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Appendix 3. 

Table A. Proteins identified by cross species identification from the purified 20S proteasome map of Trichoderma reesei. 

Protein name Species Accession 

no. 

Number of 

spots 

identified 

MW 

(Da) 

pI No. of 

peptides 

matched 

Coverage Conserved domain 

present 

Conserved hypothetical protein Gibberella zeae gi|42545254 1 21209 4.98 7 39 % Proteasome beta 
Hypothetical protein Yarrowia 

lipolytica 

gi|50556048 1 23592 5.55 11 43 % Proteasome beta 

Hypothetical protein G. zeae gi|42553892 1 26488 7.71 7 29 % Proteasome beta 
Hypothetical protein Neurospora 

crassa 

gi|32423127 2 32151 5.68 9-10 35% Proteasome beta 

Hypothetical protein Magnaporthe 

grisea 

gi|39977139 1 29338 7.66 12 36 % Proteasome alpha 

Conserved hypothetical protein G. zeae gi|42551634 3 27980 5.89 11 39-60 % Proteasome alpha 
Conserved hypothetical protein G. zeae gi|42544646 3 29147 5.93 6-10 36-56 % Proteasome beta 
Hypothetical protein N. crassa gi|32410633 1 27917 6.12 14 70% Proteasome alpha 
Hypothetical protein N. crassa gi|32411629 2 29584 6.92 8-13 36-37 % Proteasome alpha 
Conserved hypothetical protein G. zeae gi|42552615 4 27913 5.81 9-11 31-45 % Proteasome alpha 
Probable proteasome 
component C2 

N. crassa gi|28949952 1 29020 5.21 9 34 % Proteasome alpha 

Probable proteasome subunit 
alpha type 2 

G. zeae gi|42549948 1 30543 4.99 8 34 % Proteasome alpha 

Hypothetical protein N. crassa gi|32408341 1 26857 4.85 9 36 % Proteasome alpha 
Hypothetical protein G. zeae gi|42544315 1 31985 4.71 8 30 % Proteasome alpha 
14-3-3-like protein 2 Paracoccidioides 

brasiliensis 

gi|38569374 1 29624 4.68 5 26 % PIP 

14-3-3-like protein Hypocrea 

jecorina 

gi|12054274 1 29579 4.79 14 42 % PIP 

14-3-3-like protein H. jecorina gi|12054276 1 30404 4.89 8 36 % PIP 
Glyceraldehyde 3-phosphate 
dehydrogenase 

Trichoderma 

koningii 

gi|422228 1 35952 6.28 6 18 % PIP 
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Ketol acid reductoisomerase N. crassa gi|18376395 1 44596 8.52 10 28 % N/A 
Actin Emericella 

nidulans 

gi|113277 1 41622 5.64 12 40 % PIP 

Putative serine/threonine 
phosphatase 2C ptc2 

H. jecorina gi|33087518 3 47457 4.57 10-18 34-50 % UPR 

Eukaryotic initiation factor 4g N. crassa gi|32414453 1 47937 5.9 8 23 % PIP 
Hypothetical protein G. zeae gi|42551306 1 53193 5.5 16 28 % N/A 
Enolase G. zeae gi|42545184 1 47367 5.01 6 20 % PIP 
Enolase Penicillium 

chrysogenum 

gi|34392443 2 47207 5.14 5-9 14-21 % PIP 

Hypothetical protein F06655.1 G. zeae gi|42554748 5 53916 5.37 7-10 18-22 % M18 peptidase and 
LAP4 domain 

78 kDa glucose-regulated 
protein 

G. zeae gi|42553353 1 74524 5.08 15 29 % UPR / HSP70 

78 kDa glucose-regulated 
protein 

N. crassa gi|45645170 1 72287 5.01 14 22 % UPR / HSP70 

Heat shock protein 70 H. jecorina gi|30961863 3 73319 5.17 8-21 18-35 % HSP70 
Heat shock protein 60 G. zeae gi|42550894 1 61430 5.57 12 20 % HSP60 
Hypothetical protein 
AN0858.2 

Aspergillus 

nidulans 

gi|67517159 1 103464 5.54 32 29 % HSP98 

Hypothetical protein N. crassa gi|32402982 2 90515 5.01 26-40 25-47 % ATPase domain 
PIP = Proteasome interacting protein 
UPR = unfolded protein response 
N/A = No applicable proteasome related domain or function known. 
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Table B. Proteins identified by matching PMF data to the translated Trichoderma reesei cDNA database.
 

Protein name 

Gene 

reference 

number 

Number of 

spots 

identified 

MW (Da) pI 

No. of 

peptides 

matched 

Coverage Conserved domain present 

Proteasome Alpha-1 subunit 6837 7 31645 4.82 7-13 33-49 % Proteasome alpha 
Proteasome Alpha-2 subunit 1126 3 32165 5.7 7-11 23-44 % Proteasome alpha 
Proteasome Alpha-3 subunit 482 6 31696 4.79 6-12 22-40 % Proteasome alpha 
Proteasome Alpha-4 subunit 6123 4 27835 6.14 8-12 31-49 % Proteasome alpha 
Proteasome Alpha-5 subunit 2768 1 29091 4.62 12 45 % Proteasome alpha 
Proteasome Alpha-6 subunit 8317 4 27862 6.16 8-18 31-55 % Proteasome alpha 
Proteasome Alpha-7 subunit 8176 7 29309 7.61 10-17 48-63 % Proteasome alpha 
Proteasome Beta-1 subunit 6377 2 29171 6.88 7-13 27-51 % Proteasome beta 
Proteasome Beta-2 subunit 2077 4 31001 5.16 6-11 27-38 % Proteasome beta 
Proteasome Beta-3 subunit 5333 3 26542 5.1 4-11 24-39 % Proteasome beta 
Proteasome Beta-4 subunit 1749 1 31939 8.62 11 31 % Proteasome beta 
Proteasome Beta-5 subunit 5857 2 32232 6.09 10 34 % Proteasome beta 
Proteasome Beta-6 subunit 2563 4 27607 5.35 5-11 24-43 % Proteasome beta 

14-3-3-like protein 5837 2 29551 4.49 4-9 13-28 % PIP 
Glyceraldehyde-3-phosphate dehydrogenase 168 1 36247 7.14 7 24 % PIP 

Alcohol dehydrogenase 3678 2 37637 6.85 10-11 35-42 % PIP 
Ketol-acid reductoisomerase 4266 1 44749 9.09 11 33 % N/A 

Deoxyhypusine synthase 105 1 39159 5.29 7 21 % N/A 
Transaldolase 1855 2 35584 5.16 6-16 21-48 % PIP 

Actin 2112 1 41595 5.44 8 26 % PIP 
Translation elongation factor 5185 6 45927 6.53 13-21 38-59 % PIP 

Enolase 5647 3 47286 4.84 9-13 29-36 % PIP 
ATP citrate lyase 706 1 52985 5.35 20 37 % N/A 

Aspartyl aminopeptidase 622 8 54325 6.03 14-25 25-43 % N/A 
Histone acetyltransferase 2072 1 59831 4.13 13 25 % N/A 
Histone binding protein 3622 1 55843 4.12 19 43 % N/A 

Heat shock protein 70 kD 3072 2 73697 4.88 9-15 17-25 % Chaperone 
Heat shock protein 70 kD 7312 2 66584 5.03 6-22 17-35 % Chaperone 
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Heat shock protein 60 kD 179 2 61105 5.26 16-22 32-43 % Chaperone 
Phosphoglycerate mutase 8591 1 58272 4.82 20 38% N/A 

Transketolase 5330 1 75108 6.21 22 31 % N/A 
SEC23-like protein 5122 1 85729 6.24 17 19 % Role in proteasomal sorting 

Cobalamin-independent methionine synthase 702 2 85621 6.48 21-25 31-34 % N/A 
Heat shock protein 98 kD 1905 1 91807 5.34 35 32 % Chaperone 

ATPase in endoplasmic reticulum (CDC48) 3274 2 89647 4.67 22-35 25-38 % PIP 
Hypothetical protein 1276 1 133773 4.02 18 21 % N/A 

PIP = Proteasome interacting protein 

N/A = No applicable proteasome related domain or function known.
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Appendix 4. 

Proteins identified from the 26S proteasome preparation of Trichoderma reesei using in-house T. reesei database and cross species 
identification (CSI). 
Protein name Species Accession MW (Da) pI No. of Coverage MALDI or Relation to 26S 

no. peptides MS/MS proteasome 

matched 

Proteasome alpha 1 Trichoderma 6837, 31645 4.82 16-19 48-57% MALDI and 20S proteasome 
subunit reesei, gi|116199241 MS/MS alpha 1 subunit 

Chaetomium 

globosum CBS 

148.51 
Proteasome alpha 2 T. reesei, Gibberella 1126, 32165 5.7 12-15 33-40% MALDI and 20S proteasome 
subunit zeae PH-1 gi|46117136 MS/MS alpha 2 subunit 
Proteasome alpha 3 T. reesei, 482, 31696 4.49 5-10 14-34% MALDI and 20S proteasome 
subunit Saccharomyces gi|3114275 MS/MS alpha 3 subunit 

cerevisiae 

Proteasome alpha 4 T. reesei, G. zeae 6123, 27835 6.14 4 14% MALDI and 20S proteasome 
subunit PH-1 gi|46121975 MS/MS alpha 4 subunit 
Proteasome alpha 5 T. reesei, 2768, 29090 4.62 6 32% MALDI and 20S proteasome 
subunit Coccidioides immitis gi|119178760 MS/MS alpha 5 subunit 

RS 

Proteasome alpha 6 T. reesei, Botryotinia 8317, 27862 6.16 14-18 28-43% MALDI and 20S proteasome 
subunit fuckeliana B05.10 gi|154296309 MS/MS alpha 6 subunit 

Proteasome alpha 7 
subunit 

T. reesei 8176 29309 7.61 4 18% MALDI 20S proteasome 
alpha 7 subunit 

Proteasome beta 1 T. reesei, G. zeae 6377, 29171 6.88 9-11 28-33% MALDI and 20S proteasome 
subunit PH-1 gi|46108556 MS/MS beta 1 subunit 
Proteasome beta 2 T. reesei, 2077, 31001 5.16 6-8 21-30% MALDI 20S proteasome 
subunit Encephalitozoon gi|19173354 beta 2 subunit 

cuniculi GB-M1 

Proteasome beta 3 
subunit 

T. reesei, G. zeae 

PH-1 

5333, 
gi|46108708 

26542 5.1 9 30% MALDI 20S proteasome 
beta 3 subunit 
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Proteasome beta 4 
subunit 

T. reesei 1749 31939 8.62 4-5 16% MALDI 20S proteasome 
beta 4 subunit 

Proteasome beta 5 
subunit 

T. reesei 5857 32232 6.09 4-8 18-24% MALDI 20S proteasome 
beta 5 subunit 

Proteasome beta 6 T. reesei, 2563, 27606 5.35 6-10 24% MALDI and 20S proteasome 
subunit Phaeosphaeria gi|111067693 MS/MS beta 6 subunit 

nodorum SN15 

Proteasome beta 7 
subunit 

E. cuniculi GB-M1 gi|85014261 24751 6.65 9 36% MALDI 20S proteasome 
beta 7 subunit 

HSP70 (fragment) Hypocrea jecorina, 

T. reesei 

gi|30961863, 
3072 

73319 
(fragment 

) 

5.17 3-19 4-32% MALDI and 
MS/MS 

Chaperone, UPR 

Vesicular fusion 
protein sec17 

T. reesei 194 33455 4.98 8 27% MALDI N/A 

14-3-3-like protein H. jecorina gi|12054274 29579 4.79 12-22 46-75% MALDI and 
MS/MS 

PiP 

Vacuolar protease A T. reesei 8529 42404 4.5 4-9 11-15% MALDI and 
MS/MS 

N/A 

Thioredoxin T. reesei 4055 35053 4.4 7-9 25-38% MALDI PiP 
Norsolorinic acid 
reducatase 

T. reesei 507 45783 6.41 12 23% MALDI N/A 

Eukaryotic T. reesei 8266 37674 6.01 15 35% MALDI PiP 
translation initiation 
factor 3 
Hypothetical protein 
(with PCI domain) 

T. reesei 5787 48501 5.01 15 32% MALDI N/A 

Actin T. reesei, 2112, 41595 5.44 8-15 24-44% MALDI and PiP 
C. globosum CBS gi|116198005 MS/MS 
148.51 

Septin T. reesei 2371 43260 4.74 10 33% MALDI N/A 
Eukaryotic initiation T. reesei, 5842, 44846 5.13 16 35% MALDI and PiP 
factor 4a B. fuckeliana gi|154324134 MS/MS 

B05.10 
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Eukaryotic initiation T. reesei 5363 65026 5.00 20 28% MALDI PiP 
factor 3 (fragment) (fragment 

) 
Porphyromonas-type T. reesei 3630 39158 4.33 13 44% MALDI N/A 
peptidyl-arginine 
deiminase 
Hypothetical protein T. reesei 4413 52066 4.07 7 13% MALDI N/A 
Hypothetical protein T. reesei 3622 55843 4.12 10 19% MALDI N/A 
Histone T. reesei 2072 59832 4.13 13 29% MALDI Non-PiP 
acetyltransferase 
type B subunit 2 
Hypothetical protein 
FG11597.1 (RPT1) 

G. zeae PH-1 gi|46140165 50864 4.93 7 21% MALDI 19S proteasome 
ATPase subunit 

Probable 26S Neurospora crassa gi|11265294 48972 6.35 10 20% MALDI 19S proteasome 
proteasome ATPase subunit 
regulatory particle 
chain RPT1 
26S proteasome S. cerevisiae RPN9_ 45754 5.51 7 20% MALDI 19S proteasome 
regulatory subunit YEAST non-ATPase 
RPN9 subunit 
Elongation factor 1 
gamma 

T. reesei 5185 45927 6.53 8-23 27-64% MALDI PiP 

Dihydrolipoyl T. reesei, 8362, 54075 7.17 23-26 47-50% MALDI and N/A 
dehydrogenase C. globosum CBS gi|116179598 MS/MS 

148.51 
Aspartyl 
aminopeptidase 

T. reesei 622 54326 6.03 14-19 26-32% MALDI N/A 

RPN5 T. reesei, 4412, 55532 6.53 7-12 16-23% MALDI and 19S proteasome 
C. globosum CBS gi|116193225 MS/MS non-ATPase 
148.51 subunit 

Hypothetical protein P. nodorum SN15 gi|111071437 52390 6.93 8-10 22-24% MALDI 19S proteasome 
SNAO_01062 non-ATPase 
(RPN7) subunit 
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Acetyl coA 
synthetase 

T. reesei, G. zeae 

PH-1 

318, 
gi|46105404 

81201 6.82 7-20 12-25% MALDI and 
MS/MS 

N/A 

SEC23 T. reesei, N. crassa 

OR74A 
5122, 
gi|157071286 

85729 6.24 5-14 5-18% MALDI and 
MS/MS 

Non-PiP 

SEC24 T. reesei, G. zeae 

PH-1 

8518, 
gi|46138569 

113434 6.43 11-12 11-14% MALDI and 
MS/MS 

Non-PiP 

HSP98 T. reesei 1905 91807 5.34 7-17 9-21% MALDI Chaperone, UPR 
HSP90 T. reesei, N. crassa 2288, 

gi|6979704 
80012 4.65 29-35 46-48% MALDI and 

MS/MS 
Chaperone, UPR 

BIP N. crassa OR74A gi|85080590 72287 5.01 16-18 25-27% MALDI and 
MS/MS 

Chaperone, UPR 

HSP70 T. reesei, 

H. jecorina 

3072, 
gi|30961863 

73697 4.88 10-30 20-48% MALDI and 
MS/MS 

Chaperone, URP 

Eukaryotic T. reesei 1032 85232 4.83 32 45% MALDI PiP 
translation initiation 
factor 3 
HSP88 T. reesei, N. crassa 7151, 

gi|14285475 
77637 4.78 26 35% MALDI and 

MS/MS 
Chaperone, UPR 

CDC48 (AAA T. reesei, 3274, 89647 4.67 24 29% MALDI and Non-PiP 
family of ATPases) Magnaporthe grisea gi|39940094 MS/MS 

70-15 

Predicted protein T. reesei 3798 88771 4.22 11 13% MALDI N/A 
Sulphite reductase 
alpha 

T. reesei 8319 115208 4.83 20 21% MALDI N/A 

Histone Chaperone T. reesei, 8602, 27911 3.72 4-6 19-30% MALDI and Chaperone, N/A 
ASF1 (anti-silence G. zeae PH-1 gi|46105444 MS/MS 
protein) 
PiP = Proteasome interacting protein
 
Non-PiP = Known to have interaction with proteasome, but not yet classified as PiP.
 
UPR = Unfolded protein response
 
N/A = No applicable proteasome related domain or function known.
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