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e & iR 2 B B R FLAR RUPhAY Bk v B8 Sk A BY 43 47
B¥E THE

(PERAFEMEDTRE XL 100080)

B B M8 Rk ik (CHEF) RESHT T 58 5k 48 8 (Candida krusei) , B}
AT R £ BEEE (C. lambica) IR B LR (C. valiad) MEREHHRIEKEE, RAXZ#
. REHUMR2EBEHNAS AR MNEROE DNA S THE, Y ESREHREHR TR
FEHRE. EXRAILFERRHER L, MET AS 2.75(FHEFE H (C. incospicua) , AS
2URFEEFE R C. lambica) 1 AS 2. 172K EF) S ZHhBELBRH G+C & BRI
MEER, BMEREN C itconspicua I GHC SR EL R HBLAB RN
Rk by SR8 RU £ B B4 M IE A, AS 2.75 1 AS 21772 BRI £ 888 (C. valida), AS 2.1182
TR B (C. krused).
XA KRB, GHC 8 R, BHLEAR, %

e B BB 7 28, R UIE SR E A4 B A 4S5 X RO R, (Hixss
RRERARM TRABRSGEMEFRDY. HURGEANERE ST UH T,
HABAASR (0 R XN KR ERLED) HE2 R AT RS, FHik, Q545
EAURNEREAAFEEEFAEIMKEANZERTEN. I THMEEDE
TENAR FMNERSHFEASEEs ABSEN 2240 R 5, RN HBA
FTEYFHAMEREXRNS FARETE, PESAN L EHRERTE T
EHFEED,

VEFE LB T %S 8B 2 B (Candida krusei) B KA VRN B Lo o] 18 2 B3 (C.
lambica) ELARBR 2 RE B (C. valida) FAERK LR ZR FHER, F R T REEFES
K2 EREN. CESRERAMHERPFITMER L, ME T REBEREY AN GE
0 (CGMCC) BT R MR 22 B B 18 P9 IR 6 2 43 514 7 % 1B L BE &) (C. inconspicua) FIBE K.
AR B (C. lambica) BIF B R (AS 2.75, AS 2.1182) K — R ER B (AS 2.1772)
B GHC S RMBK MK &R, F I AR BN EI#HT TEHLE.

1 Mgk
L1 fhtEHENERESE
T T BB 2B RERLE 1. ERAESWERARA AR EER van
der Walt 1 Yarrow i it ) BE RE 8 4> 3547 ¥ 7 sk 47181,
1.2 DNA 2B

AT 1995410 H 24 H ¥,
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AR M Marmur 8977 B UHEFT, (B 20T Bodk: 40 i Bk B) %7 BB (Lyticase, Sigma)
BEH . DNA M2 H RNA B A (E7) M o0 (H™) £ RNA I8, fHENE
E (Proteinase E, Merck) 314, 2L 5 A DNA 35 F 0.1 x SSC 28 bl i 850 ok
BEit d M LA B, I DNA BBM BN RWHEMAS TARBEMKA:
ODsg0 / ODyg0=1.86, OD1yg / ODygo < 0.5 4 22 AT 0.05 B, W T & KT WY 44k 5
% AFEARBIER,

®1 HAEKREAERE

Table 1 The sources of the strains studied

RS HH- e 3

Species Strain Isolation source
w8 W 2 BB AS 2 1182 Fi¥ unknown
Candida krusei CBS573°° # sputum

B L o] 1242 B 4 CBS 1876 ° P27 lambic beer

Candida lambica

AR 2N B A8 2.75 Fi¥ unknown

Candida valida AS 21772 BEIFE tree exudate
CBS 6387~ i wine

TR T EERE A NRRL Y35376" " $if fruit juice

Issaichenkia orientalis

AS. R F £ B S W B E T CBS. B 2 [ FF{R 0 I NRRL. e R b {618 T B FA 8 9 P S B .
- EY: 12
AS. Institute of Microbiology, Academia Sinica; CBS. Centraalburcau voor Schimmelcultrures. Delft,
Natherlands; NRRL. Fermentation Section. Northern Utilization Research Branch, U.S.Depariment of Agricuiture,
[llinois, USA.

* Type strain.

1.3 DNA ZREE (TmMIER GH+C SEMHH
45 Marmur fl Doty 8977 2" 14 0.1 SSC 28 sl h i DNA F: 54 8 Tm {f, A

WAL T {8 44 BE B ( Candida parapsilosis) BB B #k JCM 1785( = CBS604) 1 42 LAY
DNA £ 447 45 45 TF BT S ¥R Tm B, £E 0.1 x SSC #,JCM1785 ﬂ’-] Tm=70.6C"7,
M Owen 59925 H 9202 mol%G+C = 2.08Tm—106.4 i1 & G+C &
14 B RZE SR

SEERERFE L @K DNA H & FT’J%'J & Schwartz # Cantor 773 9E4T, Bk
i Fi CHEF-DR T %! (Bio—Rad) fk vf e 5k {47, BrBEE MR M 0.8%, BIKIH 0.5
x TBE, ALIKFEFF L B : 100V, 360s Bk o [a] Fa 3 3k 30h, #8)5 90V, 720s HIFRALIK 40h,
B PR T B AR 120 ~ 140, HEKEBRBERL L8 KER (0.5ug/ ml) P RH
30min, R 5 7E 2 kb B e, B ZE 302nm AT TR 3 BAR, DL ER T A M
( Succharomyces cerevisiae) 1 & 1 %4 % BE # ( Schizosaccharomyces pombe) H) % 1 1k

© PERFRHEDARIAATIBSHEL http://journals. im ac. on



5H FIEEE S W8 N B 22 B 0 B EL LU h i) Bk b o3 oK B 70 71 B 331

DNA 77 T8 R (Bio—Rad) fE A Bl BB RHM S &,

R

21 EERREBELERIER

C. krusei, C. lambica. C. valida  C. inconspicua FUME 2BV E S EEEAL
FPETR A A EERE B, AR EEEL R BRI A, ML AR A ES, 7R % ik o H gk
fe 27 Mk iR S 3~ SR (LK 2). Ht, ST EAREUBCITESER

Ko,
+x2 ZHHENEMERT GC BSHBEXMITERRN LS
Table 2 Comparation of s¢lected properties and G+C contents among the three strains and the standard des-
criptions of the species concerned
B bR 5T 47 L ) EMEURE [ £ A Ak i3 BRI Ial {E e HIAR
Strain or Pellicle Fermentation  Assimilation  Assimilation  Assimilation Assimilation
specics formation of glucose of xylose of glycerol of lactate of succinate
AS2.75 + W - + > -
AS2.1772 + +VW - + - -
C. valida + +s - + +,— +,—
C. inconpicua - - -~ + + +
AS82.1182 + + - + + +
C. krusef + + - + + +
C. lambica + + + + + +
R 3040 kA 3.1 JprELR LK T TFER 42CTF£EK G+Ca &
Growth in
Strain or Assimilation o Growth Growih mol% G+C
species of citrate vitamin~free at31e at 42t
medium
AS2.75 - + - - 44.4
AS2.1772 - + - - 449
C. valida - +,— - - 44.4"
C. inconpicua - - + - 36.7°
AS2.1182 - + + 41.5
C. krusei +,— + + + 39.6°
C. lambica - - +W - 42.4~43.27

41 B Meyer %1

From Meyer et all

TEXT R T o [B035 o Pl Rl b O O 2 70 Bk 1B 22 RE R AT AR AR AR ME R 1Y
EHMEUTEBR. HEEH C inconspicua B AS 2.75 BIHMIE LT N C. lambica I AS
21182 AR ERA R S ENSE ARER S ATERR R (WE2), AS2.75 1
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BREMER, iSERE F A REEEERETHN IICFHAEKKERS C
inconspicua WFRHER R T AE, ZkEM EARGER MRS C. valida 1)
PRAEROR T 2. I, AS 2.75 BT AR K C. valida.

AS 2.1182 SHFEM 4 C. lambica $rAER AR M X 5] 4L A PR : AR ML, Frgii=
b, TS B BIEF AP ERIFAURTE 2C THAEKER. ZENXUmAEE
MR FRAERSFENS C krusei KIFRHER R MHE]. B, AS2.1182 WA T C. krusei,
AR C. lambica.

EERFEPEIR--BRERORLEBEHEK AS 2172 MRUHART C. valida
BHE, EAR2ER, &N KR LS C. valida KA HERGERRA £ 7 (LK 2).

MR AS 275, AS 21182 Fl AS 21772 R =R 4 BE G K E M EHadE, XWMET
B8 G+C Rk R KR,
22 G+C EEEE

C. krusei, C. lambica. C. valida 1 C. inconspicua WRHE K GC H¥1C A HE (L&’
2), TEX PR, C. inconsoicua B GC (A& K. J7 36.7mol%, H fth =R Ay 8@, K
40%%H HPEZERA KK, WEK AS 2,75, AS 2.1182 fil AS 2.1772 1 GC {H &
2. AS 275 GC {f (44.4mol%) S HIFEE® C. inconspicua #3 7.7%, X — B HR
THEWRE C. inconspicua IR REYE, RAEHKBMHRERIEH, EEHEAT, H—
R R E B GC HERASKT 20%~2.5%", AS2.75 F1 AS 2.1772 BBkEMN
GC 5 C. valida BBBEE, BEAKTFAELEE. AS 21182 #) GC fi
(41.5m01%) 5 C. krusei ¥l C. lambica ¥5: 330, Hit B GC M A5 HBriZsk &

23 BRAEKSES

L 2 S(Sys<6 7 8 9 B GCEBRW LI C. incon
spicua 1 C. krusei. C. lambica. C.
valida X525, BJG =& 2 18K X §
R0 KR KBE, E GC L EARHEAA
BRI ER, B X # - PHET

EATRI K e Ik R,
wmE 1 5, C. krusei. C. lam-
bica ¥ C. valida X=FEFRY K& GC
A EHMA R, ERR K ZR LA
HEAEHBMER. C krusei REAH
RY Issatchenkia orientalis %) B B Bk
1 SRR AR R B R CBS 573 1 NRRL Y5396 7] 53 3
Fig.1 Electrophoretic karyotypes of the strains studied. {I;‘; Wj%;ﬁ}:, j(,j\% 1.6mb~3.2mb, C.
1. S. cerevisiae; 2. CBS 573, 3. NRRL Y5376;4. AS 2.1182; 5. lambica IR Bi¥k CBS 1876 & §
CBS 1876; 6. CBS 638; 7. AS 2.75, 8. AS 2.1772; 9. Schiz. %%’ j(!]\?ﬁﬁ]j’q 1.7mb~ 3.7mb, C.
pombe. valida FI#E X ¥k CBS 638 1T . 2 %

kb

2200 —

1125 —
1600 —» .
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RSB R 2.mb 0 3.1lmb. AS 2.1182 MH R Y C. krusei B A HRMIE, w5
C. lambica FIZEAR K. AS2.75 5 AS2.1772 5 C. valida W B H L.

3 i

GC MEBHE R M APHN T ELH S, R EEE GC AL
FEREZR, WA HBR T A1H A #F SR U B 5 89 T 8B, B id A n] G B MY
FHEARY., KB DNA-DNA REHERRS RIEE, ZWHEEEN GC HERK
T 1.0%~ 1.5% (MFEREME)RAT 2.0%~2.5% (AT HREENE), ML
e A TTRE R T Im]— M Fhl2 7,

fkrb e ok BRI TE REEE I P 22 F TS b N B — E M PR 3, BRb Tk —Fh
AEB B B P AR KA TR A K DNA 2 T EFMER. B RTLi#H
Bl — AR AN EERBRERLAKNK/D, BARSEREERARA
k& B & & ¥E (chromosomal length polymorphisms) ™%, {H—#& ki, — P EE R A0 %L 6
SR BB R /N R E Y, BT [R) el I 438 T 10 O I B 2 L 5 T 4 1 10 ok b b,
B, Wb kR AR ERERLE Saccharomyces SBEENA K¥HRIEE
TR, |

EABRE R 4 HERRERAMNBRLESED, B GC Ha 2 HiFH AS
275 AR THIFER C. inconspicua, BRIk BRI TS & A A LR MBEIE T AS
275 M AS 21772 BIBTF C. valida. AS 2.1182 5 C. krusei. C. lambica IR T B ¥R 0 Bk
ple Sk R LR A AT R I R R I B IE B RN B R C. krusei. AS 2.1182 Hi &R
FERE, RHENERET, BFRTUERBRT C krusei MEKDP IR EGH - ERE
B EMEE -EME-E L.
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THE SIGNIFICANCE OF ELECTROPHORETIC KARYOTYPES IN
THE CLASSIFICATION OF CANDIDA KRUSEI AND
RELATED SPECIES

Bai Fengyan Jia Jianhua

idnstitute of Microbiology. Academia Sinica, Beijing  100080)

Abstract The electrophoretic karyotypes of the type strains of Candidu krusei (CBS 573),
C. lambica ( CBS 1876) ., and C. valida( CBS 638) were examined by using the CHEF
( contour—clamped homogenous electric field) system for pulsed field gel electrophoresis
(PFGE). The chromosomal DNA banding patterns of the three phenotypically similar taxa
were shown to be clearly different. Among the Candida strains preserved in China General
Microbiological Culture Collection Center (CGMCC), two strains, AS 2.75 and AS 2.1182,
were originally identified as C. inconspicua and C. fambica, respectively. However, on the ba-
sis of morphological and physiological recharacterization and G+C content determination,
AS 2.75 with 44.4 mol% G+C and AS 2.1182 with 41.5 mol% G+C were reidentified as C.
valida and C. krusei, respectively. The reidentification of them was confirmed by comparative
electrophoretic karyotyping of the two strains and the type strains of C. krusei, C. lambica,
and C. valida, which indicates that a ) AS 2.75 and CBS 638 have similar chromosomal DNA
banding patterns consisted of two to three bands ranging in size from 2.1 to 3.1mb; b) AS
2.1182 and CBS 573 have almost identical electrophoretic karyotypes composed of two bands
with molecular sizes ranging from 1.6 to 3.2 mb; and ¢) CBS 1976 has an unique karyotype
with at least five chromosomal DNA bands ranging in size from 1.7 to 3.7 mb. A formerly
unidentified sirain AS 2.1772 was likewise classified as C. valida based on its morphological
and physiological properties, its G+C content, and its electrophoretic karyotype.

Key words G+C content, Electrophoretic karyotype, Candida krusei, Classification
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