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Abstract: This paper reviews the recent progress of studies on fungal genomics, especially on filamentous fungal genomics,
including comparative genomics, and functional genomics including transcriptomics, proteomics and metabolomics.

Key Words: fungus; comparative genomics; transcriptomics; proteomics

CLC Number: Q93 Document Code: A Article ID: 1000-7857(2007)11-0048-05
, 1
, (Saccha- DNA ,
romyces cerevisiae ) . (Aspergillus nidulans) | o
(Neurospora crassa) ) 272
( 20 ,80
O ’ ‘ 172 )e ,
) ’ 1997 ,
’ ’ o 2000
150 o (filamentous fungi) ) i ,
o , 2001
) > (N. crassa) (Aspergillus
8 N N niger) .
N S o . 2000 Whitehead
, , (fungal genome initiative ),
R . 2002
s o 2 ’
: 2007-04-23
(2003CB716006,2004CB719702), (30470052 ,30670029 )
5 o 27 ] . i

E-mail: wangtianhong@sdu.edu.cn



J‘CMK

— %
eview
2007 25 11 ( 233 )
o 15 , 7 o
2003 6 ,
5 44 .
, 10 , (Penicil- °
lium) | (Aspergillus) . (Histoplasma) . , ,
(Coccidioides) . (Fusarium) . (Neu- R s
rospora) . (Candida) . (Schizosaccha- o
romyces ) . (Cryptococcus) (Puccinia) (direct infusion Mass Spectrometry,diMS)
o WWW. ,
broad.mit.edu/annotation fungi/fgi/ history.html, ,7 B,
,41 N. crassa S. cerevisiae o
,29 o Braun "9 S. cerevisiae  N. crassa
, (Candida s GenBank ,
albicabs) . (Aspergillus fumigatus ) | N. crassa S. cerevisiae
(Cryptococcus neuformans) (Pneumocys- (“orphan” genes) ; N. crassa
tis carinii) . (Histoplasma capsulatum) | ,
(Phytophthora infestans) ; N. crassa
2004 Duke s S. cerevisiae ,
(IGSP) Basel S. cerevisiae o
(Ashbya gossypiti) 5 ,S. cerevisiae
: 5 , ( )
s o Braun ,N. crassa GenBank
o , Yoder ¥ S. cerevisiae 4
S. cerevisiae -2, , o )
’ 131 . [4-5] . (61 . , R ,
r 18] (C. albicans) s C. albicans
o S. cerevisiae ,
2 , ’ O i 500
(Comparative Genomics ) C. albicans
, , C. albicans
o , C. albicans 4
. ( IS (
6 000 ( ) ( )
S. cerevisiae) 10 000 ( Aspergillus sp.) . s
7~



J‘CMK

Reviews

Science & Technology Review 2007 Vol. 25 No. 11 (Sum No. 233)

o Firon
o
2
b
o
3
(e}
b (e}
S. cerevisiae
o C. albicans
bl
9
[13]
b
o
Y Y o
b o
3
o 3
.3
b o 9

\EST (Expressed Sequence Tag,EST)

(isotope—coded affinity tags) ;

N

B —
eview
w1 5 Jensen
[14]
d’ Enfert® 3.1
,S. cerevisiae N
[15]o ,
o Mata 19 DNA
S. pombe
99% o 2 Atf(aflatoxin,
)
) Atf o
) 8 , EST
° EST
(http://www.ncbi.nlm.nih.gov/dbEST/) 123 533
EST , EST o EST
- De Backer LR
o EST

(18]

o Chambergo
T. reesei EST

N (Trichoderma reesei) ,

’

S. cerevisiae

T. reesei 5 EST ¢cDNA
. s T. reesei
, NAD®
/ , :
S. cerevisiae ,
.cDNA o
S. cerevisiae
, o Chigira ™
2 070 cDNA A. oryzae
5 chsZ ,chsY ,chsA ,chsB
chsC s cDNA
Y~



J‘CMK

— %
eview
2007 25 11 ( 233 )
cDNA ,Maeda H \ \
20 (A. oryzae) S S S S =
. , (EMP) 8
(TCA) .
, 3 S
. o (References)

3.2 [1] THOMSON N, SEBAIHIA M, CERDENO-TARRAGA A,

(isotope—coded affinity tagging) .
(two—Dimensional Polyacrylamide Gel Elecrophoresis,
2-D PAGE) X )

o o
cerevisiae ., 2-D PAGE ,

) , A

Jumigatus  C. albicans

Lim™" T. teesei

A A. nidulans

, CpcB ,

>

LovC (LovC
) 22

(A. terreus)

o

3.3

o s ’

S. cerevisiae o

[23]

(in silico) )
[24]
o

et al. The value of comparison [J]. Nat Rev Microbiol,
2003, 1(1):11-2.

[2] DIETRICH F S, VOEGELI S, BRACHAT S, et al. The Ash-
bya gossypii genome as a tool for mapping the ancient
Saccharomyces cerevisiae genome [J]. Science, 2004,
304:304-307.

[3] HOFMANN G, MCINTYRE M, NIELSEN J. Fungal ge-
nomics beyond Saccharomyces cerevisiae [J]. Curr Opin
Biotechnol, 2003, 14(2):226-231.

[4] YODER O C, TURGEON B G. Fungal genomics and
pathogenicity [J]. Curr Opin Plant Biol, 2001, 4 (4): 315-
321.

[51 BOS J | B, ARMSTRONG M, WHISSON S C, et al.
Intraspecific comparative genomics to identify avirulence
genes from Phytophthora [J]. New Phytol, 2003, 159: 63—
72.

[6] FIRON A, D'ENFERT C. Identifying essential genes in
fungal pathogens of humans [J]. Trends Microbiol, 2002,
10: 456-462.

[7] ZENG Q, MORALES A J, COTTAREL G. Fungi and
humans: closer than you think[J]. Trends Genet, 2001, 17:
682-684.

[8] YARDEN O, EBBOLE D J, FREEMAN S, et al. Fungal
biology and agriculture: revisiting the field [J]. Mol Plant—
Microbe Interact, 2003, 16: 859-866.

[9] SMEDSGAARD J, NIELSEN J. Metabolite profiling of fungi
and yeast: from phenotype to metabolome by MS and
informatics[J]. J Exp Bot, 2005, 56(410): 273-86.

[10] BRAUN E L, HALPERN A L, NELSON M A, et al. Large—
scale comparison of fungal sequence information:
mechanisms of innovation in Neurospora crassa and
gene loss in Saccharomyces cerevisiae[J]. Genome Res,
2000, 10(4): 416-30.

[11] MAGEE B B, MAGEE P T. Induction of mating in
Candida albicans by construction of MTLa and
MTLalpha strains[J]. Science, 2000, 289:310-313.

[12] KESSLER M M, WILLINS D A, ZENG Q, et al. The use of
direct cDNA selection to rapidly and effectively identify
genes in the fungus Aspergillus fumigatus [J]. Fungal
Genet Biol, 2002, 36: 59-70.

[13] De BACKER M D, NELISSEN B, LOGGHE M, et al. An
antisense —based functional genomics approach for



J‘CMK

Reviews
Science & Technology Review 2007 Vol. 25 No. 11 (Sum No. 233)

identification of genes critical for growth of Candida
albicans[J]. Nat Biotechnol, 2001, 19(3): 235-41.

[14] JENSEN L J, GUPTA R, BLOM N, et al. Prediction of
human  protein  function from  post-translational
modifications and localization features [J]. J Mol Biol,
2002, 319: 1257-1265.

[15] HORAK C E, SNYDER M. Global analysis of gene
expression in yeast[J]. Funct Integr Genomics, 2002, 2:
171-180.

[16] MATA J, LYNE R, BURNS G, et al. The transcriptional
program of meiosis and sporulation in fission yeast [J].
Nat Genet, 2002, 32: 143-147.

[17] SKINNER W, KEON J, HARGREAVES J. Gene
information for fungal plant pathogens from expressed
sequences[J]. Curr Opin Microbiol, 2001, 4: 381-386.

[18] CHAMBERGO F S, BONACCORSI E D, FERREIRA A J,
et al. Elucidation of the metabolic fate of glucose in the
filamentous fungus Trichoderma reesei using Expressed
Sequence Tag (EST) analysis and cDNA microarray[J]. J
Biol Chem, 2002, 277(16): 13983-13988.

[19] CHIGIRA Y, ABE K, GOMI K, et al. chsZ, a gene for a
novel class of chitin synthase from Aspergillus oryzae[J].

eview
Scoce & Tickeirs

[20] LIM D, HAINS P, WALSH B, et al. Proteins associated
with the cell envelope of Trichoderma reeseii A
proteomic approach[J]. Proteomics, 2001, 1: 899-909.

[21] MAEDA H, SANO M, MARUYAMA Y, et al. Transcrip-
tional analysis of genes for energy catabolism and hy-
drolytic enzymes in the filamentous fungus Aspergillus
oryzae using cDNA microarrays and expressed se-
quence tags [J]. Appl Microbiol Biotechnol, 2004, 65(1):

74-83.

[22] MELIN P, SCHNURER J, WAGNER E G. Proteome
analysis of Aspergillus nidulans reveals proteins
associated with  the response to the antibiotic

concanamycin A, produced by Streptomyces species|J].
Mol Genet Genomics, 2002, 267: 695-702.

[23] RAAMSDONK L M, TEUSINK B, BROADHURST D, et al.
A functional genomics strategy that uses metabolome
data to reveal the phenotype of silent mutations [J]. Nat
Biotechnol, 2001, 19: 45-50.

[24] FORSTER J, GOMBERT A K, NIELSEN J. A functional
genomics approach using metabolomics and in silico
pathway analysis [J]. Biotechnol Bioeng, 2002, 79: 703—
712.

Curr Genet, 2002, 41(4): 261-267. (-ﬁ—ﬁ%ﬁ_ E 4 E)
' )i T T T T T T
A v 5§ T!4|6!1213| 91812
A 2008 ( ) v =t = —A
(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((‘ 2 I ‘L 1| 9 B : 5 I 4 ? : 6 If 3
g : :
f I f f ] t
3| 6|8|1]7/9|84]2
f f f s t f
— 4:3(5[2j1.8]6!7]9
! ! B .-' T ]
(6|9]1]|7]&K]|s5[8|2]4
D 99 ’ : 71812 419}“5 3l1!5
’ = [Tis(7lele 2% 3|
1~9 ’ 353 1!51!,_7 9:6:2 }1-\%3;8
1~9 : . : 8213|547 1196
I'f 4 " W18
. o A 1 f | 1 I
o . ’ oale|3ls|1|2I5%
(#:4 FE4 FaHHE R 4)
AEl HEZH SO0 hE2 MEEH ##OCO hE2 REREH 4440
N5 8! lo| l8}, Np 115 (T8 (s 3,6 (5|8;1,4|7]9]
ey t f A N t l A — T f A
3|N]4a L gl | 8] 4| |2 | &) 1/819[7]2]3]|5]6)4
: \.. ; i : ke, ;
ANEEEEDE DENEENEEDBENDDDa0E
] ’ L] ) T I 1 1 P ] ] i i ! | " ) I
al VN L L ds]|alstl [ L7 T2 813 |4 | 5|9l2)7
f t N A g t f 1 KA t t f f L t t
| LA P | A P 41916|3]X]2|1]58
el | =t % t t b ol 1 t r ___T ]I 7 i’\ ' Il
GI I /'[ l\ | | @ 7I8I /'t I\ 1618 8 27 3[B|ﬂ 42,6
t | t f t t } 1 t 1 t t f t T f t t
HEBRERSL 6| Lol 11 [Ny is|[eisiEleisit]eiTie
T 1 t I T T } o= ] I T T . ! LER !
2,,715 L 1108 LT 8] |5 5\9\.[ 7, 412|5;9 8613
’_.l T ) T T T~ | I T I T T J.»l I I ! T I-\.
7ol |31 15| l2i[ 7 del7t [alel N [glsir]2le[7[el4]s
4@7



