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# B FEMEREANTURERLTRELMNER. HEN. HRALMANSRARE
EMHITWEREER Y. IFEPLY 1% A% Randomly Amplified Polymorphism DNA
markers, RAPD) #7750t 48 SRR 18 RIBER AR E. AR X FAANNE S
HT TR, FUEHIIPT BTN ANEZR RN AN EEEZ M ERXER.
SRR RAPD IR RERT 8o 1 22 BE B Candida) Bt X BERE IR fE). 06l AP 10
ER. REXLEHWTRABLREE SEEREIR( Chplococeus) . 22 AIRFHER( Trichosporon)

IR R B0 80%. REBUFRLERR(C. guilliomondii) S, 18 2 B 8 o K [ # i) B9
FRERECY 82% ~ 87%, FMARIBKRISGHIE R >%N0%. KEHR. HERASD
MERAEEY S RERHA. :

X@iR B 4% ZRHASE, £AH. FHEE

BERF R O] 5| E R SRR, FEEROBNENERRP SAEREEMNBA. BK L8
WA RLELEE( Candida) . BIREE( Cryptococcus). LHIRERER( Trichosporon)
% RERUGHBSRZME. Sz EFEEABRHEYEERY. HE, BRANE
R KB R Bt A P el SR RE A Bt B X 2 R, R TP E R
AREIEERHNERNSLFTEATEEHRRM ST TR EE.

EEYNRED, ZHRME LARKSUETFHAKKILZ ST, REAENAR -
WRFE—A R ZNEAMAL, ZREMTREEIFTERASENEE. ROTH B
T IEESH(RAPD) WX ln ik % WK BE R R A, RhE), HERRERAINL
ST T, FUMUERENRICETNESEZRMNEZ LR,
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16 BRARMER. 2R ER, MABEKYZTE AN E S REE(R
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Table 1 Strains

M8 Standard strains

B EE R Clinical strains

CA: ATCC 10231 C. aibicans

CA: TFM 585%  C. albicans

CAB: IFM C. albicans (B)
CT: ATCC 01463 C. tropicalis

CT: IFM C. tropicalis

CG: IFM 5775 C. guilliemondii
CP: IFM 5750 C. parapsilosis
CKR: IFM 5749 C. krusei

CKB: IFM 5773 C. kefyr

TG: IFO 062  Torulopsis glabrata

TC: IFO 1198  Trichasporon cutaneum

SC. ATCC 36375 S. ceretisiae

Al-A3} C. albicans

ABI—AB2 C. albicans (scrotype B)
P1-P3: C. parpsilosis

Gl1-G2 C. guillieemondii
Krl—Kr3: C. louse

Kel —Ke3: C. kefyr

T1-T3: C. tropicalis

TG: T. glabrata

CR1-CRI12: Cr. neoformans

CRA: IFM Cr. neoformans (serotype A)

CRB: IFM Cr. negformans (serotype B)
CRC: IFM Cr. neoformans {(serotype C)

CRD: IFM Cr. negformans (serotype D}

i “IFM" g AT MRS BRI 5 b oL b CIRBR B AT SRR IT ) -

* IFO” Sk R BRI BK.

[FM Institute of food microbiology, Chiba University, Japan,
IFO Institute for fermentation, Osaka, Japan,

1.2 DNA#JER

RILFED
1.3 RAPD

S£%XR3] 31%% OPERON =&, H#5I9KER 108, 3LEE 53 #5
Poxt b RARAE R R R ST T 8.

1.4 SitEsH

BEEEHES WKRRE, PCRYWKEHERE. R, wEHEBFR, F—5
oy b, RMARRKEETUAR, HITLZ2RRE, EETFSHMAHRER
M. Hit. RIRAREMTHITE, XEHEIDRE N RIFTT 0, BRE
M A ERAN R, HRRIES TRIFC(maker) MEHME RFNHMIHE A
ERALREIE, WMEAMHEL BRC , TEEMA0T, DULEHE, SF519T M
BRI AR — BR BT P RRE LR, 1,0 AR, HUBARIER T AR Sm=(a+d)/
total —Nc 118 i % bk ORI BIMERHY . S HIRUER G & PRI, & WA
WFM%; total: FEIAINETA B9%; Ne FiTWmE. RERTA T HRURE

%5 ( average linkage cluster).
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48 VEPRHEBE G KB bR b, QISR LB R E. BRILBERE R Torulopsis) . 2 HIEEHE
J&. BEbEE(Saccharomyces). RERWE, HPHNBRLMHBAE 6 T HEADOELE
BMmiEBY, BHRERIFUERAN 4 MLHER(A, B, C. D), MEAERDE LG
RRRERHRTR, B CHRIFEMN. SRPHEHIER T S3 #5109, 454
A RIGK ST T PCR Y. RPN E ORELBE(C albicans), #HR%
RetF(C. tropicalis) Y7 2 ¥k, FEARHERMTASLI T, RIEFESMERT. F—F2
BAENERMEREA, WAL 28w, At BRITES R AR 3 5RGHBIRERE 12
B R — S 08, RBZSHSIPHRINREMTEE, AN ERRES
BT ) E S5

233829893282

B 1 Rtk OPI-3 5| ¥ RAPD H7 &Y K2 triitk OPK -6 5|##9 RAPD 3578
Fig. I Profiles of RAPD amplified by Fig. 2 Profiles of RAPD amplified by
OPI-3 primer in standard strains OPK —6 primer in standard strains

S3IFBIM RIS TIYREET Y. I OPB—5, OPK—7%, #Huq |4
RUBSEN], > EE 2, 1 OPA-16, OPK -8, OPC—16 %, HiEikit 24 #s|¥iy
Prgar R, SOes | Ypd i AT RS, AEARRIBRZ B, BESIYMIM AR, AR
BAHMRAR. WATIYT =YL E £ 200 ~ 2000bp £ 4. — AT LAY 1 H
6~ 12 &4,

KE¥GI19H RAPD W RInf RN B R B4 BG RAXEAEE R, b iy
BER, EERANESR. BRMSIPEFREART E-0AREMANRE, Bk
B, XSS RERR, 2EBRA)SE, ERNHAROHR. @1 29 EEMEH
X—f, BABHSRKE. 2B8E. BREE 3 Tordopsis) % 7 [ J& {8 ki # B 2L
AR EMNER, ARNELEHMFREIERTEIHE, WA X BRSP4 8 g,
RFE—#H CA, CAB#HRIZH, WekFFA AR CT &8 2 &, AHLMZ 4L B
PERHARHER. HERKOVRENERTRENESE, B HAFEBRLEBER
F, LR ERIEEEE OPI—6 P A7 &Y, 3b A PR BRI 4 Fh il i R A BEAR Y OPL—6
PHeER, SRPn. ERMIIMERT. EiEl. FRGFRZRHEE, [R5 &E 8
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EREUN, HEUHAMSHZ MG, W ABL APl A3, AB2RI P2 2§, &E4a
MR £ R BREIRERE OPL— 13, OPI-18 5|9 R, E4b K R B eR B 1%
R, FEERIET A, ABFIP HEHLL.

=

i 3e  fRAREEHRER OPI-6 8 RAPD R B 3b 3k EERE OP1-6 5/ RAPD # 4
Fig 3a Profiles of RAPD amplified by OPI—6 Fig. 3b Profiles of RAPD amplified by OPI—6

primer in Candida spp. primer in Cryprococcus spp.

OPI-3: 5" —CAGAAGCCCA -3’
OPK -6:5" —CACCTTTCCC-3’

OPI-6: 5° —AAGGCGGCAG-3’
OPI-13: 5" —CTGGGGCTGA -3’
OPI-18: 5" -TGCCCAGCCT-3"

RER, EEFATENZIYH, RAPD H 8 7] EIRHE M bk 2 AIMER. H
R A TR RN E S A RREH & LN KGR, R BES§I#
B B R, RETHTESY LORE. MEMERNEER. AUHENE R
519, EANERNERATRITEHMT. RITRABESESE, AXBHERIHE

OPI-18 OPI-13

J3MPEARAESCINTEEIZY  2UNA@AAEEFSOTITIAIL:

Bl da B4R OPI-13, OPI- 18 3|ty RAPD ##1
Fig 4a Profiles of RAPD amplified by OPI—13, OPI—18 primers in Candida spp.
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OP1-18 OPI-13
B 4b Fid gk OP1—13, OPI—18 31449 RAPD #

Fig.4b Profiles of RAPD amplified by OP1—13, OPI—18 primers in Cryptococcus spp.
REBERHNNEM L 29 ERRE .
8], Fhia]. [5Fh R k(] A RLHE R B IR IEAE Tl g
MHERBGETREES . WE S, 6 iR, ’ AB2
FRERNT: (1) BLRHER 5K BB i : et
MRS Sm X 78% ~ 9%, 5B ERE T P
#81%, SLHRELE N 79% (2) B4R ] g;
JR Bl ML R B AE 82% ~ 87% 2 fil; l T
R F MR RLRER(C. guilliermondii) ] 5}, I o
HAGB4REXERE, Sm EH 79%:(3) — w2
KBRS R BE LB R R Bl R I \ g
BT 82% ~ 87% 2 1a]; () R4 B #E b N — g
KR EE >0 %. I

— 8

CRB

I RC

CC: CRA

e g

[ cT R7

T O A

R R10

(g R11

CT (R6

— 5C CR4

LM RS

G R12
Illilllllfl'llllllIfllllll! ”"l””””']“'”””r
0.8 0.9 1 0.8 0.9 1

BS ARRERRE A RAPD FBAMHTRARIE B 6 RFAB G BR BBk RAPD () 33K SrpirmhiRiss
Fig.5 An average linkage clustering dendrogram from Fig 6 An average linkage clustering dendrogram from all
all patterns produced by RAPD in standard strains of yeast  patterns produced by RAPD in clinical strains of yeast
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R EERG A R B e, 205 T mABIEA. MRELRSTATRLR.
ATFEYEHAMEI, M FRAENBERER. BANSESHESETHNED ¥
B, 0 rRNA # mtDNA RS A B kB2 5HY, IRNA K. D EEZHFRIF
A7, RAPD Fizkiafy DNA $oaE s, SAHERREA S G510 REEF R
R AT, XTI, AREEXMERNAS R AR RS AN T EARGE
Wik, R, FFEEAHREE, HROBRRT, NREEAEEESTHLSR
ZFRE, ok, Bl EXRERARSSENTRD, ROFETHAME
I 5T.

WAL FERE N EHNALE, SERERBLENE TUEERNER
WiFh - I ER R, RATEAE B RO BT 18 4 B 43 B A M 5 RE & B ) RAPD 7
R, METFRAZ AR, FREAMBA, 45083 <80%, 82% ~ 8§7%
>90% M= A< AR, Nyix R RR Y M RA MR AR BIRRE T —E R E.

KB, BERASRSERABEYSRERAMN BOHMAN BREILE
B, BHEBARGEBLRMRIN—R, BRSPS hERLBENEARL
BRI P B RN T9%, SEME LR AR LR TN A%, E2HHMERBIE
80% ~ 83% HIMEAN. WL L= %, NPShEELRSNOQELRR
BEERE TRHANSEDE. Barns” W T ARG, MEFE4LNYE EFHE
1B RER(C. parapsilosis) IZ 358 4 Re43 1y 18S TRNA F5lJG, HXEHEHHAA
BURBEREPH—ATAS, ANSHEELBE S EHLRBINEELRRK TR
TREARE. B2, KI7ES —SELRFNREHTN AR SHRRBLEMENY
A B AATR—THRREMRR. e 62800 tDNA 54 % & B 2 8
Rt DNA Bs0) BT 2%, RSBl (DNA BREIHR RS+, RaSHRRY
R AR T RN ELREY, ALMMaMERIRNY. 5 R XHFRHE
BURRSAABLREEEERTNFR T, U RHESBLRERAhRTFHN
HELREGX RS LRSS EE) 84 R SRR BT

RERERE — 4 HindIU fis, SA BB R, i HindlIl 13 F W6
Z i 351 4 REEE DNA P71 5 LB R M E R K, XMIFS LB E R Al fE
ERILRER D, SUFRLEENECBRLBEREXRBRTNRE.

(aELR. BB BTRELBERER LF RHBOREMN, REE
RAPD #7043 47 o] LB Bl — #63 SRR, {8 =R MMM SHERBOFR A BR
FHRBHRAKER $UNETEXEREHEROHAIUERT=EFTREGAR.
Bk N EERE = MR ZREE R, 3 DNA FFIBMIE, AT AR LS BoR 1) 4 6
TR EREER.

Bl RO TR T, DA BIG AR T RET R
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POLYMORPHISM AND POLOGENETIC AFFINITIES OF
GENOTYPE IN PATHOGENIC YEAST

Li Dongmet Wang Duanli Li Shiyin Li Ruoyu
{Research Center for Medical Mycology, Beijing Medical University, Beijing 100034)

Zhu Heng Zhu Lihuang
Unstitute of Gemetics, Academia Sinica, Beijing 100101)

Abstract The classification of pathogenic yeast, which is one of the mostco-
mmon reasons of opportunistic infection in human body, will be useful for the
epidemiological survey and clinical works. The genotypic polymorphism of intergenus,
interspecies and intraspecies in 48 isolates, including Candida. Cryptococcus,
Torulopsis, Trichosporon, Saccaromyces had been administered carefully with patterns
amplified by RAPD (Randomly amplified polymorphic DNA) in 53 primers. The
pologenetic affinities had been evaluated by similarity coefficients obtained from these
profiles. The results indicated that there are significant difference among intergenus,
interspecies and intraspecies in Candida and related yeast. The similarity coefficients
among Candida and Crytococcus. Trichosporon were maintained about 80%; The similar-
ity coefficients among interspecies of Candida ranged from 82% ~ 87%., and ones of
intraspecies of different Candida species were more than 90%. The genotypic typing
of species except C. guilliermondii seems to be related to morphological classification.
Key words Yeast, Classification, Genotype, Polymorphism, Polygenetic relation

© hERE

AR RETHATIEL S 45D http://journals. im ac. cn



