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(9 A 21 H,idfE—1 & f#4E4KO A 22 H,iEfE0 D,
ZJa BRI BAC AR Jr i R b, SR EORE 7 R, BRI
3743 550 AAE AR B4 2R i P AL T 1o BRI SR B A 3 R ko R
S, R SR S U (B S 56 I IBORE i R 2R T AL Y
REFFRAGEROL, MAE GG — 80°C LR
R,

1.2.1 3ERFLEH 8 RNA B3R DNA 4 —45E 1
AR AT R R AR TTTE Y B RNA, #1153 B i
PR 7 o TEORG W TG 1R iR 56 R FI B0 R 9 CTAB 351
REGERBUR B/ M RNA, SERF58 6 & PCR R
cDNA F—8 & %5 I TaKaRa B R &
(PrimeScript™RT-PCR Kit) %80 Hi#47 .

1.2.2 PyANS BHIEN A KKK R IE GenBank
e EHELBE Y ANS(GU390546. 1, KC460397. 1,
JX403954. D W H BT 5 AR~ P51, Be it —XF FE 575
YR FIEREREYEARARAR G M. Da R
SERBUR K cDNA NEGHST PCR Y. 5175 R
R4 .5 - ATGGTGAGTTCTGATTCAGTGA -3'; F i
3% .5 -TCACTTGGGGAGCAAAGCCTCTT-3', PCR
1K Z T .10 X PCR Buffer (£ Mg**)2.5 pL,dNTP
Mixture(2. 5 mmol/IL) 1.5 pL, DFR-F1/ ANS-F1(20 pol/L)
1.0 pL,DFR-R1/ANS-R1(20 pmol/L)1.0 pL,cDNA #
M 1.0 pL, Ex Tag B (5 U/pl)0.2 L, ddH,0 #b =
25.0 pL, PCR Y M NEEHRIT 7Y 1. 020 SR A BE
JEEE KR, S 80 V, B Pk 2 60 min, £ Omega 24
A E. Z. N. A. TM Gel Extraction Kit(D2500-01) #1
AR A T U0 e T i, K T ) B ) DNA 5 TaKaRa 24
Al pMDI8-T Vector ¥ 3, ¥ H 4% 16 5] DH5q JRZ 2
v, G FE M TR, B WK PCR RiE /5 2 2 FIgRIREY)
FARABRAFWF

1.2.3 PyANS B RZEHT W\ KBWE
) EE R T 3 5 52 A 5 Ot i & PCR 5199 ¥ it R,
FIH Oligo6 # {4, ¥ 1+ PyANS #1534k PyANS-F;
CATGCACCTTGTGAACCATGGCATC ; PyANS-R:
CTGGTCATTGGCATACTTCTCCTTC , # #E £ £ W
(KA PR/ A (TaKaRa ) SYBR® Green 1 42t 5] £ 181
Fok EHLE LR 6 E B PCR MR NR R, RIER
41°F: SYBR premix Ex TagTM 1 10.0 pL, F #5149
0.5 uL, F#514 0. 5 nL 454 cDNA 2. 0 L, RNase free
ddH, O #h % 20.0 pL, K RIFRFF K 95°C AR M 30 s;
95°C A% 30 s,55°C iR & 30 s,72°CIEfH 30 s, 3L 40 ME
S5 95°CAEME 30 5,55°CiB 4k 30 s,72°CHEfH 30 s, T
N SE AT B A AT

L3 THWE

L3.1 REFEEHNE BHRRKAEAE A0 M RE

WRLECHIIRI A R —RECO0N~30%), =
P L (306~6090) , ZHHE (1 (6026~9094) , TUZLE (A
(90%~100%) , SR fG ¥ FHN AR HEAT R IE EIE B
&’ HOEHEH= 2 EERIANBOHPEED /(A3
HRLBH KD,
L3.2 HERFIENE HERTEESH KOBA-
YASHI™ 77 (A BB E .. LL/MNX k% 5T, H
BAAb PR ZH (10 M) SR TR E AR R R I 7R IR & o
HEIFRIR 0. 5 g BEREA 10 mL 1% HCl/ F iR &AW
EIRBRE PR 2 h, IS E0 B A5 510 E 42
B AE 553 nm il 600 nm EARALRESEME . DL 1 g R
A PR 4R R 6 25 8 AKAE. Dsssom — Dioonm = 0. 01 1
HIMEERTFRAD, MEARTWHENSE. &
RIS 3 W E A
2 HBRESW
2.1 PyANS 4+ cDNA Ji/E K ¥ 5 534t

45 G B B R EEE 5190 3 B AT 5
B R AF . 3 ASESRBLIR B2 cDNA 56 — 55 i
W4T PCR &34, 25 - 3 BB — H 5 T R/ —2
W& . 5 B M4 U i, 5 PMDI8-T Vector
(TaKaRa) #% # . # 1k 3] DH5a 3 H # PCR % 5E J5 il
J. SRFPXFEEERFH) KA 1075 bp,fr 4R
PyANS,GenBank % 5%5 5 KM588895, #|F DNAMAN
FF 350 M 8448 1 ORF Finger % 78 £k 43 1 5 14 4 5 it
PyDFR #1 PyANS £+ cDNA Fp3 #1704, 45R%K
Bl PyANS i) 4K cDNA Jg 1 075 bp, HIF ik 7] 52 #E
(ORF) 4 358 /~E3EHA 40 F-B 215 40 kDa, B35 458
B pl 5. 38,

%% NCBIL X HAZH RT3 #4722 Fr 51 L X404
ZE B R, FEEERL (Pyrus communis , KC460397. 1) FlI3E F
(Malus domestica, AF117269. 1) ANS 4% B8 5 51 48 14
HE¥E L 99% ; 5 8] A] (Theobroma cacao, GU324350. 1)
HAR AR XS A, D 78 %0
2.2 PyANS FEENEERRITFF) /¥ 5 KRG s AR e

%5 NCBI (http://www. ncbi. nlm. nih. gov/), %f
PyANS R FEPR 75 #47 Blastp R IR R, T 2 A
RIEAEY I EEERR T 5 MegAlign 2 ¢ % H #4740
AP LEXS 4347, th & 1 7T %0, PyANS 5 HEHEY) ANS
YRAB RN, R 2 5 R R f 0 AU UM R ik
9996, FH B AL R A 5 R A Y 1 7 PERL IR AR A A
AT IE ) 95% LA B, 3L BT % 56 B B 20 b 5
PyANS EH P51,

i &l 2 AT, PyANS BERR P3| 5105 ANS EH
M EFEIRIF I R —3&, BB PyANS B[N i) & BB JF
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Ampelopsis
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Fragaria %
Malus dome
Paeoniala
‘Pingguoli’
Prunus avi : B
Prunus dem ;| ) ) ) PE
Prunus sal : )

Pyrus ccmm |3 ) G D y PE
Pyrus pyri : B y
Theobroma

Ampelopsis
Dimocarpus
Fragaria %
Malus dome
Paeoniala
‘Pingguoli’
Prunu savi
Prunu sdcm
Prunu ssal
Pyrus ccmm

Pyrus pyri
Theobroma
* 380

Ampelopsis 1 356
Dimocarpus : 357
Fragaria 1 383
Malus dome : 357
Paeoniala 1 354
‘Pingguoli’ : 358
Prunu savi 1 357
Prunu sdcm : 357
Prunu ssal 1 357
Pyrus ccmm : 357
Pyrus pyri 1 357
Theobroma : 354

KLFR 34 al.

60 * 80 * 100 *

113
g 112
{114
g 114
{112
{114
{ : 114
g : 114
{ : 114
g : 114
{ : 114
g 112

) 228
§ . 227
) : 229
j . 229
) : 227
j . 229
) : 229
j . 229
) : 229
j . 229
) : 229
Qi ; gy - 227
LLLQmKINYyP CPQPel

1 343
: 342
1 344
: 344
. 1 342

KTTLKPLPE ] MFPPRTFE : 344
(EKTTLKPLPE ) PPRTFE 1 344
(EKTTLKPL PPRTFE : 344
1 344
: 344
1 344
! : 342
a2HlgH

. B2 T RKE R %I & (AGO02175. 1), Jg IR (ACK76231. 1), B & (AAU12369. 1) 3 5 (AAZ79374. 1) \ A 25 (AFI71900. 1), 3£ S R
(KM588895) i #EHE (AEO79983. 1) il % (AEN19292. 1) \FH AL (AGL50919. 1) \EFFL(ADP09379. 1) 7] 7] (ADD51356. 1) .

Note: Up to down, Ampelopsis grossedentata (AGO02175. 1) , Dimocarpus longan (ACK76231. 1) ,Fragaria X ananassa(AAU12369. 1) ,Malus domesti-
ca(AAZ79374. 1) , Paeonia lacti flora (AF171900. 1), ¢ Pingguoli” (KM588895) , Prunus avium (AE0Q79983. 1), Prunus salicina var. cordata (AEN19292.1),
Pyrus communis (AGL50919. 1), Pyrus pyri folia (ADP09379. 1), Theobroma cacao (ADD51356. 1).

1 ¥RFMETHEY ANS WEEBF T L3 9
Fig.1 Amino acids sequence alignment of ANS between ‘Pingguoli’ and other plants

FIFEVS R A b R 4% % R Bl PyANS i S 3 iR
FP3 SR ER AR T 5 B AR B B R i —
KEENEF -, 38 PyANS HF 5HELK
R ; PyANS 5 0R (0T 0] FIAT 25 %5 ) ANS # 4k 3%
2.3 PyANS [N {35047
2.3.1 ¥RFRLEOIBRPREEFTFTENTL
1 A, 253 B4R B A SE SR ALUR SL ) 3 (R 5L
SEW G, TR B (CK) RS & B8 5O T
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R, W3R 1ATLUE ), BCERAR ARG RELE
GARROEEI N, A 3 AT, ERERFRLHEAR
HEEIEMARAT 1 d XA S X940 T HARAKF, HAK
FTARERREL., MRZGEORTRERR, RN #
RJAH 1 M RERRW, EFHEE N 24.4 U/g FW, 4
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SERFREECR T T BMEERLEC— EREEK,
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IHE R RO R FR LR T A O HAREHE, M
RERSERFUR PO R & BIERLEH QBN
A TFEARAK T, TR B AR

SERAL Pyrus bretschneideri Rehd.
‘Pingguoli” (KM588895)
Sj{ |: WAL Pyrus pyrifolia(ADP09379.1)
T00 PEIEARL Pyrus communis(AGL50919.1)
SEW Malus domestica(AAZT79374.1)

92 25 Prunus domestica(AHZ30597.1)
4% T Prunus avium(AEO79983.1)
99 %S Prunus salicina var. cordata(AEN19292.1)

LA Fragaria x ananassa(AAU12369.1)
JeRR Dimocarpus longan(ACK76231.1)
W% Ampelopsis grossedentata(AGO02175.1)
u'n Theobroma cacao(ADD51356.1)
Aj24 Paeonia lactiflora(AF171900.1)

2 ERFMETHEY ANS S EBF 58 RSt Lkt
Fig. 2 Phylogenetic tree of amino acid sequences of

ANS between ‘Pingguoli’ and other plants

®1 FRALEHERIRIEBEBHNE

Table 1 The color index of ‘Pingguoli”
was determined in different treatments
AR KA AR I IR pogiid
Debagging days/d Color index of debagging treatment CK
—1 0. 250 0. 250
0 0. 250 0. 250
1 0. 300 0. 250
3 0. 525 0. 325
5 0. 560 0. 350
10 0. 650 0. 350
15 0. 850 0. 350
E 80 fiAS AL FY Dabagging treatment
é‘) 70 T CK
3 S 60
415 50
& £ 40
g S 30
g 20
210
B I I =C s I 77 o0 W 77 0 MO 715 WP 7 o B
g -1 0 1 3 5 10

fiRA K& Debagging days/d

B3 FAELEFXRERLECEREIENTL
Fig. 3 Variation of the content of anthocyanins in

‘Pingguoli’ in different treatments

2.3.2 SEMPPEEE B RT-PCR FH 8 RNA #2580 [
Fi OMEGA 22 R]/NUAEY) RNA $2 U0 & 32 AR [F]
A RINA B AR B 1 H UK AN R 8 A D S 7
2 FE i RNA H K B 5 B B, O H SR 22 5 9, B
28S S PSR EEL R 18S 4 SR FE I 2 £, ODugo / ODugo
WTE 1. 8~2. 0, BLBH BT HAF i 5 RNA 58 BB T, T
B . A 5 R SE I Ol E & PCR IR K

2.3.3 SRR R XA R S P
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BRIV — B 257 » DB 1] e ) e 45 2R S s B 2
W51 IE & B 895 N P58 Fr B /T L#EAT T — 4
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Wt E B PCR AR T PyANS 1Ef# 4240 21 5 R
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W N, PyANS ik B2 2% B 3 1%, 188 T
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EIH T B (B RE 5 B R E R L @ IR R
PyANS H)FRiA BB EIEINE R IKFA0 D, 40
Xt R 7 £ SRR WI(15 DIEE T, Rl m Rk
IKFAHEL 25. 6205 TR ERREH PyANS HH R A5
BARAAE T EUR AR E R FRIBKF

180 fiRA$ AL B Dabaggine treatment
& 160 IR CK

Hxd KX &
Relative quantity/4

0,., . l.., . 3., . 5.,.
iR RAL Debagging days/d
4 FRIARFLEAETEP PYANS WRIEEN
Fig. 4 Variation of expression about PyANS in
‘Pingguoli’ during the pigmentation
3 itig
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SR g 38 2o 7] YR T R R I SE SR B g
Sy BR8] PyANS i)4 K cDNA B3I, 3Fxf Kt 17 4E )
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FRGRFRARIT, VLI C RS ST A B R AL ANS
HH,

R I F SERT 9 E & PCR FARK I T 3R AL
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GER B, BRI RBUR B PyANS 3Rk BTE MR ASH]
1 d FER R ¥ A0 T 8K AR T X K, 5 7] — i
PIEART S EMEX N, WHSRPIRLEREBEA
Bl PyANS REMEOR T ED & B ERRE
TR 1 K, PyANS Rk Bl EA ZHFEK
T HBE R TR IR AR S 3 R & B H Rk

111

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- EYEAK -

F @ % 2016005):108~112

BIEA T RE (BRREREE RS A R IA B B W b
T BB E KT, X — SR R R R LA R RO
T SO FERP BT (S SRS 48 f) b g 3k R #) AR B 5T
Pl RIS R . R RERERFBREEH 1
K PyANS RKZERHE FFHT, AR T A RE RN
R, G B R 2 MERE5 10 RBBIRKME.,
A 5% R R PR 1) 3R 3K 1y U 20 L 35X /1> i 1) L A 4% 5
5 1 RABX BB R B AN SRR ANS X FpfE A
HIRBUPIEER Y FEA LU, AR F#ET
TR RN RE MR L E A, RN REAERS
i, 76 68 & BN T o, SR S 7 M N R s 20 HE
M PyANS ZEH )RR EL TR 5EREEATFN S
BLARSCHR , (H 2 H R A R H e P e SE R BUR S B B
S 3LHk
(1 AR, 2R BU00 PR = R B AR ML R 3« 58 31 K2 4 ikt
2004.
(2] PhER, MR 26,5 FRFURLE QMR EHE A BT R
FIBAHTLT]. AN R 2242, 2012,34(4) :423-427 ,442,
[3] Fi.EPEFURS PAL fl CHS #H ¥l 55047 & PAL #: R MY
FRBAMED] T SEAKE,2013.
[4] x9Rbh. FRAL CHI F F3H HP 50 M 55 AR 45 00 5 R B2 A A R B8
HBFF[D]. & FE K, 2014.
[5] HELLER W,FORKMANN G,BRITSCH L,et al. Enzymatic re-
duction of (4 )-dihydroflavonols to flavan-3,4-cis-diols with flower
extracts from Matthiola incana and its role in anthocyanin biosynthesis[J].
Planta, 1985,165:284-287.
(6] iFakgh, =&F LR, % ENECRTSRBENNTE, T3]

St R FBLT]. AP ARE R ,2009,20(1) :66-68.
[7] WILMOUTH R C,TURNBULL J J, WELFORD R W, et al. Structure

and mechanism of anthocyanidin synthase from Arabidopsis thaliana [ J].
Structure(Camb) ,2002,10:93-103.

(8] Fh¥RZ ,RIGWE, M, 5. 358 W B0 % McUFGT 1) vl B H
HE O TR € 5 o ) F) Rk 22 57 43 AT (T ). Bl 2 % 4, 2014, 41(2) £ 301-
310.

[9] KOBAYASHI S,ISHIMARU M,DING C K,et al. Comparison of UDP-
glucose: flavo-moid 3-o-glucos-yl transferase(UFGT) gene sequences between
white grapes(Vitis vini fera)and their sports with red skin[J]. Plant Science,
2001,160:543-550.

[10] BB, AT R, ‘RABR M SaH 1 S A KD RRINE G
AFE[T]. R R ,2010,43(7) :1433-1440,

[11] spTF, BREEZR, KB, 55, BP AL S AN W R 20 R 3048 A < B
AR SR SMCEE MR T P ER LR, 2008,41(10): 3184~
3190.

[12] HARHR,ZEM 0T, £ R, 5. A R 3 X R4 6y B 20 B D AU e
F @] WAL, 2013, 33(12) : 2432-2440.

[13] #EE. RS FEF MYB, bHLH Fl WDA0 H.£F K %
R E YD) B BB T R%,2013.

[14] JA22, 36F0 30, 303, 5. R POL E 7 PCR - Hr b S5
BT ]. SR, 2012, 29(6) :965-970.

[15] #iF. =LA PpCHS, PpDFR J: PpPAL 2 () Fa ke K H KK
FHAFLD). B FE ARl K%, 2012.

[16] Y35, 41 FERALAE €4 3 & BUiE 6k BB 52 e B T BB 43 i (D, 4%
B AL RARBLE K2,2014.

[17] fvd. L ARRAE AR T Y& BRI B 48 R R EHE D] i
MWL R, 2012,

[18] FENG F,LI M,MA F,et al. Phenylpropanoid metabolites and expression
of key genes involved in anthocyanin biosynthesis in the shaded peel of apple
fruit in response to sun exposure[ J]. Plant Physiology and Biochemistry,
2013,69:54-61.

[19] KIM S H,LEE J R,HONG S T,et al. Molecular cloning and analysis of
Anthocyanin biosynthesis genes preferentially expressed in apple skins[J].
Plant Science,2003,165:403-413.

Molecular Cloning and Expression of PyANS in ‘Pingguoli’ During the Pigmentation

WANG Xue,QU Baihong,LLU Yanxin, YANG Hongxia
(College of Agronomy, Yanbian University, Yanji,Jilin 133002)

Abstract: With the ‘Pingguoli” debagged and not sack as test material, the full-length cDNA sequences of PyANS was
cloned by homologous cloning technology and real-time fluorescent quantitative PCR technique, then to analyze the
relationship between the expression and the accumulation of anthocyanin during the pigmentation of °Pingguoli’.
Sequence analysis showed that the cDNA of PyANS was 1 075 bp in length,encoded 358 amio acids with a calculated
molecular weight(MV) of 40 kDa and isoelectric point (pI) of 5.38. Homology analysis revealed that the similarity
between these cDNA fragments and the genes of other rosaceous plants was up to 99%. Real-time fluorescent quantitative
PCR indicated the expression levels of PyANS was markedly enhanced in the sunlit side,increased rapidly on the first
day after bagging,then reached a maximum value at 10® day and started to decline quickly,however,expressed stably in
the same level finally. The color code and anthocyanins content produced results essentially in agreement with these
figures. In addition that the PyANS had a certain role in promoting the accumulation of fruit anthocyanin.

Keywords: ‘ Pingguoli”’ ; PyANS;gene cloning;sequence analysis;expression patterns
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