
Purification 

step 

Total activity 

(U) 

Total protein 

(mg) 

Specific activity 

(U/mg) 

U/ml 

blood 

Purification 

fold 

Yield 

(%) 

Extract 645120 99.4 6490 586473 1 100 

DEAE 303206 18.8 16128 - 2.5 47 

Phenyl peak 1 30321 1.4 21658  - 3.3 4.7 

Phenyl peak 2 23953 2.9 8260 -  1.3 3.7 

Superdex 200 

peak 1 
758 0.02 37900 - 5.8 0.1 

Table S1: Purification procedure of 26S proteasome isoform from T. bernacchii red 

blood cells (RBCs) 

The proteasome activity was measured using LLVY as substrate and expressed assuming  

ε=1 mM-1 cm-1 



Table S2: Structural analysis of the ten models obtained for the seven proteasome subunits. 
Analyses have been performed with PROCHECK, PROSA web and Hbplus. Columns concerning 
the PROCHECK analysis report, as absolute numbers and percentage, the amino acids falling in the 
Ramachandran plot regions (most favoured, additional favoured, generously allowed, disallowed). 
PROSA web results report the Z-score obtained, which give a whole measure of the quality of the 
model in comparison to the value obtained for the template chain (last line for each table). The 
Hbplus column reports the number of H-bonds observed for each model. This is not a measure of 
model quality, but it is reported for a comparison among models and to the template chain.
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- - MQ - PD FD F TD - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T P VS - T GT T I MA VE FD GGV V I GAD SR
MT S F TG I T A V AN A TN EMAMF KQAMK E V A AH P EWMS SRQ I E RQRWN P YSME GGS TC A I SGE N F A I V ASD T R
- - - - - MT KQH AN - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - WS P YDNN GGTC V A I AGS D YC V I A AD T R
- - MF - S S E S I L NR E L NR SM - - - - - - - - - - - - D YH Y TGP VE - QR FN P Y T FN GGT V L A L AGD D F A L V ASD T R
- - ML - S T A A Y RD VER E L GM - - - - - - - - - - - GPHGS AGP VQ - L R F S P Y A FN GGT V L A I AGE D F S I V ASD T R
- - ML S S T AMY S APGRD L GM - - - - - - - - - - - E PHR A AGP L Q - L R F S P Y V FN GGT I L A I AGE D F A I V ASD T R
- - M I - S AQA Y GENGK - - - M - - - - - - - - - - - K E YH Y TGP VE - H K F S P Y A FN GGT V L A V AGE D F A I V ASD T R
- - ML - S SQH F GD PGK - - - M - - - - - - - - - - - KD YH Y TGP VE - H K F S P Y A FN GGT V L A V AGE D F A I V ASD T R
- - ML - S SQS Y QD PGK - - - M - - - - - - - - - - - QD YH YSGP VE - HR F S P YS FN GGT V L A V AGE D F A I V ASD T R
- - ML - S SQS Y QD PGK - - - M - - - - - - - - - - - KD YH YSGP VE - HR F S P YS FN GGT V L A V AGE D F A I V ASD T R

T S SG - A Y V AN R V TD K L TR I T D K V YCCR SGS A AD TQA I AD I V A YS L N YH EN QTN KD A L V F E A AS E FRN YC Y
MTQND I N I L T RD AE K I Q I L N DN I I L T T SGF YGD V L QL K K V L QSR L H K YR F D YR SDMS VD L C AE L L SRN L Y
MS TG - YS I L S RD YS K I H K L A DR A V L S S SGF QAD VK A L QK V L K SRH L I YQH QHN KQMSC P A MAQL L SN T L Y
L S EG - YS I H S RN T P KC YK L T D K T V I GC TGF H ADC L T L T K I I E AR L KMYKH SNN K TMT SGA I A AML S T I L Y
L S EG - F S I H T RD S P KC YK L T D K T V I GC SGF HGDC L T L T K I I E AR L KMYKH SNN K AMT TGA I A AML S T I L Y
L S EG - F S I H T RD S P KC YK L T D K T V I GC SGF HGDC L T L T K I I E AR L KMYKH SNN K AMT TGA I A AML S T I L Y
L S EG - YS I H S RD S P KC YK L T D T T V L GC SGF HGDC L T L T K I I E AR L KMYKH SNN K SMT SGA I A AML S T I L Y
L S EG - YS I H S RD S P KC YK L T D T T V L GC SGF HGDC L T L T K I I D AR L KMYKH SNN K TMT SGA I A AML S T I L Y
L S EG - YS I H S RD S P KC YK L T D T T V I GC SGF HGDC L T L T K I I D AR L KMYKH SNN K TMT SN A I A AML S T I L Y
L S EG - YS I H S RD S P KC YK L T D T T V I GC SGF HGDC L T L T K I I D AR L KMYKH SNN K TMT SN A I A AML S T I L Y

S YR - E S L L AG I I V AGWD EQR GGQV YS I P L G GML TR E SC T I GGSGS S F I YG F - - - - - - - - - - - - - VR EH YR
YRR F F P Y Y TG A I L AG I D EHG KGA V F S YD P I GC I ER L GYS A SGA AE PM I I P F L DCQ I GH V T - - - L S EGYER
F KR F F P Y Y A F N V L GGL D E EG KGC V F T YD A V GS YER VGYGA QGSGS T L I MP F L DNQL K S P S P L L L P KQD SN
SRR F F P Y Y V Y N I I GGL D E EG KGA V YS FD P V GS YQRD A YK A GGS AS AML QP L L DNQ I GYKN - - - - MQN VEQ
SRR F F P Y Y V Y N I I GGL D E EG KGA V YS FD P V GS YQRD S F K A GGS AS AML QP L L DNQVGF KN - - - - MQN VEH
SRR F F P Y Y V Y N I I GGL D E EG KGA V YS FD P V GS YQRD S F K A GGS AS AML QP L L DNQVGF KN - - - - MQN VEH
GRR F F P Y Y V Y N I I GGL D E EG RGA V YS FD P V GS YQRD T YK A GGS AS AML QP L L DNQ I GF KN - - - - MEN VEH
SRR F F P Y Y V Y N I I GGL D E EG KGA V YS FD P V GS YQRD T YK A GGS AS AML QP L L DNQ I GF KN - - - - MEGVEH
GRR F F P Y Y V Y N I I GGL D EHG KGA V YS FD P V GS YQRD T YK A GGS AS AML QP L L DNQ I GF KN - - - - MEGVQH
GRR F F P Y Y V Y N I I GGL D EHG KGA V YS FD P V GS YQRD T YK A GGS AS AML QP L L DNQ I GF KN - - - - MEGVQH

PNMA L EDC V T F VK K A VQH A I YHDGS SGGV V R I G I I - T KDG I ERR I F YN T E SGAS A VS S T P S F I S S E
P E L T L DR A I S L MKD S FRGA A ER E I S TGD K I H L V I AE AGK P V V VK - - - - - - - - - - - - - F L P - - L R ED
T P L S E AE A VD L VK T V F AS A T ERD I Y TGD K L E I M I L - K ADG I K T E - - - - - - - - - - - - - L MD - - L R KD
L P L T L E K A L K L I KD V F I S A A ERD V Y TGD A L H I S I V - T KDG VR E E - - - - - - - - - - - - - S I S - - L R KD
VP L T L DR AMR L VKD V F I S A A ERD V Y TGD A L R I C I V - T K EG I R E E - - - - - - - - - - - - - T VP - - L R KD
VP L S L DR AMR L VKD V F I S A A ERD V Y TGD A L R I C I V - T K EG I R E E - - - - - - - - - - - - - T VS - - L R KD
VP L TQE K A VQ L VKD V F I S A A ERD V Y TGD A L K VC I V - S K EG I K E E - - - - - - - - - - - - - I VP - - L R KD
VP L T KD K A VQ L VKD V F I S A A ERD V Y TGD A L R I C V I - T K EG I N E E - - - - - - - - - - - - - T I P - - L R KD
VP L TQER A VQ L VKD V F I S A A ERD V Y TGD A L R L C I I - T K EG I N EQ - - - - - - - - - - - - - T VP - - L R KD
I P L SQER A VQ L VKD V F I S A A ERD V Y TGD A L R L C I I - T K EG I N EQ - - - - - - - - - - - - - T VP - - L R KD
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Figure S1. MUSCLE alignment of proteasome subunit beta 1 amino acid sequences, with species names 
and accession numbers. The consensus sequence, the conservation histogram and the sequence logo are 
shown at the bottom of the alignment. The Table in the last page contains the pairwise comparison of the 
sequences, with the number of identities (below the diagonal) and percent identity (above the diagonal).
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MA T AD VK S T V PHMDMDRGGA FD F SNC I RNQ AMC KMGGK AP K L T S TGT T I V A V A F KGGL VM GAD SR A T AGN
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - MEC V FGL VGN GF - - - - - - - - - - - - - - - A I V A AD T S A VH S I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME T L L G I KGP D F - - - - - - - - - - - - - - - VML A AD T TH AR S I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME Y L I G I QGP D Y - - - - - - - - - - - - - - - V L V ASDR V A ASN I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME Y L I G I QGP D Y - - - - - - - - - - - - - - - V L V ASDR V A ASN I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME Y L I G I QGN D F - - - - - - - - - - - - - - - V L V A AD T VC AN S I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME Y L VG I QGP N F - - - - - - - - - - - - - - - V L V A ADN V A AS S I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME Y L VG I QGP D F - - - - - - - - - - - - - - - V L V A ADN V A AS S I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME Y L I G I QGP D F - - - - - - - - - - - - - - - V L V A ADN V A AS S I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ME Y L I G I QGQ D F - - - - - - - - - - - - - - - V L V A ADN V A AS S I

I I AD KHC E K V H K L T E S I Y AC GAGT A AD L DQ V T KML SGN L R L L E L N TGR K A R V I T A L RQAK QH L FN YQGY I
L L H KN K ED K I MT L D SH K L V A ASGE PGDR VQ F T E Y VQKN VS L YQFRNG I P L S T A A A AN F TR GE L A T A L R - K
I VMK EDQN K I H K VSD S L L I S T VGE SGD T EQ F T E F I S KN I A L YKMRNGYD L S PR E S AH F TR KN L AE Y L R SR
VQMKDDHD KM F KMS E K I L L L C VGE AGD T VQ F AE Y I QKN VQ L YKMRNGYE L S P T A A AN F TR RN L ADC L R SR
VQMKDDHD KM F KMS E K I L L L C VGE AGD T VQ F AE Y I QKN VQ L YKMRNGYE L S P T A A AN F TR RN L ADC L R SR
I QMKHDMD KM F KMS E K I L L L C VGE AGD T VQ F AE Y I QKN VQ L YKMRNGYE L S P T A A AN F TR RN L AD Y L R SR
L QMKHDQD KM F K L S E K I L L L C VGE AGD T AQ F AE Y I QKN L Q L YKMRNGYE L S P S A A AN F TR KN L AD Y L R SR
I QMKHDQD KM F K L S E K I L L L C VGE AGD T AQ F AE Y I QKN L Q L YKMRNGYE L S P S A A AN F TR KN L AD Y L R SR
I QMKHD YD KM F K L S E K I L L L C VGE AGD T VQ F AE Y I QKN VQ L YKMRNGYE L S P A A A AN F TR KN L AD Y L R SR
I QMKHD YD KM F K L S E K I L L L C VGE AGD T VQ F AE Y I QKN VQ L YKMRNGYE L S P A A A AN F TR KN L AD Y L R SR

GA Y - - - L L I G GVD P T - GPH L YMC S ANGT TM A F P F T AQGSG S Y A A I T I L ER D F K VDMT KD E AE K L VQR A L E
N P YS VN I L MA GYD K E AGAS L Y Y I D Y I A T L H K VD KGA FGYG S Y F S L S TMDR H YR SDMS VE E A I E L VD KC I L
T P YQV FMF V A GYD PN AGP E L T F I D Y L AN A L P VN Y AGHGYG A I F AS S I YDR YWH PN I TQAE A YD V F K KC I A
T P YH VN L L L A GYD EH EGP A L Y YMD Y L A A L A K AP F A AHGYG A F L T L S I L DR Y Y T P T I SR ER A VE L L R KC L E
T P YH VN L L L A GYD EH EGP A L Y YMD Y L A A L A K AP F A AHGYG A F L T L S I L DR Y Y T P T I SR ER A VE L L R KC L E
T P YH VN L L L A GYD EH AGP S L Y YMD Y L S A L A K TR F A AHGYG A Y L T L S I L DR Y YK PD L TR ED A VE L L K KC I S
T P YH VN L L L A GYD E TDGPGL Y YMD Y L S S L S K AP F A AHGYG A F L T L S I L DQ H YK PD L TR E E A VD L L K KC I E
T P YH VN L L L A GYD E TDGPGL Y YMD Y L S S L S K AP F A AHGYG A Y L T L S I L DQ H YK PD L TR E E A VD L L K KC I E
T P YH VN L L L A GYD E TDGPGL Y YMD Y L S A L A K AP F A AHGYG A F L T L S I L DR Y YR PD L TR E E A VD L L K KC L E
T P YH VN L L L A GYDD TDGPGL Y YMDH L S S L A K AP F A AHGYG A Y L T L S I L DR Y YR PD L SRD E A VD L L K KC VE

AGMHGDN ASG N S L N L V I I E P S E T V F KGP I V P E FC KR P E PN D L V YK FQAGA T K V L KH K T YK YD V VE SMD I T
E - - - - - - - - - I R SR L V I AP P N F V I - - - - - - - K I VD KDGAR E YGWR I S T AD A - - - - - - - - - - - - - - - - - - -
E - - - - - - - - - I QKR L V VN L K N F T V - - - - - - - A V VD KDGVR D L E - P I S A AS L A A - - - - - - - - - - - - - - - - -
E - - - - - - - - - L QKR F I L N L P T F S V - - - - - - - R I I D KNG I H D L D - N I S F P K QGS - - - - - - - - - - - - - - - - -
E - - - - - - - - - L QKR F I L N L P T F S V - - - - - - - R V I D KDG I H N L E - N I A F P K RD S - - - - - - - - - - - - - - - - -
E - - - - - - - - - L QKR F I L N L P S F T V - - - - - - - R V I D KDG I H D L D - S I P AS S L - - - - - - - - - - - - - - - - - - -
E - - - - - - - - - L R KR F I L N L P S F T V - - - - - - - R L I D K EG I H D L E - K L C SGA K - - - - - - - - - - - - - - - - - - -
E - - - - - - - - - L R KR F I MN L P S F T V - - - - - - - R L I D K EG I H D L E - K L S SGA K - - - - - - - - - - - - - - - - - - -
E - - - - - - - - - L N KR F I L N L P S F T V - - - - - - - R L I D KDG I H DME - K L P VGR K - - - - - - - - - - - - - - - - - - -
E - - - - - - - - - L K KR F I L N L P S F T V - - - - - - - R L I D K EG I H D L E - K L T L GA K - - - - - - - - - - - - - - - - - - -

H
-
-
-
-
-
-
-
-
-
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Figure S2. MUSCLE alignment of proteasome subunit beta 2 amino acid sequences, with species names and 
accession numbers. The consensus sequence, the conservation histogram and the sequence logo are shown at 
the bottom of the alignment. The Table in the last page contains the pairwise comparison of the sequences, with 
the number of identities (below the diagonal) and percent identity (above the diagonal).
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MS I MS Y TGGT V V AMAGD EC V C I ASD L R I GE QMT T I A TDQK K VH K V TD K V Y VGL AGFQSD A R T V L E K I MF R
MS I F E YNGS A V V AMVGKNC F A I ASDRR L GV QL QT I A TD FQ R I S K I HDH L F I GL SGL A TD V QT L YQR L V F R
MS I L A YNGGC V V AMRGKDC V A I A TDHR FG I QAQT I S TD F K K V FH I GPRMF L GL TGL QTD I L T VRDR L MF R
MS I MS YNGGA VMAMKGKNC V A I A ADRR FG I QAQMV T TD FQ K I F PMGDR L Y I GL AGL A TD V QT V AQR L K F R
MS I MS YNGGA VMAMKGKNC V A I A ADRR FG I QAQMV T TD FQ K I F PMGDR L Y I GL AGL A TD V QT V AQR L K F R
MS I MS YNGGA I MAMKGKDC V A I A ADRR FGV QAQMV T TD FQ K I F PMGER L Y I GL AGL A TD V QT V AQR L K F R
MS I MS YNGGA VMAMRGK EC V A I ASDRR FG I QAQL V T TD FQ K I F PMGER L Y I GL AGL A TD V QT VSQR L K F R
MS I MS YNGGA VMAMRGKNC V A I A ADRR FG I QAQMV T TD FQ K I F PMGD K L Y I GL AGL A TD V QT VSQR L K F R
MS I MS YNGGA VMAMRGKNC V A I A ADRR FG I QAQMV T TD FQ K I F PMGDR L Y I GL AGL A TD V QT V AQR L K F R

KN L YE L R ENR N I K PQV L S EM I SN L A YQHR F GS Y F T E P L V A GL D - D TN K P Y I CCMD T I GC V S APRD F V A VG
H K L YQL R E ER DMK P E T F AS L VS A I L YE KR F GP F L CQP V I A GL G - DDN K P F I C TMD S I GAK E L AKD F V VSG
KN L YE TR ENR EMC P K P F S AM MS S F L YEHR F GP Y F I E P V V A GL D P K TME P F I CNMD L I GC P N APDD F V V AG
L N L YE L K EGR Q I K P Y T L MSM V AN L L YE KR F GP Y Y T E P V I A GL D P K T F K P F I C S L D L I GC P MV TDD F V VSG
L N L YE L K EGR Q I K P Y T L MSM V AN L L YE KR F GP Y Y T E P V I A GL D P K T F K P F I C S L D L I GC P MV TDD F V VSG
L N L YE L K EGR Q I K P K T FMSM V AN L L YERR F GP Y Y I E P V I A GL D P K T FQP F I C S L D L I GC P ME T ED F V VSG
L N L YE L K EGR Q I K PR T FMSM VSN L L YERR F GP Y Y I E P V I A GL D P K T F E P F I C S L D L I GC P MV T ED F V VSG
L N L YE L K EGR Q I K P K T FMSM VSN L L YE KR F GP Y Y I E P V I A G I D P K T S E P F I C S L D L I GC P MV T ED F V VSG
L N L YE L K EGR Q I K P K T FMSM VSN L L YERR F GP Y Y I E P V I A GL D P K T F E P F I C S L D L I GC P MV TDD F V VSG

TGQE Y L L GVC EN FWR ENMK P D E L F E A T AQS I L SC L ERD A A SGWGA V V Y T I T KD K VN VS T I K ARMD
T AS E S L YGAC E AMF K PDME A E E L F E T I SQA L L S S VDRDC L SGWGGH V Y V V T P K E VK ER I L KGRMD
TC AEQL YGMC E T LWK PD L E P DQL F E V I AQS I VN A FDRD AM SGWGA T V Y I I E KD K I T ER T L K TRMD
TC AEQMYGMC E S LWE PNMD P DH L F E T I SQA ML N A VDRD A V SGMGV I VH I I E KD K I T TR T L K ARMD
TC S EQMYGMC E S LWE PNMD P EH L F E T I SQA ML N A VDRD A V SGMGV I VH V I E KD K I T TR T L K ARMD
TC S EQMYGMC E S LWE PDME P ED L F E T I SQA ML N A VDRD A V SGMGV V VH V I E KD K I T TR T L K ARMD
TC S EQMYGMC E S LWE PDMK P ED L F E T I SQA ML N A VDRD A V SGMGV V VH V I E KD K I T TR T L K ARMD
TC S EQMYGMC E S LWE PDME P ED L F E T I SQA ML N A VDRD A V SGMGV V VH V I E KD K I T TR T L K ARMD
TC S EQMYGMC E S LWE PDME P DD L F E T I SQA ML N A VDRD A V SGMGV V VH V V E KD K I T TR T L K ARMD
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Figure S3. MUSCLE alignment of proteasome subunit beta 3 amino acid sequences, with species names 
and accession numbers. The consensus sequence, the conservation histogram and the sequence logo are 
shown at the bottom of the alignment. The Table in the last page contains the pairwise comparison of the 
sequences, with the number of identities (below the diagonal) and percent identity (above the diagonal).
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- MWGE T FDD F END EGEMAMA KQN L I A - E P A R AD - F T F A - - - - - - K L P L G I QP VD FMK T - H F AE T AGK SMQ
MA L AE I C - K I SN AP YMR PN A WS S AD VE E EQ KGL MCN L AN P Y T L A AP P F EN P L HN L NQ I QA NGD K TGVK I N
MK L - - - - - D T SGF E T SMPM I - - - - - GFGS S SDM - L D - - - - E L S S VP S FD L P - - R T K E FDG FQK K AKDML K
MA L L TMCGP T QSHDWRMP L - - - - - YGGT I S P T I P FR VCN T E L A VP PGYQP A - - K F L QH - L E EGVDD VK I E
MA L AS V L - - - - - - QR PMP VN QHGF FGL GGG AD L - L D L GPG S PGDGL S L A A P - - - - - - - - S WGVP E E PR I E
MA L AS V L - - - - - - ER P L P VN QRGF FGL GGR AD L - L D L GPG S L SDGL S L A A P - - - - - - - - G WGVP E E PG I E
MA L S S I L - RN E S AD F SD P I D R S F AHGCGL N QTN - L GFG - A A L GD S PN F A V K - - T - - - L - G EDD E P ER K I E
MA L AS V L - SG D S AD F S FD S S QS F A FGGGPG P SG - L GL E - G T PGD S L S F S V K - - N P L C V - G DDDGVER K I E
MA L AS V L - S S DC AK F S FDNC E PD S FGC APG QSG - L GFD - A T PGDGL S F S V R - - N P L C A - V E EDGVER K I E
MA L AS V L - S S DC AK F S FDNC E PD S FGC APG QSG - L GFD - A T PGDGL S F S V R - - N P L C A - V D EDGVER K I E

FR KGT T T L A F V YE P A T P AD K GG I I V A VD SR AS SGE Y I S S K S VMK I L D I GD RMV A TMAGGA ADCQFWTR I V
FDHGT T T L GF K F - - - - - - - K GGV L L A VD SR A TGGS Y I GSQ SMK K I VE I NQ FML GT L AGGA ADC V YWDR V L
H AKGT T T L A F I F - - - - - - - K GGVMV A AD SR ASMGGY I S SQ S VK K I I E I N P YML GTMAGGA ADCQFWHRN L
PWHGT T T L A F K F - - - - - - - Q HGV I V A VD SR AS AGS Y I S T I K FN K V I E I N P Y L L GTMSGS A ADCQYWER L L
ML HGT T T L A F K F - - - - - - - L HGV I V A AD SR A T AGA Y I ASQ T VK K V I E I N P Y L L GTMAGGA ADC S FWER L L
ML HGT T T L A F K F - - - - - - - R HGV I V A AD SR A T AGA Y I ASQ T VK K V I E I N P Y L L GTMAGGA ADC S FWER L L
F L HGT T T L A F K F - - - - - - - Q HGV I V A VD SR A T AGA Y I ASQ T VK K V I E I N P Y L L GTMAGGA ADC S FWER L L
F L HGT T T L A F K F - - - - - - - Q HGV I V A VD SR A T AGS Y I ASQ T VK K V I E I N P Y L L GTMAGGA ADC S FWER L L
F L HGT T T L A F K F - - - - - - - Q HGV I V A VD SR A T AGA Y I ASQ T VK K V I E I N P Y L L GTMAGGA ADC S FWER L L
F L HGT T T L A F K F - - - - - - - Q HGV I V A VD SR A T AGA Y I ASQ T VK K V I E I N P Y L L GTMAGGA ADC S FWER L L

AK YC T L YE L R E K T S I T VS A A S K Y F AN T L YG YRGQGL S VGS MV AGYD K KGP Q I F K VD S EGD RCQL K VC S VG
S K ECR L H E L R N K ER I S V A A A S K I MAN I AH E YKGMGL SMGM ML AGYD KRGP GL Y Y VD S EGS R T PGN L F S VG
G I KCR L H E L A N KRR I S VSGA S K L L ANML YS YRGMGL S VGT M I AGWD E TGP GL Y Y VDN EGG R L KGDR F S VG
AK ECR L YQL R NN SR I S VS A A S K L MCNMML Q YRGTGL S VGS M I CGWD K KGP GL Y Y VDDNGT R L CGD I F S T G
ARQCR I YE L R N K ER I S V A A A S K L L ANMV YQ YKGMGL SMGT M I CGWD KRGP GL Y Y VD S EGN R I SGT A F S VG
ARQCR I YE L R N K ER I S V A A A S K L L ANMV YQ YKGMGL SMGT M I CGWD KRGP GL Y Y VD S EGN R I SGA T F S VG
ARQCR I YE L R N K ER I S V A A A S K L L ANMV YQ YKGMGL SMGT MVCGWD KRGP GL Y Y VD S EGN R VCGGL F A VG
ARQCR I YE L R N K ER I S V A A A S K L L ANMV YQ YKGMGL SMGT MVCGWD KRGP GL Y Y VD S EGN R VCGD L F A VG
ARQCR I YE L R N K ER I S V A A A S K L L ANMV YQ YKGMGL SMGT MVCGWD KRGP GL Y Y VD S EGN R VCGD L F A VG
ARQCR I YE L R N K ER I S V A A A S K L L ANMV YQ YKGMGL SMGT MVCGWD KRGP GL Y Y VD S EGN R VCGD L F A VG

SGS L N A YG I L DNH YK P KMTD D E AR K L GL R A I MH A T YRD SG SGGVCN L CH I T P T E K I R L P P MD VS K LWYE F
SGS L Y A YGV L D SGYHWD L ED K E AQE L GRR A I YH A T FRD A Y SGG I I R V YH I K EDGWVN I SN TDCME L H YMY
SGS P Y A YGV L D SGYK YDMS V E E AS E L ARR S I YH A T FRDGA SGGV AS V YH V GP EGWT K L SG DD VGE L H YH Y
SGN S Y A YGVM D SGYR FD L T P E E A YD L GRR A I S Y A THRD A Y SGGC VN L YHM K EDGWVK I GQ FD VSD L L H K F
SGS V Y A YGVM DRGYS YD L K V E E A YD L ARR A I YQA T YRD A Y SGGA VN L YH V R EDGW I R VS S DN V AD L HD K Y
SGS V Y A YGVM DRGYS YD L E V EQA YD L ARR A I YQA T YRD A Y SGGA VN L YH V R EDGW I R VS S DN V AD L H E K Y
SGSMY A YGV V D SGL R YD L T I D E ACD L GRR A I YQA T YRD A Y SGGQVN L YR V H S EGWER VSQ ED V L QL HQK Y
SGSMY A YGVM D SGVRHD L T V E E AC E L GRR A I YQA T YRD A Y SGGQVN L YH V H S EGWTR I SQ DD V L V L HHQY
SGSMY A YGV I D SGL RQD L T V E E AC E L GRR A I YQA T YRD A Y SGGQVN L YH V H S EGWTR VSQ ED V L ML HQQY
SGSMY A YGV I D SGL RQD L T V E E AC E L GRR A I YQA T YRD A Y SGGQVN L YH V H S EGWTR VSQ ED V L ML HQQY

- - - - - - - - - - - - AD E L GRD I T YN P VE
- - - - - - - - QE QL KQQA AK - - - - - - - -
YP V AP A T AEQ VME E A T AE - - - - - - - -
- - - - - - - - - - - - T E E KNM - - - - - - - -
- - - - - - - - - - - - S S VS VP - - - - - - - -
- - - - - - - - - - - - SGS T P - - - - - - - - -
- - - - - - - - - - - - QS E K A - - - - - - - - -
- - - - - - - - - - - - KDQA - - - - - - - - - -
- - - - - - - - - - - - K SQA - - - - - - - - - -
- - - - - - - - - - - - K SQA - - - - - - - - - -
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Figure S4. MUSCLE alignment of proteasome subunit beta 5 amino acid sequences, with species names 
and accession numbers. The consensus sequence, the conservation histogram and the sequence logo are 
shown at the bottom of the alignment. The Table in the last page contains the pairwise comparison of the 
sequences, with the number of identities (below the diagonal) and percent identity (above the diagonal).
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MAR F FD SR T T I F S P EGR L YQ VE Y AME A ASQ SGTC VGL L AK NGV L L A T ER - S VD K L MD T S I P VPR I SWL N E
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GN AGS A I G I L S K DGV V L I GE K K V T S K L L QT S T S AE KMYK I DD
MARR YD SR T T I F S P EGR L YQ VE Y AME A I SH AGTC L G I L S S EG I V V A AER K N VH K L L DD S V MT E K V YR L SD
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GH AGTC L G I L AN DGV L L A AERR N I H K L L D E V F F S E K I YK L ND
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GH AGTC L G I L AN DGV L L A AERR N I H K L L D E V F F S E K I YK L N E
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GH AGTC L G I L AN DGV L L A AERR N I H K L L D E V F F S E K I YK L N E
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GH AGTC L G I L AN DGV L L A AERR N I H K L L D E V F F S E K I YK L ND
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GH AGTC L G I L AN DGV L L A AERR N I H K L L D E V F F S E K I YK L ND
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GH AGTC L G I L AN DGV L L A AERR N I H K L L D E V F F S E K I YK L N E
MSRR YD SR T T I F S P EGR L YQ VE Y AME A I GH AGTC L G I L AN DGV L L A AERR N I H K L L D E V F F S E K I YK L N E

N I ACC A TGN T ADGN V L VNQL RM I AQQYQFN FGEM I PC EQL V TN L CD I KQA Y TQYGGKR P F GVS F L YMGWD
H V AC A V AG I M SD AN I L I N T A R VQAQR Y T FM YQE PMP VEQL VQS L CD T KQG Y TQFGGL R P F GVS F L F AGWD
N I SC T V AG I T AD AN I L I NH L RWWA AS YRN S YGE EMP VEQL VQN L CN E KQR Y TQ I GGKR P F GVS L L Y I GWD
DMAC S V AG I T SD AN V L TN E L R L I AQR Y L L Q YQE P I PC EQL V T A L CD I KQA Y TQFGGKR P F GVS L L Y I GWD
DMAC S V AG I T SD AN V L TN E L R L I AQR Y L L Q YQE P I PC EQL V T A L CD I KQA Y TQFGGKR P F GVS L L Y I GWD
DMAC S V AG I T SD AN V L TN E L R L I AQR Y L L Q YQE P I PC EQL V T A L CD I KQA Y TQFGGKR P F GVS L L Y I GWD
D L AC S V AG I T SD AN V L TN E L R L I AQR Y L L Q YQE P I PC EQL V T A L CD I KQA Y TQFGGKR P F GVS L L YMGWD
D L AC S V AG I T SD AN V L TN E L R L I AQR Y L L Q YQE P I PC EQL V T A L CD I KQA Y TQFGGKR P F GVS L L YMGWD
DMAC S V AG I T SD AN V L TN E L R L I AQR Y L L Q YQE P I PC EQL V T A L CD I KQA Y TQFGGKR P F GVS L L YMGWD
DMAC S V AG I T SD AN V L TN E L R L I AQR Y L L Q YQE P I PC EQL V T A L CD I KQA Y TQFGGKR P F GVS L L YMGWD

CR FGFQL YQS D P SGN YSGWK A TC I GR K SGA AMEML QK E L F S KGY VS P S VE E AKD V A I K VM GMT L GRD S L T
KHHGFQL YMS D P SGN YGGWK A A A VGANNQA AQS I L KQD - Y KDD A - - - TR E E A VE L A L K V L T K TMD S T S L T
KH YGYQL YQS D P SGN Y TGWK A TC I GSNHQA A V T L L KQE - Y K S P - - - - N L E E AKQL A I K V L WK T L D V - K L A
KH YGFQL YQS D P SGN YGGWK A TC I GNN S A A A VSML KQD - Y K EGEM - - T L K S A L A L A VK V L N K TMD VS K L S
KH YGFQL YQS D P SGN YGGWK A TC I GNN S A A A VSML KQD - Y K EGEM - - T L K S A L A L A VK V L N K TMD VS K L S
KH YGFQL YQS D P SGN YGGWK A TC I GNN S A A A VSML KQD - Y K EGEM - - T L K S A L A L A I K V L N K TMD VS K L S
KH YGFQL YQS D P SGN YGGWK A TC I GNN S A A A VSML KQD - F K EGEM - - S L S S A L A L A VK V L N K TMD VS K L S
KH YGFQL YQS D P SGN YGGWK A TC I GNN S A A A VSML KQD - F K EGEM - - S L S S A L A L A VK V L N K TMD VS K L S
KH YGFQL YQS D P SGN YGGWK A TC I GNN S A A A VSML KQD - Y K EGEM - - T L S S A L A L A VK V L N K TMD VS K L S
KH YGFQL YQS D P SGN YGGWK A TC I GNN S A A A VSML KQD - Y K EGEM - - T L S A A L A L A VK V L N K TMD VS K L S

P E K L E I A F VQ R YGN T T - V FH I L E KN E I HR L I ERNNN L KRR VGS - - - - - - - - - - - -
S E K L E L AE V Y L T P S K T VK YH VH S P E S L T K L L VKHGV TQP A AE T S - - - - - - - - - - -
S E K VEMA V L T RRDGK T - V L E E L T T K E VD A L I AEH E K K E K E AE T AE K K - - - - - - - -
AE K VE L A T L T R ENGK T - K I R V L KQK E VE E L I K L H E E E E AK I ER E K K AK EQ K E KD K
AE K VE I A T L T R E SGK T - V I R V L KQK E VEQL I K KH E E E E AK AER E K K E K EQ R E KD K
AE K VE I A T L T R ENGK T - V I R V L KQK E VEQL I K KH E E E E AK AER E K K E K EQ K E KD K
AE K VE I A T L T R EDGK T - K I K V L KH K E VE E L I KRH E AE E AK AE K VK KD K EQ R E KD K
AE K VE I A T L T R EDGK T - K I K V L KH K E VD E L I KRH E AE E AK AE K VK KD K EQ R E KD K
AE K VE I A T L T R EDGK T - K I K V L KQK E VE E L I KRH E AE E AK AE KD K K E K EQ K E KD K
AE K VE I A T L T R ENGK T - K I K V L KQK E VE E L I K KH E AE E AK AE KD K K E K EQ K E KD K
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Figure S5. MUSCLE alignment of proteasome subunit alpha 4 amino acid sequences, with species names 
and accession numbers. The consensus sequence, the conservation histogram and the sequence logo are 
shown at the bottom of the alignment. The Table in the last page contains the pairwise comparison of the 
sequences, with the number of identities (below the diagonal) and percent identity (above the diagonal).
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MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A VK L GS T S I G I K T S EGV L L A A E KR S T S K L MV ND A I E K I S K V
MF L TR T E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I GV K T K EGV V L A V E KR I T S P L L E P S S VE K I ME I
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I G I C T P EGV V L A V E KR I T S P L MV P S T VE K I VE V
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I G I QT S EGVC L A V E KR I T S P L ME P S S I E K I VE I
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L AS T A I G I QT S EGVC L A V E KR I T S P L ME P S S I E K I VE I
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I G I QT AEGVC L A V E KR I T S P L ME P S S I E K I VE I
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I G I QT S EGVC L A V E KR I T S P L ME PN S I E K I VE I
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I G I QT S EGVC L A V E KR I T S P L ME PN S I E K I VE I
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I G I QT S EGVC L A V E KR I T S P L ME P S S I E K I VE I
MF L TR S E YDR GVN T F S P EGR L FQVE Y A I E A I K L GS T A I G I QT S EGVC L A V E KR I T S P L ME PN S I E K I VE I

DQH I GV T F AG L I AD SR T L VE R AQ I E AQN FW F T YNR K I R VE D V TQS V AN L A L QFGDDD VK A - - - SMSR P F G
DDH I GC AMSG L I AD AR T L VE H AR VE TQNHR F S YGE PMT VE S T TQA L CD L A L R FGEGE E E - - - - SMSR P F G
D KH I GC A T SG L MAD AR T L I E R AR VECQNHW F V YN ERMS I E SC AQA VS T L A I QFGD SGD SD GA A AMSR P F G
D AH I GC AMSG L I AD AK T L I D K AR VE TQNHW F T YN E TMT VE S V TQA VSN L A L QFGE ED AD P G - - AMSR P F G
D AH I GC AMSG L I AD AK T L I D K AR VE TQNHW F T YN E TMT VE S V TQA VSN L A L QFGE ED AD P G - - AMSR P F G
D AH I GC AMSG L I AD AK T L I D K AR VE TQNHW F T YN E TMT VE S V TQA VSN L A L QFGE ED AD P G - - AMSR P F G
D TH I GC AMSG L I AD AK T L I D K AR VE TQNHW F T YN E TMT VE S V TQA VSN L A L QFGE ED AD P G - - AMSR P F G
D TH I GC AMSG L I AD AK T L I D K AR VE TQNHW F T YN E TMT VE S V TQA VSN L A L QFGE ED AD P G - - AMSR P F G
D SH I GC AMSG L I AD AK T L I D K AR VE TQNHW F T YN E TMT VE S V TQA VSN L A L QFGE ED AD P G - - AMSR P F G
D SH I GC AMSG L I AD AK T L I D K AR VE TQNHW F T YN E TMT VE S V TQA VSN L A L QFGE ED AD P G - - AMSR P F G

V AML F AGVDQ EGAK L FH L D P SGT F I DC K AK S I GA ASDGAE QN L K EQYHD A L T I K EGL KMA L A I L KQVME E
VS L L I AGHD E NGP S L Y Y TD P SGT FWQCN AK A I GSGS EGAD S S L QEQFN KD I T L QE AE T I A VS I L KQVME E
V A I L F AG I E A GQPQLWHMD P SGT F VRHGAK A I GSGS EGAQ QN L QD L FR PD L T L D E A I D I S L N T L KQVME E
V A L L FGGVD E KGPQL FHMD P SGT F VQCD AR A I GS AS EGAQ S S L QE V YH K S MT L K E A I K S S L I I L KQVME E
V A L L FGGVD E KGPQL FHMD P SGT F VQCD AR A I GS AS EGAQ S S L QE V YH K S MT L K E A I K S S L I I L KQVME E
V A L L FGGAD E KGPQL FHMD P SGT F VQCD AR A I GS AS EGAQ S S L QE V YH K S MT L K E A I K S S L T I L KQVME E
V A L L FGGFD E KGPQL YHMD P SGT F VQCD AR A I GS AS EGAQ S S L QE I YH K S MT L KD A I K S S L T I L KQVME E
V A L L FGGFD E KGPQL YHMD P SGT F VQCD AR A I GS AS EGAQ S S L QE I YH K S MT L KD A I K S S L T I L KQVME E
V A L L FGGVD E KGPQL YHMD P SGT F VQCD AR A I GS AS EGAQ S S L QE V YH K S MT L KD A I K S S L T I L KQVME E
V A L L FGGVD E KGPQL YHMD P SGT F VQCD AR A I GS AS EGAQ S S L QE V YH K S MT L K E A I K S S L T I L KQVME E

K L N S AN VE V V V I K P T VD AKG R P I GE F TR VS N E E L DQV I T S L -
K V T PNN VD I A K V AP - - - - - A - - - - - YH L Y T PQE VE A V I SR L -
K L N S TN VE VM TMT K - - - - - E R E - - - F YMF T K E E VEQH I KN I A
K L N A TN I E L A T VQP - - - - - G QN - - - FHMF T K E E L E E V I KD I -
K L N A TN I E L A T VQP - - - - - G QN - - - FHMF T K E E L E E V I KD I -
K L N A TN I E L A T I E P - - - - - G K K - - - FHMYC K E E L E E V I KD I -
K L N A TN I E L A I VE P - - - - - G K T - - - FHMF S K E E L ED V I KD I -
K L N A TN I E L A I VE P - - - - - G K T - - - FHMF S K E E L ED V I KD I -
K L N A TN I E L A T VE P - - - - - G K T - - - FHMY T K E E L ED V I KD I -
K L N A TN I E L A T VE P - - - - - G K T - - - FHMYS K E E L E E V I KD I -
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Figure S6. MUSCLE alignment of proteasome subunit alpha 5 amino acid sequences, with species names 
and accession numbers. The consensus sequence, the conservation histogram and the sequence logo are 
shown at the bottom of the alignment. The Table in the last page contains the pairwise comparison of the 
sequences, with the number of identities (below the diagonal) and percent identity (above the diagonal).
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- MNR YDR A I T I F S PDGH L FQ VE Y AQE A VK K GS T A VGVRGK DC I V I GVE K K S I P A L QDDR T I R K I HM I DDH
MS SR YGR A L T I F S PDGH L L Q VE Y AQE A VR K GS T A VGVRGA NC V V L GVE K S S VS EMQEDR T VR K I SML DRH
- MAR YDR A I T V F S PDGH L FQ VE Y A L E A VR K GN A A VGVRGT D T V V L A VE K K S T P K L QD SR S AR K I VS L DNH
- - MS YDR A I T V F S PDGH L FQ VE Y AQE A VK K GS T A VGVRGK E I V V L GVE K K S V AK L QD ER T VR K I C A L D EN
- - MS YDR A I T V F S PDGH L FQ VE Y AQE A VK K GS T A VGVRGR D I V V L GVE K K S V AK L QD ER T VR K I C A L DDN
- - MS YDR A I T V F S PDGH L FQ VE Y AQE A VK K GS T A VGVRGK D I V V L GVE K K S V AK L QD ER T VR K I C A L DDN
MA AR YDR A I T V F S PDGH L FQ VE Y AQE A VK K GS T A VG I RGK D I V V L GVE K K S V AK L QE ER T VR K I C A L D EH
MA AR YDR A I T V F S PDGH L FQ VE Y AQE A VK K GS T A VG I RGK D I V V L GVE K K S V AK L QE ER T VR K I C A L D EH
MA AR YDR A I T V F S PDGH L FQ VE Y AQE A VK K GS T A VG I RGK D I V V L GVE K K S V AK L QE ER T VR K I C A L D EH
MA AR YDR A I T V F S PDGH L FQ VE Y AQE A VK K GS T A VG I RGK D I V V L GVE K K S V AK L QE ER T VR K I C A L D EH

VML A F AGL S A D AR V L VDR AR I ECQS YK L T L ED P V T V A Y I S R Y I AN T KQR F TQS PGRR P FG I SML I GGF D -
V A L A F AGL T A D AR I L I NRGQ VECQSHR L N F ENQV T L E Y I T R Y L AQL KQK Y TQCNGRR P FG I SC L I GG I D -
I A L AC AGL K A D AR V L I N K AR I ECQSHR L T L ED P V T VE Y I T R Y I AGL QQK Y TQSGGVR P FG L S T L I VGF D P
V FMA F AGL T A D AR I V I NR AR VECQSHR L T V ED P V T VE Y I T R Y I AS L KQR Y TQSNGRR P FG I S A L I VGF D -
VCMA F AGL T A D AR I V I NR AR VECQSHR L T V ED P V T VE Y I T R Y I AS L KQR Y TQSNGRR P FG I S A L I VGF D -
VCMA F AGL T A D AR I V I NR AR VECQSHR L T V ED P V T VE Y I T R Y I AS L KQR Y TQSNGRR P FG I S A L I VGF D -
VCMA F AGL T A D AR I V I NR AR VECQSHR L T V ED P V T VE Y I T R Y I A T L KQR Y TQSNGRR P FG I S A L I VGF D -
VCMA F AGL T A D AR I V I NR AR VECQSHR L T V ED P V T VE Y I T R Y I A T L KQR Y TQSNGRR P FG I S A L I VGF D -
VCMA F AGL T A D AR I V I NR AR VECQSHR L T V ED P V T VE Y I T R Y I A T L KQR Y TQSNGRR P FG I S A L I VGF D -
VCMA F AGL T A D AR I V I NR AR VECQSHR L T V ED P V T VE Y I T R Y I A T L KQR Y TQSNGRR P FG I S A L I VGF D -

HDGT PR L F K T E P SGA Y YE Y V AN A TGRGE K P VR E Y L E EQYS E EN T VD E A T T L K L V VK S L AQ V VP PGSQN I E
ADGS AR L FH T E P SG I FH E YK A T A TGRWAN T VR E F F E K A YS DH E V T T KCD A I K L AMR A L L E V TQMSQMR L E
Y TR I P A L YQT D P SGT F S AWK AN A TGRN SN S I R E F L E KN YK E S A - - - GQE T VK L A I R A L L E V VE SGGKN I E
FDGT PR L YQT D P SGT YH AWK AN A I GRGAK S VR E F L E KH Y T D E A I E TDD L T I K L V I K A L L E V VQSGGKN I E
FDGT PR L YQT D P SGT YH AWK AN A I GRGAK S VR E F L E KN Y T D E A I E TDD L T I K L V I K A L L E V VQSGGKN I E
FDGT PR L YQT D P SGT YH AWK AN A I GRGAK S VR E F L E KN Y T DD A I E TDD L T I K L V I K A L L E V VQSGGKN I E
DDGT PR L YQT D P SGT YH AWK AN A I GR S AK T VR E F L E KN Y T D E A I AGDN E T I K L T I K A L L E V VQSGGKN I E
DDGT PR L YQT D P SGT YH AWK AN A I GR S AK T VR E F L E KN Y T D E A I AGDN E T I K L T I K A L L E V VQSGGKN I E
YDGT PR L YQT D P SGT YH AWK AN A I GR S AK T VR E F L E KN Y T E E A I AGDN E A I K L A I K A L L E V VQSGGKN I E
YDGT PR L YQT D P SGT YH AWK AN A I GR S AK T VR E F L E KN Y T D E A I ASDND A I K L A I K A L L E V VQSGGKN I E

I A VMK K VND E L QQR V L S T E E I E A L L K V VE T ER V A A - E AE E A AS K K K
V A V L EN - - GK P - MKML D S V V I S E I VK I VQN E K E L QAK AH K MK - R - -
V A VMTR - - E E GV L KQL E E E E I D I I V AE I E A E K A A AE A AK K GP AK E T
L A VMRR - - DQ P - L K I L N P E E I ER Y V AE I E K E K E EN - E K K K QK - K T T
L A VMRR - - DQ S - L K I L N P E E I E K Y V AE I E K E K E EN - E K K K QK - K AS
L A VMRR - - DQ P - L K I L N P E E I E K Y V AE I E K E K E EN - E K K K QK - K AS
L A I I RR - - N K P - L K I L E AK E I E S L V AE I E K E K E E E AE K K K QKGK S T
L A I I RR - - N K P - L K I L E AK E I E S L V AE I E K E K E E E AE K K K QKGK S T
L A V I RR - - NQ P - L K I L E S K E I E T L V T E I E K E K E E E AE K K K QK - K S T
L A V I RR - - NQ P - L K I L E S K E I E T L V AE I E K E K E E E AE K K K QK - K S S



1

Figure S7. MUSCLE alignment of proteasome alpha 7 subunit amino acid sequences, with species names 
and accession numbers. The consensus sequence, the conservation histogram and the sequence logo are 
shown at the bottom of the alignment. The Table in the last page contains the pairwise comparison of the 
sequences, with the number of identities (below the diagonal) and percent identity (above the diagonal).
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - MT S F TG I T A V AN A TN E MAMF KQAMK E V A AH P EWMS S RQ I ERQRWN P YSME - - - - - - - - - - - - - - - -
- - - - - - - - - M T KQH AN - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - WS P YDNN - - - - - - - - - - - - - - - -
- - - - - - - - MF S S E S I L NR E L NR SMD YH Y TG P VEQ - - - - - - - - - - - - R FN P Y T FN - - - - - - - - - - - - - - - -
- - - - - - - ML S T A A YRD VER E L GMGPHGS AG P VQ - - - - - - - - - - - - L R F S P Y A FN - - - - - - - - - - - - - - - -
- - - - - - ML S S T AMYS APGRD L GME PHR A AG P L Q - - - - - - - - - - - - L R F S P Y V FN - - - - - - - - - - - - - - - -
- - - - - - - - - - M I S AQA YGEN GKMK E YH Y TG P VEH - - - - - - - - - - - - K F S P Y A FN - - - - - - - - - - - - - - - -
- - - - - - - - - - ML S SQH FGD P GKMKD YH Y TG P VEH - - - - - - - - - - - - K F S P Y A FN - - - - - - - - - - - - - - - -
- - - - - - - - - - ML S SQS YQD P GKMQD YH YSG P VEH - - - - - - - - - - - - R F S P YS FN - - - - - - - - - - - - - - - -
- - - - - - - - - - ML S SQS YQD P GKMKD YH YSG P VEH - - - - - - - - - - - - R F S P YS FN - - - - - - - - - - - - - - - -
- - - - - - MA T A D VK S T VPHMD MDRGGA FD F S NC I RNQAMC K MGGK AP K L T S T - - - - - - - - - - - - - - - - - - -
- - - - - - - - - M NQT L E T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - M QPD FD F TD T P VS T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - MWGE T FDD F END EGE MAMAKQN L I A E P AR AD F - - - - - - T F AK L P L G I QP - - VD FM K TH F AE T AGK
- - - - MA L AE I C K I SN AP YMR PN AWS S AD VE E EQKGL MCN L AN P Y T L A AP P F EN P L HN L NQ I QANGD K T GV
- - - - - - - - - M K L D T SGF E T S MPM I GFGS S S DML D - - - - - - - - - E L S S VP S FD L P - - R T K E FDGFQK K AKD
- - - - MA L L TM CGP TQSHDWR MP L YGGT I S P T I P FR VC - - - - - N T E L A VP P GYQP - - AK F L QH L E EGVDD V
- - - - - MA L AS V L QR PMP VNQ HGF FGL GGGA D L L D L GPGS P GDGL S L A AP S WGVP - - - - - - - - - - - - - E E P
- - - - - MA L AS V L ER P L P VNQ RGF FGL GGR A D L L D L GPGS L SDGL S L A APG WGVP - - - - - - - - - - - - - E E P
MA L S S I L RN E S AD F SD P I DR S F AHGCGL NQ TN L GFGA A L G D S PN F A VK T L GEDD - - - - - - - - - - - - E P ER
MA L AS V L SGD S AD F S FD S SQ S F A FGGGPGP SGL GL EGT PG D S L S F S VKN P L C VG - - - - - - - - - DDDGVER
MA L AS V L S SD C AK F S FDNC E PD S FGC APGQ SGL GFD A T PG DGL S F S VRN P L C A V - - - - - - - - - E EDGVER
MA L AS V L S SD C AK F S FDNC E PD S FGC APGQ SGL GFD A T PG DGL S F S VRN P L C A V - - - - - - - - - D EDGVER

- - - - - - MEC V FGL VG - - - - - - - NGF A I V A A D T S A VH S - I L L H KN K ED K I M T L D SH K L V A A SGE PGDR VQF
- - - - - - ME T L L G I KG - - - - - - - PD F VML A A D T TH AR S - I I VMK EDQN K I H K VSD S L L I S T VGE SGD T EQF
- - - - - - ME Y L I G I QG - - - - - - - PD Y V L V AS DR V A ASN - I V QMKDDHD KMF KMS E K I L L L C VGE AGD T VQF
- - - - - - ME Y L I G I QG - - - - - - - PD Y V L V AS DR V A ASN - I V QMKDDHD KMF KMS E K I L L L C VGE AGD T VQF
- - - - - - ME Y L I G I QG - - - - - - - ND F V L V A A D T VC AN S - I I QMKHDMD KMF KMS E K I L L L C VGE AGD T VQF
- - - - - - ME Y L VG I QG - - - - - - - PN F V L V A A DN V A AS S - I L QMKHDQD KMF K L S E K I L L L C VGE AGD T AQF
- - - - - - ME Y L VG I QG - - - - - - - PD F V L V A A DN V A AS S - I I QMKHDQD KMF K L S E K I L L L C VGE AGD T AQF
- - - - - - ME Y L I G I QG - - - - - - - PD F V L V A A DN V A AS S - I I QMKHD YD KMF K L S E K I L L L C VGE AGD T VQF
- - - - - - ME Y L I G I QG - - - - - - - QD F V L V A A DN V A AS S - I I QMKHD YD KMF K L S E K I L L L C VGE AGD T VQF
- - - - - - GGS T C A I SG - - - - - - - EN F A I V AS D TRMTQND I N I L TRD AE K I Q I L NDN I I L T T SGF YGD V L QL
- - - - - - GGTC V A I AG - - - - - - - SD YC V I A A D TRMS TG - YS I L SRD YS K I H K L ADR A V L S S SGFQAD VK A L
- - - - - - GGT V L A L AG - - - - - - - DD F A L V AS D TR L S EG - YS I H SRN T P KC Y K L TD K T V I GC TGFH ADC L T L
- - - - - - GGT V L A I AG - - - - - - - ED F S I V AS D TR L S EG - F S I H TRD S P KC Y K L TD K T V I GC SGFHGDC L T L
- - - - - - GGT I L A I AG - - - - - - - ED F A I V AS D TR L S EG - F S I H TRD S P KC Y K L TD K T V I GC SGFHGDC L T L
- - - - - - GGT V L A V AG - - - - - - - ED F A I V AS D TR L S EG - YS I H SRD S P KC Y K L TD T T V L GC SGFHGDC L T L
- - - - - - GGT V L A V AG - - - - - - - ED F A I V AS D TR L S EG - YS I H SRD S P KC Y K L TD T T V L GC SGFHGDC L T L
- - - - - - GGT V L A V AG - - - - - - - ED F A I V AS D TR L S EG - YS I H SRD S P KC Y K L TD T T V I GC SGFHGDC L T L
- - - - - - GGT V L A V AG - - - - - - - ED F A I V AS D TR L S EG - YS I H SRD S P KC Y K L TD T T V I GC SGFHGDC L T L
- - - - - - GT T I V A V A F - - - - - - - KGGL VMGA D SR A T AG - N I I AD KHC E K VH K L T E S I Y ACG AGT A AD L DQV
- - - - - - GT T T VG I T L - - - - - - - KD A V I MA T ERR V TME - N F I MH KNGK K L F Q I D T Y TGMT I AGL VGD AQV L
- - - - - - GT T I MA VE F - - - - - - - DGGV V I GA D SR T S SG - A Y V ANR V TD K L T R I TD K V YCCR SGS A AD T QA I
SMQFR KGT T T L A F V YE P A T P AD KGG I I V A V D SR AS SG - E Y I S S K S VMK I L D I GDRMV A TM AGGA ADCQFW
K I N FDHGT T T L GF K F - - - - - - - KGGV L L A V D SR A TGG - S Y I GSQSMK K I V E I NQFML GT L AGGA ADC V YW
ML KH AKGT T T L A F I F - - - - - - - KGGVMV A A D SR ASMG - GY I S SQS VK K I I E I N P YML GTM AGGA ADCQFW
K I E PWHGT T T L A F K F - - - - - - - QHGV I V A V D SR AS AG - S Y I S T I K FN K V I E I N P Y L L GTM SGS A ADCQYW
R I EML HGT T T L A F K F - - - - - - - L HGV I V A A D SR A T AG - A Y I ASQT VK K V I E I N P Y L L GTM AGGA ADC S FW
G I EML HGT T T L A F K F - - - - - - - RHGV I V A A D SR A T AG - A Y I ASQT VK K V I E I N P Y L L GTM AGGA ADC S FW
K I E F L HGT T T L A F K F - - - - - - - QHGV I V A V D SR A T AG - A Y I ASQT VK K V I E I N P Y L L GTM AGGA ADC S FW
K I E F L HGT T T L A F K F - - - - - - - QHGV I V A V D SR A T AG - S Y I ASQT VK K V I E I N P Y L L GTM AGGA ADC S FW
K I E F L HGT T T L A F K F - - - - - - - QHGV I V A V D SR A T AG - A Y I ASQT VK K V I E I N P Y L L GTM AGGA ADC S FW
K I E F L HGT T T L A F K F - - - - - - - QHGV I V A V D SR A T AG - A Y I ASQT VK K V I E I N P Y L L GTM AGGA ADC S FW
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T E Y VQKN VS L YQFRNG I P L S T A A A AN F TRG E L A - T A L R KN P YS VN I L MAG YD K E AGAS L Y Y I D - Y I A T L H
T E F I S KN I A L YKMRNGYD L S PR E S AH F TR K N L AE Y L R SR T P YQV FMF V AG YD PN AGP E L T F I D - Y L AN A L
AE Y I QKN VQL YKMRNGYE L S P T A A AN F TRR N L ADC L R SR T P YH VN L L L AG YD EH EGP A L Y YMD - Y L A A L A
AE Y I QKN VQL YKMRNGYE L S P T A A AN F TRR N L ADC L R SR T P YH VN L L L AG YD EH EGP A L Y YMD - Y L A A L A
AE Y I QKN VQL YKMRNGYE L S P T A A AN F TRR N L AD Y L R SR T P YH VN L L L AG YD EH AGP S L Y YMD - Y L S A L A
AE Y I QKN L QL YKMRNGYE L S P S A A AN F TR K N L AD Y L R SR T P YH VN L L L AG YD E TDGPGL Y YMD - Y L S S L S
AE Y I QKN L QL YKMRNGYE L S P S A A AN F TR K N L AD Y L R SR T P YH VN L L L AG YD E TDGPGL Y YMD - Y L S S L S
AE Y I QKN VQL YKMRNGYE L S P A A A AN F TR K N L AD Y L R SR T P YH VN L L L AG YD E TDGPGL Y YMD - Y L S A L A
AE Y I QKN VQL YKMRNGYE L S P A A A AN F TR K N L AD Y L R SR T P YH VN L L L AG YDD TDGPGL Y YMD - H L S S L A
K K V L QSR L H K YR FD YR SDMS VD L C AE L L SR N L - - Y YRR F F P Y Y TGA I L AG I D EH - GKGA V F S YD P I GC I E
QK V L K SRH L I YQHQHN KQMS C P AMAQL L SN T L - - Y F KR F F P Y Y A FN V L GG L D E E - GKGC V F T YD A VGS YE
T K I I E AR L KM YKH SNN K TMT SGA I A AML S T I L - - YSRR F F P Y Y V YN I I GG L D E E - GKGA V YS FD P VGS YQ
T K I I E AR L KM YKH SNN K AMT TGA I A AML S T I L - - YSRR F F P Y Y V YN I I GG L D E E - GKGA V YS FD P VGS YQ
T K I I E AR L KM YKH SNN K AMT TGA I A AML S T I L - - YSRR F F P Y Y V YN I I GG L D E E - GKGA V YS FD P VGS YQ
T K I I E AR L KM YKH SNN K SMT SGA I A AML S T I L - - YGRR F F P Y Y V YN I I GG L D E E - GRGA V YS FD P VGS YQ
T K I I D AR L KM YKH SNN K TMT SGA I A AML S T I L - - YSRR F F P Y Y V YN I I GG L D E E - GKGA V YS FD P VGS YQ
T K I I D AR L KM YKH SNN K TMT SN A I A AML S T I L - - YGRR F F P Y Y V YN I I GG L D EH - GKGA V YS FD P VGS YQ
T K I I D AR L KM YKH SNN K TMT SN A I A AML S T I L - - YGRR F F P Y Y V YN I I GG L D EH - GKGA V YS FD P VGS YQ
T KML SGN L R L L E L N TGR K AR V I T A L RQAKQ H L - - FN YQGY - I GA Y L L I GG VD P T - GPH L Y MC S ANGT T MA
VR YMK AE L E L YR L QRR VNMP I E A V A T L L SN ML - - NQVK YM P YMVQL L VGG I D T - - APH V F S I D A AGGS VE
AD I V A YS L N Y H ENQTN KD A L V F E A AS E FRN YC - - YS YR - E S L L AG I I V AG WD EQRGGQV Y S I P - L GGML T
TR I V AK YC T L YE L R E K T S I T VS A AS K Y F AN T L - - YGYRGQ GL S VGSMV AG YD K K - GPQ I F K VD S EGDRCQ
DR V L S K ECR L H E L RN K ER I S V A A AS K I MAN I A - - H E YKGM GL SMGMML AG YD KR - GPGL Y Y VD S EGSR T P
HRN L G I KCR L H E L AN KRR I S VSGAS K L L AN ML - - YS YRGM GL S VGTM I AG WD E T - GPGL Y Y VDN EGGR L K
ER L L AK ECR L YQL RNN SR I S VS A AS K L MCN MM - - L QYRGT GL S VGSM I CG WD K K - GPGL Y Y VDDNGT R L C
ER L L ARQCR I YE L RN K ER I S V A A AS K L L AN MV - - YQYKGM GL SMGTM I CG WD KR - GPGL Y Y VD S EGNR I S
ER L L ARQCR I YE L RN K ER I S V A A AS K L L AN MV - - YQYKGM GL SMGTM I CG WD KR - GPGL Y Y VD S EGNR I S
ER L L ARQCR I YE L RN K ER I S V A A AS K L L AN MV - - YQYKGM GL SMGTMVCG WD KR - GPGL Y Y VD S EGNR VC
ER L L ARQCR I YE L RN K ER I S V A A AS K L L AN MV - - YQYKGM GL SMGTMVCG WD KR - GPGL Y Y VD S EGNR VC
ER L L ARQCR I YE L RN K ER I S V A A AS K L L AN MV - - YQYKGM GL SMGTMVCG WD KR - GPGL Y Y VD S EGNR VC
ER L L ARQCR I YE L RN K ER I S V A A AS K L L AN MV - - YQYKGM GL SMGTMVCG WD KR - GPGL Y Y VD S EGNR VC

K VD KGA FGYG S Y F S L S TMDR H Y - - - - - - - - - - - - - R SDMS VE E A I E L VD K C I L E I R SR L V I AP PN F V I K I
P VN Y AGHGYG A I F AS S I YDR YW - - - - - - - - - - - - - H PN I T QAE A YD V F K K C I AE I QKR L V VN L KN F T V A V
K AP F A AHGYG A F L T L S I L DR Y Y - - - - - - - - - - - - - T P T I S R ER A VE L L R K C L E E L QKR F I L N L P T F S VR I
K AP F A AHGYG A F L T L S I L DR Y Y - - - - - - - - - - - - - T P T I S R ER A VE L L R K C L E E L QKR F I L N L P T F S VR V
K TR F A AHGYG A Y L T L S I L DR Y Y - - - - - - - - - - - - - K PD L T R ED A VE L L K K C I S E L QKR F I L N L P S F T VR V
K AP F A AHGYG A F L T L S I L DQ H Y - - - - - - - - - - - - - K PD L T R E E A VD L L K K C I E E L R KR F I L N L P S F T VR L
K AP F A AHGYG A Y L T L S I L DQ H Y - - - - - - - - - - - - - K PD L T R E E A VD L L K K C I E E L R KR F I MN L P S F T VR L
K AP F A AHGYG A F L T L S I L DR Y Y - - - - - - - - - - - - - R PD L T R E E A VD L L K K C L E E L N KR F I L N L P S F T VR L
K AP F A AHGYG A Y L T L S I L DR Y Y - - - - - - - - - - - - - R PD L S RD E A VD L L K K C VE E L K KR F I L N L P S F T VR L
R L GYS ASGA A E PM I I P F L DC Q I GH V T L S - - - EGYER P E L T L DR A I S L MKD S FRGA AER E I S TGD K I H L V I
R VGYGAQGSG S T L I MP F L DN QL K S P S P L L L P KQD SN T P L S E AE A VD L VK T V F AS A T ERD I Y TGD K L E I M I
RD A YK AGGS A S AML QP L L DN Q I GYKN - M - - - QN VEQL P L T L E K A L K L I KD V F I S A AERD V Y TGD A L H I S I
RD S F K AGGS A S AML QP L L DN QVGF KN - M - - - QN VEH VP L T L DR AMR L VKD V F I S A AERD V Y TGD A L R I C I
RD S F K AGGS A S AML QP L L DN QVGF KN - M - - - QN VEH VP L S L DR AMR L VKD V F I S A AERD V Y TGD A L R I C I
RD T YK AGGS A S AML QP L L DN Q I GF KN - M - - - EN VEH VP L T QE K A VQL VKD V F I S A AERD V Y TGD A L K VC I
RD T YK AGGS A S AML QP L L DN Q I GF KN - M - - - EGVEH VP L T KD K A VQL VKD V F I S A AERD V Y TGD A L R I C V
RD T YK AGGS A S AML QP L L DN Q I GF KN - M - - - EGVQH VP L T QER A VQL VKD V F I S A AERD V Y TGD A L R L C I
RD T YK AGGS A S AML QP L L DN Q I GF KN - M - - - EGVQH I P L S QER A VQL VKD V F I S A AERD V Y TGD A L R L C I
- F P F T AQGSG S Y A A I T I L ER D F - - - - - - - - - - - - - K VDMT KD E AE K L VQR A L E AGMHGDN ASGN S L N L V I
- D I Y AS TGSG S P F V YGV L E S QY - - - - - - - - - - - - - S E KMT VD EGVD L V I R A I S A AKQRD S ASGGM I D V A V
R E SC T I GGSG S S F I YGF VR E H Y - - - - - - - - - - - - - R PNMA L EDC V T F VK K A VQH A I YHDG S SGGV VR I G I
L K VC S V - GSG S L N A YG I L DN H Y - - - - - - - - - - - - - K P KMT DD E AR K L GL R A I MH A T YRD S GSGGVCN L CH
GN L F S V - GSG S L Y A YGV L D S GY - - - - - - - - - - - - - HWD L E D K E AQE L GRR A I YH A T FRD A YSGG I I R V YH
GDR F S V - GSG S P Y A YGV L D S GY - - - - - - - - - - - - - K YDMS VE E AS E L ARR S I YH A T FRDG ASGGV AS V YH
GD I F S T - GSG N S Y A YGVMD S GY - - - - - - - - - - - - - R FD L T P E E A YD L GRR A I S Y A THRD A YSGGC VN L YH
GT A F S V - GSG S V Y A YGVMDR GY - - - - - - - - - - - - - S YD L K VE E A YD L ARR A I YQA T YRD A YSGGA VN L YH
GA T F S V - GSG S V Y A YGVMDR GY - - - - - - - - - - - - - S YD L E VEQA YD L ARR A I YQA T YRD A YSGGA VN L YH
GGL F A V - GSG SMY A YGV VD S GL - - - - - - - - - - - - - R YD L T I D E ACD L GRR A I YQA T YRD A YSGGQVN L YR
GD L F A V - GSG SMY A YGVMD S GV - - - - - - - - - - - - - RHD L T VE E AC E L GRR A I YQA T YRD A YSGGQVN L YH
GD L F A V - GSG SMY A YGV I D S GL - - - - - - - - - - - - - RQD L T VE E AC E L GRR A I YQA T YRD A YSGGQVN L YH
GD L F A V - GSG SMY A YGV I D S GL - - - - - - - - - - - - - RQD L T VE E AC E L GRR A I YQA T YRD A YSGGQVN L YH

User
Font monospazio
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V - D KDGAR E Y - - - - - - - - GW R I S T AD A - - - - - - - - - - - - - - - - - - - - - - - - - - -
V - D KDGVRD L E - - - - - - - P I S A AS L A A - - - - - - - - - - - - - - - - - - - - - - - - - - -
I - D KNG I HD L D - - - - - - - N I S F P KQGS - - - - - - - - - - - - - - - - - - - - - - - - - - -
I - D KDG I HN L E - - - - - - - N I A F P KRD S - - - - - - - - - - - - - - - - - - - - - - - - - - -
I - D KDG I HD L D - - - - - - - S I P AS S L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I - D K EG I HD - - - - - - - - - L E K L C SGAK - - - - - - - - - - - - - - - - - - - - - - - - - - -
I - D K EG I HD - - - - - - - - - L E K L S SGAK - - - - - - - - - - - - - - - - - - - - - - - - - - -
I - D KDG I HD - - - - - - - - - ME K L P VGR K - - - - - - - - - - - - - - - - - - - - - - - - - - -
I - D K EG I H - - - - - - - - - - D L E K L T L GAK - - - - - - - - - - - - - - - - - - - - - - - - - -
AE AGK P V - - - - - - - - - - - V V K F L P L R ED - - - - - - - - - - - - - - - - - - - - - - - - - -
L - K ADG I - - - - - - - - - - - K T E L MD L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
V - T KDGV - - - - - - - - - - - R E E S I S L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
V - T K EG I - - - - - - - - - - - R E E T VP L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
V - T K EG I - - - - - - - - - - - R E E T VS L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
V - S K EG I - - - - - - - - - - - K E E I VP L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
I - T K EG I - - - - - - - - - - - N E E T I P L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
I - T K EG I - - - - - - - - - - - N E QT VP L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
I - T K EG I - - - - - - - - - - - N E QT VP L R KD - - - - - - - - - - - - - - - - - - - - - - - - - -
I E P S E T V F KG P I VP E FC KR P E PND L V YK FQ AGA T K V L KH K T YK YD V VE SM D I TH
I TR KDGY VQL P - - - - - - - TD Q I E SR I R K L G L I L - - - - - - - - - - - - - - - - - - - - -
I - T KDG I ERR I F YN T E SGAS A VS S T P S F I S S E - - - - - - - - - - - - - - - - - - - - - -
I - T P T E K I R L P - - - - - - - PM D VS K LWYE F A D E L GRD I T YN P VE - - - - - - - - - - -
I - K EDGWVN I S - - - - - - - N T DCME L H YMYQ EQL KQQA AK - - - - - - - - - - - - - - -
V - GP EGWT K L S - - - - - - - GD D VGE L H YH Y Y P V AP A T AEQV ME E A T AE - - - - - - -
M - K EDGWVK I G - - - - - - - QF D VSD L L H K F T E E KNM - - - - - - - - - - - - - - - - - - -
V - R EDGW I R V S - - - - - - - SD N V AD L HD K YS S VS VP - - - - - - - - - - - - - - - - - - -
V - R EDGW I R V S - - - - - - - SD N V AD L H E K YS GS T P - - - - - - - - - - - - - - - - - - - -
V - H S EGWER V S - - - - - - - QE D V L QL HQK YQ S E K A - - - - - - - - - - - - - - - - - - - -
V - H S EGWTR I S - - - - - - - QD D V L V L HHQYK DQA - - - - - - - - - - - - - - - - - - - - -
V - H S EGWTR V S - - - - - - - QE D V L ML HQQYK SQA - - - - - - - - - - - - - - - - - - - - -
V - H S EGWTR V S - - - - - - - QE D V L ML HQQYK SQA - - - - - - - - - - - - - - - - - - - - -

Figure S8. MUSCLE alignment of the catalytic proteasome subunits, with species names and 
accession numbers, utilized for the phylogenetic analysis.
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Figure S9. Theoretical assembly of the seven modelled chains of T. bernacchii proteasome 
(in red, alpha helices; in cyan, beta strands). The assembly is based on the reference structure 
of mouse whole proteasome (PDB code: 3UNB). The simple backbone (in grey) of the 
corresponding mouse chains is shown for the remaining chains (not modelled).




