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Molecular Cloning and Characterization of Two Genes Encoding

Anthocyanin Synthase from Populus tomentosa
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Abstract Anthocyanidin synthase (ANS) is one of crucial enzymes in anthocyanin biosynthesis pathway
in plants, which catalyzes proanthocyanidins to be converted into anthocyanins. In order to identify the function of
anthocyanin synthase gene in poplar and improve leaf color of poplar by genetic engineering approach, based on
the analysis of previous poplar transcriptome data, two pairs of PCR primers were designed, PCR was performed
to amplify two members of ANS gene family by using genomic DNA of Populus tomentosa as template, named
as PtANSI, PtANS2. The sequencing results showed that the full-length of PtANSI and PtANS2 were 1 694 bp
and 1 820 bp, respectively, which encoding 360 amino acids, and share two 88.3% identity and 91.9% similarity
for two amino acid sequences. Structural analysis showed that both PtANSI and PtANS?2 contained 2 exons and 1

intron, shared highly similar for gene structures, but located on chromosome 1 and 3, respectively. The two amino
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acid sequences contained a conserved domain of 20G-Fell Oxy. Homology analysis and phylogenetic analysis

indicated that PtANS1 and PtANS2 were close to cacao, litchi, grape and Arabidopsis. The transcriptome data

by mining revealed that the expression trends of PtANSI and PtANS?2 in different tissues is pretty similar, but the
FPKM value presented big differences between PtANSI and PtANS2. The ratio range of FPKM value of PtANS2
to one of PtANSI is 5-506. It suggested that PtANS2 played a more important role in the pigment synthesis and its

physiological function. The important finding will lay a good foundation for further study its function.
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Table 1 The PCR primers used for amplification of ANS gene from P. fomentosa

HEH GIEYE e Gkl
Gene name Primer code Primer sequences
PtANSIF 5'-TGT GTG CTT TGA AAG CAA AAT TC-3'
PrANSI PtANSIR 5'-GAC CTT GCA ATA AGG AGA AAA GAC-3'
PtANS2F 5'-CGATTT TGT GTT CGC AAAAGA T-3'
PANSQ PtANS2R 5'-GAA AGC AAG TGC ATC GGA AT-3'

bp
2 000

1000

750
500

200
100

M: DL 2000 marker; 1: PIANS2 PCR/™“#); 2: PtANS2HE 20 SR PCRYE 58 ; 3: PIANSI PCR™“W); 4: PtANSTTEZH i KiPCRYE 5E
M: DL2000 marker; 1: PtANS2 PCR product; 2: PCR identification of PtANS2 recombinant plasimid; 3: PtANSI PCR product; 4: PCR identification of

PtANSI recombinant plasimid.

1 EBMPANSIFIPANS2E F W52 %
Fig.1 Gene clone of PtANSI and PtANS?2 from P. tomentosa
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E2 EBHBPANSI(A). PANS2B)EEZEERFFI R EHBHESERFTI(RFLRIEZBT)

Fig.2 The gDNA sequence and deduced amino acid

sequence for PtANSI (A) and PtANS2 (B) from

P. tomentosa (* represent stop codon)
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Fig.3 The structures and physical locations of ANSI and ANS2
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: ke ks
Conserved 20G-Fell_Oxy domain
PtANSI1 SALTFILHNMVPGLQLF YEGKWVTEKCVPNSIINHIGDTVE ILSNGKYK STLHRGVVNKEKVRI SRAVFCERFKEK I ILKPLEETVTEAEPPLFPPRTFAQHLAHKLFRETQDSLTPPKAD 360
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PtrANS1 SALTF ILHNMVPGLQLFYEGKWYVTAKCVPNSIINHIGDTVE ILSNGKYKSTLHRGLVNKEKVRI SRAVFCERFKEK I ILKPLTEIVTEAEPPLFPPRTFAQHLAHKLFRKTQDSRTPPKAD 360
PtrANS2  [SALTFILHNMVPGLQLLYEGKWITAKCVPNSIINHIGDTVEILSNGKYKSI THRGLVNKEKVRI SRAVFCERPKAK I ILKPLAETVTEAEPPLFPPRTFSQHIEHKLFRKTQDSLLPRKAN 361
TcANS SALTFILHNMVPGLQLFYEGKNITAKCVPNSIINHIGDTVEIL SNGKYKSILHRGLVNKEKVRI SWAVFCERPKEK 1 ILKPLPETVSETEPPLFPPRTFAQHI HHKLFRKTQDGLSN-——— 354
VVANS SALTFILHNHVPGLQLFYEGKWYTAKCVPNSIINHIGDAIEIL SNGKYKSILHRGLVNKEKVRI SWAVFCERPKEK I ILKPLPETVSETEPPLFPPRTFSQHIQHKLFRKTQEALLSK—— 355
AtANS SALTFILHNMVPGLQLFYEGKWVTAKCVPDSIVIHIGDTLEIL SNGKYKSILHRGLYNKEKVRI SWAVFCEFPKDK I VLKPLPEMVSVESPAKFPPRTFAQHI EHKLFGKEQEELVSEKND 356
PpANS SALTFILHNMVPGLQLFYEGKWATAKCVPNSIINHIGDT IEILSNGKYKSILHRGHVNKEKVRI SWAVFCERPKEK I ILKPLPETVSETEPPIFPPRTFAEHIQHKLFRKSQEALLNK—— 357
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Fig.4 Alignment of amino acids encoded by PtANS1, PtANS2 with homologous proteins of other plants

(the red frame indicates conserved 20G-Fell_Oxy domain)
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