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Cloning and qPCR Analysis of RoWUS Gene and Isolation
of Promoter from Callus in Rhododendron ovatum Planch.
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Institute of Horticultural Biotechnology, Fujian Agricultural and Forestry University, Fuzhou, Fuyjian 350002, China

Abstract The WUSCHEL (WUS) gene was a plant stem cell marker gene. The RoWUS gene was cloned from
the callus of Rhododendron ovatum Planch by the homologous cloning and RACE technology ( GenBank:
KF365488). The complete ¢cDNA sequence was 1 123 bp, encoding 302 amino acids. The DNA sequence of
RoWUS was 2001 bp which included 3 exons and 2 introns. The RoWUS promoter fragment was cloned from the
callus of R. ovatum Planch by the genome walking (GenBank: KF861578), and the sequence was 3 122 bp.
Bioinformatics analysis showed that the protein was likely a kind of hydrophilcity and unstable protein which
located in the nucleus. The protein had transmembrane structure without signal peptide, which obtained a
homeodomain functional site. The phylogenetic tree analysis showed that RoWUS has the closest relationship with
Vitis wvinifera, Glycine max and Medicago truncatula. The promoter software analysis showed that the promoter
fragment contained a number of TATA-box, CAAT-box elements and many other promoter elements, such as
light response elements, environmental stress response elements, hormone response elements and some function
unknown elements. The qPCR results indicated that RoWUS showed a downward trend after the first rising at
different culture stages in R. ovatum Planch callus. It expressed at the highest levels in the 5th cycle. The
RoWUS gene had strong response under the hormone treatments of GA; and ABA, and the peak of expression
level appeared at 15 mg/l. GA; and ABA.
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s cDNA,
, , 3'-RACE ; 5'-RACE c¢DNA
) Clontech SMART™ RACE c¢DNA
Amplification Kit o
s, , WUS 123 5l#i&it 5 PCR 73  RoWUS
N N PCR NCBI
N N N , DNA
e, wus MANG6.0 ,
’ RoWUS-F, RoWUS-R,
’ cDNA PCR o
’ ", RoWUS 3'-RACE 5" -RACE
(Rhododendron ovatum Planch) PCR RoWUS
(Ericaceae) (Rhododendron) 2 3'_RACE RoWUS
’ ’ 3"GSP1., RoWUS 3' GSP2, GeneRacer™ 3’
° N N A Primer  GeneRacer™ 3'Nested Primer ,
() 1000m : ¢DNA PCR
’ ’ 3’ ; 2  5'-RACE
° WUS o : RoWUS 5'GSP1. RoWUS 5'GSP2, UPM
’ s 5" ¢DNA
WUS o ,
PCR 5 o
' RoWUS ORF gDNA PCR
ROWUS ° : RoWUS 3
5 ORF-F. ORF-R,
’ cDNA ORF .
RoWUS N ’ ORF : DNA
qPCR PCR DNA o
RoWUS PCR :
’ RoWUS RoWUS DNA 5 3
. SP1., SP2, SP3, Genome Walking
Kit(TaKaRa) , DNA s SP1
AP1 PCR
1.1 PCR , SP2 APl
PCR ; PCR
(Rhododendron ovatum Planch.) ’ SP3 API PCR °
, 20d
RNA o :
1.2 1,
121 BB AL DNA &% RNA #35 PCR : RoWUS PCR
DNA CTAB RNA cDNA 1 pL, (10 pmol/L)) 1 L,
RNAOUT2.0 (TIANDZ.) ( 2xPrime STAR® GC Buffer(Mg* plus)12.5 ul., dNTPs
) , (ND lite) Mixture (2.5 mmol/L.)2 L., PrimeSTAR ® HS DNA
, 1.0 polymerase (2.5 U/pnl)0.25 pL, ddH,0 7.25 pL,
DNA  RNA o 25 uL, PCR : 94C 3 min;
1.2.2  DARGLEAR AL cDNA &% RevertAid™ 94 C 45 s, 30s, 72 C 45 s, 35
First Strand ¢cDNA Synthesis Kit(Fermentas) ; 72 C 10 min,
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PCR o RoWUS
PCR Genome Walking Kit(Takara) o ; PlantCARE (http :
124 BoRBEG=EK, LEFNMNAF  PCR /bioinformatics.psb.ugent.be/webtools/plantcare/html/)
1.0 PLACE (http: //www.dna.affrc.go.jp/PLACE/signalup.
, Ezgene™ Gel/PCR Extraction Kit html)
(BIOMIGA) o 4 pL 1 pL o
pEASY™-Blunt Zero , 50 L 126 DA EHARREEKEH RoWUS ¢ &
Trans-T1 , RIS EF-la , RoWUS
, PCR o
. TaKaRa SYBR ExScript™
125 DAL EHALR RoOWUS AR £ M43 &% LightCyclerd80 , RNAOUT2.0
5 BB B F 5 T NCBI (TIANDZ) ( )
BLAST o DNA MANG6.0 ( 1,3.,5.7.9,40, 45 )
o RNA, SYBR ExScript™ RT-PCR
ExPASy Protparam ; (TAKARA ) cDNA,
PredictProtein ; PCR . qPCR
SignalP 4.1 Server; TMpred Lin Lol
; NetPhos 2.0 Serve s ,
;5 ScanProsite ; cDNA
InterProScan ; PHD (5%, 25%x., 125%x. 625x%), ,
; SWISSMODEL o
; MEGAS5.0 cDNA 10
o Neural Network Promoter Prediction PCR, 3 . gPCR
(http: //www.fruitfly.org/seq_tools/promoter.html ) 1,
1
Table 1 Primers used in gene cloning
(5'-3") /°C /bp
RoWUS-F TTTCTTTGCAGGCAAACCAGTAC
RoWUS-R TCTCACGAGCTTTATGGTTCTG o1 199
RoWUS 3'GSP1 CAGATTCAGAGGATCTCAGCTAGGCT 57.3
RoWUS 3'GSP2 AGCTAGGCTTAGACAGTACGGC 55 523 IRACE
RoWUS 5'GSP1 GACCTAACTCCATTGTTGTAGTAGAGC 55.9
RoWUS 5'GSP2 ACCTCGTACTGGTTTGCCTGCAA 55.2 20 O RACE
ORF-F CTGAACAATGGAATCTCAACAACAACC
ORF-R TTCGTTAATCAGAGGACCACATGCC » 209 ORE DNA
SP1 CTGCGGGACTGGTATTGATGATAGG 57.2
Sp2 GTGTTGGTGGTGGTGAACCTCTTCTT 57.3
SP3 CCTTATCTGGTCAGTTGTCGGTGTCC 58.9
RoWUS-qF GGACACCAACAACTGACCAG 59 130 PCR
RoWUS-qR TTACCCTCAATCTTGCCGTA 59
GeneRacer™ 3'Primer GCTGTCAACGATACGCTACGTAACG 3'_RACE
GeneRacer™ 3'Nested CGCTACGTAACGGCATGACAGTG
UPM CTAATACGACTCACTATAGGGCA S'_RACE

AGCAGTGGTATCAACGCAGAGT

: M=A/C, R=A/G, W=A/T,
Note: M=A/C, R=A/G, W=A/T.
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1.2.7 %M GA; #2= ABA £ 22 TF RoWUS #1 %= & k& , . . .
KM EF-la , WUS ,
RoWUS GA5(0. 5, 10, 15, 20 mg/L) RoWUS .
ABA(0, 5, 10, 15, 20 mg/L) 24 h PCR 204 bp 5'-RACE
. 1.2.6, 825bp 3'-RACE , 5'-UTR 101 bp,
3'-UTR 94 bp, TAA, Poly
2 (A) 18 bp.
2.1 RoWUS c¢DNA. gDNA RoWUS 1123 bp,
PCR 900 bp
PCR , , 922 bp,
199 bp, NCBI , ( 1.2,
1 M 3 M,

M. DL 2 000 DNA Ladder; M. 500 bp DNA Ladder Marker; 1. RoW US-
M. DL 2 000 DNA Ladder; My. 500 bp DNA Ladder Marker; 1. RoW US—-ORF; 2. RoW US DNA sequence; 3. RoW US promoter sequence.

Red-initiation codon; Green— The conserved domain; Blue—termination codon; Yellow—PloyA; Pink triangles—The positions of introns.
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Fig.1 PCR amplification of RoWUS
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Fig.2 RoWUS c¢DNA and amino acid sequence
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RoWUS NCBI BLAST ,
87 .8 8 | 8 |
wUS , RoWUS, GenBank
. KF365488,
DNA PCR
2 000 bp 1),
2 001 bp, DNAMAN , 2
3 , 3 cDNA
, DNA 1~370;
831~946; 1579~2 001,
“GT-AG” 3 RoWUS
PCR 3500 bp Fig.3 Prediction of three-dimensional structure of RoWUS
(1), 3427 bp,
DNA NCBI ) (Amborella trichopoda) | (Populus
, RoWUS 5’ trichocarpa) | (Oryza satva) | (Zea mays)
3122 bp, GenBank 93 .8 .79 .75 ,
KF861578, RoWUS
2.2 . RoWUS ,
ProtParam RoWUS . . . . 18
Cia1aH5 186N 416077513, 4536 , 302 WUS , MEGA5.0
, 33.4 ku, (NJ) WUS ( 4,
(pl)5.81, (Arg+Llys) 25 , WUSCHEL ,
(Asp+Glu) 30 o
-0.830, , )
58.52, o °
SignalP 4.1 Server RoWUS , ,
. TMpred RoWUS 164~ N R
183 o PredictProtein 2.3 RoWUS
, RoWUS RoWUS 3122 bp
o NCBI-CDS RoWUS , Neural Network Promoter Prediction
(homeodomain ) , homeodomain GTCGTTCATATATATATTTATGC
( 2), Coils RoWUS CCGATCAATCTGATTTTTCTCTGCGAT,
o NetPhos 2.0 Serve ATG —1381 bp
RoWUS 23 , T( ATG A +1),
(Ser)13 (Thr)3 (Tyr) PlantCARE ,
7 . PHD RoWUS , TATA-Box 57
, 74.83 CAAT-Box 27 ,
o 1523 , AE-box, G-Box, I-box, L-box, ATI1-motif,
993 . SWISSMODEL , ATCT-motif, GAG-motif, GATA-motif, TCCC—motif,
RoWUS L a TCT-motif  Spl; P-box, TATC-box.
C 3), TCA-element, TGA—element  ABRE;
RoWUS NCBI ARE, TC-rich repeat, MBS  circadian,
Blast, RoWUS o
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87 Petunix hybrida
81 Solanum lycopersicum
27 Helianthus annuus
Terniopsts minor
37 Streptocarpus rexit
Rhododendron ovatum
65 33 Vitis vinifera
30 Glycine max
0 97 Medicago truncatula
Populus trichocarpa
59 99 Citrus sinensis
Nymphaeajamesoniana
Arabidopsis thaliana
Oryzasativa
100 Zeamays
Pinus sylvestris
0.05 99 Gnetum gnemon
63 Ginkgo biloba
Bootstrap 1000 B
The number at the nodes represents the reliability percent of bootstraps values based on 1 000 replications.
4 RoWUS
Fig. 4 Phylogenetic tree of RoOWUS based on the amino acid sequence
2.4 RoWUS 2.5 GA; ABA RoWUS
qPCR RoWUS
, EF-la qPCR , 6,
, RoWUS ,
RoWUS 5. 5 RoWUS
RoWUS , 15 mg/LL ,
b o
o RoWUS 1
5 , o RoWUS
. 5 , ABA 10 mg/L
, 7 . 15 mg/l. ~ RoWUS ,
9.000 2.500 - RoWUS
RoWUS GAs
8.000 ABA
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Fig. 5 Relative expressions of RoWUS in different subcuLture

cycles of Rhododendron ovatum Planch

Fig. 6 Relative expressions of RoWUS under
different hormone treatments
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