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Cloning and Sequence Analysis of Squalene Synthase
Gene in Eriobotrya japonica L.
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Abstract The ¢DNA of SQS (Squalene Synthase Gene), which was an importent enzyme of terpenes synthesis,
was cloned with RT-PCR and RACE from cell suspension culture of Eriobotrya japonica L. The full length of Ej—
SQS ¢DNA (GenBank, JQ294055), about 1775 bp, consisted of an open reading frame of 1239 bp, and 5" and 3’
un —translated regions of 97 bp and 439 bp respectively. The putative protein had 412 amino acids, and the
identity to the other polypeptides varied between 79% ~94%, contained Trans_IPPS_HH conserved domains, and
belonged to isoprenoid biosynthesis enzymes, class 1 family. It was the foundation of the further regulation of
loquat cell suspension cultures to extract the desired product, using genetic engineering.
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, Fermentas RevertAid First Strand ¢DNA Synthesis

, , Kit,  Oligo(dT)s .
, C ) 122 34kt ,
I17IO .
2011~2012 . 3’ RACE 5" RACE PCR
1.2 ;3
12.1 % RNA #32IUR i 3 3 ¢DNA , SQS  ORF
RNAoer 2.0 , ( ) . PCR
RNA; 1
1 PCR

Table 1 Primers used in gene cloning reactions and PCR assays

P1 5'-ACGCCGAGAAGCAGATCCC-3’
P2 5'-CATAATGCCAGTGTTCCAATTGCCAT-3"
P3 5'-GCAACAGATGTCAAAGTCCCTATC-3’
P4 5'=CATCATTCGGGATTATTTGGAGG-3"
pP5 5'-=CCAAATCTTCCTTTCCAGCAGC-3"
P6 5'-CCGATGAAATGCTAACAAGATAGGG-3’
pP7 5'-ATGGGTGCCTTGTCGACC-3'
P8 5'=CATTAGATTCTTGGGCTGGC-3'
NUP-long 5'-CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT-3'
NUP-short 5'-AAGCAGTGGTATCAACGCAGAGT-3’
AP 5'-GGCCACGCGTCGACTAGTACTTTTTTTTTTTTTTTTT-3"
AUAP 5'-GGCCACGCGTCGACTAGTAC3'
1.2.3 PCR # 3% ( TaKaRa RACE ¢DNA Amplification Kit ,
): 10xPCR Buffer( Mg**)2.5 nl, dNTPs Mix NUP-long o PCR
(2.5 mmol/L)2 pl., ¢DNA 2 pL, (10 pmol/L) 10-100 o
1 uL, (10 pmol/T)1 plL, 0.2 pL. Ex Tag 1.24 TA (Solarbio
(5 U/pl), H,O 16.3 pL, 25 pl, : DNA ), pGEM-T
94 °C 2min, 94 °C 1 min, TM °C( )1 min (PROMEGA ) T/A ,
72C t s( ), 35 , 72°C 10min, PCR DH5a , ,
o CTM, ¢ 2, )
3'RACE AP ; 12.5 A% 855 .
1.2.1, 5'RACE TaKaRa SMARTer™ DNAMAN . ¢DNA
2 PCR ExPASy ProtParam, NCBI-
Table 2 PCR assays condition CDS, PSORT, TMHMM2.0, SignalP, Jpred, Coils,
NetPhos 2.0, Gene Ontology annotation
MG s -
SQE P1. P2 54.2 50
MEGA 5.0 (Neighbor—Joining,
SOE  ¥RACE P3. AUAP 53.7 80 NJ )O
P4, AUAP 51.6 60
oF SRACE PS. NUP-short 531 60 )
QF 5'RACE
P6., NUP-short 53.9 30

2.1 RNA
SQE ORF  P7, P8 504 80 121
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RNA, 1h, RNA , 1 052 bp,
Awf/Ay  2.012, 1 44 bp )
3 ( 1-A-1), 28 S SQS c¢DNA 3’ o
18S 2, 5'RACE cDNA ,
RNA , ° P5 P6 PCR,
2.2 SOS cDNA : 450 bp ( 1-D-4),
1.2.1 c¢DNA 394 bp,
, PCR 830bp DNA , 157 bp ,
824 bp( 1-B-2), GenBank SQS  ¢DNA 5’ o
blastn  blastp , SQS . 3’RACE  5'RACE
(GenBank KC895979, AGS78117) , SOS  c¢DNA ,
97 95 , P7  P8( 2) ORF ,
SQS  c¢DNA . 1.2kb 1 DNA ( 1-E-5),
3'RACE c¢DNA , 1239 bp, 1
P3 P4 PCR, 1) , ¢DNA
1 1 000 bp ( 1-C-3), ( ORF) , o
M 4
*— 28 S b
+— 185 M2 000
830 bp—# :;50(?0 «—1052bp 1239 bp=—>
“+—500
e —c0 «—450 bp
+—100
B C D E
M: DNA ladder marker 2000; A-1: RNA; B-2. ; C-3. 3’'RACE ; D-4. 5'RACE

E-5. ORF o
M: DNA ladder marker 2000; A-1: Total RNA; B-2: The PCR result of conserved sequence amplification; C-3: The PCR result of 3’
RACE; D—4: The PCR result of 5" RACE; E-5: The result of ORF amplification.

1 SOS PCR (1%)
Fig.1 The PCR results of agarose gel (1%) electrophoresis of SQS gene in Eriobotrya japonica L.

2.3 SQS 281~303 , , 386~
SQS  c¢DNA , Ej-SQS 408 , 2 ;
(GenBank J0Q294055) 1 775 bp, , ;
5 97 bp, 3 439 bp, a ; ;
3'poly(A) 14 bp, 1239 bp, 3 o
24 SOS : ) )
. Ej-S0S 412 o
( 50.51 , Ej-SQS  ¢DNA
4949 ), 46.9 ku, pl 6.80, (Eriobotrya japonica, GenBank AFI33135.3, )
; Trans_IPPS_HH (Lotus japonicus, GenBank BAC56854.1,
, Isoprenoid Biosynthesis enzymes, Class ), (Astragalus membranaceus, GenBank
1 ; ; ADW27427, ), (Glycine max, GenBank



F RS, MAe B M &85 (Squalene synthase) 2k B 69 58 1% B 51 57

-1093-

6 TR
NP 001236365, ), (Glycyrrhiza senticosus, GenBank AER23670.1, )
glabra, GenBank BAA13084, ), (Euphorbia 81 .81 .8 83 .
pekinensis, GenBank AFT92039, ), 8 79 .94 8 79 8 .79 .
(Polygala tenuifolia, GenBank ABG66304, ), 82 13

(Malus domestica, GenBank AGS78118,  2), ,

), (Camellia oleifera, GenBank AGB0560, . . . ,

), (Artemisia annua, GenBank AAR20329.1, N

), (Panax ginseng, GenBank ACV88718, , , .
), (Bupleurum chinense, GenBank o SQS
ACX42423.1, ), (Eleutherococcus o
Lotus japonicus BAC56854.1
86
Astragalus membranaceus ADW27427
98
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43 70 Glyeyrrhiza glabra BAA13084
Euphorbia pekinensis AFT92039
o1 81
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100
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2 Ej-SQS
Fig. 2 Phylogenetic tree for Ej—SQS
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