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Abstract: In this study, PAP1 gene was cloned from wild soybean w343 planted under deficient-Pi condition with designed

primers according to the sequence of GmPAP1 gene from cultivated soybean based on homologous cloning method and named
GsPAP1. The cloned GsPAP1 gene was 999 bp in size and encoded 332 amino acids as same as GmPAP1 gene from soybean,
with molecular weight of 37.71 kD and isoelectric point 7. 38. Sequence alignment of GmPAP1 with GsPAP1 showed that there
were 9 single nucleotide polymorphisms,including 5 locus transitions and 4 locus transversion. GsPAP1 had higher homology to
GmPAP1 with the identities of 99.38% . Amino acid sequence alignment showed that 7 deduced amino acids of GsPAP1 were
different from GmPAP1. The phylogenic tree results showed that GsPAP1 gene from w343 shared high similarities to the previ-
ously reported PAP1 genes from other plants,such as Glycine max, Lupinus luteus ,Ipomoea batatas , Vitis vinifera and so on.
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cDNA J7 4, & W51 Wy, HOE m 5l ¥ 5'-AT-
GGGCACTCAGAGAAGCAA-3' ) m 5| %)k 5'-TTA-
CATGTCACTGGAGTCAA-3", L) B A= Kk & M A (1
cDNA g 5 Hz #E17 PCR ¥ 3%, 20 pL 2 Nk &
1 wL ¢cDNA #i 4z, 10 x PCR Buffer 2 uL, dNTP

(2 mmol-L™")1.6 uL, FHFAI RS 14 (10 mmol -L™")
£ 0.6 pL,Tag DNA polymerase (5 U"_LL_I )0.2 ul,
ddH,0 ¥ 5% % 20 pL, PCR Jz b &% K :95°C i As
3 min;94°C 30 s,53°C 30 s,72°C 1 min,35 M
BR572°C TEAHR 10 ming 3784 7 1) 28 BN S5 JG F Uk
Kl f5 5 pMDIST % 2, # AL EZ 35 E. coli DHSa,
PRI T AT R I E

1.2.4 cDNA 55 fo % B 5 G AR A2 547 K
FeAR B8R ] Lasergene #PF#E4T 7 51 B4 , 1
FH DNAMAN #4147 77 5 LE X 5 K5 ExPasy ( ht-
tp://www. expasy. org/ ) X B A= K & PAP1 2K H#FAT
FBETR A J A5 A A M Tt K s AR PR/ i K
HAT 3T

1.2.5 RIREGW AR Lh DNA 1
12 Fe %1 Sk Feal, 78 NCBI R 3 (http;//www. nchi.
nlm. nih. gov/ ) #47 BLAST , 3 H A A 4 i & =] 5
) PAPL S FEFR ¥ 51, HE47 IR R4: 43 B ; Fl ] Laser-
gene BRI RGEHALRT

2 HBR5HH

2.1 BFAEXRERBERMUBIRE PAP1 REERRE
DAF A R K2 w343 22 Wl il 30 Ak 3RS 2 Y
cDNA Syttt 4T RT-PCR P47, 28 35Ul i 55 I Pl
VKO AT, AR EI 999 bp A E S E PCR 454 (4]
D)o K H G Fr BE S pMDI8-T # A I 54 L K i
FFi DHS o, 384 1 FH BEAfT G, BEALPEE S > B s
v AT PCRASIN, o 2 A se e 9 3 21 H (1Y 45
X — M 08T o PS5 SRR, %55 H cDNA
FPo 20 B B B R S5 (URR PR BRI PAPL Jik
P (5585 : AF236108 ) =7 52 [ 5, — % c DNAR )
Al —1E N 99. 1% . 1 A BT BT 5w BE 45 B Y cDNA
JPEN R R M BE TR Bl PAPT JE X3 5, )45 HoAiy

%% GsPAPI1 ,
w343 Marker

bp
2 000

999 bp 1 000

750
500

250

100

B 1 £EBRI4EBERE PAP] EE 2R KA
Fig.1 The electrophoresis detection

of PAP1 gene cloning
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HPAE R G R MR PAPL B2 5K
GmPAP1 BEPAHK EE —3, 928 999 bp MG %5 1y
ATG % 1F %54 TAA (B 2) . 7E cDNA (1% 4 fith
XA 9 b S b T B AR, b 5 AbFe4i A 4 b
Wi (R 1) o SRRy 1 0T & 2 BRI AL H R 332 4,

AT A g B R 5k R ], L A — Bk ik
99.38% ., A A 7. 38, 0 FhE N 37. 71
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AF236108 ATGGGCACTCAGAGAAGCAAACCCAGTTGTACCATCGTTGCGATCTTTCTAGCATTTTGTTGTTTTGTTTCTTCTTCGAA 80
GSPAPI = —mmmm oo e 80
AF236108 AGCAAAGCTTGAGAGTCTCCAACATGCGCCCAAAGCTGATGGGTCTCTAAGCTTCTTGGTGGTTGGAGACTGGGGTAGAA 160
GPAP] e e e e e e e e e e e 160
AF236108 AAGGTGCTTATAACCAATCTCTTGTCGCTTTTCAGATGGGTGTAATAGGAGAGAAATTGGACGTTGATTTTGTGATCTCA 240
GEPAPL oo e e e e e e T R T e S R 240
AF236108 ACGGGGGATAACTTCTACGACAATGGATTAACCGGAGTGTTTGATCCATCCTTCGAAGAATCATTCACCAAAATCTACAC 320
GSPAPI =~ —mmmmmm e Bl 320
AF236108 GGCACCTAGCTTGCAGAAGAAGTGGTACAACGTTTTGGGAAATCATGACTACAGGGGAAATGCCAAGGCACAAATAAGCC 400
GsPAPT e e 400
AF236108 ATGTCCTTAGATACAGAGACAATAGATGGGTGTGCTTCAGATCATATACCCTCAATTCAGAAAATGTAGACTTCTTTTTT 480
GsPAPI G 480
AF236108 GTAGACACAACTCCTTATGTTGATAAATACTTCATTGAGGATAAAGGCCATAACTACGATTGGAGAGGCATACTACCCAG 560
GsPAP1 ~  ———mmm e B 560
AF236108 GAAGCGTTATACTTCTAACCTTCTCAAGGACGTGGATTTGGCACTAAGACAATCAACAGCAACCTGGAAGGTAGTGATTG 640
GsPAP1 ~  ————————- @ e e 640
AF236108 GCCATCATACAATCAAAAACATTGGGCATCATGGAGACACCCAAGAACTTTTAATACATTTTCTCCCACTTCTTAAGGCA 72,0
GPAPl =~ s B e e 720
AF236108 AATAATGTTGATTTGTACATGAACGGACACGATCACTGCTTGGAACATATAAGTAGCCTTGACAGTTCAGTTCAATTTTT 800
GsPAP1 =~ —————mmmmmmmm Bl 800
AF236108 GACAAGTGGTGGTGGATCGAAGGCATGGAGAGGTGACACGAAACAGAGCGAAGGAGATGAGATGAAGTTTTACTACGACG 880
GSPARL = o e e e e e e e e e e i 880
AF236108 GCCAAGGCTTCATGTCTGTGCATATTTCTCAAACTCAGCTTCGAATTTCTTTCTTTGATGTCTTCGGCAATGCCATCCAC 960
DA Pl e e it s 960
AF236108 AAATGGAACACCTGCAAGTTTGACTCCAGTGACATGTAA 999
GSPAPI = —m oo 999
2 HHEKE GPAPI EE 5K E GmPAP! EREKFF 53¢
Fig.2 Sequence alignment of GmPAP1 with GsPAP1 gene of w343
®1 BHEKXE GPAPI ERS5XE GmPAP1 EEMLLR S
Table 1 Sequence analysis of GmPAP1 and GsPAP1 gene of w343
LA {37 5, Locus
Gene 42 281 401 497 570 572 659 741 952
P Base GmPAPI G T A A T c A G c
GsPAP1 C A C T C T G A T
SRR Amino acid  GmPAPI A F H Y Y T N M A
GsPAP1 A Y p F Y I S 1 \Y
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ot
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BILMRF 45 GenBank # [ ot £ 4 )2 E 47 2 SE TR
J¥ %) [5] 95 P ( BlastP) L XT, & B 5 K 5 ( Glycine
max ) P B 5 (Lupinus luteus) . H 2 ( Ipomoea bata-
tas) T 4% (Populus trichocarpa) | %5 %5 ( Vitis vinif-
era) 452 ( Solanum tuberosum ) %5 W5 5 ( Brachyp-
odium distachyon ) . /N 7% ( Triticum aestivum ) | 5y %

mays) 3% 5. ( Phaseolus vulgaris) il 3% ( Brassica na-
pus) JH 15 ( Medicago truncatula) 2514 PAP1 JEHA
e B[R] , 5 a2 R A Y — B AR AE 80% LA
b BETEER TN RGN B (B 3) &
W], BFHE R B GsPAPL JEPI SR H 3 PR BB
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Glycine max(AF236108. 1)
w343. seq

—1
| I

Ipomoea batatas(AAF60315. 1)

Lupinus luteus(CAE85073. 1)
r— Populus trichocarpa(XP_002312482. 1)

L— vitis vinifera(XP_002285160. 1)
— Brachypodium distachyon(XP_003558401. 1)

—

— Solanum tuberosum(AA737529. 1)

Triticum aestivum(BAI78301. 1)

Zea mays (ACG35337. 1)
r Brassica oleracea(ADG45866. 1)

L Brassica rapa (ADG45866. )
Medicago truncatula(AE705619. 1)

—

Oryza sativa(ABF94868. 1)

Phaseolus vulgaris(ADJ56125. 1)
Arabidopsis thaliana(AAN41277.1)
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Fig.3 Molecular evolution analysis of PAP1 gene
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