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RNeasy® Plant Mini Kit mRNA ESTs BLASTx GenBank
Oligotex mRNA Mini Kit Qiagen c¢DNA Non-redundant protein database
SuperScript™  Plasmid System with NR ESTs
Gateway'" Technology for ¢cDNA Synthesis and Cloning NCBI
Kit Invitrogen Vitagen Clusters of Orthologous Groups of proteins
Millipore COG RPS-BLAST
1.2 ESTs GenBank
PDA 27.5C 2~3 Conserved Domain Database
YPD 27.5C CDD ESTs
7 10 14 16 20 22 26 28 34 36d
16 20 22d 26 28d 34 2
36d 7 10 14 16 20 22 26 28
34 36 d 6 2.1 ESTs
1.3 DNA 6 ESTs
RNA mRNA c¢DNA 9683 unique  ESTs
14 Clusters 3199 Singlets 6484 Clusters
1.4 720bp Singlets 443bp
1.4.1 phred DNA NR
14 18
1.4.2 ESTs 597bp
200bp  ESTs BLASTN 186aa 4 1
14 2 1
ESTs 9
1.4.3 ESTs 1 1
1 ESTs
Table 1  Functional prediction and classification of ESTs
Query name E-value Identity Subject discription
C0979-Contigl 4.00E-26 60/122 49% Putative secreted D-alanyl-D-alanine dipeptidase
Fungi-9-117B-20 3.00E-08 42/142 29% Putative secreted dipeptidyl peptidase
Fungi-7-029B-77 9.00E-60 106/106  100% Tri r 4 allergen secreted dipeptidylpeptidase V
Fungi-9-103B-37 2.00E-16 48/124 38% Related to vacuolar aminopeptidase yscl precursor
Fungi-7-07b-04 3.00E-39 79/80 98% Putative secreted metalloprotease 1 Trichophyton rubrum
(€2663-Contigl 8.00E-26 75/222 33% Extracellular serine protease Brucella melitensis
Fungi-9-106B-05 8.00E-11 42/138 30% Extracellular serine protease Brucella melitensis
(2785-Contigl 6.00E-59 121/276 43% Secreted aspartic proteinase precursor
C1380-Contigl 1.00E-59 206/206 100% Putative secreted alkaline protease SUB6  Trichophyton rubrum
Fungi-4-016-36b 8.00E-77 142/142  100% Putative secreted alkaline protease SUB6  Trichophyton rubrum
C1902-Contigl 5.00E-71 215/215 100% Putative secreted subtilisin-like protease SUB1  Trichophyton rubrum
Fungi-S003R-66-B09-077 1.00E-31 164/164 100% Putative secreted subtilisin-like protease SUB1  Trichophyton rubrum
C1307-Contigl 1.00E-97 328/328 100% Putative secreted subtilisin-like protease SUB5  Trichophyton rubrum
(C0971-Contigl 5.00E-99 177/256 69% Subtilisin-like serine protease PEPC precursor
C0726-Contigl 3.00E-06 47167 28% COG1404  Subtilisin-like serine proteases
C1412-Contigl 8.00E-23 42/85 49% COG1404  Subtilisin-like serine proteases
Fungi-9-033b-25 1.00E-10 31/61 50% COG1404  Subtilisin-like serine proteases
(2808-Contigl 1.00E-71 137/210 65% Allergen Pen n 18  Penicillium chrysogenum
1628bp 3 2
7 SUB1-SUB7 SUBI ESTs fungi-S003R-66-B09-077
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594bp 198aa 4 FUNGI-7-029B-77
35~198aa  SUBI 1 ~ 116aa 106aa
100% 103 ~411bp  SUBI \Y Tri r 4 621 ~
1 1~309bp 100% 412 ~594bp  SUBI 726aa 100% FUNGI-7-029B-77
2 372 ~ 554bp 100% C1902- 1~391bp  Trir4 mRNA  1935-2325bp
Contigl 884bp 100% FUNGI-7-029B-77 Trir
2% aa 1 ~2%aa  SUBI 4  ¢DNA
180 ~ 473aa 100% 1 ~421bp FUNGI-7-07b-04
SUB1 2 600 ~ 1020bp 100% MEP1 MEP5
422 ~ 884bp  SUBI 3 MEP2 8% 58% 41%
1072 ~ 1534bp 100% 2.2
ESTs SUB1 c¢DNA ESTs FUNGI-7-07b-04 (C2663-
SUB6 1955bp 4 3 Contigl  FUNGI-9-106B-05  C0726-Contigl ~ C1412-
ESTs C1380-Contigl Contigl FUNGI-9-033b-25
729bp 224aa Conserved domain 2
13 ~224aa  SUB6  1~212aa 100%
92 ~ 415bp SUB6 1 pfam05922 N

310 ~ 633bp 100% 416 ~ 729bp  SUB6

2 712 ~ 1025bp 100% fungi-4-
016-36b 528bp
155aa 1 ~ 155aa
SUB6 258 ~ 412aa 100% 1
~121bp SUB6 2 1158 ~
1278bp 100% 122 ~ 227bp ~ SUB6 3
1334 ~ 1439bp 100% 228 ~ 469bp
SUB6 4 1501 ~ 1742bp 100%
ESTs SUB6
c¢DNA
SUB5 1384bp 4 3
ESTs C1307-Contigl
995bp 331laa
4~33laa  SUB5 1~328aa
100% 11 ~319bp  SUB5 1
1 ~309bp 100% 320 ~ 853bp  SUBS 2

380 ~ 913bp 100%
3 977 ~ 1082bp 100%

854 ~959bp  SUB5
960 ~ 995bp  SUBS

4 1143 ~ 1384bp 100%
C1307-Contigl SUBS
c¢DNA
SUB1 SUBS SUB6 C0971-
Contigl C0726-Contigl C1412-Contigl FUNGI-9-

033b-25

pfam00082  Peptidase-S8 Subtilase family
COG1404 AprE  Subtilisin-like

serine proteases 4

uniqueESTs EST
18

9
ESTs 5

SUB6 100%
SUB2 SUB3 SUB4  SUB7

4  ESTs

SUB6

9683

ESTs

SUB1 SUBS

Trir 2
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2 ESTs
Table 2 Conserved domains in ESTs
Query name Aligned Conserved domain
. 62.1% pfam01427 Peptidase-M15 D-ala-D-ala dipeptidase
C0979-Contig] 49.3% €OG2173 DdpX  D-alanyl-D-alanine dipeptidase
Fungi-9-117B-20 21.5% COG1506 DAP2 Dipeptidyl aminopeptidases
Fungi-7-029B-77 10.3% COG1506 DAP2  Dipeptidyl aminopeptidases
Fungi-9-103B-37 15.2% pfam02127  Peptidase-M18 Anunopeptldas'e I zine metalloprotease
16.9% COG1362 LAP4 Aspartyl aminopeptidase
Fungi-7-07b-04 NF NF
(2663-Contigl NF NF
Fungi-9-106B-05 NF NF
(2785-Contigl 74.1% pfam00026 Asp Eukaryotic aspartyl protease
100% pfam05922  Subtilisin-N = Subtilisin N-terminal Region
C1380-Contigl 23.9% pfam00082  Peptidase-S8  Subtilase family
11.4% COG1404 AprE  Subtilisin-like serine proteases
. 38.2% pfam00082  Peptidase-S8  Subtilase family
Fungi-4-016-36b 21.5% COG1404 AprE  Subtilisin-like serine proteases
Fungi-S003R-66-B09-077 100% pfam05922  Subtilisin-N = Subtilisin N-terminal Region
C0726-Contigl NF NF
98.8% pfam05922  Subtilisin-N  Subtilisin N-terminal Region
C0971-Contigl 23.9% pfam00082  Peptidase-S8  Subtilase family
23.4% COG1404 AprE - Subtilisin-like serine proteases
97.6% pfam05922  Subtilisin-N  Subtilisin N-terminal Region
C1307-Contigl 73.1% pfam00082  Peptidase-S8  Subtilase family
40.4% COG1404 AprE  Subtilisin-like serine proteases
C1412-Contigl NF NF
C1902-Contigl 51.5% pfam00082  Peptidase-S8  Subtilase family
Fungi-9-033b-25 NF NF
. . 50.5% pfam00082  Peptidase-S8  Subtilase family
(2808-Contig] 27.2% COG1404 AprE  Subtilisin-like serine proteases
NF  No found conserved domain.
Igk MEP4
EST FUNGI-7-07b-04
’  SUBI
6 C
104 SUBI
SUB6 14 21 MEP2
Jousson 7 MEP3
SUB3
10
SUB4
SUB3
SUB4
SAP
SUB2 SUB5  SUB7
11~13
5 MEP1 ~ MEPS MEP3
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Analysis of secreted proteases of Trichophyton rubrum

LENG Wen-chuan WANG Ling-ling WEI Can-dong YANG Jian JIN Qi”
State Key Laboratory for Molecular Virology and Genetic Engineering ~ Chinese Center for Disease Control and Prevention  Betjing 100176 China

Abstract Secreted proteases are thought as potential virulent factors of Tricophyton rubrum . Based on ¢DNA libraries of
6 physiological phases of Tricophyton rubrum 9683 uniqueESTs were obtained by DNA sequencing. By bioinformatic
analysis 18 ESTs of putative secreted proteases were obtained from the established ESTs library including 4 secreted
peptidases 1 secreted metalloprotease 2 extracellular serine proteases 1 secreted aspartic proteinase 9 secreted
subtilisin-like proteases and 1 vacuolar serine protease. These secreted proteases are related to nutrient uptake lesion
extension and host immune responses elicitation in the process of T'. rubrum infection. These results provide a clue to
further research on the infection and pathogencity of T'. rubrum .
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