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Fig.1 Total RNA electrophoresis results in jujube fruit
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Note: M. Marker; 1. F3H gene.
B 2 FERIL F3H EHE cDNA B PCR 7=
Fig. 2 F3H gene cDNA of PCR products in jujube fruit
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TTCACCATCCCATAACCATTAAACCCAACAA
TTCTCGCTTTACAAATCTTTCCCATACACCAATCC
GCACGTAATTATTTCCCTCTCAACCAATCTCATT
AAGAGAGAGGAAAAACTGTTGTACATTCTCGCC
GACCAATAGAATGGCTCCATCTACTCTGACCGCA
CTAGCTGACGAGAAGACCCTTCAGGCTACCTTCG
TTCGCGACGAAGATGAGCGCCCAAAGGTTGCCTA
CAACCACTTCAGCAACGAAATCCCGATCATCTCGC
TAGOCGGAATCGATGAGGTCGACGGOCGGAGGG
CAGAGATTTGCAAGAAGATCGTCGAGGCCTGTGA
GGATTGGGGTATTTTCCAGGTCGTCGATCATGGT
GTCGATGCCGCTCTCATCTCCGACATGACTCGCC
TCGCTCGCGAATTCTTCGCTTTGCCTCCAGAAGAA
AAGCTCCGGTTCGACATGACCGGTGGCAAAAAGG
GCGGTTTCATCGTTTCCAGCCATTTACAAGGAGA
AGCAGTGCAAGATTGGCGTGAGATTGTGACCTAC
TTTTCATACCCACTTCGGACAAGGGATTACTCCA
GGTGGCCGGACAAGCCAGAGGGCTGGAGAGCTG
TGACAGAGCAGTACAGTGAGAAGCTGATGGGAT
TGGCTTGCAAGCTGTTGGAGGTTTTATCAGAAGC
CATGGGGCTAGAGAAGGAGGCTTTGACAAAGGC
TTGCGTGGATATGGACCAGAAAGTGGTGGTGAA
CTTCTACCCGAAATGTCCACAACCAGACCTCACTC
TTGGTCTCAAACGCCACACCGACCCTGGCACCATT
ACCCTTCTTCTCCAGGACCAGGTTGGTGGGCTCC
AGGCGACTAGAGATGATGGCAAGACATGGATCA
CCGTTCAACCTGTTGAAGGAGCTTTTGTGGTCAA
TCTTGGTGATCATGGTCATTTTCTGAGCAACGGA
AGGTTCAAGAACGCAGATCATCAAGCAGTGGTGA
ACTCGAACCACAGCCGATTGTCCATAGCTACATT
CCAGAACCCAGCACCAGAAGCTACTGTATATCCA
CTTGCTATCAGAGAGGGAGAGAAGGCGATTCTAG
ATGAGCCCATTACATTTTCAGAGATGTACAGGAG
GAAAATGAGCAAAGATCTTGAGCTTGCCAGGCTC
AAAAAGCTGGCCAAGGAAAAGCAACTGGAGGAT
TTCGAGAAGGCCAAACTGGAAGCCAAATCCATTG
ACCAGATTCTTGCTTAAGGCTCGACCTTCTCAGC
CCATCCATCTTGTTTTATGCGTTTTATGCTTAAC
ATTATCGTCGTATCTTGTCTTTTGCGTTTGGAGC
TTGACGGCTTGTTAAT
2.3 HEWER¥SI
2.3.1 F3H ZERWMAERIFS MHE3IHALESE,
F3H S BFEAEE i 363 NI K
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atg get cca tet act ctg
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cag gct acc ttc gtt cge
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tac aac cac ttc agc aac
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E F F A L P
acc ggt ggc aaa aag ggc
T ¢ ¢ K K G
gga gaa gca gtg caa gat
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Fig. 3 Amino acid sequence of jujube fruit

F3H gene translation
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2.3.2 FEBRFH A BB 48 B H EX-
PASy T H. 44 Prot Param (http://web. expasy. org/
protparam/ ) FEZESMT F3H i) cDNA J7 31 K s i 2 5
B2 FF 5 i 28 A B AL e T . JE N L gm A 363 M
R, 53F & (MW) >y 40 825. 6 Da, 558, 55K 5. 45,43 F 3K
H Cror He 577 Nugs O5 S« EHE AT E RN 37. 26,
HRRMAERI S BB, /5N 9. 9% 8.8%., 8
¥ R 0 (Aliphatic index) 3 86. 01, 5 ¥ 38 K ¥ 4
—0. 377,

2.3.3 F3H %M cDNA FFHI RS K2 F3H
RIEMR 12 ] BioEdi # 17 [ 544 2 #r, b1 Bl 4 W] J01,
F3H 4mfS M R IR T 5 5 I HR (Dimocar pus longan) il
8 (Canarium album) 35 Ki (Litchi chinensis) )1 & (Mo-
rus notabilis ) I —BUHESI A 9095.90%6.89%6.89%
2.3.4 HHERMFEAKME/ GRS BEEENFEK
P /g 7K AT S 2 2 1 B 45 4 T AR 2 e R R 4 1Y
—ANEEMLERSEY . BAH ExPASy THAFH
Protscale #4728 H B 36K M/ Bk P #fr . AL 5 7]
DA, AR A0 S R R 435 R /K M RS LG » 401 788 o
KRR AR 7 J0 AT 45 R v g 7K A S R R 1 4K
BEZ THRKMRERRIRE , Bk M2 2R = &R
BT 3B, NERBILT 29 KAMAER LI T 26 K.
MBI AR ARE , IR R R A R E RN
HIR. R R N H &R L A B R L E, 5 R
9.0%6.7.9%6.7. 1%6.6. 3%, SRT , A PEEIERR BT i B9 LU
BN AR TR AR AR M R LR BT 5 Y L EE L B AR
I Z R 1) 0 7K TR B K 3R K, B AR SR SE /Y F3H
HHAGUKEEH.

2.3.5 RT-PCR g & F3H FEHNRELE R
El 6R] 0, NS L1 i T 400  TE S HE AR R Gk
¥j—, K RT-PCR A RfFE& RIAHTER ; F3H 3
AR 3 FA[F I8 F Rk, HHR X BEKA AR
), S B ) 5 R SRR BRI, HUCR B IR 408,
MR AR REBERE

2.3.6 LEHFIEROWE LSBT WE 75
NEBIBIER 14 O EHAHIER 23 O ARE GE
J& 28 )T AR R B FE 520 nm B 6 B 535
0.981 6.3.458 9 F1 3.584 9, N E S5 OFH S EMIE
Ll T AR5 SR SE AR 6 B L P 22 PRI 7 2 B A [ 35
RikBAR , B RE D, HUCO O], &
RERKARLLRE .
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MAP-STLTALADEKTLQATFVRDEDERPKVAYNHFSNEIPTISLAGIDEVDGRRAETCKKTVEACEDWGIFQVVDHGVDAALISDM
MAP-ATLTALADEKTLNASFVRDEDERPKVAYNEFSKEIPIISLAGIDEVDGRRAETCKKIVEACEDWGVFQVIDHGVDTKL ISDM
MAPPATLTTLADQKTLEASFVRDEDERPKVAYNQFSNEIPTISLAGIDEVDGRRAETCKKIVEACEDWGIFQVIDHGVDAALISDM
MAL-ATLTALAQEKTLNASFVRDEDERPKVAYNEFSNEIPITISLAGIDEVDGRRAETCQKIVEACEDWGIFQVIDHGVDTKLISDM
MAP-KTLTALVEEKTLHGSFVRDEDERPKVAYNEFSTEIPVISLAGIDEVEGRRAETCKKIVEACEDWGIFQVVDHGVDAAL ISNM
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¥ : Dimocarpus longan (JEHR) \Canarium album (BRE) \Litchi chinensis (G4 %%) & Morus notabilis ()1 ) ,

ProtScale output for user sequence
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Fig. 4 F3H amino acid homology analysis in jujube fruit
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Fig. 7 Absorbance of jujube anthocyanins in different periods
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bilis) F) [P AR AR 155 » 32 i ) FH D) 524 5 1y LA
B2 7 51 Bl ExPASy 8045t i% 7 51 #6475 04, 15 80 T
HARR B R R T 5 4R, 3 3% &
R SR/ B PR T 43 #r .

KFRBA BB FELLT 3 M. —&
KFARE RNA MIBF ik, ERLFEHEH
B, BT AFESR B RNA i #2 H, o] R &0 R 2 2, LA
MR H R AR Y . Ah, I A &5 5 — e BRI EY
RGIRAT B4R FA IR BEHR 3 1 7 55 AT B 4 R R
5. —RXTF PCR RMEARMERBELEK,
PCR B 40174y ) 4 S MR 0 » BV R ARSI et A R A S
26, A ZE B fE R R RO L RE B TR SR B BEAR
DNA b Ry 38 09932 4 it ), 7 ok o 260 38 PR 47 S Rt
7T 24 38 0 2 N F S e B [ 5 LA Xof 5 DRI P T RE A AE
FIREFIPF. R N5 R A4 5 AT 2240 R A Touch

down PCR, A] {14 R 4F ik Be 45 5% . iesh, 4k PCR 2
IO G P R R L , AR 3 2 S S LA ] . =R T
3 FIRHEGH SARAE X T2 F AW =R i 24 B
TGP kAR R TS G T 3 SR A TR B T EL2R UL T
T 8K Taq BEEA 682 Rl 32050 B 4R 5 5745
% T PCR [N S A & e AL S5 3R X B A
UK EHEAT R B FER T . AS IR,

S E 30k
(1] Z=fE, MR, B4R, 5. 6 D4 BHTE BURIC i B i G
AR AL BT EATE BT LT ). [ 254, 2018,40(7) : 1309-1317.
(2] BOsesi, Lrsd, 3w, 5. B2 /K B G U I Y X e R A Y
R B2 4 FHRYIE R, 2013,11(3) : 379-384.
(3] 33 ELWHE . RF, % ERRLEFLBITHCTMEMERY
JRETE BALEILT]. BE 2447 , 2008, 35(12) :1735-1741.
(4] RO, X, BHE 2, 5. RS B ER-3- R L S 5L I (F3'HD i

TR R AR B IR AR TP OC R RIR R MR FE LT, ARk AR W B 48
2011,19(5) : 808-814.

Cloning and Bioinformatics Analysis of the Jujube Fruit
Flavonoid-3-hydroxylase Gene(F3H)

SHI Shouguo, HU Tingting
(Department of Life Science, Yuncheng University, Yuncheng,Shanxi 044000)

Abstract; Taking jujube fruit as material, adopting the homologous cloning method, based on transcriptome sequencing
results,the jujube fruit F3H full-length gene was cloned. The bio-information analysis and the F3H influence on
anthocyanins were studied. The results showed that the F3H gene was 1 336 bp,encoding 367 amino acid residues.
According to the results of gene sequence alignment,sequence of amino acids of F3H gene had the consistency of 90%5,
90%,89% and 90% compared with Dimocarpus longan, Canarium album, Litchi chinensi and Morus notabilis,
respectively. Semi-quantitative RT-PCR analysis showed that the gene expression in jujube fruit red ripe period was the
most,followed by a half red jujube fruit,and jujube fruit green ripe stage expression quantity was minimum; extracting
anthocyanins in jujube during different periods,the change of anthocyanins content in jujube, was consistent with gene
expression quantity.

Keywords : anthocyanins ; clone ; semi-quantitative analysis; bioinformatics

93

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



http://www.fineprint.cn

