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Abstract: Objective T o clone the fult length ¢cDNA encoding isopentenyl diphosphate isomerase gene
(IPPI) associated with saikosaponin biosynthesis pathway in Bup leurum chinense and to provide the basis
for further studies on biosynthesis and regulation of saikkosaponin Methods M atrixbased PCR method
was used to rapidly screen a B. chinense fulklength ¢DN A library. Results The fulllength ¢DNA of B.
chinense IPPI was obtained (GenBank No. gq433719). The length of nucleotide sequence was 1 117 bp and
an ORF with 319 amino acids was deduced. Blastx search showed it had the highest similarity to the corre-
sponding protein from Daucus carota subsp. sativus (abb52064) with 92% identity and 97% similarity.
Common conserved domains of IPPI were found in B. chinense IPPI including active site, metal binding
site, and Nudix motif. A 26 bp long chloroplast signal peptide on the N terminal of the deduced amino acid
sequence was predicted by Target P 1. 1 and Signal P 3 0. Conclusion The fulllength ¢cDNA of B.
chinense PP is cloned and reported here for the first time This work will promote the studies on the gene
expression pattern and regulatory functions of B. chinense IPPl in saikosaponin biosynthesis

Key words: Bupleurum chinense DC. ; saikosaponin; isopentenyl diphosphate isomerase (IPPI) gene;
c¢DNA library; matrixbased PCR method
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Pueraria montana var. lobata ( Willd.)
750 bp__ Maeson& S. A Imeida(aeq84167) ,
500 bp - 532bp 92% 92%  89%%,
B M1234567891011121314151617 18 19 97% 96% 949 DNAMAN
. 118 bp ¢DNA 319 (
3) NCBI , IPPI
M-DL2000 DNA Marker 1~ 7 12 A~ G Nudix (
& 1% Hoo1-1 4) TargetPl 1  SignalP3 0
N 1~ 26

A M1234567891011121314151617 18 19

250 bp
100 bp

19
M-DL2000 DNA Marker 1—7mixed bacteriain A—G cells from
the 12th line of positive plate 8 —18 mixed bacteria in 1—11 cells (3
from H arrow of positive plate 19 positive control IPPI N
2 (A) (B) PCR , ( 4 IPPI

12 H 34 47 ( 13
Fig 2 PCR Amplification of mixed bacteria from 1PPI ) (
each cell of 12th arrow and H line in 5) , 1PPI

positive plate with outer primers ( A) (abb52064) IPPI ,
and inter nested primers ( B)

1 aaaacaaacaRTGCTAGTATT TGCAGCAGTRARARRCACCGATACARGCCACAACAGCATT
1 M L vV F A AV KTZPI1QATTATF
61 TGCATCGAGATTCTCATCTTCETCTGCTTTCTCTITCITCTCATCTTCAAGATCTGTATC
21 A 3§ R F 8 9 8 3 A F 3 F F 8 8 S R S V 8
121 TCTATCTATATATRATACTACTAGTAACAATATATATCGCACCARCACCATCTCCGCS IC
41 L 8 I Y N T T s N N I Y R T N T I S A S5
.181  TGCCGCCGCICTCTICTTIGTGTATCTACTCATATCCGCTCATCTCACTCTCACTCTTCCTC
61 A A A L S5 C V S T HTIURGS S H 8 11 5 5§ 5
241 CATCGCCGCCTCCGUCGGTACAGCCATGGCIGATGTCGCTGATTCTACCATGGACGCTRT
81 T A »n S A ¢ T AMAUDVYVY A D S T M D AR V
301 TCAGAGGCGCCTTATGTTCGACGACGAGTGTATTTTGRTGGATGAGAATGATCATGTIGT
101 Q@ R R L M F D D ECI L VDUEWNDU HUVYVY
361 TGGTCATGAARATAAATATAACTGTCACTTGATGGAARARATTGAATCTCAAAATTTCCT
27 & H R N XK ¥Y N ¢ H L ME K 1T E S E N L L
421 TCACAGAGCTTTCACTGTGITCTTGIT TRACTCAAAATATGAGT IGCTCCTTCAGCAACG
14 H R A F T VvV F L F N § K Y E L L L @ Q R
401 GTCIGCGACCAAGGTEACATTCLCTTIGBTC T EGACARACACCTGTTGCAGTCACCETET
161 S A~ T K VvV T F P L V W T N T € C S H P L
541 GTACAGGGAATCTGAGCTTATCGAAGAARATGCATTAGGGGCAAGLAATGCTGCACAGAG
181 Y R E 8 E L I E E N A L G A R N A A QR
601 GAAGCTTCTGGATGAACTTGGTATTCCTGCIGAAGATGTTCCTGTTGATCAAT TTTTGEC
2 X L .OD R T G T P A FE DV P V D Q F L P
661 TGTAGGTCGTATGLTGTACAAGGCACCT ICAGATGGUAAGT BGGCGAGARCATGAACTGGA
221 VvV 6 R M L Y K A P 8 D 6 K W G EBE H E L D
721 TTATCTTCTTTTTATTGTCCGAGATGTGAAAGTAAATCCTAACCCTGATGAAGTTGCT GA
44 Y .. L. F T vV R D V K vV N P N P D E V R D
781 CATCAAATALGTGAACAAAGACCAGCTGAARGAGTTGCTGAGAANAGCTCATGCACCT CA
26l I K YV X KD QUL KE L LRI EKA BADAUGUE
041 GGAGGGCTTGAAGCTETCGCCCTGGTTCAGGCTAGTTGTTGATANTTTCTTCTACARCTS
281 T ¢ L K L S P W F R L V VvV D N F L Y K W
901 GTCGGACCATGTCGAGAAAGGAACTCTCGGIGAAGTTGCTGATATGAAAACCATTCACAA
30l W D H V E K G T T L G E V A DMIEKT I H K
901 GTTGACTTGAtaccaaacataattggtatagyateottactigaldacgaat daaaclangt
321 L T *

1021 ttagggattttatttgactgtctgcaaccgttgtatttgatacttagtcttggattttat
1081 gaasaastgttttgaattacgasaacaaanaaaansaaa

3 IPPI cDNA (TargetPl. 1  SignalP3 0
35~ 3- )
Fig 3 DNA Sequence of B. chinense IPPI and its deduced amino acid sequence (Chloroplast signal peptide predicted
by Target P1 1 and Signal P3 0 is underlined; 5- and 3—untranslated regions are shown in normal letters)
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—H WM Consensus
1628 ¥ Bupleurum chinense 180
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B MConsensus n lhraf vflfnsk elllqgrs tkvtfplvwtntccshp yr
..'..'........ - 1
A62E#A Bupleurum chinense . 240
KHF 2 Catharanthus roseus 232
M¥ b Daucus carota 155
il M Nicotiana tabacum 211
¥ Camptotheca acuminata 230
WM Hevea brasiliensis 227
WK Ricinus communis 235
—BRHEMConsensus
6288 Bupleurum chinense 300
K AftE Catharanthus roseus 292
WY b Daucus carota 515
il Nicotiana tabacum 271
¥ Camptotheca acuminata 290
W W Hevea brasiliensis 287
WRK Ricinus communis 295
— B M Consensus
LW Bupleurum chinense 319
KAk Catharanthus roseus 311
WY b Daucus carota 234
il Nicotiana tabacum 290
W Camptotheca acuminata 309
WIB W Hevea brasiliensis 306
W Ricinus communis 314
— B M CConsensus
4 7 IPPI ( Nudix # % . )
Fig 4 Alignment of IPPI amino acid sequences from seven plants ( active site, metal binding site,
and Nudix motif are labeled by # , * , and * )
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5 IPPI ( , 50% , GenBank
)

Fig 5 Genetic relationship tree of plants IPPI based on amino acid sequences ( ruler represents genetic distance;

Numbers represent confidence level above 50% ; GenBank accession numbers and amino acid numbers are

listed after plants scientific names)
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