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WE: A TRTARANHEACH(SOD) A B Rk b K B 3R Ffe Ko P 69 4E R | i i3 RT-PCR % 214 & i % SOD A B
KRR, 474 % 1 CoCSD .CoFSD #» CoMSD ., #- CDS /9 K & 4~ %] 4 660 .813 #= 693 bp, % #4219 270 F= 230 A~ &I 8% .
CoCSD ,CoFSD #2 CoMSD % & % F i & 4 %) % 22.49 31.18 #225.51 kDa, &M » AT X AIANE QYA FREE G, RERL
MBAZ TR, B TIESREG, B3 0420 ANEER LI & CoCSD A2 CoMSD i % & T#45%€ % & , 7 CoFSD & T R4 % &
B, CoCSD =R 45 H) £ %52 TALW K b Fe 3 A 45 , T CoFSD #» CoMSD #9 =28 45 #) £ %y o Rt o AN Bt Myt . 3 AN
O RESRRGEEET, RARAMEEX 5B 3AR L ALY E X B EROREER — L 55 LK &HE
E R, B B P 4 SOD B HR & T 5+ A8, 42 CoCSD . CoFSD #= CoMSD FE 434 # &K B R &, B 3 A=t 3
B AL ERTHPEER . EARERAEERNR T W ESOD K B 69 AW R e RARIE, L ABTHF AR
7R3 Al R HUR SRAE A
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Cloning and Expression Analysis of SOD Genes under Different
Pollination Treatments in Camellia oleifera Abel

WANG Yi-ying, YUAN Jun, TAN Xiao-feng, LU Meng-qi,ZHOU Ao,ZHOU Jun-qin
(College of Forestry, Central South University of Forestry and Technology | Key Laboratory of Cultivation and Protection
for Non-wood Forest Trees, Ministry of Education, Changsha 410004)

Abstract: In order to investigate the role of superoxide dismutase (SOD) gene family members in the self-
incompatibility response of Camellia oleifera Abel, three family members CoCSD, CoFSD and CoMSD were
isolated by RT-PCR. The CDS sequences of CoCSD, CoFSD and CoMSD were 660, 813 and 693 bp in length,
encoding for 219, 270 and 230 amino acids, with a molecular weight of 22.49, 31.18 and 25.51 kDa,
respectively. Structural analysis revealed that three proteins were hydrophilic without transmembrane domain and
signal peptide (non-secretory proteins) , and all contained 21 phosphorylation sites. Both CoCSD and CoMSD
are stable, while CoFSD is an unstable protein. The secondary structure of CoCSD is mainly composed of
irregularly coiled and extended chains, while the secondary structure of CoFSD and CoMSD is mainly composed
of a-helices and irregular coils. The three proteins were assigned to three categories in the phylogenetic tree,
whereas all were clustered on the same branchlet with the corresponding proteins of tea tree and had high
sequence homology. The SOD enzyme activity in self-pollinated pistils was overall higher than that in cross-

pollinated pistils, but the expression of CoCSD, CoFSD and CoMSD was highest before pollination and was
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inhibited by both self and cross-pollination treatments. The results of this study provide a basis for the subsequent

in-depth investigation of the biological functions of C. oleifera Abel SOD genes, and also provide a reference for

revealing the mechanism of self-incompatibility in C. oleifera Abel.

Key words: Camellia oleifera Abel; self-incompatibility; superoxide dismutase; bioinformatics analysis;

expression pattern

1245 (Camellia oleifera Abel) 1 0 3% FE F5 7 1
ARAE MY Z — , BA LT i m JHiE)
SRR BT PARE L2 D R
FEEART HORFRRE BG4S H A8 3% F
(SI, self-incompatibility ) J& T 20X — I 5 1) 8 %
R A FEREAE A ) — PRk IR
L, 72 AR T AR S H R 1R
H SR A s JLR MR st A 2 e e AR
AP E A T — & Mo . 7E5- RN AL S L K
H A E B A FEAE TP S B TR AZ M A T2 T
(S-RNase) 5 A B8 A B A MEZ VI K, S-RNase
AT E TG 5 & —F I B A FE RN, 35857 il
TEVE R A T o AE , [R) iF S-RNase AE 8 43 S5 Hu B IR
H A8 AN A B 48 T3 1) ROS, 51 & L 3h 28 11 i
NG B 28 B FACR & & A 20 I AR P 14T
T2, PR R M FERN BRI R N
ROS /K- & 38, 5 2020 M 25 4 A A i 45
TP 240 i ) 2 R Ak — B LR R B B 2 1
ROS, I8 NI , TG BR AL AL A5 A A1 R il 3R
e, Horp ol A Ak W) Bk i (SOD, superoxide
dismutase ) 2 AH ) B4 7 180 2R 48 1) OBl 2 — , 5
i & Ak P i (POD, peroxidase) Al i 4 1k & [
(CAT, catalase) BA WpREIFEF",

A A B A — 2R PR A TR i, SR BR
FEL A PN TG 1 AR — T BT 2, BE A DR 200 it 4 27 68
A B A W, T AT AR )
MG RIS G 48 &R Y
SOD Fe [N 253 g 3 Fp 2, Bl Cu/Zn-SOD | Fe-
SOD Fl Mn-SOD""*'*' , AN [) 2 B SOD #P i 1% 4k [
Yifi 7, TR KB, SOD JEINREE S S
B AR R B R R S A A ) (AT 3 R A R A B (]
IS5 M) 4 L B 285 ) D R R R e PR 52 AR AR
WFFE &K B ZETF (Eruca sativa Mill.) H 328 37 F14EF1 H
A ZEFIPEHR S SOD . POD 1 CAT 3 Fh{3- 4 it A7 —
FE R PRI TS M AR 10 AT B 5 R AR R A I 4
AXo HAEMRER, AL FERAR R B AL
PR IE L 24 h NAER B RENS IE 5 A K Il A AT 5
i, H7E 24~72 h B #4845 1A 4K, I SOD

POD . CAT i & ft AR AL AR 5 H AC R AR SR i
Flv A LK J5 0~48 h AE AT P 3 i il 5 4 AH X A2
FER R IHAR AR T RS AL Y AL AT SOD Bl i 1 -
LEBETHAARBR? . B LA EMT#E
(Brassica oleracea L.) £ H % & &k J& , fE4E N
SOD Jiff & Pk 2 b F- ks | L8528 b I B2 1
BART FAEE R . (TR EYE S A
A ERE R FR AR WARIE . R, A5 5l
E T BT AL MR P SOD MG YE, SRIG AT T
45 SOD B K G 5 1) S 0, I 1) 52 i 298t
PCR (qRT-PCR, quantitative real-time PCR) 43 #T T
SOD 3 K FJGEAEA R M 4 h i R s, LA
HA A4 78 T 2% B S8 AN 2% R A P 10 B ] B2 AL A
FEHEA

1 #MRERFZE

1.1 iRIERH

PA 8 HE A= Ji 2% (Camellia oleifera Abel) £ fii >
EjAegg S SRR ST G, BB RIE T8 FE 4 K7D
T B3 X H g AROIE B E R 2ih 2sial ge Jdh , DA AR
WVE R BEAS 2 IR BE 45 T it A 28 5558 2
FREZA 2 5 (FERR AR AT ARAR <AL 3E ) o PSRl Y
WA EASERZETY, H #4286 M, sEBURmm 5
TEFEER IR, RS N TSR0, 305
MR atAsE4% A M MARIC . fERERY 0.12.24 .36,
48.60.72 .84 #1196 h J&7 , ARS8 R MESSHUT , i
ARG T-80 CLR-AT
1.2 R HE
1.2.1 SODEHEMME S MSCHR[23 [rdk ik
%E SOD [iff 16 14 , 152 B AE 5 241 pH7.5 BB R 2% Ml +
130 mmol/L AR Z&+300 pmol/L NBT+200 wmol/L
B3 +10 wmol/L EDTA+FFLHZ K , % HEZH A W] 1)
AL FRAS TN BRI, BT 4000 Ix G REEE FRAE T 30
min, FSMHEEETF 560 nm R H: ODH..

SOD 16 P (U/g-FW) = (X B8 OD {H - £ i
ODfH)xV E/(VtxFW)

Horb v R AR EUREARTH Ve ROWAK F il
MR AT FW AR S
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122 E RNAHREE cDNAAM 318 Omega
5 ] Y Plant RNA Kit 2877 £ 108 B 5 45 B0 25 M8
SLRNA. FIHEAMA] 164568 1 (Lambda3s,
Perkin Elmer, USA) £l RNA F*) 24 & A9 B, 3
1.2% Byt JIg W66 I H VKR I RNA () 58 28 . S 1|
Vazyme 7~ ] HiScript® III 1* Strand cDNA Synthese
Kit (+gDNA wiper) i 7 £ 16 8] 43 & % cDNA £
—4i
123 HZESODEREBEE 1Y SOD LN F %
43°H Cu/Zn-SOD Fe-SOD Hl Mn-SOD 3 Fp2 Al i1
H CoCSD . CoFSD F1 CoMSD HE [H f) 4= K 4 L 5 47|
(CDS, coding sequence ) F 5 T A PRI ZH A FE AT 2%
ESR L SR B R 2™ 3l A Hb K /4 Primer Premier
5.0 313X FEF 514 (52 1) : CoCSD-F F1 CoCSD-R
CoFSD-F #l CoFSD-R., CoMSD-F #1 CoMSD-R,
Takara 7 ] PrimeSTAR HS DNA Polymerase 5 f# B
DNA G g f 8 AH R ZE R . PCR ™34 7 4 A1)
1.2 % S5 NEHEEE I Fo DK AN 3 257 1) e el 2 B
TSINGKE 7 ] 1)) DNA #fise 171 575 & i B 5 2tiAk
Hi R B B B9 A Bri% 4% 3 pClone007 Versatile

FR1 KHARAASY
Table 1 Primers used in this study

Simple Vector Kit 24 I, 554k & Trelief® Sa KiHFF
[ B R T o = SE IR G AU =21 S W [ B
28 TR PCROFIHL JKAGHIN 5, Pk P 5 g 2% 28 3R
AR A PR S E SE R

124 HESOD EAMEMIERZENT M
2k i (£ 2) 43 Mr it 45 CoCSD . CoFSD #1 CoMSD
B BRI BT B 45 A R e LA B 5 M R A 5 3
1F NCBI S v () BLASP 1 HA8 2 [6] 5541 5
FHZS #h 474 Jalview Fll GeneDoc #E47 [|] 15 4] Hb Xof
AT, T MEGA 1 AL 8 R 50 & B A .
125 HMEFESOD EEAMEPMRIEERX S0
MR 4k 50 75 2 () CoCSD , CoFSD 1 CoMSD 4= K J¥
5111 qQRT-PCR 514 (£ 1) , #4345 GAPDHAE Ky
FERMTIIN S (# ] Bio-Rad 23 Rl 96 E
1t PCR X Mini Option #£17 qRT-PCR, 2 i {4 2 24 20
pL, %5 10 pL (1) 2xTSINGKE® Master qPCR Mix-
SYBR(+UDG), 1 pL fi) cDNA, 4% 1 pL i 1E S ] 5]
YA 7 WL EEEICRE K . BEARR AR UET T 3 A2
A, SR 27T LR A T A s s T, R
SPSS 25.0 HAFHXSH 4Tkt T ik i 22 o .

1Em 514 SIYFFI(s —3") A EIEY] FIMFHI(5"—3")

Forward primer Primer sequences(5'—3") Reverse primer Primer sequences(5'—3")
CoCSD-F ATGCAAGCCCCATTCGCAACA CoCSD-R TTAAACTGGAGTCAAACCCACCAC
CoFSD-F ATGGGTTGGTCATCCTCTTGTTG CoFSD-R TCAAGCAATAGGAATTTTGGGTTCG

CoMSD-F ATGGCTCTTCGGACTCTGTTGA CoMSD-R TCAAGGGCATACCTTTTCATACAC
CoCSD-QF CTCCGCTCTTCCTTCCA CoCSD-QR GGGTTACAACGCCTTCG
CoFSD-QF ATGGGTCTTCTTCAGCA CoFSD-QR CTTCAAGTCGTTTCTCAC

CoMSD-QF GAAGCATTGATACAGAAGA CoMSD-QR AAGCCAAGCAGAGGAAC

®2 AARERAHELNIL
Table 2 Online website used in this study

o3 Il e

Web Web link Function

OREF Finder http : /www.bioinformatics.org/sms2/orf _find.html F IR 4 T TR 5] THE

ExPASy-ProtParam Tool http : //web.expasy.org/protparam/ FRARE B AT

ExPASy-ProtScale https: //web.expasy.org/protscale/ BT

SignalP4.1 http : //www.cbs.dtu.dk/services/ SignalP-4.1/ TS ik
TMHMM 2.0 http : //www.cbs.dtu.dk/services/ TMHMM/ TN 255 A2 Ky 35,
NetPhos3.1 Server http : //www.cbs.dtu.dk/services/NetPhos/ RO ST
EukmPLoc http: //www.csbio.sjtu.edu.cn/cgi-bin/EukmPLoc2.cgi V24 L A7 TR
PSIPRED http : //bioinf.cs.ucl.ac.uk/psipred/ TR 1 A5
Phyre2 http : //www.PHYRE2 Protein Fold Recognition Server/ TN BE 1 = g2 by
MEME https : /meme-suite.org/meme/tools/meme TR 1 motif 4544
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2.1 AREEHEEBRZES S SOD FE MK

58 L5 A2 03 i e 38 HR (1) SOD il 11 1 28 1k
M LR . #2805 12 h, 528 SOD 57k
Tt,12~24 h B T, 24~96 h B A 234G FTHE R
B, 72 h S ACHERS H SOD i 1A B 5 i
84 h AR FIACME . 50 hHl L, SOD BEHE M
AR, UL SOD RIBES 5 T M i . H S BeH
J5i 24 h N, SOD G P 5L L2k FRRAURAEY, 7 24 hik
FIRARME . H AR RIS A H , B 5S4 1)
SOD Rffi& AL AR T 288k . #E24~48 h Y
B A SCHR4R i T I ZR 0 SOD G , SOD G 1
FKMESE LTt , 48 h iR B WEAE , K B8 PR, 5
SACHR 1) SOD BHE PEAFAE i 25 25 5, W] SOD 7]
RBS 5T ASCAERL

- = akEh
1000 Self-pollination Cross-pollination
b
= BO0F
=
Ze c
=z 600F
53
w8 400f 2
5% "
S i
77} 200F h fg
h

0
0 12 24 36 48 60 72 84 96

F A 1] (h)
Pollination time

P p /NG P RE R AN ) IR 4 2 25 22 7 (P<0.05)

Lowercase letters in the graph indicate significant
differences between periods(P<0.05)
1 BRXEHBESR SODEE ML
Fig.1 Changes of SOD enzyme activity in self-pollination
and cross-pollination pistil

2.2 imZESOD EREREHI TR E

T I R 81 43 A R 5 [ (2 1), DA
25 H 3 72 hifEE cDNA AR 741G, FH 1.2 % 35

EWH R G H DA ARG (181 2) o B 38 1) cDNA F

BEEATI R 158 3 4~ SOD N . Hdr, CoCSD
(R T Ji5 1 52 HE 4 660 bp, Zi B 219 4> 42 R
CoFSD & R ) ¥ 1% 158 1324 47 813 bp, Zithh 270 4~
FEIR ; CoMSD HE DK () T RISEHE A 693 bp , 4ifi 230
ANGIERR . WP E5 05 1 s Bs PR 7 91— 2L
AT ISR BaEaR
2.3 HMZESOD ZEAMEREBU MRS

F 7L [ 35 ExPASy-ProtParam 4341 CoCSD .

CoFSD Al CoMSD 25 [ 1) B Ak 1k it , 45 S % B .
CoCSD . CoFSD #il CoMSD #& 1 i 43 T 243 %1l N
CossH 555N5605056  CraooHa150Ns550300S 15 F1 Cie0H 100N 305
0,,Ss; 43 F it i1t 43 5l &7 22.49 kDa, 31.18 kDa I
25.51 kDa; # it 55 HL 5 oh 6.39 ., 8.83 Fi1 7.06, M rh
CoCSD 25 5, (pl)/NF 7, SR, AR KT 7, 5
et o R D R B0 R 2R B AR 1 Y RS T
CoCSD F1 CoMSD g i R EHR7E 91 L |, HAFRE
ZEIIET 40,3800 CoCSD #11 CoMSD J& T Fa i &
[1; CoFSD lg i R Eh 79.44, NFaE R KA 43.05,
Ui B CoFSD 4ty i & AN FRE o X 3R 1IN
B3R K PE H-0.004 . -0.465 F1-0.283 1 K (i , 2%
B SR KR A .

750 bp
500 bp

M: DL5000, 1: CoMSD, 2: CoCSD, 3: CoFSD
2 % CoMSD.CoCSD 1 CoFSD B E i) PCR ¥ 1§
Fig.2 PCR amplification product of CoMSD.CoCSD
and CoFSD in C. oleifera Abel

2.4 HFESOD EANES L EERR G HiT  BEER 1L

L 2 5 0 40 AR E o RO T30 43 7

H) Fil SignalP4.1 Fl TMHMM 2.0 1E £& ¢ ¥ %
CoCSD . CoFSD Fl CoMSD HEf 715 5 JIK NS k&t oyl
FRITIEI , 255 B B AT TR AN B 15 5 RIS IS A5 A4 35, 10
B e R TR E R, AS SRS GE i

iz Ffl NetPhos 3.1 Server 7E £ /7 #illl CoCSD .
CoFSD #l1 CoMSD HIBEFR A7 1, 455 /R : CoCSD
CoFSD #1 CoMSD #& [ #F E A 21 MR A s, L
H1 CoCSD AN HAT &R (Tyr ) BRI A £, CoFSD Al
CoMSD 4 [ # F AT 22241 (Ser) . 7524 & (Thr) Fl 7
A2 (Tyr)3 PR AN, 25 (3R 3) , RUIA R I 0%
BB 22 181 BT 5 OB R AL 7 i R B RN B AP AE I i
25, WO R M E O B E B,A
] B iR Ak X RZ e Il 45 SOD 25 A 1 B /KF , it

SR B 5 B S5 R A P RO P A T RE 22 57

SV A1 5 L T 45 5 7R, CoCSD 5 H 28 o7 T 2%
14 b, CoFSD Fl CoMSD # [15E (v Tekifdr,
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Table 3 Prediction of phosphorylation sites of SOD protein in C. oleifera.

, NN 245K Ser IR Thr fi% & R Tyr
GHEPA B — o o o o - o
B =} HH | = B =}
Protein Name Total no. - REA " LA o HLA
No. Site No. Site No. Site
CoCSD 21 10 17.27.37.42.49.51.53.78. 11 8.13.61.67.77.87. 0 —
124,199 95.104.163.172.217
CoFSD 21 11 4.25.37.74.140.163 191, 4 47.50.107 .177 6 56.64.116.225.228 235
201.205.216.245
CoMSD 21 10 15.31.40.90,103.123.134, 6 5.8.61.84.85.130 5 37.62.197.201.225

152,183,217

iM% SOD & 5 597

iz Jfl SPOMA 7E £¢ T. H. X} CoCSD ., CoFSD Al
CoMSD # F g 45t w45 3R R (#13)
CoCSD & [ 1) &5 ¥4 3= B T2 J0 R ) 26 il A
FEMPEE LU B F /D I a IEE . CoFSD Al
CoMSD & [ 1) R 2544 = BEIS T I o BT A TC AL

2.5

WUy, v (B, e B A (B 3) o [
FH Phyre2 7248 T H A7 R38R 11 BT 19 — 4R 2544,
CoCSD & [ 1) = 4544 T B 28U Sy To A D) 26 it A1
FEFEE , CoFSD 5 A 1Y = R 2540 T BRI h o 12 iE
FTCHLI 4 i, CoMSD 25 [ 1) — e 45 44 2 2L
A o BE T R AL A (1 3) o

A‘ _
50 100 150 200
|
Y
L A \ :_. | ."\ " .!r.-".
30 100 150 200
B
| | |
50 100 150 200 250
I.I
W W N | .I '
50 100 150 200 250
C .
{
50 100 150 200
50 100 150 200

A:CoCSD & 14544 ; B: CoFSD 2 (14544 ; C: CoMSD 8 45 #4 s 8 F &5 # (4 ) P = R&5 0 (7 ) 5 TR 3R o BRI 5

LLEFTRIENNGE ; SRR B I A 5 AR T B ith
A: The structure of CoCSD protein; B: The structure of CoFSD protein; C: The structure of CoMSD protein; Protein secondary structure (left)
and tertiary structure (right) ; The blue part indicated a-helix ; The red part indicated extended strand ; The green partindicated B-turn;
The purple indicated random coil
B3 CoCSD.CoFSD #1 CoMSD & A 5 #Tiill
Fig.3 The structure prediction of CoCSD.CoFSD and CoMSD
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2.6 iM% SOD EHMEIRES S 2

iz 1 BLASTp 2 718 & il 45 CoCSD . CoFSD #l
CoMSD 24 5L 18 17 91 1) [R1 I8 7 41, & 315 25 4 1)
CsCSD  (Camellia  sinensis (L.) Kuntze, XP_
028064147.1) .CsFSD (Camellia sinensis(L.) Kuntze,
AKN10569.1) F1 CsMSD (Camellia sinensis (L.)
Kunize , AKN10569.1) MUY E 52 157 , 43 )15 51 98.58 %
99.26% H198.16% . il % CoCSD & 1751 5 25
CsCSD. 3 £ MdCSD (Malus domestica (Suckow)
Borkh.) F14E F14% PaCSD (Populus alba L.) i) [F] i 8
F 2 LR T 9051 T LT, A AR RS iR 31 81.429% LA
b CDD 443 HT CoCSD 2K [ FAR S 45 1 'k IR
AR R A AL ) B AL (SOD) 25 #3137 T4
69~216 1 Z JL PR , FIG A PRSF I Cu?' . Zn* 428 B 1
GEAAL A, A3 T A 109~119 o7 24 HE R F1 25 203~
214 37 & FE 2 , P HH M 2% CoCSD 2 1741 & T Cw/
ZnSOD WK EFEH () — 51 o Kl A% CoFSD 2 ¥

G 550 CsFSD Bk IrFSD (Juglans regia L.) Fl 4
%j VrFSD (Vitis riparia Michx.) [R5 85 11 24 FE R
GIHATEERT, BRI EIRS] 77.64% LI . CDD%%
H 2534 CoFSD 35 A IRF A5 M L I & A Fe™ 42 )
BT AR A TS 218~225 v Z BEmR , DI 2R
CoFSD % ¥4 & T FeSOD WA i KL R A — 51 . %
1l 45 CoMSD % 1 ¥ 41 5 45 ) CsMSD., ik 4% Bk
AdAMSD (Actinidia deliciosa (A. Chev.) C. F. Liang &
A. R. Ferguson) Fl12§ “f* HIMSD ( Helianthus tuberosus
L) 4 ] 5 1 SRR A R A 7 HUX, & BRR AL ik
%) 84.83% , CDD %4i& 15 73t CoMSD # [ 1 PR ~1 45
RIS M &R B T4 B 00 A 45 191~198
24 L PR, 1 B Il A5 19 CoMSD & (1 )7 41l g F
MnSOD W ZE i FE R i — 51 oyl 245 CoCSD, CoFSD
F1CoMSD &5 13 HAT kil C BEmR AL A7 A W 2R I
Tif TR Ak AN o5 RN 2 S AL AV A (181 4) BRI Z 4,
CoMSD & ik HA AL AL 5

CoCSD _HﬂPEAT§%§§CAL___ 1y SLKI g Ani 67
CsCSD ——------ CATL-——- 59
MdCSD MQTESEY-—{EaguviAESPT-— -8 17 FBAPR 65
PaCSD —uinw—— NATLTA@TET-———iH I uu%mﬁ— : 63
a A t 3 gs S s
CoCSD B 145
CsCSD g 137
MdCsD § 143
PaCSD E JEG F Bl - 141
KKAVAVLKGTS VEGWTLE«; DlGPTTVNVRGTGLTE‘G HGEHLHESGETTNGCGSTCRHENP 6THCAPEE IRH
ook Aok trinkik
CoCSI = 219
CsCSD E = 211
MACSD [ : 217
PaCs : 215
\A AL YYyYyyyvy
CoFSD o 68
CsFSD 68
JrESD 64
VrFSD A 62
K PKLp s rgkr hg3gk EVI1AS GL
seee

CoFSD : 136
CsFSI : 136
JrFSI » 132
VIESD : 130
CoFSD : 204
CsFSD Y : 204
JtFSD = -
ViFSD : 198
CoFSD E = 270
SoFSD s - 270
JtFSD § ¢ 266
VIFSD : 264

(E4)
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CoMSD R
CsMSD
AdMSD
HtMSD

CoMSD |2
CsMSD E
AdMSD §
HMSD &

YyYvy

VRPDYLEN W =
VRPDYLENIWKVE6 WEKYAS2VYEK CP

67
67
Tle’ E SE E 62
AL GE : 63
LEFAISGEIMQLHHQKHH TY6TNYN

=l % 3"
135
130
=131

: 203
203
197
199

LU TR N H I 5 V0N 3 B C DR AL AL 5 @ A N LA R AL (0 5 e 2R B ML AL A s AL L 5 ¥ (T A
FOR Cu™ \Zn™ R B T AL O RERIR Fe' SR 2 T4 8 AL S 0 T HEFOR Mn™ 88 i TE5 G 0L 2L O BRI
P ALY A RAEHAIE; Cs 250 s Md 2 305 s Pa BRI 5 I 800G 5 Ve B4 5 Ad ARAR A s He: 3945 R I

Red letters indicate target protein; V¥ indicates protein kinase C phosphorylation site; @ indicates casein kinase II phosphorylation site; % indicates

N-myristoylation site; B indicates N-glycosylation site; Yellow boxes indicate Cu®, Zn®" metal ion binding sites; Blue boxes indicate Fe™ metal

ion binding sites; Green boxes indicate Fe* metal ion binding sites; Red lines indicate copper and zinc superoxide dismutase structural domains;

Cs: Camellia sinensis (L.) Kuntze ; Md: Malus domestica (Suckow) Borkh.; Pa: Populus alba L.;Jr:Juglans regia L.; Vr: Vitis riparia Michx ; Ad:
Actinidia deliciosa (A. Chev.) C.F. Liang & A. R. Ferguson; Ht: Helianthus tuberosus L.; The same as below
E4 SODEREHMEMMNSELRF 5 kXt

Fig.4 Comparison of amino acid sequences of C. oleifera Abel SOD with other plants

2.7 MZESOD EHM RSN

T A3 AT AS SOD A K5 HAthAE$) SOD
BN Z B A5 5, FAA M4 MEGA 11.0 H )48
ek T2 CoCSD . CoFSD Fll CoMSD % [ 7
1 5 HAbAE ) SOD 2 (T FI I R G (K] 5) , 25
B IR 244N 180 538 34K 3, 4390 R Cu/Zn-
SOD Fe-SOD 1 Mn-SOD., i CoCSD,CoFSD #/I
CoMSD 435l 545k CsCSD . CsFSD F1 CsMSD i~ %
FE—A/NS L UM 2% SOD 2 H 5 250 SOD &
HEg o 2. i MEME 78 #iill SOD & H
i) motif, 2% 5 i /8 — L3R4S 5 4> motif, AS [R] 25 A
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