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The efficacy of probiotic yeasts to control pathogenic microorganisms in

whiteleg shrimp (Litopenaeus vannamei)

Chakhriya Chalad' and Wikit Phinrub®

Abstract

In this work, a total of three time were collected wild shrimp samples from retail
markets in Sikao district, Trang province, southern Thailand. Sixteen out of 48 yeast isolates
exhibited inhibitory activity toward Vibrio parahaemolyticus, V. harveyi and V. vulnificus.
Ten isolates that possessed high inhibitory activity with inhibition zone between 9.0 and
23.1 mm were CC8 CC12 CC15 CC16 CC18 CC20 CC24 CC26 CC30 and CC32. The toxicity
of 10 isolates yeast was found that CC8, CC18, CC20, CC24 and CC26 isolates caused no
harm to shrimp, while shrimp injected with isolates CC12, CC15, CC16 and CC30 had a
survival rate 96.7 + 4.7 and shrimp injected with CC32 isolate had a survival rate of 93.3 +
0 after 5 days. The survival of 10 isolates yeast, CC26 isolate showed that the highest
survival rates of 3.6 x 10° CFU/ml at 1 day and 8.5 x 10* CFU/ml after 10 days, followed
by CC20 CC24 CC8 CC30 CC18 CC32 CC12 CC16 isolates, respectively. However, CC16 and
CC32 isolates no survival after 9 days. The adhesion of yeast, CC26 CC24 CC20 isolates
were 2.9 x 10%, 2.1 x 10* and 1.8 x 10? CFU/ml after 1 day, respectively. There were 6.2 x
10, 4.1.9 x 10 and 3.7 x 10 CFU/ml after 10 days, respectively. While CC12, CC15 and CC30
isolates did not adhered to the host after 9 days and CC16 and CC32 isolates did not
adhered to the host after 7 days. Yeast species identification was performed by
polymerase chain reaction (PCR) targeted to the internal transcribed spacer (ITS) region
and confirmed by sequencing. Four genera and 5 species of yeast were Saccharomyces
cerevisiae, Candida tropicalis, Wickerhamomyces anomalus, Yarrowia lipolytica wae C.
¢glabrata that identified with 99-100% homology to the GenBank sequences.

Therefore, Y. lipolytica, S. cerevisiae and W. anomalus can be used in whiteleg

shrimp culture for effective pathogen control.

Keyword: Probiotic yeasts, Pathogenic microorganisms, Litopenaeus vannamei
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fadduadunidnaulngy imasldsuamvanlafvannd uandngpaivnisuuay
ininermansidosandandgninedinim Biological activity) ivanuate anunsamld
Usglovimasinuemsldegnaninawing ansatisuiuusnausdluomsminld dauonain
fadardguantiidulusiulefnud BnddinaaudRsmudunidladnde Tasdiniseanguisu
QAUVEET ldfsUszasd Wy wuaii3e waedenld FaqriviatinmivanivesdadiAsateaty
a391m13 anudunsasidlue s Badiaiy nismusslesiueanatutugs uagns
UanUaaeassnugdunie (Antimicrobial compound) 14 asuduAo31 (Antifungal killer
toxin) wazanssnuuuafity qvdlunisiueduniduesdad danuAsidestunisuan secondary
metabolites 38071 killer toxin 38 mycocins (Hatoum et al., 2012) Inaiininemans e
Sundaniiasna killer toxin 1847 killer yeast 91nn1s@nwvesiiniinddeain Ocean University
of China WU 1 Aureobasidium purpullans HN2.3, Debaromyces hansenii hex-1, Pichia
guilliermondii GZ1, P. anomala YFOTb wag Williopsis saturnus WC91-2 7 wenleaan
Aawndeuniameia aunsaasneans killer toxin ﬁé’ué’?&mim‘%ﬁyﬂmﬁaﬁﬁdﬂiﬁiug du A
pullulans HN2.3 a¥19an5duaduni g finuautfidu siderophore wazanunsnsiuuaiie
Vibrio anguillaram Wag V. parahaemolyticus ﬁﬁai’iﬂiuﬁ:ﬂﬁ Lwﬂm'ﬁNaﬁiagaﬁﬁﬁaﬁﬂiiﬂiu‘g
(Wang et. al., 2009) Sasd o3 nduni dulnslulednigrslus seanisasayfivlauaznisld
Usglovulnvesonng i'fagﬂﬁﬂﬂiﬁﬂumsLgmé’miﬁﬁuamQLL‘Wﬁ"mma wWu Tulan Catla carp,
Uan Mrigal carp, Uangniau Striped bass, Ua1 Japanese flounder, Uan Grouper (Epinephelus
coioides) naanaudarilanazuan Galilee tilapia (Sarotherodon galilaeus) (WUNWS wazAe,
2561) \lpsnuiiswadvedadiiiaisnin B-glucans @15 mannan warans nucleic acid Ay
Ustlewdsonmsasaivlnvedleas (Kihlwein et al, 2014) wenani Chang uazAmy (2003)
seauinsliesiefiddiunanvesuiinguaulusedu 10 ndu/Alansuvesemsd e 1y

a a a

1381 20 Fu PIgiiuUsEANSAMUaeTEUUNNANTUYeIinaIila uaraINLITEVes Zhenming
wagAMy (2006) WUl Badanunsanananseengran1etInInmvaeyiln WU polyamine il
fidnssengelusiniwdndadonlduintu sausiani1sun astaxantrin way carotenoid el

ovsdntanunsaiduansdedulunisndninituiele

Wauuaiienalsalufauiauauuily
Vibrio parahaemolyticus \Juuuaii3eluana Vibrio Jaduuupiiiewnsuau (Gram

negative bacteria) fianwauzidurieunsmiolauantios duuinna1ue1d 1.4 - 2.6 um wavdl
AN 0.5 - 0.8 um Waseaves duauga Wesgluansivanaviadeuiimewrlaniaaady
LAeafida (Single polar flagellum) waiiataeyluemsud s edwindoudiinauniag 19z



anunsaassuaniaaanseuad (Peritrichous flagella) tialdlunisiadeud amnsaasylalu
annegfdoandiaunazluiionndiau (Facultative anaerobe) walasgluaniigiidoondiaula
Anan Tansdunididunrasasvouiazumasngsany (Chemoorganotroph) a@nsaastaeulesd
neaziaanar eandinala kiauisandnuimaglasawsvinuinianglaalinsausldlviuia
anwaglalalluue1mis thiosulfate citrate bile salt sucrose agar (TCBS) fi@en dus1gudnans
WA 2 - 3 mm usnanidaunsandniiaanuuineatazuuuluals weldauisandneid
Funsawaglulea awnsadsunsaeziluniulawududulaald Wwigldngumaglisening 15 -
42 samgalgea (Mesophile) gaumaiaanfianunsaiaseyla Ae 5 asrnwalfeod wavgungil
geanfianunsniasyla Ae 44 ssmwaldea uigamgiivunzanlunisaiyegluyie 30 - 35
parwaLded 1313l pH Aeut1andNe A 4.8 - 11 wel pH vsnzauegluyie 7.6 - 8.6
S v . v aa Ay a 5t a =
wenaniual V. parahaemolyticus Suduuaiiisonaeinisioifisunaslsnlunisiasg 39
dadumin halophile Arududuretlefeunaslsniweaiuisasylaogluyie 0.5 - 8% s
AduduvInzas Ao 2 - 3% (Lee, 1990) V. parahaemolyticus flunasiiognusssuyifly
Umglakaziinses aunsauentaandmsianilannslulewnsounazivnougu (Joseph et
al., 1982) wulsdvluluomsvziananewie 1wy Ya1 daindiudenudaiy wazdnidimnves
. W & y &
LU MOUUNNTY NBENTU MO8LNAYY TeAue1M1TiAeN15NTBIRINUT (FDA, 2005) Uanani
anansanudeluunasineudad lnewegaduanslafiuuuunasiney Weanigwindeuivangay
DAY DUN TR VDILNAIN MDY haZkNUIUINLINTUlUNELa (Kaneko and Colwell, 1975)
anunsosssiinlaviainnane 1wy aesaesludasevseinsiniuneswuuiamendeiunieny
Iaveuseviseiuiiduy lunsiaveluwagidntiu (Host) (Makino et al., 2003) gan1addnsnag
Mo V. parahaemolyticus Menfeaglutmeia lnglutimaruniiessordueglungnauldl ud
et Iou Wmzialloumnlgaiudavinsaudenisasgyiaulavende viligednsiiudiuiu
a & a & 4 P~ Yy aa wa a
wazdinsUudoulunzialiuunu V. parahaemolyticus Alassas v dauvinisuaumiau 3
vila A9 LouRALlIuTiLWaniaaal (H antigen) LouRLauyinueag (O antigen) WaglhouLAuy
wAUga (K antigen) lag K antigen Haudilinuanuiow aunsaminesninwaduuaiiselag
v v a a a I ) & & ° v .
n1sliauieunigamil 100 ssrwal@ea Wuan 1 - 2 93lus Yuneuilagyili O antigen
\WgeBNNT V. parahaemolyticus Ninaenugazdl H antigen Mwilauriu 15U serotype v84
\Wo9971AuAULANA1NTO lipopolysaccharide 949 O antigen tay K antigen (Joseph et al.,
1982) {5189MUNUIN V. parahaemolyticus anuduiussenisiialsavesns wu lsaiaiany
n ¢ Penaeus vannamei Tuud 14 U 017 Guayaquil Useinaiondnnes wag V.
. I3 aa o ) o Y o a1 s & %
parahaemolyticus WuwuaisenuinludukasdusouvasfinaiinUiglunisudeeidy
Usewdlne (ausde, 2536) uenanil wuin V. parahaemolyticus dawlunuaiiisefivinliiinlsa
lufanaimunignanvhsudesnsluusemealne (Ruangpan et al, 1995)



Vibrio harveyi \Junundiseluana Vibrio Fuduidewuafisaunsuau danwazgus

Durieudu aunsaindeuiilddreunanaaan @319 lateral flagella vuemnsuds wsaylad
guvindl 35 asrniwaidea dosnsansdunidiuundsauouuasndsnu Wulsldvisluaniied
pondlauuaglufioondiau Tinauinlu D-mannose, cellobiose, D-gluconate, D-glucuronate,
heptanoate, OL-ketoglutarate, L-serine, L-glutamate way L-tyrosine T naaulu arginine
dihydrolase, acetoin %38 diacetyl wazaunsaly B—hydroxybutyrate, D-sorbitol, ethanol, L-
leucine, Y-aminobutyrate kag putrescine fiUasidusluavasua G+C DNA 1Ay 46 - 48
Jotawsoliuasdidounumdeseonun lasujaomaueaififaaniduluigdivesa
(Luciferase) FwiliiZosuadldluiiiln V. harveyi ssifinsuiusiegnasimisluindidanudy
sewing 10-60 TR gmumnitgeUszan 25-35 ssmwaibua warfleviidetiniaiuln
f Ao 7-9 V. harveyi ﬁﬂv’ﬁﬁ@mmLﬁamaiumi‘mLgaaﬁQLﬂuﬁTwu’;uuﬁﬂ (Ruangpan et al.,
1995) ifledeunuinduaingnanigvesisiogeuriniu wisomwuinduaumgnismeesds
Tuveidedae (Baticados et al., 1990) V. harveyi illuanvmueslsaiFeauadludanais A
suusawasnsAndodesuatiy feuduiusiveiauasnsiasydvlavesinaid (Chen et
al, 1992) danaifelsaFesuaswesislutedsmuldfududesgnidlute 2 dunsiauds A
Tngdufunisdanisveuazanmuasiiute usiwuinndsfiengUssann 30 - 60 $u uasdiseanu
nsmevesgniustisdniAatunadailedaunmiiuarsidesuadiul meadldimneiin uasd
ansdowuasegmunnds uargniedislunainasiu ussdlousnideuuaiiioifecuasingn
fetthedulse wuin Wudle V. harveyi anmsnsaaaeuagnudeiinnluteiifinsmevesgn
fa 70 - 100 Wosidust waswuingnisszey nauplius fnsonsuide V. harveyi Alan vauiifs
svey mysis wavlnaansniinisvensuidetesatnuadu V. harveyi \uivslefidnuvasfiviy
Aeausaideauadld (Luminesense) luaninsineg 1fiesaniAnainnisiaiuveseulesd
luciferase 4 atoulesidand119znsyd uUfASe100ngLATUYDY aldehyde wat flavin
mononucleotide (FMNH,) Iug‘d reduced Iméj‘fﬁ nsABUNTE way flavin mononucleotide
uazUanudesndanueeninlugundsnuiseaas dellanuenadu 490 wluwng T3y
Wae3e9nU1 (Ziegler and Baldwin, 1981) Lavilla - Pitogo wazAtuy (1992) $1891U3LMaS
dfguosuaiFoiFeaanzeglumaiuemmsdiunans (Midsut) veslsiugianaiddaazgn
Udeaanunnlu lusrfuddsiinisnsldlnsuuafieazoguinafadiu chorion vaslids
vdaanndlaudn 8 Halua

Vibrio vulnificus \iunuailieluana Vibrio faduuuafiieunsuau suuialds laid

auo3 wasuiilalaenisld polar flagella Tuomsiaaseylavsluaneiiivaglifioondiau 14
unanglaaduunasnisueuuazdneglungu halophile As vaunie wigiulalueimsifes
welwaulaisumaslsn 0.5% Winasendnaduuin wavaansandniimananlagls wuluiwe



a

91NABUUNITOU UNAINBYAINTIIUYIR AD UMeia aansaseylanluiniiaamgll 15 - 25

9 Y
a I~}

ssmwadea uazidinegldd 10 esmuwaidoa uwiliannsowvsiaigivln uiesenin
viable but non culture (VBNC) (Thompson et al., 2004) Hude Lwﬂﬁﬁaﬁ'ﬁ’mﬁuqﬁw?é
Usa1iu (Normal flora) vasdningia usannsonelsasuusdluuyudld Tavanunsousnideld
ndunden Wy dwsia nzneulingia uwawmeudn dnfthadasieg Wy f1 4 van nes
(yaignaud, 2555) hmizLwﬁlmmawizmmﬁ'm iduwandeuaiuisanulsafad o v
vulnificus W@nasavall shavdelsaluruiiiuonmsnzaiivuioudodl wieiiuaunadnfiduda
fude Tuauiludwsaidofuemsivud eudorzrlviionnslussuumaiuenns Tuaudid
pdduiuliunflasanednilsadueg Snasdinsfndelunssuaien (Bacteremia) S2ufae ¥
Tifernsguusawazorateiude®in V. vulnificus gnuuseanidu 3 ¥l (Biotype) Ao biotype
1, 2 uaz 3 lnge1AuAULANAINYIN phenotype, genotype serology ey host range Tnevialy
7o biotype 1 flalsaluau (Linkous and Oliver, 1999) biotype 2 felsaludnii Tnsiamizuan

v ¢

s Jagdunuinaiunsanelsalurulanie waz biotype 3 nalsaluauwasdniun (Paz et al.,
! . ) Qil’ o [ [ = a o & dy a o a
2007) wu11 V. wulnificus Wuanvsredlsaduunilune Inefeasligpdamsadeudan uiiiu
50607z MINUAoNLAazUaRIMTRUTAULALNUYMIS IWolnziUdonaon WU ULULY JA1d
sUstliwdusuliudenduluunsinenudnvaz udsuiilsdnadlunduie Wierddly
suliignaziiudsudlundalelddniou eanuinusessessninauudenurazUdosasd
dhunuavuestudonwuailise axnsanvsdnluladeninusnasug Fanisldeisugatn

waufuomsivnaiuasliaunsaiiideunualyla

AaantRvassuIwILunly
Asv1auauunly (Whiteleg shrimp) i udnduni lidnseqndunds daogTuludy
Arthropoda 94U Crustacea 8UfU Decapoda 14# Penaeidae % 9ineue1ans Litopenaeus
vannamei neialuidloanysalfunidaufisagivgnindag ddnwauzgusie fe d16adl 8 Udes 18
) | a < (T | o P P i )
917 nienivg nsadeulnasd lnguvadudiag 1 Ydes dnseglusedueniuszunn 0.8
| a YY) a a | PPy & a ~a
Winvesrugaenity dunige Yateniuau druveanilianvauziluauinieuiidunsey
11018 nIAuUul 8 Wu nSeuaell 2 Wu SesuunTuauTiulaTn uInFLAY 2 LEUL1 ALAS
P | o v o P - o P & ' H | A Y ~
Wy duanda 3 6 Uaes wWaenmdueuvuyiaas wWisnuie ¥t 5 @ ddvndiaduivang
aa 1 = v aa ¥ = = a ¥
Tdwa gl 1 Ydes Yanennadidunady wnuvnadl 4 Tu uasgdl 1 n3wne Asvnwiuunlum
AunnseiuAuanveni1 ¥aunell daduns aaﬂmwﬁmm FUaat lununda $aundass
willlldununnladny aunsaadnnnudunensaiuanvaeidonglissuunisnizideddas
AU NNZLA 89 LA Tl U ZUUSTTUBIR LA T EUUAIUILUY NaluuS N uivedanIousin

[
=

Aaa 2 o ] ) 2 o a a va A aa
NUNNHUAITULANNN LLG]'ﬁ%WUﬂ’]']lILﬂﬂ%aﬁmqﬁﬂLﬁlifyILmUimiﬂﬂ A 10 - 22 ppt qmwgmmmm
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Wigylad Ao 26 - 29 asrnwaldea AR TUNIALATANIAITELTININN 7.2 - 8.6 TEAU
sonduaufiazangluthmsiian 4 - 9 Sedndusedns lnedsumuuunluweuihiida unsedng
591 120 fadnsunedng wazliArdanlatludae 80 -150 fadnsusiedns (sivde, 2545) feu1
LL’JlJL!’]ilILﬂuﬁ:ﬂﬁﬁﬂﬁﬁ'ﬂﬂ%uazﬁwj AUN3E susennudes wginssunsiuemnsazseuiiu
pnInansh awnsinnasluegfiiutouda ArradlulavuardutuinungAunanad Fefsn
wrunluagAuemslddlutisaandaug 08.00 u. &9 20.00 u. dusuaudosnisisiuas
uanssffumutsegests neweiduilusiuluemsrranasilentgvestafindu Tneluras
$udi 1 e 40 Wownsfisllusiugs 40% (wun wazanz, 2554)
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IQUsTEIA

\oAnLENaNeRUGEaR

A4 o A A e va & o a = o & X &
\ednidendanninnandfdudanlusiuledn lnefnwimsdudadenslsn auduy
iy 13500730 waznsdanziuleaavseiurwiuuly

Uselewinaininazlasu

AudvInig laneuggadluslulednuazvesdminugnslddadluslulednlunis
usmdernolsalufmiuuly

Fruaswgio/mndisd liwannlugmafumandalunsmnedostamuuulusiily
AUUTH LA AATN

Fudenuuaryuvy Weadanudiildludesannismgid sedswvuiduiing iy
Aswandon andumadendwiumhesnuiAefemisiunamzdseda i
313 inunInsfinedesds

AuMIsHeLng Y1eeAadug mgunsuazatgnenliindnw wazyaula uas
ANUNTDLAUDHATILLANSIHELN S TaYaluN U TEYNNIIvINT MsARunluIgans
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ASN1sAIUIIUIRY

1. NSNURIREN
- U ImziansofsssurRluiug sualiilie dunedng damianss

2. msAaLendeNugEed

- u’mq‘m vian1dnlenald way pre- ermch Tue1m131a 8o Sabouraud Dextrose Broth
(SDB) mmmmﬂgmuu gentamicin LWE)EIUENﬂ’]‘JL‘i]iEUGUENLL‘U?W]LiEJ ‘Uwammwaﬂmunm 48
Al

- 911119 streak a3UUBITLALY Sabouraud Dextrose Agar (SDA) 7LAL gentamicin #8437
] 1Y) o A ~ a  saa i o = v & a £
Yudunan 48 $alus Andenlalalivesdaniiinnuwansineiy uwag re-streak iivellaeusans
(Pure culture) Wiuaneugdadfiuenlalilug -70 esmwadea Wevinisnageusiely

3. nsnadaupuantRnuluganiusiuladin
3.1 Msnageunstius wlerelsavasdadlusiuledn

- ihBadiidauenliumageuianssunistudaudonslsaludsunwiuuily Idunde v
parahaemolyticus, V. harveyi waz V. vulnificus #7873 § modified agar well technique
(Chalad et al., 2018)

~thewnsidisaide SDA 1wh agar block seUany sterile pasteur pipette

- thBadfuenlsl stab asuu agar block wazUufigaumaiivies iunan 48 4l

- vhnswieuderielsa V. parahaemolyticus ikunisimgidiesigamgiives luoims
A oa0d e Mueller-Hinton broth (MHB) tiuiaan 3 - 4 §lue urusupaududulwls 05
McFarland 1130 1 x 10° CFU/ml ud2%1m15 swab asuuemsiaeanide Mueller-Hinton agar
(MHA)

_ p§eniulanze s MHA fend1afne sterile pasteur pipette LLazﬁW%uiuaaﬂ TGk
11 agar block 7if8asa3qunufl n&11nUy 24 43l vnsTawaguiin inhibition zone
weenananssunstiudadenelsavecdad

Taevhnsneagouianssunisdudaidenelse V. harveyi uas V. vulnificus veadadlus
TWlefnmutuneudiortufunsageuienssumssudadenslsn V. parahaemolyticus

3.2 nsnagauaNidunwuasdadlusiulafn
o oA o A & o g v . T A o a
- Andenatenugdan 911w 10 leleian Alvika inhibition zone #3eolinananssuns

[
=

fugadenelsaurazaiings uvhnsmageuanuduiivaen
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- Tnenhdadusiarlelmanidesluomsidsato SDB vuflgamgdes WWunan 48 dalus

- g wen cell pellet wazdSuarududuldidu 1 x 10° CFU/ml andutinien
suspension 31 20 pl Aacluluds aunm 2-3 ndu finisdeddugidesunn 40 dns lels
anag 15 i

- Avsfwtelnglionsund waglioniedeimaenasaina vhimsnsadeusngns
soamevosiadunan 5 u lnetuiinnaynniy

3.3 MmadauNsIantinvasgaalusluladn

- dhaneitusBaddiifanssunisdudadenelsngs Akummaseuenuiufivionaen
WUl 1WNSNAARUNITIENTINYRIEHN

- Tnenhdadusiarlelanidedduomsidsatio SDB vuilgamgiivies tWunan 48 daluq

g uen cell pellet wazusuaumdudulls 1 x 10° CFU/mL a0y uen
suspension 31U 20 pl @acluluds aunm 2-3 ndu finisidedudidosunn 60 dns lele
vy 60 i uazdsadisiaiduna 10 fu taeliomnsund warlieimadevimaenasniia

- duiadiuau 3 My uvihmIrsadeunssendinvesdad Tasnsiudiaiosiun
(Storacher) wagyn1sasaatiudaduuemsiaende SDA #ae33 spread plate method g
AfiunsuRgIiuauAsU 10 U

3.4 Magaumstanziulaadvastanlusluladn

- dhaneiusBadfififianssunisdudadedelsngs kunmsvasoumnuufiviotaun
Wnu i 119N1INAFEUNSTNTINYaIB AN

- IneniBadiusiazleloanidedluamadionds SDB vuflgungiivios \uian 48 dalus
(s 3.3)

g uen cell pellet wazusuamududulitle 1 x 10° CFU/mL 9701 uen
suspension 31 20 pl Aaululuds aunm 2-3 ndu finsidedugidosunn 60 dns lele
aviaz 60 i wazidsafararduie 10 Yu laglievnsund uaslviorniademmenaenia
(e 3.3)

Y o

- dUN9TIUIY 3 Fwe U WIIN1IRTIRERUNIINITEANIziUlaaRvesdad MEn1SHIAR

W nanzald wazyinnisesiatudaduueImsiasadis SDA A1e3s spread plate method lag
AMIUNI T UREIAUIUATUIILIU 10 U

14



3.5 nsusteiindadlusiulafin

- AadenaneWusBariilvina inhibition zone u¥aiAanssunsdududenelsngs 1
arunfufiviofswuunly $mssentinwazanunsodanziuleadlén diluinissdada
gamlusiuladn (White et al., 1990, Kurtzman and Robnett, 1998)

- ihdadusiagloleandidsdly SDB Wuiian 48 Falus vhnsada DNA Tngldgmarte
wazmsa9InUsuas DNA Tagld NanoDrop spectrophotometer

Wi uuSua DNATaewmnia polymerase chain reaction (PCR) Tae amplify 9154
HWMU S the internal transcribed spacer (ITS) region aeld primer ITS1F wae ITRAR G 98]
AUTUNIZAUEIUYDY [TS1-5.8SrRNA-ITS2

- duKANNISYI PCR UStnms 20 UL 1% deionized water 10.3 AL, 5X Buffer 4.0 1L,
10 mM [TS1-F primer 1.0 UL, 10 mM [TS4-R primer 1.0 Ui, 2.5 mM dNTP 1.6 U, Tag

polymeras 0.1 LU kg DNA 2 LUl

- an1gn19¥i1 PCR Ao Tunouiiuusn initial denaturation gaimndl 95 asAvaLiea
nan 5wl wagdufiunig 35 sou Tudumeu denaturation gaundl 94 BsAwAdya 1A 1
W11 annealing aunadl 55 D4AYALTYE LIA1 2 WIT extension QU 72 BIANIALTYE LIAT
2 il uagludunougniine final extension gamgdl 72 ssreaidea 1 10 il

~ 91ntuih1 PCR product #ild vimns purify wazes sequencing wasannlsu sequence
nswIsuiiisuiugiudeyalu GenBank lnens blast

3.6 N5ATIEdRYANINEDR
W7oy au13LAT18vANLUTUTIUAEY Analysis of Variance (one-way ANOVA) Uaz
W3uflBuANLANANSATL0A BYBIIH AT NSRS TEMI19YANITNARDIAIE Duncan’s New
Multiple Range Test (DMRT) fisssuamuauidosiu 95% Tngldlusunsudnsagy SPSS
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NaN158LazaNUSIuNA

1. MIARLENEIeNUSEan

Mnnsfauenaeiugiasd wud Tumsifuiegsdmea 3 ade 9aneaatin dualiag
Sunedin1 Swiands Taewudiadiidauentd Sruuiedu 48 lolwan wonidu adafl 1 $1uu
15 Telenan adeft 2 F1uau 12 lolwian wazadedl 3 1w 21 lelaway uasvaaeuianssunis
E"J’Ué’jy’qL%@ﬁa‘lsﬂiuﬁwnmuuﬂu I§urde V. parahaemolyticus, V. harveyi waw V. vulnificus
#2875 modified agar well technique WU 1 fataWus das 7 arursadud a17o
V. parahaemolyticus 31U 16 lelgian Fudude V. harveyi 313U 16 lalaian wezdudude
V. vulnificus §1uau 16 lelsan (115197 3.1)

M15197 3.1 Snuaeiuiadnuentd wazdwiuanenugiadiaunsadugutenelsaluiewni

Wity
. Sl IuNaeRugdadndudutenelsalufeiiwinunly
ATIN o ol
BUMagIg mawuqaelmm V. parahaemolyticus V. harveyi V. vulnificus
wenle
1 15 5 5 5
2 12 a4 a4 a4
3 21 7 7 7
374 a8 16 16 16

16



2. mswedeunstusudenalsavasdadlusiuledin

MnmsiaeiusBan 16 lelean nagevianssunissuadedelsalufsmauuuly éud
o V. parahaemolyticus, V. harveyi wag V. vulnificus #1735 modified agar well technique
(AT 3.1) wuin Bad 10 lelewan fiRanssudududenelsalds laun cCs, CC12, CC15, CCl6,
CC18, CC20, CC24, CC26, CC30 waz CC 32 Insfadloluian CC26 anunsadudadonelsn V.
parahaemolyticus, V. harveyi Waz V. vulnificus l¢dsan fAanssunisduda 13.8, 21.8 uay
231 Taduns nruaayu luvasiileleian cCc7 dRanssun1sdud ad enelse V.
parahaemolyticus wag V. vulnificus tosdian Ao 6.9 uaz 6.8 fadiuns muadu luvazile
Toiaw CC22 fRanssunissudadenslsn V. harveyi toeiian Ao 6.8 Tadluns (3137t 3.2)

A197197 3.2 wafanssunsdugutenslsa V. parahaemolyticus, V. harveyi Wag V. vulnificus
Yosaeiuidaniuents

AANTSUNISTUTNTRNDLSA (Haauns)

Tolatan

V. parahaemolyticus Vibrio harveyi V. vulnficus
cca 7.2 7.3 7.5
ccr 6.9 7.1 6.8
CC8 10.2 10.5 111
CC10 7.0 L% 7.2
CC12 9.0 10.1 9.9
CCl4 3 T4 7.3
CC15 9.1 9.5 9.3
CC16 10.5 10.4 9.1
CC18 111 9.2 10.0
CC20 12.9 14.5 15.0
CC22 7.0 6.8 7.1
cca4 12.5 18.1 15.9
CC26 13.8 21.8 23.1
CC30 10.0 11.2 9.1
CC32 13.1 14.6 16.1
CC34 7.8 7.1 7.8
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sala S o

NSAAKENLYDYAUNTI NN

denelsmiieneuiidenldinaia cross streak adu
wiallafideuarlinanisnageudisinda (Lertcanawanichakul and Sawangnop, 2008) ag14ls
fonu mndanniniulavesgiunisisaessiafinaasudinuuandeiu azvililaanunse
Funpianssumsdudsldetetaey mimaauﬁamiumsé’u&L%adaisﬂiuﬁ:amﬁaLLauuwiu
laun V. parahaemolyticus, V. harveyi Wag V. vulnificus ﬂ%&‘f‘j Jeldiwatia modified agar well
technique Tng1n agar block ve38aid 1Unfiazdl generation time uUATWUATISY wavans
5U§ﬂﬁwﬁm%ﬂuﬁz ¥ stationary phase %38 decline phase %Qmﬁul”ﬂu agar block vesdan
ilov agar block vasdasnnaoufunuaTiBe3sanunsauiu clear zone wiedanssumstudaude
nelsalragnesdnuay (Chalad et al., 2018)

MW 3.1 Anssunisdugadenalsatunsvniwauuly (V. parahaemolyticus, V. harveyi wag
V. vulnificus) 9838@d 91835 modified agar well technique
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3. nsnagauANUUNevasdadlusiulefin

nnsthateiugdad 10 leloan umegeuanudufiviedawiwiuuily Tnein cell
pellet unazlalganuivsunnududulnls 1 x 108 CFU/ml wagiin suspension 912U 20 pl
o llufevnmunly denawiuly 5 3u wuin Aefidalelaian CC8 CC18 CC20 CC24 uay
CC26 fi8ma1sonTinfevar 100 Tuvmeiidsdaloleian CC12 CC15 CC16 wag CC30 fdnasen

Yovay 96.7 + 4.7 wagrfidnloluian CC32 fdnssenovas 93.3 + 0 (91971 3.3)

o Y} aa = Y
MA1919N 3.3 a@]ﬁ’]ﬂqiﬁaﬂsﬁﬂmmaﬂﬂﬁfﬁiuqimqjLL'Juu’]VLlI

Lolgan 9131N150¢58AYDIN (%) (n = 15)

24 . 48 . 72 . 96 . 120 2.
Cccs8 100 100 100 100 100
CC12 100 100 100 100 96.7 £ 4.7
CC15 100 100 100 96.7 + 4.7 96.7 = 4.7
CC16 100 100 100 96.7 + 4.7 96.7 = 4.7
CC18 100 100 100 100 100
cCc20 100 100 100 100 100
cc2a 100 100 100 100 100
CC26 100 100 100 100 100
CC30 100 100 100 100 96.7 = 4.7
CC32 100 100 100 96.7 £ 4.7 933+0
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4. msnedaunsTandInvasdaniusiulafn

PInMInadeunIsTentinvedas 10 lelawan Inei suspension waglelmaniiusuniny
WWudldl 1 x 10° CFU/mL d1uau 20 pl @adluludavawuunla wudn denaniuly 1 5u
USunaunssentinvesdanlelaian CC26 18n51n1550AgeEn Av 3.6 x 10° CFU/ml uazlaleian
CC20 CC24 CC8 CC30 CC18 CC32 CC12 CC16 wag CC15 AT1UUNITI0ATInUadananal
audeU wazusaglelaaniisuavanandonatiuly 10 Yu TneUSunanssendinvesdadle
Twian CC26 SansiiviinusonTingegaillawfivuiulelaandu fe 8.5 x 107 CFU/ml uag CC20
CC24 CC30 CC8 CC18 CC12 way CC15 Ad1uuanad Ao 5.5 x 10% 2.1 x 10% 1.6 x 107, 9.4 x
10, 4.3 x 10 waz 3.8 x 10 CFU/ml sugsu lunazdilolsian CC16 waz CC32 ldnunissen
Fndlonamuly 10 Ju (nwil 3.2)

7.0 1
6.0 7 —e—Cc8
— —8—(CC12
= _
S 5.0 CC15
] CC16
% a0 - —8—CC18
] —8—CC20
§ 30 - —e—CC24
< —8—CC26
. —8—CC30
S 20 A
—0—(CC32
1.0 A
0.0
1 2 3 q 5 6 7 8 9 10
Day

P ° a sl B v @
2NN 3.2 Swumssentinveslelaandadnaadilufanuauuly Wussezian 10 Ju
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5. msnadaunsianiziulaanvesdanlusiulafn
PinnsnadeunisBaneiulaasuesdadineii suspension wiaglelmandiusuaududu
16 1 x 10° CFU/ml $1uu 20 pl daciluludsawauunly wuin denairld 1 u s
msinzAnvedlelyan CC26 CC24 CC20 ddmnulnalfusiu As 2.9 x 10%, 2.1 x 10% uag 1.8 x
10° CFU/ml pudsy waziienaniiuly 10 fu S1uwaunisnishin fie 6.2 x 10, 4.1.9 x 10 way
3.7 x 10 CFU/ml snuansiu luvaueiilelsian CC18 §81uau 2.7 x 10 CFU/ml waglelaan CC8
fi$uu 0.8 x 10 CFU/ml Taemuailelaan CC12 CC15 waz CC30 Wfinsimefndulaadiile
wawWuly 9 Su warlelean CCL6 way CC32 ldfinmsimsdadulsamiiionasill 7 Su (rmw

7 3.3)
50 7
45 -~
! W CCs
40 7 | I
M CC12
7 ]
z 35 i’ M CC15
\ I
@ 30 1 | CCl6
1 ]
) M CCis
o 2.5
L2 I W CC20
+ ] 1
§ 2.0 [ ! W2
>
[
5 15 3 W CC26
2 W CC30
10 i W CC32
0.5
0.0
1 2 3 4 5 6 7 8 9 10
Day

dl o = U L Y U
2N 3.3 Sunmsianiziulgadvedlelaandadiuinuuunly Wuszezian 10 Tu
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6. msUusdviadadlusiulefn

MnmsAne wud Badiiianssududadenelsalda s1uau 10 lolean Aikunisnagen
amudufiv m3sonddn nMsimeiniuleas wuin dalwalleladdvnuuemsiaeade SDA
fugruinennelindosganssmifisUinmasd warguly (amdl 3.9) uasilonluyinisusdui
WU31 SaRisiuauiavun 4 394 way 5 aUTd laun Saccharomyces cerevisiae, Candida
tropicalis, Wickerhamomyces anomalus, Yarrowia lipolytica wag C. elabrata 19 o il
%identity SEWIN 99 - 100 (A5 3.4)

A 3.4 lalatiuueInnsideatia Sabouraud Dextrose Agar (N Uag A) kardngIWINEI1UD
ganniglindesqanssed (v uag 9)
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M13197 3.4 nansusvliaveslelaandan 10 aneug

Tolwian ITS region % Identity
CC8 Saccharomyces cerevisiae 99
CC12 Candida tropicalis 99
CC15 Candida tropicalis 99
CC16 Candida tropicalis 99
CC18 Wickerhamomyces anomalus 99
CC20 Saccharomyces cerevisiae 99
ccza Saccharomyces cerevisiae 100
CC26 Yarrowia lipolytica 99
CC30 Wickerhamomyces anomalus 100
CC32 Candida ¢glabrata 100

NSINUSUIU DNA maawmadla PCR 1oy amplify kagmainudinalolnanssiumus the
internal transcribed spacer (ITS) region awwiulgadussansnndmsunisusliviinvesdan
NNSANYIUBY Hesham et al., 2014 51897915 ALNUTUN DNA wazmaiduiinalelng
MITIATLNU L TS region @115y AU LT 08 @6 Kluyveromyces marxianus hag
Kluyveromyces lactis 1aadl homology 97% waglunisuiaisuiindlelnansesiunie TS

. & v a A | Ao e v A v =1
region YAV BINAUAIYNTD filamentous fungi @1UITOUNITYANTEAUIUALALZH homology
97.7% (Kwiatkowki et al., 2012) UU ITS region H HILRUIN v u conservation and variable

. v O = & a Aa o o & v v € s 13 1 a o
non-coding sequences AaludluATRIRLNENAMTUNTUSTAUduTUSYRBadLnaz Ia

(Groenewald et al., 2011).
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A3UNaNT5I3Y UazUalaualue

nsfnuideuszans amiadlusiuleAnlunisaunudenelsealudavwiuunla
ansnsofauenaneiugiad s1uau 10 loluan ffRenssusudadonalseludemmnumuly Téud
V. parahaemolyticus, V. harveyi wag V. vulnificus 718735 modified agar well technique wag
Sonaaeuanuiduiiv Sninssendin uaznsinziadulead wuin Sadlelsian CC26 CC24
CC20 CC18 uaz CC8 hiflmnuluiivaans dns1n1ssending awnsanzindulaadla was
nmMsvsdvindas wuin Wudaduds v, lipolytica, S. cerevisiae Wag W. anomalus 11190
inlulflunmswnsdestamuuuludionusuderelsald Wumsduadunamizidesdn i
Huiinsrodaundeuetnediiu iendnomsUaeadodmiuduilnauasifiuyarnanindn i

dmdvenideluounanas@nvifinfslududadiva 3 vdnd aranisaonsedunis
wsydule warpiduiuvestanuinunliliviels welinshdad 3 vliafinan Tuldiunns
wzdssdenwuuilulfessdifudnenin
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UIFTUIUNIA

YalgnIusl uasrien. 2555, aadnwaizues Vibrio vulnificus AuenlsangUisuazdsuindon.
Wentnus enmansuiiUaudin a119a%inen innIne1deasvaiuasuns. 1-89.

51v%y dufing. 2545. 4139N191 Penaeus vannamei. uiguumnalulagy1iiiu. 14: 102-
103.

widnwal 413519 way U3y qa55unda. 2554. win-51 wazdad. Tu nlug) Anfinu
(UsIUTBNI9). 98TV IneTly. faniadedl 9. nyaumme: PasnsaiuMInend. 323-378.

e 'E“Tmﬁag, WWNING 13O, Yuna @INes way TR YTa. 2549. n1sldydunidluslulesinlu
mﬂﬁymﬂquam"w (Penaeus monodon Fabricius). mwiw‘umﬁmmimaa
uANeNdeinunIANERs ASeT 44, 214-228

Wunns and, ausial Inseysal wag Wusasel adaAn1yaunag. 2561, Havesevsiasudan
(Saccharomyces cerevisiae) foUszansnmnisiaseyAvlnlazATalveudonlulan
fia (Oreochromis niloticus) AflsAunsia s wLURaTY, NIANTINGIMNARTYTN.
23: 649-668.

Fouwn Sauna, glsrssns Tauna uazaug) dawne. 2554, SenuNTISesERuTneauvesh
faamazmnidlewdelulrduiduluemmsdanuunly. smingdomaluladse
IPAATITY.
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ITS P s

Standard ID o 4_macrogen

Sequencing

ITS region service report

Order Number :  HC00431111
Sample name: CC8_contig_1

Information

Primer Information

Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences

ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTA GGT GAA CCT GCG G) 3'
ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3 ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'
| Accession | Description |Length| Start | End |Coverage| Bit | E-Value Match/Total| Peto |
FJ793809.1 Saccharomyces 874 13 848 95 1524 00  833/836 99
cerevisiae

Eukaryota Saccharomycetaceae Saccharomyces Saccharomyces cerevisiae

------ Saccharomyces cf.[(gi:KY105181)
-------- | cC8_contig_1
i Saccharomyces cerevisiaelgi:F|793809)
| Saccharomyces cerevisiaelgi:LC413767)
Saccharomyces cerevisiaelgi:LC413776)

-------------- Saccharomyces cerevisiaelgi:KY630581)
| -------- | ------ Saccharomyces cerevisiaelgi:KY630580)
| | Saccharomyces cerevisiaelgi:LC413762)

---------------------- Saccharomyces cerevisiaelgi:LC413768)

Saccharomyces cerevisiaelgi:LC413770)

Saccharomyces cerevisiae(gi:LC413769)

Characterization

Saccharomyces is a genus of fungi that includes many species of yeasts. Many members of this genus are considered
very important in food production. It is known as the brewer's yeast or baker's yeast.

Saccharomyces cerevisiae is a species of yeast. It has been instrumental to winemaking, baking, and brewing since
ancient times. It is believed to have been originally isolated from the skin of grapes (one can see the yeast as a
component of the thin white film on the skins of some dark-colored fruits such as plums; it exists among the waxes of
the cuticle).
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ITS B
Standard ID e~ €_Mmacrogen

g:g;'f::tcing
ITS region service report

Order Number :  HC00439840
Sample name: CC15_contig_1

Information

Primer Information

Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences

ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTAGGT GAACCTGCG G) 3'

ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3' ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'
(ccossion | Descrpion [ Lengin| stan | nd [Goverage| 8t | Eatu [Watcnrom] peto|
EF190223.1 Candida 556 20 556 96 968 00  534/538 99

tropicalis
m Family ‘ Genus Species
Eukaryota Debaryomycetaceae Candida Candida tropicalis

------ Candida tropicalis(gi:EF198007)

-------- || Candida tropicalis(qi:EF197993)

I Candida tropicalis(gi:EF190223)
I CC15_contig_1

I Candida tropicalis(gi:EF198020)

l | s Candida tropicalis(gi:EF200068)

| I *----- Candida tropicalis(gi:DQ680841)

-------- Candida tropicalis(gi:HQ412611)

Candida tropicalis(gi:MH260384)
Spathaspora sp.(gi:MH591472)
Candida tropicalis(gi:KX198669)

Characterization

Candida is a genus of yeasts and is the most common cause of fungal infections worldwide. Many species are harmless
commensals or endosymbionts of hosts including humans; however, when mucosal barriers are disrupted or the
immune system is compromised they can invade and cause disease.

Under investigation
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ITS P—r—
Standard ID feen ~ €_MNACrogen

Sequencing
ITS region service report
Order Number : HC00431111
Sample name: CC16_contig_1
Information
Primer Information
Sequencing Primer Name Primer Sequences ‘ PCR Primer Name Primer Sequences
ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTA GGT GAA CCT GCG G) 3'
ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3' ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'
| pccession | Descripion | Lengin| star | €n [coverage| it | elue [etchot Pt
EF190223.1 Cancida 556 8 537 95 961 00 5285531 99
tropicalis
Kingdom \ Family Genus ‘ Species
Eukaryota Debaryomycetaceae Candida Candida tropicalis

-- Candida tropicalis(gi:EF198007)
-------------- Candida tropicalis(gi:EF197999)
-------- ’ =-=-=-=------- Candida tropicalis(gi:MH718831)
-- Candida tropicalis(gi:MG599209)
| ------ Candida tropicalis(gi:MG720231)

| ------ Candida tropicalis(gi:MH718818)
| ------------------- Candida tropicalis(gi:EF198020)
------ Candida tropicalis(gi:EF192215)

------ Candida tropicalis(gi:EF190223)

CCl6_contig_1

------------------------------------------------------ Candida tropicalis(gi:EF192229)

Characterization

Candida is a genus of yeasts and is the most common cause of fungal infections worldwide. Many species are harmless
commensals or endosymbionts of hosts including humans; however, when mucosal barriers are disrupted or the
immune system is compromised they can invade and cause disease.

Under investigation
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ITS v

Standard ID s~ € _Macrogen

Sequencing
ITS region service report
Order Number : HC00434369
Sample name: CC18_contig_1
Information
Primer Information
Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences
ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTAGGT GAACCTGCG G) 3'
ITS4 5' (TCC TCC GCT TAT TGATAT GC) 3' ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'
—m-m-mm—m
KP1328831  ickerhamomyces o, 620 96 1133 00  620/623 99

anomalus

Eukaryota Phaffomycetaceae Wickerhamomyces Wickerhamomyces anomalus

.............. Wickerhamomyces anomalus(gi:KY105873)

------ Wickerhamomyces anomalus(gi:KJ451711)
'— ----- Wickerhamomyces anomalus(gi:KY105896)
...................... Wickerhamomyces anomalus(gi:KY105887)

Wickerhamomyces anomalus(gi:KY105888)
| I— ----- Wickerhamomyces anomalus(gi:LC413783)

-- Wickerhamomyces anomalus(gi:KP132883)

| -------------- Wickerhamomyces anomalus(gi:KY105890)

‘ Wickerhamomyces anomalus(gi:KY105886)

CC18_contig_1
Wickerhamomyces anomalus(gi:KY105856)

Characterization

under investigation

Wickerhamomyces anomalus, also known as Pichia anomala and Hansenula anomala, is frequently associated with
spoilage or processing of food and grain products. Its capacity for growth on a wide range of carbon sources at low pH
under high osmotic pressure and with little or no oxygen enables it to propagate in a wide range of environments. It is a
non-Saccharomyces wine yeast that contributes to wine aroma through the production of volatile compounds.
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ITS SIS

Standard ID = & _macrogen

Sequencing

ITS region service report

Order Number :  HC00434369
Sample name: CC20_contig_1

Information

Primer Information

Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences
ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTAGGT GAACCTGCG G) 3'
ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3' ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'
| Accession | Description __|Length| Start | End |Coverage| Bit | E-Value MatchTotal | Pet.ch
h
KY105149.1 SeES acrf°my°es 845 10 835 97 1513 00  824/826 99
Eukaryota Saccharomycetaceae Saccharomyces Saccharomyces cf.

-------------- Saccharomyces cf.[gi:KY105149)
------ Saccharomyces cerevisiaelgi:LC413771)
------ CC20_contig_1

---------------------- Saccharomyces cerevisiaelgi:LC4137693)

-------------- Saccharomyces cerevisiaelgi:LC413767)
------ Uncultured fungus(gi:KR535290)
------ Saccharomyces cerevisiaelgi:F]793809)

------ Saccharomyces cerevisiael(gi:LC413762)

---------------------- Saccharomyces cerevisiaelgi:LC413776)

Saccharomyces cerevisiaelgi:LC413770)

- - - Saccharomyces cerevisiaelgi:LC413768)

Characterization

Saccharomyces is a genus of fungi that includes many species of yeasts. Many members of this genus are considered
very important in food production. It is known as the brewer's yeast or baker's yeast.

under investigation
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ITS v

Humanizing Genomics
Standard ID ., ,.macrogen
Sequencing
ITS region service report
Order Number: HCO00434369
Sample name: CC24_contig_1
Information
Primer Information
Sequencing Primer Name Primer Sequences ‘ PCR Primer Name Primer Sequences
ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTA GGT GAA CCT GCG G) 3'
ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3' ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'
| Accession | Description | Length| Start | End |Coverage| Bit | E-Value MatchTotal| Pet.cs |
)}
CP006448.1 Saccharomyces 160626 43970 43897 0 1515 0.0  820/820 100
cerevisiae 0 5 6
Kingdom \ Family Genus Species
Eukaryota Saccharomycetaceae Saccharomyces Saccharomyces cerevisiae

CC24_contig_1
Saccharomyces cerevisiae(gi:LC413774)

Saccharomyces cerevisiael(gi:F)793809)

| Saccharomyces cerevisiaelgi:LC413762)

I Saccharomyces cerevisiaelgi:LC413768)
| -------------- Saccharomyces cerevisiaelgi:LC413767)

-------------------------------- l ------ Saccharomyces cerevisiae(gi:LC413771)
------ Saccharomyces cerevisiaelgi:KY630581)

‘ Saccharomyces cerevisiaelgi:LC413776)

Saccharomyces cerevisiaelgi:LC413770)

Saccharomyces cerevisiae(gi:LC413769)

Characterization

Saccharomyces is a genus of fungi that includes many species of yeasts. Many members of this genus are considered
very important in food production. It is known as the brewer's yeast or baker's yeast.

Saccharomyces cerevisiae is a species of yeast. It has been instrumental to winemaking, baking, and brewing since
ancient times. It is believed to have been originally isolated from the skin of grapes (one can see the yeast as a
component of the thin white film on the skins of some dark-colored fruits such as plums; it exists among the waxes of
the cuticle).
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Standard ID o ¢ _madcrogen

Sequencing

ITS region service report

Order Number :  HC00431111
Sample name: CC30_contig_1

Information

Primer Information

Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences
ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTA GGT GAA CCT GCG G) 3'
ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3' ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'
| Accession | Description | Length| Start | End |Coverage| Bit | E-Value |MatchTotal | Pt.cy
LC413783q  |Viekerhamomyces o5 40 622 98 1133 00 613613 100

anomalus

Eukaryota Phaffomycetaceae Wickerhamomyces Wickerhamomyces anomalus

.............. Wickerhamomyces anomalus(gi:KY105873)

’ | ------ Wickerhamomyces anomalus(gi:KY105896)

------ Wickerhamomyces anomalus(gi:K|451711)

.......................... Wickerhamomyces anomalus(gi:KY105886)
"""" ’ Seeesseeseeesseeseeeenaeeeaee Wickerhamomyces anomalus(gi:KY105887)
‘ Wickerh yces anomalus(gi:KY105888)

’ ‘ CC30_contig_1

Wickerhamomyces anomalus(gi:KY105856)

Wickerhamomyces anomalus(gi:KP132880)

‘ Wickerhamomyces anomalus(gi:LC413783)

Wickerhamomyces anomalus(gi:KP132883)

Characterization

under investigation

Wickerhamomyces anomalus, also known as Pichia anomala and Hansenula anomala, is frequently associated with
spoilage or processing of food and grain products. Its capacity for growth on a wide range of carbon sources at low pH
under high osmotic pressure and with little or no oxygen enables it to propagate in a wide range of environments. It is a
non-Saccharomyces wine yeast that contributes to wine aroma through the production of volatile compounds.
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ITS ———

Standard ID o macrogen

Sequencing

ITS region service report

Order Number :  HC00431111
Sample name: CC32_contig_1

Information

Primer Information

Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences

ITS15' (TCC GTA GGT GAA CCT GCG G) 3' ITS15' (TCC GTA GGT GAA CCT GCG G) 3'
ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3' ITS4 5' (TCC TCC GCT TAT TGA TAT GC) 3'

Subject Score Identities

SN >+ = (N == N N =
—-mm-mm—m

LS398120.1 [Candida]
glabrata

Eukaryota Saccharomycetaceae Nakaseomyces [Candida] glabrata

886 860 97 1589 0.0 860/860 100

------ [Candida] glabrata(gi:LS398120)
— | ----------- CC32_contig_1
| [Candida) glabratalgi:LS398114)
Candida glabratalgi:FN652301)

‘ l -- --- [Candida] glabrata(gi:LC317498)

-------------- [Candida] glabratalgi:LC317497)

--- i ------ [Candida] glabratal(gi:KY102104)
I -------------- [Candida] glabratal(gi:LC388879)
------------------ --- Candida glabratal(gi:KP131704)

’ [Candida) glabratalgi:LC389264)

----- .- - [Candida) glabrata(gi:LC389256)

Characterization

Candida is a genus of yeasts and is the most common cause of fungal infections worldwide. Many species are harmless
commensals or endosymbionts of hosts including humans; however, when mucosal barriers are disrupted or the
immune system is compromised they can invade and cause disease.

Under investigation
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1. Mueller Hinton broth (Difco, USA)
AUUTENAUVBIDINSIABUTDIY NSUADARNS

Beef, infusion from 300 NSy
Casein acid hydrolysate 175 nsu
Starch 1.5  nsu
¥ndu 1000 addng

Feownsideade 21 nfu nanluuingy 1000 fadns Wuhluduaulanseiuazaty daluvin
usmnwemeniiaisninuduleun (Autoclave) igaumgil 121 ssreaifod AU 15
Uauanean151987 1381 15 u¥l (pH 7.3 + 0.1 91 25 seAealdua)

2. Mueller Hinton agar (Difco, USA)
AUUTENAUVBIDIYNSLALNTDIY NSURDARNS

Beef Extract 2 n3u
Casein acid hydrolysate 175 Ay
Starch 15  n3y
Agar 17 N3y

0 msiaeuTe 38 nTu nawluinau 1000 dadins dluduaulavseiuazany daluvi
Wusmnniesieviieidsnnuduleun (Autoclave) Mgaumad 121 ssrwaidua ALY 15
Uauaron151982 1181 15 Wil (pH 7.3 + 0.1 1 25 asaLsaLted)

3. Sabouraud dextrose broth (Difco, USA)
AuUsENOUVRIDIMNSRENTDLUY NSUADANS

Dextrose 20 n5Y
Peptone 10 nsu
YINaY 1000 Hadans

Frownsaete 30 n3u wanluuingu 1000 dadns ilusuaulaviejuazate
luviliusimnigemensieidsainuduletl (Autoclave) Ngamall 121 asrigaidea Ay
fiu 15UuARn191912 1987 15-20 Ul (pH 5.6 + 0.2 11 25 oA waide)
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4. Sabouraud dextrose agar (Difco, USA)
AUUTENAUVBIDINSIABUTDIY NSUADARNS

Dextrose 40 N3y
Peptone 10 N3y
Agar 15 N3y

Fromwnsideate 65 n3u wanluuingu 1000 Tadns thlusuaulaniejuazate
luvilivsimanidemensieidsainuduledl (Autoclave) Ngaumail 121 asrnwaidea Ay
A 15Uounsan1319ia Atnan 15-20 Uil (pH 5.6 + 0.2 91 25 asrwaidus)
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