-Joining for |

Arcadia Kratkiewicz
C5C 334
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Proteins

DNA

First base

Second base

UUUT_Phenyl- ucu’ VAU rosi UGU toi
uuc alanine ' |ucc e UAC]_ Ul § uec]‘Cys sine C
UUA]_ — UCA g |UAA Stop codon | UGA  Stop codon
uuc « |Uccd UAG Stop codon | UGG \Y}'ryptophan
cuu CCUT CAU :l_ Histidine -] CcGU
CUC | | eucine L. | CCC |-proline | CAC CGC | Arginine
CUA CCA P |caa _ |caa R
cuG cca CAG]'G'Ufam'"b CGG
AUU I ACUT AAU :I_ . AGU :l_
AUC |-Isoleucine | ACC | aac JAsparagine | gq [~Serine §
AUA ACA —Threonine N
ioni T Lysine AL Arginine
ethionine | ACG_ :I— :l—
AUG M:’: ke AAG K |AcG
GUU GCUT GAU™_ Aspartic GGU
Que | .. Gce _|eacSTacid D |GGC [ g
- ycine
Gua [ Valine Vv GCA Alamnj\ BART Glicic |GGA G
GUG GCG GGG

GAG] acid F,

Transcription

AUGCUUUCGUAU
I Y o |

OPP0O0C OP>POC OPOC OP>POC

aseq payL

RNA ¥

Protein

Met Leu Ser Tyr T
o-o-0-0

Translation

r Glu Ser Ile

o-6-6

Met Leu Ser

66—

T

o— o660

Glu Ser Ile

3,
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Primary structure

amino acid sequence

Proteins

beta sheet

Secondary structure
regular sub-structures

hemoglobin

I’ P13 protein

Tertiary structure
three-dimensional structure

Quaternary structure
complex of protein molecules
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Motivation

Faster implementation of neighbor-joining for
reconstructing phylogenies of large protein families

Protein families can contain hundreds to thousands of
members

HIV GP120 over 27,000 sequences



Methods

Input:
® Distance Matrix

* Multiple Sequence Alignment

PD
CH
BR
WH

GS
0.000
0.270
0.443
0515
0319
0.370
0.245
0.241
0.233

0.390

GG

0.000
0.382
0344
0272
0470
0.283
0.237
0.283

0.199

SM

0.000
0418
0.326
0.350
0.346
0.433
0.381
0.413

0.000
0.391
0.393
0.357
0.521
0.447
0.483
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e Create distance matrix with modified CLUSTAL W

Make Tree:
* Neighbor-Joining

e (Durbin et al., 1998)

LgPRR95 LPPRR9S
CsPRR9

AtPRRS

OsPRR95 CsPRRS
LpPRR59

LgPRR59 AtPRR9

AtPRR3
OsPRR59

CsPRR7

1000 | gpRR37
LpPRR37

AtTOC1
AtPRR7

OsPRR73
OsPRR37

McTOC1

0OsTOC1
0.1




Results
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Appl

iIcations

NCBI curated domain hierarchy for voltage-gated chloride channel

cd00400 Sequence Cluster

parent node, in this case, encompasses 2 kingdoms of life: archaes, subactenis,
eukaryots. Domain has unique double-barreled architscturs and voltage-
dependent gating mechanism.

SU b_faml |y H |era rChy child node: domain model specifically found in

archaea and eubacteria and associated with
extreme acid resistance
d00400 Yoltage_gated_ClC

—. cd01031 EriC putative domain models spiit out as separate
. child nodes due to the natural phylogenetic
_. cd01033  ClC_like clustering of their member protein sequences,

_. cd01034 EriC_like 3z shown in the sequence cluster tree

cd01036 C1C_euk i diate parent: domain model found only in eukaryotes

cd03683 ClC_1_like
. found in human CLCN1 gene (myotonia),
cd03684 C1C_3_like CLCN2 gene (spilepsy), and CLONKA 3nd

cd03685 C1C_6_like CLCNKE (Bartter syndrome)
() cd03682  C1C_sych, like

found in human CLCN3, CLCN4, and CLCN5 (Dent
di phrolithizsis, protsinuria, and
hypophosphatemic rickets)

found in human CLCNGE, CLCNT (osteoporosis)

found in bacteria; facilitates acid resistance in acidic soil

colors in seguence cluster and subfamily
hierarchy correspond to each other

The goal of the NCBI conserved domain curation project is to provide
insights into how patterns of residue conservation and divergence in a
family relate to functional properties, and to provide useful links to more
detailed information that may help to understand those
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