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HE : w5 (Camellia oleifera Abel.) L B X~ 3 A2 (S, self-incompatibility ) , B & & R FAK,, iX = T % vh b 45 = &, H)
AT R LR R, AR RS (POD, peroxidase) £ i 4% B 3 3 Aw B W 694 ), A BF R a8 3T 18 4% L H R MK
WA L 45 POD KR, 4 34 % H CoPOD1/2/3/4, H I 48 X K & 45 % 1086.1011,1020 #= 1218 bp, % #4361 .
336,339 A0 405 AN LE R LM A Z T IR E G L. R A7) AT 2R CoPOD1/2/3/4 % & JR Z 18 49 ) IR M 84K, 4239 A7 it
ALy B 75 P A B Fo it BAC BT 5% 4 K BU AR T B 5 & it LR B & CoPODI1/2/3/4 % & it 55 2 4% (Camellia sinensis (L.) O.
Ktze. )PODE G Rt F4 % 2 i, EWEXEFTLERE T, MBFPODs AR A I /E 24~48 hit A N 2 IR H LR X
TR A Y 8 SIRH 36 WIS T CoPODI/3/4 09 353 & T . B A 24~72 h i R 25 A POD B8 & 4 & T 57 35
F£36 hik 2|5k B A, 55 3 AR M ES 1 POD A AT A48 T30 & -F 45K &, /£ 72 hJG & ILA 2 L3R, 8 s dfenl i 5 PODs 45 B °T At
5T hEFARENE D ERSEL T, EMALS T HEARXRERASN, AR AHE—FAFT BT A LR FERIH R
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Expression Analysis under Self and Outcross Pollination and
Identification of PODs Gene in Camellia oleifera Abel.
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('Key Laboratory of Cultivation and Protection for Non-wood Forest Trees, Ministry of Education,

College of Forestry, Central South University of Forestry and Technology, Changsha 410004
*Camellia oleifera Abel. Research Institute, Hunan Academy of Forestry, Changsha 410004)

Abstract: Camellia oleifera Abel., which shows self-incompatibility (SI) and low natural fruit setting rate,
has seriously affected its yield production and the following development in industry. To uncover the function of
Peroxidase (POD) in self-incompatibility, four POD genes CoPOD1/2/3/4 were cloned from C. oleifera by
reverse transcription cloning technology. The length of gene coding regions were 1086, 1011, 1020 and 1218
bp, encoding 361, 336, 339 and 405 amino acids non-transmembrane proteins with signaling peptides,
respectively. Although lower sequence similarity among the CoPOD1/2/3/4 proteins is observed, they all contain
peroxidase active sites and heme ligand sequences near peroxidase. The phylogenetic analysis revealed closely
sequence homology of CoPOD1/2/3/4 to those of Camellia sinensis (L.) O. Ktze. Real-time fluorescence
quantitative results showed that PODs were significantly up-regulated, followed by decreased expression within
24-48 h after self-pollination. The transcripts of CoPOD1/3/4 were higher than cross-pollinated in pistills at 36 h
after self-pollination. The POD activity in the pistil of self-pollination was higher than that of cross-pollinated
within 24-72 h, showing the highest expression peak at 36 h. The POD activity in the pistil of the cross-
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pollinated was in dynamic balance at early stage, with significantly up-regulated after 72 h. We speculate that the

POD genes might be involved in the programmed pollen tube death of C. oleifera after self-pollination, thus

participating in the self-incompatibility reaction. Collectively, this paper provides reference for further research

on self-incompatibility mechanism in C. oleifera.
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1M AS (Camellia oliefera Abel.) J& 3 F F54 H i
B ARAAT AR RN, R 5 UK, 4341 )iz 7E
PRBE ] SR I 2 = F A 8 S s e h A R
A FRAE I o IS AR A 7 S e AR AE TF AL R
K HIRES SRR (5% VLR ) LS, SEUH A"
AR AT, 4 15 e 1y 2% 7 ol i) gt
JE LA, 2RI TR I H R B2k ok
IHORER S G it22 40 b, S AT IS E ML R4 T T
RGN, AT T — S E BLIE R [A)Ef E Th A R
A H I JE 1 28 AS 35 (LI, late-acting self-
incompatibility ) ZEHIAEH) 24

H 38 A 35 F14%: (S, self-incompatibility ) 2 A1 4
Sy B 1k 3 o B AR AAE AR R 2R —
FhEZRAILE S 2238 6 HAE AL T T — &R
ST . Horh ZH0E Y0 B A R AR T S 2
[R5 1) S-RNase (—Fi A% AZ R Bl ) $ ] A6 83 45 78
A AR TS B BRI RO 7 A —
BEAE 5% FE R BL (Pyrus pyrifolia Nakai) 1 % 31 S-
RNase i 12 # il ££ 83 45 N NADPH [ (5 1 %246 4
fifi (POD, peroxidase ) 2 516 1A A= ) A TE
7% PE 4 (ROS, reactive oxygen species ) il 32 2| FH
T, PR T B AE SR I T A6 R A8 1 P SOk
FREE , S RAEM S T2 B3R, A R B &
TR IEE AR SA VIR S S po R ) h
S-RNase it AFEH 45 I 38 1o 24022 M 5t P Ca™ S5 1R+
MR EE , 512 ROS & i B 25 b J+, NI FHAS T 168
BRERM, el 0L, ROS & &t Z it D4
LRI EAIE T ERK

ROS S AH Y A 0 155 h A F B ) o, A
Yo —& B S P EAPLRDRIE BRI 2 1
ROS, ffif& N ROS i & fEAb F ol AP AR, H
Hh POD %5 [l 25 2H LA W) D7 37 Bl 2 3R 498 110 E B 4y
TFRAFEIEEYEAE L, & RE B 1A P9 3 1 48 1 Pl
AR E IR Bl BH 1 41 B 235 44 i e 3, 2E T B Ak A R
TR R E . NIRR POD BHEPE S A A
SRR O &R, 5 [ RN 3 G XA (R RS AL (Pyrus
bretschneideri) i Fi1) H 58 6 R 28 H0 H AL R 5 4K
FEPN POD BTG PEEA T OCHRVE ST, e PR & S i

FHRAMCKE R . FORBEE" 0 i X 2557 (Eruca
sativa Mill.) H 32 5% F1 Z F H 38 A S5 & AL POD
ERHE VESE— P IRA S  HEN 20T H SRR R
FIHE KR AT B 55 POD &8 PR4P il i 1 i A8 b AT G o
He S5 TEIMASBZ M 48 h 5 R B F AL B K Th 51 4]
ey A A A DGR 2R 1 BT & i 5 AR RO AH L
A7 R HE L AR A B TT REAE IS Y B ASAS
FEFNN HP R SR o A B 5T DA S A 1) 7
25 H 5 A0 M R A SR A BCE T O BE R4S 4 A%
POD FE[H ) 4K 4t 7 51) (CDS, coding sequence) ,
FEXHMZS 4 45 POD JER A T e BE AN A2 , [RIBs Z3 Ar
AR A 245 1 POD B PE Fl POD T R 1
TR, DR8I AS B 38N R R i A 25
IR Il 5 S i R e i

1 #MRERFZE

1.1 REHR SRR

AMWFFETEIET 2019 4F , BB A it a bR A il 2%
R ARG FI AL 4, P a R B A B AL AN,
LW =28 5 A, PRAS A SA R 30 e A ik I T
T DX R MOl BB R A i A S b . SR 26 P
A6, 417 B SE 6 5506 26 C T 4R 14 h IS EEAENS . Bl
JE PEATRF AN N T H2Ry , DMARATC BEAR B L&k
R x4y (5728 )RR < AL m0 ([ 38) , B4 i ik
A TERRE 0.12.24.36.48.60.72 .84 .96 h i}
[E) 5230 PR B TR MBS I , MR 3R I 80 “C Ik
FOFP R A8 o AR XS 20 BB T (H AL I A 4T
TR, G SRR R 5 G
1.2 R HE
1.2.1 PODEEEMEME RAMEIAEE"™ #17
POD BTG PEIE , FEAS N 1.1 RAE Y MEESAE Sh  BAE
an IR A b TSR B R A T o eI v
A 0.05 mol/L pH7.0 BERRZE 1P 2.9 mL, 2%
H,0,1.0 mL, 0.05 mol/L A A 1.0 mL #10.1 mL
B . S NRR A JG , 7E 37 CoKIE AR 15 min,
RIGIMA 20% =4 2,18 2.0 mL & 1 2 v , LA
pH7.0 BRI 2 5, 7E 470 nm i il
.
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POD 4 #% P (wW/(g(FW ) 'min) )= AOD - V¥/ (Vs T-FW ),
Horp, AOD 5 OD B B8 OD fi 5 Vit
R EAT (mL) 5 Vs I E FERAFL (mL) s T M
P EFE] (min) s FW R fifH (g) o f# 1] SPSS 25.0%K
) Duncan’s J7 2253 7 6 B 26 7 i 2 22
ST R A A Origin 2019 -1 TAH G E &
il
122 HE ZE RNARE K cDNA & % I
Omega 23 AL RNA G G U, $R B0 2545
FEAR IR RNA . $EHCEHE R 2 nL 77 1.0% B
WG 5 FEL PRSI L 52 M S Ay 5 ) . TiAS cDNA
() F3 2 BE Vazyme 2 Wl 1586 8 i 10 iU £
VLR 1T
1.2.3 HFPODs EEMTEIE MM A 5k
YR POD LK R 41017 F1) ] Primer Premier 5.0
BAE U P 51 ) CoPOD1/2/3/4-F/R (% 1) . LU

&1 PODsEEG|¥WFES

Table 1 Primer sequence of PODs gene

T 2% A8 A 25 B cDNA S #5 #ie E 45 PCR § 1
PCR Jz W & & (25 pL) : 12.5 pL Phanta Master
Mix , 10 pmol/L 1EJZ [/ 5144 1 uL, 1 pLifiZE A
£S5 cDNA, K 7K (ddH,0) #h 55 E 25 uL. X
N AEJF 98 °C 3 min; 98 °C 305,55 C 155,72 C
2 min, 40 PG ;72 °C 10 min, 724 28 B kA6
J5 , FH Gel Extraction Kit(OMEGA Bio-Tek, 35 [ )iz,
G AT RN, B BT ) H B B BE S pClone007
AR AT TE 25 °C %4 10 min, J5#E LB KB
DHSo B3z 2840, 7K E## & 30 min Ji5,42 C/KiE
PG 45 s J5 vk FFFE 2 min, 7ECEEAE SN
Pk LB ;#5800 mL, 7£ 37 °C 200 r/min fZ 5155+
1 h, 2Bk IR AIIFE 100 pL RIS 54 T3
BRTHAERMWLB ARSI F. HEHS Y
MI3F/R £ T ¥ PCR Rl & , #k e PH A TR R 2= K
VPR v A T i

BIE7E2 N EmBIPFEI(57-3") S5y 50(57-3") i
Primer name Forward primer sequence Reverse primer sequence Application
CoPODI-F/R ATGGCTTTCAACCTCTCAGCTGT TTACCGTAACTCTGCGGCAGTCT CoPODs J:H Fil
CoPOD2-F/R ATGACATTTTCCTCTTCTTCTTC TCAATTAAGCTTCTTACAATCC

CoPOD3-F/R ATGACATTGCCTTTTATTCTTC CTATGCCTTCATATATTTGCCT

CoPOD4-F/R ATGGAAGGAAGAATTAGAGTACG TCAATGCACAAATATGGTTGGA

CoPODI1-QF/QR AATCTAAGTCTGAGGGCG GGGAGGTTGTCCAATGTT SEHE it RT-PCR
CoPOD2-QF/QR CTGGTTCTGCCACGATTT TCTCTCCACTGCTCCCTGT

CoPOD3-QF/QR CAAGCCCTATTGACCGA CTCACATCTATGCCTCACCT

CoPOD4-QF/QR GTTGCTGGCTTTCTTCG CCTCTATTCTTGCCTTGAC

GAPDH-F/R CTACTGGAGTTTTCACCGA TAAGACCCTCAACAATGCC NS5k

1.24 EWEEZSH  FH ProtParam ProtScale
SOPMA S5 1ELR B4 (32 2) Xt CoPOD1/2/3/4 3 [H 1)
B R R KM | R AT A s
FHZS %54 Jalview .MEGA 11 1 TBTOOLS #47[f]
U577 91 X L 3R Gk AR A 0 4 2 DA S DR ST 7 1Y
3T

12,5 SER%HEEEPCR MK CoPODs 3t
TEINZE A 28 MR AZAERE RN T B b il kX, vk
TS H ) = B T I I S 5L X (GAPDH) A
KNS EER Y AR s BEAS B CoPOD1/2/3/4 3£
RPN BTS2 E B PCR W (% 1), 9748 B

K PE 51 215,126 154 Fl1172 bp,  SEM} 9 E
J2 WA R e BEGB RE K VD BB 2 W] 1Y 2XTS Fast
qPCR Mix il & vt Bl 45617 , 7€ BIO-RAD A w11y
CFX96TMReal-time PCR JiZ Jvj £ 45 HF 47, 5 i {4
Z 420 pL: 10 uL 2xTSINGKE®Master qPCR Mix-
SYBR, IEJZ [ 514745 0.8 uL, 1 uL () cDNA 4z,
7.4 uL TCTE TCHERY K o 2 2¢O A8 it PCR O 2
J¥:96 CHIZE: 30 5596 CAEM: 55,58 CiB 2k 30 s,
72 CHEM30 5,40 NMEI . BEAFE LT 3AEDY)
SEEA R 2V T P BT A ORI . e SR
B R 2 b S R R IVE TR TR 1.2.1,
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Table 2 Gene bioinformatics analysis software

A TELREA T TEL AWk TN
Number Online software Online software website Analysis content

1 ProtParam https: //web.expasy.org/cgi-bin/protparam/protparam R R BT
2 ProtScale https ://web.expasy.org/protscale/ ARV VIS
3 TMHMM Server v.2.0  https://services.healthtech.dtu.dk/service.php? TMHMM-2.0 T s RS R 4 B
4 SignallP 5.0 https: //services.healthtech.dtu.dk/service.php? SignalP-5.0 H A E SR
5 SOPMA https: /npsa-prabi.ibep. fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.html BB B LR T
6 PHYRE2 http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi? id=index R =R 5T
7 IncLocator http : //www.csbio.sjtu.edu.cn/bioinf/IncLocator/ SV 298 i Ao T30

8 InterPro https://www.ebi.ac.uk/interpro/ EARIE A S
9 PROSCAN https : //npsa-prabi.ibep.fr/cgi-bin/npsa_automat.pl? page=/NPSA/npsa_proscan.html A= iE ST
10 NCBI Blast https: //blast.ncbi.nlm.nih.gov/Blast.cgi [R5 %R

11 ITOL https: //itol.embl.de/ F R R G ALY
12 MEME https : //meme-suite.org/meme/tools/meme LRSFIEF (motif) 4347

2 HER59H

2.1 MZFEPODsEEFRTEE

22 I 2R I S 4L 5 L 1) FH Primer Premier 5.0
Wi H R SRy 1Y, DOl AS RO A3 20
cDNA M5t #5417 PCR Y3, ¥ 45 5] CoPOD1/2/
3/4 FE A ) CDS K B 43 51 24 1086, 1011, 1020 Fil
1218 bp (1 1), 5% S 550 e h B L 7 91— 28
I3 A% 361,336,339 F1405 P HERR

Marker 1 2

Marker: DL5000 DNA Marker; 1:CoPODI; 2:CoPOD2;
3:CoPOD3; 4:CoPOD4
1 CoPODI1/2/3/4EE K PCRI LR
Fig.1 The PCR amplification product of CoPOD1/2/3/4

2.2 HFEPODsEREHEDEBRFED
221 MEFPODsEHRMEBUERS MHHLE
2% M % ProtParam £l ProtScale % CoPOD1/2/3/4 P44~

H 5T A AR JB A 5 SR A A A, 25 SRR AT
1953 F 253 K CpsHarioN s 05608 15 CrsssHoin NuasOs 1
S+ CreotHaessNui0.ssS 17+ CroseHis 101 N 5670 550 S0 » J T L Al
435 M 54844906 . 5290, 6226, 43 T i & 43 B N
39.36.35.41.37.53.44.51 KDa, FILif 25 1 55 43 51
5.22.4.83,8.64 fll 6.47, & ¥ 3% K 43 5 A
-0.150.-0.002.-0.062 .-0.225 , 341 S K VR 2& 11 )ik 5
AFaE BB B 38.86.40.46 ,32.69 ,40.52, H i
A Fa 2 F BHE I CoPODI/3 J& T 54 & & 11 i .
CoPOD2/4 J& T A Fa e 8 11 i (AT R 8 T 40
MIAREENA, RZ WREEEM) .

222 HFPODsEHRMESHAT HIAEL
% 4 TMHMM Server v. 2.0 il SignallP5.0 T5i i
CoPOD1.CoPOD2 . CoPOD3 Fl CoPOD4 iX 4 P75 [
Jo R B S M RN Sk, 45 57 (81 2) %W . CoPOD1/
2/3/43X AR 1 BT TO s BEAE ) , A AR5 IR, 1 4
AR A TS 5 5 0 5 RS i, (R 8 T o3 iR
5. Hrp CoPODI Fif 29 MR LML M5 S KX, 5
YIASL A5 1E 575 29 6f &5 FIEF 30 o 5[] 3 CoPOD2 Hij 32
AR AT T IR IX, B UL S e 5 32 6 s FHE 33
7 55117 ; CoPOD3 Hij 23 24 JE R J A5 5 IKIX., By U]
N S5 TE 2R 23 {7 s FIZS 24 437 44 [] ; CoPODA4 Hif 25 4
G NAF 5 IRIX, 55 P07 S TR 5 25 57 i FI 5 26
(A=
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CoPOD2
= Z 08
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2 2
2 204
[=% =%
g9 09
;E'—: E () | ol e e e e
0 20 40 60 0 20 40 60
HE 1R ¥(aa) Protein sequence 1 4(aa) Protein sequence
CoPOD3
Zos8 Z08
£ 04 £ 04
# { 2
T Of i E 0
0 20 40 60 0 20 40 60

HE 1 ¥(aa) Protein sequence

HE M1 ¥(aa) Protein sequence

ZLRATR RS IR CH L WA R TR A5 5 KA ) 5 S AR VDRI At 5 R R BN HA (5 5 IR 7Y
Red part indicated signal peptide type (conventional secretory pathway/type I signal peptidase ) ; Green part indicated cleavage sites; Orange part

indicated other signal peptide types

B2

%L PODs & AR5 S Ak Fil

Fig.2 The signal peptides prediction of PODs protein in C. oleifera

223 HMFEPODsEARM_REM . ZREMK
TEBEE M L EZL M5 SOPMA Tiiilll POD
T A5, 455 (81 3) KB : CoPOD1 2 1
JoT o MR IT 7 H il 22, Sk 39.89% 5 B % A T i L AA]
&0, N 5.82%; TR A i 5 37.67%; & A i
16.62%. CoPOD2 & [1 /i1 It #L I 25 fh Jir o L 3] fe
%, 42.86%; BFE FA T 5 LB, N 5.06% ; o R
JiE 5 36.01% ; SEAHBE 5 16.07%., CoPOD3 45 [ Jfi G
TN i o5 He i 22, b 41.30% 5 B 5% £ T 5 He A3
/b, 4 5.60% ; o 2 iE (5 36.87% ; $EAHEE 17 16.22%
CoPOD4 & [ JiT Jo #L W 45 ith BT o5 e il i 2,
44.44% ; B 55 A i o5 L B dR 20, R 6.91%; o IR TE o
32.10%; FEA4% |5 16.54% ., 3 ELE M 3l PHYRE2
T 43 HF CoPOD1/2/3/4 3% 4 4~ 85 5 1) = 2544,
SEIL I RIX 4 RN ER 1R B9 = RSB AT B
BT I g o MR T R TR I fih (L 3) , i A
S S ) BE b AEAE AR L2 A o il AE 2R W
IncLocator X CoPOD1/2/3/4 P4/~ 4 H it #F 47 Fi
A3, 45 H R . CoPOD2/3/4 25 [ )5 5 v 76 4 M A%
(Y AT RE M de S, TN 3 B3 0l Sl 0774 0.684
0.552; CoPOD 1 £ [ )5t & v 41 Jfd 53 9 7T B 14 d5e K
FIAS 534 0.335,

224 MZEPODs EHREERF S X R ARG H AL
®i5y#T  FJH NCBI Blast X} CoPOD1/2/3/4 #5 [
A T AR 1 B R 5 A R ML 4 2 1 )
U5 R S ARABLEE e e B 2 H A Fh 9 POD 22 11
B3t 19 4%, T RIE 41 Hexd 5 R GEAE R 5317
& B 2 PODs 45 [ 51 1Y 2 5L 1R e 51 5 2% B
(Camellia sinensis (L.) O. Ktze.) PODs % [1 5 ) %
LR 7 9 AL JEE fi i, 0 9] O 98.34% . 98.38%
98.74% M 92.10% . i 32 7E £k % i InterPro 73 4 i
%< PODs # [1 57 Y 45 #4380 {2 7% : CoPOD1/2/3/4 £ 1
J 44T 3 SR AL A O B R R TG PRV A 2T R
AL A E LR AR A G0 P vl P 5
1l CoPOD1/2/3/4 J& T POD Z N 51 . I FIHEL M
3 PROSCAN 43 #7 42 7 , CoPOD1/2/3/4 75 A %1 H
AN G5 R R TR T, A 3 T i A6 A7 A5 (Amidation
site) N-EREBEAL A 25 (N-myristoylation site) \Fi§ 5[]
JoI M TR fk.f7 5. (Casein kinase 11 phosphorylation
site) \ N-HJL A7 5 (N-glycosylation site) &5, H:
cAMP F1 cGMP 4 #i ¥ 2 F1 [t 33 i 0 1R A6 A7
(cAMP- and c¢GMP-dependent protein kinase
phosphorylation site ) /& CoPOD2 44 1Y, v T 156~
159 aa,
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100 150

Cimle L L ial iimmm i) |

250 300

CoPOD2

100 150

200 250

Bt el -t

ad

50 100 150 200 250

CoPOD3

aa

a

100 150 200 250

FHHI--!I!-;IM---iEHlIIIH4&-4|IHP-MF--§|I-4P-H#I-}-|M§Hﬂ[-'!]

50 100 150 200 250 300

aa

LLERFORIEANGE ; SR IR PR AR s RN o BRIE s SRZ IR TR ith
The red part indicated extended strand ; The green part indicated B-turn; The blue part indicated a-helix; The purple indicated random coil
E3 mEFPODsEHR K4 (L) 5 =K ()T
Fig.3 The secondary structure (left) and tertiary structure (right) prediction of PODs protein in C. oleifera

{d A HZK 1 Talview ¥ CoPOD1/2/3/4 11 J5iHY
FIPRITH 5255 CsPOD12-like(XP_028106509.1) .
K ¥ W (Eucalyptus grandis Hill.) EgPOD12 (XP_
010063836.2) . [& H-# (Herrania umbratica) HuPOD12
(XP_021284657.1) . 5 4 CsPOD15-like (XP_02805
6399.1) MB35 (Durio zibethinus Murr.) DzPODa2-like
(XP_022743122.1) . fii b 4 (Gossypium hirsutum
Linn.)GhPODa2-like(XP_016669429.2) 544 CsPOD
63-like (XP_028074173.1) | K #& ¥ EgPOD31-like
(XP_010046652.2) \ & (Ziziphus jujuba Mill.) ZjPOD
31-like (XP_015884246.1) . A5 # CsPOD28-like (XP_

028101761.1) . #% #k (Juglans regia L.) JrPODS5-like
(XP_018805205.1) i #k (Prunus dulcis Mill.)PdPOD
5-like(XP_034201876.1) %54 Fh 2 (1 5 (1) 24 I R 7
GIHEATEOXT (1 4) , R B LA 38 157 8 359 i 4]
AL WIS V7 &S (Peroxidases active site) Flli B /b4
2T ZE B4 (Peroxidases proximal heme-ligand)
J¥91., 5 CoPOD1/2/3/4 8 TSI T8 FAT AL
Z A R CoPOD1/2/3/4 85 5 K He X 4 g
T POD ZHERUA I EA T HA TE B N TS VAR
H LA TIRE,
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D

CoPOD4 RERVR ALNARH LAQ ARHRHKHGHE .H H.KVARH F \’TQL R 86
CsPOD28-like R R\«R ASN RH LAS FRHRHRH ------ r \'TQL R 78
JrPODS5-like K STIFV T OARNT KI5 i I R e S e e AR R R m 60
PdPODS3-like MsH- - - 1IFTFTRC B AReExE- - - -------of------------- - .___ H 38

AAAA ttttit

CoPOD4 87 " R 8 178
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A-D are amino acid sequences of POD proteins homologous to CoPOD1/2/3/4 and closely related species, respectively. The black rectangle box is
the peroxidase active site, the red rectangle box is the heme ligand sequence of peroxidase proximal, and the blue rectangle box is the cAMP and
CGMP-dependent protein kinase phosphorylation site. llIdentified as the N-glycosylation site, AIdentified as the casein kinase II phosphorylation
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Hill.; Hu-: Herrania umbratica; Dz-: Durio zibethinus Murr.; Gh-: Gossypium hirsutum Linn.; Zj-: Ziziphus jujuba Mill.; Jr-: Juglans regia L.;
Pd-: Prunus dulcis Mill; The same as below
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Fig. 4 The amino acid sequence comparison between PODs protein in C. oleifera and POD protein in other species
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Fig.5 The phylogenetic tree and conserved motifs of PODs proteins in C. oleifera and other species
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