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Abstract: Graph clustering is a powerful methods to infer protein family classification from
sequence only. To achieve good performance for a set of proteins that have complex intra— and
inter—class relationships as in many protein superfamilies,two factors are essential:1) the similarity
graph as input that contains enough information for classification and 2) a stable algorithm that can
discover the obscure group structure hidden in the similarity graph. We tested a modularity
optimization algorithm, called Contraction—Dilation (CD),on a set of sequences from the Pfam clan
enolase with broad sequence diversity. The results show that CD outputs are in high agreement with
the Pfam classification when the algorithm parameters and similarity graph are appropriately set.
The fact that best performance can be achieved in a wide range around optimal settings shows the
capability of this approach in general situation.
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Table 1 Distribution of sequences in each family in the

tested dataset(CL0317)
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CytoC_RC PF02276 56
Cytochrom_C552 PF02335 246
Cytochrom_CIII PF02085 342
Cytochrom_NNT PF03264 479
Cytochrome_C554 PF13435 405
GSu_C4xC__C2xCH PF09698 15
Multi—haem_cyto PF13447 125
NapB PF03892 178
Paired_CXXCH_1 PF09699 364

AREEYRASIR 2014 4433 B8 1 99



SHI Fengkuan,et al: Effect of Culture Models on Metabolism and Protein
Components of Microalgae Chlorella vulgaris

Research Article

HSBE  E05 N 5 005 18] 1 AL 43 550 A
THOLE 1 PR,

&1 A SCR H Y £t 22 19 Score 23 A 16 L .
1 TR BLAST 3HE AR UM 43 Bt i 25 AR A
W E B F X (E<10) o INEHE 53 A 15 50 AT 0 505
J7- 510 %65 R RIS 3 L 91 A v I 9 22 ] 3 2 R L A
J G 18] ) 435 422 R R i, (7 R RS B 52 ) (&1 5%
KT EAT TN AT BE . K NAR IR B %
(17 51 % 24 i G0 A SERUHE 9 30% , 2% A I I 71
AEABLHE 23 500 A (R I (B A0 F 30 B3 ; AN LNt , ok
H AN 7] 22 05 18] 04 ) 510 4R AL M S 32 04 )% 910 % 24 oy
19% , H: Scores WE{H W AE 30 BT, X S8 IE A 7
G IR ™ F SR 2R A R v R A Y TE A 4 2K A G
TR B AR AR P B B8 IR 2 IR RS

10 +
& all-data
g 8t
R
#H 6L
= Total=27%
= 4|
=

2L

0

20 30 40 50 60 70 80
N
(a) All sequence pairs

12 -
w 10+ intra-family
& gl
K Total=70%
= 6L
=
E 4

2L

0

20 30 40 50 60 70 80
N
(b) Sequence pairs belong to the same families

12 -
S 10 +
& gl inter-family
&R
£ 6L
= Total=19%
Z 4l

2L

0 —

20 30 40 50 60 70 80
3

(c) Sequence pairs belong to different families

B1 REASREREHEUESBSHER
Fig. 1 Distributions of sequence score between pairs of
sequences. Note that the main parts of the
distributions are in the fluctuation region with

very low sequence score

P2 w7 O P A% Y 81 R Z T8 A BLAST
et 1, By 81 22 (e AR 2 5, T 50 P B
Z AR DL 8 25 T o LB R T S I, DT I 8 T
BT 7 B BROIR S5 R T 1 SO ) AR AL
FRFIIA A — T, TS ELA 2 SR 2 1A Y
SRR G RO | S0 R) AR B A EAH T IRl SR 2k
HEPEHK

2 FrE BLAST & # F 5 Z 1848 1L 1% E-value<10 &)
it 25 4
Fig. 2 Spy plot of the similarity between all sequence
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match between the corresponding pair of
sequences
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Fig. 3 Best modularity (Q) values obtained in multiple
runs of the CD algorithm with different
replication numbers. The mean values and
standard errors were calculated on 100 outputs of

multiple runs
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Fig. 4 Influence of the adjacency matrix on the clustering
performance measured by normalized mutual

information. The adjacency matrices are

constructed by filtering A) similarity scores and

B) E-values with varied thresholds.
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