s, 7 89.6%. L
WL R 8 T3 2R 9, Bk PpSAMDC2 #l PpSAMDCS # (A i 1k 5 48 9 9 1k B — 2oddk,
M PpSAMDCI % 3 iR i {6 72 & Eb 441K

@ PpSAMDC2

PpSAMDC

MdSAMDC1

PbSAMDC3

vesampc  fevee FE R EEE T 118
MdSAMDC2 YPHR B

CsSAMDC PpSAMDC3 ) DEY Aji? sz! 180

Rl KIL ) ¥e 240
GmSAMDC K ) 240

PpSAMDC3
PpSAMDC? %
@ PpSAMDC3 PpSAMDC B

MdSAMDC2
XcmSAMDC
CmSAMDC
AtSAMDC1
99 100
— @EASAMDCZ
BjSAMDC1
PpSAMDC3
100 [— OSSAMDC Bpsiine |
L Zzmsampc MasanDC2
@ PpSAMDC1  1hanes
PpSAMDC3
HsSAMDC MdSAMDC2
. HEMPESAMDCSE & Rk . PpSAMDCI SE A EAAFF LR

B2 &% SAMDCs & B B & gt it (LB B BR 1 53 #

2.3 #t PpSAMDCs F B WY IE L 45 1 45 47

FIH ExPASy Mt i ProtParam 4/ P 73 Hr PpSAMDCs & FH B9 B AL R PR . 45 R .78 PpSAMDCI,
PpSAMDC2 Fl PpSAMDC3 £ A X} 43 F B 43531 4 39. 74 kDa,39. 38 kDa il 41. 01 kDa. Ji§ ¥ 48 %5351
H 72.76,80. 03 Fl 81. 12, %m0 B0 5.10,4. 94 F1 5. 12, FKM:REI I ; PpSAMDCL & H YA
e 8 8UNTF 40, 1 PpSAMDC2 il PpPSAMDC3 2 H A fE #5580k F 40, 2B PpSAMDCI & H & — 14~ 3%
K, BEMERITEE A . 1 PpSAMDC2 il PpSAMDCS 4 1 4 36K B . AN FaE iR B
2.4 BEPpSAMDCs WEBSEWM ., ESRREBELEMSH

FIF SOPMA T. H i il PpSAMDCs & 1 B — 2 4544, 45 3 B /% PpSAMDC1 # A & H o i
32.68% . MEM4E 16.62% . B i fA 5. 62% . ToHLIU & 45. 07 % ; PpSAMDC2 %5 1154 o BRJE 34. 45% , fE
fiBE 18.77% . B ¥ ff1 8.40% . TG ML & il 38.38% ;s PpSAMDCS # 1 & A o MJE 33.96% . i fii 4
16.31% . BH:fA 5. 61% . LA 44.12%. FIH SWISS-MODEL 74k T. %} PpSAMDCs & [ 47 [7l
PRI TN = R 50, P % GMQE(Global Model Quality Estimation)#3 1, QMEAN(Qualitative
Model Energy Analysis) /B4 0 FLF 51 L AR LS 25 KT 30 Y0 i 2R 1 o A A , T 25 2R 7% PpSAM-
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DC1 A 5 1137 SAMDC & A AL M i . 0 85.55% . I RLIZ R A M B AR E 4T PpSAMDCI & H 1Y
=AM ; PpSAMDC? & 15 2 % SAMDC & [ AL P B . N 73.39% ., H SR H 2 e %
SAMDC 2 [ K H Az 44 # PpSAMDC2 2 1 /) = 9 4589 ; PpSAMDC3 # 11 5 8k SAMDC # 1 #H o #: 5
B, H97.86% , FIHEBE SAMDC Kk A4 d PpSAMDCS 45 4 i = 24 254, FIF LocSignalP 4. 1 T E 5
PpSAMDCs % 115 5 ik, Tl 45 5 & W] PpSAMDCs & (A ¥ 55 ik, B TAE4r Wk & a0k, #l
TMHMM 2. 0 754 T H1il PpSAMDCs £ #9855 45 7, F0 45 SR /R Bk PpSAMDCs & #4768 i 1Y
P55, R W] PpSAMDCs 25 H I HAE AW R g DR s 11 (& 3).
PsSAMDC1 PsSAMDC2 PsSAMDC3

= LD e e mmll DIl e D Tl G

50 100 150 200 250 300 350 50 100 150 200 250 300 350 50 100 150 200 250 300 350

[\ — Helix — Sheet — Tum — Coil | — Helix — Sheet — Tum — Coil U — Helix — Sheet — Tum — Coil
—mesty | o o N . Y o |
/
50 100 150 200 250 300 350 50 100 150 200 250 300 350 50 100 150 200 250 300 350
ZREN
1.0 — 1.0 —CE 1.0 — Cf&
— SE 0.8 — SE 0.8 —SE
- — V& o — Y& iy — Y&
w 0.6 yu 0. ym 0.
=0 ~ ~ ~
RER R g4 Ro4 R 04
0.2 0.2t 0.2
P00 A s Y Ut
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
e e e
1.2 1.2 1.2
1.0 1.0 1.0
mmatn o — w0 —emx| & 06 — BERK
0.4 BN 0.4 B 0.4 . Hﬁle
0.2 — s 0.2 — BESM 02 FES1
0 0
50 100 150 200 250 300 350 50 100 150 200 250 300 350 050 100 150 200 250 300 350

B3 #kPpSAMDCs EHMEELM. 5SS KR BEEHSE

2.5 #k PpSAMDCs E/EEZE BT

878 Bk PpSAMDCs & 1 B B 6E S #E AL H, Al STRING 78 £k 4 #r T2 B Uil PpSAMDCI ,
PpSAMDC2 1 PpSAMDC3 # FH i B AEM 4. Bl 25 R R W] . PpSAMDCs % (135 3 4~ WK e & B g
(EMJ23702, EMJ19352, EMJ11235) . 1 MK & & B (EMJ23466) . 2 4~ DNA (5-fl B 0g ) H XL e % il
(EMJ04405 F1 EMJ0927 1) F1 3 A~ S W & & iR & iU (EMJ03317, EMJ08533, EMJ20481) & 4 H.
YE. 1K4h, PpSAMDCI & H ik 5 55 — 4K e & i (EMJ23523) % £ B AE, PpSAMDC2 1 PpSAMDC3
EASS—A SHEHEFRAR S B (EMJ24212) /77 EAE X R, R PpSAMDCL ., PpSAMDC2 Fl Pp-
SAMDC3 fF7E I I B AE R 2 R (B 4).
2.6 PpSAMDCs BaiFIR:X1ERTH S

Wit Plant CARE FEZ 3K A% PpSAMDCs Jit 8h T B AE oo 647 70, @5 R R . PpSAMDC2
M PpSAMDC3 ¥1&F 14 MYB 2 50T 2FF 0 (MBS . 405l &F 2 1 A2 5RIR %S Tk
(LTR). PpSAMDCI ,PpSAMDC2 Fil PpSAMDCS3 #B55 43 % R 4175 T A0 X AE FH e 4 (ARE) . £/t
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a. PpSAMDCIEfEZEA TN b. PpSAMDC2E {fEE B H

EMJ08533 EMJ19352 EMJ19352

EMJ11235

EMJ23702

EMJ11235

2 o
iy

il

; EMJ03317

4

A

c. PpSAMDC3E{EZ& B d. PpSAMDCsE {£ BTN
E 4 #k PpSAMDCs BE{E&E B il

Wi W A ¢ #F (I-box. GT1-motif, chs-Unit 1 ml, AE-box. G-box. G-Box., 3-AF1 binding site, Spl,
TCT-motif, AE-box, Pc-CMAZ2¢, Box II, Box 4. circadian, GATA-motif) Fl i % #2 0 )i 764 (ABRE) , It
4h, PpSAMDCs Ji 8 FAL & 2455 SR G B0 o0 (TATA-box) . £ 4~ 58 1 X {4 <7 1 A D6 1 (CAAT-
box) Ml 1 A4 A 4 21 3 3K M S A 5 T 1F (CAT-box). JFHI &5 K%M, PpSAMDCI , PpSAMDC2 Fl
PpSAMDC3 W HES 5 T 5 KR J6fE 5 mn . PR T A Wbt R R 5 0 A 4 8UR B %4k
YA R (P 5).
2.7 PpSAMDCs EFEEARFIEEMIIE THIRIED T

N T BGEBE PpSAMDCs $ %t Az 4 Wy 360 04 17, ASF 5 A S e 98 O 2 i PCR 430 8T Pp-
SAMDCs #:H 7T 2 . fREMEE W ia T i Rx (B 6). T2 T, PpSAMDCI #1 PpSAMDC2
B FBEIETH R E TR, 43 3 h Rk EAFIEE, 45 8O DY 3. 15 f5R 3. 44
s TR AL PpSAMDC3 SEHE K RE, SXTIRA L, 76 3 d 6 d ik &5 5%~ iH 35% M 29%.
FEAR IR 30 T . PpSAMDCI (335 & T W W A8k, (AR IE 215 S PpSAMDC2 F1 PpSAMDC3 5 A (1)
Fik, 55X DM, ERIEAAB 3 h M6 hif, PpSAMDC2 3 [H 2 ik 4 5l E i 40% F1 23% .
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PpSAMDC3 B BRIk &40 LR 620 F1 57 % , 2 RIEA G L. SRafe# PpSAMDCI i
PpSAMDC3 B B3R5k . Bl 5 Ab B[R] (9 48 < 4 52 B0 2 T 5 B 0 Rk e 35, 7E3h b 21 2 d i 3k B 5
B, 209 %R0 DB 1. 2 {51 2. 8 /55 PpSAMDC2 N AEEh B B R B e s THi Rk, 5xt
WA, B EA G5 X

PpSAMDCI 00101 |2|1|1|/1|0[0/0[0|0/0|0|0|0]|1

PpSAMDC2 |12 (3 1[0 /1|0
PpSAMDC3 |11 | 4
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%% 1.51 F£2
] ] ]
® g ®
Z z z
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200 47C 151 ok 2.0r
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#® 1.0f 1 % 1o0p
T O
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* RN p<20. 05, ZRAGITFEIL; * « R p<0. 01, ZRAGIHERL.
B 6 #k PpSAMDCs EEZEREIEEMIE THRIZSH
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3 eSS
3.1 itig

2 M R R N B A A AL Y AR BRI R BT . SAMDC & 2 e A R AR R — A QT .
G e A Fie 1) A6 0 AR R DY S0, TR R R Y A KR BRI B R B T TR A AR
YEAYS . SAMDC $£ 8 € 2878 Z Fh i) vh se BEIF B AT D IR IE . (2K UL 3C Tk SAMDC LR 1 fi38. %
T, A5 FH [F R F 50k N BB i cDNA frsd B i 3 4~ SAMDC [, B PpSAMDCI , P p-
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