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Dipyrimicin, K16-0477B #) &, K16-0389A #)'&
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Geographical distribution of samples from which new
bioactive compound-producing microorganisms were
isolated at the Kitasato Institute 2

Two novel genera and 7 novel species of
actinomycetes isolated from plant roots

1) Matsumoto A, Takahashi Y. J Antibiot 70, 514-519, 2017
2) Omura S. et al., Fifth Edition, Splendid gifts from microorganisms
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Defatted wheat germ (DWG) medium
2% soluble starch, 0.5% glycerol, 1% defatted wheat germ
Soybean meal (SM) medium

3.3% nutrient broth, 3.3% soybean meal, 2.2% glycerol
Corn steep (CS) medium

0.5% glucose, 0.5% corn steep powder, 1% oatmeal, 1% pharmamedia

Starch-meat extract (SE) medium
2.4% starch, 0.1% glucose, 0.3% peptone, 0.3% meat extract
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Iminimycin A Q&R E

/X HMBC (2J or 3J) Key ROESY and NOE correlations (bold arrows) and
in CD,OD coupling constants (dotted arrows) of 0S-3601A
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—: ECD AR )L (5EBR)
—: ECD ARJKIL (BHE)

Iminimycin A

Nakashima T., et. al., J. Antibiot., 69, 611-615 (2016).

*ECD, AR =B




Iminimycin QO £EY;EHE

Iminimycins
Tested microorganisms A (ug/disk) B (ug/disk)
50 100 50 100
Bacillus subtilis ATCC 6633 10 12 - -
: Kocuria rhizophila ATCC 9341 - 10 - -
,%/\/\K\CH?’ Escherichia coli NIHJ - - -
CH; Xanthomonas campestris KB-88 - 10 - 9
Candida albicans ATCC 64548 - - - -
Iminimycin A7) Mucor racemosus IFO4581 - - - -
CHj3; mm
o% ’—9‘150 Iminimycin B
HO)/QH/ s :g 100
R S 1T 3|R ,,\2 @®: Hela S3
0 S .f,,/// NP cH z 50 Iminimycin A O: Jurkat
\_/ /W3§o. Cor e
CHs g 1 10 100
Iminimycin B 2) Concentration (M)

Iminimycin AIXME =D LA F U HOMEYMRBED I DOIRE
Iminimycin BIXEY S Z) LA A EF O E R BEYIOHE
H EEBES. griseus 05-3601 (X, streptomycin £EE L TREIRE (43 £/ SN TE-EHK

1) Nakashima T, et. al., J. Antibiot., 69, 611-615 (2016), 2) Nakashima T., et. al., Tetrahedron Lett., 57, 3284-3286 (2016)
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Mg ek Streptomyces rosa subsp. notoensis 0S-3966
Q
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(nanaomycin H)
[M+H]*=805.2307

o 60 « | UV max=233,270 nm
2 H5R308B8BOMN
NEFLRRSCREL. RS 50 “
ey BREOR H'*.: 20 B ¢
He 40 -
30 - Nanaomycin E
20 - J Nanaomycin D
FFHARALO T mFIHT H Nanaomycin A 1 10 1 /
HTHT7 =TI R 1 (FFrzosv) 0 '

15 20 25 30 min

HEEEHh (54 medium)
Soluble Starch 2%, Glycerol 0.5%, Defatted Wheat Germ 1%

1) Omura S. et al., J Antibiot, 27, 363-365 (1974) Meat extract 0.3%,Dry yeast 0.3%, CaCO, 0.3%
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Nakashima T, et al., J Biosci Bioeng., 123, 765-770 (2017)
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Nanaomycin A Nanaomycin B
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Nanaomycin H D& 2

g 0.2 -
Nanaomycin A & H DHIEARIRIL 3
-
Tested strains MIC (ug/mi) 8 0.1 -
A H -
Staphylococcus aureus ATCC 6538p 0.25 >16 g
Bacillus subtilis ATCC 6633 2 >16 §
Kocuria rhizophila ATCC 9341 0.13 >16 f,’: 0 [ ]
Escherichia coli NIHJ >16 >16
Proteus vulgaris IFO 3167 16 >16 A . H
Klebsiella pneumoniae ATCC 10031 >16 >16 Nanaomycins
Pseudomonas aeruginosa NBRC 12582 >16 >16 WST-1[Z&% nanaomycin A & H D
Acoleplasma laidlawii PG8 <0016  >16 EMBREEEOLE
Candida albicans ATCC 64548 2 >16
Saccharomyces cerevisiae ATCC 9763 2 >16 OH o %:H3
Aspergillus niger ATCC 6275 1 >16
Trichophyton mentagrophytes T-5 0.25 >16

0
MH
OH

/v X /S5ThIL naArax/y
Nanaomycin AD S HIVEFEAD=ZX LY "0 o
1) Hayashi M, et al., J Antibiot., 35, 1078-1085 (1982) l!aﬂaomydn H 'i4aﬁt10aﬁ7ﬁ§ﬁﬂﬂ]éhs
2) Nakashima T, et al., J Biosci Bioeng., 123, 765-770 (2017) 7?ﬁ)b§%ﬂ£ L’Ul'\
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#1, DMSO; #2, nanaomycin H

ERGLERR 7

1) Jean Paul Thiery, Nature Reviews Cancer 2: 442-454 (2002) m%%ﬁﬂj
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SHUBHRERLL:
y
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Nakanishi J. et. al. Analytical Sciences, 35, 65-69 (2019)



EMTZ B EL=T24MaZ*%19 5 nanaomycin $FHixAD2E

1 A "N T24#HRE (1 X 106) Nanaomycin K
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| o " | H o 5 /g f
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150+ X
/g 0
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= BELLFE M AOELN
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0O 24 48 72 96 T24#AB8IZ3%9 % nanaomycin K
Ber P (BF) D in vivo DFHE
zEEEREMR (T24) 295 fARFRE-ENRCEELDOHRHR

nanaomycinZE#Z KD in vitroDZh R Cancer Res. (Submitted)
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: 1H-1H COSY

A~ :1H-3CHMBC
(in CD;0D)

BE&N#E D heptelidic acid & ergothioneine
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Ergothioneine #}43I£Raney-Nickel :ZE (KB
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)
S 2
=
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Q
o 1 -
=
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: . l
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~ 4
=
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T
s 2
o
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0

0. 125 0.25

Trichothioneic acid (mM) NaN3 (mM)
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Miyano R, et al., J Biosci Bioeng., 129, 508-513 (2020)



3. BT ToUAERE (FOXMERIE) ELC/MS

ZHRALI-EREMEDORR

KEGG MEDICUS—DRUGIE % B9 FEF f (9FE100—1000LLTF)

e
EERER 7365 100%
BEREESR 6241 85%
EMEERER 1805 25%
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THELER. —FOTILIRLGEFZR W =TLCO 2B KGO
HBENREEENMERAWVEAENRESINA TS

LAWL. TLC (ERBRENEL, BE S REEEE S MIERBIMTL

-~

E)TTUBEE (Trost EB1E) & LC/MS Z A
BHE-ESHREYMERER (MoS-screening) ZHEEL 1=V

1) Matsuo H, et al. Molecules., 25, 240 (2020)
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MoS-screening [CKAMEMIEERDRI)—=7

IR A B E R KY kitasetaline ZFIE N—oH
EMEMEORRICHY

90000

7.11 min
m/z = 402.1103
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0
200 300 400

Kitasetaline X)L 74+ =)L{K

Intensity

80000

T 60000
40000
7.48 min %

m/z=4341018 w0 a0 o

Black: non-oxidation

Red: oxidation

5 6 7 8 9

min
1) Aroonsri A. et al. J. Biosci. Bioeng., 114, 56-58 (2012)



HIRE Trichoderma polypori FKI- 73828k M EET AR EYME

MoS-screening [Z&Y, RREIBERSOOHRSHEDE OB
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OH HNJ‘QS’ OH HNJ%
a ¥ X b c 4 A d e a #« ~ b c 4 d e
1 < S I OH /\/\)\(\/Ws <\ _OH
W{,\m & OO
OH @) OH @)

- COSY ~—HMBC

Thioporidiol A Thioporidiol B
Thioporidiol A 74— JL &R D 48 %3 3L K o)
X MPA ST RTFILLE., 25EHEU~YA on NP
+ 2 30EE(ZH115 H-NMR DE LYk = s on
ZL.N-7EFILYRT A2 SR IE NI S
Raney-Nickel SRZEIC KD EH £ OH o)
VKA ERICKVELETS=0 8B
I—4—EIZTL-7I=UEREL=, Thioporidiol A

Thioporidiol A B LU B DnfiEHS. i~ U 7. B EHZFEFEMLI-#EE. thioporidiol B
M H-. Candida albicans IZxtL T WLMAEEEERLT-,

Matsuo H, et al. Antibiotics., (in press)
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Dipyrimicin D £ Y514

Antimicrobial activity

. . Dipyrimicin A Dipyrimicin B

Tested microorganisms
100 ug 30 ug 100 pg 30 ug

Candida albicans ATCC 64548 11* - - -
Saccharomyces cerevisiae ATCC 9763 26 16 - -
Aspergillus niger ATCC 6275 - - - -
Mucor racemosus IFO 4581 18 - - -
Kocuria rhizophila ATCC 9341 27 18 - -
Bacillus subtilis ATCC 6633 22 19 - -
Escherichia coli NIHJ 23 16 12 -
Xanthomonas campestris pv. oryzae KB 88 27 21 - -

*Numbers represent clear zone (mm) of growth inhibition (paper disk, ¢ 6 mm)

Cytotoxic activity

Cell lines (origin) Dipyrimicin A (1) Dipyrimicin B (2)
HelLa 3S 5.1 0.5 24.6 £13.9
HT29 6.2+0.3 721 +27.0
A549 43%0.2 >100
H1299 9.2+0.5 6.8+3.3
Panc1 9.4+3.5 >100
THP-1 43%0.6 >100
Jurkat 44+0.5 >100
HL-60 39+0.7 >100

**ICso values (UM)
° lzuta, S. et al., J. Antibiot, 71, 535-537 (2018)
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. RH 5, $5FE 2014-532813 R AR A BUEHIFIFINL /N2 OB R U Z D EEE (2013)

. Nakashima T et al. Trehangelins A, B and C, novel photo-oxidative hemolysis inhibitors produced

by an endophytic actinomycete, Polymorphospora rubra KO7-0510. J Antibiot., 66, 311-7 (2013)

. A B RN /ANO—XIE &Y trehangelin DI ELHEREICEET 5 K. F136FESHAEAER

£ RKE (2016)

. FARE 5, $5BE 2014-066664. 1R FE - IX R ESFAFI (2014)
. K¥ 5, $5F8 2017-038868. kL/\>T ) D ELE . (2017)
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(MoS-screening)
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Iminimycin$8 : Streptomyces griseus 0S-3601¥ N SIEMH ELHTHRIEEW
Nanaomycindg : EEIEET LBV MEER THREZHE R

Sagamilactam: Bl MEEICTHI) U E T 55V LBRERKRELG D34 R
Dipyrimicin: ESV VARV —=VJ TRRATEROEVD U EBREZETH5HHRYME
Trichothioneic acid: TILTFARA U EE AR EICHFEOHRAYME
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