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Molecular Cloning of Actin Gene and Study on This Gene as Reference
Gene in Cauliflower ( Brassica oleracea L. var. botrytis L. )

LIN Hui, ZHU Hai-sheng, WEN Qing-fang, HUANG Li-fang
( Crops Research Institute , Fujian Academy of Agricultural Sciences/Vegetable Research Center, Fujian Academy

of Agricultural Sciences/Fujian Engineering Research Center for Vegetables , Fuzhou 350013 )

Abstract: Real-time fluorescence quantitative PCR is an effective method to quantify the transcriptional
profile of target genes.Use of proximal gene as internal reference is essential when performing qRT-PCR
experiments. The Actin (ACT ) gene is highly conserved cross species and expressed stably and is often used
as an internal control.In order to obtain the ACT gene of cauliflower, the ACT gene of cauliflower was cloned
by RT-PCR method ( GenBank ID: MG598643 ) .The open reading frame ( ORF ) is 1134 bp, encoding 377
amino acids with a predicted molecular weight of 41.77 kD and a hypothetical isoelectric point of 5.395.Wolf
Psort analysis indicated that BobActin protein was located in the cytoplasmic matrix, and Motif Scan analysis
showed that BobActin protein had the conserved actin at position of 4-377 sites.BobActin shared 90% identity
with the homologous proteins from genus Brassicacea, such as Brassica oleracea L.var.oleracea, Brassica rapa
L.and Brassica napus L..A pair of gRT-PCR primers was designed from the BobActin gene sequence, and this
combination showed high specificity and amplification efficiency.qRT-PCR analysis indicated that the BobActin
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gene was stably expressed in tissues of cauliflower, including root, stem, flower ball, leaf, even under various
stress treatments ( low temperature, high temperature, salt, drought and ABA ) .Thus, this gene might serve as an

internal reference being suitable for gene expression in cauliflower.
Key words: Brassica oleracea L.var.botrytis L.; actin; gene clone; expression analysis; reference gene
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acgttatctgttcttgtggtcgaaatgattcgtecctgtegattattatttattttttgaaaggecgaaaataaagttgtacagataata
aacccgcctatttaaattcaacattgtttctecctetttgaattgtetetegttatectcagegagacgaagaaagaaagagagagagag
agagaggaagactaagcgagaagaaagagagagagagagaatcgtcttgattccttagttcttcttcgatetettcttettectteegate
tttctaattcaagcttat LaaaaaaGCTGAGGCTGATGACATTCAACCCATCGTCTGTGACAATGGTACCGGAATGGTCAAGGCTGG
MAEADDTIQPTIVCDNGTSGMVKASG
TTTCGCCGGCGACGATGCTCCCAGGGCTGTTTTCCCCAGTGTTGTTGGCAGGCCAAGGCATCACGGTGTCATGGTTGGGATGAACCAGAA
FAGDDAPRAVFPSVVGRPRHEHEGVY MV GMNAQK
GGATGCCTACGTCGGTGACGAGGCACAGTCCAAGAGAGGTATCCTCACCTTGAAGTACCCGATCGAGCACGGTGTTGTGAGCAACTGGGA
DAY VGDEAQSKRGTILTLIE XKY®PTITEHGVVSNWD
TGACATGGAGAAGATCTGGCATCACACTTTCTACAATGAGCTCCGTATCGCTCCTGAAGAGCACCCGGTTCTTCTTACCGAGGCTCCTCT
DMEIKTITWHHTT FYNETLIRTIAPEEHPVLLTEHAPL
TAACCCAAAGGCTAACAGAGAGAAGATGACTCAGATCATGTTTGAAACTTTCAACTCTCCGGCTATGTATGTTGCTATTCAAGCTGTTCT
NPKANREKMTQIMFETTFNSPAMYVATITQAVL
CTCCTTGTACGCCAGTGGGCGTACCACCGGTATTGTGCTCGACTCTGGTGATGGTGTGTCTCACACCGTGCCGATCTACGAGGGTTATGC
SsLYASGRTTGTIVLDSGDGVY SHTVPIYESGYA
TCTTCCTCACGCTATCCTCCGTCTCGATCTCGCGGGTCGGGACCTCACTGATTCCCTGATGAAGATTCTCACCGAGAGAGGGTACATGTT
LpPHAITLRLDILAGRDTLTDSTLMEKTITLTET RS GYMEFE
CACCACCACCGCCGAGCGAGAAATCGTCCGTGACATTAAAGAGAAGCTTGCTTACGTGGCTCTCGACTACGAGCAAGAGCTGGAGACGGC
TTTAERETIVRDTIKEZ KTLAYVALDYES QETLTETA
TAAGAGCAGTTCTTCGGTGGAGAAGAACTACGAGCTACCTGATGGACAAGTCATCACCATCGGAGCTGAGAGATTCCGTTGCCCTGAAGT
KssSsSSVEKNYELPDGQVITTIOGAETRTEFTRTCPEV
ACTCTTCCAGCCGTCGCTCGTGGGGATGGAAGCTCCTGGAATCCATGAGACAACTTACAACTCCATCATGAAGTGTGATGTGGATATCAG
LfFQPSLVGGMEAPGIHETTYNSTIMKT CTDVDTIR
GAAGGATCTGTATGGAAACATCGTCCTCAGTGGTGGTTCGACCATGTTCCCTGGAATCGCTGACCGTATGAGCAAAGAGATCACGGCGCT
KDbDLYGNTIVLSGGSTMFPGTIADRMSI KETITTATL
CGCACCAAGCAGCATGAAGATCAAGGTGGTCGCACCGCCTGAGAGGAAGTACAGTGTCTGGATTGGAGGATCCATCCTTGCATCCCTCAG
APSSMKIKVVAPPERIKYSVWIGGSTITILASTLS
CACTTTCCAACAGATGTGGATCTCGAAGGGAGAGTACGATGAGTCGGGTCCATCCATCGTCCACAGGAAATGCTTCgtgt ttctgee
T FQQe MW I SKGEYDESGPSTVHREKTCTF *
ttctggttcgtggtggtgagtgtggtacgatctatateccatececttgttgagatggggattgaaactatatgttgttattgtggttgtt
tetttttattatttttggtctetttagaaccecttttgaatgtectetegagtetttetatgtactttagtttttacectttgtttettatt
tctctttaaggatgettgtgatgatgetcectggtecttaagtaagcaaaaaaaaaaaaagtcattttatattttgeatgtetttggtttte
tttttgecgetggtaacaattttttaatttgtattggacaactgeccatattettcaattgetatgecagttattatggtaattgttatte
tcgacatat

I REN SR IR E S (ATG ) FIZ L E ST (TAA)
The initiation codon ( ATG ) and termination codon ( TAA ) were labeled by box

El 2 BobACT EEEKFIIREERFTI
Fig.2 Full sequence and corresponding amino acid sequence of BobACT gene
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Brassica oleracea L. var. botrytis L. Brassica oleracea L. var. oleracea
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Brassica rapa L. Brassica napus L.

3 BobACT K EREERERZ=REHHNE
Fig.3 Prediucted tertiary structure of BObACT and its homologous proteins
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Fig.4 Multiple sequence alignment of BobACT with other homologous sequences
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(AR FABCE 22 R T HU AR ( BLASTp ), FF MR R 38 T H:
by Fh i 14 4> Actin [R IR H . HH MEGAS.02 4%
1 15 PRI EE 50 R 4 41 il ok 3 AER
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Gossypium arboreum L. ), Fiti Hb # ( NP_001313698.1,
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Glycine max (L. )Merr.) . B & ( XP_019459019.1,
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Mucuna pruriens (L. )DC. ), HAKZE UK 5 s
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e, HUCHHR SRR ALY 5 AR 1, 5 2R
15 4 4~ Actin IR CRBUL .
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NP 001313698.1 ( Gossypium hirsutum )
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B 5 BobACT 5EhEY Actin Rk #t

Fig.5 Phylogenetic tree constructed by actin from Cauliflower and other plants
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& 6 3|4 BobActin-Fq. BobActin-Rq iJ PCR #1874
Fig.6 PCR product using primers BobActin-Fq/BobActin-Rq
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Fig.7 The amplification curves of primer BobActin-Fq, BobActin-Rq
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Fig.9 The expression stability of BObACT gene
in different situation of Cauliflower
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