The structure levels in proteins

. . Secundary structure: Regular Tertiary structure is the three-dimensional fold of
The primary structure is the _ _
" . . " structural unit formed by the protein, or how the secondary structure
one-dimensional” sequence _ _ _ ,
sequence regions in a protein elements are packed against each other.

of amino acids in the protein

or peptide. (from a sequence perspective:

two-dimensional). Basically,
Peptide = chain of amino acids these are of two types: a-helices
and B-sheets.
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, (Bos taurus)
7EQZ A: Carboxypeptidase B (Aedes aegypti)
2C1C_A: Carboxypeptidase B (Helicoverpa zea)

Query=4cpaA Sbjct=7eqzA
Chain Z rmsd lali nres %id Description
7eqz-A 43.9 1.6 296 299 33 MOLECULE: CARBOXYPEPTIDASE B;

Query arstntFNYATYHTLDEIYDFMDLLVAQHPELVSKLQIGRSYEGRPIYVLKFSTGESNRP

ident [l e I

Sbjct ------ DVSTSYLRHNEINEYLQTLSQKYPSLVSVEEAGTSYEGRSIKTITINKK-PGNA

Query AIWIDLGIHSREWITQATGVWFAKKFTENYGQnpsFTAILDSMDIFLEIVTNPNGFAFTH
ident LT 1l I I IR

Sbjct VVFLDAGIHAREWIAPATALYAIEQLVEHSSE---NQEVLSNLTWIMPVWPDGYEFSH

Query SENRLWRKTRSVTSsSLCVGVDANRNWDAGFGKAGASSSPCSETYHGKYANSEVEVKSIV

ident [ [N 1 LT P IIE T 0 e L
Sbjct ETDRFWRKTRKPTG-KSCKGTDGNRNFDYHWGEVGASTQACADTFRGETAFSEPETRAVR

Query DFVKNHG-NFKAFLSIHSYSQLLLYPYGYTTQSIPDKTELNQVAKSAVAALKSLYGTSYK

ident | | IR I [ 11|

Sbjct DAVMKLKgSCKFYLSLHSYGNYILYPWGNTSKLPETWEAIDEVAQAGAEAIKQSTGSRYT

Query YGSIITTIYQASGGSIDWSYN-QGIKYSFTFELRDTGRYGFLLPASQIIPTAQETWLGVL
ident || LT LIl |1

Sbjct VGSSTNVLYAAAGGSDDWAFAVAEVPISITMELPGGGNGGFNPPPSSIEKIWNESWVGIK

Query TIMEHTVNNg 308
ident
Sbjct AMALKVAQMf 299

Query=4cpaA Sbjct=2clcA
Chain  Z rmsd lali nres %id Description
2clc-A 43.3 1.6 297 312 33 MOLECULE: CARBOXYPEPTIDASE B;

Query arstntFNYATYHTLDEIYDFMDLLVAQHPELVSKLQIGRSYEGRPIYVLKFST--GGSN
ident L I Ll
Sbjct ------ LPYDNYQELEVIDEYLDYIGEKYPDVATVVNAAESFEGRPIKYIKISTtnFEDE

Query -RPAIWIDLGIHSREWITQATGWWFAKKFTENYGgnpsFTAILDSMDIFLEIVTINPNGFA

ident | | || [l []l 1 111l

Sbjct nKPVIFIDGGIHAREWISPPSVTWAIHKLVEDVT----ENDLLEKFDWILLPVWPDGYK

Query FTHSENRLWRKTRSVTSS - - -SLCVGVDANRNWDAGFGKAGASSSPCSETYHGKYANSEV
ident | | [II1]] RN R

Sbjct YTFTNERFWRKTRSTNNNp1sQICRGADGNRNFDFVWNSIGTSNSPCSDIYAGTSAFSEV

Query EVKSIVDFVKNH-GNFKAFLSIHSYSQLLLYPYGYTTQSIPDKTELNQVAKSAVAALKSL
ident | | |11 N 1
Sbjct ETRWRDILHEH1ARMALYLTMHSFGSMILYPWGHDGSLSQNALGLHTVGVAMASVIQSN

Query YG---TSYKYGSIITTI-YQASGGSIDWSYNQGIKYSFTFELRDTGR--YGFLLPASQII

ident || RN |1l [
Sbjct ALpnfPPYTVGNSALVIgYYIAGSSEDYAHSIGVPLSYTYELPGLSSgWDGFHLPPQYIE

Query PTAQETWLGVLTIMEHTVNN-g 308
ident

Sbjct QVCRETWEGIVVGARRAGDLfr 312
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Gene: Leghemoglobin-1

Organism: Lupinus luteus (Llobi groc)

Function: It facilitates the diffusion of oxygen to
symbiotic bacteriods in order to promote nitrogen
fixation.




Gene: Leghemoglobin-1 Gene: Hemoglobin subunit beta

Organism: Lupinus luteus (Llobi groc) Organism: Homo sapiens (Huma)
Function: It facilitates the diffusion of oxygen to Function: Involved in oxygen transport from the lung to
symbiotic bacteriods in order to promote nitrogen the various peripheral tissues.

fixation.
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ATGGGTGTTTTAACTGATGTG- -CAAGT------------GGCTTTGGTG

ATGGTNCAYYTNACNCCNGTGGAGAAGTCYGCYGTNACNGCNCTNTGGGG

AAGAGCTCA- -TTTGAAGAATT- -~ - - - TAATGCAAATATTCCTAAAAAC
S IR Y B Y S R P sl
YA-AGGTNAAYGTGGATGAAGYYGGYGGYGAGGC - -~ - == = == = == = == -

ACC----CA--CCGTT----- TCTTCACCTTGGTACTAGAGATTGCACCA

-CCTGGGCAGNCTGCTNGTGGTCTAC-CCTTGGACCCAGAG----~---~-~

GGAGCAAAGGATTTGTTCT--CATT- -TTTGAAGGGATCTAGTGAAG--T

IR T N I R AR RN |
~----=--------GTTCTTNGANTCNTTYG- -GGGATCT - - - - --GNNN

ACCCCAGA------- AT----AATCCTGATCTTCAGGCCCAT -GCTGGAA

ACNCCNGANGCAGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAA

A------ GGT---TTTTAAGT------~- TGACTTAC- --GAAGCAGCAAT

AGTGCTCGGTGCCTTT--AGTGATGGCCTGGCTCACCTGGA-------~--

TCAACTTCAAGTGAATGGAGCAGTGGCTTCAGATGCCACGTTGAAAAGTT

-CAACCTCAAGGGCA---------- CCTT----TGCCACACTGA------

TGGGTTCTGTCCA-TGTCTCAAAAGGAGTCGTTGATGCCCATTTTCCGGT

-GTGAGCTG- -CACTGTGACAA- - - == = === - - - GC----- TNCAYGT

GGTGAAGGAAGCAATCCTGAAAACAATAAAGG--=-==-======-==------

GG----------- ATCCTGAGAAC- -TTCAGGCTNCTNGGCAACGTGYTN

- - - -GAGTGGTGGGAGA - CAAATGGAGCGAGGAACT GAACACTGC TTGGA
Lol e b P e e e

GTCTGYGTGCTGGCCCATCACTTTG-GCAAAGAATTCACCCC---~-~---A

CCA------- TAGCCTATGACGAATTGG - - = == === === === ==

|11 AP T T
CCAGTGCANGCNGCCTATCAGAAAGTGGTNGCTGGTGTNGCTAATGCCCT

------CAATTATAATTAAGAAGGAGATGAAGGATGCTGCTTAA 465

|||'|||'|'|||

GGCCCACAAGTATCACTAA- —- = === o e e e e e oo 444
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Program: needle

Aligned sequences: 2
1: CAA68462.1

2: AAA35597.1
Matrix: EDNAFULL
Gap_penalty: 10.0
Extend penalty: 0.5

Length: 594

Identity: 225/594 (37.9%)
Similarity: 230/594 (38.7%)
Gaps: 279/594 (47 .0%)
Score: 309.0
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ATGGGTGTTTTAACTGATGTG- -CAAGT------------ GGCTTTGGTG

ATGGTNCAYYTNACNCCNGTGGAGAAGTCYGCYGTNACNGCNCTNTGGGG

AAGAGCTCA- -TTTGAAGAATT- -~ - - - TAATGCAAATAT TCCTAAAAAC
S N PR S Y PR R B P sl
YA-AGGTNAAYGTGGATGAAGYYGGYGGYGAGGC- - - == - == = == = == -

ACC----CA--CCGTT----- TCTTCACCTTGGTACTAGAGATTGCACCA

-CCTGGGCAGNCTGCTNGTGGTCTAC-CCTTGGACCCAGAG----=--~-~-~

GGAGCAAAGGATTTGTTCT - -CATT- -TTTGAAGGGATCTAGTGAAG- -T

IR S I A I AR I
~---------—---GTTCTTNGANTCNTTYG- -GGGATCT - - - - -- GNNN

ACCCCAGA-------AT----AATCCTGATCTTCAGGCCCAT -GCTGGAA

ACNCCNGANGCAGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAA

A------ GGT---TTTTAAGT------- TGACTTACGAAGCAGCAATTCA

AGTGCTCGGTGCCTTT--AGTGATGGCCTGGCTCAC----CTGGA---CA

ACTTCAAGTGAATGGAGCAGTGGCTTCAGATGCCACGTTGAAAAGTTTGG

ACCTCAAGGGCA---------- CCTT----TGCCACACTGA-------GT

GTTCTGTCCA-TGTCTCAAAAGGAGTCGTTGATGCCCATTTTCCGGTGGT

GAGCTG--CACTGTGACAA--------------GC----- TNCAYGTGG-

GAAGGAAGCAATCCTGAAAACAATAAAGG--===========-==-=---

---=-------ATCCTGAGAAC- -TTCAGGCTNCTNGGCAACGTGYTNGTC

-GAGTGGTGGGAGA - CAAMATGGAGCGAGGAACTGAACACTGCTTGGACCA
BRI NI N I R ]

TGYGTGCTGGCCCATCACTTTG-GCAAAGAATTCACCCC---~-~--~ ACCA

- === -TAGCCTATGACGAATTGG - = = === === == = === === === == -

T
GTGCANGCNGCCTATCAGAAAGTGGTNGCTGGTGTNGCTAATGCCCTGGC

---CAATTATAATTAA 440

|||'|||'|'|||

CCACAAGTATCACTAA 444
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HAH HHHH R HH AR A AR R A
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Program: water

Aligned sequences: 2
1: CAA68462.1

2: AAA35597.1
Matrix: EDNAFULL
Gap_penalty: 10.0
Extend penalty: 0.5

Length: 566

Identity: 226/566 (39.9%)
Similarity: 231/566 (40.8%)
Gaps: 248/566 (43.8%)
Score: 309.0
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ATGGGTGTTTTAACTGATGTG- -CAAGT------------GGCTTTGGTG

ATGGTNCAYYTNACNCCNGTGGAGAAGTCYGCYGTNACNGCNCTNTGGGG

AAGAGCTCA- -TTTGAAGAATT- -~ - - - TAATGCAAATATTCCTAAAAAC
S IR Y B Y S R P sl
YA-AGGTNAAYGTGGATGAAGYYGGYGGYGAGGC - -~ - == = == = == = == -

ACC----CA--CCGTT----- TCTTCACCTTGGTACTAGAGATTGCACCA

-CCTGGGCAGNCTGCTNGTGGTCTAC-CCTTGGACCCAGAG----~---~-~

GGAGCAAAGGATTTGTTCT--CATT- -TTTGAAGGGATCTAGTGAAG--T

IR T N I R AR RN |
~----=--------GTTCTTNGANTCNTTYG- -GGGATCT - - - - --GNNN

ACCCCAGA------- AT----AATCCTGATCTTCAGGCCCAT -GCTGGAA

ACNCCNGANGCAGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAA

A------ GGT---TTTTAAGT------~- TGACTTAC- --GAAGCAGCAAT

AGTGCTCGGTGCCTTT--AGTGATGGCCTGGCTCACCTGGA-------~--

TCAACTTCAAGTGAATGGAGCAGTGGCTTCAGATGCCACGTTGAAAAGTT

-CAACCTCAAGGGCA---------- CCTT----TGCCACACTGA------

TGGGTTCTGTCCA-TGTCTCAAAAGGAGTCGTTGATGCCCATTTTCCGGT

-GTGAGCTG- -CACTGTGACAA- - - == = === - - - GC----- TNCAYGT

GGTGAAGGAAGCAATCCTGAAAACAATAAAGG--=-==-======-==------

GG----------- ATCCTGAGAAC- -TTCAGGCTNCTNGGCAACGTGYTN

- - - -GAGTGGTGGGAGA - CAAATGGAGCGAGGAACT GAACACTGC TTGGA
Lol e b P e e e

GTCTGYGTGCTGGCCCATCACTTTG-GCAAAGAATTCACCCC---~-~---A

CCA------- TAGCCTATGACGAATTGG - - = == === === === ==

|11 AP T T
CCAGTGCANGCNGCCTATCAGAAAGTGGTNGCTGGTGTNGCTAATGCCCT

------CAATTATAATTAAGAAGGAGATGAAGGATGCTGCTTAA 465
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ATGGGTGTTTTAACTGATGTG--CAAGT------------GGCTTTGGTG

ATGGTNCAYYTNACNCCNGTGGAGAAGTCYGCYGTNACNGCNCTNTGGGG

AAGAGCTCA- -TTTGAAGAATT- - - -- TAATGCAAATATTCCTAAAAAC
IR Y S A R P sl
YA-AGGTNAAYGTGGATGAAGYYGGYGGYGAGGC - - - = == = == = == - == -

ACC----CA--CCGTT----- TCTTCACCTTGGTACTAGAGATTGCACCA

-CCTGGGCAGNCTGCTNGTGGTCTAC-CCTTGGACCCAGAG----=--~-~-~

GGAGCAAAGGATTTGTTCT--CATT- -TTTGAAGGGATCTAGTGAAG--T

~-------------GTTCTTNGANTCNTTYG- -GGGATCT - -- - -- GNNN

ACCCCAGA-------AT----AATCCTGATCTTCAGGCCCAT -GCTGGAA

ACNCCNGANGCAGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAA

A------GGT---TTTTAAGT-------TGACTTACGAAGCAGCAATTCA

| LT T IR 11
AGTGCTCGGTGCCTTT- -AGTGATGGCCTGGCTCAC - -- -CTGGA- -~ CA

ACTTCAAGTGAATGGAGCAGTGGCTTCAGATGCCACGTTGAAAAGTTTGG

ACCTCAAGGGCA----------CCTT----TGCCACACTGA-------GT

GTTCTGTCCA-TGTCTCAAAAGGAGTCGTTGATGCCCATTTTCCGGTGGT

GAGCTG--CACTGTGACAA-------------- GC-----TNCAYGTGG-

GAAGGAAGCAATCCTGAAAACAATAAAGG---===========-=-----

---=-------ATCCTGAGAAC- -TTCAGGCTNCTNGGCAACGTGYTNGTC

-GAGTGGTGGGAGA - CAMATGGAGCGAGGAACTGAACACTGCTTGGACCA
Lol e b e e e e e L1

TGYGTGCTGGCCCATCACTTTG-GCAAAGAATTCACCCC----~--~ ACCA

- === -TAGCCTATGACGAATTGG - - = == = == = == = === === === == -

iaEn
GTGCANGCNGCCTATCAGAAAGTGGTNGCTGGTGTNGCTAATGCCCTGGC

---CAATTATAATTAA 440
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W

# Program: needle
# Aligned_sequences: 2
# 1: LGB1_LUPLU
# 2: HBB_HUMAN
# Matrix: EBLOSUM62
# Gap_penalty: 10.0
# Extend_penalty: 0.5
#
# Length: 187
# Identity: 34/187 (18.2%)
# Similarity: 54/187 (28.9%)
# Gaps: 73/187 (39.0%)
# Score: 39.5
#
#
#:======================================
LGB1 LUPLU 1 MGVLTDVQVALVKSSFEEFNA -------- NIPKNTHRFFTLVLEIAPGAK
o R N - I (N
HBB_HUMAN 1 ---------- MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQ
LGB1 LUPLU 43 DLF-SFLKGSSEVP---QNNPDLQAHAGKV------------- FKLTYEA
A R R L e e SR
HBB_HUMAN 41 RFFESF--GDLSTPDAVMGNPKVKAHGKKVLGAFSDGLAHLDNLKGTFAT
LGB1 LUPLU 76 AIQLQVNGAVASDATLKSLGSVHVSKGVVDAHF ————— PVVKEAILKTIK
[ [[=].]. |:..]] I I
HBB_HUMAN 89 LSELHCDKLHVDPENFRLLGNVLVC——VLAHHFGKEFTPPVQAAYQKVVA
LGB1_LUPLU 121 EV---VGDKWSEELNTAWTIAYDELAIIIKKEMKDAA 154
. S
HBB_HUMAN 137 GVANALAHKYH----------cccmmmmmmm e oo 147

42

40

75

88

120

136

SR

# Program: water
# Aligned_sequences: 2
# 1: LGB1_LUPLU
# 2: HBB_HUMAN
# Matrix: EBLOSUM62
# Gap_penalty: 10.0
# Extend_penalty: 0.5
#
# Length: 117
# Identity: 29/117 (24.8%)
# Similarity: 39/117 (33.3%)
# Gaps: 38/117 (32.5%)
# Score: 51.0
#
#
f============c=======c-======c-=—====o==
LGB1 LUPLU 27 THRFFTLVLEIAPGAKDLFSFLKGSSEVP---QNNPDLQAHAGKV-----
68

L IR R A R A
HBB_HUMAN 39 TQRFFE------------- SF——GDLSTPDAVMGNPKVKAHGKKVLGAFS
73
LGB1_LUPLU 69 -------- FKLTYEAATIQLQVNGAVASDATLKSLGSVHVSKGVVDAHF - -
108

I PO [P I S 0 I I [P R

HBB_HUMAN 74 DGLAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVC--VLAHHFGK
121
LGB1_LUPLU 109 ---PVVKEAILKTIKEV 122

HBB_HUMAN 122 EFTPPVQAAYQKVVAGV 138



Gene: Leghemoglobin-1

Organism: Lupinus luteus (Llobi groc)

Function: It facilitates the diffusion of oxygen to symbiotic
bacteriods in order to promote nitrogen fixation.

Structure: NO pdb code (No experimentally solved structure)

Gene: Hemoglobin subunit beta

Organism: Homo sapiens (Huma)

Function: Involved in oxygen transport from the lung to
the various peripheral tissues.

Structure: pdb code: 1IRD chain B
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HHHHH
Program: needle

Aligned_sequences: 2

1: LGB1_LUPLU

2: HBB_ HUMAN

Matrix: EBLOSUM62

Gap_penalty:

HHE HHFHFHFHFHHFTFHFH

Identity: 34/187 (18.2%)
Similarity: 54/187 (28.9%)
Gaps: 73/187 (39.0%)
Score: 39.5
LGB1 LUPLU 1 MGVLTDVQVALVKSSFEEFNA ———————— NIPKNTHRFFTLVLEIAPGAK
3 IV T 3 I I
HBB_HUMAN 1 ---------- MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQ
LGB1 LUPLU 43 DLF-SFLKGSSEVP---QNNPDLQAHAGKV--=---=-------- FKLTYEA
ol BN L ey Al el
HBB_HUMAN 41 RFFESF——GDLSTPDAVMGNPKVKAHGKKVLGAFSDGLAHLDNLKGTFAT
LGB1_LUPLU 76 AIQLQVNGAVASDATLKSLG /S
3 I | |
HBB_HUMAN 89 LSELHCDKLHVDPENFRLLG L
LGB1_LUPLU 121 EV---VGDKWSEELNTAWTIAYDELAIITKKEMKDAA 154
o Ceelne
HBB_HUMAN 137 GVANALAHKYH----------commmmm e - - 147

_ 0. 9 G pegal
Extend_penalt | B D | E djpbe
Length: 187 LghetNg 1

HHHHHHHAH
# Program: water
# Aligned_sequences: 2

# 1: LGB1_LUPLU

# 2: HBB_HUMAN

# EBLOSUM62

: 10. ..I..

Matrix:

H

# Identity: 29/117 (24.8%)
# Similarity: 39/117 (33.3%)
# Gaps: 38/117 (32.5%)

42 LGB1 LUPLU 27 THRFFTLVLEIAPGAKDLFSFLKGSSEVP---QNNPDLQAHAGKY-----
68
v 111 I
HBB_HUMAN 39 TQRFFE------------- SF--GDLSTPDAVMGNPKVKAHGKKVLGAFS
75 73
88 LGB1 LUPLU 69 -------- FKLTYEAAIQLQVNGAVASDATLKSLGSVHVSKGVVDAHF - -
108
2 R O S NN P e
BB_HUM GTFATLSELHCDKLHVDPENFRLLGNVLVC--VLAHHFGK
3 21
LGB1 LUPLU 109 ---PVVKEAILKTIKEV 122
I T TP I
HBB_HUMAN 122 EFTPPVQAAYQKVVAGV 138



Gene: Leghemoglobin-1

Organism: Lupinus luteus (Llobi groc)

Function: It facilitates the diffusion of oxygen to symbiotic
bacteriods in order to promote nitrogen fixation.

Structure: NO pdb code (No experimentally solved structure)

Gene: Hemoglobin subunit beta

Organism: Homo sapiens (Huma)

Function: Involved in oxygen transport from the lung to
the various peripheral tissues.

Structure: pdb code: 1IRD chain B




Gene: Leghemoglobin-1

Organism: Lupinus luteus (Llobi groc)

Function: It facilitates the diffusion of oxygen to symbiotic
bacteriods in order to promote nitrogen fixation.
Structure: AlphaFoldDB: AF-P02239

Gene: Hemoglobin subunit beta

Organism: Homo sapiens (Huma)

Function: Involved in oxygen transport from the lung to
the various peripheral tissues.

Structure: pdb code: 1IRD chain B




# Job: LGB1 LUPLU 1IRD
# Query: sO01A

# No: Chain Z rmsd lali nres %id PDB Description
1: s001-A 32.0 ©.0 154 154 100  MOLECULE: LEGHEMOGLOBIN-1;
2: t002-B 14.1 2.5 138 146 12  MOLECULE: HEMOGLOBIN ALPHA CHAIN;

mgVLTDVQVALVKSSFEEFNaNIPKNTHRFFTLVLEIAPGAKDLFSFLKGSS ----EVPQ 56
ident || | | | | |
Sbjct -VHLTPEEKSAVTALWGKYV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLStpdaVMGN 57

Query NN-PDLQAHAGKVFKLTYEAAiqlqanAVASdatLKSLGSVHV-SKGVVDAHFPVVKEA 114
ident | | | | |
Sbjct PKvKAHGKKVLGAFSDGLAHL------ DNLKG--tFATLSELHCAKLHVDPENFRLLGNV 109

Query ILKTIKEVVGDKWSEELNTAWTIAYDELAIIIKKEMKdaa 154
ident | | |
Sbjct LVCVLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH--- 146



STR/afP02239_dali1IRD.pse

LGB1_LUPLU
HBB_HUMAN
LGB1_LUPLU
HBB_HUMAN
LGB1_LUPLU
HBB_HUMAN
LGB1_LUPLU

HBB_HUMAN

Query
ident

Sbijct

Query
ident

Sbjct

Query
ident

Sbijct

1 MGVLTDVQVALVKSSFEEFNA -------- NIPKNTHRFFTLVLEIAPGAK

1 ---------- MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQ

43 DLF-SFLKGSSEVP---QNNPDLQAHAGKV----==-------- FKLTYEA

41 RFFESF--GDLSTPDAVMGNPKVKAHGKKVLGAFSDGLAHLDNLKGTFAT

76 AIQLQVNGAVASDATLKSLGSVHVSKGVVDAHF ----- PVVKEATILKTIK

89 LSELHCDKLHVDPENFRLLGNVLVC--VLAHHFGKEFTPPVQAAYQKVVA

121 EV---VGDKWSEELNTAWTIAYDELAIIIKKEMKDAA 154

137 GVANALAHKYH- -~ == === == oo oo e oo 147

mgVLTDVQVALVKSSFEEFNaNIPKNTHRFFTLVLEIAPGAKDLFSFLKGSS ----EVPQ

-VHLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLStpdaVMGN

NN - PDLQAHAGKVFKLTYEAAiq1qvnGAVAS dat LKSLGSVHV - SKGVVDAHFPVVKEA
| | | |

PKVKAHGKKVLGAFSDGLAHL ------ DNLKG--tFATLSELHCAKLHVDPENFRLLGNV

TLKTIKEVVGDKWSEELNTAWTIAYDELAIIIKKEMKdaa 154

LVCVLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH--- 146

42

40

75

88

120

136

56

57

114

109

Needle: sequence based
18.2% ident.

Dali: structure based
12% ident.



What can we do with the structural knowledge?

Electrostatics Surface Properties
(Predict interactions) Compare structure of proteins
(molecular evolution)

%

Find cavities within the protein

Define ligand binding
site regions

Find exposed-buried residues (design

of mutations) Map hydrophobicity

Design drugs
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https://www.utep.edu/science/chemistry/_files/images/facilities/cryo%20em%20microscope.png
https://www.utep.edu/science/chemistry/_files/images/facilities/cryo%20em%20microscope.png
https://structbio.vanderbilt.edu/nmr/facility/Renovation_2010_11/900_2012_2_small.jpg
https://structbio.vanderbilt.edu/nmr/facility/Renovation_2010_11/900_2012_2_small.jpg

AlphaFold:
High Acuracy protein structure predictions
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« Recycling (3 times)




Gene: pilO Gene: bfpC

Organism: Burkholderia pseudomallei (strain K96243) Organism: Escherichia coli 0127:H6
Function: Unknown function in Type IV pilus type B, Function: Unknown function in Type IV pilus type B,
variant BFP. variant R64.
Structure: AlphaFoldDB: AF-Q63JW5 Structure: AlphaFoldDB: AF- B7UTD4
PDB: 4BYZ, 4BZ0 (only N-ter domain) PDB: 3VHJ (only N-ter domain)

https://alphafold.ebi.ac.uk/entry/Q63JW5 https://alphafold.ebi.ac.uk/entry/B7UTD4



https://alphafold.ebi.ac.uk/entry/Q63JW5
https://alphafold.ebi.ac.uk/entry/B7UTD4




Sequence of AF-QB3JW5-F1
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MSAQVIQIGRQRFVGGLEWQ
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Model Confidence @

¢ Chain -

‘\ Structure Tools
{:2 Structure

AF-QB3JW5-F1 Ql

Type Model

-

x Quick Styles
Default lllustrative Stylize Current
@ Components AF-Q63JW5-F1
[ Preset + Add 5=
Polymer Cartoon © 6
¥, Measurements
+ Add =

[l Very high (pLDDT > 90)

AlphaFold produces a per-residue model confidence score (pLDDT) between 0 and 100. Some regions below 50 pLDDT may be

unstructured in isolation.

High (90 > pLDDT > 70)

Low (70 > pLDDT > 50)

B Very low (pLDDT < 50)

Aligned residue

0 100 200 300 400
Scored residue
0 ]

0 5 10 15 20 25 30
Expected position error (Angstrﬁms)

Predicted aligned error (PAE)

Click and drag a box on the PAE viewer to select regions

of the structure and highlight them on the 3D viewer.

PAE data is useful for assessing inter-domain accuracy —

go Ig Help section below for more information.

P
«

Visit our online training course @

How to interpret the Predicted Aligned Error %

——_

Click and follow the tutorial "How to interpret the Predicted
Aligned Error" to better understand this graphic / score




30 viewer Predicted aligned error (PAE)
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Scored residue

B ]

30

Model Confidence @

B Very high (pLDDT > 90)
High (90 > pLDDT > 70)
Low (70 > pLDDT > 50)

B Very low (pLDDT < 50)

Aligned residue

Q63JW5

Predicted aligned error (PAE)
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In both cases, since the
structure of the
interdomain region
cannot be trusted, the
relative position of one
domain with respect to
the other cannot be
trusted either. This way,
since each domain
superpose very well
with its counterpart, it
should be considered
that both structures, in
fact, superpose very
well.




In both cases, since the
structure of the
interdomain region
cannot be trusted, the
relative position of one
domain with respect to
the other cannot be
trusted either. This way,
since each domain
superpose very well
with its counterpart, it
should be considered
that both structures, in
fact, superpose very
well.
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