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For the four amino acid sequence alignments below, 5GJV_A_Fasta represents the
amino acid sequence (in fasta format) for the Chain A in the protein structure (PDB ID: 5GJV),
while 5GJW_A_Fasta represents the amino acid sequence (in fasta format) for the Chain A
in the protein structure (PDB ID: 5GJW).

5gjv.pdb_1276 represents the amino acid sequence (in fasta format) for the Chain A in
the protein structure (PDB ID: 5GJV) extracted from the PDB file 5gjv.pdb, and 1276 repre-
sents the total number of amino acid residues whose atomic coordinates were experimentally
determined.

5gjw.pdb_1291 represents the amino acid sequence (in fasta format) for the Chain A in
the protein structure (PDB ID: 5GJW) extracted from the PDB file 5gjw.pdb, and 1291 repre-
sents the total number of amino acid residues whose atomic coordinates were experimentally

determined.
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5GIV_A_Fasta [HENEIGINAENEINENN. VNSNS EREERVSNEEE] 1715
SICNLVAY: N A=l SSVHCEREFPGEAETPAAGRGALSHSHRALGP H SRS
5GJIV_A_Fasta NN SRNCIORROXE i=RENOV N2 N=NoJol=RsRnl==0y 1750
5GIJW_A_Fasta ISAeyNeyon\jeiopmviel=Jeivi=pu jop.y-g-y:N=Jofolol=gugni=g=gy 1750
5GJV_A_Fasta REBRGUESINCIINONINN=IOIRIEITHCENNRNNNNYN 1785
SIENLA: N T A-BR CORRTSLTGSLODEAPQRRSSEGSTPRRPAP AT AN
5GJV_A_Fasta [HEEINAEICICAHERNV-NODINEAAVNEIOVNNINeIe)Y| 13
CICN AN -T [ . I OFALVRGGLDTLAADAGFVTATSQALADACQMEEES
5GJV_A_Fasta [HEEAIAYVNNEARNVNAAVICIY VNS AZERIRSI RS 1355
SIENLVAY: Y-Sl P FEVEVAATELLKARESVQGMASVPGSLSRRS S L EEEIE)
5GJV_A_Fasta [CEIBIOICEIIEME=N:NE 1873
5GIW_A_Fasta [cipNpIo)VACIeISIO)Npmp=R=gyy] 1873

non conserved
>50% conserved

Figure 1.1 Amino acid sequence alignment of PDB ID 5GJV (fasta format) and PDB ID 5GJW (fasta
format).
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5GIV . PAD_ L1276 o e e e e e e e e e e e e e e e e e e e e e e e e e 1276
5GJV_A_Fasta FSSVHCEREFPGEAETPAAGRGALSHSHRALGP H SN

5GIV.PAD_ L1276 e e et e e e e e e e e e e e e e e e e e e e 1276
5GJV_A_Fasta KPCAGKLNGQLVQPGMPINQAPPAPCQQPSTDP P F Yl
BGTV DAL 1276 e e e e et e e e e e e e e e e e 1276

5GJV_A_Fasta RGORRTSLTGSLODEAPQRRSSEGSTPRRPAPAT AN

S5IV.PAD_1276 it i i e e e e e e e e e e e e e e e e e e e e e e e e e 1276
5GJV_A_Fasta LLIQEALVRGGLDTLAADAGFVTATSQALADACQMENEYA
S5gIv.PAD_1276 & i e e e e e e e e e e e e e e e e e e e e e e e e 1276

5GJV_A_Fasta EPEEVEVAATELLKARESVQGMASVPGSLSRRS S LEENEE

5G3V.PAD_1276 oottt 1276
5GJV_A_Fasta GSLDQVQGSQETLIPPRP RN

non conserved

>50% conserved
Figure 1.2 Amino acid sequence alignment of PDB ID 5GJV (fasta format) and its sequence extracted
from the PDB file with an in-house python script, supplementary file extract-aa.py.
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>50% conserved
Figure 1.3 Amino acid sequence alignment of PDB ID 5GJW (fasta format) and its sequence extracted
from the PDB file with an in-house python script, supplementary file extract-aa.py.
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Figure 1.4 Amino acid sequence alignment of PDB IDs 5GJV and 5GJV (both extracted from their
respective PDB files with an in-house python script, supplementary file extract-aa.py).
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The protein data bank (PDB) currently holds over 150,000 (As of March 20, 2019) biomolec-
ular structures and continues to release new structures on a weekly basis. The PDB is an
essential resource to the structural bioinformatics community to develop software that mine,
use, categorize, and analyze such data. Here, with L-type voltage-dependent calcium chan-
nel Cay1.1 as an example, the four amino acid sequence alignments above raised a few
points below,

1. Overall, the Cay1.1 structure (in PDB) is incomplete (as of March 20, 2019), neither for
5GJV (1276 versus 1873), nor for 5GJW (1291 versus 1873).

2. From Figure 1.1, it can be seen that the template sequences (in fasta format) are
identical for 5GJV and 5GJW.

3. From Figure 1.2, with 5GJV_A_Fasta as the template sequence, there are a few
gaps in the experimentally determined structure of Cay1.1. For example, in PDB
file 5gjv.pdb, the atomic coordinates are missing for Cay1.1 residues from Met376 to
Trp417 (A = 41), and from Ser669 to Val788 (A = 119), and from Asp1515 to the end of
Cay1.1 (A = 358), where A represents the size of the hole of specific residues, whose
atomic coordinates are missing in the PDB files.

4. From Figure 1.3, with 5GJW_A_Fasta as the template sequence, the situation is by
and large similar, where there are structurally undetermined regions of Cay1.1, too.

5. From Figure 1.4, it can be seen that the experimentally determined fragments of Cay1.1
are mostly identical, except for a gap (lines 578 and 594, Figure 1.4) and a few minor
genetic variations, too.
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