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Determining factors for giving structural diversity and analysis of
temporospatial dynamics of onjisaponins
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Polygala tenuifolia

Onji _is an important crude drug for demantia, and onjisaponins_are suggested
to contribute for the activity. In the present study, important enzyme genes responsible for
onjisaponin biosynthesis in Polygala tenuifolia were examined by transcriptomic analyses based on
next generation sequencing techniques. As results, a series of gene candidates responsible for
saponin biosynthesis has been identified, and characterized their functions. in conclusion, it has
been found that important enzyme genes responsible for onjisaponin biosynthesis.



5
Polygala
tenuifolia
P. tenuifoli
tenuigenin B

-amyrin

B -amyrin

Cytochrome P450

RNA cDNA

MiSeq
de novo
short sequence

in-house

Gene ontology KEGG orthology

cDNA
@
mRNA
CDNA
953
1,088
poly-N
Trinity de novo
56,143 transcript 47,981
unigene
transcript Nr
SwissProt BLASTp
Nr 56,143
SwissProt 24,405

cutoff value le-5

Gene Ontology

Kyoto Encyclopedia of Genes and
Genomic (KEGG) orthology

@

in-house
SQS



SQE 3
0SCs
0SC

cytochrome P450s 5

S0S, SQE, 0SCs
sQS
PtSQS P - PtAS

ORF
4 CYP450s

PtCYP2 CYP716A

B -
-28-
®

in vivo
E. coli C-41

2 FDP
pMBIS
PtSQS
PtSQS  PtSQE
pACYC-PtSQS or pACYC-PtSQS-PtSQE
GC-MS PtSQS
squalene
PtSQS  SQS
PtSQS
squalene
2,3-oxidosqualen
SQE

PtSQE

PtAS Cytochrome P450
reductase ATRZ PET-Duet

GC-MS
B -amyrin
PtAS
B -

0SC cycloartenol

CYP716A PtCYP2

pJBE16411-PtCYP2

GC-MS
oleanolic acid
methyl ester
PtCYP2 B - -18-

CYP450

2

(1) Yamamura Y., Taguchi, Y., Ichitani K.,
Umebara l., Ohshita A., Kurosaki F., & Lee
J.-B., Characterization of ent-kaurene
synthase and kaurene oxidase involved in
gibberellin biosynthesis from Scoparia
dulcis. J. Nat. Med., 72, 456-63 (2018).

(2) Yamamura Y., Kurosaki F., & Lee J.-B.,
Elucidation of terpenoid metaboism in
Scoparia dulcis by RNA-seq analysis. Sci.
Rep., 7, 43311 (2017).

5
(1) Yamamura Y, Umebara I, Kurosaki F, &
Lee J-B.: Functional characterization of
syn-copalyl diphosphate synthase from
Scoparia dulcis. The 13th International
Meeting on Biosynthesis, Function and
Synthetic Biology of Isoprenoids
(TERPNET 2017). 2017 7, 16-20, Dalian,
China.
(2) Kikuchi A., Yamamura Y., Murakami Y.,
Takao Y., Tatsuo Y., Kurosaki F., Lee J.-B.:
De novo characterization of a Polygala
tenuifolia transcriptome and gene related
onjisaponin  biosynthesis. The  First
International Symposium on
Toyama-Asia-Africa Pharmaceutical
Network (TAA_Pharm Symposium), 2016,
9, 12-13, Toyama, Japan.
(3) Kikuchi A., Yamamura Y., Murakami Y.,
Takao Y., Tatsuo Y., Kurosaki F., Lee J.-B.:
Discovery of genes involved in onjisaponin
biosynthesis from Polygala tenuifolia. 9th
Joint Natural Products Conference 2016,
2016, 7, 24-27, Copenhagen, Denmark.

@ _

64
2017.9.9-2017.9.10

®) L, ,

136
20163.26-2016.3.29

0



o

@

®

*

LEE, Jung-Bum

40332655

YAMAMURA, Yoshimi

30464027

YAMAGAKI, Tohru

40313209

TATSUO, Yoshiaki
TAKAO, Yasumasa

MURAKAMI, Yoshiya



