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Abstract In this study, the cDNA of tropinone reductase (7R) gene was successfully cloned from the
protocorm of Dendrobium huoshanense by RT-PCR and RACE to explore the function of tropinone reductase, its
accession number was KY912085 in GenBank. The full-length of TR-I gene was 1 043 bp, containing a 807 bp
open reading frame (ORF) encoding 268 amino acids. Bioinformatics analysis showed that the protein might be
a stable hydrophobic protein, with 14 functional sites and 47 potential phosphorylation sites and without signal
peptide and coil helix. The secondary structure was composed of helixs, sheets and coils. The phylogenetic tree

analysis showed that the protein had closest relationship with TR-I of Dendrobium catenatum and Dendrobium
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nobile, at the same branch. qPCR results indicated that the relative expression of 7R-/ gene was stems>leaves>roots

in all stages, the expression levels of TR-I in stems and leaves appeared the tendency of low-high-low with the

prolong of growth. Among the different varieties, the expression level of Dendrobium nobile was the highest and

Dendrobium catenatum the lowest. Under the conditions in different concentrations of methyl jasmonate (MeJA),

the highest expression level appeared when the adding concentration was at 100 umol/L. The results suggested that

the gene might be involved in the synthesis of alkaloids in Dendrobium huoshanense.
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De.seq JATAGGCTATGCCATTGTTGAAGACTTAGCTCCACTCCGACCATCCCTTCATACATGTTCCCCAAATGAAGAAGAACTTGAAAGCT GCTTCCATAACTGCAGA 360
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Fig.1 Primer designing of conservative regions of 7R-I in Dendrobium huoshanense
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Table 1 The primers used in 7R-1 clone and fluorescent quantitation PCR in Dendrobium huoshanense

fEH GIRVEZR S G752
Function Primer name Primer sequence
Reverse transcription primer AP 5'-GGC CAC GCG TCG ACT AGT AC(T)17-3’

Anchored primer AAP
AUAP
For the conserved fragment TR-I-F
TR-I-R
3'RACE TR-1-3'-1
TR-1-3"-2
5'"RACE TR-I-5"-1
TR-1-5"-2
For the cDNA of ORF TR-I-ORF-F
TR-I-ORF-R
For the internal control 18SrRNA-F
18SrRNA-R
For the expression of 7R-/ TR-I-RT-F
TR-I-RT-R

5'-GGC CAC GCG TCG ACT AGT AC(G)8-3'
5'-GGC CAC GCG TCG ACT AGT AC-3'

5'-ACT TCG CCG ATG GTC TCT TAG T-3'

5'-GGT CCT CCC TCC ATC AAC AC-3'

5"-CTC TGC AAC TAAAGG AGC TTT GAA TC-3'
5'-CCC ACT AAG CAT GCC TTA TCT TGA GG-3'
5'-CCT CAA GAT AAG GCA TGC TTA GTG GG-3'
5'-GAT TCAAAG CTC CTT TAG TTG CAG AG-3'
5"-AAT GGC CGG AGG AGG TGG AGA AAA CC-3'
5'-GAA CAATCA TTAAGC ACC TAA GGT CC-3'
5'-CCT GAG AAA CGG CTA CCA CAT-3'

5'-CAC CAG ACT TGC CCT CCA-3'

5-TTC CAT CTC AGC CAA TTA GCC CAT-3’
5-GAT TCA AAG CTC CTT TAG TTG CAG AG-3'
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TMHMM. NetPhosXf & [ i #F 17 15 5 ik, 15
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M 1 M 2 M 3 M 4

M: DL2000 marker; 1: {#5F X737 4; 2: 5" RACEF 3§ 74); 3: 3' RACEH 347 4; 4: ORFH 4™ 4. ik Hiny B (KA B
M: DL2000 marker; 1: amplified product of conservative region; 2: amplified product of 5" RACE; 3: amplified product of 3" RACE; 4: amplified

product of ORF. The arrow shows target fragment.

Fig.2 Cloning of TR-I gene in Dendrobium huoshanense
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E2 ZELARBTR-IEERZE

TGTAAGCTCGCCGCTCACTCAACCGACAATAATAATTTCTGAAGCTTAAGAAACTAAAAA
GGCAGAAGAAAT TAATTAATGGCCGGAGGAGGTGGAGAAAACCATGGCGCCGCCGCCAGT
M AGGGGENUHTGAAAS
ATACTTCGCCGATGGTCTCTTAGTGGAGCCACTGCTCTCGTCACCGGCGGCTCCAAAGGG
I LRRWSLSGATALVTG GGSZKSE G
ATAGGGTATGCCATTGT TGAAGAGTTAGCTGCACTCGGAGCATCCGTTCATACATGTTCC
I GYAIVEELAALGASVHTTECS
CGAAATGAAGAAGAACT TGAAAGCTGCTTGCATAAGTGGAGAGGTTTAAATTTTAATATC
RNEEELESCLHEKWRGLNFNTI
ACAGGCTCAGTCTGTGATGTCTCTTCTCATGAACAAAGGGTGAAGTTGATTGAGAAGGTC
TGS VCDVSSHEQRVYKLTIETKHYV
TCTTCATTATTCCATGGGAAGCTGAATATACTTATAAATAATGCAGGAACATACTTAAGA
SSLFHGKLNTILTINNAGTTYTLR
AAGCAAATAGTTGACTCCACAGCTGAGGACTACTCTTTTATGATGTCTACCAACTTAGAA
KQIVDSTAEDYSFMMSTNLE
TCAGCTTTCCATCTCAGCCAATTAGCCCATCCTCTTCTCAAAGCATCTGGAGAAGGTAGC
SAFHLSQLAHPLLTE KA ASGESGS
ATTGTTTTTATCTCCTCGATTGCTGGACTAGTAGGCTACCCAGACATAGCCATCTACTCT
I VFISSIAGLVYGYPDTIATIYS
GCAACTAAAGGAGCTTTGAATCAACTTACAAAAAACTTTGCTAGTGAATGGGGTAAAGAT
A TKGALN QLTI KNTFASETWGIKTD
GGCATTCGAGCTAACTGTGTGGCTCCAGGAGT TACAAGAACCCCACTAAGCATGCCTTAT
GIRANCVAPGVTRTPLSMPY
CTTGAGGATAAAGAAGTGGCAAAAAATATGGCTATTTTGCCTCTCGGGCGTATCGGTGAG
LEDI KEVAKNMATILPLTGRTIGE
CCTGAGGAGGTGGCATCTATTACAGCATTCCTTTGTCTTCCAGCTGCTTCTTACATCACC
PEEVASITAFLC CLPAASYTIT
GGCCAAATCATCTGTGTTGATGGAGGGAGGACCTTAGGTGCTTAATGATTGTTCTTTATT
¢GQIICVDGGRTTLGA®=*
TTGTTAGATAAAATACAAATAATTTGTTGCTTGTTGAGAGAAACATTTCTTCTATGACTT

961 GTTGAAAGCTTGTTTAGTGAAAAATATCATTGAATAAGAAGCTTCAGAAATTTTCTCTAA

1021 AAAAAAAAAAAAAAAAAAAAAAA

E3 T LAMTR-IEE DNARZHIRFY X ESHEERFS

Fig.3 The complete cDNA sequence of TR-I and its predicted amino acid sequence in Dendrobium huoshanense
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Fig.4 Prediction of three-dimensional structure of TR-I in

Dendrobium huoshanense
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RAa.seq -MGESKV. YMNGNHGGTHY 3L 98
Ab.seq  .MEESKD.NMNGNHGG. K 97
Al.seq .MGESKV . YMNGNHGGT] 23 98
CBISeq ictesiecisissia’e’s L HE 89
Dc.seq MAGGGGENHSARASILRI KITEK 100
Dh.seq MAGGGGENHGAAASILR L 100
Di.seq -MEESKVSMMNGNNEG .| 3L 98
Dn.seq MAGGGGENHGAAASILRI “' 100
Hn.seq MAGESEV.YINGNNGGI] L 99
St.seq X 89
Ws.seq 98
Aa.seq W i 198
Ab.seq {0 2D 197
Al.seq EWRZK 198
Cs.seq W l? 189
Dc.seq W l:]l 200
Dh.seq We K 200
Di.seq W q 198
Dn.seq We K 200
Hn.seq W q 199
St.seq W l} 189
Ws.seq WK 198
RAa.seq 273
Ab.seq 272
Al.seq 273
Cs.seq 262
Dc.seq 268
Dh.seq 268
Di.seq 273
Dn.seq 268
Hn.seq 274
St.seq 264
Ws.seq 273

Aa: =7y =; Ab: B AL #2851 Cs: BE4E; De: BRECG Y Dh: LA Di: 2 FER; Dn: B0 Ho: RAIT; St SE0E; Ws: B
Aa: Anisodus acutangulus; Ab: Atropa belladonna; Al: Anisodus luridus; Cs: Calystegia sepium; Dc: Dendrobium catenatum; Dh: Dendrobium

huoshanense; Di: Datura inoxia; Dn: Dendrobium nobile; Hn: Hyoscyamus niger; St: Solanum tuberosum; Ws: Withania somnifera.
Els ELAMTRISERFS|SHEY S B

Fig.5 Multiple alignment of the amino acid sequence of TR-I1 among Dendrobium huoshanense and other plants

100 Anisodus iuridus AGL76989.1
60 —|—Anisodus acutangulus ACB71202.1
86|l Hyoscyamus niger BAA13547.1
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Withania somnifera AGY46257.1
Bl Datura inoxia AIN39992.1
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Calystegia sepium CAD20555.1

100

99

94 Cochlearia officinalis CA002390.1
Arabidopsis thaliana NP_180494.1

Ananas comosus OAY77205.1
Dendrobium nobile AFD23287.1
100 LI;. Dendrobium huoshanense KY912085
68

97

Dendrobium catenatum XP_020702659.1

—
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Ele ZELAKSHEMEVITRIRGHLH
Fig.6 Phylogenetic tree of TR-I with Dendrobium huoshanense and other plants
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9: AR M 10: ZEYIE TR, 11 YL, 12: ZFEYMETN . AR RER R 2 5 1 B3 1 (P<0.05, n=3).
1: roots of one year test-tube plantlet; 2: stems of one year test-tube plantlet; 3: leaves of one year test-tube plantlet; 4: roots of one year domesticated
plants; 5: stems of one year domesticated plants; 6: leaves of one year domesticated plants; 7: roots of two years domesticated plants; 8: stems of two
years domesticated plants; 9: leaves of two years domesticated plants; 10: roots of three years domesticated plants; 11: stems of three years domesticated
plants; 12: leaves of three years domesticated plants. The different letters showed significant differences (P<0.05, n=3).
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Fig.7 Expression levels of 7R-I in different stages and tissues of Dendrobium huoshanense
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1: Dendrobium huoshanense; 2: Dendrobium nobile; 3: Dendrobium chrysotoxum; 4: Dendrobium catenatum. The different letters showed significant
differences (P<0.05, n=3).
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Fig.8 Expression levels of TR-I in different Dendrobium cultivars
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Fig.9 Analysis of the TR-I gene expression in different concertrations of methyl jasmonate in Dendrobium huoshanense
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