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Abstract

BREXERR , Z<OFAKLKEMERHLTEZEL . LALBHNSTOEGFE 2EEELY
BUVTHEST LB RAAYNELEETDI THIIEEGRELTFNER2 LEXEOKRERELEFT
HBRENDLO2TVS HARBIEF , MERREEBMHEROKZTELZFERL , KERBEEF
EHALCEILTWS COFMRFEG , MEHMENIBYICBRRIZEOCRRZERL |, &L
BPREZEBLEEOTHS . AMRTR , AHABEEELZHRFRERFICECNAL , ML HEE
BENLEYERVEL , TOLEERBICBED CEZzBMELE .
Aspergillus terreus & , BRI THP-1 EORIBEICK Y BSNEHEERENLAYE , KE
EEO® , BB BEREL | butyrolactone la&k @& L = . KZEEKIRW Z &I(C |, butyrolactone |
ald , REMFELEZRL , NOEEZRBRERENICRDEEL . T8I0, NOZEETHERINO
SORBAELHRL , NIVOATJT7—INEETDHARNNDAUTHBIIL1BERPDLE . CDKD
I, BRESREHARORBICKY  ERNEILENEEELEC LR, KE  BIKRVERT
H>5 .
Aspergillus luchuensis EXVMO7 7 =S4 J774.1 IR E O RIBEHL S | 2BD 14 210> BFEKL
DEBICEILTVS . ESP>THRENMMRAN SHBEN , LENEEETRRSICBZION
, TOEEXNZALZBRFLEZ J7T741RBOEE EEFZRICMAS T T, 2O BFEEHE
NEEEShE BELBEERBREEKATIBLBALCMAZESS , KELRISL TILEMH E
kEhl  FhE EBEA-—RNIL—TULEELEZS | tEYREESAEA 2 EDLS , BIC
B<BEOFEW , LEN (RTFR)FIRBLTVBRZENRBENE  RE , ESICXHT
ALZRHFPTHS .
Actinomycetes and fungi have provided many useful compounds. However, about 80% of the
biosynthetic genes are remain silent, therefore such cryptic (silent) genes will produce new natural
products. In recent years, we have developed a co-culture method of pathogenic actinomycetes
and animal cells, and have succeeded in activating cryptic genes. This new method reproduces the
situation when pathogenic microorganisms infect animals and imitates pseudo-infected conditions.
The purpose of this study was to apply this co-culture method to pathogenic fungi, discover new co
culture-specific compounds, and investigate their production mechanisms.
A coculture-specific compound obtained by coculturing Aspergillus terreus and monocytic THP-1
was isolated, structurally determined, and designated as butyrolactone la. Interestingly,
butyrolactone la exhibited immunosuppressive activity and decreased NO production in a dose-
dependent manner. In addition, the expression of iINOS, an enzyme that produces NO, decreased
sharply, and IL-1b, a cytokine produced by macrophages, also decreased. Thus, it is very
interesting that pathogenic bacteria produced immunosuppressive compounds by stimulating
immune cells.
We have successfully isolated two itaconic acid derivatives from the co-culture of Aspergillus
luchuensis and macrophage-like J774.1 cells. We investigated the production mechanism of how
koji mold is stimulated by cells to produce compounds. Itaconic acid derivatives were produced
only by adding the culture supernatant of J774.1 cells to the mold. When the culture supernatant
was divided into an organic solvent and water and added to the mold, compounds were produced
in response to the aqueous layer. In addition, when the supernatant was autoclaved, no compound
was produced, suggesting that it reacts with compounds (peptides) that are resistant to heat and
have high polarity. We are currently investigating the mechanism further.
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Activation of cryptic genes and creation of drug seeds learned from microbial invasive evolution

1. HIREBRFROBE

BRECERL, SZ<OERGTILEYFRBELTE:. LALELASZEDEGFII2EEELNMIVLWTEST, Hi-LHRRIXAYEE
ET5ThHA3EEHELFNEI-FEDKREEEGEFTHAIEL LM O>TWS. H4ILIEE, FEMEE MR OLEEE
#RARL, KREGFEHEICHIILTWS. COFRFEL, REMEMHITYICRETIEORTEZEEL, SFLUREKRESFE
MLz DTHD. AAETIE, AREFEZFREERICHGAL, FHI-AHIESEFENELEMEREL, TOEE#EIZBSIE
#EHBELT-

Aspergillus terreus &, BERHIIE THP-1 LD HBEBICLYBON-EEBSHENILEYE, KEEEDHR, BHE-#EREL,
butyrolactone la £8p & L1=. KZEBBKELNZ &I, butyrolactone la (&, BEHIFIEEZRL, NO £EEZEEKRENIZELSE-. &
512, NO #ELETHEER INOS DREELHEL, YI/AT7—CMNELETDIH A AAUTHBIL-18 iDLz, 2D LSS, KR
EAREMBORRICKY, RENGHIEEMEEELIZCEE, XE, BERENMERTHS.

Aspergillus luchuensis &0 77—4 J774.1 MIFAEDHIEENS, 2FEDA9T BFEFROBEBICHEIILTNS. E50-TH
BN STIBEN, LEMEEETILIIHLION, TOEAANDILERE L. V7741 IO EE EEFFEICMZASEF
TAAAVBFERNEEIN. EE L FEABBELKTHELEICNAECA, KEBIZRELTEEMMNEESINT-. -,
EFEA—FIL—TLI=ETS, EAMITEESNENO=2EMND, BITHBEDT LY, IEEYW (RTIFR)HFIZRIELTNSIEN
RSN BIE, SOITANZXLEREAFTHS.

2. MIRERRAEEOBE R

Actinomycetes and fungi have provided many useful compounds. However, about 80% of the biosynthetic genes are remain silent,
therefore such cryptic (silent) genes will produce new natural products. In recent years, we have developed a co—culture method of
pathogenic actinomycetes and animal cells, and have succeeded in activating cryptic genes. This new method reproduces the
situation when pathogenic microorganisms infect animals and imitates pseudo—infected conditions. The purpose of this study was to
apply this co—culture method to pathogenic fungi, discover new co—culture—specific compounds, and investigate their production
mechanisms.

A coculture—specific compound obtained by coculturing Aspergillus terreus and monocytic THP-1 was isolated, structurally
determined, and designated as butyrolactone la. Interestingly, butyrolactone la exhibited immunosuppressive activity and decreased
NO production in a dose—dependent manner. In addition, the expression of iINOS, an enzyme that produces NO, decreased sharply,
and IL-1b, a cytokine produced by macrophages, also decreased. Thus, it is very interesting that pathogenic bacteria produced
immunosuppressive compounds by stimulating immune cells.

We have successfully isolated two itaconic acid derivatives from the co—culture of Aspergillus luchuensis and macrophage—-like
J774.1 cells. We investigated the production mechanism of how koji mold is stimulated by cells to produce compounds. Itaconic acid
derivatives were produced only by adding the culture supernatant of J774.1 cells to the mold. When the culture supernatant was
divided into an organic solvent and water and added to the mold, compounds were produced in response to the aqueous layer. In
addition, when the supernatant was autoclaved, no compound was produced, suggesting that it reacts with compounds (peptides) that
are resistant to heat and have high polarity. We are currently investigating the mechanism further.
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