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Abstract

A.total of 183 samples were isclated, among these, 36 gave
better cidal effect. In accordance to size of clear zone, strains
showing widest clear zones were Ti, N2, G2.1 and 5/19. Strains
‘Ti, Ni, NZ,‘N12,5/19 and 5/24 were capable of killing 8-17 types of
test orgsnisms while strains G2.1, HS; N&, N&, N1i, 5/22; 5/34 and
5/38 were capable of killing 4-8 strains.

Physioclogicel and morphological studies made it possible to

characterize these yeasts into 5 genera ¢ Hansenula sp., Kloeckera sp ,

Trichosporon sp., Torulopsis sp., and Candida sp. Members with high

cidal activity as well as wide range of killing of each genus were
further tested. They were T, N2, N12 (Hansenula sp), G2.1 (Kloeckers sp)

and 5718 (Trichosporon sp). For the clear zone, when tested with

sensitive strain (Torulopsis glsbrats), st pH 4.5, 25°C, the results given

in term of width of clear zone were; T1 #.8-0.5 om., G2.1 G.E;E;B Clh. 5
N2 ©.5-8.3 cm., Ni2 0.3-0.1 om., 5/13 0,8-0.5 cm. The optimum pH

and temperatire for their cidal activities were of 6-3.5 and 25-35°C
respectively. Thermal stability was varied among strains, Strain
5/19 was stable at 4@0°C over 180 minutes or at 45°C for 6@ minutes
while strains G2.1 and N2 were steble at 4@ and 45 c for 30 and

5 minutes respectively. Strain 5/18 was stable st pH range of 2-18
while T2 N2 and G2.1 were stable between pH 2-8 and 2.5-7., In
addition, it was found that strain 5/19 possessed L and M dsRNA

whereas L-dsRNA alone were found in Ti, G2.1, N2.
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When killer strain (T1) was fused with & high alcochol producer
strain (M3®) via protoplast fusion, 91 colonies that gave clear zone
on galactose blue medium were selected and tested for their abilities
to ferment 12X sucrose snd 12X galactose. Among strains tested 70
of them could ferment these two sugars rather well. Tha:e organisms,
when subjected to alcohol fermentation from 28X sucrose, it was found
that strains 105, 168 end 189 were capable @0 reduce ¥ Brix to values
_lcwer than that produced by T1. Alcchol production determined by gas
chromatography of strains M3, Ti1, 165, 108 and 169 were 18.45, 6.27,
7.66, B.34 and 7.71% respectively.
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K2 iﬁﬁﬂdﬁutﬂﬁﬂ?ﬁamunﬁﬁauiqeﬁaniﬂﬁﬁﬁﬁuéﬁu uf K3 aziﬂkutﬁﬁﬂiaaﬂﬂnﬁa
(s fuufiuana Saccharcmyces uﬂsﬂﬂﬂ1ﬂﬂ1ﬂwuﬁ Killer yeast 10 9 ﬂmqun1u
ot lunduros Seccharomycetes winaed Killer activity ﬂNﬂ?ﬂNLﬂﬂﬂiﬂamﬂﬂu
’i}.ﬁﬂ'ﬁ’}'ﬂqﬂﬁ\t‘é“lﬂ Saccharomycetes

P Tand  wasenr (3 ﬁﬁﬂﬁ?ﬂﬁﬂlﬁaﬂﬂ1ﬂﬁu§ Killer yeast o
S. cerevisiae A48 Felela (clear zome) nqqaunﬂnﬁa uﬁﬂaﬁmauﬁﬁﬂﬂs
aiqqnan%u1nnomnnnﬁeﬂ1u17aw1ﬂﬂmﬂqﬁwufau1ﬂﬂ11eﬁﬁﬁa INTRRLANN AR ETH
qungfene 9 ﬂgu % acc aﬂqqu;anﬂiiﬁuﬂu 180 AR 557C Taaiafes T
20 wif waef 80°C Fanaabes Idum 10w (oo feudy K1, K2 uae K3
agfimanialins® 46°C w80 1R uitignug® 55° uae 80°c lafinauafies
(WRoDEiAE ?eﬁnumsaaquﬂﬁuﬁﬁaﬁtﬂﬂﬁaaLiaaﬂﬂﬁu{ Killer yeast (Maiiard
ﬂsaTsﬁuaﬂqaaanq«amﬂnuniﬁuLﬂ&ﬂ? Wy mmdn bl fed weanoded e
ﬂiudsqmuaunﬂﬁuﬂsnanwwmaqnﬂﬁuunTﬂﬂasnﬂisﬁninquunﬂfmﬂt%aau 9 flidoenas

qnﬂquﬂsfunq7uﬂﬂuoanaaaﬂxﬁuqﬂﬂ1uﬂ?iuanﬂ¢1afuﬂaquauﬂQWuuﬁwaa
s sudesfiddguaeniie Tanimnenininioansseaanind leudefu dud1ulenie
zﬁuqmnnvnuﬁ%uﬂmuﬁnuﬂzﬁﬂﬂﬁaﬂ nnuTSenTTIa M IIinoanododnIAEn 9
ﬂﬁﬂ11ﬂ“ﬂﬂﬂ?ﬁ s e et A nsondiRy € uﬁaTiqaunﬁﬂn
dansasenuiedy (13) 1mumwuﬁuﬂ1inunaanaqquTanﬂanﬁﬁﬂﬂusﬁauna7m1ﬂuﬂn m
1ﬂkﬂﬂﬂ17ﬁmhﬁﬂnﬁe i by product nx111uma¢n%7 uﬂsnﬁ1ﬂﬂau7ﬁuﬂtﬂmnﬂwﬁae
woanodoanwan 16feas 11914 Killer yeast ﬁaaﬂu017L17mnﬂuﬁnﬁoaﬁﬂmﬂunﬁau
Tﬂﬂﬂﬂ?ﬂﬁuﬂ?owuﬁﬂﬂnn1%1uﬂ1?uaﬂuaaﬂaoaa1ﬂuﬂﬁﬂuﬁqu1?ntﬁu Killer yeast
nﬁ?uﬁnﬁnﬂwiuﬂw7w1aquﬁdﬂnnﬁmn1LﬁﬂﬂﬂTﬂ 4, 6, T

Bortol, A, UALeNE (6) 1ﬂn1ﬂ1?ﬂﬂﬂaéuﬁmqm5ﬂﬂﬂ S. cerevisiae
ﬂuﬂvquﬂ1uﬁsnﬁunﬂﬁmwﬂuﬁﬁﬂmus S. cerevisiae nT%TunnﬁﬂqﬂuuﬂcTﬂﬂﬁﬁTﬂsim
wadindu (Protoplast fusion) ﬂﬂuﬂfnﬂﬂLﬂaﬂﬂnuaunnﬂmﬂuunnﬂu Killer {ae
ﬁﬁﬁﬂﬁnnﬁiuzﬂﬂ dough 18 uaﬂQ1nu Bortol, A. Uaeele (7) #91eNIN1TWAN
Atiuglan S. cerevisise ﬂﬂﬂ??uaﬂﬂ1?31unﬂ?ﬁ?ﬂuﬂﬁﬂwﬂi S. cerevisise STA2
%cLﬁuﬁwﬂwuﬁaamnﬂﬂu17aﬂaﬁuua1ﬂ1ﬂﬂ1ﬂTﬂ?Tﬁwa1ﬂﬁq%u1aﬂﬂnﬂnnunuﬁuumnﬁu
Kiior it 1 uﬂauqaﬂwaun1ﬁﬂﬂuﬂuﬂu S. cerevisiae FiEiug
Baker yemst 910111



ynland warear 1986 (4 Whmmmetng Killer yeast wila
Tl fo 5. cerevisise A48 FefilreRnfamlumadngs wRuBadRdinuoano 8o A
awﬂnwn§1ﬂ1a1ﬁﬁﬁqmw§3§¢ﬁa S. cerevisise 389 :ﬁ@iﬁﬂﬁgﬂﬂﬂﬁﬁﬁﬂmﬁﬂﬁﬁtﬁu
Killer uazuﬁnuaaaaﬁaﬁiﬁﬁﬁqmuQﬁ%e Tna15ﬁwﬂﬁu{ S, cerevisise Aizz
marker strain nﬁaﬁ’imumﬁu S. cerevisiae A48 19858 micromenipulstor
uﬁvﬁasﬁanz%aﬁﬁn11uﬁ1u17&1unw7ﬁ1@a 2 awﬂﬁu{ﬁa S. cerevisise 48HZ2 Hav
48H16 uari ol WANTENING S, cerevisise 389 Au 48 H2 Tar3% mess mating
1ﬁ§ﬂuauﬁﬂwnwfta?qmu minimel medium uae1§ﬁﬂtﬁanﬁﬁﬂﬁufﬁﬂﬂfeﬁnﬁnﬂuﬂ17uﬁﬂ
ziozfeﬂ"i fis S, cerevisise 389 K - 1
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1.1 ifausn killer yessts a1nUMAIRNS ©

1.2 Lﬁﬂﬁﬂﬁ?ﬁnumeqmanﬁﬁﬁwc 799 killer yeasts fusn'ld

1.3 \fafniFon killer yeasts %ﬁﬂ?uﬁﬂ%ﬂ?ﬂﬂ17ﬂ1§6§1ﬁ¥3ﬁ11ﬂ1i
daeTom

1.4 Lﬁ@ﬁ?ﬂﬂqaﬁu{ﬁaéﬁT%1un17uﬁnuaaﬂaaaﬁa1ﬂﬁuﬁ1ﬁeuﬁeﬁu Tifiemauiif

Lﬁu killer yeast
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1

1 msfishegne 16 duns uthedieemauiinens dn wald  denaas
WALEN 9 FINRAIGEANKAIS 9 Tungoime wardonialndifiag Kowto ol

1.1 Fuandhothsnaieaanans Lag NTILINY

1.2 (futhatheainurasdne o ﬁﬁeuﬁﬂaqnsﬂanfnu uﬁtﬁoﬂgﬂiﬂﬁg?
1.2.1 aaed1ineiliay  2.8mIdIRTI
1.2.2 FuUAmNTIEms 2.3 . ANTRRTI
1.2.3 900wl Q. AamIEInT
1.2.4 dFA@ie9MI 2. U19AET 3. AINTAATIN
1.2.5 gaeimiuaenn LBk 15

1.3 \fuhotreainTamiauanizy Jondarnnyd uarloniniwgys
1.3.1  1g@dnineTusrr 3. 7115
1.3.2 saeiinoiiioy  .5115
1.8.3  (g@oninounTfond  R.untlsw
1.3.4 sawoineifos 3. wind
1,8.5 1FLmmaiid1Tg - weeg

2 mruenifeainthedefifuld  Ten stresk  1Tpandhotiedne 9 asuw
o7 Seeido ™ medivm 8y o i 4.5 1M ld i single colony e
13ﬁqmﬁqﬁ 25 ¢ (fuinan za-a8  $2lue aninGediusiae colony Tunasousioly

3 dufofuenléande 2 wnessuANEnTalumeE Taeld o

Torulopsis glahrata tﬁu sensitive strain 1“8'1“‘]7!.%8“%3 Blue medium
§a'lédn Rumaneaoedof

3.1 wSsudofiugnldandedieie 9 aasnTnaanede 2
9MIT YM-ager 91y 24 $2Tue - 48 dq2Twe

3.2 (Rue T. glabrata \W9W17 YEDP-broth f25 € iqthéns
auidr 152 rom.  1fuioan 18 - 28 $2ue annﬁuLﬂaawaiﬁﬁ51u1ut1ﬂéﬂssu1m
10° 1784 oo SaRART TwianAufiEn foudn

3.3 inﬁﬁuéﬁﬁi&&1n§uﬁﬁtﬂaﬁ T. glabrata fitdoaouds ¥1 Swab
1% Blue - medium.Qﬂﬂﬁuﬁ1zéaﬁtﬂ?ﬂujﬁqﬁﬁa 3.1 31 Stresk R4 plate LHEgfiu

3.4 41 plate ande 3.3 Tid 25 © §9ing Cleer zone @
nfuiiiotn T lE 24 uar 48 42T ilodaiBoniTofl Clear zone 1fulu YM-slent

Honesouse
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4 Bndnsaransateiantunisiie Kitller yesst Inemedeuaiaaiansa
L) =1 .’ L] { ] -1 { 3 % | '3
1un17w1aﬁaﬂwauugxwmi§ﬂum1e 9 uauﬂaﬂﬂuaqamwe 9 27f culture collection 1

Re

MLiunTnaao ssal
o L SRPVR 5 ¥ BN o oacs Py
4.1 (9FuucFofianh ldiumsnasouudmnaii ludo 3wy YEPD

sient 978 24 §7lue
(=3 4 r- { L3 ‘ L} “’ = -
4.2 (FToNLTolian SEiusINITINATY 9 Gioldiflu  sensitive

strain 6w

Ki Saccharomyces cerevisiae ABZ@SB

K2 Ssccharomyces cerevisiae NCYC 738
K3 S. capensis N . NCYC 761
K3 Hsnsenula mrekii NCYC 500
Ki® Kluveromyces drosophiiarum NCYC 575
Kil Torulopsis glabrata ATCC 15126

-1 = =1 ‘ & L) ‘ ﬂ‘
4.3 (@TuNLT0tignRn culture collection MWW 10 Amiiug 1o

9418 sensitive strain 1eun

Kloeckera apiculsts TISTR 5288
Schizosacchromyces pombe TISTR 5265
Saccharomycopsis lipolytics TISTR 5@54
Pichia kluyveri TISTR 5150
Candida tropicaelis TISTR 5845
Endomycopsis fibuligera TISTR 5097
Hansenula anomsla I TISTR 5113
Cendida lipolytica TISTR 5151
C. kruséi A153

C. stelletroidse BS

| -4 X} -— - i
4.4 §gofiedanlienads 4.1 wmeApuAINAIE1Ta lun1TEn lan
& L
1% 9ofinfouainds 4.2 uar 4.3 (fu sensitive strain S§n1dniliunng
F3uiduidesniuds 3 uardeine cleer zone Rif@fuui Blue medium i 25 C

1787 24 - 48 $7%ue



5 01751uuﬂﬁWﬂﬁuﬁuﬂsﬂ17nﬂaauqmﬂnﬁﬁn1aa%T%nﬁw
d (Y 77 4 P
5.1 ﬂﬂﬂwuqﬂamuaua1u17n1ﬁ1uﬂﬂiﬂﬂaae
e B &
§.1.1 Aelugicd

N1 N, N3 N6 N11 N12
5/19 §/24 5/34 5/39 5/at

T1 G2, 1

Ki K2 K3 (S. cerevisiae) |«

e,

T

“ﬁgilg_ﬁ5 ml of YM brot&:J// Yol exfradl Wb Ul
5.1.8 YM asar plates / = s

5.1.4 PDA plates A

5.1.5 Potassium scetale agar \/; PATLES Ry
9,1.6 Gorodkowa's agar |
5.1.7 Fermentation mediun

§.1.8 Starch fermentation medium

5.1.9 Nitrogen assimilation medium
5.1.16 Carbon asssimilation medium

5,1.11 Vitamin free medium

5.2 38n19neand
52,1  @32380um s udNg11Ine
5.2.1.1 ﬁnawaﬁu{%&éﬁﬁa¢ﬂ17m71aﬂauzﬁﬂaL%aﬂu YM broth  d9inm
T mTiafy MIad1e pellicle uarmsnnavnon (iovRoeidald 72 ﬁ?iga war 21 3
5.2.1,2 ﬁw;éaﬁﬁan§1ﬁ 72 $21%a9 lu Y™ broth daeéﬁaaﬂﬁaaganifﬂﬁ
omafinndnuienisuemmiouarrinesosisa (Tanld Micrometer)
5.2.2 mTadieated
ﬁ1ﬂ1ﬂﬁu€§ﬂﬁﬁﬁaGﬂ??ﬁ??QﬁQUlgﬂﬁL%Bqu Potassium acctate slants
Ay Gorodkowa's slants 5@znmﬂwiﬁ%wﬁﬁﬂ@fﬂﬁﬂ?ﬁnﬁaaQaniiﬂﬁgﬂﬁuauﬁa 2t fu

5.2.3  MITNARDUNIIEIUATTINGD
\" 4 13 o ‘; '-IP
a7ieSen incculum (Gni§osnn M ager slant 111130379 Twindy

rerile fiUSung 4.5 m W
§.2.3.1 Fermentetion of carbon compounds
M58 fermentation medium w59 Starch fermentation

: X = o
med ium ﬁuﬁﬂaﬂ?ﬂkﬂﬁﬂﬁﬁi durham tube 1i pipette 1 ml ﬂﬂLﬁﬂ?ﬁﬂ incculum 0N
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wdnniBiseann 1 wem asly Permentation medium udwmdol3® 25°c wyisaou

mhauiaid 1 2 7 14 uae 21 B .
5.2.3.2 Aerchic utiLi;ation of cerbon compounds
inoculate g-%aﬁﬁsiﬁ'ﬁaen‘l‘fmﬁau 1 oM 370 suspension DY
ofiafoniont aelu C-assimilation medium lagld pipette t m1  @1adoUMT
l?%mﬁaﬁtéaquﬁuﬁ 2, 7, 14 uar 21 44 Teem7iatmacanadaudng mixer 154
ﬂ11u§uﬂaqt%btﬁﬁﬁumaaﬂﬁeuum A mImnT e R L Aud TIHINTEAUMTLITY

w9170 el

\r<] =1 (I3 1l d o
o = lifims3fy 1uuﬂ?1ugu 5 aeinutdudadaau
£ &5 T [ v = Cw @
+1 = fimsaigibmnn  quianien 5 UiuiANRwenS LnweuaEin L antay
£ . w o & [ +
w2 = fmnsigien - demaiuidr  udiiinlidaisu
=1 Id o :
+2 = fimgafgfunn weolduduidiae

3.2.3.3 Aercbic Utilisation of KNO,

inoculate |HofARfRoININARDY 1 wER AN suspension 79910
Lﬂ%ﬂﬂ13 Rﬁqu KNO_ - sssimilation medium Tﬂﬂ1§ pipette 1 ml RI1DU
nwsga%qﬁaet%a?uﬁuﬁ 1, 2, 7, 14 yar 21 Ju ﬁuﬁnwanw7za§qmaaa%atiutﬁﬂﬁﬁu
49 5.2.8.2

5.2.3.4 m513%ylu Vitanin - Free medium

inoculste |TofadiRneamInaaoy 1 ute 310 Suspension 1991 ToRATHN
14 aolu Vitamin free mediun Tanld pivette 1 ml  myradoun1T AT 0T

Fuh 1, 2, 7, 14 uae 21 fufinsedumTiaigiduifiemiudes §.2.3.3

6. msfnveuaniifires Killer factor aqnﬂ1ﬂﬁu§ﬁﬁaa§an1ﬁ
Togmsinen Sesio Tt
§.1 PH ffwade killer sctivity waaawaﬁu{%"anﬁan1ﬁ
8.1.1 fadfldlummesns
- Sensitive strain ¢ T. glabrata
- Killer strain : T1, 6 2.1, N, N, Wax 5/19
§.1.2 DWATLATILE0
- YEDP - broth
— Blue - medium (20 ml/plate)
§.1.3 ﬁLQﬁBiuﬁuﬁmtﬁuﬂﬁﬂuéﬂﬂﬂé 10 mm.

B-1.4. FFan9an kUi



B.1.4.1

6.1.4.2

B'!.4l3

6.1.4.4

6.1.4.5

11

i1Eadfidu Killer strain (RBouu YEDP-slant 1ﬁﬁaqq 24 9y
nfudigis aolu YEDP-broth MiFanu 52 m. Tuzaegy
FAMIUIA 250 ml. (YEPD-broth Wilstiuen pH foudt 7-2.5 Tau
ulstiudnfiar 2.5 wiuirliaen® 150 rom. 25°C, 3 Su
i1#ad T. glabrata ﬁﬁewq 24 . warsidoasly
YEDP-broth ¢ laktlstiudn o) wwie uae t5ann 1dmiufldty
Killer strain aintairliiaeh® 150 rpm., 25°C, 18-20 4.
%1 T. glabrate ando 6.1.4.2 11%0a 18 K ld17aadu0u
1865 1988 M0 m1.  niuinan spread yu Blue medium
wdnaeduly 3 vau do 1 plate

ﬁ?dauﬁsﬁu Spernatant 371N19 centrifuge broth 1uia
2.1.4.1 §i 5,000 rpm. 10 uH 1duquaz 2.1 ml.

%1 plate ‘lufio 6.1.4.4 1ﬂﬁﬁﬁ 25'C §97370 Clear zone

a1 24 uae 48 2. Teptarndel

Les ) o Eode. o u
6.2 Temperature TiIWARS Killer activity maaﬂﬂﬂwugnﬂﬂzaaﬂ1ﬂ

e des
§.2.1 fiaehltlun1Tneasns

Sensitive strain : T. glabrata

Killer strain (S Vs 5 G2.1, N2, N12 |z 5/19

=3 (Ki; K2 lar K3

g L4
6.2.2 9 mTLRNILTe

YEPD-broth

Blue medium

§.2.3 %ﬂug
6.2.4 5§

6.2.4.1

6.2.4.2

5.2.4.3

6.2.4.4

¥
%agmuﬁﬁ 25°C, 38°C, 35°C, 37.,5°C yiar 4@ °C

ot iueuite

indadfifiu Killer strain ai88eun YEPD-slant tuida 1A%
Mgl 25°C iuiaan 24-48 1.

ifad T. glebrata ﬁﬁanq 24 . amsieasly
YEPD-broth 7479 56 m1 lumemie 250 m1 i e
15¢ rpm, 25°C, 18-208 %y.

¥1 T. glabrets aindo 6.2.4.2 wiFoae i ldirasdiuan
10° zwaﬁ 89 ml Q?ﬂ&ﬁiWﬂ? spread pu Blue medium
ﬁwﬂwaﬁu{ﬁaé Kilie- strain fiedoyldainds 6.2.4.1 ¥

LS D IMNENINUTATL ‘ue  medium  ueFen Tuda lude



B.2.4.5

12

6.2.4.3 n%aaz 3 W fo 1 plate f1190ae 5 plate
%1 plate ludo 6.2.4.4 1uﬂuﬁgmugﬁ 25'C, 38°'C, 35°C,
37.5°C War 40°'C 857378 clear zone fiifafufitnas 24, 48

War 72 7a.

6.3 #@nunfiowauny Temperatuve Mimo Stebility 999 Killer factar

s ded
6.3.1 §adf 1t lumanaaog

Sensitive Strain ¢ T. glabrata
Killer Strain -3 Ti, G2.1, N2, NI1Z y/e 5/19
—: K2 {ae K9

1.3
§.3.2 pwTidneids
YEPD-broth

Blue-medium (20 ml/plste)

4 N ' £
5.3.3 nza1eguwn1mz§uw1§usﬂa1o 10 mm.

[=T< 4

6.3.4 SFaifusinisn

6.3.4.1

6.3.4.2

£.3.4.3

6.3.4.4

6.3.4.5

8.3.4.86

[ -] J.:: g }

irfaefite Killer Strain  (R59U% YEPD-slant 1anaqq
& X cles

24 43, AULOIBLT0R9 14 YEPD-brothfiitSim 58 m1 u

P wru1e 258 m1 udanih llieehf 159 rpm., 25°C, 3 Ju

i T. glebrata ffow 24 . mdwideastu
YEPD-broth mwinuastFumiiiotfildlude 6.3.4.1  aaniy
#1li98hR 150 rpm., 25°C, 18-20 qa.

i1 T. glabrata %0 6,3.4.2 wnSone WG zaddiun
10°  \fadfo m1 nkwian spread U Blue medium Ui
1eduly 8 wan o 1 plete

1 culture broth 3nfe 6.3.4.1 aiuft 5,000 rom 10 w07
udtidndiin supernatant #ldutieooniily 2 waon waoanils
{yf incubate %u weter bath 40°C uacBrmasawiiendly
incubate lu weter bath 45°C @ua1ey

WSuia weaenaoaludo 6.9.4.4 dofie 5 18 zo
30 i 1 fa. 2 W, war 3 1. (Hoarudeioaud Seih
197 supernatent Jodufiae culture 1ﬂ1d1un§uﬁaa1s§u15
i ludo 6.3.4.3 nquar 2.1 m '

%1 plate 1%%8 é.3.4.5 1ﬂﬂuﬁ 25'C ®52%9@ clear zone

f17a7 24, 48 Uar 72 1. lesteenie
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6.4 #n¥1 pH Stability 999 Killer factor ﬂaaﬁwﬂﬁu{ﬁﬁnxﬁanTé
6.4.1 Fadildlunivnanos
Sensitive strein : T. glabratas
Killer strain : T1, N2, G2f 4 5/19 i§: N2
B.4.2 B1H17l%ﬂ0l€0
YERD - broth
Blue - medium (28 ml/plste)
6.4.3 ﬁza1z§uwu1atﬁudwﬂu§ﬂa1ﬁ 10 mm.
B.4.4 FF¥aiinenise

§.4.4.1 H18adfidu Killer strain (Suduu YEPD-slant Tiiong
24 . ntusinigoasly  YEPD-broth FSum 50 m1 Tu
1ATe 258 o1 udiliadid 150 rom., 25 €, 3 Yu

6.4.4.2 ifiad T. glabrata ﬁﬁsqg 24 gu. wioeidoasly YEPD-
broth  wwnauartSnaidmifldluie 6.4.4.1  andhui
\98F 150 rpm., 256 C , 18-28 %x.

§.4.4.3 1 T. glabrata 3nde 6.4.4.2 iFoane Tk IGigadE
16° (gadf m1  aImiudin) soread Uk blue medium WADLR1E
§u15 3 wamo ! plate

6.4.4.4 147 culture broth 3% €.4.4.1 u1ﬁuﬁ 50@@ rpm. 1@
wif udidndiiiy  supernstant #ilduseoniiuaon Ton
Wy o Thusndefufioust oo
2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 7, 8, 9, 1@ @AWY
udrir i fulifoamg® 6 ¢ ullwiaau & 4

§.4.4.5 %7 supernatsnt § pH uwAiande 6.4.4.4 1l lumas
ﬁnanz§u15u§11uia €.4.4.3 vquar 2.1 ml

6.4.4.6 11 plate ando 6.4.4.5 @ 25 ¢ @9 clear
zone $Hi7a1 24, 48 uae 72 qa. lesdemied

1. ngafe  ds RNA
1.1 ﬁﬂﬂﬁuéﬁﬁﬁﬁqﬁ
K1 : §S. cerevisiase A 8208 B
K2 + 8. cerevisiase NCYC 738

K3 1

l'ﬂ

. capencis NCYC 761



K8 : Hansenula mrekii NCYC 504
13 da S'II.- =]
a1awugﬂamﬁﬂanaan1ﬁ T1, G2.1, N2, N12 yay 5/19
7.2 DNA marker ( A DNA / Hind !ID)

7.3 YEPD broth 88 ml/flask
1.4 50 mM EDTA. Na_, (pH 7)
1.5 50 mM Tris-H_ SO, (pH 9.3)
1.6 2 - mercaptoethanal
1.7 @.2% Sodium dodesyl sulfate solution
7.8 1@ mM Tris HCL
7.9 ©.1 M NaCL
7.12 Redistilled phenol
7.11 cold. ethanol (-20°C)
7.12 Electrephoresis buffer”’
7.13 Ethidiumbromide
7.14 Agerose stab gel
71.15 loading buffer
1.16 Electrophoresis Way power supply
7.17 Short ware UV light illuminator
1.18 Sterile tips and pipette
ﬁm? Agarose gel
7% agarose gel Type 11 medium EEQ (Sigma) 1u TB buffer
TB Buffer
85X + Tris base 54 g
boric scid 275 g
@#.5 M EDTA (pH 8.8) 28 ml
st 1 15

=T= 03

7,101 SFiuMTnean
Cell yeast grown iT 8@ ml (YEPD) medium 25°C 48 hrs

3,000 rpm (8°C, 5 min)
Add 30 ml of 5@ mM EDTA. Na2 (pH 7) to the Sediment

incubate st 25°C, 18 min
3,008 rpm (B°C, 5 min)
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Add 25 ml of 2,5% 2-merceptoetheanol in 50 mM tris
-~ H_SO, (pH 3.8) incubate at 30°C 15 min

3,000 rpm (@°C, 5 min)
Add 5-6 ml of 92.2%X Sodium dodecyl sulfate, 6.1 M.
NaCl, 18 mM. EDTA, 1@ mM A Tris HC1 (pH 7,5) incubate at
12 min (shaker bath)

|

Extract with 10 ml Phenal (redistilled & Saturated with
buffer), incubate st 26°C, 1@ min (Shaker bath)

S,éﬂﬂ rpm  (@°C 15 min)
Agueous phase (about 3 ml)
Add 6 ml cold ethenol, keep over night in freeszer

: 3,00 rpm (@°C, 18 min)

Sediment rinse by 70% ethanol dry up st 30°C 3 hrs
add 40 ml buffer (40 md Tris HCL, 20 mM AccNa, 1 mMd EﬁTA,

pH 7.8)

28 ul dissolved solution

|

Agarose gel electrophoresis

16-157C, 46V (15A) for 6 hrs
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senouldl (5. cerevisise M3m) VHmwawnsnify Killer yeast  Taglénng

uwuNITNeR0 9 136 el
v o Ao g
8 .1 a1ﬂwu§ﬂamnﬂiﬂun17nﬂaaa : S.cerevisise M30
: Killer st rain ( Ty )

8.2 58aifuniTnenoy
L 1 3 o £ [=1-] L
8.2.1. n1iﬂsﬂaaangnmﬂuTﬂﬂ137qumamaa;ﬁaTﬂimeaﬁﬂ

YEPD Slant
24 hrs.

)

YEPD broth (5@ ml)

!

shaking (250 rpm 38 C) until log phase
3,800 rpm 5 min
HC
H_ O
Zymolysse
38 C

!

Protoplast 8@%

|

3,022 rpm 5 min
2.6 M KCL

: |

©.6 M KCL (18 ° Cell/ml)
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Protoplast yeast cell 1 + Protoplast yeest cell 1]

(M 38 l : (Killer strain)

3,808 rpm 5 min

:

PEG 4 ml

37 ¢ 15 min

:

3,060 rpm 1@ min

:

.6 M -KCL

2

dilution

|

.1 ml
Balactose = Blus medium

» d L3 £-3 1] ‘: > | 3 ¥ : 4 ll"l
tnhueEo I TUT 31ie LBy umuum'imiumu'gutﬁu 3 x unlin 25 ¢
5-7 Sy l
¥ & ' -
#7231 Fusant  7iiHRTu ‘[ﬂﬂmﬁﬂqaauﬁﬁcﬁu Killer strain $eia0u
. w £ s
AUITOUINUOANDIDA UREANAENDL 1A
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8.2.2  pimaRoumTiuod Lineiima sucrose uar galectose frifofiusn
Y& ndo 8.1.1 wmesoulu Fermentation tube fuaSenBudwudtlude 5.2.3.1
euddusosima 120w lihis® 30°C ReinmioouRaflifalivan  Durham
fufinm 48 Hrlus  wee 7 A ﬁﬂtﬁanaﬂﬂﬁuéﬁa1uqiauﬁh sucrose WAt
galactose 168 Iinesousia 1y

8.2.3 mnaRouMTHinuoAneged LhmeiToRaniEonldas lnomnsd iy
nemoumTuin Tanns LafeapM1TRell yeast extract 8.3% , malt extract 2.3%
, Bacto — peptone ©.5% , D — sucrose 20% 1585 12 ml 1uﬁﬂaﬂnﬂﬁauﬂﬂﬁjﬁ
Qnﬂﬁﬁuﬂn1iﬁqmugﬁ 25°C fhmyinied LisimadinLe30e Refractometer m 9
u wATY 7 M Lﬁagwaﬁaen17tﬂﬁﬂuuﬂaawag§1nwa

Tﬁnaaaei1ta1ﬁﬁaﬁuéﬂaﬁuwﬁnnﬁﬂ W % Brix aﬂ£1aanﬁﬂﬂ19ﬁu§ Tt 1y

= ¢ ¢ v T
2ATIEMNY ¥ uDANDOOR a8 191AT0e Gas Chromstography (Pora pak @ s Cel.,

temp. 208°C injection temp. 250°C N_ 40 ml / min , range 18

attenuation 2° injection volume 1 ul)

P - = s
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fin-ualmiinees 1m1asn uarlreiondu 9 TawfieAn 183 fhedhe Felhodieainaan
denapeimg Anal. 51 fede JudedgmidsaTia 52 dhedie  Jwdenngd 30
fege  Suwiauatige 20 fhethe  waelandawnTayd 30 dede  dewudsetlingos
fhedef Ruanusasaa @ 13 lumTef 1 5

2 masenifonntossfiuiy  TaouenifomewnTdeeide Y™ medium
f%y pH 4.5 :ﬁauanTﬁxﬁaﬁu@@nﬁuﬁd W linesatidnanse s e el 8o
T. glsbrete (fu sensitive strain o M7iREeiEe blue medium FnTONEN
(ToRl%  clear zone léRowun 44 miting wamTnenesdouana1ily s 2 uae
usnshed R fuanainaafing o fueniBalf clesr zone Souwdnsilumaed 3

3 (foiniFofuan ldnmasouruaantalumadiTaeld T, glabrata
(i sensitive strein wmiomTiABNIE0 blue medium T 25 ¢ (Huiam 24
$rlwouar 48 $aTw  warldnraaseuriingn s dofuenldTnetandondnetinen  Lacto
phenol cotton blue uazniqqaauqnwﬂﬂﬁnﬁao qanffﬂﬁ wuiwﬁﬁaﬁaéﬁauun 37 ae-
ingunzuuefiife 8 meling feuansvammaaos 13lumanafi 4

‘s fawdnsmenwannialungidiy Kitler yeast  1o9ifofuenanle
Tﬂﬂnﬂaauﬂ11nawu17n1uﬂ11ﬁ1ﬁu§ﬂéa19ﬁu{n1&751uﬁwe 9 uasﬁﬁﬁ?uaqﬂﬁ1a 7 M
culture collection \FoBanfuenan éhs 37 aﬂsﬁu{ wuiwaeﬁuwaﬂ1ﬂﬁu{ﬁ§muﬁﬂ
anuaunTa limigmdsamifuBresetls  Sofhid Foftonauansmmanintalunad
uarfireRnEand dmou 22 meing  uaefol lunesoufiulisanethdinrgunaeBadd
1uﬂqa§u 0 BnauneRn 17 ﬂqﬂﬁu{ &9 lowanrnaso suame 1lumaef 5
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5. n1751uuna1ﬁﬁu{uaznﬂfnaaauqmauﬁﬁn1oﬁ?ﬁ%ﬂﬂq
16i1ta1ﬂ1ﬂﬁu{§ﬁﬁ%ﬁauﬁua1n17nﬁﬁﬁ§ﬁﬁa1ﬁﬁu€§u16ﬁuazﬂ clear zone
A fovwm 13 aﬂﬂﬁu{u1nﬂﬂauqaﬁuﬁﬁnﬂca?vﬁnﬂ1 uarduguingr  fousnswalilu
m1eh 6
Léaﬁﬁﬂt5an16awu11n51uuﬂﬂ1u§baqa1ﬁtﬂu 5 9in #0 Kloeckers sp,

Torulopsis sp., Trichosporon sp. Candida sp WA Hensenuls sp. B9

o
uAnIwA lwT1eR 7

6.  mIfnIAANIRY9e Killer factor '-ﬂnﬁ’izrﬁufﬂﬁﬂ tRonlé
NvamInaasslude 5 1ﬁﬁﬂ£§aqawﬂﬁu{§ﬁé Ti, G2.1, N2, NI2 4ae
5/19 inedou
6.1 pH fifwada Killer activity 1aqa1gﬁu€ﬁﬁhtﬁan1§ AMTI well

test WANTNRADIWLI

Hansenula sp (T1) wiTeln1:nI19909 Clear zone 168 1ud29%0¢ pH 5-3.5
Kloeckera sp (G2.1) " "L L pH 6-3.5
Hansenula sp (N2) i " " pH 5-3.5
Trichosporon sp (5/19)" » " pH 5.5-4.5

LT = ] | 13 ¥ b3 d »
874 Hansenule sp (N12) Tl 1un19%09 clesr zone Aoudnonsh luusiardaees

pH
u . o =
fauanamIneans 1 lumnT1eh 8 uax nTwigtd 1, 2, 3, 4 uRe 5 AW
aneu
-3 o gd"
6.2 MTENYIWATDS Temperature Humd Killer activity YOIRILUETIAR
Bon'lé !
L £ 3
NUANTTIORD INUTT
Hensenula sp (T1) #FWIT08719 Killer toxin 1551%&76 25 C, 38 C uge 35 C

Kloeckera sp (G2.1) " " 25 C upe 30 €

Hansenula sp (N2) " " 25 C, 30 C yar 35 C
Hansenuls sp (Ni2) i " 25 C, 38 C e 35 C
Trichosporon sp (5/18) " .. 25C, 30 Cuae 35 C

tﬁaLﬂ?ﬂutﬁﬂuﬁuﬁﬂﬂﬁu{uqnsgﬁu (K1, K2 yax K3) Faawnsnadie Killer

toxin 18810429 25 C uar 308 C HUFAAILANTITNARDY 14M1T190 O
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6.3 #nuB9ATo Tempersture fifiMo Stability ¥99 Killer factor
vb'» [-J | 3
ﬁcaﬁqﬂuugﬂna;aan1n
) 3 3 w ddw = 3
*¥7 40 C W) Killer factor yosusiaransiiugitionsli stability oguan

CRTRITENT 11

K9 Stability aguits 120 unf
Trichosporon sp (5/19)  * "> 188 W
Kloeckera sp (G2.1) *® . 30 wh
Hensenula sp (N2) " " © 30 uh

Hensenula sp (T1, N12) {@r K2 (§ofj Stebility tuﬁaagiaﬂu1nﬁ 0 wf uAEIE
vuaeatafey lluioa 5 il :

fawan1rnaauans lumanef 1o uaenﬁwdgﬂﬁ 2

¥ 45 C w31 Killer factor waauﬁazawgﬁu{ﬁ Stability wanmafudoli

K9 aefl stebility ofiduwdie 30 wiff
Trichosporon sp (5/19) " " " 62 1M
Kloeckera sp G2.1 G " " 5
Hensenula sp N2 W » " 5
Hansenule sp (T1, N12) upe K2 ‘liflewiafiesinfoadian  douanowans

neaosTumTiof 11 arwinf 7

6.4 SnyRewaTos pH TMo Stability 789 Killer factor 1auﬁwﬂﬁu€
fieifinn 1 Ron1d

PIMTeRBsULTNNAT  oH 999 culture filtrate 1aaaqnﬁu{ Killer

yeast HUR pH 2.8, 2.5, 3.8, 3.5, 4, 4.5, 5, 6, 7, 8, 9, WAt 10 udhu
15ﬁqm#§§ 6 C un 8 $2Tu9 niuSeton culture filtrete Tulstudr pH a0
nagouTaniTin  well Lest wamimess AuTaindafizns clear zone Hifnduum
Blue medium éRsuanslumareft 12 uau;ﬂﬂ 8

Kloeckera sp ﬂ1ﬂﬁu{ G2.1 pH stability 1ughe pH 2.5 - 7.0
Trichosporon sp " 5/18 L " 2.9 - 18.0
Hansenula sp b T1 " " 2.8 - 8.0
Hansenula sp » N2 " " - 2.8 - 8.9

{, ) NS " " 2.6 - 8.0

’ . 2 My '
A N12 gar k2 fuilsingin clear zone arRetnmiiinliliominn  wivarod

ludrs pH 4.5
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7. 7afe dS RNA

LﬁaﬁnawﬁﬁuéﬁaéﬁﬁaLﬁan1§%a 5 ﬁwﬂﬁu{uwaﬁﬂ' ds RNA ffE% ldna1an
wd S8 funn75%e Lﬂ%ﬁusﬁﬁuﬁuﬁwaﬁu§u1m7§1u K,» K,» K, Uat Xg  aouans
waﬂwsnmaaaﬂugﬁﬁ g |

IINNANTTNARD SN ﬁ?ﬂﬁufuﬁmfgﬁu K, K, uar X, tlsenoudig ds RNA
2 «fim (L §ar M ds RNA) #7w K@ (Hensenula srakii NCYC 5020  isensuenp

=] =] o [-] =] o L] L 3] ‘

d= RNA  i¥igy 1 9lle (L ds RNA) shwesifenfufiuaoiug T1 . N2, N12 uar G2.1
L3 4 - =1 ﬂlﬂ £

wnsﬁaﬁwawuﬁtﬂﬂvﬂa 5/19 $i d= RNA 2 7lia
MNLDNARTIH1989 taefiT e Tiy L uAe M ds RNA 99 Killer yeast

Rw

AT UAE Young & Yagiu  leTimeuficuuiewog ds RNA §af

M.W. ds RNA % 18°

Killer gr. Strain L species Mspeiec Reference
K1 A 8208 B 2:43 1,258 Young snd Yegiu,
(18975)
Ke 738 2,54 1.00
K3 761 2.50 @.87
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917198 4 uAns clear zome Fiheiuainifofuenld (014 1. glebreta iy

sensitive strain yu blue medium 25 C 24-48 ¥77n¢

130 l¥namon 24 4217w a8 ¥ lu WNIBLE
T1 + 4+ 4+ 4 : G S Y (y197n lab?
N1 + + Y
N2 + + ++ + Y
N3 + + + Y
N4/1 + + + Y
N5 + = Y
N& + + + + Y
N7 + -+ + + Y
N8 +. + % Y
NS + + + + ¢
Nig@ + + + 4 Y
Nii i + + Y
Ni2 + + A o+ T
Fi.1 + = Y
F1.2 + + ¥
F2.1 + = Y
F2.2 + 4 + + 4+ + + +) Y
F2.3 + - ¥
Gl.1 + + + + Y
Gi.2 + + + + Y
G2.1 + + 4 + t + Y
Gz.2 + + + + + + B
C1 - + + (+ +) Y
cz - + (+ +) Y
Ji.1 + + = ¥
Ji.2 + + - Y
J1.3 + + . Y
J2.1 + - Y
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3/29 it + Y
3/38 + + + + 4+ 4+ + B
3/41 + 4 + + B
3742 + + + + + B
3/43 + 4+ + o+ B
1727 + + Y
1/13 - ++ ¥
1A + 4+ + Y
5/7 + + Y
5/11 - 7 + + 4 B
5712 + % + + 4 B
5719 %+ Fa T8 Y
5/22 + + + + Y
5/24 B 4 Y
5/29 + 4+ 4 + 4+ B
5/34 + + o+ Y
5/39 + 4 + Y
Biaeh ¢ ¥ 9 oE 8T
upetie (B) = 8
WD HHE aande = 2.8 - 0.5 1.

+Ht auaie = 8.5 - 8.3 7u.

++  mande = 2.3 - 2.1 9%,

+ ey = 8.1 %ais
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K2

G2.1

K1

I
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K2
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t4|++

T B

K9

Kig

kil

+4

!

K11
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T. glsbrats

a4t

F4 (101

++ |+ 4

LR RS A

TISTR 5208

K.apiculste

l

TISTR 5205

Schizo. pombe

TISTR 5854

S.lipolytics

TISTR 5150

Pichie kluyveri

TISTR 5@45

C. tropicalis

TISTR 5@87

E. fibuligere

XTISTR 5113

H.anomala

TISTR 5151
C.lipolytice

Candida sp A153

C. krusei

Candide sp BS

C. stellatroidae
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K1 =, Fe - - - - -

K2
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'
|
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T N ]
|{4+|
1
|
1
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I
|
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Ki@

I
I+ =+

Kii

R A S

T.glabrate

1
.
+ |+ 1|+

¥TISTR 5208

+
|
I
|
4
|
|

K.apiculata

¥TISTR 5285 - - - - = + -

hizo. pombe i 3 E: - - % =
TISTR 5054 + b - = + i G
S. lipolytica + S + + + + -
TISTR 5150 = £, = = . 4 =
Pichia kluyveri + = - - ~ 4 -
TISTR 5045 & i L < + + -
C. tropicalis - + o = + + =
TISTR 6@87 = - i— - - +" -
E.fibuligera =% = = B = + =
XTISTR 5113 i Y o . & + - 4
H. anomala + + + -+ + - -+
TISTR 5151 5 - - = = 4+ -
C.lipolytice # + + s + + +
Candide sp A153 - e - - . 3 -
€. krusei = = - = = + -
Candida sp BS - B - + + -+ +

C. stellatroidae = -+ - - + = LY




17198 5 (i)

______________________________________________________________________ 4
Kilier strain
Sensitive strain Cci c2 F2.2 N1 N3 N5 NG
- yoy 3 = - _—
Ki = = + = = z =
-— 4+ = = - -
K2 = = 4+ - - +
- — * — — — —
K3 - o @ B - -
K3 = e e = = =
- = ¥ - . - -
K10 - (7 Gt * * - +
= = + + T + T
K11 * = +++ - 4 + =
+ ans 44 - - = -
T. glabrata = = * + -+ + +
= «t 4 re+ + + = +
¥TISTR 5208 - - 7 s - - - e
K.apiculata r = 2 = - x -
TISTR 52856 - - - - = - =
Schizo pombe = = = = = -
*TISTR 5054 - = + + + -
S.lipolytica = = 2, + + + +
TISTR 5158 L = + - + +
Pichia kluyveri - - ¥ + =5 %
TISTR 5@45 s o 5 - » _ -
C. tropicalis - ~ + + g = -
TISTR 5897 i | | - A e o ] .
E. fibulidera — — + = o = i
¥TISTR 5113 & = + ¥ - i _
H.anomsla = = + - - - -
TISTR 5151 - = P 3 & -
Candida sp A153 - - P r — = =
C., krusei = = e -+ = - .
Candida sp E9 - - -+ - = = =
- + - e — - -

C. stellatroidag
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Killer strain

Sensitive strain 5/34 N7 N8 N9 Ni@ N11 Ni2
K1 & e L : g = :

X2 N 1 - z » E g

s S T D g

K9 E - = = = -~ -

K19 + - = = - 7 n

- - - - - - +

Kiil + - - - - = +

+ = = = am = +

T. glabrata : : : -i- i -1; :
¥TISTR 5208 = - = - - - +
K.apiculata - - - - - = S
TISTR 5285 £ " 3 L _ 4 o
Schizo pombe = T - — = -
¥TISTR 5854 = = . L, - i
S.lipolytica + = - = . i 4
TISTR 515@ = = = e= = - L
Pichia kluyveri = — — = — = -+
TISTR 50845 _ _ ! _ _ .
€. tropicalis 4 =S - = = = +
TISTR 5097 = - = = S ) =
E. fibuligera - - - - - - -
¥TISTR 5113 . = - i = — —
H.enomals — - —_= - s - -
TISTR 5151 _ LN - _ - = +
C,lipolytica - - - = - = +
Candide sp Al53 = = == o - - +
C. krusei T = = = = = *
Candide sp BS — = - - = i e
C. stellastroidae| + - — = = + +
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li‘ ﬂz l{2 R‘ N” Rm {-f’l = 5!2? 5(:_ 5;'“ SHH T’ o B’ 112 ' Hn
Glu 1 XN N YO I VXU RO B VLU O T2 A O AR P VL LN NS VAR 720 B YO R VA O IR VS
(al 0/0 /0 ) /0§ 070 G.’GI a0 | a4 6/0 | 0/0 | 0/0 /00 +M4+ 1 0/0| N4 $/4 0/0
Su 411 T2 S B 2 NN 74 O SO A S /2 Y2 S O 41 H+‘ 14 0/0 U_i 0/0 | 474 | #/4 ] 4/
Hal 4 2T T 2 I V(S SO £ S O Y S 1 O S S V2 G/ | 474 | 0/0F 474 ] N1 ﬁ.’é
Lact | 0/0 g/0( o/0jo/e )00 LO/0 PO O O/ | O/ 00 | Q0| 0/0 0/0
Hel 0/0 .| 0/0| O/0 {0/ | O/C | O/0 | CeD | O/0 | 070 | 0/O /0 0/0 1 0/0 079
Raf 1/t +1+ 4| G760 | /G N 0/0 0/0 A 0/ gr0 | +/0 6/0 1%
Starch| O 0 0 2 ] 0 G 0 0 0 0 0 0 0 0 0
Inpsitol] HY T 070 | HT HT HT NT KT HT HT T L NT L ONT | KT N NT
Zihssin
Insalin
L-Bhagnos| 0 Q ] NT 0 il WT KT 0 0 KT 0 T NT HT NT
Vit-Free | + t i 0 4 i 0 + 4 1 0 ¥ 0 T i W7
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(¢

(¢

(¢

((
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it R i i [ 1
i 2 N‘J hf— NI'I ]-I? sil? 5{'22 5{24 5’24 Sf!ﬂ TI G!.i KI’ L? L?
despore | 1-2 1=2 4 1-2 | ~ye 2 2 -ve | -ve | I-3 { 1-2 ~ye | 2-3 -ve | HT i=3 1 KT
shope | neT Wi TIRE: asco
hat | het | hal hat | hal het | hst hat oval
3 < 3 YIRS NE
T - ; |\ ; ~ Q w n
A EEREENREEEERREE
ofeell | T I | $ TV WNIR e fd et ] om )
w W e | <3 ¥ =3 : ha 3 | o
TRt (e I B B Bk (I S el R B 8 oS S >
o T | B B et Ol g [Setesliee 4 S | ST w18 s
B e lw ol ot ol 8L 18150l w]lz)d]z
T I i + 10 i 4 0 0 i 4 0 i 0 | i KT
Assin, 4
B.Tellicl} 4/¢ L FARR T E S S I S B S B S S I 54 R A 4 B T4 =1 ol -1 M -1 M
72 brsf
71 %
T.hadding|oult] (sulti |oultd Jevlt] joulti foulti {eulti [eulti jaulti Joulti |bi wulti |bi BT fmulbi | T
polar {polar (palar [polar ipolar {polar {polar [pelar [polér [polsr |polar polar fpolar polar
Wgy  |pssudo
A3 [oycel.
true
uycel.
artho
Spore,
chiamy .
dosgor
8, Gromth| + i + + 1 + +H 4 + 4 + + ] NT i KT
at 371 ¢
?Z ht‘S.
2N1ﬂtﬂq Qa = npegative test

U}

3

positive Lest

no test



SIPOLAR HULTiPOLAR
SPGRE +VE SPORE - VE SPORE -VE SPORE +VE
true mycelium|primitive }hat shape [hat shape
arthospore pseudo ﬁﬂﬂ&ﬁﬁ
chlamydospore myceliuﬁ
5/ R 5/ 8/ T 5/
as 1] 18 22 H 24
G X i
2.1 2 X
N
2
H
-+ 16 12
5/
Kloeckera Terulopsis|Teichosporen |Candida Hansenula

-ﬂ‘ t 13 g‘l t’ﬂ' i F- B
TN T uﬂ%€§0&?ﬂﬂ9ﬁﬂ?ﬂ%&§ﬂﬂﬁﬂﬂﬂlﬂaﬂ1ﬂ
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Radial of Clear Zane (cm.)
Killer strain
7 6.5 6 .5 5 4,5 4 3.5 3 2.8

T1 24 hes, (0.000|0.000{0.00010.000{1.000{1.000!1,100(1.100/0.900}0,900

48 hrs. (0,000)0.000/0.000/0.00011.000]t.00011.100/1.000|0.650{0.700
G2 . 24 hrs. |0.6500.600}0.800(1.000|0.700{0.800{0.800)0.850{0.000/0.000

4% hrs. }1.000)0.850(0.850(0,5%00(|0.950(1.000/0.800!0.800(0.650{0.000
N 24 hrs. !0,000{0,000(0,000/0.000/0,900|1.t00{1.100/1.000/0.000|6.000

46 Lirs. |0.00070.000)0.000({0.000{0,900!1.000/1.000¢0.850{0.650|0.800
H:z 24 hes, [0.000}0,006{0.000{0.000/0.000{0.000{0.000{0.000{0.000 0.000

48 hrs. |0.700({0.650(0.700|0.600]0.70010.60010,66010.600{0.700]0.700
5,,9 24 hrs. {0.000/0.000(0.000{0,000{0.500(0.850/0,000/0.000{0.000{0.000

4B hres, |0.000)0.4000 0.650|0.6850{0.80070.950(0,000 0.000|0,000(0.000

#5790 8 uAReTANT99 clear zone Wialéun Blue medium

= o - ) ' v
{uonedoaun pH 1BINNTATI9 Killer Toxin 619 9 N4

v dobw o 2 £
?OdﬂﬂﬁwuiﬂﬂﬂLﬁBﬂ1ﬂ 2] ﬂ?ﬂﬁug

40



STRAIN NO. T1
Radiel of claar zons {cm.) .
1.2 |- 4
1r /:;:-h‘\"’\ &

% 3 X

o8+ f/ \
a‘.‘..__-w’/’ \
» |

.:f et :J.n.i:% .
Eﬂn 1 AT udAnsTAlYDe clear zone Rifieduuy Blue medium

4 x o , »
tietheatde 71 [luown9i8891%0 ol 19 9 My

- |
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STRAIN NO. G 2.1

Readiel of clear zone {(cm.)

' e ‘?ﬂ*aw::i;‘
0B S =4
4-/ e

—— 24 hra, - —*— 48 hrs.

‘Eﬁ‘ﬁ 2 a9 duansdaiune clesr zone fifeduuy Blue medium
u'r ;‘.; -4 L n’; = ¥ 123
othnai®o 2.1 Mluomisifesids oH se 9 fin

H



STRAIN NO. N2

_ Rediel of cleer zone (cm.)

P
1ir e n,___g\ ;
. / \\
/ e
(OR=1 o
t
o8 e

0.2

_Q
Q
m‘..
B8
oo

—k— 24 hrg —=-—- 48 hra

Eﬂﬁ 3 ﬂ??ﬂﬂﬂﬂﬂ?ﬂﬁﬁaﬁ clear zone fiAsduyUy Blue medium
Soduado 2 BlwownTifnode pH fe 9 fu

43



STRAIN NO. 5/19

= Radisl af clser zone [cm.)

0.2 F [ \
o 1 = i IS \\ .. '\“.::
Q 2 4 a3
pH
’ = Pgie. = dBihry

J 2R -~ ] A = g -
gﬁﬁ 4 AT UARSTANTOY clear zone NLARTULUY Blue medium

.ﬂ‘ g -4 g ¥ L2

doifeats 5719 Wliownrifaaide sH #1990 Au

a4



= 2

~ STRAIN NO. N 12

Redlal of dlear zne (am.)

+ + +
x +
T = e RS ISR . sosennieniesonimdiranie e ionsing
0[4 bt rtanssstestansiasisnsnssinnansasansnrossshinnoristsastorassdinannnsinan
L T S
(10 1 : i i 1
0 gl 4 4 % &

—— 84 hra,  —— 48 hra.

ot B L a: = g .
gﬂﬁ 5 AT 1duARgSTANYee clear zone NLNOTULYL Blue medium

¥ » i - 4 3 W
ForReatde N1z Uliowas Fuei®s o 819 9 Hu



£ 2 . - o dw f Hy o &
a5197 8 wAAINTTATIe Killer Toxin  709@uiustan fidnLAon 18
5 a1ﬂﬁu€ ﬁqmugﬁ 25¢c,3C,3C, 37.5C
Uar 48 C N’
Killer strein 2570 R a5°g 37.5°¢C 40°c
K‘ 24 hres. + + =
a8 + % 4 - .
72 + + 2 = 2
G Susdd
K? 24 hrs, + 4 - = =
48 + - -
72 + 4 - = =
. (L 5asad
K 24 hrs, + + = = o
: /
48 + + - - -
72 + + = <
S
'I‘t 24 hrs. 1 B + + -
s { | ‘a o
48 + 4 ++ (gaaneant | LsRaaead
‘:.‘I & (ﬂ
72 + 4 4 CFARBAANY | LSARDAANN
CLFanady
~ {n o o o {o a v
G, , 24 hes. ++ ++ tasnnadn  |uteanadnn | eaaRnidy
o (c\' 3 I'n oi i’m o
48 4 ++ LVIRRORANT | LYAARRANT | L FRERAAND
72 +4 ++ LgRAANENT | L1gRaanann | igaanaadn
Nz 24 hes. 44 + + & e
(o o o o
48 ++ . . LERARAANTY | LTARERANY
72 ++ ++ (FaaanRdn | 1gsaneadn | gaaseddn
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Killer skpain 25°C 30°¢C 35°C 37.5 C 40°¢
H 24 hrs. ++ + + e =
’.2, ‘.‘.: o ﬂ‘:l o
4n o 4 ¥ tgadenany [ aasaiyn
u'.:: =" l‘a o ‘O o
72 +4 ++ VIRARAANY | LRARRANT | L TaaanaNY
5“9 24 hrs. it +H++ e = L%Ei‘aﬂaﬂ'}
ag FHE4 T St > Laanaiy
(o o
L 70 Fb+ ++ +4 o L'ﬁﬂﬁfﬂ,ﬁl’ﬁﬁﬁ

+ 3 y@ReAAnII9Y08 clear zone




' (<] - - [ 3} gﬂl &' : o L2 y
#5190 10 useeANLARYTYe9 Killer Toxin P8 3 ENg Hae ficniBanld 5 ﬂwﬂuui

f 40 ¢ (Huiian 2,5,10,20,30 Wi 1 TN.,2 TN. 4AE 3 TN MNASU

incubate @ 5 1@ 20 30 thr 2 hr 3 hr
plate
(Ha.)
T, 24 ¥ a @ @ @ a @ a
48 * @ @ @ @ 2 D a
72 * @ 2 -@ @ a ] @
N, 24 ] @ @ @ @ a ] )
48 g & 8lLa? B ek e o @
72 8.66 .85 .7~ .65 .65 ¥ * @
N, _ 24 * e o 2 o o @ @
48 * 7] @ @ a @ a a
72 E a @ 7] @ ) a a
G2. 1 24 .73 @ @ @ @ @ @ @
48 g.78 75 .72 ©.68., 8.68 @ a @
T2 @.8 o £ IR 4. @.68 0.7 @ @ @&
5/18 24 9.83 @.72 9.76 90.60 9.60 @ @ @
48 @.78 @.66 ©.72 Q.65 @.66 @.7@¢ Q.70 0.68
72 @2.73 @.7@¢ ©.70 6.78 0.78 @9.72 @a.7@ B.76
Kz 24 * @ 4] ﬁ @ @ @2 a
48 ¥ a 7] a @ @ 2 @
72 ¥ ] a @ @ @ 2 @
Kg 24 a.7 fA.63 2.62 0.684 0.63 @ 2 @
48 0.82 @.8 8.8¢ 0.75 0.75 @.65 @.66 @
72 2.8 @.85 0.78 @.75 0.78 0.79 @.73 @

¢ ¥ = datoaunn



RADIUS OF CLEAR ZONE (om.)

8 T4
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BD 100 120 140 160 189

TIME OF INCUBATION (minutss)
A ¢ 2.1

+ -2 o N-12 x 5/49 v K-

) ey L3 k‘ =] z -
's“ﬂﬁ B NI MUARYTANY0Y clear zone RiARYUUY Blue medium (72 74.)
oty Killer toxin  tosusiaraNEiing Tﬁqwgﬁ 42 ¢ uiraeie 9
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.n:.‘ 2 i = u'-a’z-'-.nn'l- ul’
#1719011  udnsmulafins e Killer Toxin maeﬂﬂﬂwuﬁﬁﬂm natdonls 5 aretiug

-

*

% 45 ¢ fwian 2,5,12,20,30 R 1 g, 2 . uae 3 8. ewddy

3
18 @ 5 14 26 30 1 hr 2 hr 3 hr

incubate

()

8 24 @ @ 2 @ @ o 2 ()
48 (5 2 @ @ @ 2 @ @
72 @ @ ) 2 @ @ 0 @
N 24 () ) @ @ )] @ @ @
42 2 2 @ ) @ a @ o
72 .65 0.60 @ o ) @ @ @
N, 24 2 2 @ e ) o] 0 0
48 ) £ e e e e @ e}
72 @ e Q e e e o e
6 . 24 7.73 2 2 ) @ o 0 @
48 $.82 .6 @ 0 @ ] @ )
72 2.82 8.6 ? @ ] @ @ @
5/19 24 @.73 8.7 @.63 ) ) ) 2 @
48 .73  ©9.70 ©.880 0.60 0.63 0.60 2 @
72 .68 ©0.76 0.780 0.60 ©.60 ©.60 @ @
K, 24 o 2 o 2 o e e &
48 & o] Q (& e (@ 6 fa}
72 6 e (4 e @ (s 4] e
K, 24 .70 @.60 % # ¥ ¥ o ]
48 .83 @.77 @.7 2.6 % * 2 @
72 .78 0.72 ©0.70 2.60 0.60 % ) 2

¢ % = fatouunm



RADIUS OF CLEAR ZONE (cm.)
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; T T T T T L
i} 20 40 60 BO i00 120 140 160 180
TIME OF INCUBATION (minutss)
B3 ¥-2 - o ¥-12 & G 2.4 X 5/1% v X2

gﬂ%’i 7 ATMuanesAlizes clear zone Hifinfuuu Blue Medium (72 9X.)
ﬂl 1) 1 L% ‘ Iv\‘: =Y 3 o
*\fiptly Killer toxin yasusiavanniiug ”l'mqmngu 45 ¢ fuiaaidie 9 in



3798 12 uAneAaafinseas Killer toxin vaeawaﬁu{ﬁaﬁﬁﬁﬂtﬁaﬂWﬁ 5 ﬂqﬂﬁu{ﬁ pH
§19 9 A lamiansdAfiune clear zone Rinlduy Blue medium (Hovah 26° C

uiaan as $2Tue

Radius of clear zome f{cm,)
Tt Gz.1 N2 Nia 5/19 K2 K9
pH (72 hrs) (72 hrs)
2.0 0.65 (0.65) 0 0.65 (G.80? 0 0.65 0 1.0
2.5 0.75 <0-?5). 0.75 | 0.75 (0.75) 8] 0.65 0 1.0
3.0 0.73 (0.75) | 0.77 | 0.73 (0.75) 0 0:65 0 0.98
a5 | *  (0.7% | 0.80 | 0.75 0.8 | o |02 | o | o.88
4.0 s {0.63) | 0.86 * {0:73) 0 0.75 0 0.80
4.5 * {(0.70) 0:78 * (0.73) | ¥ 0.90 * 0.75
5 o (0.75) | 0.76 # (0.73 0 0.85 0 0.68
6 o {Q.70) | 0.72 0 (0.73 0 0-82 0 0.67
7 o (0.70) G.70 0 (0.63 0] 0.65 o) 0.65
8 o (0.60) 0 e} (0.60) 0 .65 0 0.60
9 o (0} 0 0 9 0 0:67 0 0
10 c Q@ c e} o) c 0. 70 0 0

( ¥ = fagan )



Radius of clear @=ome {(om.)

gﬂﬁl

s T +  @ed o T4s A 5/19 X X9
(72 hrs) (72hrg) '

AT iaRn 9TAfiI0s clear zone Hifaun Blue mediuwn tHoutlstin pH 10¢ Killer

toxin ¥ emtzwuf‘mﬂmﬂmaaﬂ'lﬁ



; w ¢ s o ddw = » o
Eﬂﬁ 2 {Afnd dsRNA ?ﬂﬁﬂqﬂwuq K Killer gt ﬁﬂﬂﬂﬂﬂﬂﬂaﬂiﬂ Tﬂﬁﬂ17ﬂ1

Agarose gel clectrophoresis
1. 'Ki 4. Kg T G2.1
2. Kz ey S 8. 5/19

3. K3 -6+ N2

54
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o . ¥ u o delg
#1740 13 UANIWANTT Fermentation PDJIUIAIR maaﬂ1ﬂnu§n?u clear zone U4

Galactose - blue medium

Fermentation test

No suc GAL. GAL.
(e 48 9.,u 48 w.u 7 9y
T + = +
M33 4+ = 44
1 +44 - +

v

2 + - ++
3 +++ - +
4 +++ - +
& ++ - ++
7 ++4 = ++
8 + = ++
g ++ - +
10 ++4 - ++
11 4 = +
14 + - -
15 = - +H
25 ++ = ++
26 +++ - +
28 +++ - -
29 +++ - ++
28 s - +4
31 +++ = +
32 +++ - +
33 +H4 - +
34 +Ht - T
36 et - +4++
a7 4+ - +
aa P4 - “



Fermentation test

No s GAL. GAL.
\He 48 @.u 48 #.u 7 T
39 ++4 ! = +
49 s wl B +
41 +++ = +
42 S - ++
43 i+t { = +
44 + = +
45 i = - +
45 s = ++
47 4 ' ' = +
48 +4t ) & 4+
49 + = *
51 + = +
52 + - +
53 ++ = *
54 e P L
55 + - +
56 +4+4 Ve +
58 4 = +
59 +44 P +
&0 4+ = +
61 + - +
€3 4 C_ +
64 4 - +
71 ++ - *
75 ++4 - +
g1 Tt - +
az 44 = | *

‘0
)
+
|
&



Fermentetion test

No S GAL. GAL.
Wi 48 w.u 48 v.u 7
84 it = -
86 it = +
87 +HH+4 - +
ag + F -
89 - - -
A}

on et = =
az +4+4 = ¥
94 ++ % t
f.':’! + = =
98 + - %
181 = = -
104 + S et
125 4+ . = R
106 +4 = ++
107 HHE - +
108 e - +
199 44 3 +
110 i - +
111 +++ T ]
112 + - B
121 + - ¥
122 144 = +
123 +4+ = +
124 ++ = i
125 + i K
126 +4+ - *
127 e = +
128 ++4 = i

57
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Fermentation test

No Suc GAL GAL
T 48 v.u 48 v.u 7 u
130 +4 4 :
132 +44 # +
133 +H4 - +
136 + . +
137 +++ = 1
138 +44 ' L L
139 4 - +
140 4 = +
!41- +44+ o +
143 +4 - +
144 + - ¥

o [ 5
Sufidifiuvron Durham
SufauinniATevao@ Durham

Hu1ﬂhﬂq Fermentation test : +++

++

+ fSufatouninaT ¢xaon Durham

e
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m1919014 (e fauSinmimafiaeasnauieniTuiiniinia  sucrose vaaaﬂﬂﬁué
C gad iuian 7 B
® Brix
$uft o 3 5 7
Wi
T1 18.6 16,8 14,0 12.8
M30 18.6 9.0 6.4 5.6
1 18.6 17.0 14.8 13.0
3 18.6 . 17.0 15,2 13.6
4 18.6 16.8 15,2 13.8
6 18,6 17.4 15,2 13.8
7 18.6 1742 15,4 14.2
9 18.6 17.2 15.3 13.6
10 18.6 17.4 15.4 14.0
11 18.6 17.9 15.0 13.8
25 18.6 172 14,9 13.0
26 18.6 17.@ 15.2 13.6
28 18.6 17.0 15.0 14.0
29 18.6 17.4 15.8 14.4
el 18.6 17,2 15.8 14.0
31 18.6 17.2 14.4 12.4
3z 18.6 16.6 14.2 12.2
ke 18.6 17.2 15.7 14,2
34 18.6 17.0 15.4 13.8
36 18.6 17.0 14.8 13.9
a7 18.6 17.2 14.8 13,0
38 18.6 172 15.4 14.6
39 18.6 17.0 14.6 12.8
40 18.6 16.4 14.2 12.6
A1 18.6 17.0 15.2 13.8
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“ Brix
uf 2 3 5 7
LA
41 18.6 17.0 15.2 13.8
42 18.6 16.8 14.6 13.4
43 18.6 17.4 15.8 15.0
45 18.6 17.0 15.0 13.8
46 18,6 17.9 15.2 14.4
47 18.6 17.8 15.2 14.2
48 18.6 g 172 15.2 14.0
53 18.6 17.0 14,4 12.6
54 18.6 16.8 15.0 13.2
56 18.6 17.3 15.8 14.4
58 18.6 16.8 14.8 13.4
59 18,6 16.4 14.9 12.2
60 18.6 17.9 14.4 12.6
63 18.6 17.4 16.0 15.0
&4 18.6 16.9 15,0 13.8
71 18.6 16.8 14.2 12.2
75 18,6 16.8 14.8 13.0
a1 18.6 17.4 16.2 15.4
8z 18.6 17.0 14.8 13.90
84 18.6 17.8 17.8 17.8
86 16,6 17.0 15.0 13.4
87 18.6 16.6 14.2 12.6
89 18.6 16.2 14.9 12.0
=Y 18.6 17.9 14,6 13.0
az 18.6 16.8 14.8 13.4
94 18.6 16.8 14,2 12.8
% 105 16.6 16.8 14.0 11.8
106 18.48 16.6 14.86 12.8
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“ Brix
A o 3 5 7
vaeh
107 18,6 17.9 14,8 13.0
% 108 18.6 16.4 14.3 12.9
% 109 18.6 16.6 14,3 12.0
110 18.6 17.4 15.4 13.6
111 18.6 17.2 15.0 13.0
122 18.6 17.2 15.3 13.8
123 18.6 Az 14,6 12.8
124 18.6 1752 15,2 13.8
126 18.6 17.0 15.0 13.8
127 18.6 3742 15,2 13.8
128 18.6 17.0 15.0 13.2
130 18.6 17.9 15.0 13.0
132 18.6 16.4 14.2 12.4
133 18.6 17.9 15,2 13.6
137 18.6 17.0 14.8 13.9
138 18,6 17.9 14.8 13.0
149 18.6 16.8 15,0 13.4
141 18.6 ITAE 14,6 12.8
143 18.6 17.4 15.4 14.9
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A1g1ef 15 LARY % uoanosodfi%e M3o, Ti, 34, 105, 108 war 109 wdn
w »
8 vomT 280180 20% sucrose 25°C 7 Fu (fmTdiaTied

Tneldinfoy co)

STD ¢ Absolute ethanol AR grade (Merck)
lia % ETOH
v/v
S.cerevisiae M30 104#45
Hansenula sp. TI1 ' 6.274
105 7.662
108 8.344
109 7.711
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Killer 5719 G2.1 T4 N2 N12 K2 K9
Strain
Genus Trichosporon|Kloeckera |Hansenuls |[Hansenule Hansenula|S.cervisive| H.marki
spore “ﬁe =ve tve tve +ve tve tve
§ruouifs 12 5 10 10 11 CNT NT
fiainlel
opt.pH 5.5-4.5 6-3.5 5-3.5 5-3.5 | >4.5¢ ¥4.2-4,0 #5.0-4.¢
opt.temp 25-35°c 25-30°c | 25-35° | 25-85%c 25-35%c| 25-30°c NT
stebility| »>180 ufi 30 unfl <5 wfi | 80 unfl <5 i <5 unfi 120 unf
at 40°c
Stability 60 wfi 5 wfi o 5 W 0 wf 0 uafl 30 ¥1%
at 45%c
Stability 2-10 2.5-17 2-8 2-8 4.5 45 2-8
pH
T

ds RNA M+L ds RNA |L ds RNA |[L ds RNA | L ds RNA| '~ = M-+ L L ds RNA

: ds RNA

¥ 0 Ref

-
[4

Yokomori, Y.: et al, 1888
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1Soin (Bofinnaouuda I fuseAndawlunisdngs uavdrBadaneiudBuldodne
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1#adio awaﬁu{ M30 (Sscharomyces cerevisiae) 1asn13tlusTawa1afiady

waﬂ‘mngﬁmuwnﬁﬂLﬁam‘iis’fl'l'ﬁ' clear zone YU Galact.oselblue medium 91
aneifug (Hotr 1 foiwdntumasowielilas  wiinluownyiAe s Sofifanu datuua s
sucrose 12% WRY gelactose 12% aﬁuw7nﬁnLﬁanaﬂﬂﬁu{ﬁvﬁn1ﬁﬁ 70 aﬁaﬁu{ \fio
1l uneasusalyl

¢ L Fofidnun et sfuuds 1 imiinTuornnT i a1 fe 20% sucrose 1fle
naRsuAINAN TRl UM TRinuaRnodad wuiﬁﬂaqﬂﬁu{ﬁ¥ﬁ1ﬁ % brix anadININnIN
anedug T1I'fle 105 , 108 war 109 wat i Sodrarsararedrulalidaifain woanasod
dreiafos 6C 1dwa % woanosoddef M30 = 10.445%, T1 = 6.274%, 105 = 7.662%,
108 = B8,344% Uy 109 = 7.711% ,
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AMMNUIN
i. Media
1.1 YM
Yeast extract 2.3 g
Malt extract @a.3 g
Bacto - peptone 8.5 g
D - glucose 1.@ ¥
Distilled water = 182 ml =

(for solid medium added Bactoc — agar 2 g)
all components are autoclaved together at 15 pounds
for 15 minutes.

-

1.2 YEPD (OR Complete medium)

Yeast extract 1 g
Bacto — peptone 1 g
D - glucose 2 g
Distilled water 169 m1

(for solid medium add Bacto - agar 2 § oOr screening
medium add ©0.81 ¥ chloramphenicol) all components are autoclaved
together at 15 pounds for 15 minutes.

1.3 Potssium scetate agar (Sporulation medium)

Potassium chloride 7.82 g
Sodium acetate 9.18 g
D - glucase @.85 g
g Yeast extract 2.1 g
Bacto - agar 1.5 =1
Distilled water 189 | ml

Dissolve and dispense, in 18 ml amounts in test tubes.

Autoclave 15 pounds/15 minutes and allow to set et an ensgle.
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1.4 Gorodkowa agar

D - glucose 2,1 54
Bacto - peptone 1 ]
Sodium chloride 2.5 g
Bacto - egar 2 g
Distilled water 100 ml

Dissalve and dispense in 18 ml amounts in test tubes.
Autoclave 15 pounds/15 minubtes and allow to set at an angle.,

1.5 Fermentstion medium

Yesst extract @.5 g .
Distilled water - 160 ml

Dissolve and dispense in 4.5 ml smount in screw cepped
tecst tubes containing durham tubes. Autoclave at 18 pounds/15 minutes.
Add @,5 ml of each of the 20 % filter sterilised sugar solutions® ,
except for reffincse for which 1 ml wes edded.

" Sugar used in fermenteiton tests

Glucose

Galactose

Sucrose

Maltose

Melibiose

Raffinose

Inositol

1.6 Starch fermentation medium

. Yeast extract @.5 g
Starch 2 g
Distilled water 108 - ml

Dissolve snd dispgnse in 5 ml amounts in screw capped

test tubes conteining durham tubes. Autoclave st 18 pounds/15 minutes.
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blue o.4 ml.
2.5 Zymolyase solution
1.5 M Kol 4 ml
@.1 M2 - Mercaptoethanol 1 m1
2 M Phosphate buffer pH 7.5 4 ml
15
1.5 mg/ml Zymolyase 100 T 1 ml

Mix each solution just before ﬁse. The =solution is

sterilised by filtration. {(Membrane filter @.45 u)
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1.7 KNO_, assimilation medium )

Eadd Yeast carbon base 1347 .. g
KNO B.64 g
Distilled water 106 ml

Filter sterilised, then add 1 ml to test tubes
containing 9 ml of sterile water. The test tubes shall be covered with
loose fitting caps to keep the conditions as aercbic as possible.

1.8 Carbon assimilation medium %

Yeast nitrogen bas&- iz g '
carbon compaund' 5
Distilled water 199 ml

Filter sterilised, then added { ml to +test tubes
containing 9 ml of sterile water. The test tubes shall be covered with
loose fitting caps to keep the condition as aerobic as possible.

' Compounds used in carbon assimilation

Glucose, Galactose,‘ﬁucrose. Maltose, Melibiose and

Raffinose, L - Rhamnose , Inulin _ I

For other carbon sources the glucces is replaced by
replaced by the weight of carbon compound containing the same amount of
carbon as 5 g glucose. An exception is raffinose, which need to be
twice as concentrated as gluccsg.

1.9 Vitamin — free medium

Vitamin - free yeast base "Difca"™ 16.7 g

Distilled ﬁater 126 ml

Dissolve, filter sterilise and ;tare in 1@ ml1 amounts

1,10 Killer detect assay medium (YEPD - MB)

Yeast extract 1 g
Bacto — peptone 1 g
D - glucose 2 g
Bacto — assgar 2 g
Distilled water | =1 ml

Autoclave the above ingredient and add, the following

sterile solutions Phospate — citrate buffer 18 ml and 1 X Methylene
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