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Abstract

Two hundred and twenty three yeast strains were randomly isolated from Korean traditional nuruk. Among them,
six urease producing yeast strains (designated JJA, JJB, J122, SHA, SHC and SH10) were selected on the Christensen
urea agar plates. They showed the same pattem in the PCR-RFLP analysis of the ITS I-5.8S-ITS II region digested
with Haelll and HinF1 restriction endonucleases. Its DNA sequences showed 100% (strains SHA, SHC and SH10)
and 99.8% (strains JJA, JJB and JJ22) identity with those of Issatchenkia orientalis type strain ATCC 24210.
Phylogenetic analysis resulted in that all the strains were closely related to I orientalis. Two representative strains,
JJ22 and SH10, showing the highest urease activities were selected for further characterization. Their morphological,
physiological and biochemical characteristics were also the same as L orientalis. Therefore, both the two strains
were identified as L orientalis. They could grow at a wide range of temperature between 20-40°C as well as pH
between 2.0 and 10.0. However, a higher level urease activity were obtained at acidic pH than that at alkalic
pH. The maximal level of urease activity was obtained at 30°C (strain SH10) or 35C (strain JJ22) and in a liquid

medium adjusted to the initial pH 5.0.
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v AEZ 5 Proteus, Klebsiella, Morganella, Providencia
spp.& XS FUlMT Y} Helicobacter pylori,
Proteus wvulgaris, Ureaplasma urealyticum, Lactobacillus
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Cryptococcus spp. 59 ER7F €84 Joh1,2,4-7).
Helicobacter pylori9] ureaseE ©]-8-3t EU ol A4t
FozH ks Folete] Aol B8 S vEs
Aoz dHA dof o] WA S $15}] urease®]
A FFE ZARIE STkB).

TS ureaset AHEY EFe] 14 Aol #Ast=
Ao g A Aok LRrAHQl EFAITEY shS] Bacillus
pasteruii®] urease= 24 E3Z AYAH o]k EFAE o]
83t B89 calciteE F4d38a HAE FE3HH9,10).
olgA FE calcite= ZAB|Eol ZstA F2bste] £4
Y EE distA shAY ddo] dojdt FAYE ¥ Alo|E
HFe 9Es 517] "ol o] & AlitAd A%l E (bacterial
cement) FLE SHCOR(11,12).
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A&y whgate] kAol g7l o] E(EC, ethyl
carbamate, urethane)Z A4 3Hc} o] WHS-& whg 2|2 o] Ak
oo A3t 78S 29 oS @33 2PATh13). 2%
9 ECE A+, X=F, W, 87 2E, X=, 1, A
T T HaAEAA HEEE o= WeA 1 ot
(13-17). FEvhel A F o okE A elA 2004375 4
AT T HEAF E TS AE 23 o
20073 1Y€ 16¥] ZYE Y Z:iﬂr—i— wigste] RdF 5
G5 FHRAFAAN HEFH] A do] thFE ATt
(16,17). Q22 Fap= H‘Eé.%oﬂ ureasei AHg|sto 2
A ke ECY ATAIQ] 84 EE o 7] wZ
UIAHA urease S HHE Ao Hg)5le] BCY) SRS vy
A AEg A7 BaiE vb Qo (15,18).
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g i AR FFo] K-S A7 st 04%
sodium propionate= % 7}3F YPD HJ#](1.0% Yeast extract,
2% Peptone, 2% Dextrose)S AF&-3}H AL urease A4 & &
2] vl A= Christensen‘s urea agar B #|(Sigma-Aldrich,
St. Lois, Mo USA)E AME-3149th 18] 31 urease 4 =4
< 3 vl A EE YNB HlA](0.17% YNB base wjo AS
and AA, 1% glucose, 0.1% urea, 5% NaCl)E A3} it}

Urease M4t 52 22|
7}2Ye| &5 YAl FA Aol WA ATE

ZF 7t A 3 09% G A ErE A95] 345N
t}. o] gl A TS 04%2] sodium propionateE 7}k
YPD HjA|of] =3ted 30Tl A] 48417 vl et U &%
o5 skt E8s 75 drAEdA A7k
X9 S Hsla e ATHS =4 YPD B Ao A]
43] Al w8t Stk FEoA EEg AR
o A urease A4 EEE AstY] 9t EE S TS
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Sigma-Aldrich A}9] Christensen’s urea agar 3 $Hilj X]o]] 3
Fate] 30Tl A 57 vk & FAAE g s 84
Bals Foz Adsi

Urease &4 =3

Urease &4 745 98] YNB H| A& A-8-3}] 30Tl
A 150 rpme] =2 oF 24A17F #S v 4T oFS 47T,
10000%g= 10:27F AA4lEe st A Feds 849
© 2 ARE3ITE Urease A4S 5 Yo} ghke]
22 Weatherburn2] indophenolH(19)2- AF&-5lo] 35}
AT} A-phenol A|2F2 25 g9] phenol®} 0.125 g9] sodium
mtropruss1dea 500 mLZ “J-8-3}a1, B-alkaline hypochlorite
<2 12.5 g9 sodium hydroxide$} 21 mL sodium hypochlorite
£ 37t 500 mLE 7885k AR5kt Urease B4
g4 =742 Mcllvaine buffer (pH 5.0) 0.25 mLo]| Mcllvaine
buffer (pH 5.0)01 ureaS 0] HE F57} 05 Mo] HE2
7Vl urease B4 578 HAuj A A v gst] AR
sl Ao ASd 05 mLE F &35t 37T 1417
HF-S-A1 71 & Weatherburn®] indo phenol A] & AF8-3}]
AGE dRUolE AT Urease 84 A T9le
2 A7) M2 AN 147 Bt R4 Eajate} 9w
Yol 1 nmolS AAlsle @49 oz kst

PCR-RFLP &4

PCR o2 AH-S 913 &% 944 DNAY Ee2l=
Kaiser (20)2} Philippsen (21)2] 3ol whe} stk &%
9] ITS 1-5.8S-ITS I1 ¥ H 9] FH-& 93} primer= ITS 1
(5’-CATTTAGAGGAACTAAAAGTCG-3") 3 ITS 4
(5’-CCTCCGCTTATTGATATGC-3’) primerS AHE-5}%
t}. Polymerase chain reaction (PCR)< Gene cycleTM
(Bio-Rad Co code 9084, Hercules USA)E Al8-3te] ddk
Q1 HEo ol wet T Wkl oFe] 50 uL7b HA sk
8519t} PCRE ZZ9 DNA GO BAE ste] Ag

BAZEE Haelll, Hinf1 - AHE-3F] 37ColA 1A17F 13-4
Zth. DNA H71952 YRR W 20)o 3t 1.2%
agarose gel, 0.5XTBE buffer& AM&-5}] 100 Vo] Aoz
A79% 3,7- 0.5 mg/mL ethidium bromide (EtBr) 890 2
GMS & UV transilluminator (Vilber Lourmat, Paris,
France) 2 J&é‘s}‘}iﬁ}. DNA @] size Z74-& marker2%
100 bp DNA ladder (Solgent, Lot No 100BPO56ZP, Daejeon,
Korea)E A3l th
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At G71AE Aol thgk ML FAMES dotR e
4573 7342 National Center for Biotechnology Information
(NCBDOIA #%93h= BLASTE ©]&3tAil AleE4s
213+ T4 €94 E (Multiple Sequence Alignment)2 European
Molecular Biology Laboratory-European Bioinformatics
Institute (EMBL-EBD)%|A] A &3H= Clustal W25 ©]-8-519]
th 223l AlE FAdA E4dA @718y Ay
BioEdit (version 7.0.9.0) X2 133 0]£3}¥ 0 H(23) <
AU A FH- X (neighbor-joining analysis)®l] 2|3} phylogenetic
tree A/d = EAoll= Molecular Evolutionary Genetics
Analysis (MEGA4 version 4.0.2) 2 138 o] 8313 0H24).
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X 143708 FFE5 Eeldt F 223 AFE skt
12 B3 FFE urease A 75 Adujz|Ql
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HFate] ureaseE A= 6 FFE 234 AW Th
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Fig. 1. Urease activities of several yeasts isolated from Korean
nuruk by using Christensen’s urea agar plate for the selection of
urease producing microorganisms.

Units of the enzyme activity was defined as the enzyme amount producing 1 nmol

of NH3 from urea for 1 hour under the conditions of this study. I, Urease activity;
@, Cell density at 660nm

© AY ALY 2™ urease B3-S ©F 20-60 U/mLE
7} urease &4 YERNSITE 28y 1 &4 9]
75 7ol 2Ho)7} e B3] SHI0 757} 552
UmLEA &) 7P %o 1 3o = 122 ¥57}F
529 UmLZA &Ao] =4 Yehsith
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ITS ¥oo| PCR-RFLP E2Ainl HEEAM

HEEOITS 1-58SITS 1T F ¥ 9] 71 E-e ol weh
zto|7b At EAPBESHA Al de o] &5
ATH25-28). & ATlAE E2] FF9] SA4E dohra
Z} PCR-RFLP 4 ¥ o] 9] A7NES 7o = &
AFENS Yol £2] 8% 6 T2 DNAS FP°o=
3] ITS 1-5.8S-ITS I S PCRE £Z3) U2 Algtas
Haelll®} Hinf1 & AH&-3te] Mg A3 6 05 EF 54
SHA| Haelll 2]l A1 400 bp, Hinf1 =2 AE 200, 300
bp =719 FL3 W=7} JEbstth (Fig. 2).
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Fig. 2. PCR-RFLP analysis of the ITS I-5.8S-ITS II region
amplified from the yeast isolates.

The PCR amplicons were digested with Hzdll (A) and Hind (B) restriction endonucleases
and resolved 1.2% agarose gel. Lane M represents 100 bp DNA ladder used as a
size marker.

T3 6 79 ITS F58SITS 1T 99 471 9S ¥4
sta o] Joe] S HAS dn B 7dF BT
Issatchenkia orientalis ATCC 242103} --AFSHA Yrelygch
5 SHA, SHC, SHI0E I orientalis ATCC 242102} 100%
o] A5AS YeRN o™ JIA, 1IB, 122+ 422 bpe] 47]
ME 5 & G71XLEY Zol7t o] 9.8% 9 FEES
YERATHALE. HIAA)). o] G7IMES ENE 3t &2
H 6719 759} fAF o7 ZARA Y Q' T2 739}
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Fig. 3. Phylogenetic tree of the yeast isolates based on the ITS
I-5.8S-ITS II sequences.

Letter T after each strain number represents a type strain.
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Fig. 4. Effects of the temperature on the cell growth and urease
activity in L orientalis JJ22 and SHI10 strains.

O, Cell density of 1122; [, Cell density of SH10; @, Urease activity of JJ22; I,
Urease activity of SHI10
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Aste] wjA12] Z7] pHE 2.0914 10.0744] 1.0
29 T 2 2 7o) A% @ B BHS 24D
AE Fig 59 2ok F A5 KL BT pH 2-67H4
ALY FAH o] %53 H oL pH 7.0 oo AE
AT 7} 725 S YJERNQTE Urease 43S 2
#5 B pH 50014 HAhAE Yehiglom pHrE o wrol
A obd 7S Fae] GAJo] sk e YEh)

of



312 Sk 2 F 275818 A 4|19 A3 (2012)

Table 1. Characteristics of the isolates JJ12 and SH10

Characteristics 122 SH10
Morphological
Form Cylinderical Cylinderical
Vegetative production Budding Budding
Pseudomycelium, true mycelium Absent Absent
Culture in YM media : Pellicle, ring Absent Absent

Growth in YM media

Physiological

Splitting of glucoside, Starch hydrolysis, Acid production of glucose
Urease test, Ester production

Growth in 50% glucose, 10% NaCl or at 37°C

pH

Moderate growth, circular, convex Moderate growth, circular, convex

2.0-100

Fermentatioon

Arabinose, Galactose, Ribose, Sorbose, Lactose, Maltose, Raffinose, Rhamnose, Sucrose,

Trehalose, Innositol. Glycerol, Mannitol, Xylitol, Dextran, Inulin, Starch
Fructose, Glucose, Mannose

Assimilation (C source)

D-arabinose, L-arabinose, Galactose, Sorbose, Lactose, Rhamnose, Adonitol, Dulcitol, Erythritol,

Inositol, Mannitol. Methanol, Citric acid. Salicin, Starch

Mannose, Ribose, Fructose, Glucose, Raffinose, Sucrose, Dextrin, Inulin, Ethanol, Glycerol, +

Lactic acid, Malic acid,
Maltose, Trehalose, Xylose
Sorbitol

Assimilation (N-source

Potassium nitrate, Sodium nitrate
Cadevarine

L-lysine

+, positive; —, negative; w, weak

95&}.

eo 5 (31)Y AT Aol 23HH malic acid 23l TF=
Tam I orientalis KMBL 57742] 73%- 1559 O, &%,
pH, NaCl 5 g4l thigk Ale] 73t 53] pH 20004 =
Ago) Faet AE AL v} 1o [ oriemalis= U230
7%}04 i*w 5RO H5S 548 Z Uehd b gl
A3A Q) 7S 9] pHIF 2226 AEE LA glo] o
FE9 A WS w21 e folEt sl
AA| o] 5] pH 2.0 PRkl A5 2 Ax W4y
Ao %74 % 1 ﬂf‘»‘}oq AT Foll Aok
Urease= a2 Zo A LA ECE AAs= 24
E—éﬂ%‘oi’ﬁ EC«] s N F e 2o
HE 2 FO A ECO S oAlsH] 91 vt
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Fig. 5. Effects of the initial pH of the liquid media on the cell
growth and urease activity in 7. orientalis JJ22 and SHI10 strains.

O, Cell density of 1J22; [, Cell density of SH10; @, Urease activity of JJ22; I,

Urease activity of SH10
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