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Cloning and expression analysis on Actin gene from Paeonia lactiflora
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Abstract: Objective Cloning of Actin gene from Paeonia lactiflora and expression analysis of Actin gene with RT-PCR
technique. Methods Based on cDNA sequences of Actin genes isolated from the related species reported in GenBank, one pair of
PCR primers was designed. PCR products of Actin gene were successfully amplified with RT-PCR technique using cDNA
synthesized from the total RNA extracted from the roots of P. lactiflora ‘Taohuafeixue’ as template, and then they were cloned to
pMD18-T vector with TA cloning method. The positive clones which were characterized with colony PCR, plasmid PCR, and
enzyme digestion method were sequenced. Based on the sequencing results, one pair of PCR primers was designed, and the
expression profile of Actin gene in the roots, stems, flowers, and leaves in P. lactiflora were semi-quantified with RT-PCR
technique. Results The sequencing results showed that the length of Actin gene of P. lactiflora was 1 134 bp, encoding 377 amino
acids, whose GenBank accession number was JX310002. Sequence analysis showed that Actin of P. lactiflora contained three kinds
of characteristic signal sequences, whose homologous similarity in amino acid level with other plants was up to 99%. Based on
homology modeling analysis, it revealed that there were four domains in its 3D structure. Bioinformatic software predicted that the
molecular weight of Actin of herbaceous peony was 4.17 x 10*, and the isoelectric point (pI) was 5.31. It was a hydrophilic and
stable protein which was located in cytoplasm, without the transmembrane domain or signal peptide. Semi-quantitative RT-PCR
analysis showed that the gene expression levels of Actin gene in the roots, stems, flowers, and leaves of P. lactiflora were almost
constant. Conclusion 1t is the first report on the cloning of Actin gene from P. lactiflora and the semi-quantitative analysis
indicates that Actin gene can be used as the internal standard gene for the expression analysis of functional genes in P. lactiflora.
This project plays a base for the effective application of Actin gene in P. lactiflora.
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DNase I kit. PrimeScript II 1st strand cDNA
synthesis kit. DNA HEE PO A & v B 304k
pMDI18-T. Taq DNA R&#g. BREIVEN VIR BamH
I 1 Hind TI1 2 DL 2000 DNA Marker ¥ 5 -5/
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FAWEN HA TOYOBO w74, HAHIEA
HE VB = pr Al
2 FHiE
2.1 2755 RNA BYIREU R 4k

K H B4 BLIf) CTAB-LiC1 v R H A 24 “ BkAE &
T HE RNA; %8 DNase 7 & it BB 44k A5
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1. 4% I Bt Ml R YK AR DU
22 5|¥git
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514) 5°-ATGGCCGATGCTGAGGAT-3" 1 5°-TTAA-

AAGCACTTCCTGTG-3", 514751l b st He K
BRI T P o
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Z: 1 PrimeScript II 1st strand cDNA synthesis kit
Ut AT ¢cDNA 15 B % 1 uL Oligo dT Primer.
1 uL dNTP Mixture. 2 pL RNA. 6 pL RNA-free H,O
5], 65 CORlE 5 min, K EVAE1 2 mins K5 530
MM\ 4.5 uL RNase-free dH,O+ 4 pL PrimeScript 11
Buffer. 0.5 pL RNase Inhibitor. 1 pL PrimeScript 11
RTase, %), 42 C{Rif# 45 min, 95 CLRi 5 min,
—20 CHRAr# M.
2.4 RT-PCR /18

PCR §" #84A4AR ) 50 L, 25 5 ul 10 X ZZ b~
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20 uL PCR R NAKZA T 2 pL 10X ZEphif~ 1.6 uL
2.5 mmol/L each dNTP., 1.6 pL 25 mmol/L MgCl,.
0.6 puL 10 pmol/pL F 54,2 uL ¢cDNA.1 pL Taq
DNA %A . PCR & 74 94 CTAZE 5 min,
94 CAxM: 30s, 52 °CiEk30s, 72 CHEMI30s, 2k
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Fig. 1 Agrose gel electrophoresis of total RNA
extracted from P. lactiflora
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M-Marker 1-Actin £ PCR 7=4)
M-Marker 1-PCR products of Actin gene
2 Actin £ &) RT-PCR #1874
Fig. 2 RT-PCR amplification products of Actin gene
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FrBERAN—3, ME—20 F] BamH 1 Hind 111 3§ )
P E 2 sk (18] 4D, B P B/ S04 R —
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HO AT o 2 AN BH PR PRI P 45 R 58 4 — 2
A2 Actin JE[K cDNA K4 1 134 bp, MG
T ATG MZEE T TAA, L4t 377 A
JER (Kl 5), GenBank ¥35 JX310002.
3.4 75 Actin [FHI S

H T IREA] 2y Actin 5 HABITZAGY) Actin [)13E
K FR, EICR AMiAE Gossypium hirsutum L.. [n]
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Fig. 3 Recomibants by plasmid PCR
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Litchi chinensis Sonn.. FEMEERE Actinidia deliciosa
(A. Chev.) C. F. Liang et A. R. Ferguson. 75§
Mangifera indica L. ] 13 4~ Actin J7%), FJHEA15E
T IERR T AR NI B (E 6), 45 381
AJ24 Actin SHETE Actin 11 (AAP73457) [F3E4 KR
A, HARMKAE Actin 4 (AAP73451) il Actin 1
(ACL97684); HEAL BTl RILAUE T HIMIH) Actin
Bor R 2 AR ERE Class T A1 Class I, %45 5%
55 i N B9 45 AR,
Blast 73 #7 45 RE IR ZILIR /K- 1AT24 Actin
e I i i 1 CAAPTSAST). Acind (AAPTSD
4 WESYILEEHETF FT Actin 1 CACL97684), [i] H 2% Actin 1 (ACL27885)
Fig. 4 Recomibants by double enzyme digestion F1 Actin 2 (ACL27886). [1%% Actin 2 (ADF31905)+
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ATGGCCGATGCTGAGGATATGCAGCCCCTTGTCTGTGACAATGGAACTGGAATGGTCAAGGCTGGTTTTGCTGGTGATGATGCTCCCAGA 90
M ADAEDI QPLVCGCDNGTU GMVKAGTFAGDT DA APTR 30
GCAGTGTTCCCCAGTATTGTTGGTCGACCCAGACACACTGGAGTCATGGTTGGAATGGGCCAAAAGGATGCCTATGTAGGTGATGAAGCA 180
AVFPSI VGEGRPRHTS GV MYV GMGQIKDAYV GDEA 60
CAATCAAAAAGAGGTATTCTTACCTTGAAATATCCTATTGAGCATGGTATAGTCAGCAACTGGGATGACATGGAAAAGATCTGGCATCAT 270
Q S KRGI LTLKY®PI EHGI VS NWDTUDMMETZKTI WHH 90
ACGTTCTAGCAATGAGCTTCGTGTTGCTCCTGAAGAGCACCCAGTGCTCCTCACAGAGGCAGCCGCTTAACCCCAAAGCCAACAGAGAAAAG 360
TFYNELARVAPETEMHPVLLTEAPLNPIKANR REK 12
ATGACTCAGATCATGTTTGAGACCTTCAATGTGCCTGCAATGTACGTTGCCATCCAGGCCGTGCTGTCTCTATATGCCAGTGGTCGTACA 450
MmTQI MFETFNVPAMYV AI QAVLSLYASGRT 15
ACTGGTATTGTGCTGGATTCTGGTGATGGTGTGAGTCACACTGTACCTATCTATGAAGGTTATGCCCTTCCTCACGCTATCCTCCGTCTT 540
T 661 vLDbSGDGV SHTVPIYEGYALUPHATILRTL 18
GACCTTGCTGGTCGTGATCTCACAGATTCCTTGATGAAGATCTTGACTGAAAGAGGTTACATGTTTACCACCACTGCTGAACGGGAAATT 630
DLAGRDLTD SLMEKTIULTERSGYMFTTTATETRETIL 210
GTCCGTGACATGAAGGAGAAGCTAGCATACGTTGCCCTTGATTACGAGCAGGAACTGGAGACTTCCAAAAGCAGCTCATCGGTTGAGAAG 720
VR DMEKEIKLAYVALDYEQELETSIKSSS SV EK 240
AACTACGAATTGCCTGATGGACAAGTCATTACCATCGGAGCTGAGAGATTCCGTTGCCCAGAAGTCCTGTTCCAGCCATCACTAATCGGA 810
NYELPDGOQV I TI GAERTFR OCPEVLFAQ@PSTLII G 270
ATGGAAGCTGCTGGAATTCACGAGACTACTTACAATTCTATCATGAAGTGTGATGTGGATATCAGAAAGGATTTATATGGAAACATTGTT 900
M EAAGIHETTYNSI MKT CDVDIRIKDLYGNIYV 300
CTCAGTGGTGGATCGACTATGTTCCCTGGTATTGCAGACAGAATGAGCAAGGAAATCACTGCTCTTGCTCCCAGCAGCATGAAGATTAAG 990
L SGSTMFPGI ADRMSIKTETITALAPSSMK I K 330
GTTGTGGCACCGCCTGAGAGAAAATACAGTGTCTGGATTGGAGGGTCTATTCTTGCTTCCCTCAGTACCTTCCAGCAGATGTGGATTTCC 1080
VVAPPERKYSVW I GGS I LASLSTFQGQQMWI S 360
AAGGGTGAATACGATGAATCTGGTGCATCCATTGTCCACAGGAAGTGCTTTTAA 1134
K G EYDEJSGPU S I VHRIKTG GCF =* 377
ATG-RIAETS T TAA-Z LE T
ATG-start codon TAA-termination codon
5 A% Actin EERER R RIS EEEFT)
Fig. 5 Nucleotide of Actin gene and sequences of its encoded amino acids in P. lactiflora
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ﬁgggigg gg HEJRE Actin (AAR15174). E [ Actin (AFZ78527).
AAPT3451 HidE it Actin (AEQ75496). K% Actin (ADZ76111).
ACL97684 ik 1 g . e .

ADF31905 %! FEEIERE Actin 1 (ABR45727). =3 Actin 1
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- N e
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- - - Y — 25 A P e gR2s AW
Fig. 6 Phylogenetic tree of Actin Mk, RILE LR T V) S R &5 S A

/‘IJ iﬁ ED 1QPLVCDNGTGMVKAGFAGDDAPRAVFPS IVGRPRHTGVMVGMGEKDAYVGDEAQSKRG I LTLKYP 1 EHG I VSNWDDMEK IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFN| 130
1‘%:@2 Actin 11 [”EDIQPLVCDNGTGMVKAGFAGDDAPRAVFPSIVGRPRHTGVMVGM OKDAYVGDEAQSKRGILTLKYP IEHG I VSNWDDMEK IWHHT FYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFN| 130
1‘%»{{2 Actin 4 [”EDIQPLVCDNGTGMVKAGFAGDDAPRAVFPSIVGRPRHTGVMVGM IKDAY\/GDEAQSKRGILTLKYPIEHGI\/SNWDDMEKIWHHTFYNELRVAPEEHP\/LLTEAPLNPKANREKMTQIMFETFN
ﬁvﬁzéctin 1 MADED 1QPLVCDNGTGMVKAGFAGDDAPRAVFPS IVGRPRHTGVMVGM KDAY\/GDEAQSKRGILTLKYPIEHGI\/SNWDDMEKIWHHTFYNELRVAPEEHP\/LLTEAPLNPKANREKMTQIMFETFN
] H %% Actin 1 MAwEDIQPLVCDNGTGMVKAGFAGDDAPRAVFPSIVGRPRHTG\/M\/GM OKDAYVGDEAQSKRGILTLKYP IEHG I VSNWDDMEK IWHHT FYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFN| 130
W [_I %{‘P Actin 2 MAwEDIQPLVCDNGTGMVKAGFAGDDAPRAVFPSIVGRPRHTG\/M\/GM OKDAYVGDEAQSKRGILTLKYP IEHG I VSNWDDMEK IWHHT FYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFN| 130
El ﬁé MAwED 1QPLVCDNGTGMVKAGFAGDDAPRAVFPS IVGRPRHTGVMVGMGEKDAYVGDEAQSKRG I LTLKYP IEHG I VSNWDDMEK IWHHT FYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFN| 130
;‘%M MAwED 1QPLVCDNGTGMVKAGFAGDDAPRAVFPS IVGRPRHTGVMVGMGEKDAYVGDEAQSKRG I LTLKYP IEHG I VSNWDDMEK IWHHTFYNELRVAPEEHPVL L TEAPLNPKANREKMTQ IMFETFNEEEIU]
%Elﬁ//ﬁ MADSED I QPLVCDNGTGMVKAGFAGDDAPRAVFPS I VGRPRHTGVMVGMGOKDAYVGDEAQSKRG ILTLKYP 1EHG I'VSNWDDMEK IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQ IMFETFNBRRI(]
T MADYED 1 QPLVCDNGTGMVKAGFAGDDAPRAVFPS I VGRPRHTGVMVGMGOKDAYVGDEAQSKRG I LTLKYP 1EHG I'VSNWDDMEK IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQ IMFETFNRIRI(]
47;7?1‘;'4 MADYED 1 QPLVCDNGTGMVKAGFAGDDAPRAVFPS I VGRPRHTGVMVGMGOKDAYVGDEAQSKRG I LTLKYP 1EHG I'VSNWDDMEK IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQ IMFETFNpIRI(]
;@u \@M@:HE MADED 1 QPLVCDNGTGMVKAGFAGDDAPRAVFPS I VGRPRHTGVMVGMGOKDAYVGDEAQSKRG I LTLKYP 1EHG I'VSNWDDMEK IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQ IMFETFNpIRI(]
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’%_ZI)J \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR LMKILTERGYMZTTTAERE IVRD ‘KSSSSVEKNYELPDGQ\/ITIGAERFRCP
%ﬁf Actin 11 \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR LMKILTERGYMZTTTAERE IVRD ALDYEQELE KSSSSVEKNYELPDGQ\/ITIGAERFRCP
E'TE Actin 4 \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR LMK ILTERGYMZTTTAEREIVRD ALDYEQELET”KSSSSVEKNYELPDGQVITIGAERFRCP
\IJTE Actin 1 \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR LMK ILTERGYMZTTTAEREIVRD ALDYEQELET”KSSSSVEKNYELPDGQVITIGAERFRCP
RSE- NS T W Bl PANYVAIQAVLSLYASGRTTG IVLDSGDGVSHTVPIYEGYALPHAILR LMK ILTERGYMETTTAERE IVRD ALDYEQELET”KSSSSVEKNYELPDGQ\/ITIGAERFRCP
EREE-NC T B2l PAMYVAIQAVLSLYASGRTTG IVLDSGDGVSHTVPIYEGYALPHAILR LMK ILTERGYMTTTAERE IVRD YVALDYEQELET”KSSSSVEKNYELPDGQVITIGAERFRCP
]i] ’/w \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR LMK ILTERGYMZTTTAEREIVRD KEKLAWALDYEQELET”KSSSSVEKNYELPDGQ\/ITIGAERFRCP
t"*yﬁi VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILREDLAGRDLTDALMK ILTERGYMFTTTAERE I VRDIKEKLAYRALDYEQELE AKSSSSVEKNYELPDGQ\/ITIGAE!»"{F!»"{CP
3}}, ﬁ] \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR DLAGRDLTD”LMKILTERGY!\ STTTAERE IVRDJIKEKLA ’ALDYEQELET”KSSSSVEKNYELPDGQVITIGAERFRCP
4,'& \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR DLAGRDLTD”LMKILTERGY!\ STTTAEREIVRD YVALDYEQELET”KSSSSVEKNYELPDGQVITIGAERFRCP
;?';;/ff \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR DLAGRDLTD”LMKILTERGY!\ STTTAEREIVRD YVALDYEQELET”KSSSSVEKNYELPDGQVITIGAERFRCP
%Iﬁﬂﬂ/’f\ﬁﬁ?}% \VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR DLAGRDLTD”LMKILTERGY!\ STTTAEREIVRD ALDYEQELET”KSSSSVEKNYELPDGQVITIGAERFRCP
#;ﬂ VPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILR ALDYEQELET/AKSSSSVEKNYELPDGQV 1 T1GAERFRCPIANI]
:szi EVLFQPSLIGMEAAGIHETTYNSIMKCDVD IRKDLYGN IVLSGGSTMFPG I ADRMSKE I TALAPSSMK IKVVAPPERKYSVWIGGS I LASLSTFQQMWI SKGEYDESGPS IVHRK(] 376
H‘H*E Actin 11 EVLFQPSLIGMEAAGIHETTYNS IMKCDVD IRKDLYGN IVLSGGSTMFPG I ADRMSNE I TALAPSSMK IKVVAPPERKYSVWIGGS I LASLSTFQQMWI SKGEYDESGPS IVHRK(] 376
*éfﬁz Actin 4 EVLFQPSLIGMEAAGIHETTYNS IMKCDVD IRKDLYGN IVLSGGSTMFPG I ADRMSNE I TALAPSSMK IKVVAPPERKYSVWIGGS I LASLSTFQQMWI SKGEYDESGPS IVHRK(] 376
*%»{{’3 Actin 1 EVLFQPSLIGMEAAGIHETTYNS IMKCDVD IRKDLYGN IVLSGGSTMFPG I ADRMSNE I TALAPSSMK IKVVAPPERKYSVWIGGS I LASLSTFQQMWI SKGEYDESGPS IVHRK(] 376
ﬁﬂ El 3'2‘ Actin 1 EVLFQPSLIGMEAAGIHETTYNS IMKCDVD IRKDLYGN IVLSGGSTMFPG I ADRMSNE I TALAPSSMK IKVVAPPERKYSVWIGGS I LASLSTFQQMWI SKGEYDESGPS IVHRK(] 376
W H 3;1.:2 Actin 2 EVLFQPSLIGMEAAGIHETTYNS IMKCDVD IRKDLYGN IVLSGGSTMFPG I ADRMSNE I TALAPSSMK IKVVAPPERKYSVWIGGS I LASLSTFQQMWI SKGEYDESGPS IVHRK(] 376
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Fig. 7 Multiple comparison on amino acid sequence of Actin among P. lactiflora and other allied species
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