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Construction of Expression Vector of OnAPI-like Gene and

Exploration of Genetic Transformation System of Oncidium

WU Zhen-jiang' , LIU Jia' ,CUI Bo"*,YE Yong-zhong'*
(1. College of Life Science, Henan Agricultural University,Zhengzhou 450002, China;
2. Institute of Biotechnology,Zhengzhou Normal University, Zhengzhou 450044 ,China)

Abstract: The OnAPl-like gene was amplified from the scape of Oncidium ‘Gower Ramsey’ with
primers designed according to the OnAPI-like gene sequence of Oncidium from NCBI website by
RT-PCR method. The PCR product was 690 bp which was in fully accord with the sequence
published. The OnAPI-like gene was inserted into pRI101-ON vector. The recombinant plasmid
pRI101-OnAP1 identified by PCR,double digestion and sequencing was constructed successfully.
The multi-domain of the OnAPI-like gene and the hydrophilia of the protein encoded by the
OnAPI-like gene were analyzed. The 3D structure of the protein encoded by the OnA PI-like gene
was predicted. The results showed that this protein contained the MADS-box and K-box domain,
belonging to MADS-box superfamily. The protein encoded by the OnAPI-like gene was a
hydrophilic protein. The transformation system of Oncidium ‘Gower Ramsey’ mediated by
Agrobacterium was established,and the optimum concentration of the antibiotic G418 was 40 mg/
L for screening transformants. The results provide theoretical foundation for further research of
the function of API gene in Oncidium ‘Gower Ramsey’.
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(Oncidium ‘Gower Ramsey’) RNA
(Orchidaceae) (Oncidium) , RNA .,  M-MLV (TaKaRa )
, N , , Reverse Transcriptase M-
3 MLV (RNase H) o
N , 1.2.2 PCR cDNA
, o PCR . PCR 20 uLL:10 X PCR buffer
) 2 pl. ANTP Mix 1. 6 pl, OnAP1-F
o (10 pmol/1)1 0 pl, OnAPI-R(10 pmol/L)
API MIKC-type MADS- 1.0 uL, cDNA 1 pL.Tag (5 U/pl)0. 2 pL,
box 17,  “ABC” A : 20 uL; .94 C
R MADS-box 3 min; 94 °C 30 5,58 C 30 5,72 C
MADS K I .C o 1 min,30 3 72 °C 10 min, PCR
API ; (1.0%) ;
(sl LFY(LEAFY) s pMD19-T , E. coli DH5q,
MADS-box , TFLI ( TERMINAL ; DH50pMD19-OnAP1,
FLOWER 1) s SVP,AGI24 .SOCI , 10 DNA ,
AP3, , ) .
B API 1.2.3 OnAPI-like NCBI
(1, OnAPI- Blast Chttp://www. ncbi. nlm. nih. gov/
like , blast/)  OnAPI-like
API . R ,  ProtScale (http://expasy. org/tools/
. protscale. html/) . )
ExPASy SWISS-MODEL Workspace
1 (http://swissmodel. expasy. org/) .
1.1 1.2.4
( ) DH5a¢pMD19-OnAP1 , Xba
. E. coli DH54 I /Sam | . Lo%
EHA105 , , T4 DNA
pMDI19-T,Pfu DNA Taqg DNA . pRI101-
. T4 DNA \ pRI101-ON ON pRI101-OnAP1, E. coli DH5«a
TaKaRa ; RNA . , (Kan 50 mg/L)
DNA . PTG, LB ,37 °C s o
dNTPs  DNA Marker TIANGEN PCR ., PCR
OnAPI-like . PCR
OnAP1-F  5'-CATCTAGA AAAGAGATG- , Primer Premier
AGGAGGGG-3', OnAP1-R 5= 5.0 .
TCCCCCGGGTCATTCGAACAAATGTG-3', 1.2.5 Lo
Xba 1 Smal o pRI101-OnAP1 s 122
o PCR
1.2 .,  PCR
1.2.1 RNA Trizol YEB Xba
(Invitrogen ) RNA, 1/Sam1 ,



126

43

20%. —80 °C 1 mg/L-+NAA 0, 1 mg/L+G418) G418
(7] 10.20.30.40.50.60 mg/L, 25 °C.
. YEB 12 h/ 12 h. 2 000 Ix
ODgpo =0. 6~1. 0,2 700 g R 15 d
6 min, 1/2MS s s
(AS) 0. 1 mmol/L, 9
28 C .75 r/min 2 h R
3 mm 2.1 OnAPI - like
, 2.1.1 OnAPI-like PCR
, 28 °C.75 r/min 2 h, NCBI OnAPI-like mRNA (
(1/2MS—+6-BA 1 mg/L+NAA KC426946) s 690 bp,
0.1 mg/L) ,28 °C 2d, , cODNA PCR
G418 (1/2MS + 6-BA 700 bp, o 1,
1 CATCTAGAAAAGAGATGAGGAGGGGAAAGGTGCAGCTGAAGCGGATCGAGAATAAGATAAGTCGGCAGGT
1 M RRGEKV QL KRTITENIEKTISRAQUV
71 GACCTTTTCGAAGAGGCGGTCGGGTTTGCTTAAGAAAGCACACGAGATTTCCATTCTCTGCGATGCAGAA
20 T F S KRIRSGLUILI KI KAHETIZ STTULCDAE
141 TTAGCTCTCATTATCTTCTCAGGCAGGGGAAAGCTCTACGAGTTCGCCTCGGACAACTGCATGGATAGAA
43 L A LT TITFSGRGKTLYEFASDNT CMMDTR
211 TTCTTGATCGCTATGAGAGATACCGCCACGCGGAAAAAACTGTCGTCGTAAACGAATCCCAGCCTCAGGA
66 I L DRYERYI RUHAEI KTV VVNZESZ QPAQE
281 AAACTTTCGTCATGAATATGGATATCTTAAGAGTAAGGTTGATGCCTTGCAGAGACGCCAAAGCCATCTC
90 N FRHEYGYLKSI KV DAL G QRI R QSHL
351 TTGGGTGAGAAGCTTGGCACTTTAAGCCTAAAAGAGCTTCAACAACTTGAGCAGCAGCTTGAAACTTCTT
113 L G EXKLGTUL SILI KELIGQQLEZGQQQLETS
421 TGAAGCAAATAAGGTCTCAAATGAGTCAACAACTACTTGATTCCATTGCCGAGCTTCACACAAAGGAGAA
136 L K QI RS QMS Q QL LD STAETLUHTIKEK
491 GTCACTTCTGGAGCAAAAGACTCTTCTTAAGGAGAAGATAACTGAGAGTGAGAATATCTTGAAGATGCTG
160 S LLEQ KTULI LI KEI KTITESENTITLI KWML
561 CACCAAATGAGCCCAAAAGAGCAGAGCCAAGCCCTAGCAAGCTCCTCCTCGCCACTAACCGTCTCCTCCA
183 HQMSUPIKEQSQALASSSSZPLTUVS S
631 TAAACATTGGGACATGCTATTTAACGTGCAGTAGTGTCCCTCACGAATTTGAAGATCCACATTTGTTCGA
206 I NI GTCYULTT CS S SVPHETFEVDUPHTLTFE
701 ATGACCCGGGGGA
230 *
ATG s TGA MADS-box; K-box
1 OnAPI - like
2.1.2 pMD19- 700 bp. OnAPI-like 2B).
OnAP1 PCR o PCR
PCR , 1 700 bp s
s Xbal/Smal R 2 , 0
1 . 2700 bp, 1 pRI101-OnAP1 :
OnAPI-like , 700 bpC 2A), o
o 2.2
pRI101-OnAP1 : PCR OnAPI-like ,
, 1.0% API ,
o s o Blastn (
2 .1 10 500 bp, | 3A), MADS-box K-box,
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MDAS‘bOX H N ’

A B
A. pMD19-OnAP1 ; B. pRI101-OnAP1 ;1. pMD19-OnAP1
OnAPI-like PCR 5 2. pMD19-OnAP1 ; 3. pRIT01-OnAP1 5 4. pRI101-OnAP1
OnAPI-like PCR ; 5. pRI101-OnAP1 ; CK. pRI101-OnAP1 OnAPI-like PCR
;s M1,M2. DNA marker
2
A 1 100 200 300 400 500 600 692
RF +1

DNA binding site s s

FvrVvTyy
putative phosphorylation site
dimerization interface | 4 mama ssa aa ama
Specific hits
Superfamilies MADS Superfamily
Multi—-domains

K-box

ProtSoale output for user sequence
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3  OnAPI - like
2.3 4B), 18 ( 40, 25 ( 4D)
G418 30 mg/L 40 mg/L
G418 . ( 95%), 40 mg/L

4A). 11 (

.



128

A.B.C.D
3
, API
Mandel CaMV 35S API
. , Weigel ) Sarah [
35S:..API
R bl AP]
, R,
., Pena [ API
API 0
OnAPl—hke )
API 3
API
1] API i
(1516
[17] s
[18] s
G418 s

LFY

[19]

18 25 ’ G418 (mg/L)
s G418
40 mg/L o ,
2d,
G418,
b
[1] Adrian J, Torti S,Turck F.From decision to commitment:

(2]

(3]

the molecular memory of flowering [ ]J]. Molecular Plant,
2009,2(4) :628-642.

Irish V F,Sussex 1 M. Function of the apetala-1 gene
during Arabidopsis floral development[]]. Plant Cell,
1990,2(8) :741-753.

Mandel M A, Gustafson-Brown C, Savidge B. et al.
Molecular characterization of the Arabidopsis floral
homeotic gene APETALAI []J]. Nature, 1992, 360;

273-277.

?1994-2014 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 : OnAPI-like 129
[4] R Nature Biotechnology,2001,19:263-267.
Lyl ,2009,45(1) ; 89- [12] . . API
96. LJl. ,2012,33(10):
(5] , , , API 1778-1783.
. LJl. 2012, 45 [13] . , , API
(10):1972-1981. MADS-box Lyl
(6] . . . .BADH/ pepB ,2013,40(10) :1935-1942.
0. [14] . , . APETALAI (AP1)
.2009,31(4) :20-23. LJ1.
[7] , , 5 ,2009,32(2) :266-272.
[Jl. 12012,46(6) ;642-645. [15] . .
[8] Weigel D,Nilsson O. A developmental switch sufficient [J1. ,2003,23
for flower initiation in diverse plants[]]. Nature,1995, (10) :42-46.
377 :495-500. [16]
[9] Sarah J L.Cindy G B,Anusak P,et al. Interactions among [D]. ,2005.
APETALAI1 ,LEAFY,and TERMINAL FLOWERI spe- [17] . . .
cify meristem fate[ ] ]. Plant Cell,1999,11(6):1007-1018. [cl. ,2011:305-
[10] . , . 310.
AP1 (. ,2001,43(1); [18] . . .
63-66. (Il .2011,31(1):27-
[11] Pena L,Martin-Trillo M,Judrezl J,et al. Constitutive 32,
expression of Arabidopsis LEAFY or APETALAI [19] . , .
genes in citrus reduces their generation time [ ] ]. [J1. ,2008,35(4) :565-570.



