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Abstract [ Objective ] Peroxidase (POD) plays an important role in the resistance of plant disease. The full-length POD gene was cloned and
the expression of the gene was determined after Dracaena sanderiana was infected by Pantoea stewartii. [ Method] The partial POD gene of

(1. College of Coastal Agricultural Sciences of Guangdong Ocean University,

D. sanderiana was cloned by PCR. HiTAIL-PCR was used to amplify the left and right parts of the POD gene. The expression of the gene was
determined by RT-PCR and qPCR. [ Result]A 3 419 bp sequence was obtained, the accession number was MZ450796. The sequence con-
tained a transcription start site, a polyadenylation signal and four exons after the gene structure prediction. Phylogenetic tree analysis showed
that the amino acid sequence encoded by this gene had the highest identity with that of Asparagus officinalis POD. The expression of the POD
gene of D. sanderiana was up-regulated by P. stewartia and reached the maximum after 3 days. [ Conclusion]The full-length POD gene is ob-
tained. The POD gene expresses in the leaf of D. sanderiana and the predicted gene structure is correct. The expression of the POD gene of

D. sanderiana was induced by P. stewartia.
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") b F E 53] POD B R4 ¥4, MR 4E POD FE A
WA, iR 514 POD-0a ,POD-1a 1 POD-2a ) %
POD-0b .POD-1b Fl1 POD-2b, % [ hiTAIL-PCR ;AR 43 5
P4 ST POD BRI ) DNA, Bt RS9I 0LER 1. 4%
P DNA 7353 s 1) pMD - 18T # {4 ( TaKaRa 23 7)) |,
Iy J5 453 POD JEPR M 3 51, 22 9F 4% f5 1531 POD B[]
FHESe N8

1.2.2 JERFS I EYE B 2200 . H DNAstar 27458 fir
SEREMREIA F B AT PR 4%, K45 T 42K POD JE [, A NCBI
(http: /www. nchi. nlm. nih. gov) R 3} #47 Blast 43 #1, 78
Softberry ( http ;://www. softberry. com/ ) H 5% 35 1 49 & IR 41 &
DRS00 0, I B B - A AR S 225 L DR AL, Tl i K]
HYZE4 . FIH NCBI H BLASTP T H# & POD [R] & H &

FEFR T 5, R H Mega 6. 0 F4E%F ARl A= 91 POD [R] 5 5L A
YRR ILIR T SN AT Z PO L M R Gk B .

1.2.3 RNA (9485} RT-PCR 43#7. Ji TaKaRa MiniBEST
Plant RNA Extraction Kit( TaKaRa) $£H & RNA, i Prime-
Seript™ RT-PCR Kit( Takara) i#£47 RT-PCR #ll|, POD-2F |
POD-3R fil POD-3F .POD-4R & |4 F POD 3 ks 7
R AR A S TN B R 45 4 2 A5 1E . FH SYBR®  Premix
Ex Taq™ 11 kit ( Takara ) #1735 PR (9% 6 58 & 40 HF POD LA
TENR W R I 2 k5 0. 18S tRNAF i1 18S rRNAR 1
qPCR {) &% 3£ 1™ POD-3F 1 POD-4R {4l POD
FEP A5, RT-PCR & qPCR T IS W3 1, R
27 G S R A A 2R AL 3 k. POD LK
FIRI 2 SR B A F R/ )N i 35 25 5 LSD(P<0. 05)

F1 KWETASY
Table 1 Primers used in the study

519 AFIRIT 51 JERES
Primer Nucleotide sequence Function
icode=POD-A2 GCGGATGTTCTTCCATgaytgyttygt PCR
icode-POD-C16 CCCATCTTAATCATGGCCkynrcraarte

LAD1-1 ACGATGGACTCCAGAGCGGCCGC(G/C/A)N(G/C/A)NNNGGAA hiTail-PCR
LAD1-2 ACGATGGACTCCAGAGCGGCCGC(G/C/T)N(G/C/T)NNNGGTT

LAD1-3 ACGATGGACTCCAGAGCGGCCGC(G/C/A) (G/C/A)N(G/C/A)NNNCCAA

LAD1-4 ACGATGGACTCCAGAGCGGCCGC(G/C/T) (G/A/T)N(G/C/T)NNNCGGT

ACl1 ACGATGGACTCCAGAG

POD-0a GCATCGCATCCCTGGAGAAATGTAAAT

POD-1a ACGATGGACTCCAGTCCGGCCGGGTTTTGTAAACGAAAGAGCACACC

POD-2a GACCCATCAAAAAAAGTACCGACAGCG

POD-0b GAACCTGGCTTCGTTGGACCTGCG

POD-1b ACGATGGACTCCAGTCCGGCCCAACATGCAGGGGCTGCTGCACTC

POD-2b CAAGACCTACGGCGATGGTACGGG

POD-2F TTCATTGGAGAGCAAACCG RT-PCR ,qPCR
POD-3R ATGTCCCTAACCGAGAGGC

POD-3F ATCCCACCTCCATCCTCG

POD-4R CAGTTCGCCCTCCTCTTG

18S rRNAF CCATCCCTCCGTAGTTAGCTTCT

18S rRNAR CCTGTCGGCCAAGGCTATATAC

2 #REHH MZ ARG (B 1B) o 518 1B w3 F1 S B 17 1)

2.1 POD £KERFWEME FIHHIS4) icode—POD-A2
I icode—POD-C16 M & 5247 ) 3 241 i 7 38 11 24 1 500 bp
BIP=H. elERIERAR)S /58] 1501 bp MF4 . K R %
TRRITHNIEAT Blast [RJUEHE T, 45 R R 7 2% T T,
5K POD MM FRF A 97. 22% ) —5t s 18 15%
MR, SRR POD JER AT R IT 514 71. 79% (1)
—HE, BEHTERE R T8 R & BT POD SER L (H 5 H
fbFp Y POD L P8I 22 4K, N T sake i & 547 POD
SRR 4K P 3, I 3 B G 3543 17 81 % 31 hiTail -PCR 5]
V), 9 8% 3L H 1 2247 P DNA, POD-0b 5 LAD1-1 I
LAD1-4 5l R 4 A 3047 BP9 34 1 Hitiy DNA, Hoji 45
550 DNA 25785 (8] 1A) o K 9004 1 r= W e I VA A,
POD-1b 51¥4 1 5 ACL BIYIEA TR 1, 2K )5 14
AT AR 1 7= A R Je A SR, FH POD—2b 175
) ACT A TR 1, 2R 5 Hh BUARR 57k %ty . POD-2b
PP KN POD-1b § 46385/, S U5 1)

G3oN e B B T B0 v G FH M TR, 4 R 21 SOREI Y
POD JER P51 B 5 a1 I 5 | 14 45 X 0 P 91 B4 31—,
ULEH TR POD ZEH i —MiZEF . [+ POD~-0a ,POD~
la Fi1 POD-2a s sl T 3R 55—, Brafas i) /351 -5 fij
IG5 B R R W P9 P 8] ik, 2 PHE R R 3 — K
k1 3 419 bp )75, 4 Blast [RIRHE T, 76 56 % 5% 11
OUF, iz K IERE M POD 3 FH ¥4 — 54
79. 80% , R EHIZIT 420 POD FE[H

TE softberry Wil b+ EKAE RS HILNF I, #E47 5
PRI AR TR0 , O A LR 544 AN I 2 B o %R AUdE 4 4
ANET, I T 788 ~985.1 200 ~1 3911 474 ~1 639 il
2 128~2 519 bp kb, ZEEHTE 371 bp IbA — e IR0
5 (transcriptional start site, TSS) , 7 2 450 bp AbH B 5
(polyA) o PRI T HNEHE— 52 A s T AU AR5,
eI RIS o MZ450796
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2 000 bp
2 000 bp

1 000 bp

1 000 bp 750 bp
750 bp

500 bp 500 bp

250 bp 250 bp

S C T 100 bp

A B

7E:A. 1 24 marker DL 2000;2~5 43554 POD-0b 55|4) LAD1-1,LAD1-2 LAD1-3 il LAD1-4 {{ iy #47=4, B. 1 Jy marker DL 2000;2 4
SrRIXEREE LA JKGE 2.5 O 3 U EBAR AR 34570 5 3.5 23ISR LA JKIE 2.4 I B MR 3 )
Note: A. 1 was DL 2000 DNA markers ;2—5 were pre-amplification products using the primers LAD1-1,LLAD1-2,LLAD1-3,and 1-4 with POD-0Ob, respec-
tively. B. 1 was DL 2000 DNA markers ;2,4 were primary high-tail PCR products with the pre-amplification products as templates of lane 2,5 in
Fig. 1 A, respectively;3,5 were secondary high-tail PCR products with primary high-tail PCR products of lane 2,4 as templates respectively
1 hiTAIL-PCR § 18458
Fig.1 PCR amplification profiles of HiITAIL-PCR

L S —

TSS exonl exon2 exon3 exond polyA

E 2 POD EEFNHLEHN
Fig.2 The structure of the predicted POD gene
FHZHER I IR PP 9 04T Blast R, 4G 5L SIS &, B —36. TEE 3 100% 1, 4 5% POD 2
1P A A ) 2 2R IR 7 51, ] Mega 6. 0 BRPFRYEEE  BERIFAIRY—BMEh 74. 30% , it — D UE W PR IS 10 P91
RS ZE2R LA 3, iZ AL B HERR 5 5% POD IEJEIRSY 577 POD R, BRI mERE ) w7 57T POD (4 KIEA
Sorghum bicolor (XP_002450133)

68
100 4|—Zea mays (AQK57003)

42 Oryza sativa (XP_015616822)

—— Elaeis guineensis XP_010922691
10— Cocos nucifera KAG1338116
Vitis vinifera XP_002269918

82 Dioscorea cayenensis KAG1338116
Phoenix dactylifera XP_008782624
70 Camellia sinensis (XP_028119942)

97 Populus euphratica XP_011008654
88 Jatropha curcas (XP_012091189)

Musa acuminata (CAG1865316 )
Asparagus officinalis XP_020252709
98 Dracaena sanderiana (MZ450796)

0.05

E3 E&H POD 5HAbEY POD B A RGHUH
Fig.3 Phylogenetic tree of POD of D. sanderiana and POD in other plants
2.2 POD EREpIFRE MY HIN AL S5, 514 POD- [N41H Y3 679 bp (/7B , N cDNA w38 191 bp JrBe. HI
2F 1 POD-3R FiiT KL K 4 3% 387 bp 97 Be, M eD- RT-PCR AGINIEINTER Jr i 905, 45 R LI 4. MIET 4 7]
NA g 3§ 305 bp J1B&; 514 POD-3F 1 POD-4R FiitMIE  LIA 5 2.3 UKIE Y™ )5 BU 9 191 bp #1679 bp i,
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55 4.5 JKE 1977 )5 BTG 305 bp Al 387 bp AL, RT-
PCR 3y 5 )7 I AT — A7 ) /N5 6 R AL 3 ) DR/
FHIE , HER A2 BRI RNA J5 , 35047 1 DNA BiF3A# RNA rhg
[HZ1 DNA, 455K W], POD Je e J 33k H o e Hh Y
AL DN T S5 48 S TE R A

1 2 3 4 5

2 000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

74 : 1. marker DL 2000;2.3. POD-3F Fl POD-4R 43 %] )\ ¢cDNA #iI
DAL DNA BEARA A7 434 5. LA POD-2F FI POD-3R 43
S cDNA FIFEHL] DNA AR 3 19 F=4)

Note: 1. Marker DL 2000;2,3. The amplification products with ¢DNA
and genomic DNA as templates using primers of POD-3F and
POD-4R respectively;4,5. The amplification products with ¢D-
NA and genomic DNA as templates using primers of POD-2F
and POD-3R respectively

E 4 RT-PCR i =4/ k&
Fig.4 Electrophoresis of RT-PCR amplified products

R4 RT-PCR By 45 5L, 85 N cDNA g/ 3 K /N Ry
191 bp 1) POD-3F Fi1 POD-4R #175¢ 1 PCR, $EHUE:
S 1.2.3.4 F15 d & 54T 9 RNA, JHJC RNA i 1)
DNA Jifg[ /i RNA Hhgk 82 i 5L A1 20 DNA J5, A 18S rRNA fE
SR HET qPCR, S5 ILE 5, B 5 WTLLE Y, POD
W ZRIRTEHR P. stewarti J53FRA T I, B4R 3 d, HAH
PR IR e KA 6. 63, Z J5 POD JE K ¥ 2R3k JF 46 T [
I, POD B [H 23532 [ )75 53R
3 itie

i A A (POD) FEAR W) TE H A= A RS v & 4%
SR, Y S GRS T S SRR h A A 8K
J)z . I, sEE kLY POD HE P IFAF5E Hiohfig A7 & 2
B, YT = AP HAR Y & R, T Lt e s A )
SR 2H B R I P | DT AR A5 1% 0 o K B B PR 3] 2
(EAE Wy 55 DX AL O P AT A A A N 5 BE PR, LA 35
fRo PRI, A PR 2 v e o ) SRR DRLATS A 32 4 107 i
s, HHBITEVF Z M) h 2 & 5o 5] POD B (il FL
ARSI T A POD SER T8, Bt b s M 4
JEPRI LA g cDNAM 27 R H i B2 5 ST POD
BTSN, e kb FEBCA FE K F 9 B AE LT, R CO-
DEHOP #3135 33 17 POD 3 A, 3 HiTAIL-PCR
DAL POD FRAM LM L B A AT POD S i 35

AastEAF Relative expression
w

(=]

ab
6F . b
1 2 3 4 5

AP REL Vaccination days I d
I A EARFENG PR R A EL R AE 0. 05 /K225 B3

Note ; Different lowercase letters on the different columns indicate sign-
ficant difference at 0. 05 level
E 5 POD EEEEMRBERERMAEARXBENENREE
Fig.5 Expression of POD gene after inoculating pathogenic bac-
teria for different days

YINE ST IS POD B335, F A hiTAIL-PCR
AT 7 B L PR (RN B P 91, s ) e B+ ) B 43R i B
FHUINEBE 51 POD 4K JEH

JI RT-PCR J5 ¥ PEHLIESZ T POD S R 7E 0t H i 3
iKe MR FER BT B Pt R e B IR, H ik
POD JERTE M F v B 2 T BRI 25 it o 75 2 AR T
1£ RT-PCR 1, i T/EHEHL RNA 2% DNA (759, £
ANFESNETF L3519, F R A Y 8= e X IR, B
R S HEE AR P RN, S cDNA L3 =
YIR/IN—3. —HHESET RT-PCR 7=4 &3k H cDNA,
JEAEPH R I LS W) IHE 52 T 0 POD 56 [ 4% #s
BYERIME . KRR 4 4 POD JE R, R 2 AN FAfaFT 15
S RN 12~24 h FIKEARCR  RE B R B
B 12 4~ POD &[], 78 JEO & Fp g 58 SR AT I L s, 2 A
POD &3k FTF, B fh 48 h KX B R B I KIH, R G B HT T
R o NE BT ST R POD JENER P. stewartii J5 315
i ETF,3 d PRk ik R (L, SR T 2 S R, 1
MHiZ POD FL R 9lms R 475 5 363k, il Be 5 & S AT P 14
EPSS
4 #ip

LRI Y I SO T E AT POD #4335, F
FIE. ke POD JER 751331 hiTAIL-PCR 5|94 1
ZIEF AP DNA, g &3R5 — K 5k 3 419 bp )7
B, GFEREERITN 27 Fa S 1 NSRRI AL S iR
EEA 4 ASMNE T LR S 9 E LR Y A1) 5 7 POD
YL I 7 ) — P B, 3R T POD A KR i
RT-PCR #iE T POD FFE L RATH B3Rk e T
SR 45 0 T 00 A 1F 55 . qPCR 45 3 22 W1, POD 3% A bt
P. stewartii 55 A,
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