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Original paper

.
Reconstructing the transport cycle in the sugar porter
superfamily using coevolution-powered machine learning

DOI: https://doi.org/10.7554/eLife.84805

https://doi.org/10.7554/eLife.84805
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(D) UMAP of UniProtKB Sugar Porter sequences, using
BLOSUM62-derived matrix for similarity scoring

(E) PCA projection of available AF2 Sugar Porters, using
residue distance maps as features

In both dots are coloured according to phylogenetic proximity
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ABCGs
.

Figure 1: Pdr5, full-size
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ABCGs cont.
.

Figure 2: half-size
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Experimental structures

prot species No. structs
ABCG8 HUMAN 8*
ABCG5 HUMAN 8*
ABCG2 HUMAN 41
ABCG1 HUMAN 9
PDR5 YEAST 4
AB25G ARATH 15
AB16G ARATH 4
CDR1 CANAL 3

Total No.
*All ABCG5/G8 in dataset are heterodimers. I found 69 distinct
structures for 8 transporters.



Short pres

Data

TODO

Sequence library

Querying NCBI Clustered-NR
I tried to use all distinct sequences from experimental structures,
but only for ABCG{1,2,8,16} it was possible to run subsequent
iterations of PSI-BLAST without exceeding NCBI CPU quota.
Yield: 4696

Motif Filtering
All sequences were searched for PROSITE ABC motif on their
web server.
Yield: 4522
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Size filtering
.

Vertical red bars represent the range taken as half-size ABCG
transporter (roughly mean±2sd)
Yield: 4197
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Pseudo-full-size transporters

.
All half-size sequences selected from PSI-BLAST output were
head-tail concatenated:
ACDKV → ACDKVACDKG
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IChB Paper

Alphabeth filtering
I removed sequences which had '?' at any position, and '*' at
any position other that the last one.
Yield: 1418
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Comparison of size distributions

.
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MSA

Input sequences
4197 + 1418 + 8 = 5623
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DCA
Output format

• raw: l2norm of protein MRF (Markov Random Field (?))
• apc: raw - mean(row) * mean(col) / mean(all)
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DCA raw vs apc
.

.
Root Mean Square Difference for raw and apc is 0.049452
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Contact maps

.
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Clustering structures by state

.
1 MSA of 8 unique sequeneces for which we have any

structure
2 Calculate contact/distance map for each of them
3 Select indices within contact/distance maps which

correspond to MSA columns with 0 gaps
4 Which similarity measure can be used for clustering on this

data?
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Finding state specific contacts from
DCA (with ML?)

.
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