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BT, B - IR0 BEZ T - 72, 72, LBidolitk e 2 ClZdeidE o elh
5o EEL 72 Wbk & A b T Saccharomyces BERE 504 FRIZDO W TIZ 7V 2 — VR,
F 55—, SSR 77 74 V%, Oenococcus oeni FLEEW 39 FRIZD W Tl MLST f#HT R
—HRRD 7 7 AECH % & OBARIEEE, A b LRI D W TN L 7.

[f&R - BE]

BWNABHIOTAF Y —=»o% 7Y 7 L8, 7 8ohY, BE, BEdHAAH
DRFIAHTORR, £TA4F V-0t F72M—I74F)—Tb T FIEFORR L
AT CIRREDI R LD L, TR, RECOVTRIRKZEDOLEORKIZHIRE 7
Pyt 2Rl bHLL L, BEDLAATEINPORFEIZIT A TV —TLIT8 L LD,
FEEDHE T ITDONT S, cerevisiae ML T B Z LAbh o7z, 13E, KMy, BED A
AT LMW HEE T T NOT A FY—TH I0FYTFTHY, 7 FRIEHER
& Tl < AW OBARIRTH A REME IR W & & 2 57z, Saccharomyces W HEIL EAR
IS, 727V I—VRBEIFEEIERTH L L, 0. oeni JLHlEE T HERIIH 72 2257
MAMN T TR —% KT 52 L, KRR pH SCHEZ OB EENSL 2 L 28
oz,
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A AN
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siramEmins - O-6

EHMBMICKPEXREA NV EHEEOFERE [HEYEEXTE]
DA RE

ey & CGRECKRZRFB R AEGR AN ERIRE T Z7anf + 727 0 v -5
Yy — IR A A A )

[&= - BaY]

AP BT AN TER SN HWLEWOPEN, HEMEHERE A -4
BT CEE R GE 2 ) R 7 Vo2 I, FRMORE S TRREM R EOREE %
FOoOREEZALZEV R SBELTWAS. L L, TREST L OMEAEHRBIKZH)
(2D K VEBIARAE R AR O BRI T CTlE R, 2O LIFIHOKE BB L 7
5> TWh., RIFZEIE, B L ONTEAN 2 35 H U Cliig & > 23 7 B OVEEh#ERE R Hil 5%
WOMFEZRD, WHIZEXLMAZHAZLZ2HHELTWA.

[ER - 28]
1. XA/ €747 Fy 2RI (Msc) ZiERALEMEMRSETSE

L-Z7 V% IV (LLF Glu) OEEEEEEREIZHW S I TW S Corynebacterium
glutamicum (2B \WTC, ML THEE S 17z Glu DRI/~ OPE % 9 ik 5 > 287
Bk, BEEIS L THET 5 Msc TH 5. Msc IZILEAVNE WS H (E. coli HFIZ
AR 18A) LILENKE WL M (E. coli HIZRIZELE 30A) SR SN B, C. glutamicum
IZBWT Glu #8935 Msc 1Z S (MscCG (NCgl1221)) ThH 5. v F27 5 v Tk
X — 2 E PSS U 72 e g% & > o8 7 G HERAT  2 7 & & HI W T MscCG
DI REZ TR 2 A, MseCG 1, GuiZIAT, L-7TANSF U BR L- ) ¥
YHEEDATPR T b VBB R DI ANF— 2 S E L TICH%ET LI E WS
Mmeolz. FIT, MsecCG%, VYV EGKZMRIL LT E. coli TRIIEEZ A,
VY ERERENWREOR 2.1 512k —F, 9 TR (5-IMP, LLF IMP)
AW Z AL L7z E. coli T MscCG Z B E&&ThH, ApEME Ik & A B A D
o7z, FZT, SEIMsec X D fLENKE WL B Msc (E. coli H3E) % IMP A& 0% %2 ik
L7z E. coli TRBIELTAH, IMP ERERE I HHROK 23 5L ko7, ThHD
FRIE, Msc ZiGH T2 L TEMGEHWEOAEEZN XN EZRRL
TWw5.

2. SEHKKIE (5-IMP) 2EERRBEETIHMENO 5-IMP Hih &8> EEm% 2 /NI 8

5-IMP (PLFIMP) @ L¥EAFEIZH W S LT W b Corynebacterium stationis ( |H
Corynebacterium ammoniagenes) @ IMP HE L% 7 v 8 7 MR 2 FE L7z e
7 I BREI NS, MUY 87 B 1Z major facilitator superfamily (MFS) (2Jg§3 % H'
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LA B SR B S AR Y ¥ S 2 e £ 2 N7 <512, IMP AR
Y DORFEEETIC, ZOENZNESES7 IV BEBEIHRER (G64E) 2 Rl L 7.
AlphaFold2 TP L 72T B VT, M T I 2 BRIk VIS cavity [T LTz
WS EB D, LR LB Bk s h . R T AT HNEY Iab—Y 3 Y0
B M7 I MERICE 5T, EHIRIEE ST N KM bundle T 2 BIEEA
Yy 7 AMOMEAAHAL SN2 EAVRS NIz, BUSE S © /87 FEH% Ol C
R 2 KX EZ2 505, MFS BRUBLG%E Y ~ 8 7 O N EM -, C KM -bundle 13 3% /i
BRCHEZMOLEERZONT WA, HiRLEMRIC X 25 N KW -bundle DHEIEZEALDS, i
BT O L ZAL ORI HAL % 38 U TP S IS B 555 L LTV, o
g, g%y o8 BEERELLT 258N T 70 —FO—DIl R ) }5LEZ T
%.

3. HHEE&EXEZ NV EORRICEDEAMEOREBEE

PEE PEEZALEY X IBARAEL? S oMBETHRIN TS, (kL&MW X D4E
W &AL L7z E. coli ZAER L 72H, L&MW X IR EEPICIIEALEREINT, 4k
HOHBMOLARNVICHE -7, EXTALEW X 2PN T 2% 5 8 7 B2 RE L 7=
LSS v EBIETFERALED X DRGSR EZ WAL L7z E. coli TRIZSE-E
5, REHRERMLEL, /LEW X OFEMN LA EIINDO TR Lz, 72, Y%k
WG % & > 8 7 o L, hREARAESEEEDO S %2 5B LIS L > TILEM X D
EERZRESMEZIEL I EITHRI L EEERBALOARDKRDOK 40 7). Z OFRHR
1, FEEEPEIC B A PEMBEEGE Y V2 O EER A RTDIDEEZ TV,

4. F721 FRICFEET S AERICEADIEEXZ NI E

INFETRIEL.THoBERETFT S a4 FIES Y7 BN Z e T 5 EBRTH: %
ML, 934 FEUIRAEL OEARIEEOHMIC/RE S EBMONTWDHESL + ~
Rl % F ¥ AV, VCCNI DY af XF X FDF 524 FETORINZ JE L7z,
HERDOBBICBNTK AF T34 FEZBRZ TRBEITALZ L, ARG
WKBVWTK B’ FF a4 FaA»roHNBECEEIN A Z EIZAMSRTw, LarL, ki
DHRIED O K OEHEWMEFFO/2DICLHEEZEZONSL K 2F 734 FAELLHHNT
HBEE Y V7T T whh ol YT INZFYTDStel B, F5a4 F
BICRAET AL, K WA MICH®RT AL, BIEFERT XV BADEFEEICHE
WICEETHLIEZWHLNIC L o, K&, BERICBWT, k%2
SN TV ABIEHEOREICEETH L7 THRLE, LV ARENTRD CTEERK%E
) L EIRTLEEZ TS,
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BFRIABREFS

g & (DALRASRNEE)

[BBAEH LXUHR]
KPR TR, F#RNEHIRE LTRER XA 0% 5 [FRE - BaNAIR 0K - Hikd
MEHZ] 28000, BIREZIH L2 DToFEZ ST L.

1. 98 - BEMRSFICHAT S IF—0OHE, BB

RFETIHEM 2 MO LI F— (BRI F—, HFTVARAELIF—) ZFEEL
TBEY, [l F—] BABAMESBHICBI2%5BICL > CTHERRGMAZ
YUYRTYT AR THA LR - B0 - M EZ2RKA24 XY MTHY, [TAF DA
At IF—| BEICETFHREOMERKZ N EIRERICORTFLI L2 ERE L
HWNEIF—AXRY I THD. APKZIMEE LWL, LERE - BRI o 24 -
BBICHETIRFO ML ¥ FRUCABREGHOEBIIRR L1200 Thh 0 3  fFH
TOHREMZBRL S TE, #AHCTHHICH#EZES 254 XY FRBICO R -
72 (keI F— 2455 HM. ATV AAE I F— 20 113 OB 2 F i) .

2. EFFREICLHDH - IBRFEEMRICHT SMABE DB

LB OETHREE D SOWFIH L, —Ad7b 40 ~ 60 ORI % Bk L
72, 2AERT 260 1 (5 0F) 50N - BEARBHFSE OB R 2 RS L TR & ATV,
LT - FHASB ORI IZD A5 72,

3. BEFFEDRESANY FBINREDH#E)

ARAFRB L CHEZERICBWT, ATPAEZHTOICENETSA KD LA S h
LHRZZR L, IWHEZ2HE - THESMRE (BEMERELZTIB) oskmzfrv G
6 4), FMMERENDOE FSMOKRM LIZ5 D72,

4. AEE - BAHESE - IEESMRES BFRKREDRES
ABEERARZICBOT, YESHCTENLERE LG TR IS L, 2LEER-
WP 50 - M BEARBIC X 2MIERFED S 2, BHFRREEZRE L.
RICUHTIFICHE LTy M) —SNWRBEDN S, KARIIBIT2EHE LTI
RELEIECRFITERBLZ A KED2Y 1 DY),

DEOFEEDFEFICEY, 2EMOBE NI W CTILIRE - B AR 08 - Hge
MRS T 22X HOB#RZREG L, TOEEEZHEMRLBR IELIRESMELLT
WA LBIHREY, KRR LATICGRAONTZEEZEZ TV,
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— s - P-1

HREZMAFOLIY K= JICEBMBOAN—T Y bR
PIEDHEL
P B GRERKZAPRER)

MREAROBIZFAWBENE I, W 2P DOHETITbITELD, Eolhkdb—kR—H
HY, ZLOWHKEHOBEAENEEEFMIZIAES TE v, AR T, MR
P RARIANT B DR & ZOBGEEZ B & L7z BB Wik & fliit L7242 DNA @
T FRE% % Xbal & Haelll ICEeE N B EH (LLF, =Y F¥—4» YR &9 %) % Adaptor-
ligation mediated-PCR {1 X W WE L 72412, F/ RT7 V= V=TI L7 K
BHOLYFY—r v 2% G8LT7F—IR—Z 8442 ¥ —4r v A %Et) RIEK L. MK
BOOERIZE S THALY—Fr VY AF—FIZEDII BRIV FY = VABREENE
MELZ. MBEINLZ VNI —F VA2 KBEROYV 77 VY AT ) AT —FRXR—2
(3,186 Y= v A% Ety) W2 BLAST REIZL - T, b MEAMOE VKR
I A=EE LT, RPETHELREW Y 2 2%, &7 AENICX > THELZK
s 2 AERUTHY, AW X o THEN. L 72ATEESS, MIE OIE L WEERHED
FEWCHWS ZEHRS 2 EARKREI N,

— R - P-2
ZiR{CEHEEICDETIVEDMEE [HRIVKRy ) AF] 2 RERICIEAS

PriRs AR OREURARFABE AR JER)

[Z il & YA L | FEDET VR TH S [ RV KRy 7 28| ORI
FHRWICRTHIEEAEEEIN T D o7z o T, RKIROWIZEE ITARA YR
IR Z A HI CHRE RO 2 HIs 8 2 Blda L 7=,

AWM TIIAENRICER LM O®RE, 7ur 907 —F—I12X 5 2 BRofiE
% %Jiti L, Nakazawa & Nishii (2012, CryoLetters) D WFSEIRER ZHH L2, ZOHRE,
T= A OKEME LA &2 H 80RO (Nozaki et al. 2022, BMC
Microbiol.), 7 A F L 7 F X % D 2 O HRERAE S O WA T L7z (Nozaki et al.
2023, BMC Microbiol.). HIZ, BRIROZHMAO 6JE S F1)F, KLv7TYF, Y=<
¥FyLg, AV I A77LI, 77974 8KVF, =KV F) BIT4fitEor 7
TELEENTY 7 FTIADORFH B THBORMHEHSLMAEZHLNIIL, ThEhoE
T 0.1% L _E.® the most probable number A f£# % 157> (Mori et al. 2023, Microb. Resour.
Syst.). PALEDORERRIZHEDSWT, ELREMIFEAED MR REG ORIV Ry &
ZF10 )8 156 BRIZBWT 111 ¥k (71%) ZARABFERGERICBIT T2 LA TE .
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— ey - P-8

FEMNEBERREZAVEREREERGAHENOIHE LVERS
BREMAONFYy—aL a2 DT
A B GEVEDEZE B SRR e B 78 76 FR M)

WA, BERALAEE 2 AT 2MAEWOEBRRECHEE M EF>Twd. —hT, &
RETANVF—JHE LB EICOWTIREBERIGEMPEH SN B A5, AR L E
IR BWAREARICH E R blzd a0 =Rz S5 L L, Hko ML
WIRILTH o 72, AWIFETIE, ZEM/NEMEEXELZMBAICHBL, BXzf—0x
ANVF =L TLEAGRBMAEY O HERFELZHIE L7z, 10 x 10 cm O EJEZE;H1IZ 40
AOMW/NEMZ BLE L CREELZER LR, BT e = —BROMRICIEEDS
T o 7228, B L 720/ NEM O SOBBMEEIC X 0, T ORI IA YR O AT
&7z, TREIIHNS, JKEEK 700 m OTEHEERIED S R L 725 508 O E Y R S A
N 2 i L, BAALAIEEME OfFfE 2 MR L, FARICHZRBZ L7z, Lol
RS, ZEMNEMTOMRERICEES T, EREOR B> O ML I N LLE
HREEN O F A M TORELZFEBL, HEOMAEY Io=—DRRIIKI L. 20
W, ZHROMEDEEGIZOWTT 2 A2 EL, 48 BXT4T5MbpD KT 7 M7
J L EPEL. BUE, Thoopiikolistziaithcd .

— iRy - P-4
ABERRAORFICEIMEMERE UTOEEBI K

b HERS OR35S B L TR

R E R BEIIRIT T THOREN R L WH KR TOH I N E - TB Y, E4E,
WAEWERE LTHEEHZEDHO TS, LArL, MBKEICARTEEEDDIZE
ALRIVERICAERLTWS., COFTOR—ZATRBILAIHL EHMICAERLTWS
W D% 13ERIROH/NRLHIRT 28N 03H 5. BIFISEHE LD S 558k S 72w,
BT TEL 7T HOREIBE I N TV ED, HAROMAEMREREIZIE, bIFHrLr
IR TV RV,

ZZTAMETIE, HATIHITE A ERAE STV 208 2 M W OIUE &7
fF2fiv, MAEMERE LToORBERENLZ L2 HBE L.

T30, mME - ERFIEHE A OB S WO G HER R AT, EOREE, 900 B
WitkZ 58S 52 ISR L7, RICHEEL WM WIS DWW, WO E % R
AIzE A, TOSWHEI8H, HPFHH 2 MO MICHHT LI LATER &
NSO E L7 WM WO R, ENRBFZERTc ) ta— VA by 2 & LT
PRAEL TV, [RIWICIE, 2 5%2HEBENEOIE L RIFZITY, M ERNEEZ —
ML FIHTE MY MAZED TIT & 720,
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— Ry - P-5

Actinotignum BREEDRESFEICH TS HRBIRFEOREL

WH R (BB R A IEER)

Hr BLGR B E G R R D Actinotignum JE WAL, BiEMPHMETH Y, AL PEREER
WX BB N &0, BMRRAGICBWTHESHEEZRHE LT3 hTw
B, PERETIERML XVOIEMHER DSBS TD 5720, AL TR ICH
HaEET2RBL, REICHERETX L THoOM. 2 HWE L7, Actinotignum J&
W 50 BRIZD W T 18 # @ Housekeeping gene % F W CTRMIENT 1T\, 7 NRHTD
WL T LHEEBETZHRELIER, a4 BL 0 grB Bz e2HWAEZ L THMEL
NWVECTHEICETE I 2 R L7, T 72, Actinotignum JE WHEIZ X % JEYWE T,
FMHEDT VA 7 KA ¥ PRBBREP T D IERESN TRV EHREE Lo T
b. T T ARBEMOIERIERZMDL X OB 2 522 L. MIC JllE DR,
BT HERIEHID MICy, (X 0.1 pgmL LT THY, Extzrnlrlz. F/urfR, <
rugA4 KR, VrasAdrREAIE OB EZR L7z RO WT
MRz 2Ah, /0y REANDIREICIE grd I8 TOERED, ~7uF 4 FR¥E
AN DIHPEZE erm(X) BIE OG- AR S L7z,

— ey - P-6

BHRRMRIRICER T2 RMOMREFRZHENDORTE - D5 SHERER

WA 5t OESESAR S EIEFET 4 7" 1 & Z0F5EERM)

A B O A— L BIAR A LA 2 B DR EE Y 4 X2k Z2 b 726 L, kW
HEHBEZHRETLIEHMOOEDL LTHETHSL. — LT, BIEAMLGRTwHiaEN
ERAEMIEIE L A EHUEMEEM TH Y, BESREIC BT 2l o L P
REDOW YRR E - MEENOFLIZIZIIAHTH S, ABIFETIE, HAIREED Sl
BRI 2 B, e L, AN EY 50T 52 2 HG
L7z KHEK LB MERE L BLE LSS 2 0t R BB & U, W RFSEARG AT 12 &
% AR RAE O IR BB X S, S5 QIR ER L. TORR,
BEOBE D GHEMME 2 &0 L PRIN L RMOMFAEC RN L7213, ERENT
RS SNTBEHIL) 727 8 =253 X ¥ VAR T —F 7THIRICH A L THRAET 258
[ HEMEME O R L, F72, ALY TV EGHIRE LTT T — 7 B
BEUAY + —2EREC X L0k AL s, MR 2B LAF S 5000
2HY ABBOWRZ IR 52 LRI L7,
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— iRy - P-7

S HEBODRICEHTHHA

B (B RFRERYHED

PR BE Zygosaccharomyces sp. 13 H AR DRI 72 FE B C & 2 BRIE R 38 0 o B
EICEHEELRMAEYWTH S, K, ZORBREX | 58D Zygosaccharomyces rouxii & V%
DD 1 154KEERE (Strain X & §5) DA TY v N, $hbbRE2EKTHS
EDRW SN 572 1 RBARD Z rouxii D ¥aVE L MEE BE Zygosaccharomyce sp. & M
LT DD, MBI BWTEELBETH 50tk X Strain X R TH
HLUREMEDH B, WEERA IR TR Strain X 2 HARAD SERT L7280, BRI,
NFIY, IINFOT Y, K0, B G ERREEDOEMEN SRR Z 0L
72, G S N2 BERE O SHAR BB S B OF 26S rDNA-D1/D2 HHIB D ¥ — 7 ¥ AfFHIC L D
Zygosaccharomyces JEFFRE KV AR, T-H T 7 ) A, P-H 745 ) ARG 794 <
—TPCR 2% L72. BN T, Strain X ORBEZRTHRIIE SR TVRW,

— ey - P-8

TN EIN) =T 1 VTICEBIRRT —F 7 DMBENDBIERE LV
1)) —214t
g EAE (LRSI A ) Y — AkEk v 7 —)

T—F71E, 2EWRO—-REMSIAWEHTHY, [HEalidmr] 28H3 5 LT
RPELNERNRTHL. LML D, ZLOT7—F7RMEFICBNT, SHER#E
BBRZRBONTELT, V=D TETVLEWL., Tz, BADOT—F 7 D4
ARICHET 2RO THRENTH 5. AIFETIE, FNORRICAERT 5 KkE%ET
—FT7ENRELT, YUITNENVY =T 4 YT BIOBARGREIC L B HRR T —
F7 O DM REBL Y V=22 AT, T3, 400RRHIIBVT, ¥
70 NERTRATO, RO NT ) AEHICEOWT, FET —F 7 ORESLMFOBRE %
fTo72. BV =% —ZHOT 1T 96T L — MWL, MFL2LMMTT
BT o k8, ML XV CTHHOBIE N7 79 7 OB ISR Lz, 471
T, BRI D EM LK%, B LRV CTH B O BIFBRYE 7 — F 7 05 MR8 K
WL Zoft, HEOML NV CTHBEOHBIFERYET — 5 7 05k b BETE 2.
BONTHEERRIZ ICM 2L, VY —2{bL 7.
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— ey - P-9

BARE7 IHY & r RO SRR EBIBCERR ICRT =R ED R EBIE

wH e CaPAEYTEmIE L v 7 — LW R SEER)

T I Z B (Morchella spp.) 3 E LTHRAMIIBESNS )T, AR
RIERR L EOERBIIMAE TR L, TOBERICIIEREL LTOZHKERHOENDD
., HHERITEBEBOOCERELL 3 7L —FIZHrhb I ERGTRMMICL TSR
TWVEH, EoRMHMITOVTIIIERDERENDESRY TRV EAREHI LT
. AETIEE T, EAZS2AOREINLT IV F FHTERERIIOWT, #
$iE D DNA FEHNC IS o FRMIT 2 206 L 72, AR IR MR - Biako227 L
— N2 hh, SHICBRBROPTHEHED 7V —T%K L7, GCPSR B2kt LT
MoOBREZHEL-L 25, BORO 33BN I NIz, I s 3 Mo ARRIGE
IR 2, MEORLL3IZ) TIZERENME> THfi L7z, 3HEEMIZO X
RFEX 1 ON T HEE#EEE MinION T Y 7)) — Ry —Ar v Y vy It L7z, &6
WA T T4 2K % denovo T V7Y 2T, 52.7-56.5Mb, 28-36 contigs D 3 7t~
7)) RN L, Stk gk 2 r — e, WREME X BUSCO il 95% #8 o 3Tl & 7
o7z Gk, WL 7 MG E TS, MR E ZHEMIHZ X SICHEE IS0,

— iRy - P-10
E MEARBRBREORE IR E & BIRD B EDIEE—

iy 5 (L HURZEPRHR)

TAZ, HEHRYE FRERE SRS 2 BEMABATGE (FMT) [JRIL, AEFO
ML &S ICHBEIRBENEZEZ2WSPII LA Z2T, BEACBVT, 0
) REETERMED SBBEARIBEN D2 RS 720, MG REBR - ERike #
W 7B ORI TRUEBE 21T - 72 T3 IB08 B ol 53 i K+ BldD &1z
T2 R CARBLBORETROAA T AR ZMB L, FRT7IA—WE2EK L. Zh
%W T HEOBREL DNA % PCR #, MMM 2175 72458, BELZHHEOARDOH
REAEED bz, —HT, & MEMIIH L THRBOBREZITo722 25, HWEETO
WIRIMERCTE P o7z, TOILHH5H%, © MEMED S ORHE DNA oK EHE
EBETALERD L. RIZ, HEMEDOH T RIVELR E R W TRERE O 58 % A
72Z2Ah, HWANOHMIERZREWZAEFT L2720, BiAEWEHICX 52BN OB 2175
7o, ZORR, €7 IV IVADBENTHALIEDHAYIL, 4 Aok FMEMEH,D 68 14
20 RO 2145 S LSRRI L7z, 58, SHiROERBIT 2479 2212k, b
PN CORIERRRE OB Z W 2T 52 LB fEEh 5.
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— ks - P-11

HRIABEORBEASBRENS T ) ) —ADESik

BN (RIRFARFABE I T E R

FRE I OARE LR T H2MEORMTH L. 2L O5EFLELABREE D)
%, Lactococcus J{1Z, Schleifer 512 X o T L. lactis % Streptococcus J& 7> & 778 L THME &
N7zRTH 5. REWLILER T S Lactobacillus J&H 250 LL LD SR S hTw
HDIZHR L, Lactococcus JEIIWFFEBHIRIF T 20 B L it S T o7z, 3R
AWM O 0 I NTMAL WS, RIETIZRBOWELED SO0 EEE D L
TW5b, ZZTAMETIX, Biio a7 )iz gl e LT Lactococcus & % W
5 LA P2z ELHBOKZHEEL, REBENOFIHLZITo72. RVT,
DHERRD T DRt RAT W, KBO S A4 THE L IS ARG IED W IR
BATo72. TORE, KEE22007 525 —I1CHHSN, BABZTT VEN®S
SHEL72BE OFLBE D EO AN S, L lactis DRI N —T L, a7 Yrb
SHEINBHEEZZS GV —TRNDRE LTEMTLIENLETHILILEEZDN
7z.

—iRrse s - P-12

7523 MEEEE AV HE NS BEEOFREILA

AR R (R TSRS M AR L0 8F)

(RE) BEMAEMOEILALIRIETHY, MRINLBRENL T Y — AN
DT 7 AP EOMEAIEREE - IWHBAED BT 2 ERERERETH 5,

BURDR AW o0 B VAN S B J5 ke X, BR8P o o B SO I L0l 7 B 2 1F
WHIE [RIZEAPGDEL | Bk ThH L. 1ZH, 999% 28R 5 RupEENA ) Y
—AETIHEZBREZNET 5 2 L IEAWRIZEY. AETIE TH2ERAIEDE
5] R ERE L, EREEHAANOFEREZRE L. BRI T I A3 FoiEE
WZDbOZWEWTMOBNELET LI EBTATATTHS. COFHEICLYET
WORIRAN B Z R VESF 058 ) 2 BIVE 2 0 HE RIS 5L, TRZERACHEDLED ]
CLEDMHETH 5.

AEFETIZNL ODPDORMDOEEWICL 2 ETFTNVEERB L, B EITER S
n7giamty oo = —HEL2FRICAREOEH 2 AL TFVEERTIE pUCLY
TIAI PR (KIEW) O~ % <0.1% ORI TRIRMICHBETRETDH 5
Z&, SHIHAKOHEMEZEGMED I =—FICBWTH, FEMlR o5 e T
HoHI ERMYIL. Gl Z &Y Ciltim L 72w,
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—fRr ey - P-183
HFBEB XY R URRLED ERCEBFEOEIRRIEE|DAREA

RN S (ZHRFRF B &R A TR

N-T X F N7V a% I ¥ (GleNAc) 1%, HITLBERHE & o8 7 HEESH OB L L TF
WK THA. GleNAc FF—F¥iZ, ATP #1V) VBt 54k &L LT GleNAc 2V YL L,
GIcNAc 6- V) YBRZ AR T HBETH Y, N7 TV THho8WIcELR#MEAEmE Y R
Ha3hTws, LerL, EFIVEERETH % Saccharomyces cerevisiae ( W EEEE ) 1B W
Tix, 7/ 2EH X g SN b GleNAe F F— BB X U GleNAc SR EAE L 7%
WEZZONTE ., BAZRE, WFEEREL D HB %L GleNAc FF—€ (F—F X—
A L OPEAEER & OMFEMEIZR 20% DUTF ) 25 Lz, RUFFETIX, UEREE - Uk
BOMFREPIC BT 2B OMHE HIWE L7,

WA RE D RE R A5 F YLR446W 5% GleNAc IZH R IWIC/E 3 5 GleNAc ¥ —%
ZA2—F$TBHIEERAL, BEFHENGKI ELTF—FR— A 284572, Ngkl
D BT R - BREBEZ OIS E Y, HFEERIERRA 2 SHY) AA R
GIcNAc % Ngkl 24 U TR LBESHAE S 0 3L T % UDP-GIeNAc DA A KA R
THIERZWSNE L. 512, Ngkl iX, £ ® UDP-GIcNAc % i %9 % Ml o i
FUOEERERT LIRS NI, RFFEICX Y, MFERREICHB T 5 GleNAc U
RO L ZORESESRICB I 2 BHEBH LN E o7,

—firseR s - P-14
D- 1 0+t ) S EERKICED SR EER OGS

M5 REE (RHZXFRFBEAIRIEAR)

— LR ESREE (NOS) EANLEEE Y VN7 -ETHY, TAF=Uh o —be®
(NO) 2/ T 5. TORIBTIX, HRMAEELTN-E Faf: 7 V¥ = > (NOHA) 234
L%. L7 NOHA X, TVWXF—E2HELT VX =00 E2MHT 5. L40%
FETR, VAEWED- Y1 70ty COEEGEBBEZUIET A2BRET, TVXF=U05
NOHA F ToO S Ul U s A A DesA &, NOHA 2SR IICIAKRMRST 57
VX F—LHEPEEFE DesB 23 W L7z, ARBZETIEX, T b 2 D08 O Wil 4
BHEZE LV THLRNCTAZEZHNET 5.

AWIETIE, IS TdH 5 NOHA L HGAERZ K L7z DesA Ofs G, BIT, K
IS AT a7 ABH & #HEKR%Z K L 72 DesB O &k i & 2 & 0 sE Tk L 7-.
NOHA & #iHRZ I L7z DesA O S TlX, V—7OBEIREM KR v MIFEFE
THREOBMEEICEL Y, HEMEAERT Yy PP I T, 72, ABH L&
L7z DesB Tl, HMEHOAEICHA 4+ Y RET A MR WS, FEkERfilit & LC
e Fa= A4+ v 2REETHHBHEROLEZ L.
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FIV I ABIRICEDEBERDIREREZTNDIREE

IR BWE (FIERFRTAER)

R 2326 78§ 2 2 BB LSRR OB O MR R AR X o T LM TH Y, MAEWI
BREEFPICHAET 2 HICE L0 MR 2 T 5 2 L CEHR 2 0 - I L Tw
5. W Aspergillus oryzae \3Z D5 7 AHIT 300 22 5 (HEE) BEEIMNAK IR
#I—FFTHRIETEALTCVED, TOLIIMENRAENTH 5. B BEREHE T
FOREIZE o THRNICERIAPFEINL Z LS. ZZTARIETIZ NS Y 27
VT b= LTI X o TEHY TR O T ITB W TREWIZHEHAIFESI N L
EWHEEZ I—-FTHEETISEHL, BNz irko7. 9, MALZYRE (75
— AR T A—ARYE) REFHOMEMMRICE > THB L) T8 (Fvursuvry v
FVITRERT I XTI ) THE) #RFWE T HEH TR L2 A orvzae h 5
RNA Z il L, RNA-seq fRHTIC & o THEBE THRIADPE LLH T L2 BIE T2 HRKE L 7=
INSLOBETOWL O Z BHEEERB S, TORREZMN LR 8o
ez g L7

— ey - P-16
BEEEOEMEDRIHEA  EOMRE xRz {EET 5(EH

BT FER (G R R ZE BTG BB R 5R)

BREERERCTONMFEERO KRB HZEN &35, FrlbiEwEmEwEo5RE &
SIS FRICHEL TV E. ShoERORAIE, BETRPEIES R L S
N5, HEEHEIZEE, BIKRE (sub-MIC) O7 Y ¥ »H%, K oM I Z i
I X B BB F AR 2 B TRE T 2 BIR 2 JE W L 72, RWFFETIE, Z D[ sub-MIC
PAEWEOME~OFIEH | I L T, ORAEITEE T L2EEENORE, QWM
iE, BELUOOWM247) 2 2HME L, EZBSRICIE, HlEIMAMEL TX
72 [RGB W O — WA S A F 7 4V A TOMBBIE R (D45 5 0 DNA R 2%
L, "7 4 VAHATHIRE?S/MNT S 23 FDNAPNEHIERTESLR) ] %
FICHW, 2o, ORBEERNEZETIE, BOWRERTELTHI ARRNT T ¥
SN X BN, PRI FE LT Y F—2a b2 R L. @O%EMERGEE
TIX, PUAEWE 128, 79 A3 BB, KIBWERE AREE 1K CRAEZMERLZ.
GORREMNT CTlE, ZREITICL Y, HEOREX I L AISERESAB L OFA: - i
RS- 2 REME 2 W L 72,
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RO GTPEZRMLIED 1T 1 v 7ICEBRHIEEI N D EEFD
HEEERZRA
W Bt (IFREEMIEZERE TR R

DNA BEFNCARGFE L VWY V2 2 T 4 v 7 % 583l1E, DNA Rt X I~ OBEAiREEIC
Xrr7u~F UBEELICE o THMINTEY, —RWIZZa~xF U HENREL:
ANTuzuxF YHNTEEEFORAPIAH I TS, /2, ATurzuxF Vi
GRS E RGN OMEL TV, E2EFTHHRETERTEILT S, A AIH
FWERE 2 v, ~NFu o< F Y HBOBREHICHEET 5 GTP AR G-§ %8s
T IMD2 %%, BN D GTP BEORWDIZEwATF a7 a~F VHEBOZEBIZ X Y BBUIR
EAHMHINTwLIZE2RHLAE LA L, MENO GTP ROBAP %2 &0 X ) 12&
ML, NS BAGRET AATO 70 F VHEBOI L, IMD2 EfEOA~NFT 7 0
FVHBOARZEHZELDO0IEHLNIC R o Tl o 7.

ZFZTAMZE TR, BICOMLTWwizAT T 7 axF VOB RHEICE b 585
T OWBREH BN E, LacZ Z LV R—F —@(izTELTHVT Y FAICERZE
AL, GTP BEPWAP L CHRIUPFBEIN L OB Z ST A2 A7) —= v 7270
Bkl & 2 2 BIZTOHBECRI L7z, KABETEIFHINBETFEZLECHAEEZT
WA RBHIHEET VL MET 5.

—ieRrsesh s - P-19

EERORNER - FRENO AT E DR AZEA

e AR (b ERAERF BB SER)

AWFFETIE, WAEREHOZHREOIRIIMZ, EDX 5 LR THIEL TV D)
RPHOLPZTHE, ELC, ZORRXORBLE 2550 THREOMAZHE L. 7,
ik B KA 5 I g SR BT 0 g CTHUS U7z Kk, 8, AR 2 5B R0 B A
EENTz, A TBEICEY, MREEICD CTRE - 222 £3 5, 4bb,
FBIR IV 2 R TR X 72 (Goshima. 2022). B 2 FRIZOWTIZS
J Lg%z P L, Dothideomycetes #lZJE 9 2 Rt TH 5 Z L 2sbh - 72 (Kurita
etal. 2023). I HIT, AWELEBREZH, KHAMOWNENEZRI 2L ko 2B Rk
LB L. BRAOT ) AEH ERARLE A, HREEICL L RS iE R
TRy I FMEEBHKE T, RNAKAS Y N7 B2 23— F T ABIETFICERNAST
Wiz, MM Z B E2RE L CRIZTHELZEZHAL, ChooBETFPERRTHL L
AR L7z, KBV O W TIZEHY T K DLl 23H 528, 55 FHEHEHSH 5 2
W7o TV BHHNID L. REFFEIL, W50 FEEANFEZEHTE 52 HEHIC
BT, R HMEONZEIE 2 B L, EBRICO o -2 R2& ko2 i
5.
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Bifidobacterium bifidum B3 BRERICEDLF HEHIATIY 5T
DRF A DXL DERA

g #E UK AR B B A ZER)

v METEM ¥ 7 4 X AW Bifidobacterium bifidum % 2 F ¥ 53 RIEVE % R . AL T,
3 O @ B-N-acetylglucosaminidase (B-GlcNAc-ase) Ein T DRI X > TABDOFFO L F
VBESH O TREE DD TRARER IS OWTIH LT L7z, &b b, glycoside hydrolase family
20 (GH20) K XA ¥ %&te bbhl, GH84 F X 4 ¥ Z &t 2 DO RMABIET bbhIV 35 X O
bbhVIZDWT, HAMEZ BEFE 2 H 72 38 e B O, B RIEKRD &5 F 5
TOWMBE DG B L KRR B D A F VPSR E OB 21T > 72, T DA, Bbhl
1227 3 O B-13-GIeNAc B2 IEL, BbhIV XTI 7 2 % 5\ 2 T 7 4 0 p-1,6-GlcNAc 5 3t
WCENENWERT 22BN E R o7z, I T2 BbhIVICE->TIT 1L, 274
[ BbhIVICX o Ta73ICEhEREHRIN, 27 3133 5IZBbhIICX 5 T Tn fuli
NEGHEIND. —, BbhV IZAF URESHICH L THE RIGHEZ RE e oz & h
B AF Y UN OB O 5B D B RETE AR S 7z,

— iRy - P-21
TORC1 o7 FIIViERR %z 7 U /-2 B D = RIS FE I

wify i (G B AEAN R B R A Se A A JE )

AEYOAERT ZRBERERX, TIRKRE2S EIZ NN0CHEETTEELIEIESZHKTDH S
A, A OEYHEOEFREIIHBENRENTHY, bIr ol LA EWoltfiz
BHTEA LRSS, SHEBBOEFTRAREIZIICRETHD, bITH» 1T
FERLAZ3BCTHOHELRAEFHELZRTA, HiEH L TORCI FF — LB A KO FHEH
THbLINIA Y VIZEoT, HHEEREA9COERTHODEFTELIHITELS
EERAMLZ. CoZ i, MamiERL LTaHhs TORCL 23, STl
HMEWH L TWwAHZ E2RBLTWA., KRIFETIE, TORCl ¥ 7 F VR %N L7720
SRR O IR EIIE] A = X 2 0% HIgL72. 3, TORCl ®ILZ L LTS
NTwab Sckl F+—E€%, BRAEFTZHH LWL bR olz. 72, BIETH
Btk 4 75— HWAZ ) —= v 712X ) B2 96 2 HF & LCRHES
N7z Mksl iE, TORCIIZE->TY YEBILSINALEZERHLNITR 72, E5HIT, Mksl
14 -3-3% "7 TH5sRad24 LHEHRZEHR L, Sckl &3 LCTHEET %
CERbhol. IhHDI EH S, TORCL I Sckl & Mksl @ 2 DD %2 A LTH
RO SR 2 HH L Tnwb 2 L 2AVRB E 7z,

— 38 —



— iR - P-22

NAFAI/ I—-EMAORREER LHEYFRIVE 1 RDEICSSHHE
BRFDIZTEHIEH & BULEDFRR
rtl R GRS R S M AR B 22 )

B EEEIIRIAC N = 2 & LTHEH &R, B, &k ERWS T Tlif s
NTW5, —J7, RBEMAED LN, BMEEOBMITIEL, ROMAIHEE WIRE T
H5b.

FiY Tl A RYEH ORI A VE VMO, —HOFVE VIZBRFEAHD SN T
BH, WHIEEA~NOMLIIA v, W TA L RASBEHICHES T 2 ALVE SO
T AE VIRIZIEIBEDO S TEDVD 5. AR THRE Lz 28O Y v X € Y EBEEIL,
FOWEIZE Y MOIEEE O AR (RIRE CEOUHE), BHET) (R CHIAnRHE,
G P TR ) VR (S R TR E ) (g 2 B e AR S .
B, BEOBEIRE LTI, Yy AT VBEIC L) —RRICEE R O ME DMK
TL, SHABIEEOFEN 2 2L S WiEtEd 5. 72, A U-ERHOBRENZ,
WO EAE TR Z RS2, 5% A THEEZ BT TH > 7.

AT OIS AN T, BEEORZE - BINICB T 2 B S RE RSO 2 2 b
2D R85 TV, RIFFETHRIES N7 A&V E ¥ B E ORI BR324,
SRR OHEEE ] 2 el B e Beali & LRI T 5.

—RRr ey - P-28

AR ET ) AEDBEDHERIRICHE LU TRRE e RIET SLHEH DA

ST (RGERSABGTRAWIZERT, Bl SRR I AER)

EIYEIZ BT, WEEREZEY 250 - 4 IV 7 THHLZVIRY, 05 7%%
FEMEARI IR v, 2040, BRETIVIPEELEEZRILZEW) 2 LiE, Wk
HERMCTEXIHNABH LR THEEHEZONS. £ T, BRET ) A 295E
WERBICED X 5 WSS LBET 2050 5002 L, MBIk & % 5VE % MG & ¢ 7
W72 X 7 = X L O 2 HIF L 7.

RATLHEET MWL, BRI THGOBEHEIShS. BT it
MG TR 5720, & MEWNISHEEST 2EWISH LTBRE 7Y F 553551 &
N5, HAHVIEETLEINE) PRAEL:. TORR, LR, 7ot Vg, EE, Y
VE YBAETIMETH A LAVRBRI N KIS, ThdOWHE % RET 2%z
BROREZIT R 72, TORER, Mepl BVENVYE VR - 2HE - £ V%, Mcp27 37
TV U - B A, Mcp28 ASHLIE - TU Yk Vi - MM A ST IR L LCHBLTY
7z, 7z, Mcep27 IZoWTiE, iRz sl & LCRARL Tz, BifE, 3 0F%io
A ZER T TRES IR L, SZBERD DT 217 WE OMRERIRE
ZETH L Tw5.
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HEORBEFICR SNSRRBIARDSFEMER), EFEIBER

il PEIE (BREROK S4B SR 2 A W R 22 )

ALRICHBEZAERTSE, B2 TEZHB LV, BEIIROTFT V7 2H b
LaBoATFT 5. 10kBETIXBBN (Aspergillus luchuensis) ZfVEZR L, i3
WOEFZWHFA2MEETTLEAT S, MEFETLIEMEIBFEOIFHRICLEDDIEL X
NTWBED, fFl B LFHN R A A = X830 h>TwRwv, RKFFETiX, M2
TRENTESDbONTWS, REBBRILEEER Aox 2%, BERHIZBWTD Mk LAY
LTWwaEREL, BK aoxd BEI5T DWIEM (AaoxA) & BFIFEBI (OEaoxd) % i
L, BOmRISEEL G 25006 Lz, BIETFANZRLEL U iR 28k
ATV, Rl 2 iR E 21T o 72, T ORE, BMRE B L T, Acoxd FRTHENITE
{, OEaoxA R TRV E 2D, MBPOPREIIFEDORRLE L o7, DL LOKEND,
HIW TIE AoxA DREBBILOBEEMNLZER E Lo TV RWI EARBRI N, —T,
AoxA HEDREZW ST 572012, WEMIZBIT A5 Fu— L@ 2iro7. M
AT, 7T UVBRAEREL WBIRE DBRICOVWTH RO THET 5.

— e - P-25
g LEEDSHEE MEEEAMRL Y EKEORREEILX D =X L

WY JE2 (S KRR 2 KB T A28 ER)

AWFZECix, & MOPEFAEEO HALREME L 3 ERE, 4512374 ARV V9 Bk
AL, ZORmEEICHED S 7 AHEEORME RINL, #ETEELO 2 7 = X
LEWOENITHIEZHMICKF Z217o 72, BARMIZIX, Streptococcus infantis % %} 5
ELT, WEMST T AR EET 5 pEMEEE (CDC) Oa— FEIETZHRAT
LREFIZICHIBL, R —27 2y XA TRERY ARG & PGEL T, CDC #fx
TIRAR L ORI 21T > 72, ZO#HE, CDC #IZTHRAKTIE, FRAEHROFT
J 5 EOFFEDOAEIZ CDC BIZTAHFASINTWAS Z &, Z£0 CDC #E T AFMO
LR ARS] (IS) OEBEAMER S N/zZ &, HIZZ O CDC #IET- O AMIE X S.
infantis \ZHNTH B L, REDHRAMAARME R CASORMEXY, CDC
% EOWEKf O T — FEIE 2L YRR B W THARNIZE L T2 WTRtEdR
I, HAE LV ¥ ERERE AN 2o R B L OB & FEH BRI . AKRAF%R
THONLAMRIEZ, 5%, HIMAL ¥ 3 ERW oW EMELOIIE~NDO EMA I NS,
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TV DXRAEH ZHET 2 ERHREDEBH ELFDREFGF EDRERFE
DFREA
BT HA GRRURFR bR R e R

AR TIE, TV ORMTFRHBZNET2ERHAOMELFEL, METTOX
RHOAERBEZWHOLNICTAHIEZHNE Lz, BERFICHEBHEARND 2 D0 HIgIC
BT, MEWMA 1~ 2 BRI 2 5885 500 m & 700 m ISP Z e L, BE
FTTCZVUSYMFICRET AWM Z 08 L7, Zo#E, ESRCHERENRL-TH
0, WELEClX Herpotrichia juniperi, RBEE TlE Neonectria candida O 53 BESE A3 5 7.
72, H juniperi (%, 75¥RMHTICE D 3 DOMNREICHIT O HEES 7z 26
MEeTY SV FABELER Lo 2Mz2 & S HICHRWIREINED 5.
TR ¥ -, MEENOEEICES L-WHEREEORTE RN D, H juniperi 1%
BETOTERBZBEAENICIER LSO FIEGT LD L, N candida 33
DR EREB RV EGC E o THFITERGET 5 2 EARBREI Nz —J5, 1968 412
e TR I N2 B E Phacidium abietis O 7AW EBRE 217, HiEHHEO
Chionobium takahashii & L CHi L 7.

— Ry - P-27
REAKREEHEICEKEFET S O07Y) BAMEMEDORER

s GRERRFEGT AW EZEL > 5 —)

THEIO 7Y BRGNS REEEMEN7 TV TERAELTEY), ThodPvo
TOIWZEBEZARMBEILICKELLEMLTWAZERAOLNTWAS., AMIZFEICELVT —
A, NIV u—R, VUL ENS. AR TIE, TEHEIaTYO—-fTH
HAFEFIu7)IZkla—X, AILLVO—ADERGFOOEDTHEIFIF, Y
ry=v, FE—KHMRBEO RS THAEIRIF V2RI H2R)NT 7 ya YBEOW
T ZEEIE, BNBEWZEOELZBE Lz, B#ENICET 5 EAEY oML
oY b LIRR, ARt rvo—X2HBELSAICRN, ToMoRE2HEEL
A TIRBAENICH - 72, ), BENONNZ 7Y 7L 16S r(RNA X3 5 % &
PCR OFERDP S, WINOE 2 HEESELLFICBVTHRELREIE LWV EIUR
RIhsz, 7o 7)) a3V ERoORE, ARl —2ABICHRTMOREZHEAL
i 21X, Devescovina J& = Fonaina )& 5./ LY O EBZWMAP LTBY, FIZEV
Armantifilum J&N 7 7)) 7T OMIE S WD L Tz, FUHIXITBIT 5 %N A AR
WoORXE T Y RA7 YT =20, At ru—28&DHTIEZGHT VT —+¥
DFBEVPRE KT LTV,
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MBS MNEDOKEEHIFICRAE T D vy A\OY  7O7 7 —EDOHRE e DRI

B BB (LRI VORI KA e SR e 24 EF)

7 T 5B E OSBRI 3 H R R M bR L LT 72 12iE, MRS
YN EOREE LBV IER IR N TWAE I EBUETH S, BepAlZZD Y ¥R
YRRIETEIC X D UV REHEDORBICH DI Y YR E LptD DT T ) RS S
L[, TEVTIVPHEIN LptD 2055 7ar 7 —EE LTHEHL.

BepA B X UHME 7 ¥ 78 7 B DAL A A A8 < BAM #HEKORE K K ¥ BamB % K
92 KBH1E, SDSITH LTz EZmRd. AWFZE Tl BepA DML DO BERBAMEFF 1T
72T BRE 2 B S 22T B 72012, bepd/bamB RIKEA & SDS it #k % 58N L T
MZiio7. ZORE, 7TTFoVEY 75 —¥2 a3 —FT5 cyad BImTOERIZE S
T cAMP-CRP A ARDIGMEIMKRT 3 5 &, bepA/bamB R I#EHS SDS IZIF AL 5 Z &
MBbh o7z, cAMP-CRP (2 & BBl 2 2T 5 @I T O A 6 SDS &I 5§
HBIZTEZHRELIEZA, WY N7 % 32— 5 5 lamB R fadl DFEBL A3
bepA/bamB RIHED SDS &k Z# WS 5 Z b h oz, TS DOHED S BepA I3,
KI5 i AS cAMP-CRP ARAFE 1 2 Bin BRI AN X o TRFEPFERL T 2 NV F— IO E I IS
HEIZ, BAMBGHREMRLTHIESY Vs 2 ok e k2T s & T, R
ZBALANDNHIGICHBR L TWb EEZ b b,

— e ks - P-29
BiFEaE7—F7IcH 115 RNA HEa{LigE nEZaA

SR (GRS B: S SEB T ESE )

T—=rFyy (1-TIVV-I-FTHFETF7=V) &, 7—FT7I245H D (RNA 15 X
VATV FTHY, RNAHFOWBILIZHFESG L TWwE. ChETIE, 7T—7rF ¥ U H
BOBAIC BT B ik O 2 B RERUS 2 9 (RNA IBHiEF R BI5 ArcS-RaSEA % R L 7-.
L2 L7235, ArcS-RaSEA 25 D X H IZtRNALIS LD preQy(7- 7/ -1 FTHF 77 =
YYDV T IR Lys BB L, FO®BS-TF/ VIV -L- XFF =V (SAM) & Wiz
FIUANSAMBIBIZE Y, 7TIJRHEZRT D CNEEGHALZTLA2DN0, TRH0HE
Fe I il B SO SRR X R CTH 5. A E, T3 ArcSIZ & % Lys S5B IS I2DW T
BERIOMNT i 2 ML L, ArcS OR/MEE ZHRTz. EORHE, ArcS 1X t(RNA O kA
B IORHZEBRLTVDLDOTIE LR L, preQ, DSH/NEETH B Z EWnh ol T2,
ArcS O X %;%%a%%i%%%iﬁw:fﬁ% ArcS O TR ERRICEETHH L
DR E Nz, ARFEEKTIE, ArcS OIZMBREME 21 TR, ED X9 & (RNA B4
MBI 2 T — 4“70)mﬂmﬁiﬁ0 VI THLHhbikim L7z,
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BREDRE SIS U= RER kN C B8 2 EFDRIE & ezt

# o B ORIRAYRERF bR A IER)

YW Phytophthora infestans \Z X 2 ¥ O ELL, KRR T CHEEFRBI ORI
BT T A LIRS A, EETORMIIERESLMFTCTRESLZ L, Hl
WA L7223 A P 2K L, BHEHRICHWICEET 2RIV Y A
FFY) Y IPEELREHEH) S EFNOENT VDL, TO5THEBIRAETH 5.
AR TIZ, TVEZT ALK 7+ 7 O dinactin Z JHW72RFTICE Y, BEANT ~E
SO LABEO EFICX ) #EETRMSHEShZ 2 RN L T2, KERRET
TBEDLIEMLDON, YA M ODI5EH % HET 5 B-rubromycin 2 W 7287 Tl
p-rubromycin /77E T Ciltfn TR BRI L 72 Annexin 2%, & T-FE DO TR, & T,
VA M, BEAREGE ETORRMPRICHG T E2WH6RIC L. DEORRY S,
KRS T o & 2B OB EDIC TS, AN ¥ MMREWICY Y IREICHEGT S
Annexin 7 EORREE A L CBEHLE FE T S HEEAVRIE S 7z,

—frseB s - P-31
HEYRERIXEDHRFREEESHEICET 2 8(EF1MAE

TR BT (TRRFEREBER = 7ERE)

F D 9 WX Berkeleyomyces rouxiae \3Z DO RMIRER T, FNaR=v Iy ED
MEFEE LTELS A6 TW, —, AKEIZK S L7 ZBBHIZ, HATIX 2016
EICHBITHOTRAEL, ZOBRZMTRAEL. LY AU L0 S 72 ENE
GEVZ AW) 1, VY RARCHELRRELEEZ RS T, LY ANOEME B ML HD R
LCHMWMENZER L o7z, REOFNT 7 M7 ALV EZHO~< 4 7 a7
A4 bx—A—%REL, ENRORREN 272825, LI ABBUNREEL ¥
AWIEHIEICR 2572, Ko T, EIWNITH IR AED LIRBALZZED L ¥ 2 BHUR
ZRlERILA-EEZON. KRETIZ 2005 FEEH L ) RIFERELEL TWEL25, EHH
DL F ABBIRWIEKREDERE L DRI KRE ALY, REDOEGL RN
RnEEZ Oz, T, MALL 7 ANMO B2 A LR, vz
AR H ) F A RMAA 2000 4EDLFEICE <, RWWABATEAL L7z — I % o 72 RE %
Bdhb, KWOLZ ZITHT 2HEEREEETFZ2HNT 570, ARNOBEERRE
MV LTy —h—@8nF2BEALLBKREIER L7228, SAAEMIC X %M 3MRET
Ehadol.
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B R) —LDIBELELLDER

A s (EE PR IAE A R R B o KB AL AR

JEHRI 2 2B RNA TR SN TW/2 L PRENTEBY, VARV —20kEJED RNA
ThbLEZONTWVWAS, £2T, MERYKRY -2V KRV —A T Y7 HERE
L, B R Y RY —AIEDT 5 2 E THEILOMBEZZE L L9 LikAiz. VRV —
LA UNRIE % a— FTABETEERNICREZSES-01C, TTRIMERHOBARE
Hlript 2 MR TRO L EBRRZIMER L. BEERROBRZNZ 57012707
7 — VHBZRE S, BEEHRFEEICHELR ComK, ComS ¥ Y X7 OB % N5
I H B e bk 2E R L 72, S o2 ST 2 85 1C8EL, ERMIC1HE
FEBEWEOMBPLZITBVT60% b ORETHREREREZEC T LKL Mkowk
HA08% THAHZ L LRI L LEEBRNLMETHALI LGNS, T2, au=—
PCR THEFEAWHEZ 31 bp DFWRIKTDH 14% L\ ) BV RIFCRERRAEZELZ L
NCTEZ., COEBRREWEHLT, AT TICVRY =27 87 19, LI5S, L35D
=WERIAISEII L 7.

e - P-33
7 AHI RlED Si#E < SR B OFIEEE 05 FiHEk

TAE W (MRS By SRR A 28T )

FRAEMIGEVRMEEZEZONRTWS, TAFNVREGHENZHREMEDO 2 5 7
J BN X B A DOFREER M - Bk OIS, EAEWICHAL 2 Do 5 v
N7 8% 3— P Y 5BETIER SN TWS (Imachi ef al Nature,2020). = 1id, FA%E
Witk s 87 I X MBI O K & L ORREDS, SR BL TSR T
WAHRIREMEZRIB LTS, I, 7AAV FEHE I E LT, BEAEmEs v
NIZBEFAHLCHIEMEZ 7 7 394 b= A (BEH) X VMY ARAZO2H L
N, BEAEWPEBHIRE S EDL I ICAELLONRIEDEI AL Gh>T0h
v, L L, TAFNV IR ERAEY & AR MR 2 T CICEE L TwAZ L
RIS L, BEBAWLEEBARDOI v v 7)) v B LW E D TV 5.
AFEDOHIIE, 7 AHN IR IR SN BBAEWEE Y » 87 B O - BEREM
Bz FHr 01, MRKOBBERD X 5 AEMHLBED X ) ITRFS N, #LLT
Yo THI LT, IBEMREDO—mZHIT 5.

— 44 —



— R - P-34

ALFYFIADICEIIB 727 —LEaME—BRILBRDESHHERE -
EIBAIE R DAREA
o SEE (RRRIORSA RS, B MR RE 7 1 — OV SRR AR )

SHEERERICERD LM LABICF ) adBETr 727V —) Y 7BEDOE
YR E LTHAIN, 2279 F I XA VERMREEZER:OHBIN7 =27 —1L
EW) T % 2-azahypoxanthine (AHX) (X785 EOFHTEBLRICHREB L 723 XCToORY
R U CORERSIEEZ /R L7z, AHX IZRBRME L CRifI VW N BERICERE 1253
ke L7z 123- M7V YEREGLTEY, €OME—8 25K OB D% 2R
HEHMWELT, 259 F T ATVEHO AHX EEEM 2T/, 22059 F T
A VI 8 flAFAE T A NO synthase (NOS) OHITEFEI L T2 INOS2 J ¥ INOSS 23
-4 % NO 7% 5-aminoimidazole-4-carboxamide (AICA) IZIEFEZEMICHLY AT, AHX A%
BT 5 EEBICHELTWA. AP TIE L-Arg LHLEFICEFBL9 5 NOS #Ein T
ZYTNVEALAPCRICEDIRKE LR, &DEFEIHL TV NOSS BInf, KON
FHEBEP L P XL Vi E DD NOSY 5T % RIGW IR S & in virro BE %
WM RERZ 47V, tNOSS J O iNOS4 23pEA: 35 NO A% 1NOS2, rNOS8 & [l AHX @
DB EZWSLPIIL.

— Ry - P-35
E7V)F0OATO4 FEEH B REFRT BB ORER

NG v B ONONES GRS ALY

MO CTOAEFIED —DIZ, N4 F 7 4 VARBRERD L 5 REAROIEH
HFohsd, TOL)REAGNERIZEMETH 2MEOEFRITEIZ MHEICL, HARR
BECOMBMISDOAZ 5T, RN OB A RN O R E R I E R 58 2 - L
Tw5., ik, FTELAEPHEINMECTH2HERET) FDIHITEO L ) AT A
FEKZAT 2ILEWORBIC L o THAHP THRLICHCERERZER T2 L2 H
ML7Z BRETIVFEHCIFINICEY, COBRERERITHEERTOREL, AK
DFELELHERFTH 5 MBGWEEIEF L TVDE I ERHL NI R o7z A
FEHEEETORIROBATICE Y, MO MB WML 7 =7 5 —13 2 OEEMRIEK
WCRETRY—FT, MBEIMERKSDOEG RSNz, BRETVADETHET
U A BB IR B BRI BT 2 REBENLMERO—D2TH Y, 100 L EOZHLMIZ X
S THREIN DS, MO—EBORBMICBWTHHAOEERCBEINT:. Zhbo
FERIZE T F O MBEEE HHERBF S T 2 i —E WA EAER 7209 T
2, WERBMEAEHICOEELTVWLILERTHIOTH L.
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RUBHEEEZN U-EDHEES KOREREOE/CHE DA

A R (GlERERERA G RAETER)

A AR I B Epichloé = v K7 7 4 Mi&, WWRIEEP CHMY % 9% 5l e
LAk A AW E ZEAT S, HARRAP OIS NE Y F7 74 FEIE
NEEWTH Y, AIEEWEOAEERIIMOTERTH L. AR L I OWHK
EHBLT, AEERTZ Y F7 74 POFERBEKIEIFELLIZSHL ALK THHo 72
TEDL, AEEWHIY F7 74 MM LEELZ AL CEENZRELZEO TV S
LHER SNz AWESETIE, BB 2 5 L 72 AT 7% Hybrid @bk O1E L 2
LU, BSRELG, BoMERIT, BMarcBigt L. S5 h7 Hybrid SRo &5 7 A
T2 AT R o728 2 A, Betufhkofim, Mz, 4 XORL2 L0 AKOMB, I T
2 FY 7 DNA OHAHR % EORBBER T ) DR OZALED bz, S HITE
festucae & E. sylvatica DFLAHHETH, L Hybrid RO HEEICK I L. Ho5Nh
7> Hybrid Witk O Jeto ki 2 A L2 2 A, BEMTH I V¥ 247 ) A OHHEE
PRRETVWSLZ LRI NTz, DL EOKED S Epichloé J& W TIXEPDAMEARIZ X -
THRIEMIIEREAZEESPHI L TSR R S /.

— ey - P-37
TEMEYICH BT S EEME IS H{E S O AR

NI R (BB REREME - VAT AT Y AT A, Bl ORESEHAMR A IITE
AW 7 1 ZRESEERM)

JEREWE & BRI D 7 ¥ RIS F D M E R EMEA LWETH
D, ZOHRTHRE T VA ) CABLREIEEREHE 2—3 Y (DTea—3I VLl
) LRMEINSG. ba—I VITEMMEEWHELE L TARERILEYW O RER L
B4 B et b 2 RS 5 720, € a— 3 Y ETEH L MEW St~ ot H
BEENTVED, MEPOL 2 — I VDOILEBEBIIAWTHSL. Z2TRYKT
X, BRZERHE Pseudomonas stutzeri ICM20778 iz EF IV & L7z 2 — 3 VI &bk o fif
BH2ZHmMIZL 7.

WDIZ, P stutzeri ICM20778 ¥k DHERBIFICBIT AL 2 — I VANOBIETRBULZ
% RNA-seq Z HHWTHNT L7z, ZOHRR, BEREREFORALHIN O Lh o7
— T, BTRERRLNAAF 74 VIR E LB ETORBENE 2— I VIE
RIS LA T A EIIRENT. TNOLOBETFORIAIIE 2 — 3 Y OBLEITCENS X
P 2—3I VIZHEEINLMELEWITIDE L CTHEECHBE SN TV AIREEIVRIR S
2. Ybns, ea—3I VEFHTAMEWZ, ta—3I Y oR oMLY Z L,
MRV E FEICHELRBETORAZHBL TV AE I LAVRE NI,
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NADH B§{keez k> 7=3EX b K1) PERIFERHEE M | OEIRHEEE

HE B GIGERAVAE I O— L - £ ) R—3 3 VIR

I M VRY T OMNESESATIZ NADH OB Lz A L THhRAHRE B EERY
BE, WROMBZHES . FRSHEAE 1IEERN 2 [NiFe] € FarF—E¥h ok L
RETFHENTVWED, ZOHLDE EIZBWTMAEYWHLESRED X ) IR 2475 T
W2 DH P IZDOWTIEFRAL . AIFSE T, NADH ke 2724w EI ba v K
TR OIS SR [ FRER FREOMEEICEH L, APWHENE L Tniz NS h
HRMOMERHEZH S 2CT A L 2kA . 3, NHRSEAR TR [NiFe] & Ko
TFFr—¥Dnoby VNI EA—IN=T 7 I —=ZOWTTF A - X¥57 ) 2HmaeH
W7 KBURECHIRNT 217 > 72, ZOFE, NiFe Gt L2 -2 we F o7+ — iz
FHE R NADH BALE ¥ 2 — V2572 2 WIFIRSABI AR 1 25RIA WEREICB W TS M
SRk EBEO Ty ) Aila—Fshb 2 2 /RINL7z. X518, AlphaFold2 12Xk A2
OOV IZMPFRIERBE AR E LTORMERLTW, £2T, ThooEERE
WZOWTHEDET VAWK EZ W CTERAN T 21772, BHOKRRA ¥ —55K
TV EORREEL T DO THE LW,

— Ry - P-39
HEFEBRIRRTFIRD MCS BiERZ 7 U= R D5 FiisfzeA

RN B ORRFARF B R AR A ZERE, 3 LBORE AR = 7 )b 3 ZZE)

B OMBNICB T, £ VAR T REPLMBEBEIEEISERELTA Y7L v
vE 7 ML PMCS) ZEK L, IREOWEBENIMREZIT) S LRI NTETWS, A
1, HSFREREO R B 2 BHE S T H 2 B IO TR EFE I B W T,
MCS O F#aIf 23 B &, F7I/MaR e pileFBEOBIC MCS M s h b Z L2 /L
TW5, AFZETld, MCS Ffikd & O° MCS [ZHAE L 72 Bl 1B & o 2 1- ¥k 2 )
LN TAHZEEHIBL .

Hi T LA\ RAES 2 IR % 7 » 78 7 B Vps13 ITAKAF LT, MCSIEIRIZ B VT
{ tether # ¥ 787 8 (Scs2, 22, Teb1,2,3,Ist2) ASHi N FIEICIRAET A 2 &5, HEBEOMAE
YEH A% 2 &7z, Scs2 D FACH] (FEAT €F—7 ) 25 VpslI3 ICfEfE L7=7-0, R %
BMALZA, BMTPERISEEL o7 KRIZ, Vpsl3 & tether ¥ Y 28 7 H OMEAEH
Z Two-hybrid $EIC X D #7228, FENLZMHEEHEIRON o7, £ T, wpsi3
T RZ R TR AR AR LU CTHITL, <~V Fat—%7 Ly b —OlE % ilAi
7DOTHET 5.
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HMEENO—-ARBEATLADTLBBHICESINTF T 1 VLB HE
DR
WH 8 CRRURERZER R AR 7ER)

WRE, A+ 74V ARBET 52 & TEARRA R ICHEE b D, $7
BRETAHIEDWHE 22720, EHRPLILEOHY TREVEMIGREE L CREH S h
TWa, KBRIZBWT, "M A 74 VLADOFEELRESTHLENVT—ZADHKB L
5riiZ, Bes (Bacterial cellulose synthase) ¥ A7 AIZX > Tirbha., il u—ZAHK
BLUONEZE B Z ) BesAB HAEWE, SHREMBRFR 7 2 KT % BesC s & U TR
ENTEY, MRESLXOWEIZEAET S BesE, F, G, Q, R, ZZXDkkL RHTH
B35 2 & TN T - AOBEIP AR, SUABIAbRTYS. AFETE, Bes
YAFDTEBSA T AN AR RIS L2 B L L, A7 A 5
Mo T BesE & BesF ICHH LT 2 D 7. KIBEH CTRILS 47 BesE B X
" BesF ZREBLL, in vitro TORN &7 o728 25, ZTh5ORTFEICEWAE/EH
PRSI, RN TR SR 21 G R T BR T 2 R RR S /e,

—fwrse s - P-41
BEHIHEICSE T R/IN—A2—0F1BE KU BEH SO

I Bk (RBRA SRR A TER])

MAEMASBIE 2 A P LAIICIREE RS &, 1ZEALOMBAIIRT 5 —T5T, H£HM
D 0.1% LUF OB W] 3 10 72 Bt s 1 IR R AT L CRIMIAE &R A, = 2%
— L XiEh b ZoEkME, ZREAREO—-KE LTHEE Z>Twa. LAL,
W=V A —DEBRPZLTBAMEZ LIWTMZ, =V A7 =¥ V%L, L
HFE-GRTEHEDFAEL RV, Z2C, ARETIE (1) 8= 27 —DEBOMRH,
QNN —Y AT —FERELRBFE L=V AT —OE M N 2T %
HroE L7-.

DI, BHDNS— A7 —HFTHR—T 27 —HfilaZHEL, MIPA®D mRNA,
ORI EB X OMEED 2R 2 XA, LrL, ShoORTICX 28T H45
LRON—Y A5 —HMBEZFETET, B2 LB TELholz. £ T, I
DIN—Y A7 —HWFZHRBBLEE, =T A7 —HfZHEEL /R, B—0—Y R
Y=L HEHRICNN—=V A7 —HRZFECTE. XoT, HEDON—T ¥ —
WY OHEBUIRAFIKIREZFET 52 FEE LTAHMTH S LIRS N,
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WK IRE Lasiodiplodia theobromae (BB v AEVELEER
BBRP LUOEIREEE DT
ik R GBI A7 K342 8)

VAT VRIINWANVE Y DO—DTH B, HHHEOMPIRERIRFITY ¥ A€~
BEZERETHLIERAONTVS, LAL, RERKRENRT Yy RAEVBELAEMET S
DO, FREDEIHIIEFGRELTOL2O00EABHOETETHS. ChoDFEZHLH
W3 AZEZHWE LIIZEZ D 7.

FEERIZIE, WEOMBRELNET CORBIIBVWTARDOY Y AT VBEEERET S
& THI SN D HEWIRIE R D Lasiodiplodia theobromae % i\ 72, W BIT ST v A€V
BHOESERIZ, VL VBEHEWEE LTHIBT .. ARICBWTHY) /L VER
HMAEWE LT A LIIREINTVAED, W ENBOESEREEAT S EE X7
FITHPOY v A VIBESRBEDOREQ 72 RKEO T ) Ahp LR L7, #
KinZH) BEoReEn Z IR Lh o, Z0ROS Y FAEREZEAL, YY A
EUVBEAEICELOD L ERRZHRETHI LI, UVICKZ2EREAEITV,
300 k2B ¥ v AE VIBIEA ERE HEET A LIRS L. BUE, ERET»SE
BRI T2 LEZONLBIETFORY AARZITT> TS,

— ek - P-48

JOLABFIREIPRLIHMEDT—NAZ17—EREHKTEIA D=
AL EFDEIBHEHRDAFA
b sA (R IORSAR22ATR)

Be LRI 0K 7 B L BT S 7o A AP B, MYWORTIARE 7 — 1" 2%
I —HWH (AM) 2K T 5. AMIZBEEOEVWL ST 52 M L) 2R EN 5.
— M, N OLFEREZIL LT AM OEBRIZEVWHSAELS. LerLF AR M= b
T, 70l 2AR0ORZHEMTLET I LA AMP, FHARSHOWZHERT S L8
Y AR AM B SN D, ATk, FUMPWTRES AMZEKTE5 b~ b2
W, ZaARMMEESRLLIEEDO AM Z2RIKT A A DXL EZDEMNERD
HZ ARz, P PEAROIVYITFZH VT RNAseq ICKAHENT Y X7
V7M=L AT o 1R, AMOBRERIIZSE L CEAARIHOROBEETHRRT
0774 NVHBEAL L. FEREZLEZ TR NOBEMEREZIT- 2%, @t
LoNXET, 7ul ARORHEURTE T AR TRORWOEHIZ L Y AFIMEE S 7z,
PEXY, a2 WMEEIZ AM OBKICED > TWADTIZRL, BEEh: AM
DIEIIE LB 2 ffoTWb EEZONL., T2, NYUAMAM ZEKTHI LT
BB L2RERBLRVPIEFE L ERBINS.
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SREBICHTAMREEOI 225 —Y 3 %0 L=FEmRENHE DEZA

il 550 CHriB S8R R 220 AR a7 48

REAEEOBN O, MAEMOWHM I ) b EFMORBENIVEETH 25E50D
D, REEEFA (CRFBEAAEICE 52 EE LRETOEFNN) o S Wk
ELHRICHRT B EEZONLD, RIFHFMHOEREMIIRBEH LIS L w. KA
R OREFEGOERERBOMALZ HIBELCTB Y, BAEMKE (WD) X)) bEER
e BB KK268 2 L, 72 KK268 D EFG DK D motl” R asrl” BT DE
RTHHIEDHWHONCLTE . KK268 DRFE FIETWT #1389 5 & WT O
TR T 5 L5, KK268 ASHINBAMN 7-Wh3 5 75 6 ik 5551 ASHIKL R o0 155 i 0
ZBULTHEDZ2WIEWT OfifenHmrERIE2LEEZ oM. £ TRIFETIE
AR —LFHEICE > Tmotl BREBEAIZE D WM SINLFENERSTEZ ML,
ZFNOORMTWT OFMPERT LI EZHLNIC L. F 724 RNA-seq T % 17
v motl” BEFGEAIZ L VHMERICHEG T2 WEEOD 2 HEMEEFE ML, &
HIZHM L 72 Ba B85 2 55 R E IR RE R K &8 5 7280 @ CRISPR-Cas9 R DUE
bIF o 2D THIET 5.

— ey - P-45

MR ABEICED S XiEE S2P BRI 7 OF 7 — € O HlE#E
DFRAERERNAT ) -2V TR DRARE
(O S S G R SN VL LR T A

NIk 7 e 77—k, ¢ b OMEE TH OWAEWICHRES N, ARBENORK
Haliy 7B 25462 TEMEMR T 2 235, KEGE QBN 7
057 —Y¥TdhbRseP 1, FLEUIW 25 L THBRBEEALICIE U728 s I BH 2,
AR SRS FIC S 3 2 WHDOMHETH 5. A TR IRGE D FBh - iBHEA~
LEEAIDH ReeP FERWHEH OB EBONEZHIEL, UTOWREZIT->7. F7,
KW % & LMl RseP RE 1 7 & X T F FY:BHEH] batimastat (BAT) & O A&k &
HYE L, FHIUTIED B R R AUG F BRSSO AL FENT 22 5, RseP HEHIZ S
— MEEZ D, ZOMBEEMEN L THRERY AR LYBZ2HET2 2 & 2B 500
L7z, SOICRERERZEMATICX D, FLEH BAT ROEBE Y v 8 7 B L % Ekk
K2 ST T2, BT V82 (SMPs) Z %5 & L7z RseP OIE R~
V== 72k, 1450 SMPs ZHBIIEE L LCTHELZ:. 209 bfifaoiRIR (3
— VA7 —1tk) ITEDLLAEE N F T Y ThH D HokB % RseP 23503 % 2 & TZOM
fadth 2 352 L 2R L7,
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B ICH TR Z =T 5 REERER C K S RER RS D AZEA

BH B GUEBKRARZEBRARTER, Bl EMAAM e (R55R))

HIEBERE Saccharomyces cerevisiae DE VY VBEFANVKRF T 5—+€ (PDC) 1%, ¥
CVBETE T VT FANEBURFRT 2 8RO R L & il 3 5K TH 5.
— W HRE R OB RIS E \CRAET ADI LT, BRI LI, EE L PDC T
% Pdel IFEIBWNICHIZESND. F72, FA 1T Pdel RIBERAFRRBLE G2 4§
52-FAFY/NA—A (2-DG) ITHLTEVEZEERTI L2 RN LA A%
T, Pdel OBZRFEALEEREICHET 2 MO A2HM & LT 2 it L, Pdcl @ C
AU AR CEETH L I L2 W SN L7z —J, Pdel OBRIEMZ 2-DG (2

LB T ol bon, BRFMERELETICBWTERAEIBA L, MR
ERWMT A2 &2 WL 72, Pdel RIEWD 2-DG E2WZ28ET A~V F 3K
—H TV —DRFEEZRAR, BENICEREGRFRERAH % EICHET 5 5 >OWE
BIRFZFE L7z, A5 TIE Pdel OBk R BOS DAL O BERE D W BB IZ D W T b ikam
L7zw.,

— ey - P-47
BIEFORBNHIFREICKD2EIEYMEEERMORRE

I Seth (RBRA SRR AR LA FER)

AME IO R M 4 OBRBEE 2 15500, AW 2 v 7Rk n) 58 20 47 W A v
M DOFENLARKD T WD, BAEYWOHHWHEHAEREO R FIZIE, BEY ORI
HEHTHMERBRE T OWERFEBIMHEDHENARTH L. AWFFETIEX, RNA T#
(RNAiQ) &7 a— "V TY (GME) ZRA L, FRICEHBOBEEREFORILZI
il UChedifb 3 2 9Bl (iIGME) ZB% L, MRICX 2 B- A u T Y AEEEON L
HigL7-.

iIGMEIZX D, B-Ahuas v OAEEIZBITZ2RIEMOERICHS T2 10 HEHOBET
DB, WHT L ZFEBICHHI LA, B-huF YAERIZZENAZFNR 17.7 mg/L
BXO219mgl &L%o/, THEEEFEAZIHL vtk (131 mgL) &l
BLTENENII/BEBIF1LTEOIETH - 7.

AWFFETIE, iGME ZBH3L, WEHC X % B- huF Y AEERZN ESE5 2 L IR
L7:. iGME %, EIZFERHINDERDOAT, LHELETFZELED L) RBEEEIZT T
HRIOMHIAWEETH 5720, BERHICB B84 2 HWE oA ek ) _E L2 Ie T i
LEMTHHEELOND.
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HEYREEMRREDIEET 32 R RHEVMORBRITEOTDER

e BWH (RRHEKRET 7 - 94 7 BIFEFerkss)

Wi O D & Streptomyces JE LN DA VIR A% < S B, T DRI
PR AVEPES B A E DS, W TR THRBFZHONCTEIEZHME L.
F X UEOMD S5 EE L 7B E Polymorphospora rubra K10-0510 ¥RASEM S A b L
NV ¥ (THG) ZHWTHF A ADOLEFILE 2 5827 ¥4 AR EIC
LT, THG 2T 52 TEBLUOMROMENEI R TE . ¥4 XIEETIS
A7 I Ky (ISO) M L7k, PIAENBIZEE I AW (B83F# 7 HH) 12108 &,
Bl = vz ay F (MG-ISO) EA2MIC EAT5Z Edbd o7, THG RNkt
R EARGTWIC MGISO B2 KT &&72. —J, Zzuu>7 4 (Chll) Y% K
FRCEmE iz, Kerh T3 10S ik & UCTHAET 525, WR RO Y 7 F Vi1
ELTHL 202X, A V79 Ky Nvayy—F¥ (ICHG) 2k 77y avicEi
Sh, HREANISO 2459 %, THG 3PN MG-ISO 2B I b, B
PO TH LT 7Y 2 05 REL T LRI YRR I Nz, 72, Chllft
HYEDO FAPLFT AL ZOREZREL TVWL I EAVREIN. 51, Ry FRREY
FERT, THG O ¥ A XITHT 5 RASHER R 2 HGET 5.

— Ry - P-49
Evor—a2z8RAUEMEERAVOESKIZIROMTE & RERAVIREE

[ I N E S EP NN S TR 2 A )

AV F=nv7rAhuf bk (IA) &, 4 Y F=VFEEAL VTV VB ER LR
RUOBHTH L. £ VTV U ERRT 2k FZRSLBRIEE, 1 ¥ F—VERETOBS
B EOEWIC L DHEES RESE SN Tw A, HEEHE O3 1A A RIgEZ %S|
LTEBY, ThIETIZ, S5ODEGRERTOREE BN 2 @ L T& 7 (JACS
2013, ACIE 20154h). ZOHEAERBEETEZKT L L, LITHET LT (AR,
BB OBHA TS 2851 B, FEOEBKIZLIFAEL ZVEEET (CHE)
WHBETELIEb05s. MAT, BRERFIZEGKRPWY, CRHERFIIEGHREZ
M55 2FEBNICVIELTWS, LEOHMA®S, [TA DEERERTZ T
A % — (BGC) IZAFTET B n T ORI &2 MR IS U, WIS B EEEDEH
THMETE (=A/RRE) 2HETE20TEEVH)? | LEX . FZTANEIE
T, #ME LG 2 EET 4729, BGC 235 & 11T\ 4 nodulisporic acid @ A & &
O E MUY A, KRR —TiE, Bl VWTERSETW22L.
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BERRBERREEFNA I NIGERRZFMALLERART7 I/ BREA
AT LOFEL
WH By CRRORE RGN IR AI R 2 JE R

AWIETIEZ, W BB L HHRAREMRZEzRESYE, FRXRAT I
J M (cAA) ZHHAEICHEAT LI VAT A EMNT 5. 2 RNA 2 RBE Wiz E
tRNAGVTRNA) THAER L8R 2 A L CEER T2 L, £ O ncAA % &
HEOBHEITNICEATE 2 RZHIE L.

BULDIZEFNY VN IEFINY T 25 —FPIZ, #OPDOEI NV 2HLTDR
TIJMBRClick 7 IAM) =T I VBEBATLHI LI L7 T, HiRESE
Antibody-Drug Conjugate (ADC) DB 28I L, T 7 ¥ P ESHDUARHRIURR S F
A4 Y VHHIZClick 7y S A MY =7 I J@E%EZEATHZ L L L7 VHH ® FR #II
TCO*Lys % Poc*K %3 A4 HIX, Click ¥ I A M) —IZX VI H VHEDLEWZ HIC
Wit T&%. BRET ZFIH L7z VHH O &)= B OVHUE RS & 18 O &5 IR BE 20 5-4ili & R 7
A% HENL L, iVTIRNA THER L 72BRRICX VEEDDH % VHH O F AT L 7.
223 F V%4 LC VHH IZ TCO*K % Poc*K 28 AL, & HIZHOBLEWZ AT R
AIZOVWTHHETHTETH 5.

— iRy - P-51
WEDICED ) VEEEA D MOEESHTRIR

M FR ORBRFRZERR L aR e R

(EE) MAEWZ, U VBB LR -72R )Y YBEES. AW EIZ, KY
VUBAENOBLTANV YA EMASE, Lo FYNMICEY, EEEER
L7z, BYVUBANISRIE, YrEANIIADRDL LD T-OHEEHEEIZIKL,
EDHIIY) VY I ATVREEDOMRIZEsTe Fas Iy 7287 4 b (Ca,PO,][OH],) IZ
ZALL T, WRBZOLDICEESBDOLIWREOD 2 LVERMREEZEZ oM (Y
YR AV NS, AR TIZ, YYBEAY MIBIITARY Y VBROPEDKE
REENIOVTHRE Lz, HICRY Y VB BHE 1030 #)), P8R Y V8 (8]
£ 100-150 F2)E), RSAARV Y VB (BET0LLE) RV Y VBAN T LOEET)
ZWELIZEZA, MBRV Y VBAIN YT ARG BOEEEZ R L. T2, B
RYYYBAN YT ZFEED DY, MIRCEBHEIEND Z L dbd oz, KUY ViR
DOMAEIZY YL A Y PofimA L LTHHTES 2L, BCHMELRGE LAY VR
AV FOANTHEICHT2HEEAENIMOERFEHEEA LY B HZRT I ENbro
7.
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RHERRICHE T HHREMEYRO STEVILIE & FDEMLICEAD S ER
HFF DFZEA
% B (HARFEWEIRF )

B TIEIIRICE D 7" AF 29 —-WHRE (AMRB) 2E0WREAy FT7—22
T 52 LT, ER~OEBRENREIBAT 5. LrL, AM RSN D 13EME
WHBHEAET S L0, HIEMAEDESRORHPEAR T TR ShS by RO
YOMBMALICED X ) BB R RIZTT AW L2 TRV, AR TIEIHRLIE O E WS
AM W & & 7 TIEMAMF AT TR EZ BN IR 5 2 L 2 A 7. HAKY
B ER IR Y (AR 1) 2T, u—2 Uk, Kra7so8E 51 278
AP Tr e a v R T2RBX 2R 2. Py Ena YR oS 1
LMK S HEHO My Eu I Y OREE 2022, 2023 IR 72, 13, BN OMIHE,
B, AMBEOT 7V 3y v —2r T RN X B ORI 217 - 72.
AWFFEIC X 0, T3 EBRNOME, RN, AM RHEIPHRUI TR 2 2 L2 RTE /2.
B, "A 34 743747 ARMORBEILEEZIT, PoEva Y AFOBEEEIC
b h AR 2 BT 5200 EELRTHN ) OBRBRICY ATV S,
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BAMEICYT B b/ 7O0—-FIViEDIER EMED FOEWR

i FHEE (bR KRR o R A SER)

T FEMEORNMA#EZ, rRNA © NGS AT X DN, & HIZE MR S8
BHE OB MW 2 BN E L7z, HonzBENMEoS 5, ¢ MENIZOHFET S
Z LD 6 T W B Bacteroides cellulosilyticus = M5 & L, ThIZHET 5 Bz~
VX ORMIMA O EEERE L, #4H— Bl ook s %2 HiE Sl ds
BARIZE D Fab & LTHEKL, #HEWEEZRARZ., S0kt rsr L2727 0— %,
Brevibacillus choshinensis \Z& V) Fab & L THWBEHL, HELEIODNI 7T a—2 &
FUABIZEIYERL. 5Nz Fab bifkix, £ oBEAME (F728B%E7 5
LEEPERIR) SRS EETEZ R L2, LA LR HEK fRICIZIZ L A ERE L & h o
722 enn, MEOBIZT T ABREME & BEMEILEICHFET 20 FICHAELTWS
eV EINA F7oe MASEAE BAlgR v b EEFLHE B R 2~ S B PR B RS AR
fazigfiL, VARV —AF 14 A7V A& e FHRENMEICHGT 52k #EE T
foetli 2 U L, AT L 72,
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ZHALT DD DV AERREOKREEFH SUREEERZE LS FRE
SRR EDEEE

A (RILER AR ER)

B A ¥ S IRIIECRAE , RAS MY A E B S A B 5. — )T,
FiIRPE DML 2 AR R P btk b AW % Candida spp. B35 ¥ Y ¥ e el ©
B, BHEASEET ABINHD. LoT, HEMENS Yy EEFORET 2,
AN L N L A IR A EI S RS ARy
WAYREN D,

AW TIE, TRAFEBEETEL > 5 — - N4+ Y Y — 2GR SN2
FARIRHIE Candida spp. 32 F 74 BRA PR L 7=, R T & 50 5 BARKYMEE 25 %
BRI RO R BRI IGEE T, 5T RRE O S AW Th -7, —7, 35C
LA R, BIFAAN TOATRIZAHTRD b, WEMD ¥ ¥ ¥ B LA O
BCH BRI E W HAC L, F72, HHNIEZME & 50 T RBH L D2 R L7223
BARLZVWF X VT4 VRBIOT7OOEY) IV VREED 4R 6 A OPIEF IS
B L TR OB AW S L7, 4%, B2 OBLRMEC oW
R G A % & D RERERRIN 72 B 72 2 M 247\, (RS % MEAL SRR D 728
HRHIEBELE ORI (BT 0.,
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DUBEERY bI—0 %5 LI=T Y 7 AL AT IVHREEHIEHE DEZEA

Al M (BRRAAWEBERER)

ol B L — 7" L F (Euglena gracilis) 1%, WX IREBZERANTHET Y 7 AT AT VS
BECX D, RN Iny B13- VA ) AHIVAF LI ZAF U (C28)
TG ETDET Y 7 ALATVEAET S, AFZETIE, Z OMREHIEICB D 2 8o
% V37 2 FF — ¥ (Wax ester Synthesis Regulation Kinase; WSRK) D451 2 B & 712§
HEEBHIT, 7 AHEICE D EH L7 WSRK @5 Filiir— 27 LMLz w72
YIRAL T T T A — A RAT % G0 L 7z RLR 2 AR WSRK & I\ 72 & o — BIEVEEHE O F5 R,
WSRK IZHCEY YBALIC X D EREIHISh s 2 LavRs iz, ) YBbT v 74— A
FrofER, WSRK O FHICBWT, 7 v 7 AT A7 WA BIERER O —A3) ~ BRALE
MORBZZT5Z EhmBEINz. BAET v 7 AT AT VACH R Z G EN D2
WCOWTHRIAEZEDTE Y, HIEATIE WSRK 24 LGSO T v 7 AL AT
WSS SRR LIZ D W TRl L 72,
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BEREBICRELLENI-NEREEEREDIEL

BA I GFPRRFEERENIEL ¥ 5 —, B IR RZEERZEE)

MENEE LB AEYWE S 4 VY Y ER, BEomEhoelsick > TR
WA ER L, BERZRELTCWA I 2R L. AT, ZoMmRICER
T, FAVVVEDEI REERBE T T ) EBWIHEEY 2RI 2L &M 2 %R
TAHFLOMEZHIE LT, LTOMELZITo 72, BUAIDIRIEICHN 55, HBRESIC X
LURBEDOIEEICH T 2B E AT LR, 7V a )R RRTF PR 7854 MR
O T Py BRI T 2 P IEHEOICHEDS, MEORMIZL D BD LNz, ZHIT,
54 VY Y EZ&E lipid I EAHEEOPREIGN2, it XOCHiYy—7 72 %~ b
DHERMZE>TERA LA 72, 7I 879 2 Y FRPHIT ORI & o THiwiliGEtE2»s
EH L7, ShHid, FEomBobiRbEWREDs, ERBSIINET 5 2 & 25N
WO LMDTORRETHL. &5, 94V YV EONBEEELZ F5 &850
=772 % VORGFEIRAT 7 FINIY ) —VT IV Tholz. ThbHiE, M
DS HYUEWE & R  OMBEAEHZW ST L2720 TR L, FBlbim 3
DS, KU, PLREOBIEMEHICO BRI ELELARATH 5.

— ey - P-57
AREMFNFEICKDRAREOBESHRER DL

wiE B (BERARAEm A A E )

TR FOHIRE H L UCGRES VY YHEIRGEFEIEDRNDRORZZT TIE %L T
VTIZHDIEN > TBYEAHBEINEHIN TS, —FT, BELEAME, HILO
KEAT—Va VAR, REBBHICH2Z20WEREEAHHHEORED L W, £2T
AR TIE, AV Y E2AAREITIE R LR EDL S APET HHRIEIC L D Rl
MOMAKRW ez BIR9. BARWICIE, WAL A 22 P ANTHAEMICE > TH
VY VIEWBL, A—Fr=a— P VEREARREZBEST L2 FELHELT 5. AL
DWFFETIIHINA A 2R 2TV ) YW TH D 2- AFINV 3-RV 5 ) VEBRT L
Streptomyces albidoflavus DBIFEZEII L7z, —h THRFEIIIIIAEDOK 10 504 &
BERTLULEND L. AWIETIX, #7727 S albidoflavus % 3 fifH, 7 uEt—%—%
2HBEHCTIERMRD S 52 2 BBUE 2 A7z, TORRE, TR X DK 25% A PERE
DR WO L7z, —H THEOARERRIIEE T, MEhEZ K&
ERTLLEDNHDLEEZTVD., ZROKREAT ) —=V 7 TEHEBROEAZR
ALTWwa.
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FILEOEEMEYDOETFHER

¥ HESC (il K KA Bt ERBRBE AL A FE B

IO MHATH L 7F 74 2 VHEI, WA - ERICILZDITITEELTVAS, K
DOHMBERR 72 TH 2 ) 7/ i — R &2 LAMEIGHT 5 2 L b4 A< ZAFH O
BN THEHZBUS T, MMoOMEITRA SN WEFRKIZHIKREZ b 5 72, JLiEER
FRCTT7F 7 A LVHEHZREL, ZOM0 O ILAME %2 ik - B2 L 72 BNTIEOER
FHZ2EL6FDOT7F 724 A VHENS, VO — A% RHFRET LM TREREL
R, ZLOMEMEEZR LNz, BN RARWALAM DA TV B Teredinibacter
turnerae % Wil T X 2o 7278, Alteromonas sp. & [ 3€ & L7zl % v L2258
RO HONTHABLIUOEREENO T L 70< 757 4 —, HPLC & &1
TOHEELALEYOREZ NMR BEX O MS 12X > THE L7, BEHIO tartrolon D B
X O teredinibactin B2 2. T, M teredinibactin B AR A S iz, KRWLEE I
HHINTV L EEFHEO L EMF IR ERNETH LI EBL VD, 7574 4
YHOILAMB IR EZICL VB ONLIHB KA EY OV — AL LTHIFRFE 5.
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mEHERERF 2 2R E T 2HMEWIC XS EMREDER

ol BE (GRS ERA A RAESER)

KRR TIIMAYREOHBICE T 2MAEY (EWHiEREAY) OB
O, WEE - -4EWiRmAEYo =ZF MM EEHOBH2Z2EHNE LTW 5.
2’-deoxyuridine (dU) 14 2\ BI§E Pyricularia oryzae 3G FHWERNREAT LB D,
HOBEATZEBEREDETHLIEPMONTVS. Lo T, dU 25T 5
EWIVLHHREDOAL F TOREDPRIZIKVV.DEEZ LN L. AFETIE, A FFE;
BREEX DB L 72 d UM A Burkholderia sp. HMS65 #k2> &, dU fUEEESR & #8704
B, TOREANIEE 2N L7z, REEEIL, dUCHTT 5 Km flild 0.52 M TH D,
B X 7 U ¥ FACHIEEZ O Z X100 520 AR L, dUAREHCEL L 2B T
HbHIEWRBREINTZ, IN—=TF A LEDA R0 b B 1 RS AR R 2 3
T5HE, WRXICHNTHEZOREEIMET Lz, £/, 4 2002 v 72385
PGSR ClE, MRBEROMHXIZEWT, WX X DRHEIMET L. Zh&),
AWFFE TR Oz dU IR B X O dU il iE, dU 2 RIREIC X > T b
WOFRHEIHTE L LARBR I NI
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FASEBBRENDT Y h—EZBUOEHRSZ N EZRERFEDEILE

T E— CREUEER KA R )

WBRALEICHER T v H— VB IIEBA T A T = —[FFEF Ty Y7o Fu P ik
WCHEH L, 5 TR THROREZMECcE S, RICHEET v A —EPHwHRTw5
A%, LA, JA#iZ pH CIREGTTIEHTAME T v A —E2EFH I TS, KRifZET
&, Cryobacteriumu J& DUF-G BB O 2 D T v & —E#E{s T (LacCR1, LacCR2)
DORMBHEBHEZITV, FTOMERTE Y U ERBHEL LTOHG 21T %5
72. LacCR1 ® E# pH 13 4, i EIX 30C, LacCR2DEE pH 1F 4 ~ 5, Filil
BE1X 70C TdH - 7z, LacCR2 1X 5 ~ 20C TRAWEED #5050 2 MR L Tni.
LacCR1 I3ZEA T4 T —F —D 7 = V5, LacCR2 IZT— b —BAEIET TIH F ¥ 3
JEHBPDFRIN T VAT ) Y RBEGEES AL L. Ty A—X¥ LT 2 VTR T
DIETOARTYF Y Y ORENRD SN2, LacCR2 &7 2 VBT LA %
727V TRA RISHERIS ) L RN EL, FVOmEN LA L. Z0XHI,
M VEBORIN DT v A —X1EF 8 7 HAGEEFR E LTHREL, LacCR2 IZBIL T3 &
my YN EHTINVOYEEEASE) BT EIIRENT.
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BNRLGRIANNE PR ERA T IREMEDRIOBE

B BEE GRERFR bR AL R 2 e R

N U ¥ VIR R S TR 2R8I YT 5720, PWELELEIZ S a R
FOREBEAMTH Y, XD RN LGN O KD LT 5E. RS TR
RS T CESFZERZLELET, XRVEVEXAY VB BLREICERT
ARG, 47 Fuy 7Ly b (MD) 8L ) R ¥ RIS 5 5
e R L, RELSNBAEYRZHERTAZL2HMWE L RIBVRVE
VORI TE R R TR R ZH VT MD ZER L7z, MD % BEESMF TR E I
THIORMBIBEN05% E LB XHCTHUa—AZFRMLLZ VMDD & L7z, )V MD
WX 2~10 MU SN D X ) IR BB AR ML 72, 1ER L7247V MD % BRSIWIZH;
FLIEIARVEVOWDE XY Y OBERPHERINT-Z LMD, RREERIIHLT
UMD IZ X BERBEEVPAERTH S Z LAVRENTZ. SYBR green [ THefs L7 )LV MD
DM ZEAT o 724G R, BAEYORMZ R IHFENINT X —F ZHfo 7257 )V MD O 53U
WLz, ZO—FT, 1 TOMEENTTZIVMD DS BHELRVE VMR A Z
HIEAERTE S, 7V MD [T AEW A EAEHDAEAE LN VX VBT T 5
AR E N,
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HEA7 1 dEREOSEFIAZB1E U /-MAEBRDRBE

e 2 OUNRFRFBRAIEZERE)

A7 4 ¥ IREREGEBEMIIELSGFET ST I FERER T2 —HOMBERETH
LH, —MOMBED A7 4 Y IRERELZERT 5. MEHKRDOZX T 4 ¥ THENRE I
Ba#iETEI I FCHETHEVIHIFHEFRD, MR ADFF2IVFF—T
(NKT) Mz b2 &0, ZOMHIERPEE > TWD, KFZETid. M
WAT 4 Y TRREOEREIEZ M. T 572012, MIWEED R 7 4 ¥ THIRE &R
HEEBMEY THAHFMER T Y Y F 2 SHTRI S S, ZoORE, MEbsk
Daoa- 5327 b VtF3IF (0-GalCer) A)ﬂi@i’é’%"ﬁéﬁ‘ttﬂﬁ@”?ﬁg‘) VFa

FHIIBWT, MEICIIHAEL LV a-GalCer FEBELDOWEME 2T 5 L I, Bl
Wh7a< b7 7ERBOMEHIIDAF VY IVET I FAGHIATWAEZ a%%u
L7z, ¥72, a-GalCer A ZEZ RS- MERMBR I Y Y F 2 SHL LML
N B i 5312 NKT flifg A 77 F—< OWEEALiEA D 5 T &3 0h oz, TRHDORR
1, BEBAEWICBWTHO THIBEM A 7 4~ ITRIRE ORI L2 2R LT
w5,
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EAREYR 70 ANEEHHEHORRES KOIEHRIBE

HAC B8 LR ZEREB R A TERE)

WA, BAMAMIZ X 5L ENER D 2 L-BE (BAEmEYwR 7ot
) OWFEHEBIAHEIM L T 57, i&%@i LR FERED B R EFEAL - HIE LICBE 3
BHADOA R EED S . AR T, HEABEY 70X 2280 5#kks L O
AifE (D) OB LITTH %@%%Ethf WigE % Fhti L 7=.

3OO0 DEBMKK (—&HE, Ty 7THE, FyrE) T, FhFh D=0.05,0.15 04 h"
THGET L7z, B 50°C, pH7.0 CHEEZ MR, RFIWE 7V a—R & L Cllke sl & &
L7, —EETIE, B5MEMEDMICE > TZILL, DEOBIIEY, FA
HL7:. &DHTHBATAEEYE 2D, DEOMINIIEY, BVILBERESE S
7. Ty TETYH, BSHEREDHEICE 5> TE LA, DAEAEI LT D REBUIIR
VL h otz FAEEWZ, D=0.05h" THME, D=04h" TITILEE, B, FHBE o7z,
¥ v T, DIEICED ST, XKW ETHEFE SN2, D=0.05h" TREEIT
IR SN ARRFRICE D EABEY 7 a0t 2 2B 58k L7 2 ZDM%B L O
TREORELZH LML .
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RERRICKTFLLEVESELHEBEORIALE C SHELSOFRTRNAHY
£EADIGH
M (Rl REEREEBE TAEER)

ARWFFE T, AEMDFIH LI W» Cs BE% BB L U 7=A HWE OF A R OB
AT o7z, BREERES. pombe i F E LTEINL, CHflE LTF Iy u—2A2%Ld 5
BIETZEALZ. CORICHLTHELELLZERSZ L TR — A2 RZEKRE LT
TN A=A LIFIZE VAV F TR RE 2 WEROIEMIZERY L7z, AKkZHWTHEH
RYVTZ A4 FDO1DOTHB=HEERT 7 b~ (TAL) OHEMEZ ATz, TAL IZEREHINA,
EWMBEMA 2 EOWRAVEXHBZROEL LTIy b7+ —2LEWTH S, 2D
TAL iZ7 £ F )V CoA B XU~V T =)L CoA ZHiERMA L L7-UHIRE AR ENS. il
DF 0 — ZAEALMRICZ O TAL ERERBZEAL, 20g/L 32— A0 5 4g/L O TAL
PRI L7z, =7 7 — VREERER AV R VIR L, AT SN L 71T
W CoA ZA L7 A ERIEEMET A ENTE . B, SFEELFIv I
FERT %2 b & ICARDFEEREIE TR % IMRAAVE DN Z DTV 5.

— ey - P-66
KRRT / LBiRK 2 AV SRR R EMEE EDRF

EH il GRACRAR AR SEAESER)

7 WP ORBEN R, RAHAGRERFERE VI KRR M2 AR
DIz RRWOREER 2T A IR L. Ihoid, RO & LTty
gh, TNETIS, ML RKRIREE ORGSR BB EI KA LN, RAHAEGK
BIEFERELOH L RRYBRAINTE 2. ThTD, ¥/ AR THLNITEN
TR ERFEBRO =L 2FAHTE TR, RIFFETIE, HIREREZ S
T 5 KBS ) & P El [TAQing ¥ A7 A | ZHRRWICHEIEL, ThETIZHRW
FFT ) 2 RV A G EE FHOR B R AW OB L2 8T L 2 HME L7,

Aspergillus niger \Z tagl 815§ % BA L7 EERRMREZER L7-. 15 5 W R iRif ik
IR U CHli A DRE 24T o 7288, Taql ZEBIRICB VT, 7/ AR S 7RO /EER
CHRIIL, o, KRBT T 7 A VPHARE KL TEELTWDE 2 E 2 L
7z, AW TIE, SRIRETHIO THIREER ICHE SN D KBIET 7 2Bk Z2 5] &k
LWL, F72, KIREMRFHRRARY OGO ZRRT SR 2157,
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HEYH EERICIER T 2IEREEEREDSENU C1 BBOS % 41T

B %8 GORRFAR B R 7ER)

AFIRAT )=V ED CIHLGY 2 H—DRFE - TFANVF—HE LTHHTE S
CliAwx, HARIAS AR LMERBABEORFEMHRICTFL LTwD. g, A
JRER G CTH DRI F YV DAF VI AT VIEICHET B A5 ) —VOFIEREH S Cl
A DAEH SN, MREZ RIS I ATbRTns, L L, HEEMEREEM
WIS AW REER &2 B TA R, EETOARDAWHLEA LW, £ T
AW T, FEED»S ClEEREZ B - M L, AEFRNEE AW BB EN 2372,
WL 2R LERERZITo 258, 27— V2 gbRERED S 180 koL
WL, rDNA D1/D2 #HISOEH] 2 &0 5 14 )8 21 MO L7z, RO R EFEAL
BRIz h, BETCHRIF 2B LT—T, AF 2 —=NVEZEALZ-DIZBEMD
Cl B8} Candida boidinii DA TIhHh o7z, F T, A% ) — Ve —RFEFRLLTEL Y
UAFNEMICTRBLZEEL-E A, H72ICHUR L7241 o 9 b 8 ElOHHKAS
Ay )= NVEEAL, HEMO Cl BROMEIZD R LIz, 7= nviro TORHIH» S,
Bk e v 7 NHh O HEES Tz C boidinii X WHEFERORIIZIER 7 F Y FIH 240 L7241
HYEHDRH 5 Z &b,
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TF—ARERHEE MNER/NI TV F 7 7= BIEERMTORRE

AL A& CREORZE KRBT U ED R 72 %)

v b A 7ung -2, Mgtk 7r—v, 79X, ERRagL LD
SHGBEERDPOBEEINLERRATH L. TIEDA YT ) AEWMOMERIZLD, &
BIZEHR L FORFEL OMEEIRIN TV, L L, 257 ABIETOLEKD
EABERERNCRAITH A EOHEMEI NS LI, b A 7 uN g F—AIZI3EA
DHAHETIEIDETE L VBN ERIMAET LI LAEEDNS. KISETIE, v 7Y
— Y= VAWM ZIEH LT,  FORFEICES-3 2 LIENMRE O BLERERD
[ Zikr7z, TORE, MALEOLENICELET 2HBHEREZELZ AL, €0F
WEERIT 40% \ET 5. COBBERITRKT 2 A% 4 X 400kb DBIRKEETH V),
H O #3535 % insertion sequence ZFf D & Vo A AL TWa., A ZOHL
WIBEIRER % VInocle” LA TWAS, sEMlZ 7 7 A EBTIZ X - T Inocle 1 Streptococcus
EEELTHIFIHBEDORT AN T IVF T 7 =T E 23T T AI FEHEES NI
% 72, Inocle DAFFEIIARMISE T Inocle % BB 2E3 2 72 DI L TV 5 ikig & 2 D
WREZIET A, DEERRZEORIE Inocle A3t s DREFEICS 72 5358 %23 5158
WCRETRAEEZONS.

EEREay - P-69

SRS/ LIEERD 51 < Epsilonproteobacteria #ifiE D 95
*%

BB ot (ESZAEFE R 1 N PR 72 B SRR B S BUm 28 i 8 #R 1)

Epsilonproteobacteria i (3l Campylobacterota [¥]) 13, By @ A4 - 55 J5L AR %2 Bk i H L -
WKBAB L EOLZMREBREN S O5EREEL. —hT, {8 LBEETHIL~
Fa—7HRIZBWTH, AMD 16S rRNA FEHIABKIE SN TW B A, SRR E e A8
RIS H o T v, REFFETIE, ~ ¥ 71— 7R B Campylobacterota [l
WOHE - 78 - 7 DHEIRATIZX Y, AMOpERR2EAT LI EZHWE L.

20224E 6 A2, MMABO= Y 7a—THIZTH 7)) v 7 EiTo72. BTHELT
ALK - B - KFEZ A 7S THEBE AL - HERRIEX 1T o 7228, ARMHIH I
Bohkholz, 2T, WBROMMAREBOT 7V, BIU2023 4 12 HIZHEED
U7 —=THRICTHRG L 72 Y IV RICTX 575 ARt M T L O %
1107225, BROARFME T/ LAORIEI Lz, RBBETICE Y, B L7257
7 2 EBE E o KILR BN 2 A EPPERKHROARMME 7 ) A Lk THH I &R
kD7, G, o0y 7 2BICERY 7 20N OGN Z R ET LI L
W& D, RPMHMEOGEER X A2 MO %2 Higd.
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REAETEHOHMRBRBEERBK " NR/ IV LI 2T " OSFER
wEt
L1k S S 7p DAL B HE R

Ky vy (FREM7 5= A EM) &, AEBWICEZE L 16 B o) 5000 Fid 5
b, 11ThH, IREMZRHE TDH 5 Clavicipitaceae, Cordycipitaceae, Ophiocordycipitaceae
D 3 FHTIE, AMEEEFREI NS BIEER 500 HLL LY. 2hoicid, B¥LA
HEWEOEARDZ <, BIUHEMER, k% ZIRAHED G R o EIE 138 %
FThiE, SHROBHEREOMEEIMETE S, LirL, LHEFHEMORY ¥ %7 H
Rk & ORICHIET 5, PRMZFEEZ D ORMIIKIEN T, LREHEHLZFHOTS
BIAFHEELZOENCOTRIZIZLEAERMEHTH S.

AT, FICWHFEREBERDI OB EINDE KRS ¥ 7 rFT, HE—opIsNTH
HINA ) I Y AT F A Hypocrea dipterobia O 53 F MG 217> 72, AMIINTHY)
HUZHAEL, FHEMNOERIIARBRBIIM LA, FREERE 7 v a V8 8T
BREMETHROBRETHRL, K% V¥ 7FROFHL DO, WENIIKSY V&7
BIZGEIN TS, AMIZARERRE ZOMOKRY V¥ r HRHEDI v ¥ v 7)) ¥
7 CHHWREMEDD 555, 1984 EOFEELIRE, MFEMIE v, ABEKTIE, HAPOHL
HEMRZ W72 RNA-seq # i L, 774047 ) I 7 AN 24T o 7288 2 i g iis
3 5.

HEMER Ry - P-71

HREREIFORZEGZ N VEOBERTZ2REOELTG 2 2/NY
BHEUZEAHORRICES
g FEW] ORRORER P BERG SUEseRE, B SR A Bt e > & —)

A OMEFRFICIE, MRAATOHHOR Y IY U TH 555, hz FITHH) o
EZHATHY, L MIBVWTRRKDTZ7 7 I —2BE LTV BEZERIG 7 8y
B Rl 2784k (GPCR) THAH. b MiE 800 fliLl D GPCR # - THY, < kY
FEHE - BIEMIZEIC B 2 HERMIZEN S L SN T& 7. GPCRIZH 5 W 5 REEBAEY
BHTEY VNI ETHBED, EEBEMIChZH-TES T, Wi GPCR 4
DOBRAEH ZHEDTWD, WHEOMRZMM 21X, BT 5D EIBENZ GPCR T
H5HCARI ZMWFET A ENEEELEZ, ThIZEHLA. cARLIZMETH S ¥ <k
2V HEDRET S GPCR TH Y, MMS cAMP 12X i LI NS, & 2> GPCR
D 90% LL EAZ D cARI A H L L2 FEbN b —J, & b GPCR OIGHALIC L%,
7 I MBIE AR IZBWTIRESINTE ST, cARI 258D X 912 cAMP 12 X - Tik AL
ENHDHh, T2 P GPCRASCARI H ED X ) ITERZ LR L CHAEDRICE S /2
Dh, L WVoT2HIFRANTH S, AFFETIEI D cARl O ERRERT 2 HIG L TiTo
B RA IOV TRANT 5.
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BOEMZELICEKEFE L /-BEBRNRBEZ(CDEFICRIZTTE

A EE GROUR TRERFAB R FER)

ALAE DO NATREFED TR I, B4 Bl & IS G- 5 C & AR
HEONWTHLPIZINT WS, HBNMEIE, BENERZT TR, AH, K, E5)
RA PV A EOBRBEEN %28 U THELHIKARE SELTZ 2 ERW LTI T
BY, Wi, BFIENMREOMRZLZ ERS 52BN FO—2 L LTRLASNT
Wh. L LRA5, BAGEERERPEFOHMNZENIZ X 2 HENME~NORE,
S8 B O EER RGN LT TRECOVTREHL NI TwERWY,. £2 T,
ABFZETiE, EFHPONFEM %2 MA 2 NI ERS 25 2 LT, BNARE O 2L
CRAF B L IR BRI E TV 7 ANRITTRBICOVWTHRE L. 20
R, BeA ZEHIOBERIE, ThENELLENMEOMEZILZZHET S22 L2 A
U7 E5I2, D&M OB B PIATRAAE R IR Ak Oy 5 — AU
ST 2 ORI L7z, ThOH ORI, BNHME 28R & L7
PIREBO PR - 6HZ H & L7280 72 2 BRAEYE fr il O Bl 78 S HE O TR IS HIK T 5
N/ GRS (N
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HDARHBGERDFRAT—IVOBMEEROWEDNICRIZTEEDMRE
)2
il A GRIMRPAEGERER)

AW HROA M 2 ZIRICHEY ZIREKT L8, 77 A% E/NBIER A — )V TE;
BROZHEBEETH I LITHEETH L. Ak, HBERTOMAGDOTIIEEICH S 7
DOEERFEMEOHHEIZIEFICTHE . LrL, BEMRRZER T (B, e, KH
% E) OBEHIEAF LR <, EROFEEN GBI T HMPB WY, FrBlZef
G TETYH, FERENR M Ay 27220 T 7 AT 2EWERNEITS
27309 %.

EPERE L CTHAEWOEMZTIXHTH A NI 4 ER % i BELZ, RIFZE T,
FEE 2 HEFE L 2230, TR R — VORI ICH 72 255211 (CO, RHWAIER)
25U, TOREBEEIMAWIIRITTREZMYIL, FBliiEke LTRSS
RAT, IR CO, IREE 2 HIMH U 72 Streptomyces J& (JUARHE) DOIFFEIZBWT, Zh
FCLITRLAMH BiRmmtE) Z2RML, ST ARETES AT L2 L.
F 72, WAREREZ AR oSS ETE, R30MEORERISINETE
TR AW RS LR T 5 2 R L 7.
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EERenymay - P-74

E714 XARBICHEITDLTOF) dJERAAZHETH7O0—-/1NI)b
ATPase : £IEHNEZEDIEREICMHITT

(UL 2 S OTE I PNE YN S TR R E R 2 S )

74 ZAAWIEE FEEFOKRA OB THEELTWS., €7 4 X ARWDOENY
B, REOWRACEEEOF ) THROFMHBISER L TB Y, FF, + U THIGAAKIC
MbsbATP e Hty b (ABC) Wikl GREMG Y v 7 HEREE Y
YNIE) Oy BT A EORLICEIET I IAY—LLTI—FE3NTWV5,
LaL, HUEr 527 —121F, 9 —>oD ABC ik A% KN T Tdh 5 ATPase A3 —
ENTHELT, 4V ITRICAADEIEIIAW LT EEI Tz, 2D X ) RIRID
th, i, A3 ABC R AEET 7 I A7 — 3L Moy 2B L Ca
— F&NTW5 ATPase (LA, MsiK) 23EE D ABC ik KI/EH L, €74 XAHD
F ) TREPCAARZE 70— VI Z T AR R L7z, ABFgE T, ®k 5i8EE
Zo RPN 2ATD S & T, MsiK SE 7 4 X AW O, MMoME & oas &
ORI PEEICEG T AHIREN, MsiK R ETZFIEIZETOE 7 4 XAHMT
BEINTOLHIPLNERY, MsiK Z2A L7 a— "V ) THEIGAARIZE 7
4 XA WA O T 5 FHIRE STz,

ETHEEREE - P-79
BHREDEEDORE 25 <X =X LD#EA

RAGE AR CRBER A BRER)

TEFOHRREIIBWT, MAWEISZHREEI O L8R ERREZE VT
B, TBIZBWTEREMICHMN SN BORE (EAZAY ) S0 B4 %2 a8 U Tk
WHABROBIBEINCEHELRRZH ZR72TLEEZIZONTV LA, HF (EZKEY) &I
WORIZRET B2HFDOMAEMARX LS AP > TR dh o7z, AUFRHEETIX, BORH
Streptomyces lividans D33 5 7 4 IV AN TSGR 2 0 = — 1203 5 B H O R % Bl
CEVIHIBGITHEH LTI ZRMG L7z, S, lividans D7 4 IV ZARRL T I HIBL 7~ %
7R EDOMENEMZ B L CARRORERELEA b L AEoN ESE2 57251, HiFEx
K535 S. lividans DBEFIIHGTH I LARBR I NI, —FT, BBE Sreptomyces
davawensis D33 5 7 4 WV ARRK 1L, Milgst< Y 7 ZREEZ@E LTS, lividans & D
HEIT=—ORTERENEZRD L Z L2397z, Lo EIL, BRI
TWETIANVZ (AN ZZolzBbh b F 2T 2V AATHRALZIETHHTAZ L
THRORMKZEE OO L LTEKT S, WITHZVERIEO—2/RL TV,
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EEREEREY - P-76

5 LB E X KO- LRIFICE B RNERABEEOLRICED S
RBZBE DR

ey AR CRBRA VRSP KRB R 2 7EF])

v MENIZ I EOFEEILBEROATHIL SN, TREPO 7Y a—r v &3 RIS
R LK pH Z MR LT 5. FLBIE R DA O R LT L £ 9 Ml W PERERE A3 55 O %
WEVAZZ2RHDbIeEr0d, HALBERNIZEEELARRCHLEERS. Ly
L, BDIAMBEOPT, LERE4IFOANPBENTELTE, BUETHIONIEE
ChbhoTVZRW, RKUFETIE. BNMEO Y 7 A 15H» 5, BRI R OREZ
DML, BNICAERT 27200 KOMHZ M E Lz, HEENED S 58
L7236 257 7 ADNAZHIIL, 2> 27U —Fy—r v+ —2HnwTay /) LR
MzEBL. =7 Y ATF—=»08RIRT 7 2 E2EKL, KUy ¥ 7HOES %]
WCZ )T 4 — R, BT 7=y avEitol. 77 AERE S TIN5
L7-aE s, SN RE BN R 7 9 Xy —=NRd o, RERILBERTH S
Lactobacillus crispatus # Tl&, TANRTIIFVBIP L) T ¥ 2 G 2R 2 52
WCHRALTWAEZEPHLNE 5T,

Ry - P-77

HERY L DNA EREFHRT#HH RNA BFSEEDES

HA 88 CRBORZEREBE A T g Rt , 31 UMR 2R AA B ik JE Be)

MR TR T 24Wr 7 MZIFHEESEE R, B2 EEEROMEAKIZIE
B 2 DNA BEBLETH L EEZ LN TS, AR T, 80°C Dl LBz A
B3 B BUFENE 7 — F 7 Thermococcus kodakarensis & Pyrococcus furiosus % X512, &
NHDRX 7 LA F FERZEEHER 1 XPB & A FHE 2 B2 3K RadA 12D W THALAWFENT
Z4r>72. XPB & RadA | DNA IZHERMBRBHESY VN7 HEZZONTEY, £H
53 DNA LFIESEICRNA DA T A L0 o7, RNAICHTHHEEAERFZIZOV
THFZ D B 720, JLHIELRE -LC-MS/MS fEHTIZ X ), XPB & RadA OAHH /R %
MR T 2 WROICHE Lz, T, S hizy Y87 ZHIZDOWwT, AlphaFold2 %
W7z in silico NV F Y VNI 4T o 72 DLl X D, XPB & RadA WCHEBEH EA/EH T 50
DD B Y v HeKo 7. HEENT 2 BESEVEFIZOWTIE, Mz ¥
URZEELTHREL, Yvasiliru< 757 4 —=1CX AME/RBN Z21T-72. &
BRTIX, 7T—F 7D XPBOHELGTLWaEODH 245 E, XPB & RadA 2 HEAEH
FTEHLY YR T HIZOWTHEmWT 5.
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ETHEEDRERE - P-78
T—FTIcBITBdEL 4N BEREEDEA

Wi B GLavfE R GRHAET)

L) VRATFA v (See) BIEAEEL L VY URZEIR, BEW R AL VITHEL,
FELREZHSTWS, Sec i UGA I F U IZIRE S, ZFOHi AIZIZ mRNA Eo
Sec ¥ ABCH (SECIS) AR ZHE 72 A, MW TlX, Sec i A % #H 9 FIERM K K1 SelB A3
SECIS # ik 5 DIt L, BEBAEW TIXSECISHA Y ¥ 7827 E SBP2 24 L C
SECIS Z i8i%k L CSec Z¥iAT 5. —F, 7—F7 Tl SelBlIZ DA 5 SECIS
AEELEBRTERVWETHEEIN, F7-SBP2 R ERZAEEELRZ V. BLEXY, 7—F
TIZBWT Sec BNED XN ITHASINLEDEAHTH ), AR TIEZ DY %2 kAT,

T4, M2 A SelB & SECIS #HZ &L RNA ZBL, V¥ 7 b7 vt a 247
5728 A, SHOLEMNTI SelB ® SECIS ¥R kA IR oh o7z, 72, #
2 SelB LB Z HWCTTINT Y V7 vk Zi7o/28 25, HMlghibigh
2 SelB EAHEAEH T2 5 V7 HHBAFAET A igEA R sz, LX), &67%
HREFHILETIZH SA, 7T—FT7I2BWT SelB X SECIS # T, M50
¥ N E L HIT Sec AR ) BRI S 7z,

ETHREDRmRE - P-79
KRR OBMHERIRZEX =X LOFRRIC KD /RIHAE R BAER EDIBEE

M R (FERFAEFAERR)

KIBH X, BINEEOBETHB (pH<2.5) ICBREE N5 A5, M2 88 LA
WA, BRC, ZVF 3 VBBLREEEE GadA/B ITKfE L 72 Gad Y AT A, BXUT LV
Fo UBURBEEE ADA IR L7z Adi Y AT A5 THAH. AifgETid, Gad ¥ &
5 5 D% Bl % #1135 non-coding small RNA (sRNA) 2% L, adid mRNA 7> &4 K3
% H B sSRNA “AdiZz” # W L7z, AdiZ 1%, 558 (pH 5.5) 22 B&AMESM: T T adid
mRNA @ 3'UTR & L C§z5 XN, RNase EICX VYW E b & THERT S, adizda
— FHBZME L2 25, GadA/B LARLVAHIKL, &S ICmEMLN (pH2.5) 12
BUALEHRBER L. VLR—F—@ITICX Y, AdZ I, gadd/BD<AZ—LFa
L — % — GadE O#xE % FWHERICHIH L CTw A 2R S hiz. Dl X D, AdiZ 13,
adid SHEE S5 L FIIEIZ Gad ¥ A 5 2 DR &2 #R 2 2 Wl 2 FBH#EE - <H
D, RWFFEICE D, KBRS D20 FE LR VERR 2 50 w410 T 5 ] gtk 28
AN 2 Y (WAl
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EResmEay - P-80

KEMBEEF KX D =X LORER
—TRIBMLFRREICLDERFE DR A —
WA G R AIT e E AR A e, Bl BB R HARRER)

KHIC BT MR 252 O ) ORI BB A8 % 172 LT 5. AW
T, KHMEREORHME B L, HHE oW MBEOZL, BLUA *
BU M T 3503 % 3000 B BE S ML o T B0 2 AT L 7.

9, BEZ FAEEE L, 754 1B EORAEE LT OIS X OTEET L 3
SO NEGRE LRSI ET, WAL T O TERIE BB RT3 % T L
o ZORE, BREBANME—BOMEREL M L7 d 00, ShoBEs oM
BRI BT 2 FERTE AV E R, 72, CRSOHIRE BN L
THRLIL S5, RIEIVNES & 7 200U T S N2 M3 S AL 5 2 16 208
gah:.

KIS, A FROPERRHEOBTR L L <o Mo T g4 B L. 4 % -
TSI D WEEER 4 FE A TR A BR Y BE U 7= 2 R A AT S 2 ABEEE K v MISC S R
O 1HA MBI E L7 a R SN 4 AN B L7, 2o, 1
H ORI LR O A4 R BRI BT IS K X A RIZLTH ), LM oM
FVE A BP9 B O BN IR A2 T R ASR S 7.

RO RmE - P-81

WREAFICHHT B0 F 72 RBHBEOMRZERAET RV F—EiFEHE

WA B ORURFRF BB AR TER A R 22 )

WER FICHET 213132 ToAWE, KBOEHROZ AN F—24fi) & & CHMIGE
T o TWA, WERLTHITIOEARAEW T TR, LFF—NaRERHE LM
Ao 87 Y HCTREEZLED ANV F — BT 2MEMS BE AT
5. 2F0, KEBRETIZIINS 2 B0 AR ERRIOCZ AN F -2 I A
LRI > TWA, AFFETIE, RAKNB X OHWHRICERT AW, VFF—
mEIMATHIOT )4 FOEO—FTHE2ETFH U FrRoNvTf vinaslzd:y
M7 ANEHETHIURNT Y VRO EEZRAL. S5, ThooFiTHEL
I ANF—% LFF— VR IIBHSELEET7T v FFE LTI ZEWSNITL
72. 794 FEFBMBELE LN OB o TZou P 7y v oz 2.3 A 4
REECTHREL, €7 X3V F L OfRAEHRB IO EILBZH ST Lz AR
BMEDOMEDNS, BT v FF2Hou ¥ 7Y U AVKBEMAEW L 54T 5 2 & 25
SMCHRY, KEARRIIBVWTO F Y YIdERT V7 F 2L, ttkoilskaz L
M5EDONMTANF -2 ZHT HIEIRBRINT.



ETe Ry - P-82
=370 /) LA REEMIFICEDSIHRE N7 EDHEERZEA

RARY 5h98 (BRKETAAE)

Recl/Cdc45 1AM D 3 F AL YITIRELSRAFSINTBY, BB L7 I 7 REY] % FF
D, WITNOEY F AL Y THT ) AOREMMIFO/-DICLETH L LEZ LR T
BH, T—FTIZBWT Recl/Cded5 EMHHEANEHT B 5 37T LAEAMLATY
2\,

AW TlX, MW7 — 7 Thermoplasma acidophilum W3 ® 2 Fi¥® Recl/Cdc45 &
T EMEAENT A5 VN2 BBy =4 7)) v FEICE D RBWICREL, 7
J DR EVEMEF S oM 2 HIg L7z, FoR%E, MIEHIE 2 2 DNA HEZH 535
BEHO Y XG0 THEOY VX EAPENREME LTHE SN, FIZ,
AU D D 5 Rad50 B X U SMC DT )5 ASERRIZ in vitro T Rec)/Cdc45 & A AEH
L 72. Rad50 I3 AH R 2 B > — A § DNA AERGEAIZ B WT, SMC 3§tk o i ki
WEHEFRICEb D EFRENS. ARETIE, FESNIMELEH Y ¥ 37 OBGEMRT
DR EEDLET, T—F 707 ) A RELMEFFEEICOWTHERT 5.
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Mroes ik - haes - P- A 1

HEFMEZRBAICEDEETINHMEROD FEMZERFRDMEEE<
TRAFE - EILDOMEF

(2, ERFEH)

PN B (KA WSR2 IEER)

IR BT (GRIRR R BB T2 S8R B A= B /NI 78 25 )
PR BAR (LB RABLAFR A A FEE)

[F= - B#Y]

8 © SEE RIS & o TRMRAL bR 2 WU e b3 2 Bl Bd, KREIICBT 2 HE R
—REFEHTH L. oD ORGP IEA (5T AW 73 B 388 2 MR N IS
WYALANRY M) XD BHICEILLTE., 20720, EETH < o RiE0%
BRVEREEE 2 P 2 720121, —DDBBMZT TR, Z2 I CERLREHT
DRI R TR L ETH 5.

BH R AW LEREAOMEERIL, REDWFEIET R 0F K 22 A AR IR
HZREGHETHY, WHRPACBOTRIVEATHS. €T, MHEEH ORI
RMe LB LT, BEREANOEEERON L2 HiGT.

[ &l
3ODMITRADHETHEHMEEL T, AL RFBF2EDL I LT, Fiktk
DHELDFRITH L L EHIT, FREHEI AMEFREZHIET.

[#ER - EF]

Whoe : AREKTIX, #ITHD 3OO OTNS [7 0557 =% Y EDOEL )
A FREEA D=L ] \CHT A ILFEAMERRERET 5. BEHOZ  IERANOLE L
J A FITVE R afE#E bR EZRMT 5 2 & T, RFN 4 5B 2 UGS % 17> T
Wh, LML, L4 FTEI A TRIEICEL TR, IZEALORBTRANITDH - 7-.
AWfgETIX, BEOHMBERETHI I QTSI F VHEOEL ) 4 N THRIET S S ¥
N2 WS L7z CRIIZE). E512, ¥V /4 FHERICHS T EEDREK
REVESY V7 FIZBWT, EFIVEAREY T 3 FEF ZAORMBEIR %2 H W 20T %2 17
W, FDY VST OREREEALIC T B8R RAT UMRH).

HE  SMREIEEL T, F V54 Y TOHNE I F—, MRS ik
BE (KWK 2o, R¥FZ I VOB FEPRRTHIBEERITLI LT,
FHROBEPEROB L2 Ko7z BIEINE Q4FER) coLul (Bt) RBE~NOH
ZHE 84, WEBRUEMEANI I AP EFZLTnD.



Brgess - ey - P- fiff 2

A DO EED LMEDREICEINMAVYADBRETLFAS A
TLEHE - MAEBOMEL

(2, ERFEH)

WIE E (NSRS A IR T JE i B A 22 Je %)
WY RE CONRSLRZ AW 8 IR T e SR A 2R 78 )
PRl ¥ (B RS AMSE IR TR A PO T2 7ES)

(&% - BY]

AWFEOHIE, ket )s o AR EDLLMIFEREZ G L, MAEWIIE 51 4+
A (R=PN=2F v T, HE, BANLFTARYE) OFMFAMEEZHELEDLZ &
Thb. WEMTOHMIZ, AR, BLROEERLKRFAEZ LI L - IMH#RD &
eI F—Z WML, il OEER A EDHAEWFITHT 2 Wik LiF£2K D,
WHIZBTAWMEWBE OB ZITH) T L THDH. AL TIE, WIEICEL TIEX
—RN—=RAF v VDN =X Vi HO 7RO 2 A 5. HFICHLT
X, RAZ—=ICTEIEHA ALV ED (M), ANEZKEE (&R,
ANPE SRR (SRW), BILRY (BlT) CTERBLAZChE TOEEEZRNT 5.

[F &]

W—RX /L 300ml EXR—=I%—ZF v T (FfRER 9.0g) #HWT, ¥ 3R LA
PERL, FMHICBITLER=—IN—F5 v VORRLEREEE (VS —ERF Y
75 —<¥), pH, VFA, HMR#HORRELIZ TR, MEEIL 16S X ¥ 7 ) AR & 5
i3 5L LD, HFFEANETIA—2HWT, tro—2BIPANI Ve —2%
FMHATAEPAOSNTLEHOFEED Y TV AL L PCR THEIPD. 72, BiALBEL
T2R—= =25y VEWBE LTRUHDONR—=—Z2F v VEHWTNN Y FRRA ¥ U5
BERITWA 7 VAR Z RN

[}ER - £F]

NR=NR—=2F v V& 12 RFHFELHLZHE GTR), tra—2ARTANItrn
— X DREEHIE A 64.7%, BB 62.6% Th o7z, mgmmy TP
pH2A 1T HH»S 2 HHIZHFTREL T, HERN .

. |
JRIEER S E S Tz, O, F 5 F—EiEEIEm 5 - i
FTHLEBIT, FYSF—CEERLELTMONGHM |
(Firmicutes ) OEIEB L2 ¥ — D FARICEIML 72,
DLowREHbETERET L L, AfETHRBISI N
Firmicutes OB IR —=3— 2 F v YO HELE BT
GH)ELMETH B LARBRIN. T2, TDONV—
A VWIS X BHPRHEORER, HRIX LD H 1.9 R A
¥ VRGO
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prgesnk - s - P-RfF 3
BERGF2HET SEEMEMDOERE - BERFICEAT 5EBHME - BF

(2, ERFEH)

FH K (B RFRAIRMGE A FE %)

P BB CHrB KPR > 5 —)

AR B ORBRFRFBGHR oL B A ZERHME R R 22 FE %)

[E= - BaYl

KA, HARWEIHRS LR - B2 2L 2 338 2 M5 5, RO
58 THAEY (Sakeology) | % ViH FUF, HARWEZIZET 5 ERERWE - ZHERND
iz B L TWwa, Frikkad, 2017 4, Frils, BREEME, FiR K70 3 HH
ek 2R & LT, 2018 4F, Frikl KFHAWS~ Y » ¥ — (SCNU: Sakeology Center,
Niigata University) % #%37, < ®D#, 2020 4, SCNU 2534 # LM EHF M RERMEE 20,
2021 4F, SRR 0 R 2 UG LA I8 2 MG L7z, 72, 74 YR 27-0,
RANVEK—=RK¥ET Y - 94 YR2%E%T (ISVV) %K [E UC Davis £ Robert Mondavi
Institute & fihs5€ ZinG L, BF%E - BOE IS 2 BB 2 BaG. & 512, HARBEAICZH
THRFEBET O T T L% 20224 4 JICRHE L7z, AR T, SCNU IZS 1§
B D IRLER IS 2., FERAFFEFE T DL E R D S, B O - BE 2B
9%, HRWEFOREBEMZRE - HEREOEKZHIFEL TS, BAEMIZIE, =¥
J = VIEREZ B B gAY OB RE - B -ICET AL BT L RMT 5.

[F i&]

(WF%8) =% 7 —VREGBE COMIBENEZ M L, FERC, =% —VREEBREO
R R W o Bl & AR AR N T R R - T L T B,

(#H) K¥b (AAREYRTR 7S5 L) TO#EK - - EHZ2HELT, BEMEDET %
BEL, F7z, MR~ KR 2 M RIRE T 5.

[f5R - ER]

(WF%E - 8H) =% ) — VIR CORBMOBEWAT 5, =¥ ) — VIR
2O@ phase IZp b L2 I, HBOBMERY (GEET) Z3RE - MEL ..
G, ARFZSIHKIAL, BER Y (BT - #3Y) oM ziksed 5. 72,
REFEBETOMEMAEMHE T2 RM L, &TPH5EE (& @ R¥Ebd) OiMRERHE 2 ik
Wy o TETDHS.



Brgesph - sy - P- fiff 4

FEARERMNXZBRELEHEMSFIAI 21 Z7—2 a3 VHFTHRANLR
DR

(2, ERFEH)

aiit AR (AR RS AR iR T2 R E Y T2 ES)

W e (FHRRE R LAk AR AW T S)

S W (PR R R ARG AL AL AR S o R R SE )

WA BR (FERIANL YA 0 ZABE WL ¥ ¥ —EWoHF IR =R)

[&= - B

FE e et X2 R T 5720121, MELREOMHMPELETH S, AWV —
TTIE, MEELEEZBRICEMELT, MAEMSTIIar—va IZEBLE M
EWELFWE 2 AL TCHWIZII 2o r—Ya Y 2RD A, EHE LTRA 46
EHEIT-oTWSD., BHRECHOLAMEWNIZE 20 FaIassr—Ya VHBRTER
X, W RBMBRICEE L DDLU TE A, RIFETIX, RAMAMEHEO AR
WHICESAN—= 2 HRIZER L, N—=2HBOFERIE) MEw S T3 I 2= —
avOonTIHNT 5L & HIT, RPBREEZTTH L2 LOBHBERREICOWTH N
T 5.

[F ]

AWFE T, RO — 7 HEE 2 BB T L, EEIHH L7z, £ < orilw 51,
HYOWEERIHEZ Y 7 FVWE (AHL) 204 L7203 I a=r—2 a3 & )il
5. £2T, N—7 LIS HEELWKROH DS AHL ORG24 T 2 Wtk %
A7V ==V 7L, WHOREEIT-72. KRIZ, HEROFETIILRE L7225 L v
NI I AT MR EL, N—7HRELRRE LB ERLZTI) L LI, WRPOD
KR FEEEOWE 2175 7.

(&R - L]

7R O N — 7 HEML 2 O Wil U 72 A5l 84 Mkod AHL SR tE 2 X722 & 2 A, Wil
JEGRH T A3 A AR S 5 480 AHL %2 3% T & 2 WA 11 kAt H 7z, Th o O % [H
E L7 T A, Neobacillus J&=° Peribacillus J& & \» - 723 Bl AHL 535l W 232 BAe4E L
TV o, A= RO EME O FaIa=r—a Y 2l#EL,
W EPERLER R 2 AT AW RMEAVRIBR SNz, RIS, NF T YA VOFREERTIE, N
— 7R ZHCZHIR TR 7562 LT, WARDKRRILET DI EVWHLNITR o7
EHIC, RZFF—ERB- I VA F—EFEOREEE M EL, M) ¥ & —#Kik
RETAOFIAI = —a YWEOAENN EL, BEEIRSHDE#EEELZ AT 5
WEEEARIR E N7z, BEMTIE, RPBERELZFH L TARMZEA YN —2 R Tilifk%
T, 2EMTHEE 141 BOBBFAEICH L THED S FaIa=sr—va VIZHT 5
WEgehl 2 i L, LS TOBBEEB 217 7-.
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Wroesk - s - P-RfF S

RALBXRBAIbEOMBE - HARICE TS THEMERROBEREEZD
IREE - BRI DR

(2, ERFEH)
HH WE (BRI R SA A W B ROR 2 f A Wy BR BB 2 R TR TR JE %)
s AR (IR R R a BB S s T 2R a4 o — 2R A W e =)

B - Bl
M /7 A AR 2 B9 5 H AR BRI BT, U & IS % 37 8 IR
Hoaby OV 138 - H T ARG i L EA 3 L@ O IR ETH 5. L o TRRHBEAL RS - 11
BRZFOMFIERE AL, a7 2 HoM T A EIZ BT 2 B WA R 2 W4
% &S, WRERBOAMMAEWRRZ N2 L2 HME LT, OMBREMOH
TRV F—FRANOLHEA, OH T KB O MG B LBl O 2 Hig9.

[F &l

EINOME D 5 HEREY - B2 RICL, DT OFEERIZHEL 7.

1) BB L9 2 A MA R #ER OB © FHBERBGEE 2 H v, Bk
SN W BRI R R U, W - KBk - BRERME 2 IR
R E LTIML 72 2R K% / AL E RS TR 2 AT, A o B
HFERE S 72 b DI AR ST 247 - 72,

2) PAWIRRL BN X B EME - A 7 AR T T AN OB IR
ARG ADBRB B Y X T A 2MET A LICLY, FMESMLENOE
AL ANF—DBEILE X OTRERI RS AFTEOHNH A RED &) 2 BE) L 7-.

[f5R - W]

1) EIh R IZBS L9 2 BE MM IR OMER © MIREE TSRS L O ECS
FOFFEIZBWT, AMRRACKFZER T OB BHBMR TS 72, BRREICKMIFICE
W E OME 2 AEWEED 7 H 2 5O, BRSO HANOF SRR S h
72, BERRAEIRR A 7 VA ES-T 2 BN 2 SRR R BB O T
BY, SRAEBACENEES LT 7 A0 2179 .

2) PAYIRELEMIC X B ISR - 2 7 VR T T v AN OB ¢ R
z 7B B 2R L, B X U Geobacter &M O BHEARFKIH~ DI
Mz L7z, BWORNTELS A ¥ v EIFEMBRERTE )RS N5 HEHR
ZH Y, MAEYREELIZI Y Xy URAEZAH L 2500 LG ER2EHLTE 5
CEARREI N,
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proesmk - s - P- R 6

BB 3MAE L EHEEERICKSHANHEMMAARENERE—F 25—
TYUVINAFITA) S —EBOWEE

(2, ERFEH)

B R GRRRE LN R AR A B £ SR AR SRR A JE B BRI LA 78 S)
il Bes (R RSFME BRI GREFIR) BN THMES)
Bl X3 (ZEREBEA Y B IR ZERE A RE W o B BRI JE 0 B JE %)

[E= - BaYl

Em THRERREREEMZ EORMBRN, A ZAOHAMEIE, N A ADOHFTDH
k<, EEEF, EmuABMRWNEMEE LTS, 72, N A RAZFHT 58
WCHELZRKBEORKERDMEE Lo TWh., TZT, AT, RAM - BELN
RN A= A LK EFERNS, A HCCERHYWEZEET A L2 HE
LTW5.

[F E]

M TARE T 5 ERBGERE DO 7 0V A V) B Ry % EoENC, A0t 75
AF v 7 FEMTH D PHB OAEREICENRKE 1L OO EF AN OEIKL, &l
Begesb e korz. 72, BAWCSELZZNTGEFZAOZ VY I R R A A BRI
GABA HEHHART Y 2BATHI LIZLD, GABA # AT AT EF XA ZAJH L 7-.
BEZ ) a— VR IBEDONKGIAD % C/NIJRE L7z M3 /N2 B L 72, 8512,
WA MIFREZ A ORMETT VA Y BRI L, NaF 2RI & Lok
P2 L7z, —0, Wb OBEES R B -1.3- ¥ 7 v O MR ERE 2 il
JEIZHRL, B-13-F ¥ T VEMENNTEF A LA L7,

[#EF - 2%

BT Y 7R O CORBRE T 5 &, SRR OR300 S NI IE A5
34, WEARWN 72D 0 PHB AW 14 FICHML, 7> 7 FHEROEH T b Marine
Broth TR LA L MAEE T TPHB 24 CT& 2. 72, AWIZETIEE L 72 GABA
HEBENTEF A ZRMA L, 7% NaCl & R0 L 72 BRI B v T, SEHTIC X DK
WRLUZZBEZY) ) URBEOT VA VKRS Z CNJHEELTHWSZ EIZLD,
GABA ZEET & 5 2 EAVRE N —J7, WS Tk % NaOH #E 1 M THUKAL
UL 72T EPE I 5%, I b BUF 2 R L7z, BMEIE OD, 13 2.5 (L, Hrgedk
MELCofMAEATR SRz, B13- %37 Y HRBERED D b 2 MEORHFTFEIER B
R L 7-.
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ZHRERRBEDOEGRERRMLOSUVICREX D ALHAZERET S
RE - RIEA 3 —T 114 ATZORE L FOMAHBT IR DK

W 2 GURRAREBE R FERSR IR - B ¥ 5 — 7 = 4 A TR

[B=R - B&Y]

SRIRB A & L CHERBBOWHEIER CHONRXH 2R LTEY, FEZIE
HELTRADHTH L2 ETSH. Laho T, BFEE L RARMICBVTE
SN2 EWPOE Z 225, RRE724E3 2 REDTHIERFEHEF R 5. KoM
WETIE, AR, SRFE(LIICIIR T X 2N 2 WA 2 W T, SRIRWORE - 25K
ik, HEEEBIOCEEDHA =X 0%, AALFARN, REALAR), 5F 88570,
Wigr 7 AR TEZ B L 22T 70 —FI2 & ) Wiy 2. 2hic
L0, RRFOLEELH - REA D = XL 0L EIEIEZ M L, SKIREOMEILA
T2 RO 5.

[ &]

AR - RMAELIERPRE KRR S, FREEMIIETL2HE, PryEva v X%
EREH L OHFREME TS 5y 2EFIVIC, B L HADO R THARES 2 Bk
PEorF, NINURE R OELHE - & V87 HEREL, Tho oRE% BI55%0, 41t
RN L 72,

(AR - ZE]

SRAIRE ORI R ICHEAET A0~ b v 72 2 (ECM) 33T A EAETER
WEEICHS T 5L2E20NTwa, MPHERH YT Y TEFEMBHRICBNT
ECM WOZ B RIS 28z TICB L, WEEEF CICHRE Lz 2 M 28721
3FEFE L. HHFACEETRICEY V20 NESEHICHEDLLONETN, £
PEDOERICHLWICE S T2 2 E 2 5Nz MBEEEICOWT, WEE T CICHTRH
ETRETEOWMENPRKRELRLRLIEERBL TV, 22T, MEBEEEEETIC
DWW THFR & 20 CTEALRM PR 21T 7268, BV A v EREEERT
Jhs DRBEBICERBHE O NI, ¥ F Y ERBERBIRT chs T, PTHRTTFREICE
NENEEDOLDOPHIET A EARBEINT. £ T, WEETOEIERREDIZIZH
LNEENTOULRVHTRHIIOWTL I Y X Z2EF VNI L. €57 7 ICHET S
Shs1 B OX fs2 @Az NI Y W 4R B chs BB T chsbl—4 12O W T B FREEERK 2 15
U EBI 2T L. ZORSE, fis TE 2 ODEIET T, chsbl—4 TIERMT &I
FINLRE S RIS BT 2 B R % 5 2 LARBE S N7,
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27/ LBEERNICEDHEBOERIB[HRROBEES LURE - BHE
ICERLEEOSMEVJICBATE S 5HEEORAMIRERMNS AT L
DL EH

riks B GREURSERFERAIZEIT LS AR 5 - 0B ZES)

[BE= - B

70 LN T — 5 ORIMR WM OFERIZE Y, T 2R E H 7ol e Ak
FAB OTER AR BN THE T LTS, 47 L THOBBRROER 243 51213,
7 AEMEEM OB LG STV SEPLEATRTH L. KFFRIGHEREO4
WG 2 B RO ERE D O W RN PR L, MBS 2 i e LMBOSEIEICE T 5
Wi RBIROWKR ML ZHWE T 5.

[Hi& - BR - Z8]
[F—=1:757 7 Mz L7 BI RO

Jovn il & PER D R EHMN OGO 72D, OF 7 A1EHE W72 IR R
WA B W, FrBliZMEE L 72 Sporidiobolales H @D 31 Wik D 7 7 A fE %, HaFEHD
V77 LY AT AL TRRIFT 21T\, 7 AR—2DRMHMEEZ ER L7z, @
M SNOHKZ HEFICANT T ) 2 HHE W TORNS B ORI B W T,
Cutaneotrichosporon J§ & & 7 )V RE Saccharomyces J& D W7 ) NRBT ATV, < — 7
—BInTEY, &7 7 AN, 7 AEEOZHEDONT Y ABRKESELLE VI
REfl. @F/2xtnvvyuarso (5] T2 1L] <MY 7 A&7 BAES 8%
Brclx, TERHEHETREEN, BIXUOZhoogflMH2zEMOTAT VYR T 2852
EBRTET.
[ 77—~ 2 F LB ko B 5 & ARG

HY W OZ R (R, 5, ZERE) 1225 H L, O Sporidiobolales HEZRE (33
M 54 #k) & Trichosporonales HE#RE (28 Fifi 33 #k) DA%E)E % #-X7=. Sporidiobolales H
WERE D% ZUIHE R DI TR 7 DIk L, Trichosporonales H @ 7 FEDOEEREDOF% 5502413
PERIY & B 7% 5 T\ 72, Trichosporonales H DRI CTRIZNEZ RS Uz L HEE S NS,
T 72, BRI ZHE R L CT®@ Trichosporon asahii DWARAERIZH D LN T-%, Yeast
nitrogen base 2 HHLEE L 72, FRBERZ WL TN THIlRZ IR L, BT THlllL
BE2WZZLICE VKL ZORE, MgSO, DFEMICE > THAPMMET 2L %
W L7 FROWEIIWARE 243 5 15 Mo Trichosporonales HEERFIZ BT H R
T&7. %72, T asahii OEAETFFHEIIRNIE, MgSO, DRMIZ L > TRELSETHZ
& % RNA-seq EBRIC K o TH LI L7z, AMEIE, ZRBUERBOH -2 0%k L
b I EBMFEINS.
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HEOREZLXICHEOIEBEHZSHEDORIAEZTOERAICEIZ2SHERRED
BIEE MR

RA B ORBORZRAABE LA JE R 3 R T2 25 K e )

(&= - BaY]

AEOHMBEETLIN BRELRROIGOD, ZRHLBEHERELORE
WX HEL, MBERETAEM L L EZ SN EMOBEEREMHL T, TOH
WL Z SGEEERE OB NI LETH L. T2 THREMLNZOHERW (775
FEY VARG E) EEDTHEKOT ) AEEOLHNE LR EEZEH LT, BEoEM
e 2 AL L, EHAMCIER SNV L EE 2 w2 BN LD
LGB TAHAC LR HNET 5.

[FHik - BR - ZE]

WA CTHEEINTT 7T M v (AF) JERELE Aspergillus ¥RD 7 ) A FECHIFENT % FE it
L, AF AEGHREIET 7 7 A ¥ #IROE IR %2 FEHERLS] (4. flavus NRRL3357, A. oryzae
RIB40) LW L7z, ZORHE, BT RNREOEINIZ A oryzae \IZ X Y HVEHITH D,
SHR & U7 Hp bRk AT AF AR & RMICEE N 2k ChH B 2 e nEZ Hbhz. F7z,
Watarai &5 (DNA Res., 2019) H3EME L7z 4. oryzae D27 L — F5 % (Clade A-H) 12)g &
HOVHR S AL 72,

—J7, P RX —H —D 5% 21) 72 Clade B IZ)& 3 % KBN804S ¥kix, 72LIK5D
A7 VBSREHIBYEARRA T 75— aphC IZERB DY, BETHRTELES %
MR L2WEE AR WKk EEZ N7z, £/, Clade BIZET 2HRIIMMBIED b5
VAR—=F —BIRT cnmA BER LM TH o7, Eidd 2 LA 5 Clade B I35 BN 02
BAREHL-WHROERTH Y, aphC R crnd 75 Clade B ~NO M DIGHZ % 5 & % 2
bis.

RIZ, TEESTHALT7I VI, V7=, MidbEWICEENLERBIEICHNT 5 4.
oryzae DINE & X7 kEF, AF B 7 I 2 ¥ ORE R Clade OFEFHIC L ) AEFHE RN
TS DS ER L ZHENPBIR SNz, HERSISE DL RN 2 ) Bl a2
T 5720, 73I VBRI X )RR 24EFI0E %3 5 RIB40 #k L RIB143 fRIZEBW
T, 7 3 VIBRIRMOA I X 5 BnFinEGEZ{bZ RNA-seq (IC X DT L7=. TORRE,
7 3 VIBEINZ & Y AF AV L7z RIB40 RO AT, BWINC X VRGN EA§ 2 &5 T
PHEEHMB SN, ChODBIEFIR7 I VBIRINICE 5 4 oryzae DEFIBEICE b
LUREEDNEZ ONS.
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