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A ETHITH Teal BTFABSHKAN S HEE"
BRILEF # &

(FEBZE LR WEEMRR I FAYEEFESERE  EE 20003))

W ¥ CHAR-+THERIFFULAEBEETHSEHWTH Tcal(Transposon
Candida albicans) . Tcal PISRAFER 75 246 R [F i HE 51897 5 LTR (Long Terminal Re-
peat) 388bp, Al # — 5.5kbDNA H EtFEFF. B alpha B Tcal H#EEH3t 40 LHk & L EM
P RS K5 B PI M BOR B R 1T 238 20, IR A i, B S B S T B R T -
B, P ABXBHEXAR - BXEMFNRERIEEREARRBENLA. L URA3 S
ERM AR, TRHFXMGH. HRWED alpha EHFH SHBR SR & DNA £
LM FAZ A, K Teal AT Coalbicans WHEE LR LB H A LA AR,
XA B[ESHEE. alpha BEF, Tcal 74, % E

FLERBA— B ESHEERE (Candida), P 10 ZRIBEERN, BOREE /1 BORSA
G EIKH (Candida albicans) , §E5| B A 41 3% | K 4k #9 2 B 8% (Candidiasis)!", {6
SHEERALEANYR A EYEA Y — a3l RO B, A REMEES
i, AESTRERAHI T, DRSS (B EMELA) W1, B2 AgEn,
BRIZ K. BWANET BB % BRI 7 3R 94740 2619, 10 3 B0 9 R AR e i
P BR BRI EPE, R4 A BB N AR AL B BT AP S R AR s g
AESTKEM BN, BIERE AR (karyotype) B4HTY, A B RA L ATRELE (
BEKERE AT E. 1993 4 Agudo Z APH A DNA 48y T—Fa6E
SHE KL EN T, Bostock Z AFF PCR F M A ASHKE#IT T4 F4r
(molecular typing). Scherer % A1 Sadhu 2 A®g 43 S 19 & S BB 6.4 DNA
F BB — R FISEA) (dispersed) EH TH, LUK AL, TS A AES HMAHEY
EHFR, FATHRERBEMY S, F4ROTERC) 2N H T4, i
K %S, Morris Levy %J\“"J}Eﬁﬁﬁﬁﬁﬁﬁ—iﬁﬁfﬂ MGR i DNA 4 &, @i
TRERNE RN, RIEFEREAMEE (Fr &%) I MGRS86 #R4T% 2000 £ 8K RS
fEERASHAD L BT —MHEHNEE M EN TR,

FHEEINGAB SRR ETH XHERE, A SC5314 Bl Y14k DNA b
BB —A 500bp BE F5, Hrz X alpha!™, alpha WA NMERGEET ARG RE
theb, 4 473X 2% alpha FH FFHIN R W T AA BHE F LW Teal, Teal Bk EER
524 [ [v] (5] HE 5 A9 E & £ 5 LTR, LTR 4 alpha B — 84 K F 4524 M,

*FRABARZARBFEE A LB TENEEARH AR,
FXF1995% 1 A 4 Hn,
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Teal HIFERZ WA EY, 5CHEFFYAT 37CHFER =Y. 1 alpha & Tcal
fFr5 0 B3 3M EcoR | M AR &k DNA #4724 3¢, iEW alpba EE FH AMULEH
C.albicans FIRMHSYFRYE. M HAERB Y HE R 2 R RAERER.

1 MEAey ik
1.t &

HESBRE T, No. 1~7,9~122,30, 31 d1 & 0N K% William A F ¥ 28,
No.8 fil No.23~29 th X H ¥ FHPE K ¥ Lober § C HEERE, No.32~40 i HEE%RR¥
e KA BT R AT R BB, HARRER P, S @ frh FEBEEE LS TR
P OoRBEAME KamAAR4E, #ANGEEEE: 1.5C5314, 2.3C5314
Sondstrom, 3.759, 4.FC—18, 5.5457, 6.C9, 7.792, 8.CBS1755, 9.764, 10.3153a, 11. NCR663,
12.3183A, 13.7721B, [4.707, 15.B44, 16.36086, 17.36082, 18.312, 19.B311, 26.445, 21.Doran,
22 ATCC38696, 23.CBS113, 24.CDS2730, 25.CA1060, 26.CA1161, 27.CA982, 28.C.a001,
29.C.ab02, 30.4918—¢, 31.MH315, 32.437, 33,318, 34.Cla, 35.406, 36.Cle, 37.270, 33.Clb,
39.338,40.400. BRI HALRERFE , Candida tropicalis: 41.CT750, 42.CT 15066, 43.CT DQ,
44.CT DQ tet, 45.CT DZ, 46.CT DZtet; 47.C.neo H99, 48. Candida parapsilosis CP 1006, 49.
Candida krusei 6285, 50.Candida glabrata 3628; Yarrowia lipolytica; 51.ATCC 86661, 52.
ATCC 20688, 53. B412, 54.C3, 55.CX39-74B; 56.Lodderomyces elongisporys 28481;
Saccharomyces cerevisige: 51.PCY2, 58.5283¢, 39. SC 50252, 60. JL 223, 61.YYG 340;
62.Schizosaccharomyces pombe Sp 223,

12 BREREKEH

YEPD 3% 363 5 TREBFBR A 4 6 54747, 30T i3l
13 &k DNA A%

Scherer 2 A 8k,

14 Southern 3447

W, Molecular Cloning"™,
1.5 EHE Kit

FR A 4% S YRGB8 4 R4 & Boehringer Mannheim 4 5], Random Primers DNA
Labeling System ¥ § BRL A #l.

1.6 FHANE

E4RiE SRR — S00bp & alpha EE FFH R F 5 ELE T Teal's, 43 al
pha *} 300bp Sty I —Kpn I 1 Bi#0 Tcal W# A& LTR DNA H B, B7P 45184 Bisk >
7 alpha #8%t, Teal #R4F, A pUR3 A4 B 1.4kb Xba ] ~Sca ]| URA3 EH& KX
DNA Bt P #rid, 2 & URA3 4t

2 RS
2.1 alpha M¥F¥l, Teal TR URAI BASH A% MH &K DNA £ Southern ¢
k43
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A
123 45 678 910111213 14 15 1

B
|2345678910||121314 15

116 1718 19202122292425 2% 27 282930 31 -

11617 18 19 20 21 22 2324 2526 27 28 2930 3!

1 B &EEKM Southrn 4435 Bl A b
1~31 SHEX A RENFRBE, ek DNA B EcoR I M#.
A.EL alpha & FFPI 4R
B.EA Tcal 504 P33F 1.8kb HindIl-EcoR I #1 0.8kb Nde I 4 8 ¥4t
C.LA 1.4kb Xba I —Sca I URA3 SBX K44t
Fig. 1 Comparision of Southern hybridization pattéms of Candida albicans strains
The isolates I 1o 31 are from different areas in USA. The genomic DNA digested with EcoR [ .
A. Alpha repeat sequence was used as a probe:
B.Tcal internal 1.8 kb Hind l1-EcoR I and 0.8 kb Nde I fragments was used as probes;
C.1.4kb Xba I —Sca I URA3 coding region used as a probe.
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BX alpha £8% 513 2% EcoR | iAok DNA 3¢, B AT E R
P, ATIR 31 FOR B X EMAE GRS RETHE 1A), 41737, 5447~
9, & =4 105~ 135, WA 167 ~197, F 1M 207~ 227, FAd 237 ~ 297, Bt 4
307,317, X8 Teal I HIRZER (A 1B) 4o, SABRMBREAMADGR
B e 5 4k DNA 1 2 &4 alpha repeat i L5 % Tcal 777, Tcal 1} o] #E &3 W 4
LTR Y [6) 9 & 41 55 11 9 306U i @ T solo—alpha repeat. FAH . &3KE URA3 EE%
B K W FE 44, 3 — B T 2432 (1 1C), FIBRE R B4l B AR 0. RATY
B actin, CEF3,LYSI1, LEU2 & 2 i B s, & R AN BIER X (R E
FER), MWL WMZSHE, alpha—repeat EFBIEH L.

% B A XK A0 B Rk 81 2 32 M i A SR 2 R, R AN IS — B M4 R AR
(LR A LR, L A — B R, S RET F—#5%, mik A XEAILHHE
i (Lober LHE), BT 8TBFH 4, 1A 237~ 29" A —41, alpha R EER
5 AR, H K 5E 8 Teal Jolt.

A7) MM SO JLBR 3 B R BK B T 42585047 (9 2A, B), C. albicans 327 ~ 407
ZEEESE | MRERANARE, 27 5% EaAF, 3 R TE LA 4 R T L4,
357 ~ 3870 [ —41, M AL, M alpha B EH 55 LA MM, {H Teal 22357 #
B H SN — R, TR Teal SLIFFEAE. URAS #8232 i (B 2C) RUIX A
Rz B B R AR,

A
033 034 35 36 37 38 39 40 1

R

1 32 33 34 35 36 37 3R 39 40 ! 1 ;323334353&; 37 38 39 40 1

2 S BkEeY Southern R385 HT
) 32-40 BEHx A PREES. RAKDNA H EcoR I MR,
A.UL alpha %5 NE/F 85 B.LL Teal JLfFAEE DNA FEBOBEREH C.LLURAS BEHA B pok 3
Fig.2 Southern blot analysis of C. albicans sirains
No.32 to 40 which are from China Nanjing. The genomic DNA digested with EcoR I .
A.alpha probe: B.internal fragment probes: C.URA3 probe.
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22 alpha, URA3 HF$1 SR & 2K BRI HR G DNA HRKZ

fi alpha #8415 EcoR 1 M§f# A9 FLM e &5 3t (1K DNA 232, % 8 alpha—repeat
i ik & — 1 (species specific) R, G165 AR, B, XSAF, BUFAH A A DNA, fE3E ™4
&M T 2R S PR AT B 7 4B S BK SC5314 4F, REEBE BRI WA AW, (B
I -A)FEERAM T, A—aK B URAZ B3, B K7 R DNA REERZ,
{H S. cerevisiae, PCY?2, JL223 I C.p.CP10006 fE%5 H B4R MY 245 %& 45, #1411 5 URA3
B R % — P H alpha—repeat 2. F| A alpha—repeat (I FF 4 ERI 4 C. albicans #F
FEMYSE. 157, 40" Bibk# 21N C. albicans T84 5 /Y, alpha B 2% 38 R B £,
R, -4 K actin, URA3, LEU2 %R REAAL, HRXFHE AR T C. albicans,
A fER Candida W B HF, 397 Witk DNA AL alpha #44:3¢, (BRE S URA3
B 2exe, AT 397 AR C. albicans, URA3 Z38 44 01 fig J& LA 45 Rt R 3 i
B, B alpha—repeat BFP RS R HIEFRBET B HEGROA KA.
23 alpha-BEFFISHAEEEFFINLLE

Scherer % A8 | 27A EE FHIA C. albicans B 317 4 #7 . Sadhu® % A 8%
Ca3 %% Candida. A}y Ca3 ARG FIES: F-HEM B2 SR 74 (strain specific) , 3
118 alpha #8%F 5 27A. Ca3 F BEAREZ A (BB B %) , 1] alpha "X 2 repeat Fld]
B, REEFEFE PO ZERFY, AR KRIUE —FEHEFESH, BIiA K alpha-repeat £
—Fh B E R 7. 2 BILL alpha, 27A, Ca3 RHRE X LB A €6 2 FKH EcoR [ MM A
Rk DNA 2¢%C (B 3), B IEH AR, AR FFHILEME, 27A A alpha
Y Ca3, lLE A 1. 2.3, alpha—repeat AU B A Fhig 4wtk i HEE R Bt A (U BB E T

B3 MOERELAEEE AR EE
A tE$ alpha HEIFF) L 27A EHIFSRHE: B.HLE alpha B FHI L CA3 EE T 5 0.
Fig. 3 Hybridization patterns of Candida albicans strains with different repeat sequence probes

A. Comparison between alpha repeat and 27A;
B.Comparing alpha repeat with CA3.
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Fh2 a8 5 X, X A alpha BIET Ca3. RE C. albicans W2 M EFRE, B
alpha—repeat %43 B i, L F-RERBIENIMNTEBR R, X C. albicans W 7 BB Ht—
RS TFITH, BNR Candida & Candida albicans 4 2B O A g9, BF
ERHEESES5EARREE, B alpha EE FH RN E A KEH Candida K
Candida albicans #1752y BB 9T AR B HY LAY

alpha B Tcal MR ZEEEHR, KREEFERTY,. X5 C albicans H#HEE
A SR 2 407, 25C 2 K8 C. albicans BB 37C 4 KR, X R T HEH Teal %
55 C. albicans WBEHZHAFEMAEKE? £ alpha 5 Teal 2RHEHZ N, RE&H
Z A HMNBURTER G UE SRR AHE, B FARFH SR,

Big ALREPEE UC Irvine ) William A. Fonz H#BHEIS5ES, BERE.
5 X X K&
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A RETROTRANSPOSON-LIKE ELEMENT TCA1 WAS USED FOR
TAXONOMIC DETERMINATION OF CANDIDA ALBICANS

Chen Jiangye Fu Zheng
{ State Key Laboratory of Molecular Biology, Shanghai Institute of
Biochemistry, Academia Sinica, Shanghai 200031}

Abstract We had isolated from Candida albicans a moderately repetitive sequence desig-
nated alpha and a retrovirus—like transposable ¢lement Tcal( Transposon Candida albicans) .
The Tcal consisted of two 388bp direct repeats of the alpha element, called LTR(Long Ter-
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mination Repeat) , which was separated by approximately 5.5kb of DNA. A large number of
strains from America and China have been grouped based on patterns of hybridization bands
visualized on Southern blots of EcoR T digested genomic DNA probed with alpha and Tcal
element internal sequence. Strains from same area have higher relatedness than those from
different area. The hybridization patterns with URA3J and other DNA probes were also con-
served within the groups. alpha element are species specific, no hybridization was observed
with genomic DNA of other yeast species. The data presented here indicate that the alpha el-
ement can be employed to distinguish between species and to assess strain relatedness within
C.albicans, we suggest that Tcal may be relevant to the genomic evolutions of C.albicans and
the pathogenic potential of the organism.-

Key words Candida albicans, alpha Repeat sequence; Tcal element, Taxonomic determina-

tion

AR i% BB
Explanation of plate
HRBEMEELN. 63~66 FRIHA, 1.8, NEAMFBEREK DNA H EcoR ] M#¥. A.alpha
HEFFREEE. F3EAH 37T, 10% T80, 230080 B AN 370, i # %A, B.LLURA3
ERSRE X REE, RKMN 42T, 50%Formamide. F3TTH; £ ER T FRE,
Autoradiogram of EcoR I —digested DNA from the other yeast strains. No.63 to 66 are human, fish,
chicken and mouse liver DNA digested with EcoR T . A.alpha probe. Hybridization was 37T, 10%
formamide, overnight. Washing at 37T, in less stringent condition. B. Gene coding region used as a

probe. Hybridization was 42T, 50% formamide, overnight. Washing in stringent condition.
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