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Screening and Characterization of the Endophytic Yeast
from Crops in Hokkaido

Katsuichi SAITO

Biomass Research Team,
National Agricultural Research Center for Hokkaido Region, NARO
Shinsei, Memuro, Kasai, Hokkaido 082-0071, Japan

1. B#
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L EOHEF LA TR, IR BRSHFEL, o, FEE LA L BED b 3N A B fE
&L TEREBIN 2 VSN AERERFIZ DWW T, ABED FEMEH CThH D 2 ¥, N A va, ¥
AR, TUPA BRERRE LEONMEERA T, ZHUC XV Kl - BERERE O A BES 0 72 It 1,
R L L BT, BEIN TR AE A 7008 F DI bR 72 SIS R AT eE 208 A B RE D HfG %
EEi=p

2. BRBE
evgE -+ s s O M iRy (bEER AR ZEEITH A X 1) IZB8W T, 2 AF N A va,
HARX, T oA OME4FBIZOWTYATIZE T DL M Z20054E 0 6 A5 9 A £ TOR,



FEY) - BAROREIISCR LT 28N 0 1 7 AICRIR L2, SRIROERL, S22 m ik
LRI L, BREUE. AU TR L. RSB L7,

3 ERET
@)
+ Bt A
wILT
iEE
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3. INEDEE
1) Hik

(1) RN AERERE D 53 - TRE
FUBHEZES, BERD. INHEERAL (R, . 9. KIR) O 3ELICH T, FlBloXma £
W SRS + IR VER], 5% =& /) — M X0 BE 21T -7, B0 BRI H0EE 2 & 1
HIE L, ZBICNT M AKICE DT T EREREICBAAT 5 Z & CREDROMREEZITo7T-, &
T A R U 72ROk A B RIS, T R LK, 2 BERE 0 LAy BE (IR : 200xg,5min, b
T B — #558 : 5000 X g, 15min, PLEEEIR) 12 L 0 BEROWNE 21T 72", B 5N 7=k % YPD+
2T AT = a—)LOBPRIEREMICEM L, 26°CTRELZITo72, BWllicar=—05bH, =
o = —JERE K QMBI ZIC X 0 R L W CE - b OB HINAERERE S U CoBE. RFELTZ, B
FoOWEAE 2 1R LT,
S BEBE R O R E 1L, ITS-1, ITS-4 77
A ~—% MW= ITS U AR Y — 2 DNA K (:M’S‘ il :/1‘ :;u;%z:g{)

B L OV API20CAUX(BIOMERIEUX) 12 L 5 1. REZE | OwEHER Y — & + Fmiss
@ 5% T4 ) —)b

AL 2R MR BRI L 0 45 o 7. ITS U K Q=T b vk B AT (R 2 A HeRR)
B
Y —ADNAFSINC L DRETHE, fFo4 | 2. BERE EOHH) .
71—: DNA Eaﬁ”% BLAST 7OD 7\ ? A (http// MIEHEEE LY (200xg, 5min) J:vz%: e (. SRIRE)
www.nebi.nlm.nih.gov/BLAST/) 1= & % F [f DR G 15“{‘;EWQ¢%H SR
TR =R
PERR R 1k il AT D & FER R E
PERRSRICHE L. & ORE RIS X FEREE ﬁi%%ﬂﬂ‘/ \RNAM

AT o 72, AL EER (2 > W T, [ 4 DGGERK ]

¥ v MIEDO~ =27 /L O Kurtzman
SORRES \[Z X HEXR T, 2. {EMRERBONE - HMTAE




(2) AEPIPNERERED DGGE fi#HT

(1) 2 Befiim D BEIC L 0 S D72 S Gen & 5 < A (BEREF) (TAKARA) (2L D DNA
A L. 265V AR Y — ABLFNCH RS D NL-1A, NL-4 75 A ~—F L LS2, NLI-GC 7T A < —
% IV 7z nested PCR 2475727, 1% AL/ #IEIT i 1Z, DCode v 27 A (BioRad) % v 7= 2844
HIRIE 35% —55% D7 7 VT NPT X D DGGE T Icft Lz (X 2), % OfthiE#lix, DCode
VAT AMBO~ =2 T B L U Masoud 5O FIET ICHEL T2, £, BHR Y REEILL
LS2, NLI-GC 774 ~—%HWWPCR & o —7 = Z&4TV, N ROBREYOFRE BT 72,

(3) BUSEERFOMEMLET ~5 2 58

IR X ) A EDPVDIURIBROFEEE Ry b, vbX o~y b RIGEEREEL, A
HOKIZ X 2 KBBRG 24T - 7o, #EFETR 7. 10, 14H BIC YPD iRIKEFHECREZE, BN L 7 BRI IR
ZHCN L. R 4 HR% £ T AREFOBEEZTo T

2) fER

(1) AN A BERE D 55 B

TN OB 2B T FEREZR VIR LT, N A Ta, A X, T4 hbidabtd
THHRIREE OBERE L BE T E R o 7208, 2 AX 0 D IT 2 b TSR OBER NS S T,
BHLEE D HFEM LB S 2 AX TEM AR Lz, ITS VAR Y — . DNA BFINIC X 2 HkIF
TEORER. S BEE K OIZIE 4 THMFEIME 99% R4 O BifE C Candida parapsilosis & [RE Sz, %
DI LENED2E N A2 3D 1 KRN Cryptococcus J& (FRIEMNERI6Y%) . A A D 1 £k
8 Rhodotorula J& (R198%) & [AIE 4Lz (K 2), BA LD X D ICHBEEFEICHEE 2R 0 8 /R 7228,
AW TR O F A% B & RO CIEBE R Y BEO LRI X D B Bl 1T o 7o 2O T Bk
R X 2 AR O BITmD ThRneEB 2 b, —EOREZ AT 2R, T7bb, EHN
ERERENER, IESNTE DD EEZ LN, TROHEKO I L, aAXh60 2 FEE, & 2%
RFEHRE L TR L, G4BT Y — 0 RN 7 IR LT, 2O EKRIZOW TR, ARk
R BATV. & % Can. parapsilosis, Cry. albidus & HASHINCIFE LTz, £7o, FOELFRIPEIRG
BROFER A 312, WROMBLZIX 3 1R LT,

& 1. YL o DEHRNERRORIFR
ILF AN Afva IR T A

B FR AL 6 12 3 3
WY TR 3 3 3 3
g% 2 1 2 2
A% 3 3 3 3
I~ ALERRL 108 108 54 54
S BlE R AR S 47 12 3 2
A (%) 43.5 11.1 5.6 3.7




x2. YO OCDEYMANERESODBIER

27 i i L ITS VA Y —LEBNC LD FE B MAFF &5 (Bk4)
B 33 ffi NFE - C. ana’]jda paraps{/os{s 6
=% Candida parapsilosis 6
FENFE T~ Candida parapsilosis 10 230053 (B-17)
X% 04 Tl PN 1 Cryptococcus albidus* g 230054 (C-6)
230055 (D-25)
. =3 Candida parapsilosis 2
=X R FENFE 1 Candida parapsilosis 4
N/ - . o
=% Candida parapsilosis 1
Py v %EI*JE% Cana’{da paraps{/os{s 7 230052 (A-1)
=% Candida parapsilosis 1
EOHIFIED FHNFR - Candida parapsilosis 5
IR FEPNFE1 Candida parapsilosis 3
Ry A alx X Candida parapsilosis 4
XETHY B3 Candida parapsilosis 2
. . B3 Candida parapsilosis 1
AbAdva som =3 Cryptococcus J& * 1
ATy R B3 Candida parapsilosis 1
A TN—=T ) FE Candida parapsilosis 3
-3 Candida parapsilosis 1
AR LEA L i Candida parapsilosis 1
Fa AR A X Rhodotorula mucilaginosa 1
T YA by 82 = E3 Candida parapsilosis 2
* TS VAR Y — ARSI TIFE L~V E T LMHRICE T, MATLHOH D b OITAELERIERGRER & OFRE

& 3. VAFF ZEREHMROAELFHIIEIRHERIER

o iy H'H
VAR %77 4 IE]/EH%:% 0 GLU GLY 2KG ARA XYL ADO XLT GAL INO SOR MDG NAG CEL LAC MAL SAC TRE MLZ RAF
230052 A-1 Candida parapsilosis -+ + + + + + - + - 4+ + + - - + + + + -
230053 B-17 Candida parapsilosis -+ 4+ + + + + - + - 4+ 4+ - - + 4+ + + -
230054 C- 6 Cryptococcus albrdus - + - + + + — - + =+ - + - + + + + 4+
230055 D-25 Cryptococcus albidus - + - + + + - - —-— + + + - + - + + + + +

0: %72 L .GLU: 7 RUBE GLY: 7'V tr—/L 2KG:2-%7 h-D-Z Va3 f@EhNy U A ARA:L-T 78/ —A XYL:D-F v m—2A
ADO: 7 R=w b, XLT: ¥+ VU h—Jb, GAL:D- #7727 h—A_ INO: A /¥ Fh—)b, SOR:D- Y /VE h—/L  MDG: a - A F
JV-D-27)=ay R NAG :N-T7EF/)-D-Z /a3l CEL:D-kub4d—A LAC: 77 h—A, MAL: ¥/b h—ZA  SAC:
BEFE, TRE:D- hbsm—RA MLZ:D- ALF h—A RAF:D- 774/ —XA,

3. MAFF Z£% 2 HHED TL— F LDH &R
& : Can. parapsilosis A-1 ¥£ (MAFF230052) .
V1 Cryv. albidus C-6 £ (MAFF230054)
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http://www.gene.affrc.go.jp/databases-micro_search_detail.php?maff=230055
http://www.gene.affrc.go.jp/databases-micro_search_detail.php?maff=230052
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http://www.gene.affrc.go.jp/databases-micro_search_detail.php?maff=230052
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(2) HEMNERERED DGGE gt

BB 2 EMDOZERIED B2 L 702 DGGE I LTz, ZORER, S Ava, XA R, T
YA TIHPEIEHR DN RSN =8I RS2 2 LR HRRhoTe, —F, 2 AF TR
BEEMAEN Z R T EBO N PR E THREB TEZ (M4), By FORKREEZ1T-
TR, BRI OW TR N AEBERE O 57 BE T3 DIV T2 BERE & [ U Candida J&. Cryptococcus J&
CRESNTZ, ZoZ &b, 4 EYh, 3 AXHROBIEMNAERERTH Y | £ OMh
KOBERHINAERE TIEARWZ & DR TE 7,

MMZ T, B LXFTIIEEOARRE DL bR TE . Z DN Fusarium JEARREDPKEEE . BIF
XTENTNRERD AN RELTHRIEESRTZ, 20205, RREONAICEL, K. BFE
EO A LFMTREMEDFET D2 ERHA NIRRT,
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4. DGGE ;EIC &k 2HEYMNEBBORKEL
Y1:Cryptococcus JEEERE, Y2:Candida JEEERE, Fl:Fusarium J&RIRE . F2. 3: REERIRE .
P:E S e M~ — B —, T AFIAEM 3 ARG S A 3 N ERE X 3 A%,

(3) HSEEROMMEE ~5 2 D8

TN DS A BTG 2 5 8% . BUS. 8k Lo N AR 4 Bk &OKBERR: L= A
FrHORBREITV, ZORRO—FIZX 5 ITR Lz, K5 TROADEIIC, dRE L THWE
IRUBEREER XY Can. parapsilosis T, @2 b —/LOBERERINE FRE, FFa 2X04BICE
NI ERIREB ZR LTz, TXUCK L, Cry. albidus Tlx 2 AXEF OMFIN RSB EmIC
bole, ZOZLinD, Cry. albidus EfEETHLALXF LEOMTMONOMEERRHD, 2 A
FAEBICHELZRIEFL WD Z Enfigsnl, L, ERfEAEESMECZ LS, BXZ2E
\Z 1 EIOFIE T Cry. albidus THIFFRRREFT LR LT, £DD, 5%, BEROHAR, WIS
ERPHEE M2 IOV T ORISR L7 BT, BERZMIET 2MLERH DL LB X BT,



5. EYREBBOILTEEANEZRHFE
A-1 : Can. parapsilosis A1 B§ (MAFF230052) . C-6 : Cry. albidus C-6 £k (MAFF230054)
Fefdtt 4 ML, BERHIREREFLT,10,14H BICHUR, RO —FITh O S %M 72 RE
75‘5'/%%:0

4. PRk

ABFZECTIE, HNERRE LTI E THRE DR WEMNABRHIC OV T, LS o £ EAE
WThHDALF, NbAva, AR, ToVA Z0BHRE LEORRERRT, TORE, &1F
Wi BEERE A BUS L7 2 STz, B IBUBE B X O DGGE T OfE R b O0Fg, 2 4 F0 5
DIy BERER DN T D Z L 2B Lo, 2SRV | WNERBROFEE 1D TH S
M LIzE L BT, T LN O OBRBE Gk LGz, Bibo@bv | MmN AERERNZ SV T
OHERNZZNETITARL . AEZEBII LD TOMATH D, TORDH, S%ONY) - AV
AAEASARER - AEROMINCIANT . Fi7- 2RI o7 2 EEZFMAI S DI, KER
BEMMER THoLEE 2D,

BEROWNERDIZ L A EDRA XBHED D RSN TB Y . S EOMHNAEFRIZON T
ZNOEEA FFHEH CTHDH L XTh L RHE, 72, DBFEE LR ERBICH-> T\bH 2L
oL BEEI ORI R R & L RERIC, HERREDPBEROSGAICOEE L., 15 EHMN
THEAOHAR - ARREZERK L TWD EEZX LN, SR aAXNOE LI Can. parapsilosis .
Cry. albidus 1%, %N ZIAFHRERE, [RIRMHERERCTH D Z NN TEY P, 3 AFXOMAMER
MEME, N F=2 772 SO EZ RIET L TWARREERH 5, T2 AXZX U OKHEE
Wy CIXMH A 72 & OIRPIVERS ERF I —FEOICABTIHEIA R Z 2 Z & A mbh TR Y, ARET
Cry. albidus \Z X0 51 & Z SNiz 3 AXOLEFTMHNI. Cry. albidus 75 = L3 OIHRMEZR & OHEHT
MEFELIMEREC-LDOL LHERTE D,

ABFFEIZ L0 | RN ARSI % 2B % RAE LT D ATREVEAVRIR S L7223, fiA N
AR OMZEE R, BN E S, REARWAZRENZ W, Y - BAEY R O A BRI BEEAE AR %
R PR AL B B O FITE T S01E VB O L PEVER D701 b JERE, IS OWBLE D DI A IS
BT oz b L, B oEH, MROEBEXNLIVNERH D,


http://www.gene.affrc.go.jp/databases-micro_search_detail.php?maff=230052
http://www.gene.affrc.go.jp/databases-micro_search_detail.php?maff=230054

5. #iEF

ARFETIE, 2ROG TS, CWHhEr W& £ L, LS RPNk, [
b BRI NS O3B « [REHIEICHOWT, dbimE RN v % —, &ENKICT
I AX OB ICOWT, dbiEEEENE YL ¥ —, O KICIE DGGE SHric >\ T, %
KRpZTHE, 52 WelE&E L, Fo, R ENRE ¥ —, HoceR, PaE K,
HSER, PHR#ERKZ 1L CDIEEFIMA DT 2 1id, FWIEICS K Sz nieiZ&d L
oo TORERMED LT, WEHOBEZERLET,
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1) BIFEERR SRR (2005) . FAT 4 74T 4 VLT RT 7 A b =X OREERAR & AR
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of Coffea arabica in East Africa determined by genotyping and by direct denaturating gradient gel

electrophoresis. Yeast. 21: 549-556.

Summary

Screening of the endophytic yeast from crops in Hokkaido was attempted because a lot of kinds of
microorganisms except for yeast were found as endophytes. As the result of screening, 47, 12, 3, and
one yeast strains were obtained from wheat, potato, soy—bean, and sugar beet, respectively. Appearnce
frequency of yeast from wheat was especially high, 43.5%, while those from the other crops were below

11.1%. Almost all of the isolates were identified as Candida parapsilosis. Two isolates from wheat and



one from potato were identified as the genus Cryptococcus, and one from soy—bean belonged to the
genus FKhodotorula. From the result of DGGE analysis, the bands corresponding to the genera Candida
and Cryptococcus were detected from the DNA extracted from wheat seed, while there was no band
corresponding to microorganisms with the other crops at all. Thus, it was considered that the yeast
strains from wheat were the endophytic yeast from the above observations, and four representative strains
were deposited at the Genebank, National Institute of Agrobiological Science, Japan (Accession No.:
MAFF 230052-230055). Effect of endophytic yeast on the initial growth of wheat was evaluated by using
the four representative strains. Inhibition of wheat growth by adding Cryptococcus albidus was observed
one month after from seeding while there was no influence in the case of Can. parapsilosis and Baker’s
yeast. Therefore, it might be possible that there is some ecological interaction between endophytic yeast

and its host plant.


http://www.gene.affrc.go.jp/databases-micro_search_detail.php?maff=230052
http://www.gene.affrc.go.jp/databases-micro_search_detail.php?maff=230055
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Collection of the Root Nodule Bacterium from Commercial
Soybean Cultivars

Hirotaka KUWATA, Nobuko KONDO and Kaori IWAYA

Aomori Prefectural Agriculture and Forestry Research Center

Sakaimatsul—-1-1, Kuroishi, Aomori 036-0389, Japan

1. BM

B A ZMRIFEIE, R R R EMHAE OB 59, BHREIEN 272 THD &V ) I
BWT, RERSMBEEICERROERE L TET,

KA ZARFIEIZR U CIE AW EREE ) & 9 FRE R S OBFEHIIER D TEZEIZDIFEY |
ZOTOINESNTZERER L ZBEBPRGEINTODEN, TN DD E A EIIHF9E B O 720 O Rk
REA XGFEERO DO TH Y, ERRFEAROEKIZIZ AR LTV D,

MBI Z B9 2 FEHEINBAR R 2 I T D12 M 720 . TX A4 X0LHE & AR E OB FtE ] ORE
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HLERTA A ZDORBLH ZRRINEST 5 & & LT,

2. BREREGE
1) ARRLTE O 57 e
(1) HAF A XfE : FRio27afE - Rt 2t Lz
OF RIS & A X Tk
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Summary

Twenty seven commercial cultivars of soybean were cultivated in pots using one kind of field soil under
greenhouse conditions. Isolation of the bradyrhizobia from the root nodules of each cultivar was conducted
42 days after sowing with the YMA medium. From the results of isolation, inoculation test to each
corresponding cultivar, reisolation of the bacterium from the nodules formed, and tests of bacteriological
characteristics, all 27 isolates revealed the intermediate characteristics between Bradyrhizobium
Japonicum and B. elkanii. Therefore, they were treated as Bradyrhizobium sp. provisionally, and were

registered in MAFF Genebank.
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Collection of Exobasidium Blister of Tea in Taiwan and Malaysia
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HHFEOMZESICE L IR EICHER S TWD (L& - 2, 1994), F¥ bHREIET V7
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2.4 | L—ITRERE FE A8 M OFEAR DR
2.5 |~V L=y TRFERE Br 38 M OBRAR DR
2.6 |wL—ITHRERE FE A8 M OFEAR DR
2.1 | NFr—>u T I T =) Bl (%)
2.8 |~ L=y T RE R~ 7 vk )R FFAMREOIE), WG E
DHFEH
2.9 7T TN T = = O ERRZE 0 <X Ba) (22§)
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3. IMEMR

1) F¥% b BIREOHE - [FE

BE LB RN ST, HTRTBIONETEE T, RPRHEMBE CHE L, #E
LTeHEZR BN O T v b BIRE OB RS T, B TIE3HEOREY (B4F o, N T
VBB LT T R V) BT L EEYE Difco ¥ 7 Xy 7 FEREH (LItREEH el Bilh c2,
Both c3 LHEFR) AHWT, T — L OSTITRE 0 AT TR B D A R S, IRE A
FFISE, v — T TEIBHOEE T3FEOREY (EATF . AU b T BB I UTF T
V) BENENEIN UT-ERYE Difco V% HA £ 7 R UBERRE M (DIth, NEICE M 1, BiHh2, 5%
Hu3 LHEFR) AL 7o, HEFRA P EIME CHERR L. BTl Lo, Tl O R IFEEIE
130k D 7 TIT - 7= (Nagao et al., 2003a), 25°C CH4HRMILI EREE L%, HBLZan=—%
RIF LT,

LTz an=—%, FrUAOEBREITL= =YL T T ~— (TSIF BLTITS4) %
T, PCRIETITSL, 5SrDNA, ITS2 f8lsk A #iiE L . 9560 bp IZ DWW T —7 = A&(To T, £z,
BETOEKIZOWNWT, 2="—H )L 7T ~— (NL1 BLUNLY) (White et al., 1990) % FH\ T,
PCR #:C 28S rDNA % Hifig L, #9600 bp (DWW T —27 T A&7 572,

2) Ak
2—1. R

9 fEAT HAEARGG S A INE LT-, EARIOGEOH DO RKE X (8-15 X 3-6 um) [FHADF ¥



LHPEE —F L (L& - 2k, 1994), FERERIZIVEL LB C, —fRBEEZ A LT, Tx bbb
REITPEFEE A 7Yy Nl (RFEFEE T v AFORRM) O 2 FBEOEENGERET L &
MTELR, bHREOIRERIZITERITIR N2 272,

F v b LRI ORIFILRIT, BEFICLH O ThHoT-, A LT v b BREHR R
DFIFFERIL, ABBLORHIC LV B o7z (R3), TRXTOF v b OpEIIRH 2 TEBF L
Too BIEET v L HIREIIRBERERDH D Z EBREND LN, FTERBET YL HLHED I b,
HEREE A 7Yy RREICFHET DN ENOREITAB TR 0N E L TODATREEMENE X B
77

Fx¥ b HRE ORI, SEKEZEL, TY bOMEITAFR Y v A £ 7 NUPEERECA
BL, BRIOMmMIZET 2DICBLZ4AL 0oz, E#EXREFEAD DR, AiXEAan
DIEHET, Marrol, an=—0FEIZIX 2 BEOE EOE (var. sinensis & A 7 U v NFif)
TE Lo Tz,

BIETY ANERRB LU Y DRHTRIFME 2896 B E 5 EAKO ITS fEiIS U 28SrRNA ik
ZHRAWCHREERR 2T 2R, HAREOR E98—100% OFFEMEZ R Lz, ARIOBRSR - IUE
DFER. BEBEO S BIRE IR EK A BREAMEIR Y — N7 (MAFF) 128 L7, BRI
JEE PR BE BN R JE T AE AR AR d6 2 ONBI S 12 ¥ K S A s BB AE ) B2 AR AR R LDk L 7, 8%
BHEEL V72 DNA 7 —XIZHARDNA 7 —4% /327 (DDBJ) Zil U CT —& _X—RTHE LT,

BERAHRE SN TV LEAREH LOREEARLZTHET 2BEEGT. Ty b bHEB IV
F il b BIRE OREM2AR ZBIR LT, ZORE, 19101 H1930FERITITTF v b bFRE R &
OF vl b BIREAHBEIRE SN TN Z LD o T,

2—2. vL—v7

5D DAEARILEZIE Lz, EAIOEROH P OKRE S ((9.6) 11.2-16 x 3.2-5.6 um)
THAROF v b HIREE B Lz (LEE-2HE, 1994), TEREIZIIE ) LRIINE T, —[REZ A LT,
Fr¥ b HREILT vV AFEOEENLRET L2 ENTEN, b HREOMEBIXEEIE L 0 ARE
EHARTERETIRA OGN o T,

Fx b BWEME T ORIFHERT, BEEICLDbDOThHo7e, A LT v b HIREE T
TORF-ERIT, WVTHLOEMTHLRIGFTho7e (£3), vL—ITET v & BRI
KBIRMEN B DN holz, Flo, v L—VTETF Y LOFHREITAAREL L OBEEOTF YL H
R E R, HTPRETAETOTD OREBERMEN L5 72,

~ L=V TET Y b HREONEE - FRICLY SERAE LN, T b bREITEFER Y v
A7 RUPEEREMCET L, BRIOMmIIETDDICE LT 4B Loz, HEEITHEE %A
MBRY . BTG AANLRADH HHAET, Mo,

L —YTEOT v b BINE 3 EKD 28SrRNA fEIE A F W THFIMER B 21T o 7o/ R, B ARE
DL 98—100% DARFMEZ R L7, SRIOERRK « WEDOKR, ~L—UTEDOF ¥ b HIRE 3 5
FEM T BEEMEIRY — 07 (MAFF) 128Gk LT, FEAITE EBR BT H T e T L i A



fEB L O~ L— 3 7 HMBFSERET (FRIM) EEAREICIUR L=, BEEKREI V1572 DNA T — X IZHA
DNA 5 —# /37 (DDBJ]) ZE U CTF—& X— A28 LT,

4. PR

4—1. HiE

B - AILEE, R X OFE RO F v A A 16K TRR ATV, 9T HIEA
56 A INEE Lz, BALER TIZ B AT OMSMIALE S 2 KM HBAFEIC L VR Loob o T, A
B OIMIE 2 & D B 7212, MEREFERT 2 L TV D K FE DA CTIEAR 2 o1 5 2 & BN EET
bolz, FrbOREOERIT, SHHKERT, BBET v BREIIREIERMNH D 2 L2
MOLIIZ, ETEBEET Y LHREO S S, 7 v LAfl L PEREICEHET DB AR TR 2551k
PAEC TV DATREMER B 2 DT, BB DRI L 2o TV D F X X BB CTHBICHEREL 7 >
Y LFEE R L CHERESNEZ B LMNICR o7, BELEEOREMEEZER L TWD, BEX
FIRE SN TV DRHRE T LOREREALTET 2R ELHB T, Fr b bREBLOTF v b
LR OREN 248 ZBE L, Tyt bRz CIIBEANENEDZ L Thotz, £125
[FEIOPRE THERE SRl

4—2. vL—o7

VL= T e SNV F AN TR, Vak—nAMILT L BEONIMarL T
Y DOF ¥ AFEHEF TIRBZATV, 5 @A LIEARILSEZNE L, ~AUINFy Anong TR
. MEBEORMTHS7IZH 0O b T HRZIZEDLHIAD DREOZO, FricxtT 58 bR
WY L BIEIZ I3 E Ch o Tz, YV adh—nAMEXTINI AN Fr A g T RO LS
REIR TR, [IRO EANE LS FfERRE L+l b 2 M TE RN, Fr b
LIRE OHE « BRI K 0 3 EERTZ, ~ L —VTET ¥ b ORI REBEREN A SR
minole, Fio, v V=V T ET v b BIREITHAREL BEEOT ¥ b BFE & T RFAEE D
Te O DRBERMEN R e o7z, bOWEITT vV LENGEEIN DAL OEERETH DL DT,
INVEERR S N THEFRIC K DR EOBERICEMCE D Z L 2> TWD, Fv « Ty LflL |
EfEI MMM L L TOBREL R DT, ZALICHET LT v b BIRHEO ITS fHBuER
DOFFATIEBER S, E7o, PEFEE T > AREITHREEEZ R OT v & BN & SRR R %
FFo b LI & ORMEURICT OV T HHBEN b 725,

5. it

ARRBETIE, 2L DOFAIZITZHRE THNE Wi, & - ITERT RS B e ER STk
MORGERLE R B L L OVRHE - BN AR B EE Y 2R R R, ~ L — 3 TRFR
FAEMFLFER Baharuddin Bin Salleh 021213, B E TORITR TOHERIZFEITL CWZE, £K
RITW NN, B - BNV AR ) T R R B B B A SR A SR I IR R
TOERIZAITNIZIEE ZRETHHBLOCZTHE 2V ZWe, £, ABREBRER LV



HEFEFH DT 2, e b ONC~ L— 7 BRI MRS B L OEER O 2 1213, RESIMH
£ DR E THEE W W, ZZICER LT, BEHoEERERT A,
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Summary

We surveyed Exobasidium blister of tea at 16 locations in Taiwan and at 7 locations in Malaysia. We
obtained 8 isolates of Exobasidium vexans in Taiwan and 3 ones in Malaysia. There is difference in the
requirement of nutrient on Difco Czapeck medium for germination of basidiospores of Taiwan isolates.
Malaysia isolates are different from those collected in Japan and Taiwan in the requirement of nutrient
for germination of basidiospores. Isolates of E. vexans collected were examined in ITS and/or 28SrRNA
regions for homology search. These isolates showed 98-100% homology with Japanese isolates. Sixteen
isolates of Exobasidium spp. collected in Taiwan and Malaysia were deposited first time in Genebank by

this exploration.
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i 5 5 - - e FEAFRBRAL R D 2 S s T N— AR
%ﬁf "Mﬁgfg BRAEEA R 2 S (CERL7) S o | B S ARERR e
1461004 | 239976 20054 4 H27H | &7 HAtiaAiE C. sinensis var. sinensis + + — |E vexans AB262783
1461005 | 239977 4 A2TH | BALERAH ; i; fgf;i’:wm x x * | Exobasidium sp. AB262797 | AB262782
1461006 | 239978 4 A27H | BALERAME C. tenuifolia * * * | E. camelliae-oleiferae | AB262798 | AB262794
1461008 | 239979 4 H28 R | B C. sinensis var. sinensis + + — |E. vexans AB262784
1461009 | 239980 4 H 28R | BRI C. sinensis var. sinensis + + — | vexans AB262785
1461011 | 239981 4 Ho8H | B =2 C. sinensis var. sinensis - + — | vexans AB262786
1461014 | 239982 4 A29R | & LA ﬁ'] . L;[; ’ ?Cf’;f;”m var * * * | Exobasidium sp. AB262799 | AB262795
1461015 | 239983 4 291 | &1Lt R. simsii * * * | Exobasidium sp. AB262800 | AB262796
1461024 | 239984 5H 1 H | BALREEEIA L R. oldhamii * * * | E. formosanum AB262801 | AB264780
1461027 | 239985 57 2 | M C. sinensis + + — | vexans AB262787
1461032 | 239986 51 3 B | MBI EL R S C. sinensis + + — | vexans AB262788
1461039 | 239987 5 H 4 B | B KIS K C. sinensis var. sinensis ? ? ? E. vexans AB262789
1461048 | 239988 5 H 4 B | B RFERRAIE K AR C. sinensis * + * | E. vexans AB262790
1461056 | - 20064 1 F128 H i;; jz (iiiﬁl)/ Vcafm;j;f]%;&a? r)ltéiam_ + + + |£ vexans

1461057 - 1A28H | v Ao g T K (0N M) | C osinensis var. assamica + + + |E vexans

1461058 - 1A28H | v A g T K (OUNM) | C osinensis var. assamica + + + |E vexans

1461059 | 239989 1H28H | v Ao g T K (OUNM) | C osinensis var. assamica + + + |E vexans AB262791
1461060 - 1H29H | v Ao g T K (0N M) | Cosinensis var. assamica + + + |E vexans

1461070 | 239990 1A30A | v Aao g T K (0N M) | Cosinensis var. assamica + + + |E vexans AB262792
1461071 - 1A30A | v Aao g T K (OUNM) | Cosinensis var. assamica + + + |E vexans

1461072 - 1A30A | v Aao g T K (0N M) | Cosinensis var. assamica + + + |E vexans

1461073 | 239991 1TA30A | v Aa g T K (0N M) | Cosinensis var. assamica + + + |E vexans AB262793
1461074 - 2H1H |y A g T2 K (ONIN) | C. sinensis var. assamica + + + |E vexans

1461075 - 2AH3H|zZL I («XTN) C. sinensis var. assamica + + + |E vexans

1) + 0 3E. — ORI, ok EBREP. 2 L HRHMC LV AR

2) Bl —EAF U, B2 — 0 N T UERTRIN, B 3 —F T S U
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HELOEREL H D, RENORHEO—EEMDHITIX, BEE OB — L= X0 EWSERIERN
FHERBRICESLS T —F 22X m—RRT5Z L TERTED, ZRHDZ & 2 RFICHIMNER
Y 7= o> T, v Z—,3— k& Memorandum of Understanding (MOU) OffifG7s E 0T b &b
BT T, HREEOENESCHEIZOWTEETITEDITEELENEETHDH, ZDDHE
EEENICHREET O 2121E. H o0 COBIHERN O ORAZ MY 1T 2 LERHDH, RIEDU
WIUTDOERBD TH D,

[FHENE] — [BRRF—L0f] — [BHiE odk] — [MOU Ok L]

—  [AXTOMEMGHE] - [EWOSHRMICET 5 5602 O BUHIEERT & D 55Hk]

- [EVolE] — [HEEH] — 8] — [BE - AEEHER~O %]

= [horg—s3—F - BlHEE L 0 b E5bE] — [IRER] - [IUES O]
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2. FHEILLE
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BEEATOIDEIRET DI L TH D,
(1) SBREEER
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D ANRIDOETERESIIRS 23030 D RIRE .. BEMAEDSEME O ZoE L v ) B4R
7R BER S D,
OF i IF
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TR AZRY | ATEEVOENL S ED S,
OBEDX G - Hf
WA OGRER TITHRERM L L0 T B0 E B T 2 2 Lk bid 0T, 5k



(3)

BUG~DT 7 & ADGHIT L FREDOHRBOM AR 2+t T 2 0ERH 5, RIEPZE
FIEETRARATRERO T, EWANZR EIC LY A CTBME ChrbRiTERbiens &
LA HLl OBE S BJE L TR RITNUE R bR, OO IRHAIC OB A INE L T
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IWETEDRBMEOS LFHBNEECTH D, £z, WAEM OB AT E AT O /i H 5
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FEE 72 AR AL T2 K 0 BRI IS U7 RIS 2L 70— N O &2 SAIC, FE oS %
BETHREICL— M ERET D,
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BEN e EEFOEELIT) ZEBKRETH D,
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BHIC, BEBXOROEICR LI HE—XEERT 272D D NBORE 72 & 443 723 4 32T
TR DR, EFEOKERNG, ZO X BRETIIREFOREAO X —7 MM UAT v
FeHEL, AEZYR—FLTNDTA RV = AR EZREDRWVERRIFEIZRTHND
R EIR CE < 2D, Fo, BRO®BLHHEETHNy FIUFAEEER ORI H 5 D Tili
RO AEAERERRAZ ENT, 2T 71 DFEoT tbbo7cDT, HBATIZL ST
I =2 75823752 LbAEMATH D,
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HFE Z L ICHEICKLEERIMBIZIIRA R LREH L EEbNLDT, ZZTEHEED1
Bl R LI E 7220y (PRSI TV D S OB TIES flae) (K1),
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Memorandum of Understanding
(hereinafter referred to as MOU)
(Draft)

Topic: (Title of study)

National Institute of Agrobiological Sciences Japan (hereinafter referred to as NIAS)

(Name of institution of counterpart)

(Name of country)

(hereinafter referred to as (Abbreviation of institution))




Memorandum of Understanding (hereinafter referred to as MOU)
(Draft)

Topic: (Title of study)

Objectives:

Background:

Framework of this Understanding:

The terms of this MOU are subject to revision so that the MOU complies with the norms that
were established by the Convention on Biological Diversity.

Workplan:

Specific work plans will be developed for each microorganism where there is mutual interest in
collaboration.

Benefit sharing:

1.

NIAS and (Institution of counterpart) agree to respect and follow the laws and regulations of each
country.

The collected specimens and isolated strains in (Country of counterpart) shall be the property of
both NIAS and (Institution of counterpart) and shall be equally shared. After clarifying the laws and
regulations for conservation of microorganisms and genetic resources in (Country of counterpart),
collected specimens will be shared in half and isolated strains will be multiplied and shared in half
between (Institution of counterpart) and Genebank, NIAS.

The samples, which will be transported to Genebank of NIAS, will be studied only for scientific
purposes and not to be used for any commercial purposes. Results of this study will be reported in
joint publications.

From Genebank, NIAS, strains will only be distributed to a third party on request, only for research
purposes with the written approval and consent of (Institution of counterpart).

NIAS will seek ways to promote collaboration with (Institution of counterpart) with the aim of
enhancing conservation of genetic resources.

Budget:

The necessary budget to conduct this study should be borne by NIAS, Japan.

Termination:

Either side may terminate this MOU by informing the counterpart leader in writing six months in advance.

Project leaders:

Japan: (Name)

Director, Genebank

NIAS

Kannondai 2—-1-2, Tsukuba, Ibaraki 305-8602
Japan

(Name of country):

(Name)

(Post of institution of counterpart)
(Address of institution)

(Country of counterpart)




Signed by:

(Name) (Name)
Director, Genebank (Post of institution of counterpart)
NIAS, Japan (Address of institution)
Date: Date:

Witnessed by:

(Name of Japanese counterpart) (Name of counterpart)

Date: Date:
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Workplan Proposal
(Draft)

Title: (Title of study)

National Institute of Agrobiological Sciences (NIAS)

Japan

(Name of institution of counterpart)

(Abbreviation of institution)

(Name of country)




Workplan Proposal (Draft)

Title: (Title of study)

1 . Principal organization
(Name of head of institution of counterpart)
(Post of institution of counterpart)
(Address of institution)
(Name of country)

2 . Counterpart organizations
(Name)
President
National Institute of Agrobiological Sciences (NIAS)
Kannondai 2-1-2, Tsukuba, Ibaraki 305-8602, Japan

3. Responsibility for the work plan proposal
(Name)
Director, Genebank
NIAS, Tsukuba, Japan

4 . Background:
5. Objectives

6 . Brief description for the proposed work plan

1. The Genebank of NIAS will send (Name of counterpart), Genebank, National Institute of
Agrobiological Sciences, to (Country of counterpart) in (Execution date) or other dates agreed by
both sides to conduct collaborative field studies and collection of (Name of microorganism). This
task will be carried out with researchers of (Name of institution of counterpart).

2 . Isolation of strains and characterization of (Name of microorganism) .

3. Collected specimens will be shared in half and isolated strains will be multiplied and shared in half
between (Name of institution of counterpart) and Genebank, NIAS.

7 . Guidelines for materials collected and information

(Name of microorganism) specimens collected through the exploration will be shared in half between
(Name of institution of counterpart) and Genebank, NIAS, and will be preserved and studied both in
(Name of institution of counterpart) and Genebank, NIAS. After clarifying laws and regulations for
conservation of microorganisms and genetic resources in (Country of counterpart), isolated strains will
be multiplied and shared in half between (Name of institution of counterpart) and Genebank of NIAS. The
samples, which will be transported to Genebank of NIAS, will be studied only for scientific purposes and
not to be used for any commercial purposes. Results of studies will be reported in joint publications.

8 . Budget
The expenditure needed for the exploration will be provided to the mission by NIAS.



Signed by:

(Name) (Name)

Director, Genebank (Post of institution of counterpart)
NIAS, Japan (Address of institution)
Date: Date:

Witnessed by:

(Name of Japanese counterpart) (Name of counterpart)

Date: Date:
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Material Transfer Agreement

This Memorandum of Understanding (MOU), entered into XX day of XX, YEAR is by and between
National Institute of Agrobiological Sciences (hereinafter referred to as NIAS) having offices at Kannondai

2-1-2, Tsukuba, Ibaraki 305-8602, Japan, and (Institution of counterpart), (Post of Institution of

counterpart), (Address and country of counterpart). In conducting collaboration between the NIAS and

(Institution of counterpart), a joint research entitled “(Title of study)” will be carried out by a joint

team comprising scientists from both parties headed by (Name of Japanese counterpart), (Genebank,

NIAS, Japan) and (Name of counterpart) . A set of the collected materials (hereinafter referred to as

Materials) during this study in (Country of counterpart) will be deposited in (Institution of counterpart)

and another set will be transported to NIAS. NIAS therefore agrees to abide all conditions as stipulated

below:

1. The Materials will be used for research purpose only.

2. The Materials will be duplicated and be conserved in Japan and (Institution of counterpart) .

3. NIAS and (Institution of counterpart) will share the information resulted from the research on the

Materials.

4 . The Materials are to be used by NIAS personnel or under their supervision or control for any
research and development purposes. NIAS may transfer the Materials to a third party, which is
controlled by or contracted by NIAS for purposes permitted herein. However, it is deemed necessary

for NIAS to acknowledge, inform and get written approval or consent of (Institution of counterpart)

beforehand as the source of the Materials.

5. The recipient of the Materials has whatsoever no right to obtain Intellectual Property Rights or
related information on the Materials without the written approval or consent of (Institution of
counterpart) .

6 . NIAS will assume all responsibilities that the importation and subsequent use of the Materials in Japan
in strict accordance with all local, national and international guidelines, rules, and regulations which
apply to the use of the Materials.

7 . Benefits gained using the Materials will be shared between (Institution of counterpart) and NIAS and

be arranged based on separate agreement.
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Collection No. Date of sampling , (Year)

Collection place

Host plant

Fungus
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