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Abstract: [Objective] This study was carried out to clone a squalene synthase gene (DoSS) from a
medicinally important endangered orchid species Dendrobium of ficinale Kimura et Migo, followed by
bioinformatics and expression analysis. [Method] RT-PCR and RACE approaches were used to isolate the
full-length gene. Characteristics of the molecular weight, conserved domain and subcellular localization of
the deduced DoSS protein were determined using a series of bioinformatics tools. The analyses of multiple

alignment and phylogenetic tree were performed using DNASTAR 6.0 and MEGA 4. 0,respectively. gqPCR
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was employed to examine the tissue specific expression patterns of DoSS. [Result] A full-length cDNA en-
coding squalene synthase, designated as DoSS (GenBank accession No. JX272631), was identified from
Dendrobium o f ficinale Kimura et Migo. The gene comprised 1 735 bp encoding a 410 amino acid polypep-
tide with a calculated molecular weight of 46. 99 ku and an isoelectric point (pI) of 7. 13. The deduced DoSS
protein contained the squalene/phytoene synthase conserved domain (44—315). DoSS was highly homolo-
gous (61% —75%) to a number of SS proteins from various plants, and was closely related to rice and
maize monocots. DoSS constitutively expressed among the three studied tissues and the transcripts were the
abundant in roots which were 12. 41 times than in leaves, followed by stems (1. 87 times than in leaves).
[Conclusion] The full-length ¢cDNA of DoSS gene was successfully cloned. The high expression level of

DoSS in Dendrobium of ficinale Kimura et Migo roots suggested that the gene might play a vital regulato-

ry role in the roots.

Key words: Dendrobium of ficinale Kimura et Migo; squalene synthase; gene cloning; expression pat-
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M. DL2000; 1. #3351 ;2. 5'-RACE j##);3. 3'-RACE =4 ;4. & K H K
Fig. 1 Clone of the squalene synthase gene in Dendrobium of ficinale Kimura et Migo(DoSS)
M. DL2000;1. Core fragment;2. 5'-RACE product;3. 3'-RACE product;4. Full length gene
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InterPro Match l Query Sequence 41ODescription
IPR002060 ) Squalene/phytoene synthase
PF00494 ESQS PSY
IPR006449 ) Farnesyl-diphosphate farnesyltransferase squal synth:farnesyl-diphosphate
TIGRO1559* ® farnesyl transfer
IPR008949 ) Terpenoid synthase
SSF48576 " mTerpenoid synthases

K 2 DoSS # [ B4R 1 25 #3843 #r

Fig. 2 Conserved domain analysis of the deduced DoSS protein
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iz il DNASTAR 6. 0 1 MegAlign B F X F HxH 8 32045 1 0L 3.
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DDYJE YCH? P i "1 2 219
YDE 3 ) \ 3 225

) J > : § 223

3 DoSS R 4ts & A 5 Y SS & H £ 7 51 X
TR FER 6 MMESFIEEB (T — VD s Do. & % A 8 (JX272631) ;Gu. H 2 (ADG36707) ;Pg. AZ(ACA66014) ;
Aa. 75 5 (AAR20329) ; Tc. 42 (ABI14439) ; Os. /K HG (BAA22557) ; At. I H5FF (AAD00296) ; Nt. %5 (AAB08578)

Fig. 3 Multiple sequence alignments of DoSS and SS proteins from other plants
The underlines indicate the six conserved peptide domains ( [ — V[) ;Do. Dendrobium o f ficinale Kimura et Migo (JX272631);
Gu. Glycyrrhiza uralensis (ADG36707) ; Pg. Panax ginseng (ACA66014) 5 Aa. Artemisia annua (AAR20329) ;
Te. Taxus cuspidate (ABI14439) ;0s. Oryza sativa (BAA22557) ; At. Arabidopsis thaliana (AAD00296) ; Nt. Nicotiana tabacum (AAB08578)
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DoSS HKFg . EAK SS FeP R AL —if , LW H 5
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99|:Pf75§ Salvia miltiorrhiza (ACR57219)

64— 15 Astragalus membranaceus (ADW27427)
7i|‘:|:ﬁﬂi<*ﬁ Lotus japonicus (BAC56854)
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JatEZh W) Capsaspora owczarzaki (EFW47084)
T¥¥ 2 Panax quinquefolius (AED99863)
N2 Panax ginseng (ACA66014)

= Panax notoginseng (ABA29019)

T HRMEA Aralia elata (ADC32654)

[T /R 28 288 Bupleurm falcatum (AAY46017)
6488 Bupleurum chinense (ACX42425)

M T Centellaasiatica (AAV58897)

#i % Vitis vinifera (XP_002266150)

WiW Diospyros kaki (ACN69082)

EN#R Azadirachtaindica (AFJ15526)

939]

99

{2 % % Wi Bacopamonnieri (ADX01171)

W Solanum lycopersicum (ACY25092)
% Solanum tuberosum (BAA82093)
Hi%HE B Withania somnifera (ADW78251)
W Capsicum annuum (AAD20626)

99

i
I,
1
B
B 2FE® Datura inoxia (AAY22201)

M E Nicotiana tabacum (AAB08578)
KW WE Gynostemma pentaphyllum (ACQ90302)

HH YT Medicago truncatula (XP_003607040)

L &8 Psammosilene tunicoides (ABQ96265)
99:3&%% Arabidopsis thaliana (AAD00296)

K& Glycine max (XP_001236365)

L H¥ Glycyrrhiza uralensis (ADG36707)
& Polygala tenuifolia (ABG66304)
a4t Gossypium hirsutum (ABX10442)
%k E W Euphorbia tirucalli (BAH23428)
HH Artemisia annua (AAR20329)

U TG I+ Arabidopsis thaliana (AAB61927)

99 —/K#& Oryza sativa (BAA22557)
4|_££ﬁk Zea mays (BAA22558)
97 W F it Dendrobium officinale Kimura et Migo (JX272631)

RAICL G AL Taxus cuspidata (AB114439)

W & F 12 Huperziaserrata (AEX58673)
—Aii BA % % ¥ Botryococcus braunii (AAF20201)

99L—3K K ¥ Chlamydomonas reinhardtii (EDP06129)

4 DoSS 5 HAhY R SS K 19 2 G kLB 43 b7

H W Fungus

Zh¥) Animal

M F M HE YY) Dicot

:I%%"H‘E% Monocot

T HY Gymnosperm
:| B Algae

4 Plant

2 U BT R AR TS 1000 IRAFHTHY bootstrap K s 15 3K g 2% ¥ F SS HE[H 1) GenBank F protein data-bank JE /5
Fig. 4 Phylogenetic tree of DoSS with SS genes from other species

The numbers on the branches indicate the bootstrap values for 1 000 replicate analysis;

The GenBank or protein data-bank accession number of each SS gene from diverse species is indicated in the bracket
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