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Towards the Era of
the Genome

PR - FEERTZERTIE. WEE 12 FAIL S0 BaEaE L,

LSRRI 1944 48 (BRI 19 45) . BUW (HERIRNEE) & RESE TEHERESH L 0
HEOESIT LD FEEA - HEBERER L LIRS E L WRESEE - R
ERA), M. BEMERE L MERE. BER. BRE0EECHAES NG
BAEMOIERE IR BRI L BIL £ Lizas, 1960 45 (AR 35 &) 12 FIRTZREr =
M OB BR L. Zhils, BEMROIUE (77 - HER CREDRESLCES
LTEgnh gL, BEREER - /IEFEHEINAA T 7 /0y —OFBICIHLT 5
7o D BB EROIA IR & N, FEERFCHT I < R Wi £ E s oRFs
ZWEMBEL, IREOZX S EEVW=—AXRIEZTEVD Z LT,

BIZE. (R 15,000 Bk, S)EBMREUAERTHD 9,000 4 % TSR OB DA L % L
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In December 1994, the Institute for Fermentation, Osaka (IFO) celebrated the 50th
anniversary of its foundation, and on behalf of the Institute, I would like to express my
deep gratitude to all the many persons who have supported our activities during the first
50 years.

The Institute was established as a foundation in 1944 under the name Koka-Hakko
Kenkytisho with joint funding by the Japanese government and Takeda Chemical Indus-
tries, Ltd. The first chairman was Chobei Takeda VI, and the Institute’s main roles were
initially the collection, preservation and utilization of microorganisms useful in the
production of aviation fuel, medicaments, food and other materials. In 1960, the applied
microbiology departments were transferred to other facilities, and the Institute devoted
itself solely to the collection, preservation and distribution of microorganisms. In
response to the development of biotechnology, the second chairman, Shinbei Konishi,
expanded the Institute’s activities to include the collection of animal cell cultures, and the
Institute has since become a supplier of high quality biological cultures (microorganisms
and animal cells) for researchers in Japan and abroad, satisfying their increasingly
stringent demands. The Institute also plays an important role as a depository organiza-
tion for biological cultures for international patent applications under the control of the

European Patent Organization (EPO). At present, about 15,000 biological cultures are



preserved at the Institute, and about 9,000 cultures are shipped annually to researchers in
Japan and abroad, making the Institute the largest culture collection organization in
Japan.

I believe that the Institute’s achievements are in a great part due to the collaboration
and help of the world’s leading culture collection organizations, such as ATCC, CBS,
DSM, NCTC, IMI and ECACC, and to the exchange of experimental techniques with
basic researchers at home and abroad and, more significantly, to the continued understand-
ing and cooperation of the great number of researchers who have used the biological
cultures preserved at the Institute over the past 50 years.

This 17th issue of the IFO Research Communication is being published in commemo-
ration of Institute’s 50th anniversary. Five researchers who have shown a deep under-
standing for the Institute’s activities were requested to write reports, and I believe these
reports have significant value in the light of reviewing the history of the Institute and
planning its future development.

There is no doubt that life sciences will progress rapidly owing to the development
of technology for gene-manipulation and elucidation of the structure and function of the
genome. The importance of biological resources will continue to increase all over the
world, and in order to respond to the requests of researchers, it is the aim of the Institute

to maintain a high research level and to further develop our culture collection activities.

Katsura MORITA, Ph.D.

Chairman of the Board of Trustees,
Institute for Fermentation, Osaka (IFO)



Shinbei KoNisHI
1907~1995

Shinbei KonisHi, former chairman of the Board of Trustees of the Institute for
Fermentation, Osaka died of peritonitis carcinomatosa of January 18, 1995.

He was born in 1907 in Tokyo. After graduating from the Department of Pharma-
ceutical Sciences, Faculty of Medicine, Tokyo Imperial University, he joined Konishi
Yakuhin K.K. in 1931, and thereafter, was appointed Auditor of Takeda Chemical
Industries Ltd. in 1943. In 1974, he became president of Takeda Chemical Industries Ltd.
and served in that capacity till 1981, when he became chairman of the Board of Directors.
During these years he devoted his life to the deveplopment of the pharmaceutical industry.

When the Institute for Fermentation, Osaka was founded in 1944, he became a
member of its Board of Trustees. Thereafter, he was appointed Chairman of Board of
Trustees in 1981 until his resignation from post nine years later. He devoted his life
unceasingly to serve not only to the pharmacuetical industries but also many other fields
of science and society.

It is really regrettable that a man of such intellect and integrity has been lost. We

will always remember him with great affection.



i OROE—RREE

ROE—REE RN

HEMEFICEE, ERAFZAERE. HEAFEIReE ROE—REEZ. 1994 4F
CEREE6 )12 HIHAA, 9TF 2 dboTREEZEIEON, LLDRD KL E L
Too HTFE. BIRICINET., FILRESLRAREETH>TEVIZETHY T,

HAZE ZRIFAM 25, BRETLCROEREE» oEE iz, REER L
LTHRELDDOSHIEY £ LM, £ERZFDOL I REDHLE2BET 2. Erhi:
ERREDOREETHY £ Lic, RERCHBENESF BT 2MFEHEEE L LT,
BT SMBICHD ., HELDBRFR2BEToN, DV IZEEOHR 2 EET 252K
BErpBECLESTEERERE SN LIF. BLXEANA AT 7 uy—iZEL%E
BoortrolE, PhAISQbDRRHD FHA,

RERZE, [HEPEAZLE2 L TRE RS I LRV, ] LDRThAT
NTWwiz 2 LIZEAT. MEVKRRESEEOM L MEYSEFE OBERICERD TH.L
RIGEETHYDD I Lz, RERBEBEZRL I LT IRZET, BT L1bL T,
BATOBBCRBETESBT ConihIGEREL B L <. Uk NBEEmE & 2H



B THEEASH & OXFRHE W & 2 HEEAFBEITRRT (YRFOFTA ISR EET5E
A R ARRIZEI. BRICB U 2MEVRRESEOER ZE O s /lzid» D TR L.
R b o { . HEARFWCICHMEYER (REOMA R4S FHREYFETITN) %
RIC, BERNRERO Z L. BNt o bEMERE AN, 74 70 A 2 ARROFEK
Wi Z o g Uiz, MARBAEMRRTER (WFCC) 3% ZHFAEL 2 b5 72 1962 4 (B
M374), LER2AAINBELT, ZOEARBEEEL LT [MEYHFTOIEHE]
2ED FITEE, MEYRORELRBORZDODEBKNA Y N7 — I BRADT P —
FITHRIh & N B L4z 1968 £ (BEF1 43 £E) R T T WFCC B nHEE L o5
7255 | B EBRBAEMRRESBEOFERICE N 3 h. REE EE SR OMEYKR
BEFECRKEZEBREREINE L,

FEOVDE ERDICDVWTR, ROFE-PAEEFEEREZES (RER. FIMEERFEK
HLEEE) PRELLENESDD ETOT, TO—PEIAL CHEEER RS X T
EHLET,

[—ZWFTHIAREZERCEBLL2LEbNET IO, RERREICDFRICD, F
B, XECHITSNEREERESN, CREBELBDTENTIEWE L,

3707 DA TRELETIATIE EORIBDTHIBNY
BO2%2E VOBEERDEEI LR IE (H) WEEE ZhofticlT

FEDODFEHANDENP L EVLLBRFLDOHLN ERWE T HETOT 2HBE TH
SBBEEHEZIE VbR TED 2 L2, BERIBIFEE L, ZHEZHS RWIE
FOBITIEWE LT,

SEETIR IFLEDBRLSRDIBIE BOTOROODIRI X
EWIID LI, I FHEOBESR [KOTe&8bh ] tHLTE hET, B
DFEE ., b bIEFENEL . BB, FERIZEZH UL & R iEsH % B S .
WEREzEALTCrsEb AN [HROBE]. [HROHE], [EEHE] OFEZFIEXt%:
HESVLHERZEA, ELOFHEELHZ ST [BEOBL] tLTHEATHY £
o o, [EHEER] © [TERE] D 5 Tw 2 HREEKEIZ. Bhiz TEORK
ADBRE 22 TBONE T, BB S0 EFFERESHOBIT. BAL LT, ZOKICHE
WTBONET, ]

A REHEOK AL FEHOEE 2ELNTHIEOA 2RSS E L,

B3 DEDEEDT &&3%5

CZWHEAT, FEOHEREBHVBELDTE I,

FFEREDTIERN - BEER
BN 2E



FERERT IR D AHAR

HEE  FH
B OEJIMEE  #BHZE BRI & BA €& HKEHC
MHEERE MEHE Z2HFEX (LHFH
A EEE MEBER AR BEFEE O AN Ok
BIEAIE RMEER—  RNRZE) KIBFRE RHEANE
EftEs EHEE BEXEE B BN
B OEIRBINRE =Zmokk
W %% Fr
i RIERAN &
EEEP  REER SAER  HHEE BUEF  EEET
SHET
BEREHE 5 i
i il
%R B FEREE PR OB MR R
B & RABER RBIER FHAEF
MOEIHIR B RANEET REE— I
AR BEESEME AEHESLE ENEEE
YR TRES  HHERS EEnE HEASTFT AFRE



—, 5

- \pliilad " ; e e ; AR =
By S, HINSEE, FEER, BENE, MRES, EalldEkR, SRNEET, T, EEonE, 2R
BIAETF, FRHEZE, R @, sHARER
Yk e, BRI #, GHEEREE, WA, vEHEuL, #EHE B, MR R
HIFAED &, SPbF, FHAETF, HHES, AWEE, HENST, REE=ER, il iE
(1994 4 10 A 28 Hge

Ty



IFO Res. Comm. 17,
9-18, 1995 (March)

MEPRRBFEZEEL IFO

Eall K

1) REFBFRDORIE VDR FHEE

19034, A5 > 5D 47>~ (Leiden) TR I:EEEYFEEHS (Association
Internationale des Botanists) DERRE T, —BITEEN AT T % OIEF] 2 HiEE#E
RARFERZ DO LER IR E Nz, BE, 2 b v b M R¥EOHEYFEE T Centralstelle fiir
Pilzkulturen 28 F.A.F.C. Went B3R 12 & - TR} 54, 1906 2 id. Z DOfmskd> 5% 80
BROEZY A MBAERINTz, ZhiE. BRINEVCDOTHOAFTE 2, HRATERIID
BEY S0 Thol, 19075, av 7y arOEFEEIZ T Westerdijk L 1cffb b .
g% 44 % Centraalbureau voor Sch1mmelcultures (CBS) KC#dTze ZOMEERDT LAT
WV LZEI DN — ) > (Baarn) IZBEE LT DIE, 1922FEDZ - ThHoTzo FFE. N—7
@W%K&%fw7F@MM@IﬂK$KGE®@l%W@&H%nROCZT@A
J. Kluyver ##Z DEE T, ZFMOBERMIFEE D 5 AF LIkOFRERIC & 2 57EFIH
FERITREOD  ZOWEREEEED T T/ 777 EHE LIz, COELREMAEY Y —
AW &> T, CBS OBEREFIIZ. RECBIEFOFLHEREZHES & 52n 3,
1934 . ZD A ERA TV IETH oA VYRRV T TREREOBERTHY,
HFEZBW L L7z O. van Vioten [ 5 DEFAT THIAL, b 2 I o EIRHAK
OB >»HEBICHPINTHAZKOEE IV 7 Y a VICKE LTz, 1968 £, FALT7 4
7 & — (Royal Netherlands Academy of Arts and Sciences) FfJE& DWFFEMERICD | &
HEMBIILE L,

—a—3— 7 OXEBHARBLEYEE (American Museum of Natural History) 12 1911 4&,
Bacteriological Collection and Bureau for the Distribution of Bacterial Cultures 25 C.E.A.
Winslow i K- (R o, BE, filEE2F L T2 STEEEBARH SNz, 1924 &£,
ZDavzrzyaryOEROIDIC, KEBFIKEMEFS., KEEYREY <. KE
¥ <=8 X U John McCormack REYRIFFRATORREZE L6 L a7 v a3 ViEE
BEESEZHB L., Z0av v a i, O 3F#IZ American Type Culture Collec-
tion (ATCC) &Z%2WDH T, 1947 F, MITOFEZEEICLD | 1963 F, FiEkuvy s v
) (Rockville) WHF Lz SHTIE. {iE. VI VA, BE. BEH. EE8YB LU
B EM . FEEEOLSFIEDLI > TBY . NEDILE L REENLE > T,

E#//l E¥. HASEGAWA Takezi, Ph.D. 1914 43 h,  1944~1978 EFKEEFIIRFTICIE
B TTHREWIEATFR. REMEATES,
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F X CHRREROEELE > Tws, ATCC OFEEM T, F L L T National Institute
of Health & National Science Foundation 205 OEEBIC L > TxX 2z 6N T3,

FEETIX, 1922 12 National Collection of Type Cultures (NCTC) #34 % v 7/ % H
RR U7z, v K@ Lister {f5ERTS HFERED 22 /R R E KT 200 £ % R. St. John-Brooks &
TOHEYTEEHNRECABM LI LT E 5, HREEOFHECME IC b & 2L
F. By u S IERES 2 IRV T2, 1949 £, NCTC i Lister Hf42AT 5> & Central
Public Health Laboratory A&V |, FRICa V7 ¥ 3 YORR 2 EXEROME ICRE.
ZDMOBEIC OV, BEFfIFF ISP N TERENOPEEEIHEY, av 7
YarYOBRICHE D Z ENRS 2, FlZIEE CEXEFRTY . BEfEHIZ London School
of Hygiene and Tropical Medicine 25, [EZEERUANOELEIZ. o> F oA D F 2 —
(Kew) 2% % Commonwealth Mycological Institute 5% L ZFNIHL T 2 LS AT
Holz, EEOWMEYRIV 7Y a3 IDLIXHELEER L > TRELOAHED
BREETD 236, BBROERIZE>TEI,

DAL b3 20 HE2C B 1T 2 MAVIRREERORECHEE L - REEEOETH 5,
LU s, BRINTIEZ NELETC Pasteur IR 2 IZ U & LT, WL D OB
MAEYVIEONERTE, LS CROFEY—ERETLBIR> TWREENH L, Z20OR
DTOHYRICELE>T-DF. 77\ (Praha) Wh-o-/zKrdlav vy a v Thsd, Th
2{E-5 7z F.Kral Kix, 77 \OEZEFRER TEZ 220 MimFEZER L. 1890 F1C
“Kral Bacteriologisches Laboratorium, Prag” %27z, & ZIZED & iz EDIRRIZ.
Kral’s Bacteriological Museum (Kralschen Sammlung von Microorganismen) D #4 TH]
SN, MEYKRFEEFEEEL LT A NI TAYY ) —BF» 5 OEb Ho 73, It
Je, Bav 7y a v LTOBHTH- 270, RO#EIC X - T, 911 Fi2ix, #
DEENZZEIE LTy 2OV 7Y 3 vid, 2D, E. Pribtam BEOE T, 74—
(@ State Serum Institute |25 [H & #1723, BH—REFREFIC KIS EDONTLE -
720 T D—EIT, MEHKE R, KEBELLEREFIC L > TATCC ZEHIT SNz D
bHD, FINCTC, CBSZEDaAVIyvaryZFiFTAhONIZDDb Doz,

1990 - KR CHfE & iz 8 15 BEBMEMZESBO 7 0 7 F A, Z DA 100 4
Ead %, “Krdl Symposium: 100 years of Culture Collections” 238 F &7z, 2D
VURY D AZ, HRAMEYREEEBROEMHIC L o> TiThb -2, FREERS X UG
HERAO - i3 IFO BSLmcH L 72,

2) REHRXOERBH L ¢DFED

1945 SR #AE L 7- B8 IR SR KRB D BB AL OBRBE O — D WWER T b > 7z, 1
SLORERERE (World Health Organization, WHO) 23E[RE O EEEBE D7z 01, 1946 4
AA ADu—H X (Lausanne) 1Z7%1J7z Centre de Collection des Type Microbiens
(Prof. P. Auduroy) & . EEMAEY¥ES (International Association of Microbiological
Societies, IAMS* ;| EfEMAEY)F =B OMEBEHE) ICFTE T 2 EEMEGHEES £ 23
51U T EEREYIRREFALESERE (International Federation of Culture Collections of
Microorganisms, IFCC) %3& 7. %5 4 REEBMEY)F S5 (Copenhagen, 1947 &) TiE
BORREB/BCEE ZED T, ZOEBEOEEEHRIZ. B 28 - 7 S E OMERR
FHERE DB ORE L HAB T ORES L CLELESORIITH o7, IFCC HK 2R
DOEEIZIE, Prof. AJ. Kluyver (Chairman), Dr. R.E. Buchanan, Sir Alexander Fleming,
Prof. P. Auduroy, Prof. E.G.D. Murray, Dr. R. St. John-Brooks (Secretary) 7z £, &%
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AR DEBR N, £/ IFCC DB E L TiE, ATCC, CBS, NCTC 2fJ» & L
T, 960 #EEL 30 hED 6L THEERT,
IFCC DE AR b2 oM R T & EXEED Rty 5 GERWCSINT 5 &
SIEVH TR H o712, EEEDOEE TS HARE., SCREMMEOROKE 2/E-> T
WS T 2 HENH D | HABE YRR FHLEEE B (Japanese Federation of Culture Collec-
tions of Microorganisms, JFCC) 23 1951 &£ (HEFI26 &) Wil iz, BHREO®RE
WBIROEBY THo Tz,
HEE  HERHE (HREMESsMemEmeEkRzas)
EHEESE | EHRINR GEXERREENER)
o OEFHLERE CUREEMERsRERSR) . MMHER CugegREEmER) . b
BE GEREEGRE). /B F GEEARBWERE ., ROE—HF GEXE
FEARE), EHEET GHEABEEIAR) . RHESEE (RXTEBRE) . BE
E=EF (BAMEYHRIZER )
F B fUF B GEREEE). NHEHER GATEE), LHEEIEVRR GERERBZER .
INFE W BTHD . EEERDEE GERGRYRIISER . BEEE GEREFE . E&/]
BiE (MEE AR . BEEE=RS Fid) (s, A+=E)
Z DYEE, JFCC BB R IIEA BB @ L., B38| R, 28
BIDHRIMBIZ DWW T 1953 FERETHELH D . RAEED» SEHHBEEEHR KRG
REER) L aH EEL (BEMARKEHEEFRBSAR) WEFEECNb -
720 1957 SEEIRE CEFHEES R FEIL, EEIIMBEEEARRC L > TEBREINE Z L
B, TR RESET (B2 REZHEE) LILERFLFRN (RFRHEERE)
PEBI ko, BEROBRLISRIED . PIRESRICIKOFE—EREEIFIEL 72,
XERERZZMB CIIFCC OFRE L FEFRRC . KERYID £ T 5 HEALEOWFEHE
BRI BB RE S N TV 2 AR OFE 21770 144 BREF. 251 FFZEE » 5 £ 223,000
OB 2Z T C/NE BEEMFEMRBCREL. REZOMNELTHEBELEHD
k. 1953 £ (FEFN 28 4F) . [ HAMAEWRESR] L LTARL:, ZOREFOFXDR
DT, WETHL/NEFRE»S, UTOI I RN H 70T, IHNEENDE £5]
M35,

[ChoDEz o, BESNTMEYENLTUDIELVHDDA LTI RVLIES
N5, Thbb MEVKREERPEEOBFRICEI > T. 2 EoEELZ>TL %>
720, BiER-UERZ LM -> T, BTERECRBYEERER Sz kg
TIEBFELXDHEINSTH 5,

WEYRRERECET 22 0URFO = o — AN (B, BWEE) OR»r7T, B
KIEGIRIFFEFT DL RBRBERZ S 12RO & 5 Wil Tz,

(e BT 2 8 ROMFERLE L ZOILEEEZNE, REXET 2BERIEIE
KEBIZEZELD T, MEMEIENE L THEZTERT 25D THI» 5. BE
OMR 22T Wb © BIEEMEYINR R RET 5 2 C IHSRETH ., FEeH L
BRLERLEZLELTIVDOTHE, ThIZb1b 6T, ERIFERLRERER
B P EEOERNBRENCE»rENTHoTld, HEFZECOWIEDET
hid. BRMEYRORBFECHZANTD, HEBPTATLEZIE, Hr0EInrk
W, HEWVEFEDLTEVWETHREIC D BE T, MEYKRBIERL Twa 8, TOHE
B3 TREMLTWBZEBLIELED 272 E I BEBTH 2, MEMKOREZ., B
ZORFEICTRIAE L L TRV XFEREH» 2 DT, ¥ 0L bREEFEK:
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G L THRHEOHEERNEL T 2D TH S, RIZILB» OmD TERNREETH
ZENSEZ T, BERNEEOTIITbNER 5 BWIEnD T, EoIEATH
BEHEOTIRTEINT, ZUDTHEHOEWNEER TN TELHDTH 5,

A, MESRCEE S N BMEYEORELARNTR—RFEELED., ZOHE
P INIE, BIECOMmE IR B BB IN I T TH o, BEMZA (LT, X
@ IFO % 721X FBEMTICAT & [B—HEE) T, BFNKE L 2 0B E» & RERMEY
BROSEZNERETICETF. Bl—RMkd &0 TREMEDR 2 ENEF» 5 £H [FO
O & HRET L. # O#EE % £ & IFO List of Cultures (55 1 jR. 1867 #k) %
1953 4 (HEF0 28 £F) WHiR. AFE L, ZOMERIZ. BIECOfEfMI YO EE 2 ME S
ThodIEEHPNCEAT2bDTho7ep s, FAEED JFCCRESTBVLT, BE
SRR O ENREMAEYROBRET 2IRE L £ 2 5, RS T GTARIEMRER
Et5e TERBEIRO 7 4E S BB s 20158 ] ((RERE. IROE—RR) 2% 1954 45
MOIRE 572, K50 ZIIE VRS OMAEYENFRE NS 1RSI 6 SR
FELTiThbNiz, Z0% LD IIEAHBEERREIHEY, “JFCC Catalogue of Cultures,
1962. 1 ed.” BSHRE Nzo Lk, BEVZ 07 OHRBTER RN ST o>h, 1992
FEOESRICE> T3,

IFCC IZE5IXE 2 4%, 1949 4EE 2> & Annual Report 28H T & NS D EEIA B
B YICET 2 mESPATKINT, LirL, FPEESZETLELEREDERN
Eze U GEBEOEENL 1954 FE 2 RBCFEILOPD R ECE STz, B S NIHERE
b—IGFEE > T, u—YF XD ¥ —iIMEMKRICEET 2 BHRER L 9ERRCZ O
B 2EE ., 4% International Center for Information on and Distribution of Type
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Protomyces, Taphrina 72 ¥) , OFITR L7z d DIF, & RO RE I NI Z &b H
B, FOBOMFEIZEL . SHEICL 5RTIHENE LS ERNTWESBFETHS, 20
KOG THEF—2ODRRETH 5P, WEZTOHEREB T 258N EL TAWHOD
TREVIEERLIEVDESTH S, BBRD L 512, BKIZL 5 RTEOREZERER L
PHoTVRVHRTRRR2EBZVERWVZ., HEAERTRELORKE ZRL TV
RTh s,

2. IFO B} BB VELET : B S NP LKL k303, [FO OBEEF I
SNIEELZBIIZL TV A HEAORFEHICHNTA S, BKOEYELHERICED >
72D d B 2 AMINEHEKETH 2 83 HEROEWEDOHEIFIZ T CiiEw BRI H - 72,
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3. BYWEOEENBI kb, FARKBLTEYE LR, BEELHEE->TE
RAFERERT. SMEL TEYE., S, EERE LS bDTH S, EYDE
FERRABRE L FIEN T Wz, BRICK> TEMERERT 2EBWFE L5, KEFZLEY
FLRERATRETH L ELLEORFHIIIBEOER TH 720, ZOUE(1883), BLiZ
WY I EYZEOB 2L CERABEO—SFE L THIL T 2EAI EE > T, B

#£1 HESEAZOZMHIEN D BRI BT BH5E

EEF MYXOMYCOTA ] 2. K885 (o ¥F R
A, 755 A Acrasiomycetes Hypocreaceae
1. 72353 2H Acrasiales O 3. KUY RF 728 Polystigmataceae
B. ZMRI#E Myxomycetes (¢} 4. Y& Y7F Sordariaceae
C. %37 HEH Plasmodiophoromycetes © 5. Y7 A1 T7F  Diaporthaceae
I. 22 7#¥B Plasmodiophorales @ 6. /v 2 A7 2 ) 7F Halosphaeriaceae
7. 7v 7 4 A7 2% 7H Amphisphaeriaceae
i (@) P EUMYCOTA [®) 8. 2 A¥ Y2y Xylariaceae
HEFHTM MASTIGOMYCOTINA (@] 9. 7Ny A2 F 8 Clavicipitaceae
A Y RA M Chytridiomycetes (@) 10. EK 37 ZAF  Hypomycetaceae
O I.v#H»EH Chytridiales D. /NFF{0 5 #5  Loculoascomycetes
O I.29<%/9%vH Blastocladiales O . Y7 v#9 4[] Myriangiales
O M. 4% 3 Fux F+F Monoblepharidales I. ¥#¥7H Dothideales
B. R4 Oomycetes O 1. 7% F 272 7F Pseudosphaeriaceae
O I. 3X#YH Saprolegniales O 2. #7 7Y% 48 Capnodiaceae
O . 73 XHEH Leptomitales O 3. F#5 78 Dothideaceae
O M. 24y 720hH Lagenidiales . v+ 285 H Pleosporales
Ol. 1. X¥F 297 Venturiaceae
HAEWM ZYGOMYCOTINA O 2. K1 UA 272 )78 Botryosphaeriaceae
A. %AW Zygomycetes @] 3. 2w 3 7F  Sporormiaceae
] I.77¢H Mucordes © 4, 7L A ZHF 5 F Pleosporaceae
L] I. PUYEFHEYH Zoopagales N, e 27U % 4l Hysteriales
@ M. »xA¥H Entomophthorales O V.~327xY97H Hemisphaeriales
B. bUI I —F 25 Trichomycetes [e] E. 37AR=7H Laboulbeniomycetes
© 1. 74P 4H  Amoebidiales F. #8#d Discomycetes
(@] I.#+v7v4%%H Pezizales
Fo 5 @#Ef ASCOMYCOTINA . 7% ¥ 4H Phacidiales
@ A ¥TF0O5HEM Hemiascomycetes © . €227l Helotiales
B. N&FD5 i  Plectomycetes © 1. X% 278  Leotiaceae
(] 1. ¥4 /7 A2 2% Gymnoascaceae © 2. ¥ v H 2% ¥ Sclerotiniaceae
[ ] 2. %2 7F Onygenaceae
] 3. IY U AR Eurotiaceae HFEFEM  BASIDIOMYCOTINA
@ 4. v % 2 7 F Trichocomaceae [ ] A. F40T7 @8 Teliomycetes (Hemibasidiomycetes)
] 5 =AU VAEH (Av VAT FER) e B. E®#A Hymenomycetes
Pseudeurotiaceae ® C. BEE#  Gasteromycetes
6. F Oty
C. #Hi#8 Pyrenomycetes Tse2@BfY DEUTEROMYCOTINA
(] I.yFraneB (OFrvaxsH, @ A AELEERFEM  Blastomycetes
Y FvI s+ YB) Erysiphales @ B. R5E2R R EH (B E4) Hyphomycetes
o M. xY%3H Meliolales -] C. TEFRTR LW (FERTZLEM Coelomycetes
O M. 227+ 3B Coronophorales
N. 29#EH Sphaeriales
Q 1. #7 44 X b8 Ophiostomataceae,
® Ivu7 A2 AB Microascaceae,
] 27 EE Chaetomiaceae,
@ A7 7 AKX I8 Melanosporaceae
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L woTh, YFZE TR Z2F / al2ib: o Twicdd, % OREER LRI
B BENRE - 7: D BIRAEREDER (1884) »oTRTwhrtBbhb,
ZDEIZE. RBICEYMORZOBINEYE L L TRMNL S T TIRARADIAATETE

D, £ T 2MARE D S OMFEFIN LR > THAMBOZETHEYIF & UTH
BLpproTniz, ZOMEMIELIL. BHERMICA > TRBIZELR > L REEZ R T,
Thbb, BRMNEHOABMBZHERNOBA L & b IEYEE —BEYE L U THIE
Bz, 2. RAKEBEOHBHIE 2SE I LU CHFH 28 (1871) . 1887 Fi i3 =B
REREEREFR EBEHUTHEERFE 2D, HERCEYERREL NIz, SN
HET LB L CAEICFHCRERRIZE L L TOEMFEANLDSEAR LT TH D, 2OH
720 BRI ERA T HROEYEC L > TR EELRWEEND - i &,
FIRREBRBEBH->T:bITH3, 20, Ia—a v STREFLIZEOEYED
Eh SIRECEYFENERB LURBEER D> T-0Z L, BRTEME OEYEDOIF
BRI ERTES> CIREVENERABIBITLTLEo DI TH DL, ZDIERIE
PHAR E b2 2EYEROLESBEIE. BYH0 o 2REREL LCEMENL
—ZIBoTehIT T, FOBERZOBROHAEROERREZORBIZ T kh o FEY
Hl-zlztBbhns,

POREWETEE ko THEERD. R1IECHENLTWS LS L HEAOBEEFSEORYD
ZEDEEDVEDTHA D, BHEBTIHICIEEN L EVLAER b > TS A TW
TS KB IHEYHE DOREE D& S DEREDFEDLE LD CEEEEZ Tz L5 Th S,
UL, BEELZWR, HEUBCE-E- T - E - BEOZSHTENZTLEEOW
TEBIRS>TEREEELORER., & A5 & IFO O & OMEMREFRIZ
FTEDPORFELBIIZLTWAE I EBNbd b, BELREOHEBICELNEIED
BWIFO X, BRI FESSFORERZEL LRI, FORE L L TOEKRE2EERIC
MZTERDTH 5,

TSRS A YRR E TG S N2 IFO TH W L THBO A I E 5bLd &
Ll BBy, L HEFEPMERREERZIRS LD TERVEELYE
BLI3Z 2BV TERERTEOBRAREVWHDOED S, BRELIZHF, i
WCH - BEEIC D A EBEHOKBIC T2 ZF O TELBRIZIBAED IFO OLE L E
FRONBRMECH SbLTwb, REEROSEENZE X F., A OREREEIC <
OERTHRLTOFREZZ R, DULALRFHIIKb o TWwa Z LIZEMHCED B L
ZAHThb, FEE. HFE. T5ELEL ERNRE LEFESEIZ. BRE L THRE
BROIFERIZ D H D . WHMEES & O, T ICHFFeA BRI DR L tHIR - THRAED
IFO ODREBHEDLE IR E > THATE TWw 5, WEROBEFEROMEREIC
b, O IFO DEENE SN D, 1950 FRDE, YO BEEHES RED HAEFES)
PEARRTHANTE Y., ZTHLEHEEOTIRIAE (URFERIFFTEE) 2IZLA
CHRAHE., BBEEFPBNT 2HENES L UM 2RI EHF I TWwiz, TDE,
EEPFHPNCBHERIC R 572 1961 £, MEZE 2 DFWTEWRZ LiX. 25 OSED
BECRiZONTWIIETHE, BRERCEBEERNZ O D HZEH D, LichoTH
ZOEFEHL L, REROEHE, VA ORI IZFEEE N & OHBHRET. SEAEBED
B, S6RER IO ERL 2R TER Y, —RIZ, 2T L CEREH
BOMRE LTHEENH T 5N 505, SIEPROE R ICIIHIR G 25 5 5 EHEFIHEE
BEDO#ME: AR FRARTH 5,

BED X3z, IFOCBRHEDZFNFNDOSEFORESLRLHEBORRERINL ., HE
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T EBEHEMEE R ER T 2 BB H D IS W IFO BHRREBEEDRERERLELT
ﬁ%b’?ful% tb)ii 50

II. IFO &7 3EEAEDEA

IFO Iz BT 2 BB O EFHWEORREIZ. LD & 5 CHMERICB T 2 HER
X . Descriptive Catalogues 8 K ML FpETEICEH E SN THE D, L b b TRE
WZhlzo T ADTHEZ OFCEBNT HME S B0, ER > MFRERZLUTOZ
YR EEDTHEOEK, MiER IOV TEELZNOBENT 5,

1. Descriptive Catalogues : 43EZEIXH & W S5 & FIRRIC. £ ORISR % HIR. F5&
LCEUDTHEMICERT 3 2 ik b, £ I TRITTEHOFRR L3051, BEKE.
O Enb 2 s d, IFO OBED—D L L TANTF v — IV 7 ¥ a v ilE
EUTDEEND D, UREDS, TORMEFOERL L EREHROMEIIEFEEL
B, IFO OEEFNC B 2 W58 OREMR & B, B OB, £ RO Sk ERR
DEBEBD > TREROB WS EEMMEEZR> Twd, COIERF—F—FIKTES
ZETRRV, BEFPERYOMETH R, IVvI7yaryZiT28ICL2DT
H59, —fRENCOEMFRDEE. HEEPHED L > D U7IEARDEENR T
SOMEET A LETRURDIETHH>T, Lrd, ZOMEOARABEIHEHERE D
EET 5, HENRELTERALSHWE T 2L OBEE B RN T2 24
B, AFUEEREOAEZE WS, Wh®3, herbarium taxonomist LR & h 5 3FES
F &b, IFO TIHE W BRI S S Bitk s L OCFraERE T b & 0 TREFEROIR
. B, BXUORHOEENHRCEBSBIEENTE ], 20X 2FELRTRE
BEENEICER L 2o THREDIFO Vv 7 vy a VIS TEDLN > TERDTHY IFO D
BETyH 5D,

Z ZZET B Descriptive Catalogues {3 % OEFA R R L TV 5, ForiERETIE R 05,
HARGDSFOEELHF B R oo e, THRRERCH I CEmEhs, 20
&, IFO TSR SEFCEL T E L TE LD 6D, ZDENICHEY
B3zl ey ) — SRR AED B 2 DT IFO SERZEOEN OBFIC HI1TTH L L IFO
Research Communications (FEWFHMEZR) O 45 (Annual Reports, 1969) »SaE -7
Descriptive Catalogues of IFO Fungus Collection 321 TH %, T DIREIIML LT
5NT, 165 (1993) TIX 94 BHOBOMENH 21T 0Izo T, TT, EOFRE
B O, BEEEE, MPBEER LD Ro B EEHBEH > T, ZORERKIR
IFOaVv 7 ya vz o TEEESHIEN TS, ZOR»PICE. TOEET 2
B ETFCHMT UL R FEOEEREIZDE TN T T, LEZSEFEN
HERENSLHIZAV Iy a Y CEETHE P, 2OV —AWNRREEZANITONETES
Do

—iIc. HREORBEERER I TTME NPTV, ZO LI %y ) —XHLHE
JEEOEERE S B EIER TV Z Lit, IFO BT % & O L YREFEEREORBE T
bd 3, HEMRCAAIRZEEOEF/NRER IFO TIRHEETZ B I b Twb,
FORBIIHII UL ER D I EHZ 0D, HAFEREDGSRRIH NN T2 THo 72
BB CH-RHEENENEER I RHEINZIHLUTH S, HEEY X b
KEBMEN-EE2»EEL TCRNEDLRETHA I, SHOELOHEAFHETHS &
FERICHERINIOT— Y RBBRACEERERE2 D672 LR 5,
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2. NEEEEOFEENE . koL L THEAEMN BT 2 EEOBETIIEE)
Bhb, IMMEBOWLBA—AITVUT e Za—Y—FF (1965) »oIEED . /I
MORERMIZ L 5= 2 —F = 7KRERTELHE (1965). 7o A4 (1967). Bk (1965) .
A VYR FY (1969), 7V —>F > R (1971), /877 « =a—F =7 (1973) @
BE, BU-FES w7924 (1979). #E (1980). oy 7 (1985). 4 A5 I
(1987), HE (1989) 2 EOEF B L TFElARES I TwS, FhEHZLE
ThH5, SEEEEOSMEZMSIZ. B RMOER» SEESSHLTFR o045
BAEZHED D Lo TSR EERIEL D TR, BEOEHZEICB T % HEE
FIIEIZ. ELIRDIEEE - B IC L 2122 2 X 2B HOBR. BEREERIRES &
IAHETEESTD, HVEKRERZ &, HAEERC/HIEERREOLE XX 245
WHTRDTHESTRELTCLE SN TREI 28RO NS, I &I HARE
EE: LTRESNTEL LY, Do TCZONERLPIMV SR TCRELTA2
L. ERZFOBOFREMOBERRE ZLUTIHELZZ D THo72. L0 I eNEPELH
ZDTHb, R0 HADUNDENRE D & FE S8k L > TEHICHRN T2 2 &
WWEo>T, HREFEHEICHET 2 LV I EELSEENARSEZ D, O T EEEROM
HEE2EDRZIEICHRAD,

3. BRAFEOWE: BAROEIMNIS CHIFRICET L THEWSABT & -
THfRand, BEREERERESNMMEEZED VD L DT, 2ONRNKIILELRELSERICD
lzoTWwnb, ZDed, BERFHEZEESEHETHY ., H{r56E L DEEHEICL >
THBLVWEHESREINTE TV, ZOBEORI>THBEBRMOERE, ¥, =
EEVAREDHEERI I IXMNEEOEELSZEDLNTVREHDTH B, L I 3D,
ZDHEELFOEHBERZELSRICDOIz>TWADT, B LTHRCETLL-EED i
BUNCE DD BEIETZEALRBELROD, L WS ZLIIRVIEETEPo 2, JOEARE
BRICHEDL D XD E LT O - BILIC X 23 A BI U YN AD Y EEL W HiFE
WX BWERTH -7z, HEROBEEDEFBE L BFED . Thbb, Hon UK
HWUZCHERELHUOEERBCREL, —ElB—Ho 2O EL T, 20O LcEE
LCE L eEEL D EENCHEET 2 Lot KERTETH - 77, FFFROEER TS
LB, BEZTIRBREBLIAL, ZOHKRIZE> T, BVICE FIcsdd 2 HE.
TIRH. SR HET IER. S OREESBORKEE THRETIEHE TEER
LTl T, 2 I RRBARECHI L TV EOBBHEADH 2 Z L 8b o Tz,
FOREOFHMIZEATH 2 DO TERD 5-6 B (1971-1973) 2RFEI NI\, BB, &
DOUFEEE THEREL 5 RWIZA NS  OFSER. o CcHRFERCEL Tk
Z DEE, REHRD 2 WIFEEFHICHREREN TS,

Elo, BEREZDODDTREZ VWL, ZTho OWERPE M HEEENKEZ O
OEFIBMORER, LD X5 BEHOEERTLEE» SHRFTHEI LT W A E
TH5,IFO TH INSBETHEOBIMNIFRES (1981-) 10k AEBNEEY L bo
TSR 5T w3,

4. EVEFEREOSE . EMFEEOSEIR. HETREYREZOHBEN TITh
NTWIz 2 EBZ VI SRV SBERABYOFERENEBRLHR LB o Tz, IFO
TREFMEYOFRE. S8t DR CHT > TERAEMO A% 5T, L EY—BROFE
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BEICE TR VST, 7z, FStOEMHREYEE L OXEFFERDO D Lk tb 2 H5E
ERITLTWS, FHEHFEETH 2 7 0k x> HO Graphiola 2> & O FREEERR
anamorph OFEE (1971), 7 U Z DMEIRDIEIWCHFE T % Actinopelte (1971,= Tubakia),
Cristulariella (1974), Pestalotia (1975), Monochaetia (1975), Pyrenochaeta (1976), Arth-
rinium (1979), Septoria (1982), Alternaria (1982), Coniochaeta (1988) D433ERIHFEE ¥
BENTH D, HF, EPCBT 2FHREEEOFEL ZOSENEHSNIFZLD TW
B0, IS U CIIEREZENZ RI» S5 DA% 63, Rtk s LRy
BWF5EHS IFO TIRED 5N T W B, Rz, MBEETICH - T3, EPFEREOTFER
H5VEFHEFEICESN S anamorph DB 2 Z EBLIZLIERWIE SN DT BT, R
DHEFERZBIT L ZOWNIIEA, IFO THIHENED SN T B,

5. BERKCAERTAEEOME . ILHOFER. H2WiEEE ORI 3B D 25
ETFREZIKERELEOOMAT B Z LB L Q5N TE D, IFO TH % DHENT
bhTwd, £, BE-EEERERO OB ICEL THEL2 T TR, JHH0E
T & KERELE % anamorph 10 D FREE-BEEDHE Hymenoscyphus % B
2L Tw5%(1966), Z0Dft, KELEBEADOHHEZERRE. $hbb, FIEERE
BN TWBKADEER ED S 2 TEE L TWw 5 aero-aquatic fungi (A4, FEA
. BAELRELFTA T 2EEERERH) 28R L, IhoDERBNL EER IRk
TRV, KEBETEML W EE L TREFAVER L, EESHMNBEDOE WS
HIcE 5 3N D L RRRFERE R 2 T ETBIERE NS, SDETFHEENT T
BED ZENTHT, BERL THAKEREER T, BEFOBCHRNEENTWS,
ZOBEBEOBRDBR T, F"E2BEOHE Cancellidium, Beverwykella % Candela-
brum OFEBERE S N,

Elo, KELIZVZRWY, WEOEEE» S EEN LI SAOEENLRVWIEE A
2Zbbhol, BEROTNEAMOEE,S 56 B, 1T0EOBEENR D720
LEZOHITHD (1975), COERBCERNEA., FRBEEEIEFEL TWE I elbrb
K6 EHSHE. ImESN TS (1974),

6. ¥WKRBIOEAKCEETA2EEOHS : HAZEBECEZD SO L, HOEY
WL TRERP S LAV D 072 LD THBHH, T LBEEYOMIE LD L 1HE.
RPN Z ECHERT 6T T, Bz TIEFEE > THEVBE LA
PEEDFREREEL SRS, Lo BEICKDb T LESTWS, &2 528, 1950 F
ROBFL S 1960 2 A 12T T, R THACEE T 2 WEOMTE. Zh b s
o e RS EEICHE L TL 3 ICE D, IFO T 1964 FEEH» 5 A ATYE
TTFHRHAEZIILCD, AERKIEVEWARLEFEND -2, 23, FE LV
FEREKCEAL T—EHMECZ0—E%2 L0 T M LECER L TEEEL D8,
BEL, HHEFNLEL2ZICD, BRERTIEE (UT. BEFEEE IS X,
HEEPEROBETE L, £EAICDIEEICD F OBREICHEG L 2R 2 2 T 353,
Rl B EIET b OTRZ VL, BRI HHEOBIcARICHE. &Ik
KTCHEBLTCELMRSHF THLOTXMIDEDRP T WAL DS, ARTETL2EE
DEHEVEFEREZRE, MREONRIFEEE. TT2EE. THLCHREEREVSE
WREZENEZ L LAUBRLHEFEEICR T ST, HOMMECERL C b8, BEIL
EBROREBIZANZY) OV TRRAEBTRZL TWBEDT, HER EROMETHY HIT2H
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HhkEot, FORE, B— (1966) Tix 6 EARIRE. DK, M3V &b
5HMNE T TSR, M 25 MoBEEERE (1969), HAREORGIX, FERE
HERBROI AN FEEEO DO ESE (Pyrenomycetes) ICZENDIHTH 5, X
Too TR0 OFEIETIC IR TEY (appendage) 2 22 272 b DBH NI L E
Thb, £772. BEOELLOEEE R > T, HoBEKEBCHELL THWEDT, %
B pH 3RO FNIEW S DT VA VEICH 5 Z L b RELBHETH 5,

IS OEAFHENHEORHENDO L TEARREIEoTE T, LR35 EED
TRV, Bxix, o 3L oBFEBFANLBITULEHREEDORH» T, @600
HETHICEEST-00, HIWEEIC EXD DT THTEIZ S o7z b ONREDHE
EEETEROLEBEBRLTVLEIATH S,

VA FEE O DIEE ST IFO T Z OB HER KT 5N TB D . KRETTEEED
BEDL ST, BRI E-TER» ST ESEET 2 HE. D50 IEEMOEETHE
ELEW»OMETHYHET HER E2E> TEZROBISHERIN TS (Fif,
1989) .

EAEFEEOMEREIC 7 uo—7 KB cAEBRT2EE~LTITDOND, v 7
O — 7 R3AER E b wbil, BVEHIEOBRICAEET T AR EVOAETLOTH S,
THIRF I IIARTTH H 6 b, WEERRC B O TEHIEAKICES. L I5FBEEH S, Z
D& BABIIA»SFNL BHEABEL > TWBDOTHEARE JIENLTWE, 2Dk
3 REAKEIZ., BEOELOBETLTEINEBRELEEEZLONLDT, ZIXAER
TAREER RO FEICEEALDLIT TH S, TDXDBRPWKEBKRKOANKL L 572K
BOBEEICEL Tk, BCHAROE WA COREEE. SR E) T, %
ZBA. ERLTW2BEREEOOMESEE L ONT —I83H 550 (. 1973),
ZOWMETE Y /a0 -7 % LOTHEICHEHEE. 8ERBCE THRERLT. 17K
WEB-S> TWwE vy /7 u—7DRBPEELSFEL. TOLREZTWAEBEREY S
DI SEREERSE. BEL, BREMC. 5 WITERBENCHEBERE LT, #
EHEERZDDORMELEEEL T3, ZOWEE. WBHEFEE L ORERRICE
T, W OoOLDHE, X 5ICHE Mangravispora Hyde & Nakagiri (1991) OE&I7IZ
Eo5TWwb,

DlE, => 7 u—7RKBOED &< O BEREC R PRAEOEEVEER SN
TWaH, WEZTOEZA, KSSE, BHSIHEA»SRWEZEINTWLSEEWI,

7. TREEEOSEER
HEORMAEOEWEMr. v 2wk d LR - BB IaL 555
B, DEOHTHD ERECENEMOLBEELET 22 Licbd v sd, 22
T, RSB L AEFE L 3 BOTHOEND B, HIE TR, HEARERERE L TERE
TEESIN, HEFERD L, ELORE Y E2FRTHY ., ZOREILELOERE
RPHOPICT HERTH IR L, TNEEPENE RS Z ik, Lrd, S
DEBE LTHEIEDOEDII>TWE VS 2 b b, BEOBE. TONEE
FEBEYSRERC Do B, LRI B 5. BRI LT, HEOEER
T D EMAEREMEET 2. LLINEILCETBEIA T2, TOER. i
AHL DD ELTES NI — THR5E2EE (Fungi Imperfect)) #7925 2072 ZFR0O
EMTH2, DD, BEOEELCITANE L E\EOHERLSH D, AERRERIE
. 7o A TFEESHTREESHINE, TORBETEU T, 50 UOBHEHRT S
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NTHAHHEEROFO LN BEREAE., 72 L 2 FFEEED 2 VBEFREEE Vo2
EZABIMED T oND, & IABMERRIEP D LrRONEVLEREIZES ok
Wk, RROLENLMNER2SZ 2 CRBESITELTHE WS HEB»S “FEeH
H R2EMOBEE DD, R L ZEEREIRXTHFLADbLITH S, EHD%
DTEEIZZTCHIWMOPFTH 5, FNETHEBFROEFREICFREINSOSEEENR
BT TH2, ZOMSRELSHTHIATLEEIC KA., WYHFEE. AMYRE
BHOAZ S TISAMED L LTEL 25 ABEE L OMb Y 28EWD ., B LR 24
D7z &V EENERN oIz, D70, BEERMOFZUICIREBEINTEL SEE
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ELUTHEHAINTELDOD, BFOREEL2B L, WbW®w3 Saccardo FATH-o 7z
(1886) , TNRAREIEDH 1T, EHEEHEIC I 2FHAE L L TOETFEWIRTE DL
3, TOHEFONFEEOENT, BETHEMOEZMZDICAVSILED, [HE
XA EER BT 2 EFIOXPIOERE R Z Ol TFOEESN 2T ERHwo L Z &
THolzo DEFOE, B, BEEZ LI, MFERCKXE ISP T, TTRIZRIZE
TEERBDTHHDT, DL BRFEDOENSEEREHEL U TRIICHTL 2058FR
BETH-7DTHb, #IT, FREHEORNEEZ LD E L TRIBINIZDD
SEFERERE I EEERWISEER T o7z, WFOIMULLRIEI5DB
BEOLRFEDEWELTENSE HDIZ, WHIETRE R LDT, 0EFE2OL5%N
FhOBOZRMERRL TWEREER., TETZODDOEEFERTHZLT2HDT
Hb, BPIO I DERERFWTAEREFMIZR 1 (F., 1963) DFEY ThH-olzds, DK
%X % D%, Dictionary of the Fungi (1971) TIER2 O X 5 wwHEHE, RR3I iz,
Bz, EYHERCB T 3R MEREAN. H50IEHFSTEERORBEIICE I EIEH
B, FOEIDCIIRFRITAREIEROEELD 3, ZOSETFEEERD. FiRD
Saccardo HFRIZK &R, I VRKEEZRKMML 72D TH 3 L\ ERIEMIZ, TERER
DIHFEZ D OEEEROEIZI S SN TV EISEFEREZEEHCHN T 221X D
BRENTNVnD,

ZOBROER X, T0%&. BBLOEROR, RETKN3IDL S kg Ldboh

A 57%% ;%

'?va*"(Al)ﬂ @ a

7’1/'7\:1’;_ MU (an) 2 Db fe
(TA0R)

Maéa

1 SrBR% (ar)

D ]

Lo 7L -
D
w b
DO et

7 4 7o & (ph)

# 2 (po) = m
23XV % v 2 B (mb) SR (ma)

Ainsworth (1971) C L B3 RBLE O£ 0 EFH
(Hughes, Subramanian, Tubaki [X)

2 Dictionary of the Fungi (1971) OZFHK (. 1984)
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Holothallic Holoarthric Enteroarthric
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Microbial Diversity and
Application of Microorganisms

Kazuo KomMaGATA

Introduction

Recently, the term of “biological diversity” or “biodiversity” has become well known
to the public. Biological diversity means variability among living organisms from all
sources including terrestrial, marine, and other aquatic ecosystems. This includes diver-
sity within species, between species, and of ecosystems (Convention on biological diver-
sity, Rio de Janeiro, 1992). In addition, biological diversity involves the great number of
biological species on the earth. Plants, animals, and microorganisms are consistent
elements of ecosystems, and play important roles in element cycles and other functions to
sustain an active and clean earth. However, biological diversity has been reduced
significantly by certain human activities.

From a global point of view, tropical rain forests occupy only 3% of the surface of the
earth, but more than 50% of the biological species inhabit such areas. A survey found
more than 300 species of leaf-feeding insects on a single tropical tree and about half of the
species were undescribed. In addition, ants belonging to 43 species and 26 genera were
recognized on a single leguminous tree, the number of species found being comparable to
that in the whole of England. These findings indicate the close associations among
plants, animals, and microorganisms, and the richness of biological diversity of tropical
rain forests. Microorganisms are an important part of ecosystems on the earth, and are
responsible for nitrogen fixation, bioremediation of pollutants, and soil building, and the
life of plants and animals, and even humans depends on the activities of microorganisms.
Food chains in nature cannot be completed without microorganisms. Nitrogen-fixing
bacteria are well known for their benefit to the growth of legumes, and nitrogen-fixing
algae for the fertility of the paddy fields in South East Asia. Ruminants depend on
microorganisms in the rumen for their nutrition. The development of modern biotech-
nology aspires to isolation of new microorganisms and improvement of their attributes.

Bf F13. KOMAGATA Kazuo, Ph. D. 1928 A, HREARFLEER, HEEEXR
FHEER, AR,
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This is due to a great extent to the genetic resources resulting from microbial diversity.
However, microorganisms have been overlooked compared with plants and animals
because of their microscopic life forms.

Microbial diversity 21

Because of the importance of microorganisms participating in ecosystems on the earth,
the International Union of Biological Societies (IUBS) called on the International Union
of Microbiological Societies (IUMS) to cooperate in a program on functional microbial
diversity. Thus a workshop was conducted by ITUMS and IUBS, and an JTUMS/IUBS
action statement was set forth in Amsterdam in 1991. The major actions proposed in the
statement are as follows: 1) Establishment of a major international initiative, a Decade of
Microbiological Diversity, provisionally called “Microbial Diversity 217; 2) production of
an inventory of all known microbial species; 3) development of standard systems for
sampling microbial communities and associations in different environments; 4) prepara-
tion of a list of habitats meriting conservation because of the importance of microorgan-
isms in those habitats for ecological system function and maintenance of the biosphere; 5)
encouragement of conservation of environmental samples of disappearing habitats by
long-term cryopreservation methods; 6) development of networks between and increase of
capacity of service culture collections in collaboration with the World Federation for
Culture Collections (WFCC); 7) encouragement of programs to develop techniques for
isolation, culture, and long-term preservation of microorganisms; and 8) support for the
establishment of databases and networks. Following this action statement, an interna-
tional workshop on “Needs and specification for a biodiversity information network” was
sponsored by UNEP, IUBS, IUMS, and WFCC at Campinus, Brazil in 1992. At the
same time, the Earth Summit was held at Rio de Janeiro, Brazil in 1992.

Microorganisms and their distribution in biological systematics

Microorganisms have been ambiguously acknowledged, and the concept of micro-
organisms is not well recognized compared with the concepts of plants and animals.
Microorganisms are versatile and heterogeneous in a biological sense, and bacteria,
actinomycetes, molds, yeasts, algae, and protozoa are commonly included in the category
of microorganisms. Microorganisms have common characteristics. They are: 1) small
size, 2) high metabolic activities, 3) rapid multiplication, 4) ubiquitous distribution on the
surface of the earth, and 5) cultivable ability isolating from other organisms. Introduc-
tion of a pure culture technique made it possible to handle such organisms in the same
manner and include them in the category.

Major studies on microbiology are briefly mentioned for the better understanding of
microorganisms. Needless to say, the discovery of first microorganisms owes much to the
work of Antonie van Leeuwenhoek in 1677. However, microbial activities and functions
were made evident through the study of lactic acid fermentation by Pasteur in 1857 and
the study of anthrax by Koch in 1876. Rhizobia were isolated and identified by Beijerin-
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ck in 1888, and thus microorganisms were recognized to be important in agriculture.
These studies were carried out about 200 years after the discovery of the first microorgan-
isms. The major studies in microbiology originated in fermentations, diseases in humans
and animals, and agriculture. Thus microbiology was deeply concerned with human life
from the outset, and lacked a period of study of natural history. As a result, studies of
distribution of microorganisms have been limited to certain subjects. Incidentally, the
word “microbe”, now in common use, was first introduced by Sédillot in 1878.

Haeckel (1) separated living organisms into three groups, plants, animals, and protista
in 1866, and primitive organisms were included in protista (Fig. 1). This was 12 years
before the Sédillot’s use of “microbe”. Therefore, a substantial concept of microorgan-
isms probably did not exist at that time, and microorganisms in a modern sense were
scattered into plants and protista. With time, procaryotic and eucaryotic organisms came
to be distinguished on the basis of cell anatomy, and the concept of a bacterium as a
procaryotic organism was established in microbiology in 1962 (2). In 1969, Whittaker
(3) proposed a five-kingdom system consisting of kingdoms of plants, fungi, animals,
protista, and monera for all organisms on the basis of their energy-yielding systems and
cell anatomy (Fig. 2). Microorganisms with the common characteristics described above
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Fig. 3 Three domains, Archaea, Bacteria, and Eucarya, proposed by C. R. Woese et al. (1990).

Bacteria: 1, the Thermotogales; 2, the flavobacteria and relatives; 3, the cyanobacteria; 4, the

purple bacteria; 5, the gram-positive bacteria; and 6, the green nonsulfur bacteria. Archaea:

the kingdom Crenarchaeota: 7, the genus Pyrodictium; and 8, the genus Thermoproteus; and

kingdom Euryarchaeota: 9, the Thermococcales; 10, the Methanococcales; 11, the Meth-

anobacteriales; 12, the Methanomicrobiales; and 13, the extreme halophiles. Eucarya. 14, the

animals; 15, the ciliates; 16, the green plants, 17, the fungi, 18, the flagellata, and 19, the

microsporidia.
are distributed in the kingdoms of monera, protista, fungi, and a part of plants. Recently,
evolutionary relationships of living organisms have been clarified on the basis of
ribosomal RNA sequences and other data. Woese et al. (4) noted that bacteria are distant
from plants and animals and, by contrast, plants and animals are not so far from each
other. Therefore, they established a new superior concept of domains over the kingdom,
and proposed three domains, Archaea, Bacteria, and Fucarya in 1991 (Fig. 3). In a
modern sense, bacteria, actinomycetes, cyanobacteria, etc. are distributed in the domain
Bacteria; methanogens, extremely thermophilic organisms, extremely halophilic organisms,
etc. in the domain Archaea; and molds, yeasts, basidiomycetes, algae, and protozoa, etc.
in the domain Eucarya. Microorganisms are regarded as collections of evolutionarily
different organisms.

Numbers of microorganisms and microbial nomenclature

Broadly speaking, the number of species of organisms hitherto described is 1,500,000,
and the actual number is estimated at 10,000,000. Hawksworth (5) calculated the total
number of known species of algae, bacteria, fungi, protozoa, and viruses to be 149,560
(Fig. 4), and estimated conservatively the actual number of such microorganisms to be
1,830,000 (Fig. 5). An extremely large difference in the numbers of species is found
between the number of bacteria and the number of fungi. About 3,600 bacterial species
appear on the approved lists of bacterial names, and by contrast about 69,000 fungal
species are known according to Hawksworh’s data. This is due to the different nomencla-
ture used for bacteria and fungi.
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In the early days of bacteriology, naming of bacterial species conformed to the
international code of botanical nomenclature (the botanical code) because bacteria were
then regarded as lower plants, and the starting date of the nomenclature was 1753, when
Species Plantarum was published by Linné€. This was 80 years after the work of Antonie
van Leeuwenhoek and about 100 years before the work of Pasteur. Therefore, it is
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Fig. 4 The numbers of known species of microorganisms in the
world taken from the data of D. L. Hawksworth (1991).
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questionable whether bacteria were then recognized substantially. In such circumstances,
the International Committee on Systematic Bacteriology (ICSB), IUMS revised the inter-
national code of nomenclature of bacteria (the bacteriological code) in 1976 and 1990, and
decided a new starting date, January 1, 1980, for the nomenclature of bacteria to avoid the
uncertainty of the old starting date (May 1, 1753). In connection with the new starting
date, ICSB approved the bacterial species of which type strains were deposited with and
available from culture collections, and published the names of bacteria on an “Approved
lists of bacterial names”, which contained about 1,800 species and about 300 genera (6).

All names not on the approved list lost their standing in nomenclature of bacteria.
All new names have since been published only in the International Journal of Systematic
Bacteriology (IJSB). The valid dates of the publication of bacterial names were agreed
to be the dates that the new names appeared in the IJSB. If new names are effectively
published in journals other than IJSB, documents have to be submitted to the 1JSB, and
validated by announcement in “validation lists” in the IJSB. The dates that the new
names appeared in the original publications do not warrant priority. There are over 800
microbiological publications in which papers dealing with nomenclature may appear, but
the listing of all new names and combinations in the IJSB has now become a complete
source for nomenclature of bacteria.

In addition, nomenclatural type strains of the new species have to be designated for
valid publication. A type culture is made up of living cultures of organisms which are
descended from a strain designated as the nomenclatural type. A culture of the type strain
is strongly recommended to be deposited with at least one of the permanently established
culture collections, from which it would remain readily available. Since 1980, the
number of bacterial taxa, by about 130 species and about 30 genera, was increased each
year.

Naming of yeasts should conform to the botanical code, but living cultures have
conventionally been accepted as type specimens by yeast systematists and have been
deposited with culture collections. According to the literature, the number of yeast
species has increased three times in the past 40 years. Consequently, culture collections
play a significant role as depositories of microorganisms isolated and databases produced
in the study of microbial diversity.

Naming of fungi (molds, yeasts, basidiomycetes, etc.) should conform to the botanical
code for nomenclature, and type specimens are herbarium sheets or microscopic slide
specimens. Living cultures are not permitted as the type specimens in mycology. The
number of fungal species is based on the cumulative number of the type specimens. Such
a revision as the bacteriological code has not yet been carried out on the botanical code.

The concept of microbial species

Biological diversity has arisen as part of the evolution of organisms, and the smallest
unit of microbial diversity is a species. Since the days of Linng, biological species have
been defined typologically as morphospecies. In addition, interbreeding and geographi-
cal isolation are considered to be elements in the concept of biological species. However,
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bacteria lack sexuality, fossil records, and other attributes that are used for defining the
species of plants and animals. Thus bacterial species have been defined as a group of
similar strains that are distinguished sufficiently from other similar groups of strains by
genotypic, phenotypic, and ecological characteristics. The concepts of genospecies, tax-
ospecies, and nomenspecies are also used in bacterial systematics (7). On the other hand,
the ad hoc committee on the reconciliation of approach to bacterial systematics of the
ICSB recommended in 1987 that bacterial species would include strains with approximate-
ly 70% or more DNA-DNA relatedness and with 5°C or less in thermal stability, ATm (8).
This concept of bacterial species is widely accepted by bacteriologists. In this sense, a
bacterial species is a genomic species based on DNA-DNA relatedness, and the modern
concept of bacterial species differs from those of other living organisms.

Application of microorganisms and the background of microbial industry in Japan

Alcoholic beverages were made for a long time before the existence and functions of
microorganisms were recognized. Many interesting fermented foods are known in every
region and every country. Such food production has been developed on the basis of
region-originated and nation-originated ideas and specialities in the application and
control of microorganisms. The originality and creativity of traditional fermentation
have been transferred from generation to generation within the framework and circum-
stances of particular culture. In addition, particular microorganisms have been used for
the production of traditional fermented foods. Saccharomycopsis species are important
as a starter for fermentation in Thailand: called loogpang, they cause hydrolysis of starch.
The roles of such yeasts were more recently ascertained. Mucor and Rhizopus are widely
employed for the fermentation in China, Indonesia, and other areas. Koji molds are
traditionally used for the production of sake, soy sauce, miso (fermented soybean paste),
and other fermented foods in Japan.

Koji is prepared by growing koji mold (Aspergillus oryzae) on a mixture of the raw
materials. Steamed rice is used for making sake, and steamed soybean and crushed and
roasted wheat are used for making soy sauce. Starch and proteins are hydrolyzed by
enzymes of koji molds, and subsequent fermentation takes place under a rather low
temperature for making sake and a high concentration of salt for making soy sauce. Since
the 17th century, collected conidia of Aspergillus oryzae have been used as a koji starter
for making sake, under the name of “tane koji” in Japanese, and have been sold to licensed
sake makers. It was recorded that the feudal lord collected tax from sales of “tane koji.”
The Research and Statistics Department, Ministry of International Trade and Industry,
reported that the production of a koji starter and allied products accounted for about 50
billion yen (about 400 million US dollars) in 1990. Because of this background, koji
molds have been intensively studied from the angle of systematics, biochemistry, en-
zymology, and other fields. In addition, a mixed culture of koji mold, sake yeast, and
lactic acid bacteria is well controlled for making sake. In sake making, firstly, the koji
causes hydrolysis of starch, then lactic acid bacteria produce lactic acid, and finally sake
yeast plays a role in alcoholic fermentation. Lactic acid produced prevents contamina-
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tion by undesirable microorganisms. Such a type of fermentation is called “parallel
combined fermentation” because several microorganisms play their own roles simultane-
ously and successively in a restricted ecosystem.

1) Development of the Japanese microbial industry

Traditional fermentations were recorded about 1,000 years ago in Japan, but studies
of applied microbiology started about 120 years ago. Fermented foods originating in
Japan are clearly different from those of other countries with respect to the microorgan-
isms involved and other technological aspects. Thus the Japanese should seek to solve
the problems of these fermentations. Today, the production of several kinds of indige-
nous foods has been developed into the modern industry. In addition, microbial produc-
tion of solvents, organic acids, antibiotics, amino acids, nucleosides, nucleotides, and
enzymes has deep roots in the field of applied microbiology. These successes have in
great part arisen from the study of the traditional fermentation processes.

2) Microbial preduction in Japan

The value of the production by traditional fermentations in Japan is estimated to be
about 4.7 trillion yen (about 40 billion US dollars) in 1992. The production of antibi-
otics accounted for about 650 billion yen (5.5 billion US dollars). Erythropoietin,
hormones, and enzymes for detergents are produced by using gene-engineered organisms,
and production of erythropoietin was estimated at 50 billion yen (about 420 million US
dollars) in 1992,

Microbial production accounts for more than 3% of the gross national product (GNP)
in Japan. The value of annual production of the microbial industry including the
traditional fermentation and modern biotechnology is expected to rise to 20 trillion yen
(170 billion US dollars) in the 2000s in Japan.

3) Categories of Microbial Industry in Japan
Japanese microbial industry can be divided into four major categories with respect to
its origin (9, 10, 11).
1) Traditional fermentation
Sake, soy sauce, and fermented soybean paste are made by employing koji molds,
yeasts, and lactic acid bacteria. Sake is a national drink, and shouchu is a distilled spirit
made from rice, sweet potato, and other starchy materials. Both soy sauce and fermented
soybean paste are fermented foods of soybean, and still important seasonings for the
Japanese. Sake and soy sauce are now made on modern industrial lines and some
processes are automatically controlled.
2) Fermentation industry introduced from overseas
Brewing of beer and making of wine and other beverages were introduced from
overseas. Production of citric acid by Aspergillus strains opened a new field of microbial
application. In addition, the introduction of acetone-butanol fermentation strongly
influenced the development of the Japanese microbial industry, and the construction of
large-scale fermentors and studies of bacteriophages were initiated in applied microbiol-
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ogy in Japan. Such industrialization seems to be a significant step forward from food
industry to nonfood industry.
3) Modern microbial industry

After World War II, penicillin production was introduced from the United States.
Penicillin production was successfully industrialized in a short time, and research has been
energetically pursued new antibiotics. A number of useful strains have been isolated
from natural sources and mutants with high potential have been screened in the light of
this research. As a result, a large number of new antibiotics were found by Japanese
workers, and have come onto the market. During the research and industrialization of
antibiotics, the Japan Penicillin Research Association (now the Japan Antibiotics
Research Association) was established in 1946. Its members were from universities,
national institutes, and industry, and they made all their data open and public. This
contributed to the substantial development of the research and production of antibiotics
in Japan.

Microbial production of amino acids, nucleosides and nucleotides is an impressive
achievement in modern biotechnology in Japan. The Japanese have widely used dried
sea tangle, Laminaria, “kombu” in Japanese, as a flavoring material for a long time. A
substance with the flavor of “kombu” was crystallized as monosodium glutamate about 90
years ago. After this study, sodium glutamate was commercially produced by the
hydrolysis of wheat protein, followed by the hydrolysis of soybean protein. This flavor-
ing material is sold in a chemically pure state. However, the raw materials were not
easily obtained just after World War Il because they had been imported. Therefore,
Japanese workers attempted to produce glutamic acid from other raw materials, and in
1957 they succeeded in producing sodium glutamate from glucose by employing Co-
rynebacterium glutamicum strains. This was the first step anywhere in the world toward
the commercial production of amino acids by using microorganisms. Studies of the
production of glutamic acid have been undertaken from the viewpoint of biochemistry,
genetics, regulation of metabolism, and other aspects. Microbial production of lysine and
other amino acids was achieved by employing mutants in which parts of the metabolic
pathways were blocked.

In addition, the Japanese have used dried skipjack tuna as a flavoring material.
Skipjack tuna is a kind of sea fish, Euthynnus pelamis, and dried bonito is called
“katsuobushi” in Japanese. A compound with the flavor of dried skipjack tuna was
found to be inosinic acid about 85 years ago. Japanese researchers started to study the
production of inosinic acid by the hydrolysis of yeast RNA by a fungal enzyme in 1951,
and they found that only 5 -inosinic acid and 5-guanylic acid tasted good, and the
addition of sodium glutamate to these nucleotides enhanced the flavor. The production
of nucleotides was later attempted. One research group succeeded in the production of
inosine and guanosine by mutants of Bacillus species, and 5 -nucleotides were produced
by chemical phosphorylation. Another group attempted to produce 5’-nucleotides
directly from glucose, and succeeded in doing so by using strains of Corynebacterium
species and improved media. Now 5 -nucleotides are produced by these methods and are
on the market.
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These microbial industries originated in Japan, and their success is in great part due
to the studies of traditional foods and fermentations. In other words, these studies
stimulate basic research, while new findings in basic research bring ideas for new fermenta-
tions and new biotechnologies. From such a background, the modern microbial industry
has developed in Japan.

4) Gene manipulation and new biotechnology

The development of techniques of gene manipulation has made it possible to produce
novel organisms and useful substances. Besides microorganisms, animal cells are also the
target of such studies. The Ministry of International Trade and Industry, the Ministry of
Welfare, and the Ministry of Agriculture, Forestry, and Fishery have authorized about 400
industrial application proposals in the past eight years in accordance with “Guidelines for
Industrial Application of Recombinant DNA Technology”. The proposals were carried
out by about 70 companies, which are concerned mainly with the production of diagnostic
reagents, research reagents, enzymes, amino acids, and other products. An erythropoteitic
hormone, erythropoietin (EPO), is commercially produced by using gene-engineered
organisms and employed for hemodialysis. Commercial production of interleukin,
chymosin, and other substances is now in progress. Cell fusion is also an interesting
subject in the traditional fermentation and new biotechnology. Fusants of different yeast
strains are used for making sake and wine.

Microbial diversity in application of microorganisms

To date, more than 69,000 species in 5,100 genera of fungi, and about 3,600 species
in about 700 genera of bacteria have been described in the literature. However, it is
surprising to learn how small a number of microbial taxa appear in references to the
application of microorganisms.

1) Application of microorganisms for the production of foods, food additives, and

enzymes

Recently, a survey was made on the application of microorganisms in the production
of foods, food additives, enzymes, and related materials, with the exception of antibiotics,
in applied microbiology (12). Of about 700 bacterial genera, 38 genera including 3
genera of actinomycetes have been used for the production of foods, food additives,
enzymes, and other products. Lactic acid bacteria are widely used in the food industry.
Of about 60 yeast genera, 23 genera have been employed, particularly Saccharomyces
cerevisiae strains, which are most frequently used for the production of alcoholic beverages
throughout the world. Of about 5,100 fungal genera, only 26 genera are used for the
production of foods, enzymes, and other products.

2) Microbial diversity viewed from the activities of culture collections

Japan Collection of Microorganisms, JCM, distributed about 1,600 bacterial cultures
including about 640 strains, about 460 species and about 100 genera for research and
industrial application in 1992. Then JCM maintained about 1,500 bacterial strains
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including about 640 species and about 120 genera. These figures show that only small
numbers of microbial taxa are used for research and application. The same tendency is
found in the distribution of actinomycetes, yeasts, and molds. Needless to say, the
distribution of microbial cultures depends on the holding of the culture collection. The
figures emphasize that the number of microbial taxa distributed is small compared with the
levels of strains, species, and genera maintained in the culture collections.

Conclusion

Microorganisms are widely used for biological studies, and new advances in biochem-
istry, genetics, and molecular biology are essentially due to the studies of microorganisms
as a model of life. A new era will be opened in biotechnology in parallel with the
development of science and technology relevant to microorganisms.

The term of “biological diversity” has become familiar worldwide. Astronomical
numbers of microorganisms play important roles in element cycles and the control of
pollution on the earth. Microorganisms are not only of value for the production of useful
substances; they also play unique roles in element cycles with plants and animals. To a
great degree, humans depend on individual microorganisms in biotechnc;logy and diverse
ecosystems on the earth. Microorganisms are also significant gene pools, and these gene
pools must not be lost. From this point of view, microorganisms can be regarded as a
cultural heritage and a cultural property, and they must be transferred to the next
generation in a normal and healthy condition. Microbiologists and culture collections
are strongly encouraged to participate in international projects pertaining to biological
diversity. International cooperation is needed for conservation of a healthy and clean
earth, and strategies should focus not only on the practical utilization of microorganisms
but also on basic studies of microorganisms in a global sense. Thus education and
training of personnel are fundamental with respect to general microbiology, microbial
systematics, management of culture collections, and other microbiological disciplines for
the study of microbial diversity. Strengthening and enrichment of culture collections are
essential for maintenance of microorganisms, particularly for endangered species.

International cooperation involves a wide range of fields including political, eco-
nomic, academic, scientific, technological, and other aspects, and implementation is
confronted with many difficulties. It should also be noticed that the completion of a
project takes a long time and there are no objective criteria for success in international
cooperation. However, successful cooperation owes much to the realization of leading
aims, mutual understanding, and trust among those concerned. Consequently, interna-
tional cooperation should be based on long-sighted and long-term programs, not short-
sighted and short-term. It is time we recognized that human resources development is
crucial and critical for international cooperative programs.

According to the action statement of “Microbial diversity 21” by JTUMS and IUBS,
less than 5% of microorganisms on the earth are recognized, while the remaining 95% await
exploration.
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L IME EERBEENTE L ORDOREVSHETH -7z, UREOEE I2 L DY
LETHo6, AECHEL-ORURTH I, EYOREIZD LIEEE2ZITN
. B THEEPEFKS LI L TBL ONREMLRSEE TR RV BT, &
DHEECFE > T TREDONIHEEZRIERET L2 I L EAARETH-7DT, I
5OBRIZDOWT, RAOMREFN, ZOohd o FENZHENHK, BREDDH 2
REBRV, ¥R 5 EHEMR (criteria) 2> 6 %2 2 3FEERDI KR W H Do, Yk
DE2HFZICBVTEREEBETHEEDREED D L TR HED T, | ATIEE
FIFEERF LI ZNRICT S 2 L 3EEZD T, BEEORCEELZELIBRPEHZ S
W R 2 720D T, Rhodotorula %5 Z L1z LTz,

ZOREEREICEL TETT 2MEOXMERANS £, bPEODO, FEEE., BE
—k I WRINSEFROEBEL DT TE N, ERHEXFERICHEIATY
TEEOMETH 2BEROSEIC, BEEOFHER COEBAMEREEEICEAT S L
WS BRI RIS E T vz, EEZEO R I OHEEF ST ek, xR
EELAFHEE L T LB s BHHAERZER T 2 wiEBEIcEEhb 2 L
%5,

BREZHWC BT 2HE. 2 u=—0DFRE, MHBROSHBINARY My, AaF )
4 FOSTFHE, 0L EORZBMEEMOFIHOAE, {EEK. GREREEYOFIH
DR, s 5 ZREOERE D, BRI EESR, B O #. EEREE D53 #, vitamin
FOENRME, ZOMURFE U TEMCARESHERARELZIZEA TR o72, DS

KB B, BANNO Isao, Ph. D. 193244 xh, 1954 ~1992 FEFHEERFFEATICER, AIFE
BTSRRI R, BEslinkAstt - IREER,
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DERIZ 1960 FD2FXICEEDHONT VD (8), FHHS,IZ LT Z Lid, gk
RBEEELLPTLAAETHIEEEREL TR YT nI &, ABEOFIFHEE L
vitamin ) PABA BRI RFHEREREZ 5 ECEETHL L 2RI L, ZfrE
RERBE /22 ETHB, £T2. Cryptococcus J&x Cr. neoformance %[ T 0iE
BhaF /4 FERERE-S TWB DT, Cryptoccocus I» 5 133 L. Rhodotorula B2k L
THHEHIE & LT Flavotorula %31} 1z, Bz h3 S Flavotorula 3 OWIZEE I 32T A
NoENTWRRVLY, TOFHNFELL-/EEL TS,

2. BHHAOER

R FEERE Rhodotorula D EDRZE 21T > TW A, BIZHEHIZH-7e DI 2 O
BOFHEERIEZVORELIDEVS e Thol, AR R I L ERHATHIN, Th
5LWHEHIRIRAL b RniZ& ik oniz, ZOHE, RIRE TIE Neurospora classa, Asper-
gillus oryzae = FNZEBIIFFEVE AW 2D | BERFIZ BT & Saccharomyces cerevisiae,
Schizosaccharomyces pombe TIBLEATH 2 E N T Wiz, FOHIRIZ L T, S %
—EETIT2 S bOBKREBT., ZEEPEENERETH S DI/ TH 2, Sac-
charomyces X _fEHEDOKEMBENZ D E 2 FHE IR . FOR I —EEOBF2ES,
Shizosaccharomyces TIIREMIT I —BETHER DY | B 2O —(EHEHEEIES L
TTFEZHT 5, Rhodotorula DREFMILZ—EEE DH. ZfEEKL D, —fEET
heterothallic DM TH 272 & 1 BROEER R LK D T HEHIHARBH b 2 1340
U,

BOMBEOERE L TR ZLIETE RN, REEE2HATE2I L ITERLD
TT P LCE o TEDTOA T4 255 2 L BATEETH 5 M 704 7 4
PWET H5HEE LT, BEHR % BE U B OMIE DR iR s —Z 4 Tt single  hit
curve, _fEfATIZ two hit curve, ZfF{£ 13 three hit curve ZH < & & BEH/IC Wb,
ETNWVEBRTEDEEIEIO SN T, RME/NGIRNER YA R E v
MFREB O h R o7z, X X 5885 % Saccharomyces cerevisiae D—fEfE & — 5
HEOMITITR S &, BU T—f%EZ single hit, Zf#{&i3 two hit curve 2R L7z, #
Z T, Rhodotorula ORI X $RIEE % U T A % L single hit DEFEHEE R L 72,
Rhodotorula 3—{EHEERITH L Z E YL b U TH 5 (1), BHOBRE W B WAL
HLTHEELLEDDRMABBEIN TR WO T, Rhodotorula 1% homothallic 72
Tid72 <. heterothallic ZHZEODTH A5 LEZ iz, ZLOEOF»6 FnF
NI T 2O L TR EbENEEHHRIELN 21X TH %,

MEMOHE. PR > THHLUNDOEFRERIZEL AU THEBME VS b DL
R®TIz580, o TENRTE L OMEREFHEL SHARTHHELRXANT 3 2 LI ARA4E
THb, FRHHODOKDOETHOWIHEREEY. HUUEGLE 2T THESOHE
ZHRLFRLYDDD, HHIBRETHZ, W ODOHEZ2EEL THNS Z & (mass
mating ¥£) b K203, BEOHEEMEOD, HEWIFEERKNEIBIC W Rk
TEETNED S, REEREEKRZFE > THITELYIE, B EE NIEHEERD 7
OhhaTRETErS, HEMES Th, IREAHRI—EEL LTV T HHKRH
BEGTHD L. BELI I LOFFHIC b 2, 1960 EEHZ OFEIZEPEF LW HE
ThHolznd, BHEEAAB Z 2Lz,

Rhodotorula DRZFMPLI—FEEEZ DO THEHEDORBERG LIS Z L83k 20, £
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TOBP BB EIIET 2 ICRZROF L2 I TATKRKACZ-72DH DT,
DL S ZI R 2HRERTCES, BEFREN> THUEL®TABL I LIC LT, 104
S AATEE b MR B S TV 72 O T Rhodotorula glutinis @ TFO 0559 & TFO 0880 o 2 #k
BESGLEIRER LTV, SHoEZTH IO 2HEEREEALZ L, BHEZRER
WWEEHT 2 Z L I3EE L W»,

IFO 0559 (J§i44 Rhodotorula grasilis) 3 & OF IFO 0880 (JF44 Torula koishikawaensis)
D 2RO Tz UERAARBERC X 2FENE 2 Z N TN 2ET W, 2EEEKRY
fEolze W DOLDEEKRD I b, BREZDEEVPRLEV O E LT, BIZEH»S
met~, pan~ 2 BB ERE R M-919 2, £E 55 paba- Ta o= —BEBIZK o722
EEEBEM-1057 258K L7z, M-919 ¥ M-1057 O EWHfERER 2 13 IZEEE IR 5
IS5 ESLC. Bl ER OO —2 ) —TEERL NS 10RRB W T, g
BERRELZ. BEHEE2ZEEL T o, RANERERE DICAT TREL 7z, 48
SR/ NEICRBT L auo—BR 6 Tilknh, Ju-—FRIIERRT
BELBERRTh T, a0 =—ofifd®2 A7 4 FH T AWE-> T, BEME TR S &
Bkl LCEELXTHD, BEORBREITNDIDOPEREEFTFELCOEREL-72D
T & & b contamination DLLER S B o 72, B O ERE R S 13 BN
%%?53U;—ﬁmﬁb&@okb\ﬁU%%%ﬁDﬂbkﬁ\%ﬁuﬁUTﬁé%
HEUEREAO I 0= — bz, MBESELE % 72 138E U5 R prototroph DR
HERHSEE Uz & L IZREE VR, FEMMEE TRl BIZZ T % & BReRESH v HF
BB TH LT H0LES (clamp connection) 5% 5 7z, Z ALHSIE L\ dx 3 A3 38R
TH5Z e RFAEOBELICBHERL TH o> HHIEFEFED Sporobolomyces J& &
r 12 Rhodotorula |& b HFHE L3813 H 5 LHEI N TR wied, TN TREHET
HZOBERTHL ZEH»ITE 5T (2),

3. AHERR

WA T 2T 2 B CHED D 272012, 2 REKOME ZEE L 128 ERFHIICER
WEEERTR > THl 2HEBETNETNEEE L AONIEEZR L THEAL. 1 O
MR ZE I 72 o THIBE M T e BAT L ¢, Z OMIfED S BARBFHIET 2BV D S
Nilze ZORFERBESRKMHUIT, »IV0EEODIERE L7,

B/NEH FOERR I U — 0 o ER P L TREERRT S L. BY NS ER
EA»oR2ERADaIT=—%2DL %, AT I VFLLSETRACE S, AD
BEOWISOELADERIC, BT hr TRV EBR2FE RS WEBROEERF
(chlamydospore) ZFERL L T W3 DOBEE S Iz, Ih e DBEVPEIHEHFEOL DT
HDIEEERECTAEOIIE. BOBEBERANLLEND 5, MILKE, BEHOR
AHEBOBETHTHOSREER P ES L. MEEKHESESG LR, EREdT2E
BT %% TOROBEEEBIL I,

2N BEEE LB U CEET S . —HFOME» SN D 5 —FHOMIdCEE T 2
DEREIE T2 2B — kb, BRERETLE, 2O 2EPEARDS
~BEIT 2, BADE S IHEET 2 LhTHWEESD 2R T 3. BEEOH
BIOMRLIZ LT — 72 o 12 2D ST, BELRPBEESZET 2 & & 2 REL ToH
UL TR S AR S ., SR 2 B R RO, THIEETE TR 57 3 dikaryon
BARTH 5, BEARMEENT T L ERIMENETICO T HROEBIET 5, & ITR
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BIRKEL o TEBERTFICRZ, BAX/NSWEFICREZIZ2 D TH B0, AL E
B FOHRIZ 1 LR oz, BEETFIER SN 5 IEE T 2 3MERE L6
DI U7z 18 W0,

BERFEZERL-au=—%220F gEELFITZ L. EURBOIn=—D LK
REOBAAKOZRIo=—BHE L, EVEROARL R IZEVWITZ—5EA
PEHLUWGEICBEL 2B ERERI 0= — T 298, BEEETF 2R - T
BT Lzt ALOBEREERO a0 —21E> T, BT S BB EENS X
SThHb, BEEEEZDOT CEENTFORFLEME THET 2. BFLIHEFLUR
BROMEE DL D, 200k UEIE RS 4 BOBMILE BT 2D 2Dz,
Z OB 282 0 KU CTEBRMROBEIES LT, EERTFORIFIIHEFEOER
Ustilago O BT (smut spore, teliospore, HF520D 1 f8) 3% % L ¢ promycelium
PYED . ZF O ECHFRFTH 5 sporidium 2 HET 2R L{ AL TH 2, Lizh >
T Rhodotorula DHMHMHMARIIEFE TH D | BEERLT1X teliospore TH D | FEIFEEIRM
BZiZ promycelium TH 1 | HEFBERHEITIZ sporidium ([ZFY§ 3 Z LA HTH %,

M-919 & M-1057 ¥k D& 12 i3k 4 % teliospore 23FE2E L 7> promycelium | 17 HZF
§ % sporidia ZHEEL THFET 2 £, REOER L HOOBEIFIZRIEE >N, /I
BOHRED sporidium RN BT 2EERE 2 LTz, ZDMOIRE sporidium BERF I
M-1057 &4 L. & sporidium BEREIE M-919 L& LELAHA R HE L, HEE
T+ RERTTIESIIAE b o fog sporidia BERFOEEASET 1 1 1 SEEERLT 1IN
DOMILEEFRETH S I L 2R Lz, HAR, FKRTH 5 IFO 0559 13 M-1057 L4
L. IFO 0880 ix M-919 ¥ & L7z, & DFERIZET T, IFO 0559 4% % mating
type A &0, IFO 0880 D %+ % mating type a & {117z, BEEIEME. HHD
BMRICIZ R WD TAXFENFETEIITRETREEWEDOERLDY, BFEIZEAL
DX T mating type a B X U mating type o £ RSN TV 5, HFREEFOEHEAIZ
HFETHY . HETFEHEESI A 7TEEZONDIDT, Al, A2 TTEDLITRETH B L,
BIE, EFHRIEZ T3,

BE s % & sporidium BRI T RTCIBETH -7, MlgdH/zh O DNA %
FET 2L, BEERPEOBERIIL TIFO 0559 3 L O IFO 0880 M#fifa & 1ZIZEED
9.4-12.1 X 1072 pg/cell T—FHEATH o 7z, BB THE AR ZHE T Z L3 TE 3 spor-
idium BERFZ Z D) 2 50D 19-21 X 1072 pg/cell D | BB TH 5 = L3I L 72,

ZAEED sporidium EBERF D% 1L somatic WHESHE L T—RBERD 2 Bz 45 i, dikar-
yon DERICBRDLDTH D,

eI EEERICE D W T, Rhodotorula DEMEATERE LTH 1 25EL
7z (3 FERILOKEZFHZ LI SDTH LM, ChPETEREROEFERORIID
FHETH?, TOEFERIAFHECBOTEFEEOZNCEMLTBY ., ZoBRBOENE
1% Ustilaginaceae RHZBE T2 5D & A L7z, LH L teliospore DFEE R IR %% <
D 15T Ustilaginaceae DEEAIDE & 138742 5 O T, H/E % YL T Rhodosporidium  tor-
uloides Banno & ZfFTo 7 V& E L7 3), ZDHMAREL CRiIMAEEE LD
HEELIBERERWZwT,

2 EEE RV EBERD sporidia 53 BERED 2 0> T, AR A B & FE a BIOSREER
EHND L KEEREFR OO & ERURVEESRWIZE 17z, met™, pan~, paba~,
BLUBHOBETOMTHEZ PR E TW B3 b T, BEETLTFRE L Bbnlzo,
teliospore OFIFRMN X H O TEL | £ 7z sporidia DHEBE D HE L < T, ¥ D sporidia 43
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1 Schematic representation of the life cycle of Rhodosporidium.

B RB D Z PR p oz, ROIKHEETBETEIFHD S 228225 0BEKET
Holz,

ZOWFOERERVIE->TH D E, EBZT IO TWIHIE, TREREOSHED
IFAN— N THIHBEBELRREEWRFE» OB - T I oh T, EREOBESIE% FEHIT
HZTHOR T, ERMEELZFD7 7 —Y DEGHFEEEL SNTHREFE LI ARKSE
DEBEEWRED» 5> TE T, MEWELOWTEH IFO TR SNz, 21 g TRERR
T, BEEZEDLODBERT LG EPoTERERDED FEZEHEH THEIO S Z L3
Hiklz, MELEEFHRRECETHEZ L Tz, HEVLWEE TR R»o72, BA
WHEDOESHEREMEBEREISE T, IRDPVHIWEWEEZT IO, FLIKEZ
7. BmEORVERE STV Wi, Z0L ) CEEBEOWIEE DMz w»
72 DT FREPE N Y . Rhodosporidium OEFEMARDFER & EIEBROER DI
Aw—McHHEL D EBREL LT3, ErTHANLZHEDODIZIE, BEx
e & OBERZRPBHETH S L 2ERLTE Y WFEL & OHEE#T IR
57,

BIHRBEREMR2HEDL T & bEREPEY LR TES LIEAHRBEZ CART
Hoonsd 2 b z0 T, Rhodotorula glutinis DIFFHEOE T DWW T, IFO
0559 mating type A & IFO 0880 mating type a I3 LT &b¥TA S &, IFO 0413 &
IFO 0871 0 2 #k#5 A & 1FO 1236 28 a BITH o 72, T DLDOFRIT 6 BT D DS T,
BEEASEB TR -2, BAVPHE T 2GR ERWIEE ol BEBR W
ENTRE, 2O ThWEREDOMWERZUD THEE U, 1d-o & Y XEBIT& 2RI
IR ooz,

Rhodotorula ¥ Flavotorula DL TDRED I » TRENOMEROM THRY - OHEE %
EV REBREHRBR LR A0, IFO OREROMTIRESRIRWIZEh G o7z,
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4. tDBRDHEE

I ZETHIEZKbo T X% % LT W25, Rhodotorula DF MR DR Z H,
TeKE~ A 7 S KED Dr. Fell 6 FB & T, #k»oR/U L5 RHTERER T
U7 T, HEED 7 912 Rhodosporidium toruloides D¥EERER LN E Vo T E T2, [
CkoBFRL FEPARACHIZLERO L ZATRINDZENELD S LT,
Fw Tz, T2 IhBFOHD 1 272 LTz, Rhodosporidium TIZEZDFHE
WL, BRVLERK L 27D T, EBR»PoIEE - T3,

Fell X Rhodosporidium toruloides ¥ %3 7% % Rhodosporidium % 158 (6), B L UMh
ZDRWEGOIHEFEABEROHE Leucosporidium O THE (5) ZHVWDODWTHREL 2,
TRTCEKRKEROERED LD TH S, HFEVLEKZELEL TWEDIEBOTE LW
Z e,

Zhics| g THFRERBERNOEEMAR ORI X AL Cystofilobasidium,
Erythrobasidium, Filobasidiella, Filobasidum, Leucosporidium, Mrakia, Rhodosporidium,
Sporidiobolus O 8 IS N T W5,

Rhodosporidium toruloides D4 BSFTIZAAL L Db, EEHRBRIZETE TE. K
BMANNT . BREDBEHBRP SHBHEIN TS, BRCERXH D 25 cBbihlz, K
FROMTZBDO B TEFETHE EDIE, ZIRH-TETOEIOELBEREORE» S
HPEREROBMREOHE A ATz, ZHEE TE O & 22 Rhodosporidium toruloides
BROPoTz, BEERE LTEINLFHNAL O DRYIOSHTH S (4), TFEHEBKE
25 BEEOHETERBER SO NBN. BEERS LEDDRES NP0,
ZOBRLBFHAOER P SEEZSH T AT REEHRCERL TWwa 2, K2
Rhodosporidium toruloides D IFHEZ FEIGE DB IIFE R TE Tz,

{EESEFEHFE L B CHTFRRBEOEMEHM E BEEA DR 2ER T 2458
23, BIfEBIE — IR DO F TR & h iz, MlBANEEROBQUKE) S — > DNA OHFEHHAK.
DNA-DNA OFEE, 2%/ > DR & EWE-D W THEMED Rhodotorula BERIRR L &
ROEHMRE O & OREE 2§, Rhodosp. sphaerocarpum, Rhodosp. diobovatum.,
B & U Rhodosp. kratochvilovae DAL % Rhodotorula gulutinis & X L TWIZEED
e RWIZ L Tw3, %72 Rhodotorula sinensis 1% Rhodosp.  infirmominiatum
(Cystofilobasidium) DM TH 5 Z LB 2,

ZD XD BEHEH Db 5T Rhodotorula gulutinis DEMEREZ 1T U HEHOBKRDE
BRI ERFETH L L. ZORBOMO 2 BOBEMHEAR DL 2 H- TR v, By
T EESEOFEP T o OEEEBROEEHRORERICE SR TH A I BT
Wb,

YV RY — 2 DNA OEERFCED L EREO S FEMRHB 245 £ (7,9,12) &
ITFER 2SO TEEERA LB 2Es 3. FERED L RETREOE D2,
CMNAATHYS, ZHIREEOTRELEORMIIERFCIE N L 2EKT S, 2
NS REEREFEBMPAONTOREWE T T AR EEEREZE LTI RTTH 3,
TRLEHEMAOESMERRIBZHESETRED s LT, EEHR LS TR
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WEERAEHROSEERDZN TN T AMUBEBITNETH 5,

2V BEREIZ molecular taxonomy OFFFESHED SN TE Y MHEEZF FICY R Y —
250D DNA OIFHEAEY%  OBEETHE S 07 - T E 2, HERS O K ¢ R HER
¥ 5 DT, BRI THOBEFREAE L AEHROD 2 BRORKSERRDO L
IIANBES LI EPHERLDBEETH 5 5, Rhodotorula J&D 23 BT H M5
F D Rhodosporidium 12T XTAS D, H5»iEd o & heterogeneous 72 b D 73 D
M. ERETEEO ORI LB D», BEANTEDZ2EHELZEF> TH>Twb, W
FELEHEOENEZ 5N 5% 51X OFEDFEIIZETD D I2vwb D72,

5. fEEADHESILDFFTA~

Rhodosporidium O—fEABROEEIRR & “EADOFEBL . MildD s bopseic &
LTw3 k3572, BHEREE E FE LS ElE 2 /s . EEOKZE > TS bD
SN EErHBES S, BEEAOHBEIBEN S HFE 7o £~
(Rhodotorucin A) Z43Mh L THB D, #HEM a OMEIZ o F vy ARG L TES
ZBEPL. B 7z0®y ol by rar2sibhd s, ABERZaO R b vy >va
WRIGL CTHEAERPH L. a lilOBREE t@Ma T2 ez dnz, v F ML
v A OEFRESERMAE I X o THRES L, KEFD cys 127 7 VA Y VEDSIES
Lz 11 73 VEBERENS 7Y 4 N T YR ZOHETFEEREDICIEAES L Tw
WY A4 RThHote, alfifaiio F I vy Yy A 2232 iR Gl Hi =ik
L. NEBOEESRRE2HSMEOHTAEZ S (1), ZOWSMEOFM R IZIEEICE S
EHEERFATIC > BN, o R b vy >y ADEZZEEN afiflio £ 77
Y@L T, HIlENAEDRIIEL 2D, TOEFEHEEDS AT — NEENSFOV
NOVTEHE DD H S, HTEREBEROEERINCRWIZLIEE L L TE I OWsE
DESHLEREHEDTIITWV SN,

Rhodosporidium (2 38> T — RO IZBERRR THIR I & 2 8IERE. 2 B O dikar-
yon 3EATCHRIFEKEEZ TS 0w, 2 DOHTEEOMESIEZ-ED LTS, LTz
o CHIlEOBIEFEE Db, BFEREROEREIENRCEHELME TRV r EE
Z T3,

Rhodosporidium O teliospore DFEIFERNME W72 D I EERFEHTR T EEIC L Tw 3,
HKERPEDDLRVEENHLNICEN., SHEEBTFEESIZODY =7 ¥ —0F%H
S i, Rhodosporidium I FE DD FEMNEDOHFRD IO REFHLET NV ER S
TH»9,

X B
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Report of the Director

ON THE FIFTIETH ANNIVERSARY OF THE IFO

The Institute for Fermentation, Osaka (IFO) is now celebrating the 50th Anniversary
of its founding. Here, I shall look back on the development of the Institute’s culture
collection over the past fifty years and survey the trend of culture collection.

In 1944, during World War II, the Aeronautical Institute for Fermentation (ffiZ2E%
EERFFFER) was established jointly by the government and Takeda Chemical Industries
Ltd., as a research institute for the purpose of producing liquid fuel, medicins and
provisions, and preserving and distributing useful cultures for fermentation technology.
Thus, the Institute collected a number of molds, yeasts, and bacteria for these purposes.
In November 1945, with the war over, the name was changed to the Institute for
Fermentation, Osaka (IFO) (BEEERF5EFr). Work in applied fields continued until 1960,
when the Board of Trustees of the Institute decided to reorganize the research projects and
laboratories to carry on basic studies in the field of mycology, bacteriology, and microbial
genetics. Research in such fields was considered crucial for the growth and development
of the culture collection. In that year, the Institute was organized around basic research
and the culture collection of microorganisms as its main sections, and the orthography of
its name was modernized (FEEEFIZEAR). In 1984, the collection of animal cell lines was
added, since when the Institute has continued to collect, preserve and distribute such lines.
Accordingly, the Institute is presently organized into five research sections: molds, yeasts,
bacteria (including bacteriophages), actinomycetes and animal cell lines.

Diverse cultures have been deposited at the Institute. It has received a great number
of cultures (including our identified organisms) from national and international research
organizations including culture collections. Current holdings amount to over 15,000
cultures, and these are preserved by L-drying (mostly bacteria, actinomycetes, bacterio-
phages, and yeasts), freezing in an electric freezer at —80°C (mostly molds) and freezing
a liquid nitrogen reservoir (mostly animal cell lines). Cultures are available for distribu-
tion for the benefit of the scientific community all over the world. Every year, about
9,000 cultures are distributed from the Institute to national and international research
organizations. The Institute is also recognized as an international depository organiza-
tion for patent cultures for European Community countries, in connection with patent
applications regulated by the European Patent Organization.

In addition to the culture collection, the activities of the Institute include publication
biennially of IFO RESEARCH COMMUNICATIONS, and publication of catalogues of
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information about cultures, IFO LIST OF CULTURES (Microorganisms and Animal
Cell Lines). The LIST OF CULTURES is edited and processed from the database of the
collection.

The Institute is an affiliate member of the World Federation for Culture Collections
(WFCC) and an extremely active member of the Japan Society for Culture Collections
(JSCCQC), and has been designated as WDC (World Data Center) 191.

Microorganisms are, of course, closely related to human survival and human life
through their involvement production of useful substances, diseases, circulation of ele-
ments, environmental control and man’s symbiotic relationships with plants and animals.
Man has been responsible for unplanned development of nature and environmental
disruption for many years, with the result that marked reduction of various species of wild
organisms has become a serious problem. It is fully recognized that diversity of micro-
organisms is an important, global problem not only from the viewpoint of microbiology,
but also from that of saving microbial gene resources and conserving the natural environ-
ment of the earth, and many activities from this viewpoint have begun in various areas.

In 1991, a general meeting of the International Union of Biological Sciences (IUBS)
was held in Amsterdam, fellowed by an international symposium on “Biological Diversity
and Global Change” and a workshop entitled “Microbial Diversity 217 cosponsored with
TUBS. In 1992, the 7th International Congress for Culture Collections (ICCC-VII) held
in Beijing, China, took up “Biodiversity and the Role of Culture Collections” as the main
theme. In the same year, the “Biodiversity Conservation Law” was adapted by the United
Nations Conference on Environment and Development held in Rio de Janeiro, Brazil.
This law covers problems concerning microbes.

Against this international background, in 1992 a symposium on “Microbial Diver-
sity” was held in Tokyo under the cosponsorship of the Committee for Microbiology,
Science Council of Japan, and the Japan Federation for Culture Collections. The Action
Statement of the symposium, which aims to promote the goals of the above-mentioned
“Microbial Diversity 21” requires that institutions for culture collection should play an
important role in studying microbial diversity in future. These institutions will be
required to function as microbial resource centers.

The activities of institutions for culture collection have been changing with time.
Collection, preservation and distribution of cultures have remained the basic activities of
these institutions, but the services which they provide, such identification of microorgan-
isms, training of personnel and various commissioned studies, have become diversified,
bringing the need for research activities. Recently, it has become increasingly necessary
for institutions for culture collection to also act as research centers for microbial taxon-
omy.

The public culture collection held in our Institute is the communal property of
microbial researchers worldwide and it is a long-term, quasi-permanent work. This kind
of work can be achieved only by making steady and persistent effort.

The 50th Anniversary of our Institute marks the start of its further development as an
infrastructure supporting the future of science, and on this occasion we confirm our
committment to transfer valuable gene resources to the next generation.
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BIENNIAL REPORT (1993-1994)

At the Annual Meeting of Councilors in May 1993, Dr. Akira Kimura, professor of
Kyoto University, was newly nominated as a Councilor. At the Meeting of the Board of
Trustees in march 1994, the chairman of the Board of Trustees, Dr. Katsura Morita,
received new funds amounting to ¥175 million from Takeda Chemical Industries Ltd.

In the last two years, the Institute has executed a plan to recruit young researchers and
to modernize facilities in order to lay a firm basis for future development. It has seen
considerable changes in 1993 to 1994. Changes in the research staff are as follows: Mr.
Tatuo Hasegawa moved from Takeda Chemical Industries Ltd. to join the Institute as
Associate Research Head in the yeast section in February 1993. In April 1993, Dr.
Yasuyoshi Nakagawa and Dr. Izumi Okane joined the IFO from the University of Tokyo
and University of Tsukuba, respectively. Dr. Yoshinobu Kaneko was transferred to
Osaka University from the IFO in April 1993. His dacade of dedicated service in the
yeast section including two years as Associate Research Head is much appreciated. Mr.
Tadayoshi Ito was raised to the position of Research Head in the fungus section in July
1993. In October 1993, Dr. Kazunori Hatano, Mr. Ken-ichi Kuroshima moved from
Takeda Chemical Industries Ltd. to join the Institute as Research Head in the
actinomycete section and as a member of the bacteria section, respectively. Ms. Kumiko
Ueda joined the Institute from Osaka University in April 1994. In July 1994, Dr.
Kazunori Hatano was promoted to the post of Senior Research Head, Mr. Takeshi Sakane
was raised to the position of Research Head in the bacteria section, and Dr. Motonobu
Satoh was raised to the position of Associate Research Head in the animal cell section.
Mr Touho Yoshida received a doctorate from Kyushu University in March 1994, and he
stayed at the American Type Culture Collection (ATCC), Rockville, Maryland, U.S.A.
for three months (July-October 1994), as visiting researcher under Dr. R. J. Hay, to learn
about the banking of cell lines including gene technology. Dr. Akira Yokota was
transferred to the University of Tokyo from the IFO in November 1994. His dedication
for 19 years in the bacteria section was much appreciated. Recently, sequencing studies
of rRNA have provided important information on phylogenetic relationships among
microorganisms. PCR and DNA sequencer were installed to analyse DNA sequences.

The number of persons in charge of the culture collection was increased to allow the
Institute to handle the increasing number of microorganisms distributed and accessed, and
to maintain assurance of the authenticity of microorganisms distributed. There are now
ten persons in charge: fungus section, Mr. Ito, Dr. Nakagiri and Dr. Okane; yeast section,
Mr. Mikata and Mr. Hasegawa; bacteria section, Mr. Sakane and Ms. Takeuchi;
actinomycete section, Mr. Nishii and Mr. Tamura; and animal cell line section, Dr.
Y oshida.

In the past two years, the culture collection of the Institute has grown by about 1,540
cultures, bring the total number of cultures maintained in the collection to about 14,700
at the end of 1993 and about 15,000 at the end of 1994. The total number of cultures
distributed in 1993 was about 9,300, and about 8,600 in 1994, IFO RESEARCH
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COMMUNICATIONS No. 16 was published in 1993, and IFO LIST OF CULTURES
4th ed. (Animal Cell Lines) was published in March 1994, The newly accepted cultures
during the past two years will be listed in IFO RESEARCH COMMUNICATIONS No.
17 (Special issue to commemorate the 50th Anniversary of the Institute), which will be
issued in March 1995.

The ISP (International Streptomyces Project) strains Checking Committee of the
Society for Actinomycetes Japan conducted regular confirmation tests of strains preserved
in IFO. The tested specimens were confirmed to be satisfactory. At the meeting of the
Committee, the need for a database was discusséd, and the testing results of trial ready-
made media with comparable quality to Difco ISP media were determined.

Drs. Kazunori Hatano and Toru Hasegawa attended an “International Workshop on
Application and Control of Microorganisms in Asia” from March 14 to 18, 1994 in
Tokyo. The symposium on “Industrial Culture Collection and Maintenance” met on
May 4, 1994 in Hsinchu, Taiwan. Dr. Akira Yokota presented a paper introducing the
culture collection activities of IFO. The 31st Annual Meeting of the Society for
Cryobiology (CRYO ’94) was held on August 21 to 26 in Kyoto. Dr. Ko Imai and Mr.
Takeshi Sakane attended, and Mr. Sakane presented a paper. Dr. Masao Takeuchi
attended the 8th International Conference of the International Society of Differentiation
(ISD) from October 22 to 26, 1994 in Hiroshima, and presented a poster.

Members of the Institute have participated in mycological forays in Japan. Dr.
Izumi Okane joined the 1994 foray of the Mycological Society of Japan in Niigata
Prefecture in September 1994,

As cooperative activities, Dr. Akira Nakagiri visited the Tropical Foundation of
Research and Technology “Andre Tosello™in Campinus SP, Brazil in February to March
1993, where he introduced some methods for isolation and identification mangrove fungi.
Dr. Akira Yokota visited the Food Industry Research and Development Institute (FIRDI)
in Hsinchu, Taiwan, in October 1993, and demonstrated some of the chemotaxonomic
techniques for the taxonomy of bacteria and gave a lecture.

In accordance with the increase in cooperative activity between the Institute and
research organizations in developing countries, we received the following guest
researchers: Mr. Chen-Xiang Fang from the Department of Biology, Wuhan University,
People’s Republic of China, with financial support from the Matsumae Foundation; and
Ms. Isabel Maria de Araujo Pint from the Tropical Foundation of Research and Technol-
ogy “Andre Tosello”, Campinas SP, Brazil, with aid from JICA. They stayed in the
Institute for six months and one month, respectively, carrying out research, and their
cooperation contributed to research activities.

The Institute has welcomed a number of guests in the past two years. Lectures were
given by the following guest speakers.

Prof. K. Toyoshima, Osaka University: Recent advances of oncogenes and tumor
SUppressor genes.

Dr. A. J. F. Griffiths, Genetics, Department of Botany, University of British
Columbia, Canada: Senescence in fungi.

Prof. T. K. Tan, National University of Singapore, Singapore: Some observations
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of interactions in mangrove fungi.
Distribution charges for the microorganisms in the IFO culture collection were
changed from April 1994 to ¥4,000 per culture for non-profit organizations and ¥8,000
per culture for commercial firms. Postage is included in the above prices.

(Toru HASEGAWA)

Heartfelt condolences are offered to
Professor emeritus Yosio Kobayasi who passed away on January 6, 1993.
Professor emeritus Kin’ichiro Sakaguchi who passed away on December 9, 1994.
Former Chairman of the Board of Trustees, Shinbei Konishi who passed away on
January 18, 1995.
They gave great contributions to the establishment and the development of the
Institute for Fermentation, Osaka.
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Surface Structure of Ascospores and
Germination of Metschnikowia

Kozaburo MIKATA

Summary

The sporulation and surface structure of the ascospores of Metschnikowia
pulcherrima IFO 1406, IFO 10781 and M. lunata IFO 1605, were studied by
scanning electron microscopy (SEM). M. pulcherrima extended its protuberance
from the chlamydospore to form a sphaeropedunculate ascus. In the ascus, I or 2
characteristic acicular ascospores were produced. Two acicular ascospores formed
a single twist, and were entwined together. The surface of the ascospore was
smooth but demonstrated a fine structure of 30-36 lateral prickles. In addition, the
thick end of the ascospore was covered with 4-6 prickles. The ascospore of M.
lunata was filiform with attenuate ends and had lateral prickles resembling those
of M. pulcherrima. The ascospore of M. pulcherrima germinated without any
morphological change and budded off a yeast cell at the part close to its pointed
end. The yeast cell propagated by repetition of budding.

Keywords: Metschnikowia, surface structure of ascospores, germination of
ascospore.

Nine species of Metschnikowia have been described to date; 4 aquatic species, namely
M. australis (Fell & Hunter) Mendonga-Hagler et al. (8), M. bicuspidata (Metschnikoff)
Kamienski (6), M. krissii (van Uden & Castelo-Branco) van Uden (12) and M. zobellii
(van Uden & Castelo-Branco) van Uden (12), and 5 terrestrial species, namely M.
hawaiiensis Lachance et al. (7), M. gruessii Gimenej-Jurado (3), M. lunata Golubev (4),
M. pulcherrima Pitt & Miller (9) and M. reukaufii Pitt & Miller (9). The morphology
of the Metschnikowia and related yeast examined‘by light microscopy have been reported
in M. kamienskii (11), M. bicuspidata var. australis and M. zobellii (2), M. pulcherrima
and M. reukaufii (9), M. bicuspidata var. bicuspidata, M. krissii, M. bicuspidata var.
chathamia and M. bicuspidata var. californica (10), M. lunata (4), M. hawaiiensis (7) and
M. gruessii (3). Holley (5) reported the surface structure and germination of the acicular
or needle-shaped ascospores of Nematospora sinecauda. However, no studies have been
made on the fine structure of the ascospore. In this report, the findings obtained on the
strains maintained at the Institute for Fermentation, Osaka (IFO) are presented.
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Materials and Methods

Yeast strains. The strains of Metschnikowia species used are listed in Table 1.
These strains are maintained at 1FO.

Sporulation. A mass of cells harvested from a colony on a YM agar slant incubated
for 4 days at 24°C was transferred to sporulation media (corn meal agar, dilute (1:9) corn
meal agar, dilute (1:49) corn meal agar, V-8 agar, dilute (1:9) V-8 agar, dilute (1:49) V
-8 agar, Gorodkowa agar, acetate agar, YM agar, malt extract agar and potato dextrose
agar) and incubated for 2 to 8 weeks at 15°C.

Preparation of ascospores for SEM. Preparation of ascospores was made accord-
ing to the method previously described (1). The ascospore preparations were mounted on
cover glasses and subjected to critical point drying in an HCP-2 (Hitachi Ltd.). The
cover glass with the dried ascospore sample on it was coated with platinum at 10 mA for
3.5 min in vacuo (4 Pa.) using the ion sputtering apparatus JUS-5000 (JEOL Ltd.). The
preparation was examined under a scanning electron microscope, JSM~-5400 (JEOL Ltd.),
at a voltage of 15 kv.

Germination of ascospores. After confirmation of sufficient production of ascospor-
es in the 20 days cultures on corn meal agar at 15°C under a light microscope, sporogenous
cells were suspended in distilled water and washed five times with distilled water by
centrifugation. The suspension was treated with an enzyme, 3mg/ml of Zymolyase-100T
for 1 hr at 37°C, to digest the ascus-wall and then washed twice with distilled water by
centrifugation. The ascospore suspension was preserved in a refrigerator (4°C). In order
to isolate single spore, a 20X 30 mm piece was excised from the YM agar medium plate
prepared in thickness of 2 mm and transferred to a sterilized cover glass (24 X32 mm). A
small amount of ascospore suspension was placed narrowly along the edge of the agar
piece on the cover glass. The cover glass was mounted upside down with the medium

Table 1. strains of Metschnikowia species examined

Strain designations®

Species Habitat
IFO CBS NRRL

M. bicuspidata (Metschnikoff) Kamienski 14087 5575 YB-4993 Aquatic
M. krissii (van Uden & Castelo-Branco) van Uden 16777 4823 Y-5389  Aquatic
M. lunata Golubev 16057 5946 Y-7131 Terrestrial
M. pulcherrima Pitt & Miller 16787 5833 Y-7111  Terrestrial
M. pulcherrima Pitt & Miller 1406 Y-5941  Terrestrial
M. pulcherrima Pitt & Miller 10781 Terrestrial
M. reukaufii Pitt & Miller 16797 5834 Y-7112  Terrestrial
M. zobellii (van Uden & Castelo-Branco) van Uden 16807 4821 Y-5387  Aquatic

CBS; Centraalbureau voor Schimmelcultures, Delft, The Netherlands, NRRL; Agricultural
Research Service Culture Collection, Northern Regional Research Center, U.S. Dept. of Agricul-
ture, Peoria, U.S.A.
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surface down, on a plastic moisture chamber with one side open. The chamber was then
placed under a light microscope. The isolation of single spores was performed by using
a micromanipulator (Fonbrune). After isolation, the chamber was transferred to a
sterilized petri dish containing sterilized water and incubated at a room temperature (25—
29°C). The germination of ascospores was observed with the passage of time.

Results and Discussion

Formation of ascospores

Sporulation of 8 strains of 6 Metschnikowia species on 8 sporulation medium is
shown in Table 2. No ascospore formation was found with M. bicuspidata IFO 1408, M.
krissii IFO 1677, M. reukaufii TFO 1679 or M. zobellii TFO 1680. M. pulcherrima IFO
1678 was found to form asci but not ascospores. It was found that nutritionally weak
medium was preferable for ascospore formation by M. pulcherrima TFO 10781, IFO 1406
and M. lunata TFO 1605. The characteristics of the asci and ascospores are: with M.
pulcherrima IFO 10781, the asci are sphaeropedunculate, (5—28) X (20—25) xm, peduncles
are cylindrical (1.0—2.5) X (12—18) yxm, containing two, sometimes one, acicular as-
cospores pointed at one end (Fig. 1A). With M. pulcherrima TFO 1406, the asci are
ellipsoidopedunculate, (6—10) X (25—30) xm, and peduncles are cylindrical (1.5—2.5) X
(12— 18) um, containing two, sometimes one, acicular ascospores pointed at one end (Fig.
1B). With M. lunata IFO 1605, asci are sphaeropedunculate, (5—7) X (20—30) xm and

Table 2. Effect of sporulation medium on chlamydospore and ascospore production by
Metschnikowia species at 15°C

corn meal V-8 juice carrot YM Gorodkowa PGA malt
1 1:9 1:49 1:9 1:49  2.5% 1:9 1%
Cs Sp Cs Sp Cs Sp Cs Sp Cs Sp Cs Sp Cs Sp Cs Sp Cs Sp Cs Sp

M. bicuspidata e e o e o o e e B Em, S, B Em e e e e
IFO 14087

M. krissii T ST, TR AT (e YT v e AT T e T T T T T AT e
IFO 16777

M. lunata + 4+ ++ +4+ + + ++++ ++ +== + + + —
IFO 16057
M. pulcherrima I T i e = e e T
IFO 16787
M. pulcherrima + w +w +w +w +w +w +— +— +— + —
IFO 1406
M. pulcherrima + w +4+ +w + - 4+ w +w + - + - + + + —
IFO 10781
M. reukaufii W— W~— W— W— W~— W— — — — — W — W —
IFO 16797
M. zobellii ==
IFO 16807

Cs; Chlamydospores, Sp; ascospores, *; ascus formed, +; positive, —; negative, w; weak positive
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Fig. 1. Asci and ascospores of Metschnikowia pulcherrima and M. lunata. Material following one
month incubating on corn meal agar at 15°C. A; M. pulcherrima TFO 10781, B; M.
pulcherrima TFO 1406, C; M. lunata IFO 1605. Insert bar represents 10 xm.

peduncles are cylindrical (1.8—3.7)X(12—25) um, containing two, sometimes one,
acicular to acerose. Ascospores point at two ends (Fig. 1C). Uden and Castelo-Branco
(12) reported that the species M. krissii and M. zobellii formed ascospores on V-8 agar
medium but not on corn meal agar or malt agar media. Spencer et al. (11) confirmed
favorable ascospore formation of M. kamienskii (= M. bicuspidata) on YM agar, vegetable
agar plus yeast extract, Gorodkowa agar, brine shrimp agar and malt agar media at 10—
12°C. Pitt and Miller (9) found that the ascospore formation of M. pulcherrima and M.
reukaufii was favorable when they were incubated on V-8 agar and dilute (1:29) corn
meal agar at 12 and 16°C. The results of our experiment on ascospore formation coincide
with those of Pitt and Miller. It is considered that the ascospore forming ability have
degraded in the strains in which sporulation is absent.

Surface structure of ascospores

We examined the ascospores in 3 strains, M. pulcherrima IFO 1406, IFO 10781 and
M. lunata IFO 1605, by SEM. M. pulcherrima 1FO 10781 (Fig. 2) and IFO 1406 (Fig.
3A) form acicular ascospores (0.1—0.7X18—22 ym). Their ascospores demonstrate a
twist of one turn. Two ascospores in an ascus are entwined at the twist (Fig. 2C, 2D and
Fig. 3A). The surface structure of the ascospores are smooth. For the fine structure, the
thick end of the ascospores is covered with 4-6 prickles and in addition, 30-36 prickles
bilaterally occur toward the thick end. The prickles are 0.4 xm in height and 0.06 xm
in width. From 3 to 7 of them stand upright, whereas the others lean toward the thick
end. The opposite side of the thick end is pointed. In light microscopic observation, M.
lunata was found to form thick ascospores of up to 1.1 gm in width (0.2—1.1X19—21
um) (Fig. 3B and 3C). The ascospores do not have any twist as M. pulcherrima does and
are attenuate at both ends. They do not have a bundle of prickles at the thick end but
just some on the side. Acicular ascospores formed by Nematospora sinecauda are known
to demonstrate a very different surface structure in that the spores have a smooth anterior
region girded by concentric ridges. The ridges continue to the pointed posterior end
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Surface structure of the acicular to filiform ascospores of Metschnikowia pulcherrima and

M. lunata. A; M. pulcherrima 1FO 1406, B and C; M. lunata 1FO 1605.

Fig. 3.

terminating without a cytoplasmic appendage (5). It is considered that the prickles on the
spore of Metschnikowia are useful for easy mediation by vector insects as the habitat of
M. pulcherrima are flowers.
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Fig; 4. Germinated ascospore of Metschnikowia pulcherrima; Isolation of single ascospore followed
under the microscope; A-E IFO 1406, A; 0 hr., B; 19hr., C; 25hr., D; 28 hr., E; 43 hr.,F-J IFO
10781, F; 0 hr., G; 7 hr., H; 13 hr., I; 18 hr., J; 13 hr. Phase contrast. Insert bars represent 20

pm.

Germination of ascospores

Germination was confirmed in 13 of 225 ascospores (5.8%) of M. pulcherrima TFO
10781 and 3 of 415 ascospores (0.7%) of M. pulcherrima IFO 1406. No germination was
observed with M. lunata IFO 1605 presumably as all of 237 ascospores were immature.
Pitt and Miller (10) reported the germination of 5-37% for M. bicuspidata, 0-100% for M.
kamienskii, 0-17% for M. krissii, 0-5% for M. pulcherrima, 0% for M. reukaufii and 0%
for M. zobellii. Except M. kamienskii, the germination rate was low on the whole and
seemed to be consistent with the findings of the present study. As for germination itself,
yeast cells budded from the region of ascospores near the ends without changes in the
acicular shape and propagated by repeated budding to the point that we could recover the
clone strains of the ascospores (Fig, 4). With Nematospora sinecauda, the germination
of ascospores started from the expansion of the protruding center of the ascospores, from
which yeast cells budded (5). This is totally different from the gérmination of Metschni-
kowia yeast. When the ascospore clone strains of M. pulcherrima 1IFO 10781 were
crossed, heterothallic conjugation was seen.

The author wishes to thank Dr. Isao Banno, Settsu Oil Mill, Ltd., for reviewing the
manuscript and giving valuable suggestions.
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Some Dematiaceous Hyphomycetes on
Decomposing Leaves of Satakentia
liukiuensis from Ishigaki Island,
Japan

Akira NAKAGIRI and Tadayoshi Ito

Summary

Twelve species of dematiaceous hyphomycetes were isolated from decomposing
leaves of the palm Satakentia liukiuensis. Their morphological characteristics
both on natural substrates and in culture are described and illustrated. Taxonomic
problems of these fungi encountered in this study are discussed.

Keywords: hyphomycetes, palm, Satakentia liukiuensis.

Satakentia liukiuensis (Hats.) H. F. Moore is an endemic palm tree inhabiting the
Sakishima Islands (Ishigaki Is. and Iriomote Is.). It is thought to harbor subtropical and
tropical microfungi on its decomposing leaves, but little attention (12) has been paid to
these. We had oppotunities to collect samples of fallen decomposing leaves (including
leaf sheath, petioles and peduncles) of the palm tree from Yonehara, Ishigaki Is., Okinawa
Pref,, on 31 Jan. 1991 and 27 Jan. 1994. After incubating the leaves in moist chambers
for 1-2 months, we identified 12 species of dematiaceous hyphomycetes, some of which are
new records from Japan, and obtained their cultures, which are deposited in the IFO
culture collection. Morphology of the fungi on natural substrates and in culture and their
cultural characteristics are described here and taxonomic problems encountered in the
course of species identification are discussed briefly.

1. Brachysporiella arengae (Matsushima) Hol. -Jech., Ceska Mykol. 37: 14, 1983.
(2 Sporidesmium arengae Matsushima, “Icones Microfungorum a Matsushima lector-
um” p. 136, 1975.)
Fig. 1A-G
Colonies on dead petioles effuse, velvety, dark brown to black. Conidiophores
simple, septate, erect, moderate brown, paler toward apex, 70-408 ;m long, 7-11 xm wide
at the base, 4-5 ym wide at the apex. One conidium is formed holoblastically at the apex
of the main stalk of the conidiophore. After the secession of the conidium, the
conidiogenous cell proliferates through the scar and produces a terminal conidium.
Then, from the basal cell of the proliferation a lateral extension which curves sharply
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downward and tapers toward the apex grows adpressed to the main stalk of the conidio-
phore. The basal cell of the recurving hypha produces a lateral extension (10-40X3-4
pm) which bears a terminal conidium. Often additional extensions grow out from the
2nd (and 3rd) basal cell of the recurving hypha. This branch formation is often repeated
at each apex of the conidiogenous cell after secession of the conidium. Simple prolifera-
tion also occurs resulting successive terminal conidium formation. Conidia obovate,
thick-walled, (2-) 3-septate, brown, slightly paler at the basal cell, with truncate basal
scar, (20-) 24-35X10-15 gm.

Colonies on cornmeal agar (CMA) hyaline to gray olivaceous, extending up to 36~
40 mm in diam at 25°C in 36 days. Hyphae hyaline to light brown, mostly immersed, 1.5~
4 ym wide. Conidiophores 66-320 zm long, 5-8 xm wide at the base, 3-5 ym at the
apex. Conidium formation was the same as that on natural substrates. Conidia
obovate, sometimes curved, thick-walled, 24-40 X 13-18 ym, (1-) 2-3-septate, sometimes
obliquely septate. Chlamydospores formed laterally or intercalary on creeping hyphae
immersed in the medium, globose to obovate, brown, verrucose, 1-2~celled, 9-16 X §-10
um.  Ascomatal initials (?) or sclerotia-like structures were produced in CMA after 40
days’ incubation. They were spherical, up to 320 4m in diam, with surface wall textura
intricata, 4-6 ym thick, pale brown to brown. They often burst and exposed the inside
pseudoparechymatous tissue composed of hyaline round cells, 4-8 ym in diam. No
ostiole opening was observed. Incubation on potato carrot agar (PCA), potato sucrose
agar (PSA), V-8 juice agar (V-8A) and oatmeal agar (OA) with or without sterilized corn
or banana leaves did not induce maturation (ascus and ascospore formation) of the
structure.

Specimen examined: IFO H-12179, from dead petiole, 31 Jan. 1991.

Cultures examined: IFO 32657 (AN-1147) & AN-1146, monospore isolates derived
from IFO H-12179.

This species has been reported on palms from Japan (Ishigaki Is.), New Zealand,
Cuba, Peru (7, 9, 12, 16, 21), but this is the first report that this species produces
chlamydospores and ascomatal initial-like structures in culture.

2. Circinotrichum falcatisporum Pirozynski, Mycol. Pap. 48: 7, 1962.
Fig. 2A-]
Colonies on dead leaves effuse, hairy to velvety, dark brown to black. Mycelia
composed of branched, brown to olivaceous hyhpae, 1.5-3 um in diam, superficially
creeping on the subsrate, bearing conidiogenous cells (phialides) and two types of setae,
straight and circinate. Straight setae erect, thick-walled, fewer than circinate setae, dark
brown, paler and tapering toward apex, roughened with tubercles, 260-400 ym long, 6-8
um wide at the base, 2-3 ym wide at the apex, septate but not apparent due to densely
pigmented and thickened wall. Circinate setae erect, curved at the upper part, dark
brown, with rough surface, 180-320 4 m high, 4-5 ym wide at the base, 1.5-3 yum at the
apex, septate. Conidiogenous cells phialidic, pleurogenous on the repent hyphae, pyri-
form, thin-walled, hyaline, 5-7 gm long, 2.5-4 ym wide at the base. Conidia falcate,
with acute ends, non-septate, hyaline, 16-23X 1.5-2 y4m, produced successively.
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Colonies on CMA hyaline to white, gray olivaceous at the center, extending up to 18-
21 mm in diam at 25°C in 25 days. Hyphae 1-4 ym wide, hyaline, tuberculate in thick
hyphae. Straight and circinate setae erect, brown, 120-200 xm long, 4-5 um wide at the
base, 2-3 ym wide at the apex, 5-8-septate, rough. Phialide-like projections are formed
laterally on creeping hyphae, clavate or pyriform, 4-8 X 3-4 ym, with a septum at the base.
No conidium was produced on the projections.

Specimens examined: IFO H-12180, from dead leaf sheath, 31 Jan. 1991; IFO H-
12181, from dead leaf sheath, 27 Jan. 1994,

Cultures examined: IFO 32658 (AN-1368) & AN-1369, monospore isolates derived
from IFO H-12181; AN-1141 (monospore isolate) & AN-1142 (mass spore isolate),
derived from IFO H-12180.

Conidia adhere together in large masses at the apex of phialides. Mucilage often
surrounds the lower part of the conidial mass and the apices of phialides, which might lead
to misunderstanding that the conidiogenous cells proliferate percurrently and form annel-
lations at their apex (19). Phialidic conidium formation and mucilage exudation was
also observed in Gyrothrix circinata (Berkeley & Curtis) Hughes by the present authors

(18).

3. Codinaea simplex Hughes & Kendrick, New Zealand J. Bot. 6: 362, 1968.
Fig. 3A-H

Colonies on dead petioles effuse, gray olivaceous. Mycelia composed of semi-im-
mersed, light brown to brown hyphae. Conidiophores simple, rarely branched, erect
from repent hyphae, straight or geniculate in accordance with conidiophore proliferation,
brown, paler toward apex, 64-120 ym long, 3.5-4 pm wide at the base. Conidiogenous
cells phialidic, integrated, with funnel-shaped collarettes. Proliferation occurs just below
or through the apical collarette. After successive proliferation, several collarettes remain
on the side and apex of conidiophore, resulting in polyphialidic appearance. Conidia
falcate, curved, nonseptate, hyaline, 13-19X2-3 ym (X=16.4X2.2 ym), with a delicate
hair-like appendage, 6-8 xm long, at each end. Conidia accumulate in slimy drop on
phialides.

Colonies on CMA dull green to gray olivaceous, extending up to 25-27 mm in diam
at 25°C in 24 days. Hyphae light brown, 1.5-4 ym wide. Conidiophores simple or
branched, elongate up to 840 ;m long by successive (more than 20 times) proliferation, 4-
6 #m wide at the base, brown, paler toward apex. Conidiogenous cells similar to those
on natural substrates. Conidia falcate, non-septate, hyaline, 12-19X2-3 ym (X=15.1 X
2.5 ym), with or often without a hair-like appendage, 1-8 um long.

Specimen examined: IFO H-12182, from dead petiole, 27 Jan. 1994.

Cultures examined: IFO 32659 (AN-1366) & AN-1367, monospore isolates derived
from IFO H-12182.
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4. Coleodictyospora cubensis Charles, Phytopathol. 19: 1051, 1929. Matsushima, Mats.

Myc. Mem. 5: 8, 1987, supplemented the latin diagnosis.

Fig. 4A-F

Colonies on dead petioles forming sporodochia, dark brown to black. Sporodochia
black, 300 ym high, 400 ym in diam. Conidiophores simple, sometimes branched,
extending from cushion-shaped basal mat, up to 120 um long, 1-5 zm wide, septate,
hyaline. Conidia transversely oblong, produced holoblastically and laterally on conidio-
phores, slightly constricted at the middle where conidiophore attaches, muriform, with
(7-) 9-11 transverse septa and 1-3 longitudinal septa, (28~) 35-48 X (13-) 15-19 ym (X=
40.9 X 16.4 4m), light brown, enveloped in mucilaginous sheath, 36-60X22-46 ym.

Colonies on CMA olivaceous to gray olivaceous, extending up to 7-10 mm in diam
at 25°C in 24 days, producing sporodochia with conidia after 2 months’ incubation.
Mycelia mostly immersed. Sporodochia dark brown to black, 100-560 ym in diam.
Conidiophores simple or brached, 12-104 ym long, 3-5 um wide, septate, hyaline.
Conidia transversely oblong, constricted at the middle, muriform, with (7-) 8-10 trans-
verse septa and 1-3 longitudinal septa, 32-45X15-18 ym (%=40.0X16.7 xm), light
brown, enveloped in mucilaginous sheath, 40-46 X26-44 4m.

Specimen examined: IFO H-12183, from dead petiole, 27 Jan. 1994.

Cultures examined: IFO 32660 (AN-1378), AN-1379 & AN-1380, monospore iso-

Table 1. Comparison of morphology between Coleodictyospora species and our specimens.

C. cubensis? C. micronesica® this study
Conidiophores 70-85X3.5-5 um lacking, but as <120X1-5 gm
(on subst.)  conidiogenous cell, (on subst.)
2-8X3-4 um 12-104 X 3-5 gm
(on CMA) (on CMA)
Conidia 42-50%X20~22 ym 30-40x13-16 ym (28-) 35-48
(on subst.) (on subst.) (13-) 15-19 um
(on subst.)
30-42X15-18 ym 32-45X15-18 gm
(on CMA) (on CMA)
16-36X11-17 ym
(on V-8A)
17-32X9-16 ym
(on V-8A)
Conidium 60 (7)~55%X40-45 ym present, but 36-60X22-46 ym
envelopes (on subst.)  not measured (on subst.)
40-46 X 26-44 ym
(on CMA)
Conidium 8-14 6-9 (7-) 9-11

trans. septa

Conidiophore
attaching point

at the middle
of conidium

at the middle to
end of conidium

at the middle
of conidium

D From (2)
2 From (13, 15)
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lates derived from IFO H-12183.

In the genus Coleodictyospora Charles, two species, C. cubensis and C. micronesica
(Matsushima) Matsushima, have been assigned. Though our specimen showed somewhat
intermediate morphological characteristics as shown in Table 1, we identified it as C.
cubensis because it was closer to this species in morphology of conidia and conidiophores.
However, the disaccord in conidial width and septal number of conidia with Charles’
description (see Table 1) may suggest the presence of a new, third species in the genus.
Further studies of many samples in culture are required.

5. Drepanospora pannosa Berkeley & Curtis, Grevillea 3: 105, 1875.

(= Helicosporium pannosum (Berk. & Curt.) Moore, Mycologia 49: 582, 1957.)

‘ Fig. 5A-F

Colonies on dead petioles effuse, light brown, raising conidiophores abundantly.
Conidiophores simple or branched, erect, septate, 72-200 ym long, 6-9 ym wide, brown,
paler toward apex, with hyaline apical cell which elongates apically. Conidiogenous
cells, pleurogenous on conidiophore, teeth-shaped, 2.5-5X2-2.5 ym. Conidia holoblas-
tic, filiform, 2.5-4 (-6) ym wide, hyaline to light brown, loosely coiled (2.2-4.33 times) in
a plane, slightly swollen at both ends, in coils of 30-54 ;xm in diam, 26-34-septate.

Colonies on CMA citrine to olivaceous, extending up to 22-28 mm in diam at 25°C
in 23 days, formirig conidia after 2 months’ incubation. Mycelia immersed or partly
superficial. Hyphae subhyaline to brown, 1.5-8 ym wide, smooth but verrucose on
brown thick-walled hyphae. Conidiophores simple or sometimes branched, erect, se-
ptate, 66-340 ym long, 5.5-7.5 ym wide, brown, with hyaline apical cell which elongates
apically. Conidiogenous cells pleurogenous on conidiophore and sometimes on creeping
hyphae, teeth-shaped, 2.5-6X2-3 ym. Conidia holoblastic, filiform, 5-6 (-7) ym wide,
hyaline to light brown, loosely coiled (2.25-4 times) in a plane, slightly swollen at both
ends, in coils of 30-56 (-70) ym in diam, 26-31 (-41)-septate. Chlamydospore-like
structures [ ‘sclerote pedicelee’ (see (10))] pleurogenous on creeping hyphae, globose, 12-
20 xm in diam, single or catenate, light brown to brown, with or without pedicel, 14~ 20 X
5-7 um. The chlamydospore-like cells contain subglobose granules (spermatia?), 2- 3 X
2 um, and often release them outside. ’

Specimen examined: IFO H-12184, from dead petiole, 27 Jan. 1994,

Cultures examined: IFO 32661 (AN-1374) & AN-1375, monospore isolates derived
from IFO H-12184.

Characteristics of our materials are close to the description of Helicosporium
nematosporum Linder (10). However, the species was treated as a synonym of H.
pannosum (20), and recently Goos (5) recognized Drepanospora as an adequate generic
name for this species. Tubeufia helicoma (Phill. & Plowr.) Pirozinski is known as the
teleomorph of this species (20), but it was not observed in this study.
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6. Exerticlava triseptata (Matsushima) Hughes, New Zealand J. Bot. 16: 333, 1978.

(= Cordana triseptata Matsushima, Icones Microfungorum a Matsushima lectorum,
39. 1975.)

Fig. 6A-K

Colonies on dead petioles effused, dark brown to black, composed of mostly immer-
sed mycelia. Conidiophores solitary, erect, straigt or slightly curved, septate, 230-330 ym
long, 9-11 ym wide at the base, 6-7 ym wide at the subapex, 8-10 zm at the apex, dark
brown, paler toward apex. Conidiogenous cells integrated. After the first conidium is
produced on the apex of the conidiophore, the outer wall of the distal end of the
conidiophore is fragmented and the hyaline conidiogenous cell is exposed to form conidia.
Up to eight conidia are holoblastically produced successively on different loci of the
conidiogenous cell, resulting in disc-shaped scars of conidium detachment over the whole
surface of the conidiogenous cell. Often the conidiogenous cell proliferates one to two
times and repeats successive conidial formation. Conidia broadly ellipsoid, brown,
thick-walled, 3-septate, 26-35 X 15-18 ym (X=31.3X16.3 ym), with the protuberance of a
detachment scar at the proximal end.

Colonies on CMA white with gray olivaceous patches, extending up to 8-11 mm in
diam at 25°C in 30 days. Mycelia superficial and partly submerged. Hyphae hyaline,
1.5-2.5 4m in diam, often branching symmetrically. Conidiophores solitary or gregari-
ous, straight or slightly curved, septate, 80-186 ym long or up to 230 ym long when
proliferated, (3-) 6-12 ym wide at the base, 5-8 ym wide at the subapex, (5-) 7-10 um
wide at the apex. Conidiogenous cells often proliferate. Conidia oval to broadly
ellipsoid, brown, thick-walled, 3-septate, 22-33 X 13-18 ym (X=26.5X15.3 ym).

Specimen examined: IFO H-12185, from dead petiole, 27 Jan. 1994.

Cultures examined: IFO 32662 (AN-1386) (isolate from a conidiophore) & AN-1385
(isolate from 3 conidia), derived from IFO H-12185.

Teleomorph was not observed in this study on both natural substrates and the
medium, though Matsushima (14) reported Chaetosphaeria hiugensis Hino as an as-
comycetous state of this fungus. Matsushima (12, 14) obtained isolates of this fungus
from ascospores but not from conidia. We also found its conidia scarcely germinate on
CMA. However, we succeeded in obtaining a few isolates from conidia and conidiophor-
es after more than 30 trials of their monospores or monophore isolation. This low
germination rate of conidia may suggest this fungus requires certain, unknown conditions
for conidium germination in natural habitats. Conidium formation of this fungus is also
peculiar as described above. Matsushima (12) originally assigned this species to the
genus Cordana Preuss. However, Hughes (9) established a new genus Exerticlava and
transferred two species, C. vasiformis Matsushima and C. triseptata, to the new genus.
Carmichael et al. (1) pointed out the resemblance in conidium formation between the two
species and Cacumisporium Preuss species. Conidiogenesis in the latter genus was
considered by Cole and Samson (3) as ‘sympodullophialidic’ sense Hammill (6)], resem-
bling those of Chloridium Link and Codinaea Maire species. Therefore, the generic
accomodation for these species is still unsettled. However, it is certain that the prolifera-
tion of conidiogenous cells newly found in E. triseptata provides evidence for its close
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affinity with E. vasiformis (Matsushima) Hughes, which has proliferating conidiophores
(12).

7. Helicoma palmigenum (Penzig & Saccardo) Linder, Ann. Mo. Bot. Gdn. 16: 306,

1929.

Fig. 7TA-1

Colonies on dead petiole effuse, dark brown, raising erect conidiophores. Conidio-
phores simple, stout, solitary or gregarious, thick-walled, septate, dark brown, paler
toward apex, 200-320 ym long, 7-10 ym wide, proliferating sympodially, resulting
conidium-detachment scars on the side. Conidia holoblastic, filiform, 9-12 gm (x=10.2
pm) wide, helicoid, 1.5-1.67 times tightly coiled in a plane, in coils of 27-36 ym (X=31.7
pm) in diam, 13-15-septate, smooth, brown.

Colonies on CMA citrine to olivaceous, becoming black with age, extending up to
19-24 mm in diam at 25°C for 25 days. Mpycelia mostly immersed. Hyphae subhyaline
to brown, 2-4 ym in diam, smooth, but becoming verrucose in brown hyphae. Conidio-
phores simple, stout, solitary or gregarious, thick-walled, septate, brown, 104-570 ym
long, 5.5-7.5 pm wide, sympodially proliferating by pushing away the detaching scar of
previously formed conidium with long intervals, resulting in 1-6 circular or semicicular
scars of conidium detachment. Conidia holoblastic, filiform, 10-13 ym (X=11.1 ym)
wide, helicoid, 1.75-1.8 times tightly coiled in a plane, in coils of 33-40 ym (X=36.4 ym)
in diam, 12-14-septate, slightly constricted at septa, smooth, brown. Up to 7 conidia
were produced according to the conidiophore proliferation.

Specimen examined: IFO H-12186, from dead petiole, 27 Jan. 1994. Cultures
examined: IFO 32663 (AN-1372) & AN-1373, monospore isolates derived from IFO H-
12186.

The length of conidiophores was found to be greatly variable, up to 570 xm, espe-
cially in prolonged cultures, due to repetitive conidiophore proliferation, though Matsu-
shima (11) described conidiophores of his materials on CMA as ranging from 60 to 140
um long.

8. Helicomyces lilliputeus Moore, Mycologia 49: 583, 1957.
Fig. 8A-E
Colonies on dead petiole, effuse, light brown. Mycelia superficial, with aerial
hyphae. Hyphae yellowish brown, 2.5-4 ym in diam. Conidiophores simple or bran-
ched, erect or bent, 10-80 (-160) zm long, 3-5 ym in diam at the base, 2-2.5 ym at the
apex, septate, tapering toward apex, light olive, subhyaline at the apex. Conidiogenous
cells integrated on branches or sometimes on main axis of conidiophore, mono- or
polyblastic, denticulate by sympodial proliferation. Conidia filiform, 2-3 ym (x=2.8
pm), helicoid, 1.75-2.67 times coiled in a plane, in coils of 16-20 ym (X=18.0 ym) in
diam, hyaline to subhyaline, 9-13-septate, holoblastically produced on denticles.
Colonies on CMA citrine to olivaceous, extended up to 23-25 mm in diam at 25°C
in 23 days. Conidia were produced only at the central part of colony. Hyphae branch-
ing often rectangularly, 1-3.5 ym in diam, light brown. Conidiophores simple or bran-
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ched, erect or bent, often arising from coiled repent hyphae, yellowish brown, 7-50 (~80)
um long, 3.5-5.5 ym wide. Conidiogenous cells integrated, denticulate. Conidia fili-
form, 3-4.5 ym (x=3.7 ym) wide, helicoid, 2-2.5 times coiled in a plane, in coils of 19-26
pum (X=22.4 ym) in diam, hyaline to subhyaline, 9-17-septate.

Specimen examined: IFO H-12187, from dead petiole, 27 Jan. 1994.

Cultures examined: IFO 32664 (AN-1376) & AN-1377, monospore isolates derived
from IFO H-12187.

The thickness of conidial filaments may vary greatly, possibly because aged conidia
swell into thicker filaments as shown in the above dimensions in culture. The species key
proposed by Goos (4) ascribed this fungus to H. lilliputeus. Among the recently de-
scribed species, H. casuarinae Matsushima is close to this fungus. However, the simple
conidiophores (no branching) and less frequent septation (4-9-septate) of H. casuarinae
(14) distinguish it from H. lilliputeus and our material.

9. Melanographium citri (Frag. & Cif.) M. B. Ellis, Mycol. Pap. 93: 21, 1963.
Fig. 9A-H

Colonies on dead peduncle effuse, velvety, dark brown to black. Mycelia immersed.
Stroma dark brown, 25-80 ym thick. Conidiophores in loose fascicles arising from
stroma, dark brown, subhyaline to hyaline at the apex, septate, 380-660 ym long, 4-5 ym
wide at the base, 5-7 ym wide at the subapex, tapering toward apex. Conidiogenous cells
integrated, proliferate sympodially resulting in rachises. Conidia reniform or ellipsoid,
dark brown, finely wrinkled, 14-18 X9-11 gm (X=16X10.2 yzm), with a germ slit.

Colonies on CMA white to pale brown, extending up to 19-24 mm in diam at 25°C
in 8 days. Only mononematous conidiophores were formed in culture. Conidiophores
brown, paler toward apex, septate, 200-520 xm long, 4-5 ym wide at the base, 5-7 ym at
the subapex. Conidiogenous cells integrated, proliferate sympodially. Conidia reniform
or ellipsoid, brown to dark brown, 13-17X8-10 gm (X=13.7X9.2 y4m), with a germ slit.

Specimen examined: ITFO H-12188, from dead peduncle, 27 Jan. 1994.

Culture examined: IFO 32665 (AN-1387), mass spore isolate derived from IFO H-
12188.

Conidial sizes are smaller in culture than on natural substrates.

10. Piricauda cochinensis (Subram.) M. B. Ellis, More Dematiaceous Hyphomycetes,
p. 367, 1976.
(= Petrakia cochinensis Subram., Sydowia Beih. 1: 15, 1957.)
Fig. 10A-H
Colonies on dead petiole effuse, thin, brown. Mycelia superficial. Conidiophores
absent or short, doliform or conical with depressed or cupulate apex, 2-10 xm high, 5-8
um wide at the apex, 10-20 ym wide at the base. Conidiogenous cells integrated or
pleurogenous on repent hyphae, monotretic, with an apical pore formed by conidium
detachment. Conidia variable in shape, subglobose or obconical to broad pyriform, dark
brown to black, muriform, thick-walled, often verrucose around proximal end, with a
circular depression at the proximal end which corresponds to the apical pore of the
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conidiogenous cell, 44-74 ym (X=58 ym) high, 38-66 ym (X=51 ym) wide, with 4-11
filiform appendages. Conidia are easily released from conidiogenous cells and scattered
on the surface of substrates. Appendages simple, cylindrical, straight, septate, brown,
paler toward apex, with a blunt tip, 22-108 ym long, 4-6 ym wide at the base, 2.5-3 ym
wide at the apex, arising mostly from side and apical part of conidium.

Cultures on CMA woolly, white to olivaceous, extending up to 20-21 mm in diam at
25°C in 23 days. Conidia were formed after 3.5 months’ incubation on CMA. Hyphae
hyaline to light brown, 1-4 ym wide, verrucose or tuberculose in aerial hyphae (possibly
due to some exudate from hyphae), branching often rectangularly. Conidiophores absent.
Conidiogenous cells pleurogenous on repent or aerial hyphae, globose to subglobose, 5-7
pm in diam, brown. Conidia variable in shape, globose to subglobose or obconical to
obovate or irregular shaped, often surrounded with a thin membrane possibly derived
from an exudate from conidium or conidiogenous cell, 26-50 ym (X=35 xm) high, 19-30
um (X=25 ym) wide, verrucose side and around proximal end, with 1-4 appendages.
Appendages filiform, septate, 14-60 ym long, 5-6 xm wide at the base, 3-4 ;m wide at the
apex.

Specimens examined: IFO H-12189, from dead petiole, 31 Jan. 1991; IFO H-12190,
from dead petiole, 27 Jan. 1994.

Cultures examined: IFO 32666 (AN-1381) & AN-1382, monospore isolates derived
from IFO H-12190; AN-1143, AN-1144 & AN-1145, monospore isolates derived from
IFO H-12189.

11. Sporidesmium minigelatinosum Matsushima, Microfungi of the Solomon Islands

and Papua-New Guinea, p. 58, 1971.

Fig. 11A-G

Colonies on dead petioles effuse, dark brown. Mycelia superficial on substrate but
often climbing conidiophores of other fungi. ‘ Hyphae often verrucose, 1-3 xm wide, pale
brown to brown. Conidiophores simple, straight, erect, septate, 14-40 ym long, 4-5 ym
wide at the base, 3-4 ym wide at the apex, dark brown. Conidiogenous cells integrated,
proliferate percurrently according to conidium formation. Conidia holoblastic, ob-
clavate with truncate base, pale brown to brown, thick-walled, paler and thin-walled
toward apex, 31-50 ym long, 6-7 gm wide, 10-12-septate, with a mucilage drop at the
apex.

Colonies on CMA olivaceous to olivaceous black, extending 5-7 mm in diam at 25°C
in 24 days. Hyphae verrucose or with waving surface, pale brown to brown, 2-3 ym
wide. Conidiophores simple, erect, septate, 12-52 ym long, 4-7 xm wide at the base, 3-
3.5 yum wide at the apex, dark brown. Conidiogenous cells proliferate percurrently.
Conidia holoblastic, obclavate with truncate base, pale brown to brown, 38-64 ym long,
6-7 ym wide, 9-11-septate, with a mucilage at the apex.

Specimen examined: IFO H-12191, from dead petiole, 27 Jan. 1994.

Cultures examined: IFO 32667 (AN-1370) & AN-1371, monospore isolates derived
from IFO H-12191.
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12. Sporoschisma saccardei Mason & Hughes in Hughes, Mycol. Pap. 31: 20, 1949.
Fig. 12A-H

Colonies on dead petiole sparse, dark brown. Mycelia superficial. Conidiophores
simple, erect, solitary, scattered, septate but not clearly seen due to dense pigmentation,
dark brown, cylindrical with swollen middle part, 212-248 ;m long, 7-9 ym wide at the
base, 12-20 ym wide at the middle, 12-14 ym wide at the apex. Conidiogenous cells
integrated, phialidic with long collarette, enteroblastically forming a chain of conidia.
Setae (capitate hyphae) claviform, erect, solitary or gregarious up to 4, arising from the
base of conidiophore, septate, brown, paler toward apex, with swollen apex covered with
mucilage, sometimes proliferate percurrently through the swollen head. Conidia formed
in long chains, cylindrical, flattened or slightly inflated at the ends, 37-48 X 11-13 ym (X=
434X 11.7 ym), 5-septate, with slightly dense pigmentation at the septa, smooth, end cells
4-6 ym long, subhyaline, penultimate cells 7-9 ym long, dark brown, median cells 8-11
um long, dark brown.

Colonies on CMA white, extending up to 18-21 mm in diam at 25°C in 14 days.
Hyphae hyaline. Conidiophores simple, erect, solitary or often gregarious up to 4, 1-2-
septate, dark brown, cylindrical with swollen middle part, 120-190 ;m long, 6-9 xzm wide
at the base, 12-14 ym wide at the middle, 11-13 ym wide at the apex. Conidiogenous
cells phialidic with long collarette. Setae (capitate hyphae) claviform, solitary or gregari-
ous up to 6, arising from the repent hyaphe close to conidiophore, septate, light brown,
with swollen apex covered with mucilage. Conidia formed in long chains, cylindrical,
26-41X10-12 (-15) ym (X=34.7X11.1 gm), (2-) 5-septate, without dense pigmentation
at the septa, smooth, end cells 4-6 ym long, subhyaline, penultimate cells 6-7 xm long,
dark brown, median cells 5-8 ym long, dark brown. The first conidium from each
conidiophore was bullet-shaped, 2-septate, with flattened base, apical and median cells
dark brown, basal cells subhyaline. The second and successionally produced conidia
were cylindrical. No Chalara-type conidiophores were formed. '

Specimen examined: IFO H-12192, from dead petiole, 27 Jan. 1994.

Cultures examined: IFO 32668 (AN-1364) & AN-1365, massspore isolates, derived
from TFO H-12192.

Sporoschisma saccardoi was very close in morphology to S. nigroseptata D. Rao &
R. Rao. For identification of our materials, the two species and our material were
compared in their morphology (Table 2). Nag Raj and Kendrick (17) pointed out the
following distinguishing characteristics between the two species: S. nigroseptata has
darker and larger conidiophores, larger conidia with black bands masking central three
septa and larger median cells. However, these characteristics other than the width of
conidia were found to be variable in culture or on natural substrates and not useful to
distinguish the two species (see Table 2). In conclusion, we identified our material as S.
saccardoi because it possesses the following characters; absence of Chalara-type conidio-
phores and thinner conidia [10-12 (-15) ym (X=11.1 gm) wide in culture, 11-13 ym (X=
11.7 gm) wide on host]. However, further critical studies in culture are necessary to
clarify the species definition so as to distinguish S. saccardoi from S. nigroseptata. No
teleomorph was observed in this study, though Hughes (8) reported Chaetosphaeria
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coelestina Hohnel as the teleomorph.

Table 2. Comparison of morphological characteristics among Sporoschisma saccardoi, S.
nigrosepata and our materials.

S. saccardoi? S. nigroseptata® this study
Conidiophores
length up to 210 gm 217-310 gm 212-248 ym (on subst.)
250-300 xm 120-190 ym (on CMA)
width at base 10-16 gm 9-11 ym 7-9 um (on subst.)
8-10 ym 6-9 um (on CMA)
width at middle 15-19 ym up to 18 ym 12-20 ym (on subst.)
12-14 ym (on CMA)
width at apex 12-15 ym 16-20 ym 12-14 ym (on subst.)
16-19 ym 11-13 ym (on CMA)
Capitate setae
length up to 150 ym 80-160 xm 100-220 gm (on subst.)
100-160 gm 80-154 ym (on CMA)
width at base 5-6.5 ym 4.5-5 ym 4-8 ym (on subst.)
4-6 ym 4-6 ym (on CMA)
width at apex 6-8 ym up to 9 ym 7-9 um (on subst.)
8-10 ym 7-8 ym (on CMA)
Conidia
length 32-(40)-48 ym 34-(40)-47 ym 37-(43.4)-48 ym (on subst.)
30-40 ym 26-(34.7)-41 ym (on CMA)
width 9-(11)-12 gm 12-(13)-14 ym 11-(11.7)-13 gm (on subst.)
9-14 ym 10-(11.1)-15 gm (on CMA)
Cell length
end cell 2.7-4.5 ym 4-5.5 ym 4-6 4m (on subst.)
4-6 ym (on CMA)
penult. cell 6.3-9 um 6.3-7.2 ym 7-9 pum (on subst.)
6-7 um (on CMA)
median cell 6.3-8.1um  (7.2-) 9-12.6 ym 8-11 ym (on subst.)

Chalara —form
in culture

unknown (absent?)

present

5-8 um (on CMA)

absent

b From (8, 17).

2 For each item, the entry above is from (8) and that below is from (12).
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Fig. 1.
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Brachsporiella arengae. A-E. On substrate. F-G. On CMA. A. Conidiophores and conidia.
B-D. Conidiophore apex showing successive conidium formation on peculiar branching
system of conidiogenous cell. Arrowheads indicate percurrent proliferation of conidiogenous
cell. E. conidia. F. Chlamydospores. G. Ascomatal intitial-like structures with conidiophores
produced on CMA, exposing inside pseudoparenchyma.

(Bars: A, B, D-F=10 ym; C=5 gm; G=200 yzm)

e

¥




Fig. 2.

Hyphomycetes from Satakentia liukiuensis 87

Czrcmotrzchum falcatzsporum A- H On substrate I-J. On CMA A. Habit on a leaf, showing
setae and phialides at the base. B. Straight and circinate setae. C-D. Phialides on repent
hyphae, producing conidia. E-F. Conidia in mass on a phialide. Mucilage surrounds phialide
apex and proximal end of conidial mass. G. Tuberculate seta. H. Conidia. I. Seta formed on
CMA. J. Phialide-like projections on repent hyphae on CMA.

(Bars: A, B=100 ym; C-E, H=5 ym; F, G=1 ym; I=50 ym; J=10 xm)
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Codinaea simplex. A-D. On substrate. E-H. On CMA. A. Conidiophore producing conidium
at the apical phialide. B-C. Conidiophore apex with collarettes. D. Conidia with hair-like
appendages at both ends. E-G. Conidiophores proliferating sympodially or percurrently on
CMA. Arrowheads indicate collarettes. H. Conidia with or without appendages.

(Bars: A, D, FFH=10 ym; B=5 ym; C=1 ygm; E=50 ym)
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Coleodictyospora cubensis. A-B. On substrate. C-F. On CMA. A. Sporodochium with a mass
of conidia. B. Conidia and conidiophores. C. Mass of conidia in a sporodochium formed on
CMA. D-E. Conidia and conidiophores extending from basal mat of sporodochium. F.
Conidium with mucilaginous sheath. (Bars: A, C=50 ym; B, D-F=10 ym)
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Drepanospora pannosa. A-C. On substrate. D-F. On CMA. A-C. Erect conidiophore
coiled conidia pleurogenously on teeth-shaped conidiogenous cells. D. Straight and simple

conidiophore with a conidium. E. Branched conidiophore with conidia. F. Chlamydospore-
like structutes (‘sclerote pedicelee’) releasing small granules.
(Bars: A, D, E=50 ym; B, C, F=10 xzm)
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Exerticlava triseptata. A-1. On substrate. J-K. On CMA. A-B. Conidiophore and conidia.
C, E. Conidiophore apex with successively produced conidia. D. Percurrently proliferated
conidiophore with conidia. F. Conidiophore apex with exposed conidiogenous cell showing
disc-shaped scars of conidium detachment. G. Conidiophore apex after releasing the first
conidium. H. Conidiophore apex with 4 or 5 conidium-detachment scars. I. Conidium. J.
Conidiophore and conidium formed on CMA. K. Percurrently proliferated conidiogenous
cell. (Bars: A, B, J=50 ym; C-F, I, K=10 ym; G, H=5 ym)
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Fig. 7.
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Helicoma palmigenum. A-E. On substrate. F-I. On CMA. A-B. Conidiophores and conidia.

C. Sympodially proliferated conidiophore bearing a semi-discoid scar of conidium detach-
ment. D-E. Helicoid conidium. F-G. Conidiophores and conidia formed on CMA. H.
Proliferating conidiophore with conidium detachment scars (arrowheads). I. Conidia.
(Bars: A, D, E, H, I=10 ym; B, F, G=50 ym; C=5 gm)
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Fig. 8. Helicomyces lilliputeus. A-D. On substrate. E. On CMA. A. Erect and branched conidiophore

with conidia. B-E. Coiled conidia formed on denticulate conidiogenous cell.
(Bars: A, B, E=10 ym; C, D=5 ym)
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Fig. 9. Melanographium citri. A-E. On substrate. F-H. On CMA. A. Loose fascicles of conidiophor-
es. B-C. Conidiophore apices showing sympodial proliferation. D-E. Conidia. A germ slit is
seen on a dorsal side. F-H. Conidiophore and conidia formed on CMA.

(Bars: A, F=50 ym; B-D, G, H=10 ym; E=5 ym)
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Piricauda cochinensis. A- F On substrate G-H. On CMA. A-B. Comdlum formed on a
short conidiogenous cell on repent hyphae. C. Conidium with filiform appendages. D, F.
Conidium detaching from conidiogenous cell. A pore remains on the apex of conidiogenous
cell. E. Proximal end view of conidium showing a pore surrounded by verrucae. G-H.
Conidia produced on CMA. (Bars: A-E, G, H=10 ym; F=5 ym)
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Sporidesmium minigelatinosum. A-E. On substrate. F-G. On CMA. A-B. Erect conidiophor-
es and conidia. C. Conidium with a mucilage at the apex. D. Proliferated conidiophores
leaving scars (arrowheads) of conidium secession. E. Conidium apex with a mucilage. F-G.

Conidia produced on CMA. (Bars: A-D, F, G=10 ym; E=5 ym)
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Fig. 12. Sporoschisma saccardoi. A-E. On substrate. F-H. On CMA. A-B. Conidiophore and
capitate hyphae. C. Conidia produced in chain from a phialide. D. Conidia. E. Capitate
hypha and conidium. F. Conidiophore and capitate hyphae on CMA. G. Conidia. H. Bullet-

shaped conidium formed firstly from a phialide. (Bars: A, F=50 ym; B-E, G, H=10 zm)
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Ogataea kodamae, a New Combination for a
Methanol-assimilating Yeast Species,
Pichia kodamae van der Walt et Yarrow

Kozaburo MikATA and Yuzo YAMADA*

Keywords: Ogataea kodamae comb. nov.; Pichia kodamae;, methanol-assimilating
yeast.

Following the isolation and description of a methanol-assimilating yeast by Ogata et
al. (13), a number of methanol-assimilating yeast species have been reported (4, 14, 20).
Lee and Komagata (9, 10) classified the methanol-assimilating yeasts into four groups
based on their chemotaxonomic characteristics, viz., their DNA base compositions, their
coenzyme Q systems, the proton magnetic resonance spectra of their cell wall mannans and
their methanol oxidase systems.

In a previous study (17), we analyzed the partial base sequences of 18S and 26S
rRNAs of strains of the nitrate-assimilating Pichia species (7), which were once classified
in the genus Hansenula Sydow et Sydow (8). Based on the sequence data obtained, we
divided the nitrate-assimilating Pichia species into seven groups. For two of the seven
groups, we set up the genera Ogataea Yamada, Maeda et Mikata and Kuraishia Yamada,
Maeda et Mikata with the type species Ogataea minuta (Wickerham) Yamada, Maeda et
Mikata [ = Pichia minuta (Wickerham) Kurtzman, = Hansenula minuta Wickerham]
and Kuraishia capsulata (Wickerham) Yamada, Maeda et Mikata [ = Pichia capsulata
(Wickerham) Kurtzman, = Hansenula capsulata Wickerham], respectively, all of which
are methanol-assimilating. In a subsequent study on the 18S and 26S rRNA partial base
sequencings of the methanol-assimilating yeasts (18), Pichia kodamae van der Walt et
Yarrow (15) showed partial base sequences identical with and very similar to those of O.
minuta [base differences, zero in positions 1451-1618 (11), 168 bases, of 18S rRNA and
three in positions 1611-1835 (3), 225 bases, of 26S rRNA; percent similarity, 79 in
positions 493-622 (3), 130 bases, of 26S rRNA].

*Laboratory of Applied Microbiology, Department of Agricultural Chemistry, Faculty of
Agriculture, Shizuoka University, 836 Ohya, Shizuoka 422, Japan
Abbreviation: Q-7, a coenzyme Q or homologous ubiquinone with seven isoprene units in a
side chain.
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This paper describes the DNA base composition and the coenzyme Q system of P.
kodamae and proposes a new combination for the species based on these characters.

Pichia kodamae TFO 10090 (type strain, =CBS 7081) was examined for its DNA
base composition and its coenzyme Q system. The nuclear DNA of the strain was
isolated by the method of Holm et al. (§). The DNA base composition was determined
by high performance liquid chromatography (12) using a Shimadzu model LC-6AD
apparatus equipped with a Cosmosil 5C;s~AR column (4.6 X150 mm, Nacalai Tesque
Inc., Kyoto, Japan) after treatment of the isolated DNA with Pl nuclease and alkaline
phosphatase. The G+ C content of the type strain was estimated to be 44.0 mol%. The
data obtained were very similar to those of O. minuta [46.7 mol% G+ C, type strain (8)],
the type species of the genus Ogataea. The coenzyme Q system was determined, as
described previously (16). The type strain of\P. kodamae had the Q-7 system, as found
in strains of the species of the genus Ogataea (2, 17, 19).

van der Walt et al. (15) reported that P. kodamae does not assimilate methanol, but
Barnett et al. (1) recognized that it does assimilate methanol. According to Komagata
(6), P. kadamae is placed in Group 2 along with H. minuta ( = O. minuta, type species
of genus Ogataea). Thus, we can transfer P. kodamae to the genus Ogataea as a new
combination.

Ogataea kodamae (van der Walt et Yarrow) Mikata et Yamada comb. nov.

Basionym: Pichia kodamae van der Walt et Yarrow, J. Gen. Appl. Microbiol. 28: 157.
1982.

Typus: CBS 7081.
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Descriptive Catalogue of IFO Fungus
Collection XIV.

In the routine identification work on fungi newly isolated in Japan, and in checks of
the list of the fungal taxa preserved in the IFO culture collection for published records of
their occurrence in Japan, many taxa have been found to be either new to Japan or
obscurely or insufficiently described. In some cases, the first record of a fungus in Japan
gives only the name of a taxon, without an adequate description of the species concerned.
The object of this series is to provide descriptions of the fungi preserved or newly
deposited in the IFO fungus collection and/or in the IFO herbarium and to contribute to
our knowledge of the fungal flora of Japan.

The authors of the descriptions of these fungal taxa are shown in parentheses.

95. Achaetomium macrosporum Rai et al. (Figs. 1-3) Sordariales
Indian Phytopath. 23: 54 (1970); Arx et al., Beih. Nova Hedwigia 84: 1 (1986); Cannon,
Trans. Br. mycol. Soc. 87: 45 (1986).
Syn: Achaetomiella macrospora (Rai et al.) v. Arx, Proc. Konink. Nederl. Akad. Wet.
Amsterdam, ser. C, 76: 292 (1973).
Achaetomium fusisporum Rai & Chowdhery, J. Indian bot. Soc. 52: 310 (1974).
Achaetomium thermophilum Basu, Current Sci. 51: 524 (1982).

Colonies on oatmeal agar growing rapidly, attaining a diameter of 90 mm within 4
days at 37 °C, pale yellow at the center, white at the margin, floccose, partly consisting of
basal felt and producing immature ascomata; reverse pale yellow at the center, white at the
margin. On potato sucrose agar growing rapidly, attaining a diameter of 90 mm, pale
yellow, floccose, consisting of basal felt at the center; reverse brown at the center, pale
yellow at the margin. On potato carrot agar growing rapidly, attaining a diameter of 90
mm, floccose at the center, velvety at the margin, producing immature ascomata abundant-
ly at the margin; reverse brown at the center, uncolored at the margin. On malt extract
agar growing rapidly, attaining a diameter of 90 mm, floccose, consisting of basal felt at
the center; reverse brown at the center, pale yellow to amber at the margin. Ascomata
superficial, solitary, ostiolate, ovoid to vase-shaped, 260-360 140-200 yxm with promi-
nent elongated neck, fixed to substratum by rhizoidal hyphae, covered with yellowish
green to dark olive-brown hypha-like hairs which are straight to flexuous, branched,
septate, roughened, 3.0-3.5 ym in diam at the base; peridium consisting of thick, pale
brown, “textura intricata”. Asci 8-spored, pyriform to clavate, stalked, evanescent, 50-
80X 12-16 ym. Ascospores biseriate, one-celled, umbonate, dark brown to dark olive-
brown, ellipsoidal, 18-20x 11-12 xm, with a single apical germ pore measuring 1.0-1.5
um in diam. Anamorph not seen.
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At 50 °C, growth is nil.

Hab.: mangrove mud, Iriomote Is., Taketomi-cho, Okinawa Pref., Japan, 26 Jan. 1994.
(IFO 32628=T. Ito H645-50-3; IFO H-12175).

The fungus was originally described by Rai et al. (1970) from India, based on a
culture isolated from river bank soil. Arx et al. (1986) treated this species as a synonym
of Chaetomium vitellinum Carter based on its description, but it differs from the latter by
having limoniform, laterally flattened and prominently umbonated ascospores. Accord-
ing to Cannon (1986), this species is detected in soil, leaf and compost in India and Japan.

(T. Ito & A. Nakagiri)

96. Aphanoascus terreus (Randhawa & Sandhu) Apinis (Figs. 4-6) Onygenales

Mycopath. Mycol. Appl. 35: 99 (1968); Cano and Guarro; Mycol. Res. 94: 355 (1990).

Syn: Keratinophyton terreum Randhawa & Sandhu, Sabouraudia 3: 253 (1964).
Anixiopsis terreus (Randhawa & Sandhu) de Vroey & Recacochea, Bull. Soc. fr.
Mycol. Med. 6: 209 (1977).

Anamorph: Chrysosporium indicum (Randhawa & Sandhu) Garg.

Colonies on yeast phosphate soluble starch agar growing moderately, attaining a
diameter of 55-60 mm within 3 weeks at 24 °C, floccose, producing limited ascomata in
the central area, white to rosy buff at the center, strongly smutty; reverse pale rosy
vinaceous. On potato sucrose agar growing moderately, attaining a diameter of 65-70
mm, floccose, white to rosy buff; reverse uncolored to pale rosy buff. On oatmeal agar
growing moderately, attaining a diameter of 60-70 mm, floccose, white to rosy buff; reverse
uncolored to pale olive-buff. On potato carrot agar growing moderately, attaining a
diameter of 60-65 mm, floccose, producing only limited ascomata in the central area, white
to rosy buff at the center; reverse uncolored. On malt extract agar growing moderately,
attaining a diameter of 60-70 mm, floccose, white to rosy buff, producing a limited
ascomata; reverse uncolored to pale olive-buff. Ascomata discrete, non-ostiolate, super-
ficial and surrounded by the aerial mycelium, globose, 360-480 yxm, brown; ascomatal
wall thick, composed of 3-4 layers of flattened, angular, translucent, 4-10 X 3-7 um cells,
Asci in short chains, 8-spored, subglobose to ellipsoid, 10-12X8-9 xm, evanescent.
Ascospores pale brown to reddish brown in mass, subglobose to oblate with a prominent
narrow equatorial rim, 6-7X3.8-4.3 ym including rim, pitted over the entire surface.
Conidia terminal or lateral, sessile or on short protrusions, solitary, hyaline, smooth,
clavate, 4.5-5.5X2-3 ym, thin-walled, with a truncate base and often curved. Keratino-
philic.

At 37 °C, growth is nil.

Hab. cultivated soil, Ikeda, Osaka Pref., Japan, 21 Apr. 1990, (IFO 32655=T. Ito H2-4-
10-13; IFO H-12177).
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The fungus was originally reported by Randhawa and Sandhu (1964) from India,
based on a culture isolated from soil as Keratinophyton terreum. Apinis (1968) reex-
amined the type of K. terreum and then transferred it to 4. terreus. This fungus is widely
distributed and was frequently isolated from soil as a typical keratinophilic fungus by
Cano and Guarro (1990).

The species is characterized by ascospores with a blunt equatorial rim and by
cymbiform conidia. According to Cano and Guarro (1990), this species bears a mor-
phological resemblance to A. saturnoideus Cano & Guarro but the ascospore size of 4.
terreus is smaller (5-6 X 2.5-3.5 ym including rim) than that of 4. saturnoideus (7.5-8.5X
4.5-5.0 um). The ascospore size of the isolate is slightly larger (6-7X3.8-4.3 xm) than
that of Cano and Guarro’s description of this fungus but other morphological characteris-
tics agree well.

(T. Tto & A. Nakagiri)

97. Thermophymatospora fibuligera Udagawa et al. (Figs. 7 & 8) Hyphomycetes
Mycotaxon 27: 99 (1986).

Colonies on malt yeast extract agar growing rapidly, attaining a diameter of 60-65
mm after 3 days at 37°C and more than 90 mm after 7 days, consisting of a basal felt of
vegetative mycelium and bearing abundant conidia, at first gray to pale fawn, later
becoming vinaceous buff to grayish sepia, floccose to funiculose, partly producing loose
synnemata; reverse pale brown to fawn at the center, pale buff to pale brown at the margin.
On potato sucrose agar growing rapidly, attaining a diameter of 70-75 mm, fawn to dark
brown, floccose to funiculose; reverse dark brown at the center, brown at the margin. On
potato carrot agar growing rapidly, attaining a diameter of 60-65 mm, fawn to dark
brown, velvety, scarcely funiculose at the center; reverse fawn to pale brown. On oatmeal
agar growing rapidly, attaining a diameter of 60-65 mm, fawn to dark brick at the central
part, olivaceous buff to buff at the margin, floccose to funiculose, sometimes producing
loose synnema on the basal felt; exudates produced as pale fawn droplets on the mycelium;
reverse brown at the center, fawn at the margin. Mpycelium composed of hyaline,
branched, smooth-walled hyphae, 2.5-5.5"ym in diam; fertile hyphae branched, 2.5-3.5
um in diam, producing clamp connections on septum. Conidiogeneous cells borne
'terminally or laterally on hyphae. Blastoconidia borne solitarily or sometime catenate,
terminally or intercalarily, at first pale yellow, later becoming yellowish brown or dark
brown, thick-walled, ellipsoid to pyriform soon becoming globose to subglobose, 20-23 X
18-20 ym including broad protuberance, with conspicuous reticulate and protuberate
ornamentation on the surface; protuberance up to 2-2.5 ym in length, 1.5-2.0 xm in width.
At 50 °C, growth is nil.

Hab.: mangrove mud, Iriomote Is., Taketomi-cho, Okinawa pref., Japan, 26 Jan. 1994
(IFO 32627=T. Ito H645-27-3; IFO H-12174).

The species was described by Udagawa et al. (1986) from Iraq, based on a culture



Descriptive Catalogue of IFO Fungus Collection XIV. 105

isolated from cultivated soil of a date palm plantation.

The fungus is characterized by large, brown, globose, tuberuculate conidia, by the
formation of hyphae with clamp connections, and by thermotolerance. The isolate is
expected to form mushrooms since it has clamp connections on hyphae and produces loose
synnema, but no formation of primordia or basidiocarps was observed when the cultiva-
tion of mushrooms was tried on rice straw or sawdust containing rice bran.

(T. Ito & A. Nakagiri)

98. Mycotypha microspora Fenner (Figs. 9-19) Zygomycetes
Mycolgia 24: 196 (1932); Mikawa, Trans. Mycol. Soc. Japan 16: 146 (1975).

Colonies on potato sucrose agar white to pale mouse gray, becoming mouse gray to
brownish gray in age, extending up to 25-30 mm in diam at 25°C in 7 days. Hyphae
hyaline, branched, irregularly septate, often constricted at septa, up to 24 pm wide.
Sporangiophores hyaline, becoming brown in age, metallic appearance by reflected light,
simple but sometimes branched, up to 4-5 mm high, 2-12 xm wide, with numerous septa
at the upper part of conidiophores (below the vesicle). Vesicles cylindrical, 24-360 ym
long, 10-26 xm wide. The surface of the vesicle is covered with alternately arranged
protuberances and pores, which bear obovate; stalked spores and globose to slightly
depressed, unstalked spores, respectively. Spores (monosporous sporangiola) of two
kinds: 1) obovate spores, 2.5-3X2.2-2.8 ym, with a stalk, 0.8-1 ym long, formed on
protuberances on vesicle and positioned at the upper space; 2) globose to slightly
depressed spores, 1.8-2.2X2~2.4 ,m, without a stalk but with a hilum, formed between
protuberances on vesicle and positioned at the lower space. Because the two kinds of
spores are formed alternately and regularly at two different levels, they are arranged
vertically in two layers and horizontally in a lattice. Gemmae formed on repent hyphae,
terminal or intercalary, globose to oblong or irregular-shaped, smooth, 16-24 ;m in diam.
Zygospores not observed.

Hab.: on wall surface of food factory, Fuji-shi, Shizuoka Pref., 2 Feb. 1994. [M. Muraoka
(Gants Chem. Co.) 93-673-15=1FO 32608; IFO H-12172]

This is presumably the second report of this species from Japan following Mikawa’s
(1975) report.
(A. Nakagiri & T. Ito)

99. Dendryphiella vinosa (Berk. & Curt.) Reisinger (Figs. 20-24 ) Hyphomycetes
Bull. trimest. Soc. mycol. Fr., 84: 27 (1968); Ellis, Dematiaceous Hyphomycetes p. 500
(1971).

Colonies on seawater (20 %, salinity) corn meal agar (SWCMA) white, extending up
to 48-52 mm in diam at 25°C in 20 days. Hyphae hyaline. Conidiophores stout, erect,
branched, verrucose at upper part, dark brick to sepia, hyaline at the base, up to 420 ym
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long, 3.5-6 ym wide at the middle, swollen to 6-10 ym wide at nodes, thinned to 2-3 ym
wide at the base. Conidia cylindrical or oblong-elliptical, (1-) 3-septate, verrucose, dark
brick, darker at the hilum, 21-34 (-39) X6-9 ym (X=27.6X7.2 um), forming single or
branched chains.

Hab.: on decomposing leaves of Enhalus acoroides (L.) Royle, Shiira Riv., Iriomote Is.,
Okinawa Pref., 26 Jan. 1994. (AN-1383=1IFO 32669, AN-1384; IFO H-12193)

This fungus was isolated from a decomposing marine phanerogam, E. acoroides, by
incubating the leaves on SWCMA after washing them with sterilized seawater. This
fungus grows well and reproduces on SWCMA, though it has been reported from many
terrestrial substrates (Ellis, 1971).

(A. Nakagiri & T. Ito)
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Figs. 1-3. Achaetomium macrosporum (IFO 32628). 1. Perithecium. 2. Immature asci.
3. Ascospores. 4. Ascomata of Aphanoascus terreus (IFO 32655).
Bars: 1 & 4=100 pgm; 2=50 ygm; 3=10 xm.
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Figs. 5 & 6. Aphanoascus terreus (IFO 32655). 5. Ascospores. 6. Anamorph. 7-8.
Thermophymatospora fibuligera (IFO 32627). 7. Conidia connected with
clamp. 8. Conidium.

Bars: 5 & 8=5 ym; 6 & 7=20 pm.



Descriptive Catalogue of IFO Fungus Collection XIV.

.;_V,;g‘a:c;‘_ ‘

ssm ey
£5dJ o0 00%;.?0

fo1
7

Mpycotypha microspora (IFO 32608). 9-10. Sporangiophores and vesicles
with spores. 11-12. Spores (monosporous sporangiospores) arranged in
lattice. 13, 18. Two kinds of spores formed vertically in two layers. 14.
Surface of vesicle with protuberances and pores, from which two kinds of
spores are formed. 15-17. Serial photos showing synchronous spore forma-
tion on the vesicle. 19. Two kinds of spores, obovate stalked spores and
globose unstalked spores. [Bars: 9=100 xm; 10=50 xm; 11, 12, 15 (=16,
17)=5 pm; 13, 14, 18, 19=1 xm]

109
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Figs. 20-24. Dendryphiella vinosa (IFO 32669). 20. Erect and branched conidiophore
forming conidia. 21-22. Blastic conidia formed in chain. 23. Nodes on
conidiophore, from which conidia are produced and conidiophore prolifer-
ates. 24. Conidium with verrucose wall. (Bars: 20=100 xzm; 21-23=10 g m;
24=5 ym)
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Descriptive Catalogue of IFO
Bacterial Collection X.

The purpose of this catalogue is to describe the taxonomic properties of strains which
have been newly deposited in the IFO culture collection or which have been reidentified
as different species in routine identification work on the IFO bacterial collection. The
authors of the descriptions are shown in parentheses.

86. Alcaligenes faecalis Castellani and Chalmers
IFQ 14479

87 and 88. Alcaligenes xylosoxidans (Yabuuchi and Yano) Kiredjian et al.
IFO 12669 and IFO 13495

The strain IFO 14479 was deposited under the name of Pseudomonas sp., as an
aromatic amine dehydrogenase-producing bacteria, but the strain was reidentified as
Alcaligenes faecalis from the characteristics listed in Table 1. The strains IFO 12669 and
TFO 13495 were entered in the IFO List of Cultures 9th. edition (1992) under the names
of Alcaligenes faecalis and Achromobacter sp., respectively. These two strains were
reidentified as Alcaligenes xylosoxidans from the characteristics listed in Table 1.

(K. Kuroshima and T. Sakane)

89. Leucothrix mucor Oersted
IFO 12506

The strain was obtained from Dr. T. D. Brock, Department of Microbiology, Indiana
University, USA, under the name of Leucothrix sp., with strain number LM-1. This
strain has been reidentified as Leucothrix mucor from the following taxonomic properties.

Cells: Unbranched filaments composed of short cylindrical or ovoid cells with diameters
of 1 to 2.5 mm, with cross-walls clearly visible, with single cells arising from the filaments;
rosette formation; true knot formation is not clear; nonmotile; gram-negative.

Obligate aerobes.

Catalase and oxidase are produced.

NaCl is required for growth.

Tween 80 is hydrolyzed, but starch is not hydrolyzed.
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Table 1.
Characteristics IFO 14479 IFO 12669 IFO 13495
Cell morphology rod rod rod
Gram-staining — - -
Motility + + +
Flagellation peritrichous peritrichous peritrichous
Oxidase + + +
Catalase + + +
Reduction of nitrate to nitrite + + +
Denitrification — + -
Mol % G-+ C of the DNA 55.1 66.5 62.7
Major isoprenoid quinone Q-8 Q-8 Q-8
Cellular fatty acid composition:
Non-polar 16:0, 16:1, 16:0, 16:1, 16:0, 16:1,
18:1, 19:0, 18:1, 19:0, 18:1, 19:0,
2-Hydroxylated? 12:0, 13:0, 12:0, 15:0, 12:0, 15:0,
15:0, (14:0) 16:0, (14:0) 16:0, (14:0)
3-Hydroxylated® 14:0, 16:0, 14:0, 16:0, 14:0, 16:0,
(11:0) (11:0, 12:0)
DNA relatedness to the strains:
A. faecalis IFO 131117 73 % 4% 2%
A. xylosoxidans subsp. xylosoxidans 6% 60 % 57 %
IFO 15126™
A. xylosoxidans subsp. denitrificans 5% 88 % 54 %

IFO 15125™

Y The hydroxy acids in parentheses are minor components (less than 10 %)
2 Type strains of the species

Glucose, cellobiose, sucrose, gluconate, butyrate, arginine, ornithine and citrulline are
utilized as a sole sources of carbon. Glycine and quinate are not utilized.
Growth temperature: Grows between 15°C and 30°C.
The G+ C content of the DNA is 48.0 mol %.
The major ubiquinone is Q-8; a small amount of Q-7 is also present.
The amino acid composition of cell-wall peptidoglycans is glutamate, alanine and meso-
diaminopimelate in a molar ratio of ca. 1:2:1.
Cellular fatty acid composion: Ciei, Cieo, Cis: and anteiso-Cizo are the major non-polar
fatty acids, and 30H-Ci40 and 30H-is0-Ciso are the hydroxy fatty acids.

(K. Kuroshima and T. Sakane)
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90. Vibrio alginolyticus (Miyamoto et al.) Sakazaki
IFO 12709

The strain was obtained from the Research Institute for Microbial Diseases, Osaka
University, Japan, under the name of Vibrio sp., with strain number F-4. This strain has
been reidentified as Vibrio alginolyticus from the following properties.

Cells: Straight rods; gram-negative; motile by polar flagellum; no spore formation;
swarming on solid medium.
Facultative anaerobes.
Catalase and oxidase are produced.
NaCl is required for growth.
No pigment is produced.
Starch and Tween 80 are hydrolyzed.
Glucose, cellobiose, sucrose, gluconate and glycine are utilized as a sole source of carbon.
Arginine and butyrate are not utilized.
Growth temperature: Grows between 15°C and 42°C.
The G+ C content of the DNA is 45.0 mol %.
The major quinone is ubiquinone-8 (Q-8); a small amounts of Q-6, Q-7, menaquinone-
7 (MK-7), and MK-8 are also present.
Cellular fatty acid composition: Ciei, Ciso and Cig; are the major non-polar fatty acids,
and 30H-Ci2; and 30H-Ci40 are the hydroxy fatty acids.
The strain IFO 12709 exhibited 82 % DNA relatedness to Vibrio alginolyticus IFO 15630
(type strain) in the DNA~-DNA hybridization study.
(K. Kuroshima and T. Sakane)
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CATALOGUE OF NEWLY ACCEPTED STRAINS
NOVEMBER 1992 - NOVEMBER 1994

The cultures involved in the following catalogue can be distributed under the
same condition as strains listed IFO LIST OF CULTURES 9th Edition

IFO NAME TEMP MED

(T = Type strain)

3746 Streptomyces griseus subsp. griseus 28 231
IFO (K. Nakazawa; 7).

6426 Graphiola cylindrica 24 1
Kagawa Univ. (N. Naito) -- NI (Y. Kobayasi; leaf of Livistoma).

6770 Graphiola cylirdrica 24 1
NI 3110 (K. Tubaki).

9183 Hypocrea austro-grandis 24 1
RTCI (I. Yamamoto) -- Gifu Univ. (Hashioka; M-12).

10575 T Ballistosporomyces ruber 17 108
JCM 6884 (T. Nakase; NB-258; dead leaf of Vitis ficifolis var. lobata).

10576 T Ballistosporomyces xanthus 17 108
JCM 6885 (T. Nakase; NB-206; dead leaf of Acer rufinerve).

10577 T Bensingtonia ciliata 17 108
JCM 6865 -~ CBS 7514, T. Boekhout, Auricularia auricula-judae var. lactea.

10578 T Bensingtonia ingoldii 17 108
JCM 7445 (T. Nakase; NZ-3; leaf of Knightia excelsa infected by sooty molds).

10579 T Bensingtonia miscanthi 17 108
JCM 5733 (T. Nakase; NB-146; dead leaf of Miscanthus sinensis).

10580 T Bensingtonia naganoensis 17 108
JCM 5978 (T. Nakase; NB-186; dead leaf of Sasa sp.).

10581 T Bensingtonia phylladus 17 108
JCM 7476 -- Y. Yamada -- van der Walt, leaf of Sclerocarya caffra.

10582 T Bensingtonia subrosea 17 108
JCM 5735 (T. Nakase; NB-150; dead leaf of Miscanthus sinensis).

10583 T Bensingtonia yamatoana 17 108
JCM 2896 (T. Nakase; NB-26; dead leaf of Miscanthus sinensis).

10584 T Geotrichum eriense 24 108
JCM 3912 -- CBS 694.83, water.

10585 T Sporobolomyces albo-rubescens 24 108
JCM 5352 -- CBS 482 -- H.G. Derx, rusted leaves of bush.

10586 T Sporobolomyces elongatus 25 108
JCM 5354 - CBS 8080 -- J.F. Brown, leaves of Callistemon viminalis.

10587 T Sporobolomyces falcatus 17 108
JCM 6838 (T. Nakase; NB-264; dead leaf of Miscanthus sinensis).

10588 T Sporobolomyces foliicola 25 108

JCM 5355 -- CBS 8075 -- 1.F. Brown, leaves of Barksia collina.
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10589 T Sporobolomyces griseoflavus 17 108
JCM 5653 (T. Nakase; NB-176; dead leaf of Sasa sp.).

10590 T Sporobolomyces inositophilus 17 108
JCM 5654 (T. Nakase; NB-172; dead leaf of Sasa sp.).

10591 T Sporobolomyces kluyveri-nielii 17 1068
JCM 6356 -- CBS 7168 --van der Walt, leaf of Dombeya rotundifolia.

10592 T Sporobolomyces salicinus 17 168
JCM 2959 -- CBS 6983 -- R.J. Bandoni, leaf of Salix sp.

10593 T Sporobolomyces sasicola 17 108
JCM 5979 (T. Nakase; NB-189; dead leaf of Sasa sp.).

10594 T Sporobolomyces singularis 25 108
JCM 5356 -- CBS 5109 -- UCD 60-79, H.J. Phaff, frass of Scolytus tsugae in Tsuga
heterophylla.

10595 T Sporobolomyces tsugae 25 108
JCM 2960 -- CBS 5038 -- UCD 60-71, H.J. Phaff, frass of insect under bark of Tsuga
heterophylla.

10596 T Bensingtonia yuccicola 17 108
JCM 6251 -- R.L. Bandoni, B-74, old dead leaf of Yucca sp.

10597 T Kluyveromyces aestuarii 24 108
CBS 4438 -- J.W. Fell, estuarine mud. '

10598 Kluyveromyces aestuarii 24 108
CBS 4904 -- N. van Uden, sea.

10599 T Kluyveromyces blattae 24 108
CBS 6284 -- S. Windisch, cockroach Blatta orientalis.

10600 Kluyveromyces blattae 24 108
CBS 6285 -- S. Windisch, cockroach Blatta orientalis.

10601 Kluyveromyces cellobiovorus 24 168
CBS 7153 -- NRRL Y-12509.

10602 T Kluyveromyces delphensis 24 108
CBS 2170 -- 1.P. van der Walt, sugary deposit on dried figs.

10603 T Kluyveromyces dobzhanskii ‘ 24 108
CBS 2104 -- H.1. Phaff, Drosophila pseudoobscura.

10604 Kluyveromyces dobzhanskii 24 108
CBS 5061 -- J. Boidin, fungus.

10605 Kluyveromyces lodderae 24 108
CBS 2565 -- J.P. van der Walt, soil.

10606 T Kluyveromyces lodderae 24 108
CBS 2757 -- J.P. van der Walt, soil.

10607 Kluyveromyces yarrowii 24 108
CBS 2684 -- J. Boidin, tanning fluid.

10608 T Kluyveromyces yarrowii 24 108
CBS 8242 -- J.P. van der Walt, diploid strain (CBS 2684 alpha x CBS 6070 a).

10609 Saccharomyces paradoxus 28 108

CBS 432 -- A. Guilliermond.
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10610

10611

10613

10616

10617

10618

10619

10620

10621

10622

10623

IFO Res. Commun.

Saccharomyces pastorianus 28 108
CBS 1503 -- H. Schnegg.
Saccharomyces cerevisiae 28 112

IFO (Y. Kaneko) -- FST (A. Toh-e; P-28-24C). Genotype; MATa pho3-1 [cir+] [KIL-
b]

Saccharomyces cerevisiae 28 109
IFO (Y. Kaneko) -- Dept. of Biotechnol., Faculty of Engin., Osaka Univ. (S.
Harashima; SH964) -- JohnsHopkins Univ., School of Med. (P. Hieter; YP149).
Genotype: MATalpha ura3-52 adel ade2 trpl-deltal lys2-801 his7 CFVII (RAD2.p.
YPH149) [CFVII(RAD2.d.YPH146.TRP1)] [rho-]

Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA --
Univ. of Rochester School of Med. & Dent., USA (F. Sherman; B-7588). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 met2 CHR1::URA3+ [cir0]

Saccharomyces cerevisiae 28 114

IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. & Dent., USA (F. Sherman; B-7170). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR2::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA --
Univ. of Rochester School of Med. & Dent., USA (F. Sherman; B-7171).Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR3::URA3+, LEU2+
[cir0]

Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. & Dent., USA (F. Sherman; B-7589). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR4::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7590). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHRS::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7591). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 CHR6::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7173).
Genotype:MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR7::URA3+
[cir0)

Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7174). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR8::URA3+ [cir0]
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10625
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10627
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10629

10630

10631

10632

10633

10634

Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7175). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR9::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7593). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 CHR10::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7178). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR11::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7595). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 met2 cyhr CHR12::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7255). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR13::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7596). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR14::URA3+ [cir0]

Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7180). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR15::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7598). Genotype:
MATa ura3-52 leu2-3,112 trp1-289 met2 cyhr CHR16::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7599). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 met2 CHR1::URA3+ [cir0]

Saccharomyces cerevisiae 28 114
USA--Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7600).
Genotype: MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR2::
URA3* [cirV]

Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7601). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR3::URA3+ LEU2+
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[cir0]

Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7602). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR4::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7603). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR5::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7604). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR6::URA3+ [cir?]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7605). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR7::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7606). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHRS8::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7607). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR9::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7608). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR10::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7609). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR11::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7610). Genotype:
MATalpha ura3-52 leu2-3,112 trp1- 289 met2 cyhr CHR12::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) - Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7611). Genotype:
MATalpha ura3-52 leu2-3,112 trp1- 289 his3-deltal met2 cyhr CHR13::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7612). Genotype:
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MATalpha ura3-52 leu2-3,112 trp1- 289 met2 CHR14::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7613). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 his3-deltal met2 cyhr CHR15::URA3+ [cir0]
Saccharomyces cerevisiae 28 114
IFO (Y. Kaneko) -- Yeast Genet. Stock Cent., Univ. of California, Berkeley, USA--
Univ. of Rochester School of Med. and Dent., USA (F. Sherman; B-7614). Genotype:
MATalpha ura3-52 leu2-3,112 trp1-289 met2 cyhr CHR16::URA3+ [cir0]

Candida etchellsii 24 115
H. Mori, 37E-4, mutant of IFO 10037. Genotype: arg

Candida etchellsii 24 115
H. Mori, 37E-56, mutant of IFO 10037. Genotype: lys

Candida versatilis 24 115
H. Mori, 38V-14, mutant of IFO 10038. Genotype: met

Candida versatilis 24 115
H. Mori, 38V-54, mutant of IFO 10038. Genotype: his

Zygosaccharomyces rouxii 28 115
H. Mori, Arg-M1(a), a segregant of hybrid between NRRL 2547(a) & 2548(alpha).
Genotype: arg

Zygosaccharomyces rouxii 28 115
H. Mori, Lys-M5(a), a segregant of hybrid between NRRL 2547(a) & 2548(alpha).
Genotype: lys '
Zygosaccharomyces rouxii 28 115

H. Mori, Lys-M7(alpha), a segregant of hybrid between NRRL 2547(a) & 2548
(alpha). Genotype: lys

Zygosaccharomyces rouxii 28 115
H. Mori, MR-6(alpha/alpha), a segregantof hybrid between Lys-M5(a) & Lys-
M12(alpha). Genotype: lys

Zygosaccharomyces rouxii 28 115
H. Mori, MR-8(a/a), a segregant of hybrid between Lys-M5(a) & Lys-M12(alpha).
Genotype: lys

Zygosaccharomyces rouxii 28 112

H. Mori, Arg-S1, mutant of 0.19-5 (A. Rodriguez-Navarro). Salt sensitive haploid
strain; Genotype: arg

Zygosaccharomyces rouxii 28 112
H. Mori, Arg-S7, mutant of 0.19-5 (A. Rodriguez-Navarro). Salt sensitive haploid
strain; Genotype: arg

Zygosaccharomyces rouxii 28 112
H. Mori, Lys-S9, mutant of 0.19-5 (A. Rodriguez-Navarro). Salt sensitive haploid
strain with bisexual mating potency; Genotype: lys

Zygosaccharomyces rouxii 28 112
Salt sensitive (NaCl 0.195M), and sugartolerant strain consisting of cells of bisexual
mating potency and the alpha mating type
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10661 Saccharomyces cerevisiae 28 108
RIFY 1001 (S. Goto; W 3; fermented grape must). Wine yeast

10662 Candida polymorpha 24 107
H. Mori, M-181, shoyu mash.

10663 Candida polymorpha 24 107
H. Mori; M-186; shoyu mash.

10664 Candida versatilis 24 107
H. Mori; A(1)-2; shoyu mash.

10665 Candida versatilis 24 107
H. Mori; 998-2; shoyu mash.

10666  Pichia subpelliculosa 24 1907
H. Mori; No. 33; shoyu mash.

10667 Zygosaccharomyces bailii 24 107
H. Mori; K-1; spoiled Tomato Ketchup.

10668 Zygosaccharomyces rouxii 28 115
H. Mori, 510(alpha), shoyu mash.

10669 Zygosaccharomyces rouxii 28 115
H. Mori, 1028(a), shoyu mash.

10670 Zygosaccharomyces rouxii 28 115

H. Mori, MR-5(alpha/alpha), heterozygous diploid strain constructed between Lys-
M5(a) & M12(alpha). Genotype: lys

10671 Zygosaccharomyces rouxii 28 108
H. Mori; G4118 -- S. Windisch, Marzipan.
10672 Zygosaccharomyces rouxii 28 115

H. Mori, SR-1, homozygous diploid constructed between Z. rouxii Lys-M7(alpha) &
Arg-S1(alpha).

10677 Sterigmatomyces halophilus 24 108
IFO (K. Mikata; Ag4-1; seaweed).

10678 Fellomyces penicillatus 24 108
IFO (K. Mikata; T. Ito H5-1; on Dendrosphaera eberhardtii).

10679  Arthroascus schoenii 24 108
CBS 2556 -- H.J. Phaff, slime flux of oak tree.

10680 Arthroascus schoenii 24 108
CBS 6423 -- T. Nakase, extract of soybean flake, AJ 4147.

10681 Arthroascus schoenii 24 108
CBS 6449 -- 1.P. van der Walt, rotten tree trunk.

10682  Arthroascus schoenii 24 108
CBS 7048 -- 1.P. Bab'eva, slime flux of Quercus robur.

10683 T Arthroascus schoenii 24 108
CBS 7223 -- G.S. Hoog, exudate of oak.

10684 Arthroascus schoenii 24 108
CBS 7425 -- C. Shann, sour rot of grapes.

10685 Debaryomyces artagaveytiae 24 108

CBS 5285 -- A.C. Batista.
10686 Debaryomyces marama 24 108
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CBS 1794 -- van Leeuwen, man.
10687 Debaryomyces marama
CBS 4264 -- F.W. Beech, cider.
10688 Debaryomyces marama
CBS 6905 -- J.P. van der Walt, soil.
10689 T Debaryomyces udenii
CBS 7056 -- J.P. van der Wali, soil.
10690 Debaryomyces udenii
CBS 7057 -- J.P. van der Walt, soil.
10691 T Debaryomyces yamadae
CBS 7035 -- J.P. van der Walt, soil.
10692  Debaryomyces yamadae
CBS 7036 -- J.P. van der Walt, lichen.
10693 T Kluyveromyces bacillisporus
CBS 7720 -- M.A. Lachance, exdates of Emory oak (Q. emoryi).
10694 T Kluyveromyces piceae
CBS 7738 -- G. Weber, rhizosphere of Picea abies, TUMY-0005.
10695 T Saccharomyces douglasii

CBS 7400 -- D.C. Hawthorne, spoiled mayonaise donglas strains 279.

10696 T Williopsis pratensis

CBS 7079 -- LP. Bab'eva, soil.
10697 T Williopsis saturnus var. saturnus

CBS 254 -- O. Winge, soil.
10698 T Williopsis suaveolens

CBS 255 -- O. Winge, soil.
10699 T Candida dulciaminis

IAM 13114 -- K. Tokuoka, 155-CA, spongecake.
10700 T Ceandida floricola

IAM 13115 -- K. Tokuoka, 20-30A, dandelion flowers.
10701 T Candida methanolophaga

IAM 13156 -- T. Kumamoto, S-79, oil field.
10702 T Candida ovalis

TIAM 13157 -- T. Kumamoto, S-54, soil.
10703 T Cardida vaccinii

IAM 13117 -- K. Tokuoka, 10-50A, blueberry flowers.
10704 T Pichia methanolica

IAM 12901 -- J.D. Lee -- CBS 6515 -- K.Makiguchi, KM-1090, soil.

10705 T Pichia methylovora
IAM 13159 -- T. Kumamoto, S-97, rotten tree.
10707 T Candida utilis
CCRC 21990 -- CBS 621.
10708 Pichia jadinii
CCRC 21985 -- CBS 4885 -- E. Parisis, mastitic cow.
10709 T Hansenula ofunaensis
CBS 8129 -- N. Makiguchi, KM-1359, soil.
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24

24

24

24

24

24

24
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108
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10710 T Pichia alni 24 112
CBS 6986 -- H.J. Phaff, UCD 68-928A, exudate of Alnus rubra.

10711  Pickia alni 24 112
CBS 6987 -- H.J. Phaff, UCD 68-940, exudate of Alnus rubra.

10712 T Pichia amylophila 24 112
CBS 7020 -- C.P. Kurtzman, NRRL YB-1287, frass on Pinus taeda.

10713 T Pichia antillensis 24 112
CBS 7111 -- M. Miranda, UCD 82-651A, cactus Cephalocereus royenii.

10714 T Pichia barkeri 24 112
CBS 7256 -- H.J. Phaff, UCD 83-994.3, cactus Opuntia stricta.

10715 T Pichia delftensis 24 112
CBS 2614 -- F.W. Beech, 1085, cider. ,

10716 T Pichia deserticola 24 112

' CBS 7119 -- M. Miranda, UCD 83-467.3, cactus Opuntia phaeacantha.

10717 T Pichia euphorbiaphila 24 112
CBS 8083 -- J.P. van der Walt, CSIR Y-534, rotten Euphorbia ingens.

10718 T Pichia galeiformis 24 112
CBS 7324 -- S. Goto, IM-10, faeces.

10719 T Pichia hampshirensis 24 112
CBS 7208 -- C.P. Kurizman, NRRL YB-4128, frass on Quercus sp.

10720 T PTichia hangzhouana 24 112
CBS 7521 -- X. Lu, HMAS 57211, rotten pear.

10721 T Pichia japorica 24 112
CBS 7209 -- C.P. Kurtzman, NRRL YB-2750, frass on Abies firma..

10722 T Pichia kluyveri var. cephalocereana 24 112
CBS 7273 -- H.J. Phaff, UCD 82-555B, cactus Cephalocereus royenii..

10723 T Pichia kluyveri var. eremophila 24 112
CBS 7272 -- H.J. Phaff, UCD 83-466.1, cactus Opuntia phaeacantha.

10724 T Pichia lynferdii 24 112
CBS 6695 -- J.P. van der Walt, No.5, soil.

10725 Pichia membranaefaciens 24 112
CBS 1329 -- O. Winge, soil.

10726 Pichia membranaefaciens 24 112
CBS 209 -- K. Saito.

10727 T Pichia meyerae 24 112
CBS 7076 -- J.P. van der Walt, Euphorbia ingens.

10728 T Pichia mississippiensis 24 112
CBS 7023 -- C.P. Kurtzman, NRRL YB-1294, frass on Pinus taeda.

10729 T Pichia populi 24 112
CBS 8094 -- M. Miranda, UCD 68-628C, cotton-wood tree Populus trichocarpa.

10730 T Pichia pseudocactophila 24 112
CBS 6929 -- M. Miranda, UCD 77-427, cactus Pachycereus pectenarborigium.

10731 T Pichia scaptomyzae 24 112

CBS 8167 -- C. Ramirez, gut of fly Scaptomyza multispinosa.
10732 T Pichia tanrnicola 24 112
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CBS 6065 -- F.H. Jacob, vegetable tanning fluid.

10733 T Williopsis salicorniae 24 112
CBS 8071 -- F. Hinzelin, brackish water.

10734  Dekkera custersiana 24 104
Dept. Agr. Chem., Shizuoka Univ. (Y. Yamada) -- CBS 4806 -- J.P. van der Walt,
Bantu-beer brewery.

10735 Dekkera custersiana 24 104
Dept. Agr. Chem., Shiznoka Univ. (Y. Yamada) -- CBS 5207 -- J.P. van der Walt,
Bantu-beer brewery.

10736 Candida antarctica 25 108
TIAM 12871 -- H. Ito, R1, unpolished rice.

10737 T Candida hinoensis 25 108
1AM 13497 -- S. Goto, WY-2, soil.

10738 T Candida ooitensis 25 108
1AM 13158 -- T. Kumamoto, S-214, slimy mud.

10739 T Candida soli 25 108
IAM 13496 -- S. Goto, NK-4, soil.

10740 T Candida solicola 25 108
TAM 13495 -- S. Goto, WY-1, soil.

10741 T Cryptococcus himalayensis 25 108
TAM 4963 -- J. Sugiyama, H-3-11-6, soil.

10742  Holtermannia corniformis 25 108
IAM 12536 -- T. Okuda, FL 847-17, rotten stump.

10743  Holtermannia corniformis 25 108
IAM 12537 -- T. Okuda, FL 847-11, rotten stump.

10744  Holtermannia corniformis 25 108
IAM 12538 -- T. Okuda, FL 847-8, rotten stump.

10745 Holtermannia corniformis 25 108
IAM 12539 -- T. Okuda, FL 847-4, rotten stump.

10746 T Pichia lindnerii 25 108
IAM 12900 -- DSM 70718, soil.

10747 T Rhodotorula graminis 25 108
IAM 12889 -- M. Yamazaki, YK 121 -- CCY20-14-1 -- M.E. di Menna, 2K 53,
pasture grasses.

10748 T Saitoella complicata 25 108
IAM 12963 -- M. Yamazaki, YK 112 -- S. Goto, H-3-9-1, soil.

10749  Saitoella complicata 25 108
IAM 12964 -- M. Yamazaki, YK 113 -- S. Goto, H-3-9-2, soil.

10750 T Sympodiomycopsis paphiopedili 25 108
TAM 13459 (J. Sugiyama; nectar of Paphiopedilum primurinum).

10751 T Ambrosiozyma monospora 25 108
JCM 7599 -- S. Goto, TH-2 -- ATCC 18855, coconut palm.

10752 T Ambrosiozyma platypodis 25 108

JCM 1843 -- AJ 5044, tunnel of Platypus cylindrus in Quercus cerris.
10753 T Bullera globospora 25 108
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JCM 8251 -- UBC 8079 -- R.J. Bandoni, decayed wood.

10754 T Bullera megalospora 17 108
JCM 5269 -- T. Nakase, NO-6, dead leaf of Oryza sativa.

10755 T Bullera miyagiana 17 108
JCM 7536 -- R.J. Bandoni, 7586-SS-2, Abies firme.

10756 T Bullera sinensis 25 168
JCM 6253 -- M. Li, Bu 5, wheat leaves.

10757 Bullera sinensis 25 108
JCM 6254 -- M. Li, L-73, ladybug.

10758 T Bullera variabilis 17 108
JCM 5275 - T. Nakase, NO-10, dead leaf of Oryza sativa.

10759 T Candida fragi 25 108
JCM 1791 -- AJ 4616, fermenting strawberry.

10760 T Candida lyxosophila 25 108
JCM 7532 -- CBS 8194 -- van der Walt, woodland soil.

10761 T Candida palmioleophila 25 108
JCM 5218 -- T. Kodama, Y-128, soil.

10762 T Candida tanzawaensis 25 108
JCM 1648 -- AJ 4916, moss of Polytrichum commune.

10763 T Cryptococcus gastricus 25 108
JCM 3691 - AJ 14190 -- UCD 68-185 -- CBS 1927, soil.

10764 T Cryptococcus heveanensis 25 108
JCM 3693 -- AJ 14189 -- UCD 68-215 -- CBS 569, rubber.

10765 T Cryptococcus yarrowii 25 108
JCM 8232 -- IGC 4525 -- N. van Uden, decayed mushroom.

10766 T Fellomyces horovitziae 25 108
JCM 8358 -- CBS 7515 -- F. Spaaij, FH-S-0043, basidiocarp.

10767 T Lipomyces japonicus 25 108
JCM 7254 -- J.P. van der Walt, J10T, garden soil.

10768 T Rhodotorula bacarum 25 108
JCM 3928 - CBS 6526, black currants (Ribes nigrum, soil).

10769 T Rhodotorula ferulica 25 108
JCM 8231 -- IGC 4524 -- N. van Uden, polluted river water.

10770 T Candida glucosophila 25 116
1AM 13112 -- K. Tokuoka, 29-25A, brown suger.

10771 T Cryptococcus bhutanensis 24 108
1AM 14321 -- CBS 6294 -- IAM (J. Sugiyama; H-3-9-3).

10772 T Arthroascus fermentans 25 108
CCRC 22530 (F-L. Lee; 80D2303; soil).

10773  Arthroascus fermentans 25 108
CCRC 22531 (F-L. Lee; 80D2406; soil).

10774 Arthroascus fermentans 25 108
CCRC 22532 (F-L. Lee; 80D2412; soil).

10775 T Eeniella nana 25 104

Dept. Agr. Chem., Shizuoka Univ. (Y. Yamada) -- CBS 1945 -- G. Een, bottled beer.
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10776  Eeniella nana

25

125

104

Dept. Agr. Chem., Shizuoka Univ. (Y. Yamada) -- CBS 1955 -- G. Een, bottled beer.

10777 T Pickia pastoris

25

108

Dept. Agr. Chem., Shizuoka Univ. (Y. Yamada) -- JCM 3650 -- AJ 5076 -- CBS 704,

chesnut tree.
10778 Candida molischiana

IAM 12811 -- J.-D. Lee -- CBS 836.
10779 Candida molischiana

IAM 12812 -- J.-D. Lee - CBS 837, water.
10780 Candida molischiana

IAM 12813 -- J.-D. Lee -- CBS 4327, soil.
10781 Metschnikowia pulcherrima

IFO (K. Mikata; Og-15a2; flower).
10782 T Kluyveromyces polysporus

CBS 2163 -- J.P. van der Walt, soil.
10783 T Metschnikowia australis

CBS 5847 -- J.W. Fell, AR-3053, sea water. MT a
10784 Metschnrikowia australis

CBS 5848 -- L W. Fell, AR-310, sea water. MT alpha
10785 Metschnikowia bicuspidata

CBS 5902 -- J.W. Fell, fresh water of lake. MT a
10786 Metschnikowia bicuspidata

CBS 5903 -- J.W. Fell, fresh water of lake. MT alpha
10787 Metschrikowia bicuspidata

CBS 6010 -- M.W. Miller, sea water.
10788 T Metschnikowia gruessii

CBS 7657 -- Gim O ez-Jurado, flower of Hebe salicifolia.
10789 Metschnikowia gruessii

CBS 7658 -- Gim O ez-Jurado, flower of Cistus monspeliensis.
10790 Metschnikowia gruessii

CBS 7659 -- Gim O ez-Jurado, flower of Salvia sp.
10791 T Metschrikowia hawaiiensis
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24
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CBS 7432 -- M.A. Lachance, UWO(PS) 87-2167.2, flower of morning glory

(Ipomoea acuminata). MT h+
10792 Metschnikowia hawaiiensis

25

112

CBS 7433 -- M.A. Lachance, UWO(PS) 87-2203.2, Drosophila floricola. MT h-

10793  Metschnikowia krissii

CBS 4824 -- N. van Uden, sea water.
10794 Metschnikowia pulcherrima

CBS 5534 -- NRRL Y-5941-53 (L.J. Wickerham). MT a
10795 Metschnikowia pulcherrima

CBS 5535 —- NRRL Y-5941-62 (L.J. Wickerham). MT b
10796  Metschnikowia pulcherrima

CBS 5536 - NRRL Y-6148 (L.J. Wickerham). MT a

25

25

25

25

112

112

112

112
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10797 Metschnikowia pulcherrima 25 112
CBS 5537 -- NRRL Y-6149 (L.J. Wickerham, flower of Trifolium pratense). MT b

10798 Metschnikowia reukaufii 25 112
CBS 5553 -- NRRL YB-4719 (L.J. Wickerham, fruit of Rubus strigosus).

10799 Metschnikowia reukaufii 25 112
CBS 5554 -- NRRL YB-4720 (L.J. Wickerham, fruit of Rubus strigosus).

10800 Metschnikowia zobellii 25 112
CBS 7704 --1.T. Staveland, agla of Ascophyllum nodosum.

10801 T Dipodascus ambrosiae 24 108
CBS 749.85 -- L.R. Batra, insect gallerly.

10802 Dipodascus armillariae 24 108
CBS 817.71, Armillaria mellea.

10803 Dipodascus armillariae 24 108
CBS 540.76, gill of Armillaria mellea.

10804 Dipodascus armillariae 24 108
CBS 458.83, Armillaria bulbosa. holotype

10805 T Dipodascus australiensis 24 108
CBS 625.74 - L.F.S. Barker, decaying cladode of Opuntia inermis.

10806 T Dipodascus geniculatus 24 108
CBS 184.80 -- V.P. Bhide, pulp of Psidium guajava.

10807 T Dipodascus macrosporus 24 108
CBS 259.82 -- M.F. Medelin, Badhamia utricularis, slime trail of plasmodium.

10808 Dipodascus magnusii 24 108
CBS 234.85 -- E.E. Butler, slime flux in Quercus alba.

10809 T Dipodascus spicifer 24 108
CBS 244.85 -- M.A. Lachance, cactus rot.

10810 T Dipodascus tetrasperma 24 108
CBS 765.70 -- M.W. Miller, wet conveyor.

10811 Eremascus albus 24 108
CBS 300.71 -- 1.1. Pitt, dried fruit of Prunus domestica.

10812 Eremascus fertilis 24 108
CBS 175.71 -- J.1. Pitt, dried fruit of Prunus domestica.

14473  Bacillus subtilis 30 203
IFO (A. Yokota; No.1).

14474  Bacillus subtilis 3¢ 203
IFO (A. Yokota; No.2).

14547 Agrobacterium sp. 28 203
IFO (K. Imai; 449-1; soil).

14548 Aureobacterium sp. 28 203
IFO (K. Imai; KN-2479).

14549 Aureobacterium sp. 28 203
IFO (K. Imai; KIN-2482). '

14627 Streptomyces phosalacineus 28 231

1AM (A. Shimazu; 17198V3; soil). Holotype
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14897 T Nocardioides fastidiosa 25 297
NCIMB 12713 -- AFRC Inst. Food Res., (M.D. Collins; J1; herbage) -- J.M
Grainger. )

15098 T Sphingomonas terrae 30 203
Kobe Univ. of Commerce (F. Kawai; E-1; activated sludge).

15206 T Streptomyces kifunensis 28 227
Fujisawa Pharm. Co., Ltd. (M. Ezaki; No. 9482; soil).

15266 Micrococcus conglomeratus 30 203
CCM 2136 -- IAM 1448.

15267 Micrococcus conglomeratus 30 203
CCM 2137 -- IAM 1480.

15268 T Kineococcus aurantiacus 30 227
IFO (T. Tamura; RA 333; soil).

15269 T Acidianus brierleyi 70 286
DSM 1651 -- W. Zillig & K.O. Steffer --C.L. Brierley, thermal spring drainage.

15270 T Acidianus infernus 88 287
DSM 3191 -- K.O. Steffer, So4a, mud from solfatara crater.

15271 T Magnretospirillum gryphiswaldense 30 288
DSM 6361 -- D. Schiiler, MSR-1, river sediment.

15272 T Magnetospirillum magnetotacticum 30 289
DSM 3856 -- ATCC 31632 -- R.P. Blakemore, MS-1, freshwater sediment.

15273  Streptomyces olivoverticillatus 28 227
ATCC 25480 -- F.B. Shirling -- R. Shinobu, soil.

15274 T Tsukamurella wratislaviensis 28 227

Newcastle Univ. (M. Goodfellow; N80O; aurantiaca/group)--R.E.Gordon, IMRU 469
(aurantiaca group) -- R.L. Starkey, 213 (Nocardia sp.), soil.

15275 T Actinomadura rubrobrunea 55 245
DSM 43750 -- N.S. Agre, 2991, soil.

15277 T Roseobacter denitrificans 20 290
Ocean Res. Inst., Univ. Tokyo (T. Shiba; OCh114; Enteromorpha linza).

15278 T Roseobacter litoralis 20 290
Ocean Res. Inst., Univ. Tokyo (T. Shiba; OCh149; seaweed).

15284 T Corynebacterium cystitidis 30 263
JCM 3715 -- R. Yanagawa, strain 42 Hukuya.

15285 T Corynebacterium pilosum 30 203
JCM 3714 -- R. Yanagawa, strain 46 Hara.

15286 T Corynebacterium variabilis 30 203
JCM 2154 -- IAM 12346 -- CCM 1565 -- G.Miiller, FK31.

15287 T Corynebacteriuimm xerosis 30 203
JCM 1971 -- ATCC 373 -- J.G. Fitzgerald, ear discharge of child.

15288 T Corynebacterium kutscheri 37 253
ATCC 15677 -- C.H. Pierce-Chase, lung abscess of Swiss mouse.

15289 T Corynebacterium mycetoides 37 203

ATCC 43995 -- NCTC 9864 -- A. Castellani.
15290 T Corynebatcerium renale 37 253
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ATCC 19412 -- NCTC 7448 -- B. Weitz, strain Charita-a, cow.

15201 T Corynrebacterium striatum 30 254
ATCC 6940 -- NCTC 764 -- F.C. Minnett.

15292 Agrobacterium tumefaciens 30 203
Fruit Tree Res. St. Akitsu Branch, Minist. Agric. Forest. Fish. (H. Sawada; Ch-Ag-4;
cherry).

15293  Agrobacterium tumefaciens 30 203
Fruit Tree Res. St. Akitsu Branch, Minist. Agric. Forest. Fish. (H. Sawada; Ch-Ag-5;
cherry).

15294  Agrobacterium tumefaciens 30 203
Fruit Tree Res. St. Akitsu Branch, Minist. Agric. Forest. Fish. (H. Sawada; Ch-Ag-7;
cherry).

15295 Agrobacterium tumefaciens 36 203
Fruit Tree Res. St. Akitsu Branch, Minist. Agric. Forest. Fish. (H. Sawada; Ch-Ag-8;
cherry).

15296 Agrobacterium tumefaciens 30 203
Fruit Tree Res. St. Akitsu Branch, Minist. Agric. Forest. Fish. (H. Sawada; K-Ag-3;
kiwi fruit).

15297 Agrobacterium tumefaciens 30 203
Fruit Tree Res. St. Akitsu Branch, Minist. Agric. Forest. Fish. (H. Sawada; K-Ag-4;
kiwi fruit).

15299 T Sphingobacterium faecium 28 203
Inst. Appl. Microbiol., Univ. Tokyo (J.Sugiyama; KS 0470; faces of Bos
sprunigenius taurus).

15300 T Aureobacterium terrae 30 203
IFO (T. Sakane; A-1).

15301 Aureobacterium terrae 30 203
IFO (T. Sakane; A-2).

15302 Aureobacterium testaceum ' 30 203
IFO (T. Sakane; A-3).

15303 Aureobacterium testaceum 30 203
IFO (T. Sakaune; A-4).

15304 T Bacillus brevis 30 203
JCM 2503 -- DSM 30 -- ATCC 8246 -- N.R.Smith, 604 -- J.R. Porter -- NCTC 2611
-- W.W. Ford, 27B.

15305 T Bacillus cereus 30 203
JCM 2152 -- IAM 12605 -- NCIB 9373 -- R.E. Gordon.

15306 T Bacillus firmus 30 203
JCM 2512 -- CCM 2213 -- NCIB 9366 -- R.E. Gordon.

15307 T Bacillus macerans 30 203
JCM 2500 -- CCM 2012 -- R.E. Gordon.

15308 T Bacillus megaterium 30 203
JCM 2506 -- CCM 2007 -- R.E. Gordon.

15309 T Bacillus polymyxa 30 203

JCM 2507 -- CCM 1459 - BUCSAV 162.
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15310 T Alicyclobacillus cycloheptaricus 45 291
DSM 4006 -- K. Poralla & W.A. Konig, strain SCH, soil.

15311 T Bacillus smithii 55 203
DSM 4216 -- NRRL NRS-173 -- N.R. Smith, cheese.

15312 T Bacillus tusciae 50 294
DSM 2912 -- M. Aragno, pond in solfatara.

15313  Bacillus sp. 70 203
DSM 405 -- W. Heinen, YT-P, hot naturalpool.

15314 Bacillus sp. 70 2063
DSM 406 -- W. Heinen, YT-G, superheatedpool water.

15315 Bacillus sp. 70 203
DSM 411 -- W. Heinen, YT-F, superheatedpool water.

15316 Bacillus sp. 60 203
DSM 730 -- L.G. Loginova, 178, a slimy bloom in hot gas well of the Yangan-Tau
mountain.

15317 Bacillus sp. 60 203
DSM 2641 -- W. Heinen, hot spring.

15318 Micrococcus agilis 24 203
CCM 2131 - ATCC 998 -- R.S. Breed -- Pribram Collection -- Piorkowski.

15319 T Micrococcus agilis 24 203
CCM 2390 -- L. Jeffries, W.0O. 219 -- NCTC 7509 -- ATCC 966 -- M. Levine, 28(3).

15320 Microeoccus agilis 24 203
CCM 2539 -- K.H. Schleifer -- Inst. Pasteur, strain R-27.

15321 Micrococcus agilis 24 203
CCM 2687 -- K.H. Schleifer -- W.E. Kloos, KE-J11, human skin.

15322 Micrococcus agilis 24 203
CCM 3405 -- K. Kosar, 366, barley.

15323 Micrococcus agilis 24 203
CCM 3941 -- A K. Mishra, strain 12.

15327 T Aquaspirillum autotrophicum 30 293
LMG 4326 -- ATCC 29984 -- M. Aragno, SA32, eutrophic lake water.

15328 T Aquaspirillum dispar 30 293
LMG 4329 -- ATCC 27510 -- N. Krieg, VPI1 -- H. Jannasch, 104, fresh water.

15330 T Bacillus glucanolyticus 30 203
DSM 5162 -- F.G. Priest -- J.R. Norris,B 0030.

15331 T Sulfolobus solfataricus 70 281
DSM 1616 -- W. Zillig, volcanic hot spring.

15334 Pseudomonas fluorescens 30 203
Cent. Res. Labs., Hokko Chemical Ind. Co., Ltd. (S. Kobayashi; KS-2;
rutant of NIHJ B-254 =[FO 12180) -- NIHJ.

15335 Salmonella sp. 37 203
Max-Planck-Inst. fiir Inmunbiologie (H. Mayer; SF 1111).

15336 Sphingobacterium piscium 30 203
TIAM (. Sugiyama; KS 0427) -- AJ 2515 (K-61-10).

15337 Sphingobacterium faecium 30 203
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1AM (J. Sugiyama; KS 0463; faces of Hippopotamus amphibius).

15338 Sphingobacterium sp. 30 203
IAM (J. Sugiyama; KS 0482; soil).

15339 Sphingobacterium multivorum 30 203
IAM (J. Sugiyama; KS 0506) -- K. Kodama, S-1, activated sludge.

15340 Sphingobacterium sp. 30 203
IAM (J. Sugiyama; KS 0507) -- K. Kodama, S-3 3-1, activated sludge.

15342 T Zoogloea ramigera 30 802

Enviroment Products Division, Takeda Chem. Ind., Ltd. (T. Kusaka) --
1AM 12136 -- ATCC 19544 -- N.C. Dondero, 106.

15343  Micrococcus agilis 30 203
JCM 2587 -- M.V. Hao, HK964 -- CCM 2688 -- K.H. Schleifer -- W.0. Back, D5.

15344 T Deinococcus erythromyxa 30 203
CCM 706 - ATCC 187 -- R.S. Breed, KSE -- Kril Collection -- W. Migula.

15345 T Deinococcus proteolyticus 30 203
CCM 2703 -- M. Kobatake, MRP, faeces of Lama glama.

15346 T Deinococcus radiodurans 30 203
CCM 1700 -- R.G.E. Murray -- A.W. Anderson, irradiated ground pork and beef.

15347 T Deinococcus radiophilus 30 203
CCM 2564 -- N.F. Lewis, RBD, Bombay duck (Harpodon nehereus).

15348 T Deinococcus radiopugnans 30 203
CCM 2785 -- B.E. Moseley, irradiated haddock.

15353 T Micrococcus halobius 306 273
CCM 2591 -- H. Onishi, 28-3, unrefined solar salt.

15354 T Micrococcus kristinae 37 203
CCM 2690 -- W.E. Kloos, PM 129, human skin.

15355 T Micrococcus lylae 37 203
CCM 2693 -- W.E. Kloos, JL 178, human skin.

15356 T Micrococcus nishinomiyaensis 30 203
CCM 2140 -- OUT 8094,

15357 T Micrococcus sedentarius 30 203
CCM 314 -- C.E. ZoBell, 541, sea water.

15358 T Micrococcus varians 37 203
CCM 884 -- NCTC 7564 -- T. Gibson, G 33, milk.

15359 T Corynebacterium callunae 30 203
ATCC 15991 -- NRRL B-2244 -- International Mineral and Chemical Corp.

15360 T Corynebacterium matruchotii 37 203
ATCC 14266 -- M. Gilmour, 47.

15361 T Coryrebacterium minutissimum 37 203
ATCC 23348 -- D. Taplin, trunk of adultfemale.

15362 T Corynebacterium pseudodiphtheriticum 37 203
ATCC 10700 -- J.M. Coffey, throat culture.

15363 T Corynebacterium pseudotuberculosis 37 203

ATCC 19410 -- NCTC 3450 -- G. Petrie --J. Buxton, infected gland of sheet.
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15364 T Micrococcus aurantiacus 37 203
ATCC 11731 -- Chas. Pfizer Co., 34140-25.

15366 Pseudomonas putida 30 203
Lab. Appl. Microbiol., Yamaguchi Univ. (O. Adachi; AYU 92311; soil).

15375 T Bacillus alginolyticus 30 802

NRRL (L.K. Nakamura; NRS-1347) -- N.R. Smith Bacillus Collection, Rutgers
Univ.--F.E. Clark, 3, soil.

15376 T Bacillus chondroitinus 30 802
NRRL (L.K. Nakamura; NRS-1351) -- N.R. Smith Bacillus Collection, Rutgers
Univ.--F.E. Clark, 12.

15377 Bacillus circulans 30 802
NRRL (L.K. Nakamura; NRS-381) -- N.R. Smith Bacillus Collection, Rutgers Univ.

15378 Bacillus circulans 37 802
NRRL (L.K. Nakamura; NRS-1434) -- N.R. Smith Bacillus Collection, Rutgers
Univ.

15379 Bacillus circulans 30 802
NRRL (L.K. Nakamura; NRS-1173) - N.R. Smith Bacillus Collection, Rutgers
Univ.

15380 T Bacillus lautus 30 802
NRRL (L.K. Nakamura; NRS-666) -- N.R. Smith Bacillus Collection, Rutgers Univ.

15381 T Bacillus psychrophilus 24 802

NRRL (L.K. Nakamura; NRS-1530) -- N.R. Smith Bacillus Collection, Rutgers
Univ.--Washington State Univ. (J.L.. Stokes; W16A; soil).

15382 T Bacillus validus 30 802
NRRL (L.K. Nakamura; NRS-1000) -- N.R. Smith Bacillus Collection, Rutgers
Univ.--J.R. Porter -- G. Bredemann.

15384 T Brachybacterium nesterenkovii 30 203
IMV Ac-752 (T.M. Nogina; IMV 34; cheese).

15385 Luteococcus japonicus 30 203
CCM 2142 -- OUT (M. Oda).

15386 T Streptomyces albosporeus subsp. albosporeus 28 266

JCM 4135 -- KCC S-0135 -- R. Shinobu --H. Nishimura -- ATCC 3003 -- S.A.
Waksman, 367, soil.

15387 T Streptomyces albosporeus subsp. labilomyceticus 28 296
JCM 3383 -- NIHJ (A955-Y3).

15388 T Streptomyces atrovirens 28 296
JCM 6913 -- INA 1551.

15389 T Streptomyces carniferus 28 296
JCM 6914 -- INMI 377.

15390 T Streptomyces carpaticus 28 296
JCM 6915 -- INA 8851.

15391 T Streptomyces cavourensis subsp. washingtonensis 28 266
JCM 4967 -- KCC S-0967 -- J.D. Skarbek, AUW-83, contaminant in a marine fungal
culture.

15392 T Streptomyces champavatii 28 266
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JCM 5066 -- KCC S-1066 -- MS 1482 -- NRRL B-5682 --N. Uma, 1033.

15393 T Streptomyces chrysomallus subsp. chrysomallus 28 245
JCM 4296 -- KCC §-0296 - ATCC 11523 --IMRU 3657.

15394 T Streptomyces chrysomallus subsp. fumigatus 28 245
JCM 3371 -- NRRL B-2289.

15395 T Streptomyces cinereorecius 28 266
JCM 6916 -- INA 5202.

15396 T Streptomyces cinereoruber subsp. fructofermentans 28 266
JCM 4956 -- KCC S-0956 -- DSM 40692 -- H. Zihner, T, ii2 -- ETH 6143, soil.

15397 T Streptomyces cinereospinus 28 268
JCM 6917 -- INA 1719.

15398 T Streptomyces clavifer 28 268
JCM 5059 -- KCC S$-1059 -- MS 1479 - CBS 101.27 -- W.A. Millard.

15399 T Streptomyces coelicoflavus 28 268
JCM 6918 — INA 9630.

15400 T Streptomyces coeruleoprunus 28 2
JCM 6919 -- INA 1655.

15401 T Streptomyces crystallinus 28 266
JCM 5067 -- KCC S-1067 -- MS 1483 -- NRRL B-3629.

15402 T Streptomyces diastaticus subsp. ardesiacus 28 296
JCM 5815 -- EMM.H. Wellington -- CBS 100.56 -- E. Baldacci, IPV 755.

15403 T Streptomyces erumpens 28 268
JCM 5060 -- KCC S-1060 -- MS 1475 -- ATCC 23266 -- A.P. Cercés, IMIA 17732,
soil.

15404 T Streptomyces flavidofuscus 28 296
JCM 6920 -- INA 15719.

15405 T Streptomyces floridae 28 266
JCM 5068 -- KCC S-1068 -- MS 1484 -- NRRL 2423.

15406 T Aeromicrobium erythreum 35 297
NRRL B-3381 -- J.C. French, soil.

15407 Bacillus atrophaeus 30 203
NRRL NRS-253 -- N.R. Smith, as Bacillus subtilis var. niger, air.

15408 T Bacillus pulvifaciens 30 203

NRRL B-3685 -- N.R. Smith Bacillus Collection (Rutgers Univ.) -- J.W. Rouatt --
H.Katznelson, 670, powdery remnants of dead honeybee larvae.

15409 T Streptomyces djakartensis 28 266
JCM 4957 -- KCC S-0957 -- DSM 40743 -- Farbwerke Hoechst A.G., FH 1279, soil.

15410 T Streptomyces ederensis 28 266
JCM 4958 -- KCC §-0958 -- DSM 40741 -- Farbwerke Hoechst A.G., FH 1277, soil.

15411 T Streptomyces fimbriatus 28 268
JCM 5080 -- NRRL B-3175.

15412 T Streptomyces gancidicus 28 243

JCM 4171 -- KCC S-0171 -- IFM 1024, soil.
15413 T Streptomyces geysiriensis 28 266
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JCM 4962 -- KCC §-0962 -- DSM 40742 -- Farbwerke Hoechst A.G., FH 1278, soil.

15414 T Streptomyces ghanaensis 28 266
JCM 4963 -- KCC S-0963 -- DSM 40746 -- Farbwerke Hoechst A.G., FH 1290, soil.

15415 T Streptomyces gibsonii 28 298
JCM 5061 -- KCC S-1061 -- MS 1478 -- ATCC 6852 -- NCTC 4575 -- A. Gibson,
200.

15416 T Streptomyces glaucosporus 28 299
JCM 6921 -- INMI 2979.

15417 T Ttreptomyces glaucus 28 299
JCM 6922 -- INMI 2965.

15418 T Streptomyces glomeroaurantiacus 28 266
JCM 4677 -- KCC S-0677 -- RIA 683 -- INMI 1464, soil.

15419 T Streptomyces gobitricini 28 266
JCM 5062 -- KCC S-1062 -- MS 1480 -- CBS 123.60 -- INA, soil.

15420 T Streptomyces graminearus 28 296
JCM 6923 -- INA 13982.

15421 T Streptomyces griseus subsp. alpha 28 299
JCM 5078 -- NRRL B-2249.

15422 TStreptomyces laurentii 28 266
JCM 5063 - KCC S-1063 -- MS 1477 -- ATCC 31255 -- SC 98935, soil.

15423 T Streptomyces levis 28 268
JCM 6924 -- INA 9020.

15424 T Streptomyces libani subsp. rufus 28 266
JCM 4325 -- KCC S-0325 -- IPV 1942 -- E. Baldacci, 2501 F1, soil.

15425 T Streptomyces lienomycini 28 296
JCM 6925 -- INA 478.

15426 T Streptomyces lomondensis 28 266
JCM 4866 -- KCC S-0866 -- UC 5022, soil.

15427 T Streptomyces mediolani 28 266

JCM 5076 -- KCC S§-1076 -- MS 1487 - NCIB 10969 -- CMI 134 886 -- Farmitalia
2215/74 F1, soil.

15428 T Streptomyces niveoruber 28 266
JCM 4234 -- KCC S-0234 -- Y. Okami -- ETH 17860 -- R. Corbaz, soil.

15435 T Planotetraspora mira 28 227
SIIA 9201 -- SHHA (H. Runmao; NA 11028;s0il).

15436 T Sulfolobus metallicus 65 301
DSM 6482 -- K.O. Stetter & G. Huber, Kra 23, solfataric field.

15437 T Sulfolobus shibatae 75 302
DSM 5389 -- D.W. Grogan -- W. Zillig, B12, geothermal mud hole.

15438 T Thermoplasma volcarium 60 280
DSM 4299 -- A. Segerer & K.O. Stetter, GSS 1, acid continental solfatara.

15439 Thermoplasma volcanium 60 280
DSM 4300 -- A. Segerer & K.O. Stetter, KD 3, acid continental solfatara.

15440 T Streptomyces griseoaurantiacus 28 227

ATCC 19840 -- N.A. Krassil'nikov.
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15441 T Streptomyces spectabilis 28 231
ATCC 27465 -- ISP 5512 -- Upjohn.

15445 T Oceanospirillum beijerinckii subsp. beijerinckii 28 204
Suzugamine Women's College (Y. Terasaki) -- ATCC 12754, seawater

15446 TOceanospirillum japonicum 28 204
Suzugamine Women's College (Y. Terasaki) -- N. Watanabe, putrid infusion of marine
shelifish.

15447 Oceanospirillum japonricum 28 204
Suzugamine Wormen's College (Y. Terasaki; IF4; putrid infusion of marine shellfish).

15448 T Oceanospirillum linum 28 204
Suzugamine Women's College (Y. Terasaki) -- UK Government's Torry Research
Station.

15449 Qeanospirillum linum 28 204
Suzugamine Women's College (Y. Terasaki) -- UK Government's Torry Resarch
Station,seawater.

15450 T Oceanospirillum minutulum 28 204
Suzugamine Women's College (Y. Terasaki) -- N. Watanabe, putrid infusion of marine
shellfish. ,

15452 T Streptomyces noursei 28 266
JCM 4922 - KCC S-0922 -- ATCC 11455 --J.M. Coffey, 48240, soil.

15454 T TStreptomyces rimosus subsp. paromomycinus 28 266
JCM 4541 -- KCC §-0541 --IPV 1982 -- NRRL 2455 -- Parke Davis & Co., PD
04988, soil.

15455 T Streptomyces rubrogriseus 28 268
JCM 6927 -- INA 2626. ‘

15456 T Streptomyces spororaveus 28 299
JCM 6928 -- INMI 101.

15457 T Streptomyces roseodiastaticus 28 266
JCM 4295 -- KCC S-0295 -- S.T. Williams, A-52 -- H.J. Kutzner, H-69 -- CBS
102.34

15458 T Streptomyces Sporoverrucosus 28 296
JCM 6929 -- INMI 15.

15459 T Streptomyces thermoviolaceus subsp. apingenes 45 266
JCM 4312 -- KCC S-0312 -- A. Henssen, R89 (A34).

15460 T Streptomyces torulosus 28 266
JCM 4872 -- KCC S-0872 -- NRRL B-3889 -- A.J. Lyons & T.G. Pridham, S-124
(F-57), soil.

15461 T Streptomyces (tricolor 28 266
JCM 5065 -- KCC S-1065 -- MS 1481 -- CBS 103.21 -- H.W. Wollenweber.

15462 T Streptomyces variegatus 28 296
JCM 6930 -- INA T-511.

15463 T Streptomyces violaceorubidus 28 296

JCM 6931 -- INA 770.
15464 Brachybacterium sp. 28 203
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IFO (A. Yokota) -- CCM (I. Sedlacek; TJ-6).

15465 Agquaspirillum serpens 30 293
ATCC 27641 -- A. Baneyee/Kumar, Kh-1, fresh water pond.

15466 T Oceanospirillum jannaschii 28 204
ATCC 27135 -- L. Baumann, 207, seawater.

15467 T Oceanospirillum kriegii 28 204
ATCC 27133 -- L. Baumann, seawater.

15468 T Oceanospirillum maris subsp. williamsae 30 204
ATCC 29547 -- Krieg, 2b, derived from NCMB 54.

15471 Micrococcus conglomeratus 30 203
CCM 2511 -- O. Kandler, No.1.

15472 Micrococcus conglomeratus 30 203
CCM 2589 -- K. Komagata, 5-2.

15473  Micrococcus conglomeratus 30 203
CCM 2590 -- K. Komagata, 6-3.

15474 T Herbidospora cretacea 28 304
JCM 8553 -- T. Kudo, K-319.

15475 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; Ps2) -- Med. School,Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab. Stockholm (L. Sjoberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15476 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; Ps16) -- Med. School, Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjoberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15477 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; Ps24) -- Med. School, Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjoberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15478 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; Ps31) -- Med. School, Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjoéberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15479 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; Ps73) -- Med. School, Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjoberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15480 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; Ps109) -- Med. School, Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjéberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15481 Pseudomonas aeruginosa 30 201

TARL (Y. Sakamoto; PsF7) -- Med. School, Gunma Ugiv. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjéberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).
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15482 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; PsF10) -- Med. School, Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjéberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15483 Pseudomonas aeruginosa 30 201
TARL (Y. Sakamoto; PsM6) -- Med. School, Gunma Univ. (S. Mitsuhashi) -- Nat.
Bacteriol. Lab., Stockholm (L. Sjéberg) -- US Army Surgical Res. Unit (R.B.
Lindberg).

15484 Escherichia coli 37 203
RIMD (A. Hakura).

15485 T Actinocorallia herbida 28 304
Discov. Res. Labs. II, Takeda Chem. Ind., Ltd. (S. linuma; AL-50780; soil).

15493 Alcaligenes sp. 30 203
Inst. Mol. Cell. Biosci., Univ. Tokyo (J. Sugiyama) -- Y. Oyaizu-Masuchi, $S-20,
root of Oryza sativa.

15494 Alcaligenes sp. 30 203
Inst. Mol. Cell. Biosci., Univ. Tokyo (J. Sugiyama) -- Y. Oyaizu-Masuchi, SS-22,
root of Oryza sativa.

15495 Sphingomonas Ssp. 30 203
Inst. Mol. Cell. Biosci., Univ. Tokyo (J. Sugiyama) -- Y. Oyaizu-Masuchi, OGS-47,
paddy soil.

15496 Sphingomonas sp. 306 203
Inst. Mol. Cell. Biosci., Univ. Tokyo (J. Sugiyama) -- Y. Oyaizu-Masuchi, Y- 22,
paddy soil.

15497 Sphingomonas sp. 30 203
Inst. Mol. Cell. Biosci., Univ. Tokyo (J. Sugiyama) -- Y. Oyaizu-Masuchi, Y-39,
root of Oryza sativa.

15498 Sphingomonas Sp. 30 203
Fruit Tree Res., Minist. Agric. Forest.Fish. (M. Yasuda; Y-250; root of peach tree).

15499 Sphingomonras sp. 30 203
Fruit Tree Res., Minist. Agric. Forest.Fish. (M. Yasuda; Y-345; root of apple tree).

15500 Sphingomonas sp. 30 203
Fruit Tree Res., Minist. Agric. Forest.Fish. (M. Yasuda; Y-347; root of apple tree).

15501 Sphingomonas sp. 30 203
Fruit Tree Res., Minist. Agric. Forest.Fish. (M. Yasuda; Y-348; root of apple tree).

15502 Sphingomonas sp. 30 203
Fruit Tree Res., Minist. Agric. Forest.Fish. (M. Yasuda; Y-351; root of apple tree).

15509 T Metallosphaera sedula 65 305
DSM 5348 -- K.O. Stetter & G. Huber, TH2, hot water pond.

15510 T Arthrobacter histidinolovorans 30 203
JCM 2520 -- ATCC 11442 -- E. Adams, soil.

15511 T Arthrobacter nicotinovorans 30 203
JCM 3874 -- DSM 420 -- H.J. Knuckmuss -- K. Decker.

15512 T Arthroabcter polychromogenes 30 203

JCM 2523 -- DSM 20136 -- ATCC 15216 -- M.P. Star, 2568 -- A.F. Schippers-
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Lammertse.

15513 T Cellulomonas fimi 306 203
JCM 1341 -- K. Suzuki, CNF025 -- AJ 1571 -- ATCC 484 -- N.R. Smith, 133.

15514 T Arthrobacter ilicis 30 203
DSM 20138 -- ATCC 14264 -- M. Mandel, Cr-2, American holly (Ilex opaca).

15515 T Arthrobacter uratoxydans 30 203
DSM 20647 -- H. Seiler -- ATCC 21749 --Noda Sci. Res., U-23, humus soil.

15516 T Cellulomonas cellulans 30 203
DSM 43189 -- NCIB 8868 -- M.E. Brown, Chalk soil.

15517 T Cellulomonas fermentans 30 203
DSM 3133 -- I.P. Belaich, municipal dumping ground.

15518 T Bacillus choshinensis 30 203
Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida; HPDS52; soil).

15519 T Bacillus galactophilus 36 203
Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- NRRL NRS-616 -- J.R. Porter -- G.
Bredemann.

15520 T Bacillus migulanus 30 203

Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- ATCC 9999 -- NCTC 7096 -- R.
Synge -- Inst. Trop. Med., Moscow.

15521 T Bacillus aneurinolyticus 30 203
Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- ATCC 12856 -- Y. Ito -- R. Kimura.

15527 TRhodococcus chlorophenolicus 25 309
NCIMB 12325 -- DSM 43826 -- J. Apajalahti, lake sediment.

15528 T Rhodococcus luteus 25 307
NCIMB 11743 -- VKM -- IMV (Kiev) 3835, soil.

15529 T Rhodococcus maris 25 307
NCIMB 11744 -- VKM -- IMV (Kiev) 193, soil.

15530 T Nocardia amarae 306 307
NCIMB 11222 -- M. Goodfellow, foam on activated sludge. :

15531 T Nocardia asteroides 37 308
NCIMB 12082 -- ATCC 19247 -- R.E. Gordon, 727 -- L. Ajello, M170-6 -- W.
Bowman.

15532 T Nocardia farcirica 37 308
NCIMB 12058 -- NCTC 11134 -- ATCC 3318 -- R.E. Gordon.

15533 T Pilimelia anulata 25 228
NCIMB 12892 -- K. Collins, soil.

15534 T Kurthia gibsonii 25 203
NCIMB 9758 -- R.M. Keddie, meat.

15535 T Bacillus amyloliquefaciens 37 203
ATCC 23350 -~ J. Fukumoto, Strain F, soil.

15536 T Halomonras elongata 30 306
ATCC 33173 -- R. Vreeland, saltern.

15537 T Halomonas halmophila 30 306

ATCC 19717 - NCIB 8718 -- Elazari-Volcani, dead sea.
15538 T Bacillus agri 30 203
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NRRL NRS-1219 -- C. Lamanna, 13.

15539 T Bacillus atrophaeus 30 203
NRRL NRS-213 -- N.R. Smith, 213, soil.

15540 T Bacillus centrosporus 30 203
NRRL NRS-664 -- B.S. Henry, 120.

15541 T Bacillus peoriae 30 203
NRRL B-14750 -- Lab. Cytologie Vegetative, Paris, France (B. Delaporte, 11.B.9,
soil).

15544 T Aerococcus urinae 37 310
NCFB 2893 -- Central Hospital, Hillerod, Denmark (J.J. Christensen; E2; human).

15545 T Alloiococcus otitis 37 315
NCFB 2890 -- Upjohn Co., USA.

15546 T Atopobium rimae 37 312
NCFB 2896 -- ATCC 49626.

15547 T Brochothrix campestris 20 203
NCFB 2833 -- MRI (Bristol U.K.) -- R. Talon, S3, soil.

15548 T Carnobacterium alterfunditum 4 313
NCFB 3003 -- DSM 5972.

15549 T Carnobacterium funditum 4 313
NCFB 3002 -- DSM 5970.

15550 T Dolosigranulum pigrum 37 311
NCFB 2975 -- Public Health Labs, Colindale, UK.

15551 T Globicatella sanguis 30 311

" NCFB 2835 -- CDC (R. Facklam; 1152-78; blood cultures of bacteremic patient).

15552 T Helcococcus kunzii 37 314
NCFB 2900 -- Massachusetts General Hospital, Boston, USA (K.L. Rouff; 22).

15553 T Weissella hellenica 30 310
NCFB 2973.

15554 T Actinomadura aurantiaca 28 296
JCM 8201 -- DSM 43924 -- IMET 9577 -- INA 1933,

15555 T Actinoplanes ferrugineus 28 266
JCM 3277 -- KCC A-0277 -- ATCC 29868 --Hoffman-La Roche X-14695, red soil.

15556 T Nocardia nova 28 227
JCM 6044 -- M. Tsukamura 23095 -- R.E. Gordon R443 (1) -- 1.B. Christison -- N.F.
Conant 2338.

15557 T Nocardia seriolae 28 227
JCM 3360 -- K. Hatai, NA 8191, spleen of yellowtail (Seriola quinqueradiata).

15558 T Planrobispora rosea 28 266
JCM 3166 -- KCC A-0166 -- G. Beretta --J.E. Thiemann, Pb 1435.

15559 T Pseudonocardia thermophila 55 231
JCM 3095 -- KCC A-0095 -- A. Henssen, A18

15560 T Streptosporangium violaceochromogenes 28 266

JCM 3281 -- KCC A-0281 -- ATCC 21807 --Kyowa Hakko Co., MK-49, soil.
15561 T Streptosporangium viridogriseum subsp. viridogriseum 28 268
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JCM 3282 -- KCC A-0282 - ATCC 25242 --MCRL 0044 (TA 597) soil.

15562 T Streptosporargium carneum 28 268
Eli Lilly & Co. (R.C. Yao; A84575; soil).

15564 Rhodococcus rhodochrous 28 231
Dept. of Chemistry, Keio Univ. (H. Ohta; KU 2023) -- The Univ. of Tokyo.

15565 T Bacillus cohnii 30 316
DSM 6307 -- R. Spanka, soil.

15566 T Bacillus niacini 30 203
DSM 2923 -- J.C. Ensign, soil.

15567 T Rhodococcus erythropolis 28 231

DSM 43066 -- CCM, P. Gray, soil.
15568 T Pilimelia columellifera subsp. columellifera
DSM 43797 -- G. Vobis, MB-SK&6, soil.

15573 T Rhizobium etli 30 218
CFN 42 -- E. Martinez-Romero, CFN 42, root nodules of Phaseolus vulgaris.

15574 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 327; soil).

15575 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 328; soil).

15576 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 329; soil).

15577 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 330; soil).

15578 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 331; soil).

15579 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 332; soil).

15580 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 336; soil).

15581 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 337; soil).

15582 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 338; soil).

15583 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 343; soil).

15584 Catenuloplanes japonicus 28 231
IFO (T. Tamura; RA 344; soil).

15585 T Arcanobacterium haemolyticum 37 253
ATCC 9345 -- A.A. Liebow, 11018.

15586 T Brevibacterium oxydans 30 203
DSM 20578 -- NCIB 9944 -- CIP 6612 (R. Chatelain, X98, air).

15587 T Jonesia dernitrificans 306 253
ATCC 14870 -- CIP 55134.

15588 T Pelczaria aurantia _ 20 227

NIHA (J.M. Poston; goldfish aquarium).
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15589 T RTenibacterium salmoninarum 15 317
ATCC 33209 -- J.L. Fryer, Lea-1-74, yearling chinook salmon.

15590 T Planomonospora venezuelensis 28 245
DSM 43178 -- A. Seino, KCC A-0167 -- G.Beretta, B-1072, soil.

15591 T Rhodococcus ruber 28 227
DSM 43338 -- M. Goodfellow, N361 -- M. Tsukamura, M-1 -- N.M. Mcclung.

15592 T Streptosporangium amethystogenes subsp. nonreducens 28 227
ATCC 23818 -- H. Prauser, soil.

15593 Sphingomonas macrogoltabidus 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; No. 103).

15594 Sphingomonas macrogoltabidus 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; No. 202).

15595 Sphingomonas macrogoltabidus 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; No. 206).

15596 Sphingomonas macrogoltabidus 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; D-1).

15597 Sphingomonas macrogoltabidus 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; D-2).

15598 Sphingomonas terrae 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; YW-A).

15599 Sphingomonas terrae 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; 22a-A).

15600 Sphirgomonas terrae 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; 411-A).

15601 Sphingomonas terrae 28 203
Kobe Univ. Commerce, Dept. Biol. (F. Kawai; 2-A).

15602 T Amycolatopsis alba 28 319
Eli Lilly & Co. (F.P. Mertz; A 838SD).

15606 Acetobacter xylinum 30 322

OUT (Y. Kaneko; KBC 269) -- OUT (M. Takano) -- Ind. Technol., Development, The
Philippines (L. Joson).

15607 T Halomonas halodurans 30 306
DSM 5160 -- ATCC 29686.

15608 T Halomonras meridiana 30 306
DSM 5425 -- ACAM 247.

15609 Aureobacterium barkeri 37 203
Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; T58938; blood).

15610 Aureobacterium liquefaciens 37 203
Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; T83763; facial abscess).

15611 Curtobacterium citreum 37 203
Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; T31185; blood).

15612 Arthrobacter sp. 37 203
Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; HOY1; urine).

15613 Microbacterium lacticum 37 203

Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; B9119; semen).
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15614 Microbacterium sp. 37 203
Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; B4657; wound).

15615 Microbacerium sp. 37 203
Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; T18580(2); blood).

15616 Microbacteriumn sp. 37 203
Lab. Bacteriol., Univ. Louis Pasteur (D.A. de Briel; A59836; urine).

15617 T Streptomyces tuirus 28 227
ATCC 19007 -- Inst. Antibiot., Recife Brazil.

15618 T Streptomyces naraensis 28 231
ATCC 13788 -- Tanabe Seiyaku Co., soil.

15619 Actinosynnema pretiosum subsp. pretiosum 28 2127
ATCC 31280 -- Takeda Chem. Ind., Ltd., sedge blades, Carex sp.

15620 T Actinosyrnrema pretiosum subsp. auranrticum 28 227
ATCC 31309 -- Takeda Chem. Ind., Ltd., sedge blades, Carex sp.

15621 T Actinosynnema pretiosum subsp. pretiosum 28 231
ATCC 31281 -- Takeda Chem. Ind., Ltd., sedge blades, Carex sp.

15622 T Planopolyspora crispa 28 245
IPV-2867 (B. Petrolini; Pronus persica leaf litter).

15623 T Streptosporangium claviforme 28 245
IPV 2852 (B. Petrolini; Betula alba leaf litter).

15629 T Vibrio aestuarianus 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9201) -- ATCC 35043.

15630 T Vibrio alginolyticus 24 204

Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9107) -- Ocean Res.
Inst.,Univ. Tokyo.

15631 T Vibrio campbellii 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9109) -- Ocean Res.
Inst.,Univ. Tokyo.

15632 T Vibrio carchariae 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9110) -- Ocean Res.
Inst.,Univ. Tokyo.

15633 T Photobacterium damsela 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9202) -- ATCC 33539.
15634 T Vibrio harveyi 24 204

Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9111) -- Ocean Res.
Inst.,Univ. Tokyo.

15635 T Vibrio mediterranei 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9203) -- ATCC 43341,

15636 T Vibrio natriegens 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9204) -- ATCC 14048.

15637 T Vibrio nereis 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9112) -- Ocean Res.
Inst.,Univ. Tokyo.

15638 TVibrio orientalis 24 204



142 IFO Res. Commun.

Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9205) -- ATCC 33934.

15639 T Listonella pelagia 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9115) -- Ocean Res.
Inst.,Univ. Tokyo.

15640 T Vibrio penacicida 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; KH-1) -- Yamaguchi Pref. Naikai
Fish. Exp. St. (K. Momoyama; affected kuruma prawn).

15641 Vibrio panacicida 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; KA-13) -- Yamaguchi Pref.
Naikai Fish. Exp. St. (K. Momoyama; affected kuruma prawn).

15642 Vibrio penaeicida 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; PD-A) -- Hiroshima Univ.
(T.Tamaki;affected kuruma prawn).

15643 T Vibrio splendidus 24 204

Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9117) -- Ocean Res.
Inst.,Univ. Tokyo.

15644 T Vibrio tubiashii 24 204
Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 9118) -- Ocean Res. Inst.,
Univ. Tokyo.

15645 T Vibrio vulnificus 24 204

Fac. Appl. Biol. Sci., Hiroshima Univ. (K. Muroga; HUFP 5002) -- Oregon State
Univ. (M. Nishibuchi).

15647 Bacillus licheniformis 30 203
Appl. Microbiol., Dept. Biotechnol., Coll. Agric., Ehime Univ. (T. Sasaki;
No.22;s0il).

15648 T Aquaspirillum itersonii subsp. itersorii 30 203
ATCC 12639 -- MLA. Williams, pond water.

15649 T Blastobacter natatorius 30 203
ATCC 35951 -- L.I.Sly, UQM 2507, swimming pool water.

15652 T Alicyclobacillus acidocaldarius 60 323
JCM 5260 -- DSM 446 -- ATCC 27009 -- T.D., Brock, 104-IA, acid hot spring.

15653 T Bacillus alcalophilus 30 316
JCM 5262 -- DSM 485 -- ATCC 27647 -- NCTC 4553 -- A. Vedder, strain 1, human
feces.

15654 T Bacillus laterosporus 30 203
JCM 2496 -- CCM 2116 -- R.E. Gordon..

15655 T Bacillus lentus 30 203
JCM 2511 -- CCM 2214 -- NCIB 8773 -- NCTC 4824, soil.

15656 T Bacillus thiaminolyticus 30 203
JCM 8360 -- AHU 1393.

15657 Bacillus sp. 30 275
Coll. Agr., Ehime Univ. (R. Takata; EAG1; soil).

15658 Bacillus sp. 30 275

Coll. Agr., Ehime Univ. (R. Takata; EAG2; soil).
15659 Bacillus sp. 30 275
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Coll. Agr., Ehime Univ. (R. Takata; EAGS; soil).

15660 Bacillus sp. 30
Coll. Agr., Ehime Univ. (R. Takata; EAG3; soil).

15661 Bacillus sp. 30
Coll. Agr., Ehime Univ. (R. Takata; EAG4; soil).

15671 T Propionibacterium avium 37
GIFU 7985.

15672 T Propionibacterium granulosum 37
GIFU 7612.

15673 T Stomatococcus mucilaginosus 30
GIFU 9911.

15674 T Lactobacillus plantarum 30

275

275

203

203

203

310
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Dept. Biotechn., Fac. Engin., Osaka Univ. (Y. Kaneko) -- JCM 1149 -- ATCC
14917--Roy. Techn. Coll., Copenhagen -- S. Orla-Jensen, No. 39, pickled cabbage.

15681 T Actinobispora yunnanensis 28 245
Yunnan Inst. Microbiol., Yunnan Univ. (Cheng-Lin Jiang; Y-11981; soil).

15682 T Bacillus globisporus subsp. globisporus 15 203
JCM 2509 -- CCM 2119 -- J.L. Stokes, W25.

15683 T Carnobacterium divergens 24 310
JCM 5816 -- DSM 20623 -- W.H. Holzapfel, 66, raw vacuum-packaged, minced beef.

15684 T arnobacterium piscicola 24 310
JCM 5348 -- J.L. Fryer, B 270, diseased adult cutthroat trout.

15685 Carnobacterium piscicola 24 310
JCM 5349 -- J.L. Fryer, OS 3-68, diseased adult cutthroat trout.

15686 T Methylobacterium aminovorans 30 203
JCM 8240 -- T. Urakami, TH-135, soil.

15687 T Methylobacterium extorquens 30 203
JCM 2802 -- T. Urakami, TK 0001 -- NCIB 9399 -- C. Bassalik.

15688 T Methylobacterium mesophilicum 306 203
JCM 2829 -- T. Urakami, TK 0034 -- ATCC 29983 -- B. Austin, A47, leaf of
Loliumprenne.

15689 T Methylobacterium organophilum 30 203
JCM 2833 -- T. Urakami, TK 0047 -- ATCC 27886 -- R. Hanson, XX.

15690 T Methylobacteirum radiotolerans 30 203
JCM 2831 -- 1AM 12098 -- H. Ito & M. lizuka, 0-1, Japanese unhulled old rice.

15691 T Methylobacterium rhodinum 30 203
JCM 2811 -- T. Urakami, TK 0010 -- ATCC 14821 -- W. Heumann, rhizosphere of
Alnus,

15692 Spkingomonas sp. 30 203
JCM 7513 -- GIFU 11456 -- R. Mamiya, sterile water used before sugery.

15704 Corynebacterium mediolanum 30 203
ATCC 14004.

15705 Flavobacterium dehydrogenans 30 203

NCIMB 872.
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15706 Corynebacterium bovis 30 203
ATCC 13722 -- H.P. Broquist, B187, cow manure.

15710 T Corynebacterium aquaticum 30 203
Lab. de Bacteriol., Univ. Louis Pasteur(D.A. de Briel) -- CIP 64.13, distilledwater.

15711 T Streptomyces bungoensis 28 231
Res. & Develop. Div., Sunstar Inc. (T. Eguchi; MS 16-10G; soil).

15712 T Bacillus azotoformans 30 203
Res. Lab., Higeta Shoyun Co., Lid. (O. Shida) -- DSM 1046 -- F. Pichinoty, soil.

15713 T Bacillus badius 30 203

Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- ATCC 14574 -- R.E. Gordon -- N.R.
Smith -- Heory -- M. Batchelor.

15714 T Bacillus borstelensis 30 203
Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- NRRL NRS-818 -- J.R. Porter, soil.
15715 T Bacillus flexus 30 203

Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- DSM 1320 -- R.E. Gordon -N.R.
Smith -- B.S. Henry, 131.

15716 T Bacillus formosus 30 203
Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- NRRL NRS-863 -- J.R. Porter -- G.
Bredemann, soil.

15717 T Bacillus fusiformis 30 203
Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- DSM 2898 -- Schering -- ATCC
7055 -- N.R. Smith - AMNH.

15718 T Bacillus maojavensis 30 203
Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- NRRL B-14698 -- F.M. Cohan, RO-
H-1, soil.

15719 T Bacillus reuszeri 36 203
Les. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- NRRL NRS-1206 -- H.-W. Reuszer,
39

15720 T Bacillus simplex 30 203

Res. Lab., Higeta Shoyu Co., Ltd. (O. Shida) -- DSM 1321 -- R.E. Gordon - J.R.
Porter -- O.F. Edwards -- H.J. Cohn.

15724 T Bacillus curdlanolyticus 30 203
Kobe Women's Univ. (T. Harada; YK 9; soil).

15725 Bacillus curdlanolyticus 30 203
Kobe Women's Univ. (T. Harada; YK 122; soil).

15726  Bacillus curdlanolyticus 30 203
Kobe Women's Univ. (T. Harada; YK 161; soil).

15727 Bacillus curdlanolyticus 306 203
Kobe Women's Univ. (T. Harada; YK 201; soil).

15728 Bacillus curdlanolyticus 30 203
Kobe Women's Univ. (T. Harada; YK 203; soil).

15729  Bacillus sp. 30 203
Kobe Women's Univ. (T. Harada; YK 2035; soil).

15730 Bacillus sp. 30 203

Kobe Women's Univ. (T. Harada; YK 207; soil).
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15731 Streptomyces violaceoruber
JCM 4691 -- KCC S-0691 -- D.A. Hopwood,strain 749.
15732 Streptomyces violaceoruber

28

28

145

231

231

JCM 4979 -- KCC §-0979 -- DSM 40783 -- L. Ettlinger, LGB A 3128 -- G.
Sermonti, A3(2), (one of the agar-decomposing strain(Waksman's strain 3443) from D.

Erikson.
15733 T Psychrobacter immobilis

TIAM 12280 -- Japan Atomic Energy Res. Inst. (H. Ito; A351; poultry).
15734 T Cytophaga xantha

IAM 12026 -- Univ. Tokyo (K. Inoue; 5-0-c; soil in Antarctica).
15735 T Curtobacterium psychrophilum

IAM 12024 -- Univ. Tokyo (K. Inoue; 27-0-b; soil in Antarctica).
15736  Micrococcus cryophilus

IAM 12030 -- Univ. Tokyo (K. Inoue; 72-0-c; soil in Antarctica).
15737 T Spirillum pleomorphum

IAM 12028 -- Univ. Tokyo (K. Inoue; 22-0-d; soil in Antarctica).
15742 T Pseudomonas echinoides

ATCC 14820 -- A. Heumann, laboratory contaminant of nutrient agar.
15744 T Sireptomyces griseus subsp. griseus

ATCC 23345 -- R.E. Gordon, soil.
15745 T Streptomyces spitsbergensis

ATCC 51269 -- PCM 2404, soil.
15753 T lizukaella psychrophila

24

10

10

10

10

30

28

28

30

203

203

203

203

203

203

227

227

203

Dept. Appl. Biol. Sci., Fac. Sci. Technol., Sci. Univ. Tokyo (J. Nishikawa; 13a; lake

water inAnterctica).
15755 T Acidobacterium capsulatum

30

324

Mimasaka Women's Junior Coll. (N. Kishimoto) -- Yanahara Mine Dowa Kogyo Co.,

Ltd., 161).
15760 T Agrobacterium agile

ATCC 25651 -- R. Ahrens, A82, brackish water from the Baltic Sea
15761 T Agrobacterium gelatinovorum

ATCC 25655 -- R. Ahrens, B6, Sediment from the Keil Flord of the Baltic sea.

15762 T Agrobacierium Fkieliense

ATCC 25656 -- R. Ahrens, B9, brackish water from the Baltic sea.
15763 T Agrobacterium sanguineum

ATCC 25659 -- R. Ahrens, A91, brackish water from the Baltic sea.
15764 T Agrobacterium stellulatum

ATCC 15215 -- M.P. Starr, TS101 -- Knosel, 2M/E, marine mud.
15767 T Agrobacterium ferrugineum

ATCC 25652 -- R. Ahrens, A7, brackish water from the Baltic sea.
15768 T Agrobacterium luteum

ATCC 25657 -- R. Ahrens, A61, brackish water from the Baltic sea.
20071  Escherichia coli phage tau

RIMD (A. Hakura; Escherichia coli K12; W3110).
32439 Rhizoctonia solani

24

24

24

24

24

24

24

24

325

325

325

325

325

325

325
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32440

32441

32444

32445

32446

32447

32448

32449

32452

32453

32454

32455

32456

32457

32458

32459

32460

32461

32462
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Saga Univ. (F. Nonaka; R.S AG 2-2 88-11-02 (3); Oryza sativa).

Pythium aphanidermatum 24 14
Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 344; leaf sheath of Agrostis
palustris).

Pyhtium vanterpoolii 24 14

Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 314; basal segment of newly
developing leaf of Zoysia matrella).

Halophytophthora vesicula 20 15
IFO (A. Nakagiri; AN-1063; fallen leaf of Bruguiera gymnorrhyza).
Halophytophthora vesicula 20 15
IFO (A. Nakagiri; AN-1132; fallen leaf of Rhizophora stylosa).

Halophytophthora spinosa var. lobata 24 15
IFO (A. Nakagiri; AN-1134; fallen leaf of Bruguiera gymnorrhyza).
Halophytophthora spinosa var. lobata 24 15
IFO (A. Nakagiri; AN-1135; fallen leaf of Brugiera gymnorrhyza).

Tetracladium apiense 24 5

Dept. Biolog. Sci. Hatherly Labs., Univ. Exeter (J. Webster; PRUM 3218; submerged
leaf).

Prototheca eriobotryae 28 5
Coll. of Pharm., Nihon Univ. (K. Tubaki; PCNB 107) -- Inst. of Microb., Academia
Sinica, Beijing, China (M.X. Li; S 124; loquat fruit). A culture derived from the

holotype

Heterocephalum auranrtiacum 24 8
IFO (T. Ito; soil).

Pholiota lubrica 24 1
IFO (T. Ito; T. Ito H3-55; decayed wood).

Pholiota malicola var. macropoda 24 7
IFO (T. Ito; T. Ito H3-56; decayed wood).

Polyporus tuberaster 24 1
IFO (T. Ito; T. Ito H3-52; decayed wood).

Seiridium unicorne 24 1
FFPRI, Kansai Res. Cent. (M. Tabata; SU1; Chamaecyparis obtusa).

Seiridium unicorne 24 1
FFPRI, Kansai Res. Cent. (M. Tabata; M5-40; Chamaecyparis obtusa).

Seiridium unicorne 24 1
FFPRI, Kansai Res. Cent. (M. Tabata; SU3; Chamaecyparis lawsoniana).
Corticium salmonicolor 24 1
FFPRI, Kansai Res. Cent. (M. Tabata; CS1; llex aquifolium).

Exobasidium pentasporium 24 1
A. Ezuka, E-20 -- Nat. Inst. Agro-Environmental Sci. (T. Sato; Rhododendron
kaempferi).

Epidermophyton floccosum 28 6
Pub. Health Res. Inst., Kobe City (N. Toyazaki; 1; skin).

Microsporum gypseum 28 6

Pub. Health Res. Inst., Kobe City (N. Toyazaki; 2; skin).
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32463 Sabouraudites canis 28
Pub. Health Res. Inst., Kobe City (N. Toyazaki; 3; skin).

32464 Sabouraudites canis 28
Pub. Health Res. Inst., Kobe City (N. Toyazaki; 4; skin).

32465 Pisolithus tinctorius 24
Takeda Chem. Ind., Ltd. (T. Kumada; Pt; ground in pine forest).

32469 Aigialus grandis 24
IFO (A. Nakagiri; AN-1208; submerged wood of Rhizophora stylosa).

32470 Aigialus grandis 24
IFO (A. Nakagiri; AN-1209; submerged wood of Rhizophora stylosa).

32471 Aniptodera limnetica 24
IFO (A. Nakagiri; AN-1270; submerged wood of Bruguiera gymnorrhyza).

32472 Aniptodera limnetica 24
IFO (A. Nakagiri; AN-1271; submerged wood of Bruguiera gymnorrhyza).

32473  Aniptodera longispora 24
IFO (A. Nakagiri; AN-1267; submerged wood of Rhizophora stylosa).

32474 Aniptodera longispora 24
IFO (A. Nakagiri; AN-1268; submerged wood of Rhizophora stylosa).

32475 Caryosporella rhizophorae 24
IFO (A. Nakagiri; AN-1179; submerged wood of Rhizophora stylosa).

32476 Caryosporella rhizophorae 24
IFO (A. Nakagiri; AN-1180; submerged wood of Rhizophora stylosa).

32477 Cucullosporella mangrovei 24
IFO (A. Nakagiri; NA-1152; submerged wood of Rhizophora stylosa).

32478 Cucullosporella mangrovei 24
IFO (A. Nakagiri; AN-1153; submerged wood of Rhizophora stylosa).

32479 Dactylospora haliotrepha 24
IFO (A. Nakagiri; AN-1170; submerged wood of Rhizophora stylosa).

32480 Dactylospora haliotrepha 24
IFO (A. Nakagiri; AN-1171; submerged wood of Rhizophora stylosa).

32481 Halosarpheia abonnis 24
IFO (A. Nakagiri; AN-1205; submerged wood of Rhizophora stylosa).

32482 Halosarpheia abonnis 24
IFO (A. Nakagiri; AN-1206; submerged wood of Rhizophora stylosa).

32483 Halosarpheia fibrosa 24
IFO (A. Nakagiri; AN-1258; submerged wood of Rhizophora stylosa).

32484  Halosarpheia fibrosa 24
IFO (A. Nakagiri; AN-1259; submerged wood of Rhizophora stylosa).

32485 Hypoxylor oceanicum 24
IFO (A. Nakagiri; AN-1252; submerged wood of Bruguiera gymnorrhyza).

32486 Hypoxylor oceanicum 24
IFO (A. Nakagiri; AN-1253; submerged wood of Bruguiera gymnorrhyza).

32487 Lineolata rhizophorae 24

32488

IFO (A. Nakagiri; AN-1246; submerged wood of Rhizophora stylosa).
Lineolata rhizophorae 24

147
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16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16
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IFO (A. Nakagiri; AN-1247; submerged wood of Rhizophora stylosa).

32489 Massarina ramurculicola 24 16
IFO (A. Nakagiri; AN-1199; submerged wood of Rhizophora stylosa).

32490 Massarina ramunculicola 24 16
IFO (A. Nakagiri; AN-1200; submerged wood of Rhizophora stylosa).

32491 Quintaria lignatilis 24 16
IFO (A. Nakagiri; AN-1193; submerged wood of Rhizophora stylosa).

32492  Quintaria lignatilis 24 16
IFO (A. Nakagiri; AN-1194; submerged wood of Rhizophora stylosa).

32493  Savoryella paucispora ‘ 24 16
IFO (A. Nakagiri; AN-1276; submerged wood of Bruguzera gymnorrhyza).

32494  Savoryella paucispora 24 16
IFO (A. Nakagiri; AN-1277; submerged wood of Bruguiera gymnorrhyza).

32495 Swampomyces triseptatus 24 16
IFO (A. Nakagiri; AN-1184; submerged wood of Rhizophora stylosa).

32496 Swampomyces (riseptatus 24 16
IFO (A. Nakagiri; AN-1185; submerged wood of Rhizophora stylosa).

32497 Verruculina enalia 24 16
IFO (A. Nakagiri; AN-1243; submerged wood of Rhizophora stylosa).

32498 Verruculina enalia 24 16
IFO (A. Nakagiri; AN-1244; submerged wood of Rhizophora stylosa).

32499 Cirrenalia tropicalis 24 16
IFO (A. Nakagiri; AN-1150; submerged wood of Rhizophora stylosa).

32500 Cirrenalia tropicalis 24 16
IFO (A. Nakagiri; AN-1151; submerged wood of Rhizophora stylosa).

32501 Dictyosporium elegans 24 16
IFO (A. Nakagiri; AN-1196; submerged wood of Rhizophora stylosa).

32502 Dictyosporium elegans 24 16
IFO (A. Nakagiri; AN-1197; submerged wood of Rhizophora stylosa). .

32503 Mycoenterolobiumm platysporum 24 16
IFO (A. Nakagiri; AN-1249; submerged wood of Rhizophora stylosa).

32504 Mpycoenterolobium platysporum 24 16
IFO (A. Nakagiri; AN-1250; submerged wood of Rhizophora stylosa).

32505 Phragmospathula phoenicis 24 16
IFO (A. Nakagiri; AN-1241; submerged wood of Rhizophora stylosa).

32506 Phragmospathula phoericis 24 16
IFO (A. Nakagiri; AN-1242; submerged wood of Rhizophora stylosa).

32507 Stachybotrys mangiferae 24 16
IFO (A. Nakagiri; AN-1177; submerged wood of Rhizophora stylosa).

32508 Stachybotrys mangiferae 24 16
IFO (A. Nakagiri; AN-1178; submerged wood of Rhizophora stylosa).

32509 Trichocladium achrasporum 24 16
IFO (A. Nakagiri; AN-1182; submerged wood of Rhizophora stylosa).

32510 Trichocladium achrasporum 24 16

IFO (A. Nakagiri; AN-1183; submerged wood of Rhizophora stylosa).
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32511

32512

32513

32514

32515

32516

32517

32518

32519

32520

32521

32522

32523

32524

32525

32526

32527

32528

32529

32530

32531

32532

32533

Cladosporium oxysporum

IFO (T. Ito; T. Ito D6-15-6; field soil).

Phialophora cyclaminis

IFO (T. Ito; T. Ito C-15-13; field soil).

Phoma eupyrena

IFO (T. Ito; T. Ito C6-5-32; field soil).

Coemansia erecta

IFO (T. Ito; T. Ito H4-9F; fallen leaf of Castanopsis cuspidata).
Dacrymyces sar-augustinii

IFO (A. Nakagiri; AN-1291; decomposing wood of broad-leaved tree).

Dacrymyces sar-augustinii

IFO (A. Nakagiri; AN-1292; decomposing wood of broad-leaved tree).

Femsjonia pezizaeformis

IFO (A. Nakagiri; AN-1279; decomposing wood of broad-leaved tree).

Femsjonia pezizaeformis

IFO (A. Nakagiri; AN-1281; decomposing wood of broad-leaved tree).

Femsjonia pezizaeformis

IFO (A. Nakagiri; AN-1282; decomposing wood of broad-leaved tree).

Tremella globospora

IFO (A. Nakagiri; AN-1283; decomposing wood of broad-leaved tree).

Tremella globospora

IFO (A. Nakagiri; AN-1284; decomposing wood of broad-leaved tree).

Tremella globospora

IFO (A. Nakagiri; AN-1285; decomposing wood of broad-leaved tree).

Camposporium laundonii

FFPRI (T. Watanabe; 92-51; root of Aralia elata).
Cylindrocarpon olidum

FFPRI (T. Watanabe; 77-96; root of strawberry).
Cylindrocarpor olidum

FFPRI (T. Watanabe; 77-127; root of strawberry).
Cylindrocarpon olidum

FFPRI (T. Watanabe; 77-149; root of strawberry).
Cylindrocarpon olidum

FFPRI (T. Watanabe; 77-185; root of strawberry).
Cylindrocladium camelliae

FFPRI (T. Watanabe; 92-202; root of Phellodendron amurense).
Cylindrocladium colhounii

FFPRI (T. Watanabe; 92-211; leaf of Phellodendron amurense).
Cylirndrocladium colhounii

FFPRI (T. Watanabe; 92-260; root of Phellodendron amurense).
Cylindrocladium floridarum

FFPRI (T. Watanabe; 76-77; root of soybean).
Cylindrocladium florideanum

FFPRI (T. Watanabe; TW 73-231; root of strawberry).
Cylindrocladium meguroense

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24
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32534

32535

32536

32537

32538

32539

32540

32541

32542

32543

32544

32545

32546

32547

32548

32549

32550

32551

32552

IFO Res. Commun.

FFPRI (T. Watanabe; 92-246). A culture derivcd from the isotype

Cylindrocladium parvum 24 1
FFPRI (T. Watanabe; 87-150; forest soil).

Cylindrocladium scoparium 24 1
FFPRI (T. Watanabe; 92-118; soil of Eucalyptus field).

Curvularia protuberata 24 1
FFPRI (T. Watanabe; 77-25; root of strawberry).

Roselliria necatrix 24 1
FFPRI (T. Watanabe; 84-373D; root of poplar tree).

Roselliria necatrix 24 1
FFPRI (T. Watanabe; 84-373P; root of poplar tree).

Eudarluca biconica 24 1
FFPRI (T. Watanabe; 85-100; seed of Prunus lannesiana var. speciosa).
Hyphodiscosia radicicola 24 i
FFPRI (T. Watanabe; 77-94; root of strawberry). A culture derived from the holotype
Mortierella chlamydospora 24 1
FFPRI (T. Watanabe; 73-34; soil of strawberry field).

Mortierella chlamydospora 24 1
FFPRI (T. Watanabe; 74-647; root of cucumber).

Mortierella chlamydospora 24 1
FFPRI (T. Watanabe; 80-398; soil of watermelon field).

Mortierella chlamydospora 24 1
FFPRI (T. Watanabe; 81-273; soil of eggplant field).

Nectria hachijoensis 24 1
FFPRI (T. Watanabe; 70-1336; uncultivated soil). A culture derived from the
holotype

Qedocephalum nayoroense 24 1
FFPRI (T. Watanabe; 81-498; soil of potato field). A culture derived from the
holotype

Papulaspora nishigaharanus 24 1
FFPRI (T. Watanabe; 73-1071; soil of experimental field). A culture derived from the
holotype

Plectospira myriendra 24 1
FFPRI (T. Watanabe; 84-209; soil of bamboo field).

Pyrenochaeta globosa 24 1
FFPRI (T. Watanabe; 84-523; seed of Japanese black pine). A culture derived from the
holotype

Sordaria fimicola 24 2
FFPRI (T. Watanabe; 85-84; seed of Prunus jamasakura).

Sordaria nodulifera 24 2
FFPRI (T. Watanabe; 85-72; seed of Prunus jamasakura). A culture derived from the
holotype

Sordaria tamaensis 24 2

FFPRI (T. Watanabe; 85-89; seed of Prunus jamasakura). A culture derived from the
holotype
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32553

32554

32556

32557

32558

32559

32560

32561

32562

32563

32564

32565

32566

32567

32568

32569

32570

32571

32572

32573

Trichocladium pyriforme 24 1
FFPRI (T. Watanabe; 85-125; soil of forest nursery).

Trinacrium iridis 24 1
FFPRI (T. Watanabe; 82-567; root of iris). A culture derived from the holotype
Halophytophthora bahamensis 24 15

ATCC 28296 -- I.M. Master, & J.W. Fell, decaying leaf of Rhizophora mangle
submerged in seawater. A culture derived from the holotype

Halophytophthora bahamensis 24 15
ATCC 28297 -- LM. Master & J.W. Fell, decaying leaf of Rhizophora mangle
submerged in seawater.

Pythium fluminum var. fluminum 24 18
Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 398; pond water).

Pythium oligandrum 28 1
Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 399; vegetable field soil).

Pythium pyrilobum 28 1
Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 400; crown of creeping bentgrass
Agrostis palustris).

Curvularia akaii 24 2

Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; Roku 2-1; Themeda triandra subsp.
Japonica). A culture derived from the holotype

Curvularia akaii 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; He-8; Themeda triandra subsp. japonica).
A culture derived from the holotype

Curvularia eragrostidis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; B67-8; Eragrostis tef).

Curvularia eragrostidis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; B92-3; Eragrostis tef).

Curvularia eragrostidis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; Tef-1; Eragrostis tef).

Curvularia eragrostidis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; B70-1; rice seed).

Curvularia eragrostidis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; B72-1-3; rice seed).

Duosporium yamadanrum 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; Kyu2-1024-1; Cyperus iria).
Duosporium . yamadanum 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; Satumal024-1; Cyperus iria).
Bipolaris hawaiiensis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; B1-1; rice seed).

Bipolaris hawaiiensis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; B1-2; rice seed).

Bipolaris hawaiiensis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; B1-3; rice seed).

Bipolaris australiensis 24 2

Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; Cg151-1; seed of Chloris gayana).
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32574

32575

32577

32578

32579

32584

32585

32586

32587

32588

32589

32590

32592

32593

32598

32599

32600

32601

32603

IFO Res. Commun.

Bipolaris australiensis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; Cgl146-1; seed of Chloris gayana).
Bipolaris australiensis 24 2
Pesticide Res. Inst., Kyoto Univ. (M. Tsuda; Cg157; seed of Chloris gayana).
Aniptodera salsuginosa 24 16
IFO (A. Nakagiri; AN-1273; wood of Bruguiera gymnorrhyza). A culture derived from
the holotype

Aniptodera salsuginosa 24 16
IFO (A. Nakagiri; AN-1202; wood of Rhizophora stylosa).

Pythium marsipium 28 1
Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 406; pond water).

Fusarium crookwellense 24 1
Science Univ. of Tokyo (Y. Sugiura; KH-1-3; scabby wheat).

Fusarium crookwellense 24 1
Science Univ. of Tokyo (Y. Sugiura; KH-2-1; scabby wheat).

Fusarium crookwellense 24 1
Science Univ. of Tokyo (Y. Sugiura; KH-4-5; scabby wheat).

Dactylella ramiformis 24 1

Inst. Biol. Contr., Chinese Acad. Agr. Sci. (X-Z. Liu; 89019-1; rhizosphere of wheat).
A culture derived from the holotype

Preussia globosa 24 2
IMI 082625 -- Univ. Lucknow, India (J.N. Rai; soil). A culture derived from the
holotype

Pythium vanterpoolii 24 1
Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 392; Zoysia matrella).

Pythium vanterpoolii - 24 1

Coll. Agr., Univ. Osaka Pref. (T. Ichitani; UOP 393; mutant strain derived from UOP
392).

Halophytophthora spinosa var. lobata 24 15
ATCC 28291 -- .M. Master & J.W. Fell, Rhizophora sp. leaf. A culture derived
from the holotype

Halophytophthora spinosa var. spinosa 24 15
ATCC 28294 -- .M. Master & J.W. Fell, Rhizophora mangle leaf submerged in
seawater. A culture derived from the holotype

Briosia ampelophaga 24 1
Okayama Pref. Agri. Exp. St. (H. Nasu; grapevine leaf).

Amauroascus niger 24 2
CBS 114.61 -- G.F. Orr, 0-315, dung of badger.

Amauroascus verrucosus 24 2
CBS 227.69.

Amauroascus verrucosus 24 2
CBS 181.70 -- G.F. Orr, 0-3161, soil.

Halophytophthora masteri 28 15

Mar. Inst., Univ. Georgia (S.Y. Newell; SAP 82: submerged decaying leaf of
Avicennia germinans).
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32604

32605

32606

32607

32608

32609

32610

32611

32612

32614

32615

32616

32617

32618

32619

32620

32621

32623

Halophytophthora masteri 28 15
Mar. Inst., Univ. Georgia (S.Y. Newell; SAP 83: submerged decaying leaf of
Avicennia germinans). A culture derived from the holotype

Halophytophthora masteri 28 15
Mar. Inst., Univ. Georgia (S.Y. Newell; SAP 84: submerged decaying leaf of
Avicennia germinans).

Halophytophthora tartarea 28 15
Mar. Inst., Univ. Georgia (S.Y. Newell; SAP 69: submerged decaying leaf of Spartina
alterniflora). A culture derived from the holotype

Halophytophthora bahamensis 24 15
Mar. Inst., Univ. Georgia (S.Y. Newell; SAP 38: submerged decaying leaf of
Rhizophora mangle).

Mycotypha microspora 28 1

Envir. Prod. Div., Takeda Chem. Ind., Ltd. (T. Kusaka) -- TS Cent. Envir. Prod. Div.,
Gantsu Chem. Co. (M. Muraoka; 93-673-15; wall surface in food factory).

Pythium sylvaticum 24 1
Kagawa Pref. Agr. Exp. St. (M. Kusunoki; 90-3-3; barley).

Pythium sylvaticum 24 1
Kagawa Pref. Agr. Exp. St. (M. Kusunoki; 90-17-2; barley).

Pythium spinosum 24 1
Kagawa Pref. Agr. Exp. St. (M. Kusunoki; 90-30-4; barley).

Pythium ultimum var. ultimum 24 1
Kagawa Pref. Agr. Exp. St. (M. Kusunoki; 90-5-2; barley).

Halophytophthora avicennae 24 15
CBS 189.85 -- Dept. Agr. Rydalmere (J. Walker; DAR 50188).
Halophytophthora avicennae 24 15
CBS 190.85 -- Dept. Agr. Rydalmere (J. Walker; DAR 50189).
Halophytophthora batemanensis 24 15

ATCC 56965 -- J. Walker, DAR 41559 -- J. Simpson, fallen leaf of Avicennia marina
var. australasica. A culture derived from the holotype

Halophytophthora epistomium 24 15
ATCC 28293 -- LM. Master, decaying leaf. A culture derived from the holotype
Halophytophthora epistomium 24 15
ATCC 76184 -- H.H. Ho, T0928-A-20, fallen leaf of Kandelia candel.
Halophytophthora polymorphica 24 15

ATCC 56966 -- J. Walker, DAR 41562 -- J. Simpson, submerged fallen leaf of
Eucalyptus sp.. A culture derived from the holotype

Halophytophthora kandeliae 24 15
ATCC 66501 - H.S. Chang, T0928-5V, submerged fallen leaf of Kandelia candel. A
culture derived from the holotype

Hualophytophthora kandeliae 24 15
ATCC 66502 -- H.S. Chang, T0928-5V, submerged fallen leaf of Kandelia candel. A
culture derived from the holotype

Discosia pini 24 1
MAFEF 410149 -- FFPRI (S. Kaneko) -- Y. Suto, D12-2, Pinus densiflora.
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32624 Discosia aquatica 24 1
IMI 251648 (B.C. Sutton; C142 ; Quercus fusiformis).

32625 Discostroma corticola 24 1
IMI 079706 (W.G. Bramley; Rosa canina).

32626 Discostroma tostum 24 1
IMI 188376 (T.G. Mitchell).

32627 Thermophymatospora fibuligera 37 5
IFO (T. Ito; T. Ito H645-27-4; mangrove mud).

32628 Achaetomium macrosporum 37 8
IFO (T. Ito; T. Ito H645-50-3; mangrove mud).

32629 Halophytophthora operculata 24 15

CBS 241.83 -- Brisbane, Plant Pathol. Br., Indooroopilly, Queensland, Australia
(K.G. Pegg; BRIP 13362; decaying leaf of Avicennia marina). A culture derived from

the holotype.

32631 Monodictys castaneae 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4717; dead wood).

32632 Arxiella terrestris 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4738; dead twigs of Cessus
sycroides).

32633 Memnoniella echinata 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4731; palm tree).

32634 Dendryphiopsis atra 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4964; dead wood).

32635 Ascotricha chartarum : 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4980; human lesions).

32636 Cylindrotrichum oligospermum 24 2
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4962; dead wood).

32637 Beltrania querna 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4949; dead leaf ofQuercus sp.).

32638 Cercospora smilacis 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4973; leaf of Smilae sp.).

32639 Amauroascus kuehnii 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4987; soil).

32640 Ramichloridium schulzerii var. tritici 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4957; plant debris).

32641 Cylindrotrichum hennebertii 24 8
Fac. Med., Univ. Rovira i Virgili (J. Guarro; FMR 4948; dead twigs).

32642 Acremonium uncinarum 24 8
CBS 233.89 -- O. Petrini, Festuca paratensis.

32643 Apostrasseria lunata 24 8
CBS 262.85, root of gymnosperm.

32644 Coleophoma empetri 24 8

‘ CBS 505.71, leaf of Empetrum nigrum.
32645 Cystodendron dryophilum ] 24 8

CBS 295.81, needle of Junipensis communis.
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32646 Diaporthe vaccinii

CBS 160.32 -- C.L. Shear, Oxycoccus macrocarpos.
32647 Diploceras hypericinum

CBS 197.36 -- S. Blumer, Hypericum sp.
32648 Epichloe typhina

CBS 235.84 -- G.J. Samuels, leaf tissue of Festuca rubra.
32649 Godronia callunigera

CBS 669.79, Calluna vulgaris.
32650 Helicodendron luteoalbum

CBS 298.50 -- C.T. Ingold, submerged decaying leaf of Fagus sylvatica.
32651 Hypoxylon serpens

CBS 682.86 -- L.E. Petrini.
32652 Phyllosticta pyrolae

CBS 997.72, Erica carnea.
32653 Sporormiella australis

CBS 338.35 (W.M. Page).
32654 Topospora myrtilli

CBS 436.71 (Gremmen, Vaccinium vitis-idaea).
32655 Aphanoascus terreus

IFO (T. Ito; T. Ito H2-4-10-13; soil).
32656 Virgaria nigra

IFO (T. Ito; T. Ito H6-20-3; mangrove mud).
32657 Brachysporiella arengae

IFO (A. Nakagiri; AN-1147; dead petiole of Satakentia liukiuensis).
32658 Circinotrichum falcatisporum

IFO (A. Nakagiri; AN-1368; dead leaf sheath of Satakentia liukiuensis).
32659 Codinaea simplex

IFO (A. Nakagiri; AN-1366; dead petiole of Satakentia liukiuensis).
32660 Coleodictyospora cubensis

IFO (A. Nakagiri; AN-1378; dead petiole of Satakentia liukiuensis).
32661 Drepanospora pannosa

IFO (A. Nakagiri; AN-1374; dead petiole of Satakentia liukiuensis).
32662 Exerticlava triseptata

IFO (A. Nakagiri; AN-1386; dead petiole of Satakentia liukiuensis).
32663 Helicoma palmigenum «

IFO (A. Nakagiri; AN-1372; dead petiole of Satakentia liukiuensis).
32664 Helicomyces lilliputeus

IFO (A. Nakagiri; AN-1376; dead petiole of Satakentia liukiuensis).
32665 Melanographium citri

IFO (A. Nakagiri; AN-1387; dead peduncle of Satakentia liukiuensis).
32666 Piricauda cochinensis

IFO (A. Nakagiri; AN-1381; dead petiole of Satakentia liukiuensis).
32667 Sporidesmium minigelatinosum

IFO (A. Nakagiri; AN-1370; dead petiole of Satakentia liukiuensis).
32668 Sporoschisma saccardoi

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24
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IFO (A. Nakagiri; AN-1364; dead petiole of Satakentia liukiuensis).
32669 Dendryphiella vinosa 24 2
IFO (A. Nakagiri; AN-1383; decomposing leaf of Enhalus acoroides).
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Scientific Papers, 1993-1994

Proposal of Streptomyces atroaurantiacus sp. nov. and Streptomyces kifunensis sp.
nov. and transferring Kitasatosporia cystarginea Kusakabe and Isono to the genus
Streptomyces as Streptomyces cystargineus comb. nov.

Y. Nakagaito, A. Shimazu?, A. Yokota and Toru Hasegawa

J. Gen. Appl. Microbiol. 38: 627-633 (1992)

1) Institute of Applied Microbiolgy, The University of Tokyo

Proposals of Sphingobacterium faecium sp. nov., Sphingobacterium piscium sp. nov.,
Sphingobacterium heparinum comb. nov., Sphingobacterium thalpophilum comb. nov.,
and two genospecies of the genus Sphingobacterium , and synonymy of Flavobacterium
yabuuchiae and Sphingobacterium spiritivorum

Mariko Takeuchi and A. Yokota

J. Gen. Appl. Microbiol. 38: 465-482 (1992)

An emendation of Kloeckeraspora Niehaus with the type species, Kloeckeraspora
osmophila Niehaus and the proposals of two new combinations, Kloeckeraspora
occidentalis and Kloeckeraspora vineae (Saccharomycetaceae)

Y. Yamada?, K. Maeda? and I. Banno

Bull. JFCC 8: 79-85 (1992)

1) Department of Agricultural Chemistry, Shizuoka University

The phylogenetic relationships of the Q6-equipped species in the teleomorphic
apiculate yeast genera Hanseniaspora, Nadsonia and Saccharomycodes based on the
partial sequences of 18S and 26S ribosomal ribonucleic acids

Y. Yamada?, K. Maeda? and 1. Banno

J. Gen. Appl. Microbiol. 38: 585-596 (1992)

1) Department of Agricultural Chemistry, Shizuoka University

An emendation of the genus Debaryomyces Lodder et Kreger-van Rij and the pro-
posals of two new combinations, Debaryomyces carsonii and Debaryomyces etchellsii
(Saccharomycetaceae)

Y. Yamada®, K. MaedaV, I. Banno and J.P. van der Walt?

J. Gen. Appl. Microbiol. 38: 623-626 (1992)

1) Department of Agricultural Chemistry, Shizuoka University

2) Department of Microbiology and Biochemistry, University of Orange Free

State, South Africa

Distribution of quinone systems in microorganisms: Gram-negative eubacteria
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A. Yokota, M. Akagawa-Matsushita?, A. Hiraishi?, Y. Katayama®, T. Urakami®,

and K. Yamasato®

Bull. JECC 8: 136-171 (1992)

1) Department of Chemistry, University of Occupational and Environmental
Health

2) Laboratory of Environmental Biotechnology, Konishi Co.

3) Faculty of Agriculture, Tokyo University of Agriculture and Technology

4) Biochemicasl Division, Mitsubishi Gas Chemical Co.

5) Institute of Applied Microbiology, The University of Tokyo

Three biovars of Agrobacterium show distinct polyamine distribution patterns
K. Hamana®, S. Matsuzaki?®, T. Sakane and A. Yokota
Microbios 73: 257-260 (1993)
1) College of Medical Care and Technology, Gunma University
2) Institute of Endocrinology, Gunma University

Tertiary and quarternary branched polyamines distributed in thermophilic
Saccharococcus and Bacillus
K. Hamana?, H. Hamana?®, M. Niitsu®, K. Samejima®, T. Sakane and A. Yokota
Microbios 75: 23-32 (1993)
1) College of Medical Care and Technology, Gunma University
2) Faculty of Engineering, Gunma University
3) Department of Analytical Chemistry, Faculty of Pharmaceutical Science, Josai
University

Occurrence of tertiary and quaternary branched polyamines in thermophilic ar-
chaebacteria
K. Hamana?, H. Hamana?, M. Niitsu®, K. Samejima®, T. Sakane and A. Yokota
Microbios 79: 109-119 (1993)
1) College of Medical Care and Technology, Gunma University
2) Faculty of Engineering, Gunma University
3) Department of Analytical Chemistry, Faculty of Pharmaceutical Science, Josai
University

On the genus Thielavia
T. Ito
J. Antibact. Antifung. Agents 21: 369-374 (1993)
[In Japanese]

A simple method for the transport of fungal cultures stored by freezing
T. Ito
Bull. JFCC 9: 9-12 (1993)
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Rust fungi (Uredinales) of Pakistan collected in 1991
M. Kakishima®, I. Okane and Y. Ono?
In: Cryptogamic Flora of Pakistan, Vol 2. (ed. by T. Nakaike and S. Malik), pp.
169-179. Nat. Sci. Mus., Tokyo. (1993)
1) Institute of Agriculture and Forestry, University of Tsukuba
2) Faculty of Education, Ibaraki University

Graminicolous rust fungi (Uredinales) from Pakistan
M. KakishimaV, I. Okane and Y. Ono?
In: Cryptogamic Flora of Pakistan, Vol 2. (ed. by T. Nakaike and S. Malik), pp.
181-186. Nat. Sci. Mus., Tokyo. (1993)
1) Institute of Agriculture and Forestry, University of Tsukuba
2) Faculty of Education, Ibaraki University

Formation of root nodules by Rhizobium huakuii biovar renge bv. nov. on Astragalus
sinicus cv. Japan
Y. MurookaV, Y. Xu?, K. Sawada?, M. Araki?, T. Morinaga® and A. Yokota
J. Ferment. Bioeng. 76: 38-44 (1993)
1) Department of Fermentation Technology, Faculty of Engineering, Hiroshima
University

Preservation of Saccharomyces cerevisiae 2y mapping strains for chromosomal
assignment of recessive mutations by L-drying

Y. Nakagaito, Y. Kaneko and Masao Takeuchi

Bull. JFCC 9: 1-8 (1993)

Phylogenetic diversity of the genus Cyfophaga revealed by 16S rRNA sequencing and
menaquinone analysis k

Y. Nakagawa and K. Yamasato?

J. Gen. Microbiol. 139: 1155-1161 (1993)

1) Institute of Applied Microbiology, The University of Tokyo

The molecular systematics of Cyfophaga species based on the 16S rRNA sequences
Y. Nakagawa and K. YamasatoV
In: Advances in the taxonomy and significance of Flavobacterium, Cytophaga and
related bacteria (ed. by P.J. Jooste) p. 163-170 (1993)
1) Institute of Applied Microbiology, The University of Tokyo

Growth and reproduction of Halophytophthora species
A. Nakagiri
Trans. Mycol. Soc. Japan 34: 87-99 (1993)

A new marine ascomycete in Spathulosporales, Hispidicarpomyces galaxauricola gen.
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et sp. nov. (Hispidicarpomycetaceae fam. nov.), inhabiting a red alga, Galaxaura
falcata

A. Nakagiri

Mycologia 85: 638-652 (1993)

Communesins, cytotoxic metabolites of a fungus isolated from a marine alga
A. Numata?, C. Takahashi?, Y. Ito?, T. Takada?, K. Kawai?, Y. Usami?, E.
Matsumura®, M. Imachi?, T. Ito and Toru Hasegawa
Tetrahedron Letters 34: 2355-2358 (1993)
1) Osaka University of Pharmaceutical Sciences
2) Bruker Japan Co., Ltd.

Isolation and chemical characterization of lipopolysacchrides from four
Aguaspirillum species (A. itersonii subsp. nipponicum 1FO 13615, A. polymorphum
IFO 13961, A. aguaticam 1FQ 14918, A. metamorphum IFO 13960 and A4.
metamorphum mutant strain 12-3)

H. Rau®, T. Sakane, A. Yokota and H. Mayer?

J. Gen. Appl. Microbiol. 39: 547-557 (1993)

1) Max-Planck-Institut fiir Immunbiologie, Germany

Role of ethylenediamine in the protection of cell membrane of Aguaspirillum
metamorphum subjected to L-drying (part 2): Effect of ethylenediamine on the change
of polyamine content in the cells by L-drying
T. Sakane and A. Yokota
Jap. J. Freez. Dry. 39: 51-56 (1993)
[in Japanese]

Taxonomic study of polyethylene glycol-utilizing bacteria: emended description of the
genus Sphingomonas and mnew description of the genus Sphingomonas
macrogoltabidus sp. nov., Sphingomonas sanguis sp. nov. and Sphingomonas terrae
Sp. nOV.

Mariko Takeuchi, F. Kawai?, Y. Shimada® and A. Yokota

System. Appl. Microbiol. 16: 227-238 (1993)

1) Department of Biology, Kobe University of Commerce

Evaluation of cell-wall sugar composition as a taxonomic marker of some coryneform
bacteria

Mariko Takeuchi and A. Yokota

J. Gen. Appl. Microbiol. 39: 519-526 (1993)

Survay of mycoplasmal contamination in animal cell lines collected by three cell banks
in Japan
Masao Takeuchi, T. Yoshida, M. Satoh, H. Kuno and Y. Nakagaito
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Bull. JECC 9: 13-18 (1993)

Isolation and chemical characterization of lipopolysaccharides from four AMycoplana
species (M. bullata, M. segnis, M. ramosa and M. dimorpha)

R.N. Tharanathan?, A. Yokota, H. Rau? and H. Mayer?

Arch. Microbiol. 159: 445-452 (1993)

1) Max~-Planck-Institut fur Immunbiologie, Germany

Taxonomic significance of the lipopolysaccharide composition of the three biovars of
Agrobacterinm tumefaciens

U. Weibgen?, R. Russa?, A. Yokota and H. Mayer?

System. Appl. Microbiol. 16: 177-182 (1993)

1) Max-Planck-Institut fur Immunbiologie, Germany

Re-identification of 121 strains of the genus Saccharomyces
Yoriko Yamada, K. Mikata and I. Banno?
Bull. JFCC 9: 96-119 (1993)
1) Settsu Oil Mill. Ltd.
[in Japanese]

The phylogenetic relationships of species of the apiculate yeast genera Wickerhamia
Soneda and Kloeckera Janke based on the partial sequences of 18S and 26S ribosomal
RNAs

Y. YamadaV, K. MaedaV and K. Mikata

Bull. Fac. Agric. Shizuoka Univ. 43: 19-28 (1993)

1) Department of Agricultural Chemistry, Shizuoka University

The phylogenetic relationships of fission yeasts based on the partial sequences of 18S
and 26S ribosomal RNAs: The recognition of Hasegawaea Yamada et Banno along
with Schizosaccharomyces Lindner

Y. YamadaV, T. Asahi?, K. Maeda? and K. Mikata

Bull. Fac. Agric. Shizuoka Univ. 43: 29-38 (1993)

1) Department of Agricultural Chemistry, Shizuoka University

The phylogenetic relationships of species of the ascoemycetous teleomeorphic yeast
genera Citeromyces, Pachysolen, Wingea, Lodderomyces, Pichia, Arxiozyma:,
Pachytichospora and Clavispora and the anamorphic yeast genus 7rigonopsis based
on the partial sequences of 18S and 26S ribosomal RNAs

Y. Yamada®, M. Matsuda®, K. Maeda®? and K. Mikata

Bull. JFCC 9: 79-94 (1993)

1) Department of Agricultural Chemistry, Shizuoka University

Kineococcus aurantiacus gen. nov., sp. nov., a new aerchic Gram-positive, motile
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coccus with meso-diaminopimelic acid and arabinogalactan in the cell wall
A. Yokota, T. Tamura, T. Nishii and Toru Hasegawa
Int. J. Syst. Bacteriol. 43: 52-57 (1993)

Proposal of two new species in the genus AMicrobacterium: Microbacterium
dextranolyticum sp. nov. and Microbacterium aurum sp. nov.
A. Yokota, Mariko Takeuchi and N. Weiss?
Int. J. Syst. Bacteriol. 43: 549-554 (1993)
1) Deutche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSM),
Germany

Proposal of six new species in the genus Aureobacterium and transfer of
Flavobacterium esteraromaticum Omelianski to the genus Aureobacterium as
Aureobacterium esteraromaticum comb. nov.
A. Yokota, Mariko Takeuchi, T. Sakane and N. Weiss?
Int. J. Syst. Bacteriol. 43: 555-564 (1993)
1) Deutche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSM),
Germany

Production of sedoheptulose by Bacillus subtilis .
A. Yokota
J. Ferment. Bioeng. 75: 409-413 (1993)

Production of idoheptulosan from sedoheptulosan by micreorganisms.
A. Yokota, T. Sakane and K. Imai
J. Ferment. Bioeng. 75: 417-423 (1993)

A new genus of the order Actinomycetales: Catenuloplanes japonicus gen. nov., sp.
nov., nom. rev.

A. Yokota, T. Tamura, Toru Hasegawa and L.H. Huang?

Int. J. Syst. Bacteriol. 43: 805-812 (1993)

1) Central Research Division, Pfizer, Inc.

Establishment of an astrocyte progenitor cell line; induction of glial fibrillary acidic
protein and fibronectin by transforming growth factor-51

T. Yoshida and Masao Takeuchi

J. Neurosci. Res. 35: 129-137 (1993)

Cytokines affecting survival and differentiation of an astrocyte progenitor cell line
T. Yoshida, M. Satoh, Y. Nakagaito, H. Kuno and Masao Takeuchi
Dev. Brain Res. 76: 147-150 (1993)

Polyamine analysis of the genera Agquaspirillum , Magnetospirillum , Oceanospirillum
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and Spirillum
K. Hamana?, T. Sakane and A. Yokota
J. Gen. Appl. Microbiol. 40: 75-82 (1994)
1) College of Medical Care and Technology, Gunma University

A new genus of the order Actinomycetales: Actinocollalia herbida gen. nov., sp. nov.
S. Iinuma®, A. Yokota, Toru Hasegawa and T. Kanamaru?
Int. J. Syst. Bacteriol. 44: 230-234 (1994)
1) Discovery Research Loboratories II, Discovery Division, Takeda Chemical
Industries, Ltd.

Stellatospora, a new genus of the Sordariaceae
T. Ito and A. Nakagiri
Mycoscience 35: 413-415 (1994)

On the genus 7orulaspora
K. Mikata
J. Antibact. Antifung. Agents 22: 509-516 (1994)
[in Japanese]

Aniptodera salsuginosa , a new mangrove-inhabiting ascomycete with observations on
the effect of salinity on ascospore appendage morphology

A. Nakagiri and T. Ito

Mycol. Res. 98: 931-936 (1994)

Two new Halophytophthora species, H. tartarea and H. masteri, from intertidal
decomposing leaves in saltmarsh and mangrove regions

A. Nakagiri, S.Y. Newell? and T. Ito

Mycoscience 35: 223-232 (1994)

1) Marine Institute, the University of Georgia, USA

Brown zonate spot of grape caused by Briosia ampelophaga
H. Nasu?, A. Nakagiri, T. Ito and M. Hatamoto?
Ann. Phytopath. Soc. Japan 60: 608-612 (1994)
1) Okayama Prefectural Agricultural Experiment Station

Chemotaxonomic investigation of heterotrophic, aerobic and microaerophilic spirilla,
the genera Agquaspirillum, Oceanospirillum and Magnetospirillum

T. Sakane and A. Yokota

System. Appl. Microbiol. 17: 128-134 (1994)

Phylogenetic analysis of Kineococcus aurantiacus based on 16S rRNA gene sequences
Mariko Takeuchi and A. Yokota
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FEMS Microbiol. Letters 116: 7-12 (1994)

Phylogenetic evidence for Sphingomonas and Rhizomonas as nonphotosynthetic
members of the alpha-4 subclass of the Proteobacteria
Mariko Takeuchi, H. Sawada?, H. Oyaizu® and A. Yokota
Int. J. Syst. Bacteriol. 44: 308-314 (1994)
1) Akitsu Branch, Fruit Tree Research Station; Ministry of Agriculture, Forestry
and Fisheries
2) Faculty of Agriculture, The University of Tokyo

Phylogenetic analysis of the genus AMicrobacterium based on 16S rRNA gene
sequences

Mariko Takeuchi and A. Yokota

FEMS Microbiol. Letters 124: 11-16 (1994)

Luteococcus japonicus gen. nov., sp. nov.,, a new Gram-positive coccus with LL-
diaminopimelic acid in the cell wall

T. Tamura, Mariko Takeuchi, and A. Yokota

Int. J. Syst. Bacteriol. 44: 348-356 (1994)

A new genus of the order Actinomycetales, Couchioplanes gen. nov., with descriptions
of Couchioplanes caeruleus (Horan and Brodsky 1986) comb. nov. and Couchioplanes
caeruleus subsp. azureus subsp. nov.

T. Tamura, Y. Nakagaito, T. Nishii, Toru Hasegawa, E. Stackebrandt?, and A.

Yokota

Int. J. Syst. Bacteriol. 44: 193-203 (1994)

1) Deutsche Sammlung von Mikroorganismen und Zellkulturen

Transfer of Nocardioides fastidiosa Collins and Stackebrandt 1989 to the genus
Aeromicrobium as Aeromicrobium fastidiosum comb. nov.

T. Tamura and A. Yokota

Int. J. Syst. Bacteriol. 44: 608-611 (1994)

The structure of the O-specific polysaccharide from Zhiobacillus ferrooxidans IFO
14262
E.V. Vinogradov?, S. Campos-Portuguez?, A. Yokota and H. Mayer?
Carbohydr. Res. 261: 103-109 (1994)
1) M.M. Shemyakin Institute of Bioorganic Chemistry, Russian Academy of
Sciences, Russian Federation
2) Max-Planck-Institut fur Immunbiologie, Germany

Enterobacter cloacae Al105, isolated from the surface of root nodules of Astragalus
sinicus cv. Japan, stimulates nodulation by Rhizobium huakuii bv. renge
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Y. Xu?, A. Yokota, H. Sanada?, M. Hisamatsu?, M. ArakiV, H.J. Cho?, T.

Morinaga®, and Y. Murooka?

J. Ferment. Bioeng. 77: 630-635 (1994)

1) Department of Fermentation Technology, Faculty of Engineering, Hiroshima
University

2) Department of Biological Resources, Faculty of Agriculture, Mie University

The phylogenetic relationships of Rhodosporidium dacryoidum Fell, Hunter et Tall-
man based on the partial sequences of 18S and 26S ribosomal RNAs: The proposal of
Sakaguchia gen. nov., a heterobasidiomycetous yeast genus

Y. Yamada®, K. Maeda? and K. Mikata

Biosci. Biotech. Biochem. 58: 99-103 (1994)

1) Department of Agricultural Chemistry, Shizuoka University

The phylogenetic relationships of the saturn-shaped ascosporeforming species of the
genus Williopsis Zender and related genera based on the partial sequences of 185 and
26S ribosomal RNAs (Saccharomycetaceae): The proposal of Komagataea gen. nov.

Y. Yamada?, M. Matsuda®, K. Maeda®, C. Sakakibara? and K. Mikata

Biosci. Biotech. Biochem. 58: 1236-1244 (1994)

1) Department of Agricultural Chemistry, Shizuoka University

The phylogenetic relationships of the hat-shaped ascospore-forming, nitrate-as-
similating Prchia species, formerly classified in the genus Hansenula Sydow et
Sydow, based on the partial sequences of 18S and 26S ribosomal RNAs (Sacchar-
omycetaceae): The proposals of three new genera, Ogafaea, Kuraishia and
Nakazawaea

Y. Yamada?V, K. Maeda? and K. Mikata

Biosci. Biotech. Biochem. 58: 1245-1257 (1994)

1) Department of Agricultural Chemistry, Shizuoka University

The phylogenetic relationships of species of the genus Dekkera van der Walt based on
the partial sequences of 18S and 26S ribosomal RNAs (Saccharomycetaceae)

Y. Yamada?, M. Matsuda?, K. Maeda? and K. Mikata

Biosci. Biotech. Biochem. 58: 1803-1808 (1994)

1) Department of Agricultural Chemistry, Shizuoka University

Transfer of Propionibacterium innocuum Pitcher and Collins 1991 to Propioniferax
gen. nov. as Propioniferax innocua comb. nev.
A. Yokota, T. Tamura, Mariko Takeuchi, N. Weiss?, and E. StackebrandtV
Int. J. Syst. Bacteriol. 44: 579-582 (1994)
1) Deutche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSM),
Germany
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Presentation of Papers at Scientific
Meetings, 1993-1994

Japan Society for Bioscience, Bistechnology, and Agrochemistry (April, 1993, Sendai)
Y. Kanzawa?, K. KanenagaV, T. Harada?, A. Harada?®, and A. Yokota
On the strains of Bacillus circulans complex, which hydrolyze resistent curdlan to
produce laminaribiose
1) Kobe Women’s University
2) Faculty of Science, Osaka University

Y. Nakagawa and K. Yamasato?
Phylogenetic studies of the Flavobacterium-Cytophaga complex
1) Institute of Applied Microbiology, The University of Tokyo

Mariko Takeuchi, H. Sawada®, H. Oyaizu® and A. Yokota

Phylogenetic evidence for Sphingomonas and Rhizomonas as nonphotosynthetic

members of the alpha-4 subclass of the Proteobacteria

1) Akitsu Branch, Fruit Tree Research Station, Ministry of Agriculture, Forestry
and Fisheries, Akistu, Hiroshima

2) Faculty of Agriculture, The University of Tokyo

Y. Yamada?, K. Maeda®? and K. Mikata
Phylogeny of apiculate yeasts based on partial rRNA sequences
1) Department of Agricultural Chemistry, Shizuoka University

Y. Yamada®, M. Matsuda®, K. Maeda®? and K. Mikata

Phylogeny of Citeromyces, Clavispora, Pachysolen, and Arxiozyma yeasts based on
partial rRNA sequences }

1) Department of Agricultural Chemistry, Shizuoka University

Japanese Society for Research of Freezing and Drying (April, 1993, Tokyo)
T. Sakane and A. Yokota
Role of ethylenediamie in the protection of cell membrane of Agquaspirillum
metamorphum subjected to L-drying (part 2): Effect of ethylenediamine on the
change of polyamine content in the cells by L-drying

Mycolegical Society of Japan (May, 1993, Sendai)
A. Nakagiri
A new marine ascomycete in Spathulosporales, inhabiting a marine red alga,
Galaxaura falcata
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I. Okane and M. Kakishima®
Taxonomic study on crown rust, Puccinia coronata complex in Japan
1) Institute of Agriculture and Forestry, University of Tsukuba

Annual Meeting of the Society for Actinomycetes Japan (July, 1993, Tokyo)
T. Tamura, Y. Nakagaito, T. Nishii, Toru Hasegawa, A. Yokota, E. Stackebrandt?
and L.H. Huang?
Proposals of two new genera of the order Actinomycetales, Catenuloplanes and
Couchia
1) University of Queensland, Australia
2) Pfizer Inc., USA

Japan Federation for Culture Collections (July, 1993, Tokyo)
K. Mikata

Electrophoretic karyotypes of Kluyveromyces species and Candida kefyr

The XVth International Botanical Congress (August, 1993, Yokohama)
A. Nakagiri

Evolution of marine Ascomycetes and Basidiomycetes

Japan Society for Cell Biology (October, 1993, Maebashi)
K. Takeuchi?, H. Kuno, M. Satoh, T. Yoshida, M. Ogura® and Masao Takeuchi
Particles released from the human megakaryoblastic leukemia cell line, MEG-01S
1) Ehime College of Health Science
2) Aichi Cancer Center Hospital

T. Yoshida, M. Satoh, Y. Nakagaito and Masao Takeuchi

Cytokines affecting survival and differentiation of astrocyte progenitor cell line
(AP-16)

Japan Society for Bioscience, Biotechnology and Agrochemistry, Chubu Branch (Octo-
ber, 1993, Nagoya)

Y. Yamada?, K. Maeda? and K. Mikata

Phylogeny of heterobasidiomycetous yeasts based on partial rRNA sequences

1) Department of Agricultural Chemistry, Shizuoka University

Y. Yamada®, T. Asahi?, K. Maeda? and K. Mikata
Phylogeny of fission yeasts based on partial rRNA sequences
1) Department of Agricultural Chemistry, Shizuoka University

The 9 th Colloquium of the Society for Actinomycetes Japan (October, 1993, Tokyo)
T. Tamura, Mariko Takeuchi and A. Yokota
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Taxonomy and phylogeny of gram-positive, high G+ C content cocci

Annual Meeting on Microbial Chemotaxonomy (November, 1993, Wako)
Mariko Takeuchi, T. Sakane, M. Yanagi?, K. Yamasato?, K. Hamana? and A.
Yokota
Taxonomic study of 3-ketolactose-producing bacteria isolated from plants.
1) Institute of Applied Microbiology, The University of Tokyo
2) College of Medical Care and Technology, Gunma University

Society for Fermentation and Bioengineering, Japan (December, 1993, Tsukuba)
Y. Yamada?, K. Maeda? and K. Mikata
Phylogeny of Hansenula yeasts based on partial TRNA sequences
1) Department of Agricultural Chemistry, Shizuoka University

Y. Yamada?, M. Matsuda?, K. Maeda? and K. Mikata
Phylogeny of Williopsis yeasts based on partial TRNA sequences
1) Department of Agricultural Chemistry, Shizuoka University

A. Yokota
New taxa proposed on the basis of chemotaxonomic and phylogenetic analysis

Symposium on Identification of Microorganisms (January, 1994, Tokyo)
A. Yokota
Identification of Gram-negative bacteria

The Japanese Society of Scientific Fisheries (April, 1994, Tokyo)
N. Hanzawa?, S. Kanai”, A. Katsuta®, E. HamadaV, Y. Nakagawa and K.
Y amasato?
Phylogenetic position of flavobacterial isolates deduced from 16S ribosomal DNA
analysis.
1) Marine Biotechnology Institute; Kamaishi Lab.

Japan Society for Bioscience, Biotechnology, and Agrochemistry (April, 1994, Tokyo)
K. Hatano, C. C. Trettin?, C. H. House" and A. G. Wollum IIV
Microbial populations and decomposition activity in three subsurface flow con-
structed wetlands
1) North Carolina State University, USA

Y. Kanzawa®, T. Harada?, A. Harada?, M. Takeuchi and A. Yokota
Taxonomic studies on the soil isolates which belong to the genus Bacillus and
hydrolyze resistant curdlan to produce laminaribiose

1) Kobe Women’s University

2) Faculty of Science, Osaka University
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H. KizawaV, A. Yokota, G. Miyagawa® and Y. SugiyamaV
Extracellular accumulation of trehalose by strains of the genus Micrococcus
1) Appl. Technol. Res. Lab., Takeda Chemical Ind., Ltd.

F. Kobayashi?, N. Asahi?, M. Tuchiya®, A. Yokota, and Y. Matsuura?
Reactivities of bacteria with silkworm plasma and Limulus amebocyte lysate
1) Osaka Res. Inst.,, Wako Pure Chemical Ind., Ltd.

Mariko Takeuchi, N. Weiss" and A. Yokota

Leucobacter komagatae gen. nov., sp. nov., a new aerobic Gram-positive, nonspor-
ing rod with 2, 4-diaminobutyric acid in the cell wall

1) DSM-Deutsche Sammlung von Mikroorganismen und Zell kulturen

T. Tamura, M. Takeuchi and A. Yokota
Propose of a new Gram-positive coccus Luferococcus japonicus gen. nov., sp. nov.
and transfer of Nocardioides fastidiosa to the genus Aeromicrobium

Y. YamadaV, M. Matsuda?, K. Maeda®? and K. Mikata
Phylogeny of Dekkera and Brettanomyces yeasts based on partial rRNA sequences
1) Department of Agricultural Chemistry, Shizuoka University

The Japanese Tissue Culture Association (April, 1994, Okayama)
Y. Nakagaito, T. Yoshida, M. Satoh and Masao Takeuchi
Differentiation of glial progenitor cells in vitro

M. Satoh and Masao Takeuchi
Induction of NCAM expression in mouse olfactory keratin-positive cells in vitro

Masao Takeuchi, H. Kuno, M. Satoh, T. Yoshida, M. Ogura® and K. Takeuchi?
Terminal differentiation of human megakaryoblastic cell MEG-01S.

1) Aichi Cancer Center Hospital

2) Ehime College of Health Science

Japan Society for Culture Collection (May, 1994, Tsukuba)
Toru Hasegawa
The culture collection at the Institute for Fermentation, Osaka (IFO)

The Japanese Society of Mycoplasmology (May, 1994, Tokyo)
Masao Takeuchi, T. Yoshida and T. Ohno?
Indirect DNA-staining method for detection of mycoplasmal contamination
1) Riken Gene Bank
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Japan and Taiwan Exchange Symposium on Industrial Culture Collection and
Maintenance (May, 1994, Sin-Chu, Taiwan)

A. Yokota

Activity of culture collection of the Institute for Fermentation, Osaka

Mycological Society of Japan (May, 1994, Tottori)
S. Ando?, K. Mikata and Y. Yamada®
Phylogeny of Kluyveromyces yeasts based on partial TRNA sequences
1) Department of Agricultural Chemistry, Shizuoka University

Tatuo Hasegawa, Y. Nakagawa and K. Mikata
Two new species of Arthroascus from flower and soil

T. Ito and A. Nakagiri
Two new species of Thielavia from Japanese soil

A. Nakagiri and T. Ito
A new species of Aniptodera, inhabiting decaying mangrove wood

Annual Meeting of the Society for Actinomycetes Japan (June, 1994, Hiroshima)
K. Hatano
Taxonomic status of Streptomyces lividans and S. coelicolor A3 (2)

T. Tamura, A. Yokota, K. Hatano, M. Hayakawa and H. Nonomura®
Proposal of new species of Actinokineospora
1) Yamanashi University

IUMS Congresses *94, 7th Internaional Congress of Bacteriology and Applied Microbi-
ology Division (July, 1994, Prague, Czech Republic)

Y. Nakagawa and K. Yamasato?

Phylogenetic analysis of the Flavobacterium-Cytophaga complex

1) Culture Collection Center, Tokyo University of Agriculture

3 rd International Marine Biotechnology Conference (August, 1994, Tromso, Norway)
N. Hanzawa?, S. Kanai?, A. Katsuta?, Y. Nakagawa and K. Yamasato?
Phylogenetic evaluation of flavobacterial isolates based on 16 S ribosomal DNA
analysis
1) Marine Biotechnology Institute, Kamaishi Lab.

31 st Annual Meeting of Society for Cryobiology (August, 1994, Kyoto)
T. Sakane
Role of ethylenediamine in the protection of the cells of Aquaspirillum metamor-
phum subjected to liquid drying



171

Japan Society for Cell Biology (September, 1994, Nagasaki)
K. Takeuchi?, H. Kuno, M. Satoh, T. Yoshida, M. Ogura® and Masao Takeuchi
ADP/thombine responses of particles released from human megakaryoblastic
leukemia cells (MEG-01S)
1) Osaka College of Health Science
2) Aichi Cancer Center Hospital

Nadashu Kenkyukai (October, 1994, Kobe)
Toru Hasegawa
Present state of the Institute for Fermentation, Osaka (IFO)

2 nd Conference of Asia-Pacific Ocean Cell Biology (October, 1994, Sidney)
K. Takeuchi®, H. Kuno, M. Satoh, T. Yoshida and Masao Takeuchi
Characterization of particles released from human megakaryoblastic leukemia cells
(MEG-01S)
1) Osaka College of Health Science

The 8th International Conference of the International Society of Differentiation
(October, 1994, Hiroshima)
K. Takeuchi?, H. Kuno, T. Yoshida and Masao Takeuchi
Enhancement of particle release from human megakaryoblastic leukemia cells
(MEG-01S) by inhibitors of DNA replication
1) Osaka College of Health Science

T. Yoshida, Y. Nakagaito, M. Satoh and Masao Takeuchi
Growth and differentiation of cultured astrocyte progenitors

The Pharmaceutical Society of Japan, Kinki Branch (October, 1994, Kobe)
M. Sakaguchi?, T. Fujimori®, T. Sato?, K. Yabe?, E. Matsumura®?, M. Satoh and
Masao Takeuchi.
Effect of opioids on neuronal survival in culture of chick dorsal root ganglion
neurons.
1) Department of Biology, Osaka University of Pharmaceutical Sciences.

Japan society for Bioscience, Biotechnology and Agrochemistry, Chubu Branch (Octo-
ber, 1994, Nagoya)

Y. Yamada®, M. Matsuda? and K. Mikata

Phylogeny of Eeniella nana based on partial rRNA sequences

1) Department of Agricultural Chemistry, Shizuoka University

Y. Yamada?, T. Suzuki?, M. Matsuda® and K. Mikata
Phylogeny of Yamadazyma yeasts based on partial rRNA sequences
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1) Department of Agricultural Chemistry, Shizuoka University

Y. Yamada®, J. Yano?, M. Matsuda® and K. Mikata
Phylogeny of Candida strains based on partial sequences of 18S and 26S rRNAs
1) Department of Agricultural Chemistry, Shizuoka University

Society for Fermentation and Bioengineering, Japan (November, 1994, Kobe)

Y. Yamada®, J. Yano?, T. Azuma?, M. Matsuda® and K. Mikata

Phylogeny of Williopsis salicorniae based on partial sequences of 18S and 26S
rRNAs

1) Department of Agricultural Chemistry, Shizuoka University

Y. Yamada?, M. Matsuda?, K. Maeda? and K. Mikata

Phylogeny of methanol-assimilating yeasts based on partial sequences of 18S and
268 rRNAs

1) Department of Agricultural Chemistry, Shizuoka University
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Miscellaneous Scientific Papers

Masao Takeuchi and M. Satoh. 1993. Contamination by Hela cell in some cultured
cells. Wakojyunyaku-jiho 61, No. 1: 25.
[in Japanese]

Masao Takeuchi. 1993. Storage of animal cells. In Japanese Association of Refrigeration
(ed.) JAR Handbook, 5th edition., volume 5, p. 389-391. Japanese Association of
Refrigeration, Tokyo.

[in Japanese]

Masao Takeuchi. 1993. Detection and elimination of mycoplasmas in animal cells. In T.
Suzuki (ed.) Saibou-baiyou Handbook, p. 99-104. Tyugai-igakusha, Tokyo.
[in Japanese]

Masao Takeuchi, T. Yoshida, M. Satoh, H. Kuno and Y. Nakagaito. 1993. Animal cell
banks in the world. Wakojyunyaku-jiho 61, No. 4: 25,
[in Japanese]

Toru Hasegawa. 1994. 1. Methods for selective isolation of actinomycetes. 3) Isolation of
plant actinomycetes. In K. Hotta and S. Horinouchi (eds.) Bioscience and Actinomycetes,
p. 240-250, Igakushuppan Center, Tokyo.

[in Japanese]

K. Takeuchi? and Masao Takeuchi. 1994. Megakaryocyte cell lines and platelet forma-
tion. Seitai~-no~kagaku 45: 360-365.
1) Ehime College of Health Science.

[in Japanese]
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Corrections

In the issue of IFO Research Communications No. 16, the following corrections
should be made.

Page Line Type Should read

30 20

42 Table 1 Halosarpheia abonis Halosarpheia abonnis
50 Fig. 7

38 23

42 Table 1 Mpycocentrolobium Mycoenterolobium
60 Fig. 18

141 1 Figs. 1-4 Figs. 1-3
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