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Cloning of SOD Gene Segments and SNP Analysis in Evodia rutaecarpa
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Abstract: Two pairs of degenerate primers were designed according to the two conserved regions on the a—
mino acid sequences of Cu/Zn-SOD gene and Mn/Fe-SOD gene from kinds of plants reported in GenBank in
order to clone the core fragments of these two genes in ten Evodia rutaecarpa’s plants. The length of Cu/Zn-
SOD gene and Mn/Fe-SOD gene were 375 bp and 429 bp respectively. Every nucleotide sequence of Cu/Zn-
SOD gene and Mn/Fe-SOD gene encoded 125 amino acids and 143 amino acids respectively. The biology soft—
wares of DAMBE and DNA Star5. 0 were used to analyze these sequences. The nucleotide similarity with other
plants was above 74% and the amino acid similarity was above 79% at ten Cu/Zn-SOD gene fragments than
other plants. The nucleotide similarity was above 78% and the amino acid similarity was above 81% in ten

Mn/Fe-SOD gene fragments. Twenty-one sites of single nucleotides were discovered in the ten Cu/Zn-SOD
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gene fragments. Six amino acids sites transformed because of twenty-ene single nucleotides variation. Seven—
teen variation sites of single nucleotides were discovered in the ten Mn/Fe-SOD gene fragments. Three amino
acid sites transformed because of the variation of seventeen single nucleotides. Accoring to the calculation re—
sult the polymorphism frequences in Cu/Zn-S0OD gene and Mn/Fe-SOD gene were 1SNP/17.9 bp and 1SNP/
25.2 bp the nucleotide degrees of variation were 5.6% and 4.0% the amino acid degrees of variation were
4.8% and 2.1% respectively. Genetic diversity of cloned ten Cu/Zn-SOD gene fragments was analyzed by
using the clustering procedure of Neighbor-Joining.
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Tab.1 The name of test materials and their sources

No. Test cultivars Name Source
1 Evodia rutaecarpa ( Juss.) Benth.
2 ( ) E. rutaccarpa ( Juss. ) Benth. var. officinalis ( Dode) Huang
3 () E. rutaecarpa (Juss. ) Benth. var. officinalis ( Dode) Huang
4 E. rutaecarpa ( Juss. ) Benth. var. bodinieri ( Dode) Huang
5 E. rutaecarpa (Juss. ) Benth. var. bodinieri ( Dode) Huang
6 ( ) E. rutaecarpa ( Juss. ) Benth. var. officinalis ( Dode) Huang
7 ( ) E. rutaccarpa ( Juss. ) Benth. var. officinalis ( Dode) Huang
8 ( ) E. rutaccarpa (Juss. ) Benth. var. officinalis ( Dode) Huang
9 ( ) E. rutaecarpa (Juss. ) Benth. var. officinalis ( Dode) Huang
10 Evodia meliifolia Benth
- RTARTANGCRTGYTCCCA -3’ Invitrogen o
1.2.3 RNA cDNA Invitrogene M-MLV cDNA.
1.2.4 Cu/Zn-SOD  Mn/Fe-SOD PCR 50 uL 10 x
Reaction buffer 5 wL Mg’ *3.75 wL.dNTPs(2.5 mmol/L) 4.5 plL- (10 pmol /L) 1 pL
(10 pmol/L ) I wL ~¢DNA7.5 wlL.Taq DNA polymerase(5 U/uL) 0.75 pL.ddH,0 26.5 pL. Cu/Zn
-S0OD PCR 194 C5 min 94 C1 min 45 C 1 min 72 °C 1 min 35
72 °C 10 min 4 C ; Mn/Fe-SOD PCR 194 °C5 min 94 C
1 min 50 C1 min 72 °C 1 min 35 72 °C7 min 4 C . PCR 12 ¢/L
pEASY-T1 IM109
LB EcoR 1  HindIl
o DAMBE  DNAStar5.0 o
2
2.1
2.1.1 Cu/Zn-SOD PCR 375 bp (1
1 123456789 10. EcoR1  HindIl
375 bp 10 ( 2)o
2000 bp 2 000 bp
L it
P
;gg EE “F75bp 250 bp 375bp
100 bp 100 bp
1 Cu/Zn-SOD PCR 2 Cu/Zn-SOD
( Marker 2 000 bp Marker) ( Marker 2 000 bp Marker)
Fig. 1 PCR product of Cu/Zn-SOD gene fragments Fig.2 Detection by EcoRl and Hindlll digestion for recombinant

from Evodia rutaecarpa plasmid from Evodia rutaecarpa Cu/Zn-SOD gene fragments
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Fig.3 PCR product of Mn/Fe-SOD gene fragments

from Evodia rutaecarpa
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Fig.4 Detection by EcoR] and Hind Il digestion for recombinant

plasmid from Evodia rutaecarpa Mn/Fe-SOD gene fragments

2.1.2 Mn/Fe-SOD PCR 430 bp ( 3)
1 123456738910, EcoR1  Hindll
429 bp 10 ( 4).
2.2
2.2.1 Cu/Zn-S0D : 10 Cu/Zn-
SOD 375 bp 125 GenBank
1 JN651508—]JN651517 - 10 GenBank Cu/Zn-50D
74% 79%
— E— 92% .
2.2.2 Mn/Fe-SOD : 10 Mn/Fe—
SOD 429 bp 143 GenBank
- JN657207—]JN657216 - 10 GenBank Mn/Fe-SOD
78% 81%
_— — 93% o
2.3 SOD SNP
2.3.1 Cu/Zn-SOD SNP DNAStar5. 0 SNP
. 2 3 375 bp
21 6 1SNP/
17.9 bp 47.153.185.190.209.217 6 o
2 Cu/Zn-SOD
Tab.2 Variation sites of single nucleotides in the fragments of Cu/Zn-SOD gene
No. 9 18 27 47 84 99 105 111 117 132 141 153 171 185 190 209 217 282 309 360 366
1 AT T T A A A C C A T G C A G C A C C T T
2 AT C € €C A A C C A T T C A A C G T C C A
3 AT C T C A A C C A A G C A G C A T C C cC
4 AT C T € A A C C A A T € A A C A C C C cC
5 A A C C C A A C C A A T C A A C G C Cc ¢ cC
6 AA C C C T A C C A T G T A A C A C C C C
7 AA C C C T A C C G T T T A A C A T C C C
8 A A C C C T A C C G T T T A A C A C C C cC
9 AA C C C T A C C A T G T A A C A C C C c
10 ¢ AT T G A T T T A A T T C A G A T T C T
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3 Cu/Zn-SOD

Tab.3 Variation sites of amino acids in the fragments of Cu/Zn-SOD gene

No. 16 51 62 64 70 73
1 L E N G T |
2 P D N S T \
3 L E N G T I
4 L D N S T I
5 P D N S T \
6 P E N S T I
7 P D N S T 1
8 P D N S T I
9 P E N S T I
10 L D T S S I
4 Mn/Fe-SOD
Tab.4 Variation sites of single nucleotides in the fragments of Mn/Fe-SOD gene
No. 6 9 12 18 21 55 56 73 78 81 147 263 312 387 417 423 426
1 A C C T C T T A C G A A G G C
2 G C C C C T T G T G T G G G A C C
3 G C C C C T T G T G T G A G A C C
4 G C C T C T T G C T T A A G G C T
5 G C C T T T T G C T T A A G G C T
6 G T T T T T T G T G T G G G A C C
7 A T T T T T T G T T T G G G A C C
8 G T T T T T T G C G T G G G A C T
9 G T T T C T T G T G T G G G A C T
10 G T T C T G A G C T C G G T A A T
2.3.2 Mn/Fe-SOD SNP DNAStar5.0 SNP
o 5 429 bp
17 3 1SNP/
25.2 bp 55.56.73.263 3
2.4 SOD 5 Mn/Fe-SOD
Tab.5 Variation sites of amino acids in the
DAMBE fragments of Mn/Fe-SOD gene
Cu/Zn-S0D No. 19 25 88
1 F I N
Neighbour-Joining ’ F v S
: 3 F v S
; ; 4 F v N
5 F \Y N
6 F \ S
° 7 F v S
3 8 F \Y S
9 F \ S
(1) SOD 10 D Y S
Cu/
Zn-SOD.Mn-SOD Fe-SOD 3 Mn-SOD Fe-SOD ’ Cu/Zn-S0D
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