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Candida J& 2B L Tld C. tropicalis 787 < > A CNRS
EINAY = )VIGERT, C. glabrata 73)N AV — VIR AT I
BOTHEITHFTHD, 1 FVZXOF 2 H—t2&—I1TH
WTIE, EBRIICOZXI R 0—22HWTC. abicans
161 BRD A ) Lo — 2 T2 A %17\, #1300 kbp D —
7 T2 AT —4% 7% GenBank IZBFEIN TIN5, BITH
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JIATAT 7 MTET SEBERY AU A ERE
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A. oryzae D 3FEI KR E T2 > T 5. EFHERENILK
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Candida albicans DS 4%

BINRIEY OBIETICRAREREZE U SIHIEICEDS
L2, fMladiz0 D5 7 LEDSEIT U3 B
FOEMPEAZ DT, BRI T 2B MR 725,
Z DR %R L, Olaiya and Sogin (1979) 13 C. albicans
DEEIFRIBAZME T X N 21TV, Saccharomyces cerevisiae 0D
1 ERB IO 2 R & DR ZEZ R L. 20
S C. albicans DEEINARIRZMEIL S. cerevisiae D 1 5K X
DB L A 2 KITENZ ENBHSMNETRD, C. albicans
122 REARTH2Z I ENHFERISTNAZY. S 51T Riggsby et
al. (1982) 137/ L,® DNA-DNANA FUF {1 ¥— 3
COMEIZKD L EERD 2D DY/ L DNA &)1 15-20
pe THBIEBEEXZL, C. albicans DR H -0 D
DNA &5137 pg THH Z EMNS, C. albicans 73 2 51K
THdHIERLFFLE.

Candida albicans DE KA YT /) AT A X

VAT 4 =)V RTIVEBRIKENEIZ & 2B O
80 LEfRAL 0 & 90 FERITM I TRERA I T N/Z31D. C.
albicans DFEBLEMT DS ZHREVEH 2B O 7= DI, C. albi-
cans DEFRBERICB W THRAKROEST 1 AN #IZ D
R TIb bR OLRBRNERINOTHS.
L IAMEDDITHRL IR RERDOMAENHEE Z &
WZIFTEL, RELZ E 72 L Tz, 1993 4F Chu et al. 13l
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L& 72D DRFERDOEBIIEEARNIT 8 K TH J LT 1 X
16 Mbp, 2 f5KTH 2 I LW 5nIcL P, 1996 4
TAUAGRE, Y270 TIIXBIT 2% 4 [0 ASM
conference Candida & Candidiasis IZ35 W C Chu et al.
(1993) NEEL 2 REBIKDOFESR, 1, 2, 3, 4, 5, 6, 7
IZHE— 352 EMP.T. Magee %I k> CTEHEE SN
(Fig. 1). Chu et al. (1993) 1% C. albicans {2 B} %A
A4 Iwaguchi et al. (1992) Ry O—=> 7 LI=KiE
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Table 1. Genome projects for pathogenic fungi and their close relations
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Beijing Genomics (China)
Penicillium marneffei
Cereon Genomics (USA)
Aspergillus nidulans
CNRS (France)
Candida tropicalis CBS94
Columbia (USA)
Cryptococcus neoformans JEC 21
Duke Univ (USA)
Cryptococcus neoformans H9
Gene Alliance (USA)
Aspergillus niger
HKU-Pasteur Research Center (China)
Penicillium marneffei
Institut Pasteur (France)
Aspergillus fumigatus Af 293
Candida tropicalis CBS94
Candida glabrata
Integrated Genomics Inc (USA)
Aspergillus niger NRRL3, DSM2466
Nagasaki Univ (Japan)
Aspergillus fumigatus Af 293
Cryptococcus neoformans JEC 21
NITE (Japan)
Aspergillus oryzae RIB40
Sanger Institute (UK)
Aspergillus fumigatus Af 293
Candida albicans 1161
Stanford Univ (USA)
Candida albicans SC5314
Cryptococcus neoformans JEC 21
TIGR (USA)
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Coccidioides immitis C735
Cryptococcus neoformans JEC 21
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1. The Sfil map of the genome of C. albicans 1006.
Designations of the chromosomes are shown at left, and

the sizes and
is calculated
and all the
published by

number of copies at right. The genome size
by counting chromosomes R1 and R2 once

other chromosomes twice. This figure was
Chu et al.1?.

Univ of Aberdeen (UK)
Candida albicans 1161
Univ of British Columbia (Canada)
Cryptococcus neoformans JEC 21
Univ of California at San Francisco (USA)
Histoplasma capsulatum G217B
Univ of Manchester (UK)
Aspergillus fumigatus Af 293
Univ of Oklahoma (USA)
Aspergillus flavus
Aspergillus nidulans FGSC A26 (biAl)
Aspergillus parasiticus
Cryptococcus neoformans H99
Cryptococcus neoformans JEC 21
Fusarium sporotrichioides
Univ of Salamanca (Spain)
Aspergillus fumigatus Af 293
Washington Univ (USA)
Histoplasma capsulatum G186AR
Histoplasma capsulatum G217B
Whitehead Inst (USA)
Cryptococcus neoformans, serotype A
Coccidiodes immitis
Preumocystis carinii
Rhizopus arrhizus
Aspergillus nidulans
Coccidiodes posadasii/immitis
Trichophyton rubrum
Rhizopus oryzae
Aspergillus flavus
Aspergillus terreus
Fusarium graminearum

Bd ], RPS1'® 23BEfR L TWwb Z & 27K L, Chibana
et al. (2000) M NZHSMTLZW.
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C. albicans D7 ) LT 0P 17 NI 1994 FEI 1V ¥
KREFITBWT Stewart Scherer BX U P.T. Magee 2>
TRY—h L. ZOEEHWSNZEKIT 1161 £819
TH 5. BANTHKI4,000 f# D fosmid 7 O— 10 ni5725
C. albicans D77 ) /xDNA 51 751 —%MEL, 20D
4 759 —%MW\T Chibana et al. (1998) 13 fk
THFEDTOAY 2<% //)N—7 % contig map %
FERIELD. 2oL E62fEdTu—T (DNA) 257y
2730, TOIB539FHIIONTIR =7 T AN
BESI N, LML contig map (X > THED 70—
7 DNEFIIEE S NI GER LT OHSIEREII AT
& > 7=. % Z T Random breakage mapping {£!'® 2L >
CHEEEREDHIE A3 T4 /2. Random breakage mapping
ETRT / LADNAITHL y MERF TSI LITLD
DNA ZEERMIE TN L, 20BYTF NI TU S
A ¥ —3a>&1{75 2L TDNA QEHNS DT O—7
DOENHETES (Fig. 2). ZOHEITL->TIL
D7 0—T O ET O BEEEDHIE S iz, BT
L 7 ADGAAARIZDOWNTH contig map ZEREFTH O,
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15 30 60 120' 15 30 60' 120" Z O FEMIE  (http://alces.med.umn.edu/Candida.html)
BN TRHENTNS. YHEMKORE LT L TE
Bioryo—rzm2ranfey J ADNADY—F TR
bt AS N, EOEFNIT J LADKI 1.5 4%, 24 Mbp 12
L. ZDFT—#13 (http://alces.med.umn.edu/gbsearch

kb
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339.5
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Fig. 2. Random breakage mapping. AIN, RKEEIc 70— 73Nz TOKBEMNS
DNA was digested with Sfil after irradiation in a 137Cs TIZIRNENEN, =PV TP —Itk> THAX

source. The samples were loaded on a 0.9% agarose gel _ s o _
and run with a DRIII CHEF apparatus at 10s to 60s, 4172 DNA Ol 500~700 bp OFE4s IO H3{THN .

97.0

5 V/em, 36 h, 120 degrees. A picture of the gel is shown FISLTIEDT I AI RIZDWTDY—T T ADGE
at left side, and autoradiography of the blot hybridized N, FOEEHL C. albicans DF J 1D 10.4 4%, 156 Mbp
with a probe from the DFR1 gene is shown at right. . . - . . -

Lambda ladder DNA was used as a DNA size standard. KBEAE. TOWREBY =TT AT =513 Phrap
This figure was is from Chibana et al.l?). (Phil Green, http://www.phrap.org) ZHWTI—7/ T

A DR (assembling) 73{T4 41 assembly 6 2% &
O 537z (http://www-sequence.stanford.edu:8080/) .
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Fig. 3. Contigs from assembly 6 were mapped on a physical map for chromosome 7
The Candida genome sequencing project is being carried out at Stanford University, and the sequence data assembled into
1,520 contigs. The assembly is known as assembly 6 and released at http://www-sequence.stanford. The assembly was searched
with the sequences mapped on chromosome 7, and 38 contigs were identified. Using the location of Sfil sites, R2B9, RBPI,
ARS1, ARG4, and G2E10 which were mapped on chromosome 717), these contigs were assigned to chromosome 7. More than
97% of chromosome 7 is covered by the contigs excluding telomeric and subtelomeric regions, and four gaps between the
contigs were found.
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assembly 6 D> —7 L2 A5 —% 3 TO0.7 kbp, &
£T282 kbp T1,520 KM —%~ LA (contig) THE
REN TSN, Bk EOMEITIARHTH > /2.

T/ Ah—U T VRTEKICAIITT

BTNz LD IRV I RFEERY 2T 4 — RRF
THELNZEMKIZ RS TWb. C. albicans TIZEERID
ERBIRNBRINDD, )NIVAT 1 =)L RICK2ER
VKEIZ T D AT RS R & MR R AR L X)L TOEWN
FIFEAERD NN ENGN> TS CRER).
ZITHARY /L= T2 70P 7 b OHEFTIR
WEFARDZDIT, XY T r—RRELDRHEINT
5 assembly 6 DHFINSYEMAK 7T KDL —IV T A%
H contig 2L, IRV RFHITPBWTHEINL
Qe 7 FOYBMM Bty v ES T L =T
AMPRESNTVS 9O T O—T&Mfi>T, 25 >
7T+ — RDOF—F X—RA (http://www-sequence.stanford.
edu:8080/bncontigs6.html) (2% UL, I SICkET
% contig % walking [CX > THET 2 I LITXD 384
@ contig ML DM 5 7z. Random breakage mapping %
W&o THERHEEREORE N T ON L 1L HO T 0 —T O
friE & BREESE SAT DOALE 2RI U CRER 7 F b
2w ES T EiTisofz (Fig. 3). TO#ER, HEEL T
WIRWHEEL (Fv v ) B4 @RS, vy 70
BENIH 30 kbp E/zo 7. BAKOMNGT /Kb B T 0O
AT BIOY T 70 AT I3EM I KGR % 285
TWADT contig 2 ZNLL LR T 2 DIIARETH 5
7o BETFOATBIOY T 70 AT ERS &5
K7%& (1 Mbp) O EHITX%NDL—T T2 AN
contig THN—NTWVWDHZENHENZLD/. Th
WKRORY > TH— RO ) L= T ATad
MZBENWTARLSEBITIBDYT ) LT — T2 AN
ENTWa SN 7/ LD 104 EDRS DT —
DI AEFENTOIRNS 4 DOF vy THKRI N7z
HIZDWTI: (1) RBEADOIZ O—Z2 F7TERN
N D 5 5 (2 >— 7 T2 ANWE L EE N D S 5 (3)
SRV Y RFTHES N YHEMMICIRENH 5 5 (4)
2K T 4 — RRFETI73N 7z assembling (T & LAY
BB ENREZLNS. WTHILTHF vy T2H
OAOEEICBNTIIRENTHINDD, &7 /L —
D T2 ADFERICHNT TRIFNED 52 Z ENEEN
2.
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With the recent advances in DNA sequencing technology, a succession of entire genome sequences
have been published. A number of genome projects are underway in pathogenic fungi. From these, we
present the history and current status of the genomic analysis of Candida albicans. The sequencing project
for this organism has been undertaken at Stanford University, and is now nearing the end.
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