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Cloning and Prokaryotic Expression of Longan ANS Gene

. la,lb 1b 1b
YOU Xiang-rong ", XU Hong-chuan ", LIANG Wen-yu ",
. .1 2 -la,1b*
CHEN Qing-xi °, ZHENG Shao-quan”, CHEN Wei*
(la. Key Laboratory of Ministry of Education for Genetics, Breeding and Multiple Utilzation of Crops;
1b. College of Life Sciences; 1c. College of Horticulture, Fujian Agriculture and Forestry University,
Fuzhou 350002, China; 2. Fruit Research Institute, Fujian Academy of Agriculture Science, Fuzhou 350013, China)

Abstract: The changes in proteome of normal flower and floral reversion buds in longan (Dimocarpus longan
Lour.) were studied by using Proteomics method. The results showed that ANS (anthocyanidin synthase) protein
was found down-regulated expression in floral reversion buds. ANS cDNA was obtained (GenBank access
number: FJ479616) by using RACE method, its full length was 1477 bp, with a 1071 bp open read frame. ANS
gene was expressed in E. coli, and a 46 kD heterologous protein was obtained. It suggested that ANS protein play

a role in floral reversion in longan.
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) cDNA 21K, FFERBITE P RE, ARk
HRE F BUAE RN AL 5 A0 2 1) A i 2 AR AL R it T
5 FHEYERIIEDR .
1 AR
1.1 EMH#R EERH

W R (Dimocarpus longan Lour.) i 5 4K 1
S FMEE AR A T I TRA TR 2 B IR R
B, #5825 FAE KT RES— MK 3 %, RE
TR AT IR EWEFM A ERA, BEL
) FIER R AR & B B 3 8 8 IR 1E 3 B 16 5
RS (SR, B A ROE RN, -80C R
#Ho

XU B3k IPG 4k B GE AR, RevertAid™
Furst Strand cDNA Synthesis {57 &) § Fermentas
/AT],SMART™ RACE ¢DNA Amplification i &
] B Clontech 24 ], KT B (E. col) B #k BL21,
pMDI18-T vector, T4 DNA ZHH:8g , S FFFRHl M U]
B, Tag DNA 348, dNTPs, X-gal, IPTG ¥y H
TaKaRa AP TRAMRAFA(PERE), HAK
FAE 4. PCRZIYH LA TAEY TR
BARRS HRAFA B, DNA W FH EBRBAE
WARA R SER

1.2 W Bk BB SH

JeHR AR ZE B R R B O el B L Uk B R
MRZREAN ST EEME ENEHSE A
FPRH
1.3 5 RNA 2B f1 ANS

J6 R #E 3 M RNA DL SDS ¥ 2 B, % B
RevertAid™ Furst Strand cDNA Synthesis i & &
B cDNA % — 4%, DL I % F B B # % 47 PCR
KB,

I MALDI-TOF-TOF/MS 4347 % 5 i) ANS &
HEERF I A EESR, iz A BLAST &5 3
GenBank #H1TH R, M5B IR F %X RBEHEY
) ANS BBRFFF BEAT L3 A HBTHR 7 R A 7
3] 8, b 3] % (P1) N: 5'-GAAGTATG-
CCAATGACCAGG-3', T ¥ 51 % (P2) H: 5'-
ACAGCCCATGAAATCCTCAC-3', PCR ¥ 3 4% 14
4:95C Z8 ¥ 5 min, 95°C 1 min, 50C 30 s,72C
40 s, 35 MMEFF, 72°CHEH 5 min,

PCR 7F=#ILA 1% BrARIESE RS B 0k 1, 3

pMD18-T # ik I, 4 KHFFE DS« JEZ
DY, Amp HLoERE X-galIPTG 15 H B 1E,
B 60 08 V& AT AR 3% 5%, PCR A I FH 4 S
¥, % EBRBAEYEAR AR,

BBRTFXT =S REIT
3’ RACE ¥ 514:5|4 : 5’ -ATTGGAGACACCATTGG-
AATCCTAAG-3' f1 5’ RACE % % # 32| ¥:
5'-TCGCTCGTCACCTCTATGTAATCTTT-3', 3% F§
SMART™ RACE ¢DNA Amplification £, # & # 17
3351 5" %R EY) RACE BT, #F 3'%H01 5' % RACE
B 7= 9 43 B B, % # pMDI18-T #Ak, ¥4k
W,

1.4 ANS EEFPHRE

HHE 5' RACE, 3’ RACE X |a] 55 FF 45 5%
BHEI R ANS cDNA, #3174 K ¢DNA #3]
¥1:AP1 % 5'-ATGGTGACTTCTGTGGCTCCAAGG-
G-3';AP2 ¥ 5'-AGCAATAAGGAGCGAAGAAT AAG-
AG-3', 43 BILA Y6 06 B ¥k 8 8 1Y IR IR IE % BLAL 33
HAEZE B RNA R 5% F 1 cDNA FBAR, LA B R
B-actinFERVE NS, FeLh 62°C B K IBE ST 5 4
PR3N, LA 55°C B KB EHETT 28 MEFFAIRT-PCR
-

1.5 ANS TE E. coli S R%

ANS cDNA 2K ¥ 3 5| ¥y &5 0 4R 37 o 2
BamH 1 J Xhol 1 BYI &, IR IHFRB RN
#5|%: TP1 X 5'-GCGGGATCCATGGTGACTTCT-
GTGGCTCCAAGGG-3'; TP2 2} 5'-CGGCTCGAGAG-
CAATAAGGAGCGAAGAATAAGAG-3', # 47 PCR
Y3, 4kl PCR =Y pET-28a kL, BamH 1
N Xhol 1 WEGY], I EEYI =4, B WERS
ik B, 4k DHSo 32 25 41 Ml , Kan i o4 7 1
PR TERE , SRR B U % 5 , %5 58 1E 7 1Y) SRR F%
4k BL21 B2 MM, AR E N 0.2 mmol/L K
IPTG #5'F ANS W5, SDS-PAGE HIK5HHT o

2 GRS

2.1 BRBEFESAFAHNBER RN @ AKX
S
RAZETEE pH 4 ~7 B%M: IPG T BR&AXT
AR IE. % BUAE A B AL 26 9% 78 2 7 1 SR 9847 1EF-SDS-
PAGE 78, LR B Z R RBWEH K 59 4, K
2T AEBAHERBRAS AR FEFEE, 2 41E
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H T ##Ek, A MALDI-TOF-TOF/MS 43 #l
Mascot M EEEZRRENEND, LRKB 2 &
HMEE  HPHETRARENEAR 4 TEN
ANS EH(E 1),

A B

B BERIERREA)SRIEERB)ESF ANS EHRERRE
Fig. 1 Differential expression of ANS protein in longan normal flower

(A) and floral reversion (B) buds

2.2 ANS £ ¢cDNA =p&

DL A LY cDNA iR , Al i — X4 7
#5147 P1.P2 #ATR ST X PCR 334, Y& B8
W BERE L IK, T 1 454 550 bp 44 (E 2), X%
F B AT B R, 18 3 — Bk 576 bp B cDNA, &
DNAMAN #1 BLAST Lt 5%t 43 17, % ¥ 51 A ANS
cDNA KR Bt LAHA UPM 3k H) cDNA
AR, A FH3’ RACER: 4519 AP1 F1 UPM 5|4
PEFT3’ RACE, 318 1 44 500 bp B &HF , XA
Bt AT IO e , 45 3] — B 553 bp K cDNA 51,
BHBRES—1ZREH (poyA) B, 3H 107 bp
5RFXMFERES,

B2 JpRREESFEIET ANS RT-PCR ¥ 4R
Fig. 2 RT-PCR amplification product of 4ANS cDNA sequence in
longan floral reversion buds
M:100 bp DNA Marker; 1 : f£5F[X. ANS conservative region; 2:
3’ RACE ¥"#¥ 3’ RACE amplification; 3: 5" RACE ¥ 3% 5’ RACE
amplification; 4: 42K cDNA Full kngth cDNA.

PAH A UPM # 3k B cDNA AR, FlH 5’
RACE ¥ #4591 AP2 F1 UPM 3| #J#£475’ RACE,
RAF—1~2J 600 bp Ff) DNA 47, 32 A Bt A7 ]
Wi, 15 8 — B 672 bp ) cDNA JF%), %A B A
178 bp SRFRIFHERER,

¥ 3 AR BT PHE  IR18 1477 bp B9 ANS B
HekF5 (E 3), % cDNA F3l g8 —4
1071 bpHJ5E%E FF B R HE , 7 GenBank FJ % 5
i FI479616 (GI: 218202927), 1% ¥ J 5L HE 4 75
—ANEF 357 MEARBRENEL, BENHSTFE
9 40.4 kDaj 5 ¥ SR B VK F Mascot 25 i 45 5%
— %, 7 3' ploy (A)" X # 25 bp 6 H — 4
ATAATAA MER S , &I MBI EAE S 189 bp 1Y
5'dE 4% X A1 216 bp 19 3'FEHBEX,

208 AGCGTTGAGAGTTTETCCAGCAGTGRAATCCAAT

484 G(\(LTLAL(LxTT?T?Tss?tT{C{TvTTb\G‘ AL
1060 \(Qﬁiil\l!hkka!\‘f\\DQ&SG

60 GOETTGOOATTAGARGAGE 4466 i“““”“ Al . G
192 G L 6L EE &R l £ K EV G4 LEE LT L &4 \'1
AAGATCAACTACCAT > T

(\P«\slt

atggeatgateagtt

tratitetottatiot
tgateatoticetite

B3 BERAAELFHIESF ANS cDNAKY
BHBRFIN L) B REERFFI(TT)
Fig. 3 The nucleotide sequence (upper lines) and its deduced

amino acid sequence (lower lines) of ANS ¢cDNA

iHid5 GenBank b HAAHYI 1T BLAST i
=W, R 518 (Citrus sinensis) B ANS £ [F] P54
ik 81% , 5 ¥ & (Fragaria ananassa), L 3 (Rosa
hybrid) Bk(Prunus persica) B (Vitis vinifera).Fifi}h
18(Gossypium hirsutum)\ 3% (Populus trichocarpa)
MK E (Glycine max )i [FIRAE 53 B 74% 80%
81% \78% 80% 72% 70% , YLHA ANS HtH7EH
Vb AR SRR 4),

2.3 RT-PCR 4347 ANS T FRHFRE

DB RR IE 5 BUAE R BB B % A6 2F B RNA AR
I, PAJBHR B-actin ZEMEAS, 5t ANS #47 RT-
PCR 43#7, 453 B7R,ANS mRNA 78 AL 5 1)
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T AFAE 5), 5 ANS EETEIE F AL
AL L2 P R R aE— B

JEHR Dimocarpus fongan 819

.
3
{F Citrus sinensis i
- -
bR :}95% 77%
85%

¢ Fragaria ananassa
HLBH Rosa hybrid

Bt Prunus persica

WA Vitis vinifera

B HKS Gossypium hirsutum 309
Ba# Populus trichocarpa t

K5 Glycine max

B4 ANS BHEBRFFIRERRM
Fig. 4 Homology tree of nuckotide sequences of ANS

M A B

2000 by
1000 bp e

500 bp om

250 bp -
100 bp e

Bl 5 ANS 7EJRMRIE# SAEFRAE MR 7R 2P 5350 RT-PCR M1
Fig. 5 RT-PCR analysis of ANS expressed in normal flowering
and floral reversion longan buds

M:DL 2000 DNA Marker; A:IE% £ Normal flower; B: Bl7E
%% Floral reversion.

2.4 ANS ZE E. coli 5 RE

# pET28a-4ANS FHI: ST FE L] BL21 BAZS
i, LA IPTG 55 ANS B93%3i%,12.5% SDS-
PAGE HJk &5 R LE 6, W L KB IMNRE AR RE,
ZREASTE IMNREASTTFEAN 46 kD, K
AWM ANS BEHS TR, BRENMAEAWE

M 1 2

(9%}

4

e KD
39.2 kD

26,6 KD

21.5 KD,

44 KD

El6 ANS EATEAMITE T RIEN SDS-PAGE Bk B
Fig. 6 SDS-PAGE map of ANS protein expressed in E. coli
M: BB 2 TRATHE Protein marker; 1:IPTG -3 = FUR B
4bF Negative transformant induced by IPTG; 2 ~4:IPTG S I H
R R ¥ 1L F Positive transformant with pET28a-ANS induced by
IPTG.
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HERA B E A ART & BUEB R IR
B, UE TR R R, ANS EHM F3'H—
¥, B T A4k R — BR AR 44 0 48 B8 (Oxoglutarate-
dependent dioxygenases)F &, SR EHI G &z
Hh [ & e 5 Ik 1Y) 5 PR B2 5 B B (flavonol synthase,
FLS) B A RFHFIREKX R, Saito F* MR E
HY, ANS 7EAL 5005 M ZERI M R ik, BAER A%
HPERZ, X 5HEE RN B, Rosati
&0\ £ E 4 8hZ& B (Forsythia intermedia) P 5[ T
ANS B, YR HAR P EELCR TR E T
ANS EPFFIEFTH . Noriko Z° i Ff RNAi F AR
WAL YR (Torenia hybrida)i) ANS EP, 357
% € 8t % I | 7B M MR, Nakajima 0 F
Northern Blot F¥&ERA ANS B H 78 9 5 2 4 76
FrpaRk, M F R AE AR 3RiE . Nakatsuka
FMIA R ANS B F i 275 R 5 B IE (Gentiana
manshurica)f£78 A HEMEZERH,

AR GREH , IR IE F AL T 2 ghif
shist, ZERNB AR 41, ANS 1EF 335 ; W & A AE
e, B ARGEREA,ANS THER, X5
B AR 1E 6 BAE AL AL LR 45 R
—5, BTRBEWMFEOMN ANS WREEFE
X, E BB AL TN ANS T ARETRER
—ENEKR. AR RESE BECRRTT
BRVE A — ML AR A R R T
AR PR , Garzon 1 Wrolstad" A HEE R BE
BRUE B B 4 % (Tropaeokim majus ) B B H %,
BAFIERIEAET R Y IEH B BEE A2+
BN, BANS ERBAEFTW T HREREE—
ERE FMERBALEER, EFEHL—PH
5,
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