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Gene cloning of anthocyanin synthase in Fagopyrum dibotrys and correlation
between its expression level and anthocyanin content
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Abstract: Objective To obtain the full-length cDNA sequence of anthocyanins synthase (ANS) gene from Fagopyrum dibotrys (FAANS),
and to analyze the expression of FAANS in each tissue and the total anthocyanin content during florescence of F. dibotrys. Methods The
cDNA sequence of ANS gene was cloned by homology cloning from F. dibotrys. The expression of ANS was analyzed by semi-quantitative
RT-PCR. The content of total anthocyanin was measured by spectrophotometry. Results  The open reading frame (ORF) of FAANS was 1 077
bp and encoded a protein with 358 amino acids named FAANS. Bioinforamtion analysis suggested that the amino acid sequence of FAANS had
the higher homology with those in other plants. Both the gene expression FAANS in different tissues during florescence of F. dibotrys and the
total anthocyanin content were in the order of flowers > leaves > stems> roots. Conclusion The cDNA sequence of FAANS is firstly obtained
from F. dibotrys and its coding protein has the typical characteristic of ANS homologous protein. The gene expression of FAANS shows the
correlation to the total anthocyanins content in the flowers, leaves, stems, and roots of F. dibotrys.
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Fagopyrum dibotrys (D. Don) Hara. K i
Escherichia coli F#k DH50 244k 59 149
G AR o SeERR pMD19-T . REICA &
DNA A-Tailing Kit.PrimSTART( H A TaKaRa A #] ),
RNA H#EEGRFFEY) RNA R & CRBEFEER A 7DD,
RevertAid™ First Strand cDNA Synthesis Kit
(Fermentas A ] ), DNA 241 . PCRMaster Mix(Bio
Med A 7)), T4 DNA HEEM CIE TR BEA R AR,
oAt A2 2 340 S 1 1 B L o B 2R
2 FHE
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2.2 FdANS E[& cDNA F5|gy5 k&
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BKIFH), B AR RS ANSE Al
ANSr (£ 1), A&k cDNA ik, 4T PCR
P 1. PCR{A%K: cDNA1 uL, PrimSTART 12.5 uL,
K554 ANSE AT ANSE 44 1.25 ul, ddH,0 9 L,
JE 25 ul. PCR 4. 94 CTiAZYE 4 min, 94 CAZ
P£50s, 55 ‘CiBk 15s, 72 ‘CiEff20s, 30 M
W, 72 CHEMP 10 min. [l PCR =¥n A5, 5
PMD19-T Vector ZAiE4E, A0 KT 1# DH5a &%
AN, TRk 34N B T PCR ORI Ay BHAE (0 5 8 1
1% Invitrogen F R4 PR 70T
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K11 SOPMA Chttp://pbil.ibcp.fr) *F FAANS & 4 )5t
T REERIHEAT TR, FIF] Swiss-Model 12k 75
REERAF AT B R = e &5 M IR . SR Expacy
W 3 7 26 T H ProtParam X FAANS %5 13347 BEAL P
S
2.4 7EHA FAANS B9¥E= RT-PCR

Bt — RS54 ANSsmf Fl1 ANSsmr, LLFE
FEF I N (gL H3 (FdH3, HM628903)
HNZ (R D), 73kl FAANS FERIE G IR 2 1l
2K M, e RIA R, PCR Y B HE B ALK B

*x1 S5I9F5

Table 1 Primer sequences

EILYEA S L gl SV & T HACSE [ bp
ANSf 5-TTCCATTACGTCTTCGAGAGTTGAG-3’ FAANS cDNA 4§14 1300
ANSr 5’-CCAATCACGCCTCTCTTATTCCTTT-3’

ANSsmf 5’-GGAAGATTACTTTTTTCACCTTGCCTACC-3’ FdANS -5 & RT-PCR 5|4 500
ANSsmr 5'-GAATGCTTTGGCGGCTCACAGA

H3-semf 5'-GAAATTCGCAAGTACCAGAAGAG-3’ H3 -5 & RT-PCR 5[4 200
H3-semr 5°-CCAACAAGGTATGCCTCAGC-3’
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% FH Ronchi 25311 park 214 7 vmg A e 5
P S FRECNE AL P ET F. & TEE
W5 RNA AHFERBAI IR 250 mhy FEIFE AT
BEIIN 1 mL 1%EEM I RS 25 Cli, BiJS
TEFERGH NN 213 AR A ZE KA L ARRR 1 47
13 000 r/min £5.0» 3 min J5H B3I, d5 )5 FHERAM G
SR 1 E 530 nm Al 657 nm AL RO . T
WH RN E (B 2 =[(Asso—0.33 X Ags7) X i Jiit
H]e SEEGEE AN 3 ML I E 1P .
2.6 FIEHISHTFALER

K 1BM SPSS Statistics 20 g5 it A5t 435 %
FAANS i K (1) 3 IA 5 55 SO N FE AR 1 25 10 = adb
ATARRME AT
3 HR5ENH
3.1 &£FES RNA RYEE

PEELAI 423737 5 RNA Bk SR, 28 S &
18 STRNA 2 45 Frif o WL, WK 1. 35 43¢
BELEREUFG 2 0 1, HASH DNA K8 R A%,
AT RT-PCR il % cDNA % —%%.
3.2 FdANS £[& cDNA F5Ipy %k

DA YT cDNA 25 —BE A 154, PCR 4748 it —
2 K/N2520 1 300 bp e 454y, LI 2. P4
RELWiZ A By 1284 bp, £8 Blast LX) s b,
7 1077 bp 1Y) OFR J741, 5 Genbank Hiil{5#
FeANS (HM149791.1) FI#4r75% (HQ003254.1)
AL fe i, 4393l g 93% A1 99%, 5 HAAMAE 4 ANS
(FIARABLEE g 74%~85%.
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Fig. 1 Total RNA extracted from F. dibotrys
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Fig. 2 Amplification of FAANS from F. dibotrys

3.3 FdANS wmiZEBRIFIIN

3.3.1 FdANS Zuft ¥ 274 FIH] Dnaman
., X FAANS 1) ORF &4 TEITE, FLgmbs 1%
B[R 31 R “MVSITSSRVESLASSGIQSIPKEYVRP
EEELTSIGDVFEEEKKEGPQVPTIDIKDIASDDKE
VRAKAIEELKKAATEWGVMHLVNHGIPDELTTR
VKNAGATFFELPIEEKEKYANDQASGKIQGYGS

KLANNASGQLEWEDYFFHLAYPEDKRDLSVWP
QTPSDYIPSTSEYAKELRSLATKIMSALSLALGLE
EDRLEKEVGGIEELLLQMKINYYPKCPQPELALG
VEAHTDVSALTFILHNMVPGLQLFYEGKWVTAK
CVPNSIIMHIGDTLTILSNGKYKSILHRGLVNKEK
VRISWAVFCEPPKHSIILKPLPELVSESEPAEFPPRT
FAQHIEYKLFRKTQELQAAPASKE”.

3.3.2 FdANS [ or 4 16 2 Rk ) K U 1)
ANS % [1/5414 Clustalx 1.81% 1% 541 Ll 5 4
B, F T LR 0 e AU AR AP B A A v (48.15% ~
87.11%), HAILFEMIIRF XL, & MEGA 4.0%
A8 (Neighbour Joining, NJ) VEHE ARG K H W,
iR I3, mHEPTA, TFAERYITE Brassica
alboglabra L. H. Bailey #14l#§ 7+ Arabidopsis
thaliana (L.) Heynh. HEbCRER, SR MFIFE
Fagopyrum esculentum Moench [&]J5i 2% R 5T
3.3.3 FdANS 415 Bzt SOPMA Tl &
], FAANS 245k DL o-080E 55 T M0 il o 3=,
b o-I20Eh 40.22%, B-HEfl 11.45%, TR
Gith ok 30.73%, LEPEEHR 17.60%.

Swiss-Model % FAANS & [ [F) U5 g Ast, ffsgh
RE UM MAIREN I IT ANS R 1) —4h
FZEALL, ANS A7 AR D e, Horh—A HAT 7
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Fig. 3 Phylogenetic tree based on protein sequences of FAANS
from F. dibotrys and ANS from other plants

T N A BEASUIAAAER s oAV 2-W e —
12 -Fe* - XU 48 i % TR (K A 57 G5 R sk, AT 10U 48
YER . Horp Fe®* 5578 His®™2. His?® f1 Asp™* I,
2-Flil IR IR I 5-FRHE 5 (RS ikt Arg®® I ki i
JHESY, Sl B I LAd A ANS e SUNAE 5
MBIl 3-F2 4Ll (flavanone 3-hydroxylase, F3H)
I HABE A MG (flavonol synthase, FLS) R4k
TEEHORHIE—3, R FAANS J& T SR R ARoR
2- W 1 BRI R, 5 AR B A
[7] J& L SR 1 F3H T FLS FLAT £~ (i 7] i o6 2206,
ProtParam 4 #7 % B, FdANS & 2 TN
Ci810H2856N4720547S0,  HIXT 4> T i E 4y 4.027 X 10%,
B PLAEA 5.38. ANEa #5 44 11 Cinstability constant
1) 24 53.74, ERERERIRAT B A - 2115 1
ik 20h #1210 h, IR E BRI .

34 TEHAEFFEFJANS £ EERT-PCREEER
B E B H AR KM

34.1 FdANS [f3-5¢ & RT-PCR feli&FF4A
47 FAANS (1352 & RT-PCR 45 R WKE 4. &
Quantity one (version 4.6.2) #1941, HHT =i
A (Gauss-Model) TG E(E, HIEHRIARE
JHAHXS 5% FE 1 ROD (relative optical density) %75 .
SRR, FAANS BEPRIFEAR . =5, MARI{ErP IR
ko Hrp eI rh Rk B, AR R Rk
92.12%FH 81.32%; HLFN=ZE AU 531 4 49.04%

A1 52.06%.

342 fHRMNE SFLPSMALANEE R
e g R WL 5. I TTAL SFEENeT T
Fathsh 3.38 mg/lg, HChHIZE, 4350 1.60.
1.05 mglg, AL R BRI 0.9 mg/g.
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Fig. 4 Semi-quantitative RT-PCR analysis of FAANS
from F. dibotrys during florescence
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Fig. 5 Determination of anthocyanin content
from F. dibotrys during florescence

343 4% FAANS JENZRIAE SN NFEATE T %
FEAHCEM T IBM SPSS Statistics 20 Zii-#fd-xt
143757 FAANS JERR 13k & 5 T0R AE AR 7
FEUHTEIEREIAS T, fHHEAICRECH 0.875 (P<
0.05), Durbin-Watson HATHMI{E % 0.803<<2, Kt
ACHEFRE FAANS RIEAKCTF-HHXT N e R &
SIEMKK R, HAHKTTHEA Y=0.009 X—0.270,
4 Vg

A2 50 [ T 75 FAANS 3[R cDNA 351 28300
KR EEPHI T 45 R W, FAANS i 1%
755 55 5 IR0 77 DL b A A R SR AR AR
1K 98%F1 93% . X it 45 42 5 v 5 [ (RIS OC R i
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