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ABSTRACT

Chlamydomonas reinhardtii is a unicellular green alga, which
has been used as a reference organism for identifying proteins.
Five hundred hypothetical proteins in Chlamydomonas
reinhardtii have been sequenced for knowing functions of the
proteins in their families.  Functions of Five hundred
hypothetical proteins in Chlamydomonas reinhardtii were
predicted using bioinformatics web tools. The web tools like
CDD-BLAST, INTERPROSCAN and PFAM were used for
the prediction of functions in the proteins by searching protein
databases for the presence of conserved domains. The current
study was useful in better knowing the functions of
hypothetical proteins in Chlamydomonas reinhardtii and the
various regulatory mechanisms, which interact to yield a final
output from the system.
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1. INTRODUCTION

Chlamydomonas reinhardtii is the unicellular biflagellate
green alga [1]. Chlamydomonas reinhardtii is known to us as
model organism because of its physiological, metabolic and
genetic characteristics that expresses the structure, function
and regulation of the photosynthetic apparatus [2]. C.
reinhardtii has been used for genome-wide studies of cell
motility, photosynthesis [3], phototaxis, cell wall biogenesis
and additional essential cellular actions. Bioinformatics
analysis of Chlamydomonas has been highlighted the
photosynthetic function, in which set of proteins indicated the
“GreenCut” [4]. Chlamydomonas reinhardtii also develops in
the dark on an organic carbon source while maintaining a
functional photosynthetic apparatus. Many Chlamydomonas
genes can be traced to the green plant or plant-animal
common ancestor by comparative genomic analysis [5]. The
Chlamydomonas nuclear genome includes seventeen linkage
groups presumably corresponding to seventeen chromosomes,
consistent with electron microscopy of meiotic synaptonemal
complexes [6]. The Chlamydomonas genome has about
uniform densities of genes, simple sequence repeats and
transposable elements. Most Chlamydomonas proteins exhibit
slightly more similarity to Arabidopsis than to human proteins
[71. Many hypothetical proteins in Chlamydomonas
reinhardtii are not functionally annotated. The unknown
proteins functions estimate with database and algorithm of
bioinformatics tools. The early study of proteins functions in
Chlamydomonas reinhardtii was annotated. However, the
database was increased after the improvement in the gene
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models. Therefore, about one-forth portion of the protein
coding gene models were correctly annotated [8].

The current study is an effort to know and assemble the
information associated with functional annotations of
unknown proteins in Chlamydomonas reinhardtii. Functions
and classification of target protein in family can explore
through homologous/orthologous sequence in biological
sequence databases for the target sequences using
computational tools like CDD-BLAST, INTERPROSCAN
and PFAM [9, 10].

2. METHODOLOGY

2.1 Sequence analysis of Chlamydomonas
reinhardtii

The original database of the genomic sequences of
Chlamydomonas reinhardtii was generated by Joint Genome
Institute (JGI). Kyoto Encyclopedia of Genes and Genomes
(KEGG) maintained the database resource of genome.
Sequences of Chlamydomonas reinhardtii hypothetical
proteins were recollected from the KEGG database
(http://www.genome.jp/kegg/) [11] (using the primary
accession number T01039 and the entry name cre, CHLRE,
3055.)

2.2 Genomics analysis of Chlamydomonas
reinhardtii

The workflow of genomics analysis was described and the
unknown proteins from Chlamydomonas reinhardtii were
screened for the use of bioinformatics tools. First, Conserved
Domain Database CDD-BLAST tool search was executed for
Chlamydomonas reinhardtii
(http://www.ncbi.nIm.nih.gov/BLAST/) that presented as an
annotation of protein domains [12, 13 and 14] NCBI-CDD is
a protein annotation resource that consists of a collection of
well-annotated multiple sequence alignment models for
ancient domains and full-length proteins [15]. Then, search
was performed by InterProScan tool, which combines protein
signature recognition methods native to the InterPro member
databases into one resource (http://www.ebi.ac.uk/interpro)
[16]. The prediction of uncharacterized proteins was carried
out by Pfam v27.0 (http://www.pfam.sanger.ac.uk/) which
includes their annotations and multiple sequence alignments
generated using hidden Markov models [17,18]. Unknown
proteins studied with bioinformatics tools, resulted the
conserved domains in hypothetical sequences. The domains in
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hypothetical sequences are useful in advanced classification

of proteins into their individual family.

The present study focused on sequence genomics analysis of

Chlamydomonas reinhardtii  hypothetical proteins
summarized in Figure 1.
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Table 1: Identified hypothetical proteins of Chlamydomonas reinhardtii using genomics.
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Fig.1: Schematic diagram of hypothetical proteins of
Chlamydomonas reinhardtii
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Protein kinase domain

fon Pssmid Multi-dom E-value RCCL_2; large tequment protein UL36

Signal-peptide

Regulator of chromosome condensation (RCC1) repeat

Uncharacterized conserved protein

Signal-peptide

Uncharacterised conserved protein

ATP-binding cassette domain 2 of multidrug resistance-associated protein

Signal-peptide; Transmembrane_regions

bleomycin resistance protein, glyoxalase I, and type I ring-cl

ABC transporter

J_ACTX; Signal-peptide

Glyoxalase-like domain

9
Carbohydrate kinase and ribulose-phosphate 3-epimerase fusion proteins

Signal-peptide

FGGY family of carbohydrate kinases, N-terminal domain

The AAA+ (ATPases Associated with a wide variety of cellular Activities)

Signal-peptide

MCM2/3/5 family

YT521-B-like domain S\Qnal-EeElidE YT521-B-like domain

“Ankyrin repeats; Atrophin-1 family Signal-peptide Ankyrin repeats

Haemolytic domain IGFBP_N 1 No

putative FAD-binding dehydrogenase EGGSHELL;Signal-peptide FAD binding domain

RNA recognition motif 1 in nuclear ril otein hnRNP A and hnRNP D S\Qnal-EeElidE RNA recognition motif. (ak.a. RRM, RBD, or RNP domain)

Signal-peptide

ankyrin repeats

ankyrin repeats
0

Signal-peptide No
nrU protein Signal-peptide NnrU protein
Reovirus minor core protein Mu-2 Signal-peptide No
DEAD-like helicases superfamily. Signal-peptide Type IV secretion system protein
cyclase homology domain Signal-peptide ‘Adenylate and Guanylate cyclase catalytic domain
cell division protein DamX Signal-peptide; Transmembrane_regions No
RBMI1CTR (NUC064) famil; Signal-peptide No
Herpesvirus ULAG protein; ihosyl-dephospho-CoA ransferase I-peptide; T - regions No
| Herpesvirus UL46 protein; Formin Homology Region 1; UL43 envelope protein MTECHINOIDEA,; Signal-peptide o
0 Signal-peptide; Transmembrane_regions o
) Signal-peptide; regions 0
0 I-peptid regions o
DNA polymerase 111 subunits gamma and tau No

Methyltransferase domain

peptide; X
NTEGRIN_BETA:Signal-peptide;Transmembrane_regions
o

Methyltransferase domain

Ribosomal protein L24e/L24 Signal-peptide Ribosomal protein L24e
Herpesvirus helicase-primase complex component Signal-peptide No
Tub family Signal-peptide o
Tymovirus 45/70Kd protein AGOUTI_L; Signal-peptide; Transmembrane_regions o
GT1 family of No Glycosyl group 1
superfamily, atase domain; E4 protein Signal-peptide o
No AGOUTI_L;Signal-peptide No
Ribosomal protein L6; UDP-galactose-4-epimerase No No
Histidine domain Signal-peptide Histidine superfamily (branch 1)
C-terminal domain of Asparagine Synthase B, Signal-peptide ‘Asparagine synthase
Pyridine nucleotide-disulphide oxidoreductase; NAD(P)-binding Rossmann-like domain Signal-peptide yridine nucleotide-disulphide oxidoreductase
Protein of unknown function (DUF1005) Signal-peptide;Transmembrane_regions o
Variable surface protein Vir28; Tumor necrosis factor receptor (TNFR) domain Signal-peptide T regions o
Leucine-rich repeats (LRR), ribonuclease inhibitor (RT) IGFBP_N_2;Signal-peptide Leucine rich repeat
NADH dehydrogenase subunit 2; V-type ATP synthase subunit E; GIdM N-terminal domain Signal-peptide No
Envelope glycoprotein C; EBNA-3B; Streptogramin lyase INTEGRIN_BETA:Signal-peptide;Transmembrane_regions No
Extensin-like region Signal-peptide; T regions No

Clp amino terminal domain No Clp amino terminal domain
Cystathionine beta-lyase family protein Signal-peptide ethionine gamma-lyase
o Signal-peptide o
o MTMOLLUSC;Signal-peptide; Transmembrane_regions
o Signal-peptide; Transmembrane_regions o
High molecular weight glutenin subunit Signal-peptide 0
Uncharacterized protein conserved in bacteria (DUF2065) Signal-peptide o
AAA (ATPases Associated with a wide variety of cellular Activities) No Sigma-54 interaction domain; Bacterial regulatory protein, Fis family
alpha-amylase/limit dextrinase Signal-peptide No
YjgF/YER057c/UK114-like proteins present in bacteria, archaea, and eukaryotes Signal-peptide No

AAA+

Signal-peptide

"ATPase family associated with various cellular activities (AAA)

Rat sarcoma (Ras)

Signal-peptide

Elongation factor Tu GTP binding domain

Eukaryotic long-chain fatty acid CoA synthetase (LC-FACS)

Signal-peptide

No

Glutaryl-CoA dehydrogenase

Signal-peptide

"Acyl-CoA dehydrogenase, C-terminal domain

Prolyl 4-hydroxylase alpha subunit homologues

20G-Fe(1l) oxygenase superfamily; ShK domain-like

HECT domain

No
Signal-peptide

HECT-domain (ubig
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No

Signal-peptide

No

‘Anticodon-binding domain

Signal-peptide

‘Anticodon-binding domain

Catalytic domain of Cyclin-Dependent protein Kinase

Signal-peptide

Protein kinase domain

Catalytic domain of Cyclin-Dependent protein Kinase

No

Uncharacterized protein family (UPF0041)

No
IGFBP_N_1; Signal-peptide

Uncharacterised protein family (UPF0041)

Histidine phosphatase domain

Signal-peptide

Histidine phosphatase superfamily (branch 1)

Catalytic domain of Protein Tyrosine Kinases

Signal-peptide

Protein kinase domain

Catalytic domain of Protein Kinases

"Aldo-keto reductases (AKRS)

Prolyl 4-hydroxylase alpha; ShK toxin domain

Formyltetrahydrofolate deformylase (Formyl-FH4 hydrolase). C-terminal hydrolase domain Signal-peptide ACT domain; Formyl transferase
Signal-peptide Protein kinase domain
Signal-peptide ‘Aldolketo reductase family

RNA recognition motif; RNA-binding proteins (RRM domain) No RNA recognition motif. (a.k.a. RRM, RBD. or RNP domain)
Signal-peptide 20G-Fe(ll) oxygenase suEerlamin
Signal-peptide TPR repeat; Tetratricopeptide repeat

Tetratricopeptide repeat domain

Perl Signal-peptide PerL-like
Catalytic domain of Protein Kinases Signal-peptide Protein kinase domain

Obg GTPase Signal-peptide GTP1/OBG;50S ribosome-binding GTPase
Nucleoporin autopeptidase; UDP-3-O-[3-hydroxymyristoyl] glucosamine N-acyltransferase Signal-peptide Nucleoporin autopeptidase

YGGT family Signal-peptide YGGT family

RNA recognition motif in RNA-binding protein 42 (RBM42) Signal-peptide No

MARCKS family; Tymovirus 45/70Kd protein Signal-peptide No

Sulfatase; Arylsulfatase A Signal-peptide Sulfatase

myb-like DNA-binding domain, SHAQKYF class

Signal-peptide; Transmembrane_regions

Esterases and lipases (includes fungal lipases, cholinesterases, etc.); Carboxylesterase family

Myb-Tike DNA-binding domain

J_ACTX; IGFBP_N_L Signal-peptide

Carboxylesterase family

| _Protein of unknown function (DUF788); Keratin, high sulfur B2 protein

Signal-peptide

Protein of unknown function (DUF788)

LI interacting factor-like phosphatase

Signal-peptide

NLI interacting factor-like phosphatase

Hypothetical protein

Signal-peptide

Uncharacterized ACR, YdiU/UPF0061 family

EF-hand, calcium binding motif

Signal-peptide

EF-hand domain pair

hosphatidylinositol 3- and 4-kinase

Signal-peptide; Transmembrane_regions

jon-haem dioxygenase in morphine synthesis N-terminal

Phosphatidylinositol 3- and 4-kinase

IGFBP_N_1:Signal-peptide

o

Signal-peptide

o

o
‘WD40 domain

IGFBP_N_1Signal-peptide

D domain, G-beta repeat

Secl4p-like lipid-binding domain. Signal-peptide CRAL/TRIO, N-terminal domain; CRAL/TRIO domain
AAA+ Signal-peptide ATPase family associated with various cellular activities (AAA)

Serine/Threonine Kinases (STKS). Cyclin-dependent protein kinase (CDKL). catalytic (c) domain.

Signal-peptide

Protein kinase domain

Nodulin-21 and CCC1-related protein family

Signal-peptide

VIT family

WD40 domain

EGGSHELL;Signal-peptide

Catalytic domain of Cyclin-Dependent protein Kinase Like Serine/Threonine Kinases

WD domain, G-beta repeat

Signal-peptide

rotein kinase domain

START/RHO_alpha_C/PITP/Bet_v1/CoxG/CalC (SRPBCC) ligand-binding domain superfamily

Polyketide cyclase / dehydrase and lipid transport

SerinefThreonine Kinases (STKS). Cyclin-dependent protein kinase (CDKL). catalytic (c) domain.

No
Signal-peptide

Protein kinase domain

'SWI3, ADA2, N-CoR and TFII1B' DNA-binding domains.

IGFBP_N_1;Signal-peptide

b-like DNA-binding domain

AAA domain (dynein-related subfamily)

Signal-peptide

AAA domain (dynein-related subfamily)

GST_N family

Signal-peptide

Glutathione S-transferase, N-terminal domain (shorten)

Tryptophan-rich protein (DUF2389)

Signal-peptide

Tryptophan-rich protein (DUF2389)

'SWI3, ADA2, N-CoR and TFII1B' DNA-binding domains.

Transmembrane_regions; Signal-peptide

Myb-like DNA-binding domain

ATP-binding cassette domain of elongation factor 3, subfamily F

IGFBP_N_1;Signal-peptide

ABC transporter

OTU-like cysteine protease

Transmembrane_regions

Formiminotransferase domain, N-terminal subdomain

OTU-like cysteine protease

INTEGRIN_BETA; Signal-peptide

Formiminotransferase domain, N-terminal subdomain

Zinc-binding domain Signal-peptide Zinc-binding domain
Domain of unknown function (DUF3594) S\gnal-EeElide Domain of unknown function (DUF3594)
Dipeptidyl aminopeptidasesiacylaminoacyl-peptidases MTECHINOIDEA Signal-peptide; Transmembrane_regions o

[ Mitochondrial ATPase inhibitor, IATP Signal-peptide o

uclear transport factor 2 (NTF2) domain Signal-peptide uclear transport factor 2 (NTF2) domain
“Armadillo/beta-catenin-like repeats. Signal-peptide o
Diacylglycerol Kinase catalytic domain No Diacylglycerol kinase catalytic domain

Protein of unknown function (DUF1295); Keratin, high sulfur B2 protein;

Diacylglycerol Kinase catalytic domain

Catalytic domain of Protein Kinases; Protein Kinases (PKS), catalytic (c) domain

No
Signal-peptide

Protein tyrosine kinase

Chalcone and stilbene synthases

related proteins

FAEL/Type Il polyketide synthase; Chalcone and stilbene synthases, C-terminal domain

INTEGRIN_BETA; Signal-peptide
No

‘Alcohol dehydrogenase GroES-like domain

D
Serine carboxypeptidase

Signal-peptide

Serine carboxypeptidase

Protein of unknown function (DUF679)

Signal-peptide

Protein of unknown function (DUF679)

phosphoribosylpyrophosphate synthetase

Signal-peptide

No

Prolyl 4 alpha subunit enzymes catalyse hydroxylation of collagen

Signal-peptide

20G-Fe(11) oxygenase superfamily

Catalytic domain of Protein Tyrosine Kinases; Protein Tyrosine Kinase (PTK) family. catalytic domain.

Signal-peptide

Protein tyrosine kinase

Protein of unknown function (DUF3172)

Signal-peptide

Protein of unknown function (DUF3172)

'WD40 domain S\Qnal-EeElide WD domain, G-beta repeat
Maltose O (MAT) and ide O (GAT Signal-peptide Maltose Bacterial transferase

Cyclin box fold

Signal-peptide

Cyclin, N-terminal domain

Signal-peptide

"ATPase family associated with various cellular activities (AAA)

AAAT superfamily
NO

EGGSHELL; Signal-peptide; Transmembrane_regions

FAM91 N-terminus

Metal dependent lases with conserved HD' motif Signal-peptide 35cyclic nucleotide
PAS domain Signal-peptide PAS domain

The AAA+ (ATPases Associated with a wide variety of cellular Activities) Signal-peptide "ATPase family associated with various cellular activities (AAA)
Keratin, high sulfur B2 protein; Cd27 binding protein (Siva) Signal-peptide No

queuine tRNA-Ti Queuine (RN, I-peptide; T > regions ‘Queuine (RNATibosyltransferase

Catalytic domain of Protein Kinases; Protein Kinases (PKs). catalytic (c) domain.

Signal-peptide

Protein kinase domain

NAD(P)-binding Rossmann-like domain

Signal-peptide

Flavin containing amine oxidoreductase

Protein of unknown function (DUF1538)

IGFBP_N_1

rotein of unknown function (DUF1538)

NTPase/HAML Signal-peptide Ham1 family
‘Malonyl-CoA synthetase (MCS) Signal-peptide "AMP-binding enzyme C-terminal domain
N-terminal domain Signal-peptide PP-loop family

Hevein or type 1 chitin binding domain; YppG-like protein

Signal-peptide

20G-Fe(1) oxygenase superfamily

INTEGRIN_BETA; Signal-peptide

Chitin recognition protein
No

Circularly permuted YIgF-related GTPases.

Signal-peptide; Transmembrane_regions

Myosin and Kinesin motor domain.

50S ribosome-binding GTPase

Signal-peptide

Kinesin motor domain

PAS domain

No

PAS domain

Dephospho-CoA kinase

IGFBP_N_1; EGGSHELL

Dephospho-CoA Kinase

Methyltransferase domain

EGGSHELL:Signal-peptide

Peptidase M14

Methyltransferase domain

Signal-peptide

Zinc carboxypeptidase

RNA recognition motif (RRM) superfamily; RRM. also known as RBD_or RNP

Signal-peptide

RNA recognition mot

PurB_like Tyase, ASL)

Signal-peptide

PIP-5-kinases and protein kinases; phosphoribosyl-dephospho-CoA transferase

No

NTEGRIN_BETA; EGGSHELL; Signal-peptide

MORN repeat

Calcineurin-like phosphoesterase

“Arabidopsis thaliana Bsul phosphatase and related proteins, C-terminal metallophosphatase domain
PI activator (PTPA)

o
NTEGRIN_BETA; Signal-peptide

Phosphotyrosyl phosphate activator (PTPA) protein

Rieske domain Signal-peptide Rieske [2Fe-2S] domain

PAS domain No AS domain

Leucine rich repeat N-terminal domain Signal-peptide Leucine rich repeat N-terminal domain; Leucine rich repeat

Kinesin motor domain. Signal-peptide;T regions inesin motor domain

Type L glutamine ami (GATasel) Signal-peptide terminal domain of DI-1_Pfpl family;DJ-L/Pfpl family

EngAl GTPase EGF_1 50S ribosome-binding G T Pase;KH-domain-like of EngA bacterial GTPase enzymes, C-terminal
Protein of unknown function (DUF3755) Signal-peptide Protein of unknown function (DUF3755)

ankyrin repeats: tyr kinase domain Signal-peptide "Ankyrin repeats;Protein kinase domain

First domain of the ATP-binding cassette component of cobalt transport system Signal-peptide ABC transporter;Protein of unknown function (DUF1602)

JmjC domain, hydroxylase; The JmiC domain. acyltransferase domain Signal-peptide ImjC domain, hydroxylase

TBC and LysM domain; Plasmodium histidine-rich protein (HRPI/IT Signal-peptide TLD

Rat sarcoma (Ras) Signal-peptide;T regions Root hair defective 3 GTP-binding protein (RHD3)

ORF080 virion core protein |-peptide; > regions No

C-terminal catalytic domain Signal-peptide Rieske [2Fe-25] domain

Catalytic domain of the Protein Serine/Threonine Kinase Signal-peptide rotein kinase domain

Nucleotide-diphospho-sugar transferase Signal-peptide Nucleotide-diphospho-sugar transferase

Histidine kinase-like ATPases Signal-peptide His Kinase A domain; Hi: ne kinase-, DNA gyrase B-, and HSP90-like ATPase
Rab GTPase interacting factor, Golgi membrane protein [Intracellular trafficking and secretion] Signal-peptide YipL domain

Catalytic domain of the Protein Serine/Threonine Kinase, CAMP-dependent protein kinase Signal-peptide Protein kinase domain

Tetratricopeptide repeat domain Signal-peptide PPR repeat family

EamAlike transporter family

Signal-peptide

EamA-like transporter family

Glycosyl hydrolase family 32, beta-fructosidases

Signal-peptide; Transmembrane_regions

NitL, Nit 2 proteins

Glycosyl hydrolases family 32 N-terminal domain

IGFBP_N_1; Signal-peptide

Carbon-nitrogen hydrolase

DEAD-like helicases superfamil

Signal-peptide
T oeptid

No

EF-hand, calcium binding motif peptide; T - regions EF-hand domain
Eukaryotic long-chain fatty acid CoA synthetase (LC-FACS) EGGSHELL “AMP-binding enzyme
Cupin domain Signal-peptide Cupin domain
Cystathionine beta-Tyase family protein Signal-peptide ethionine gamma-lyase

atypical (a) SDRs, subgroup 5

Signal-peptide

|ADH(P)-binding

Catalytic domain of AGC family Protein Serine/Threonine Kinases

Signal-peptide

Protein kinase domain

Catalytic domain of Ephrin Receptor Protein Tyrosine Kinases

Signal peptide

Protein tyrosine kinase

Rieske domain

AGOUTI_1; Signal-peptide; Transmembrane_regions

'WD40 domain

Rieske [2Fe-2S] domain

Signal-peptide

D domain, G-beta repeat

Rhodanese Homology Domain (RHOD)

Signal-peptide

Rhodanese-like domain

"ATP-binding cassette transporter nucleotide-binding domain

Signal-peptide

ABC transporter

Tetratricopeptide repeat domain

INTEGRIN_BETA,; Signal-peptide; Transmembrane_regions

Domain in CAPs (cyclase-associated proteins) and X-iked refinitis pigmentosa 2 gene product

Signal-peptide

Tetratricopeptide repeat

"Adenylate cyclase associated (CAP) C terminal

Signal-peptide

Myb-like DNA-binding domain

yb-Tike DNA-binding domain
o

J_ACTX; Signal-peptide

No

type | extradiol dioxygenases, glyoxalase | and a group of antibiotic resistance proteins

Signal-peptide

Glyoxalase-like domain

| Haloacid dehalogenase

No

Haloacid dehalogenase-like hydrolase

Sec14p; CRAL/TRIO, N-terminal domain

Signal-peptide

CRALITRIO, N-terminal domain

Tetratricopeptide repeat domain

CTCK_L Signal-peptide

Tetratricopeptide repeat
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Prion/Doppel alpha-helical domain; Tymovirus 45/70Kd protein EGGSHELL: Signal-peptide No
GPRI/FUN34/yaaH family No GPRI/FUN34/yaaH family

| Putative glycerate dehydrogenase and related proteins of the D-specific 2-hydroxy dehydrogenase family No NAD-binding of NADP-dependent 3-hydroxyisobutyrate dehydrogenase

[ Protein of unknown function (DUF647) No

Signal-peptide; Transmembrane_regions

o
-Acyltransferase superfamily; Myristoyl-CoA

Vitamin B6 photo-protection and homoeostasis
No

Signal-peptide;

Acetyliransferase (GNAT) domain

YGGT family

Signal-peptide

YGGT family

| _Predicted NAD/FAD-binding protein

Transmembrane_regions; Signal-peptide;

ef-type K+ transport systems, TrkA-N domain; L-aspartate oxidase

NAD(P)-binding Rossmann-like domain

Signal-peptide

Sodium/hydrogen exchanger family; TrkA-N domain

Pentapeptide repeats

Signal-peptide

Pentapeptide repeats

Uncharacterized conserved protein (DUF2042)

Signal-peptide

Uncharacterized conserved protein (DUF2042)

etallo-beta-lactamase superfamily Signal-peptide Metallo-beta-lactamase superfamily; RNA-metabolising metallo-beta-lactamase
First domain of the ATP-binding cassette component of cobalt transport system EGGSHELL;Signal-peptide ABC transporter
L1 interacting factor-like phosphatase No Ubiquitin family;NLI interacting factor-like phosphatase
Catalytic domain of Protein Kinases; Protein Kinases (PKs) No Protein kinase domain
HYR domain Signal-peptide HYR domain
0 Calalx ic domain of AGC familx Protein Serine/Threonine Kinases IGFBP_N_1 Protein kinase domain

‘WD40 domain

EGGSHELL;Signal-peptide

D domain, G-beta repeat

AAA domain

Signal-peptide

AAA domain

3 ATP-binding cassette domain 1 of multidrug resistance-associated protein

Signal-peptide

ABC transporter;Protein of unknown function (DUF1602)

Catalytic domain of Cyclin-Dependent protein Kinase-like Serine/Threonine Kinases; Phosphotransferases.

Signal-peptide

Protein kinase domain

Thioredoxin (TRX)-like [2Fe-25] Ferredoxin (Fd) family

Signal-peptide

No

‘WD40 domain

Signal-peptide

WD domain, G-beta repeat

17beta hydroxysteroid dehydrogenase

Catalytic domain of the Protein Serine/Threonine Kinase

'SWI3, ADA2, N-CoR and TFII1B' DNA-binding domains.

Possible lysine decarboxylase

Catalytic domain of Protein Tyrosine Kinases .

Helicase superfamily c-terminal domain

Signal-peptide hort chain dehydrogenase
Signal-peptide Protein kinase domain
IGFBP_N_1 yb-like DNA-binding domain
No Possible lysine decarboxylase
Signal-peptide;Transmembrane_regions Possible lysine decarboxylase
Signal-peptide Helicase conserved C-terminal domain
Catalytic domain of Protein Kinases; Protein Kinases (PKs), catalytic (c) domain Signal-peptide Protein kinase domain
This is a subfamily of Adenine nucleotide alpha hydrolases superfamily. No "ATP-binding region
Signal-peptide Serine carboxypeptidase

Serine carboxypeptidase

RNA recognition motif (RRM) superfami

Signal-peptide; Transmembrane_regions

Catalytic domain of Protein Tyrosine Kinases; Protein Tyrosine Kinase (PTK) family, catalytic domain.

effector domain of the CAP family of transcription factors

RNA recognition motif. (ak.a. RRM, RBD, or RNP domain

Signal-peptide

Cyclic nucleotide-binding domain

DEAD-like helicases superfamily.

Signal-peptide

DEAD/DEAH box helicase; Helicase conserved C-terminal domain

AAA+ superfamily

Signal-peptide Protein tyrosine kinase
J_ACTX AFG1-like ATPase

Zn-dependent protease with chaperone function

"ATP-grasp domain

Signal-peptide
No

Peptidase family M43
N

Caleosin related protein

Signal-peptide

o
Caleosin related protein

Lipoate-protein ligase A; Aspartate aminotransferase (AAT) superfamily (fold type 1) of pyridoxal phosphate (PLP)-dependent enzymes.

SWI3, ADA2, N-CoR and TFIIIB' DNA-binding domains.

INTEGRIN_BETA,; Signal-peptide

Biotin/lipoate A/B protein ligase family

Signal-peptide

Myb-Tike DNA-binding domain

Uncharacterized protein family UPFO047

Signal-peptide;Transmembrane_regions

Helix-turn-helix domain

Uncharacterised protein family UPFO047

Signal-peptide

Helix-turn-helix domain

AAA+ Superfamil

IGFBP_N_1; Signal-peptide

ATPase family associated with various cellular activities (AAA)

Tamily of mostly uncharacterized proteins similar to B.subtilis YVoK

Signal-peptide; Transmembrane_regions

'SWI3, ADA2, N-CoR and TFIIIB' DNA-binding domains

Uncharacterised protein family UPF0052

Signal-peptide

Myb-Tike DNA-binding domain

Protein of unknown function (DUF760)

Protein of unknown function (DUF760) Signal-peptide
DEAD-like helicases superfamily. Signal-peptide

NF2 family N-terminal domain

EXS family

Signal-peptide

Catalytic domain of Cyclin-Dependent protein Kinase Like Serine/Threonine Kinases

EXS family

INTEGRIN_BETA; IGFBP_N_L1; Signal-peptide

Protein kinase domain

MutL_Trans: transducer domain

No

Histidine kinase, DNA gyrase B, HSP90-like ATPase; Topoisomerase VI B subunit, transducer

Scavenger receptor Cys-rich

Signal-peptide

Scavenger receptor cysteine-rich domain

Catalytic domain of Protein Kinases; Modified RING finger domain

Protein kinase domain; U-box domain

Catalytic domain of Protein Tyrosine Kinases.

Signal-peptide
No

Protein tyrosine kinase

catalytic core domain of valyl-tRNA synthetases; Valine amino-acyl tRNA synthetase (ValRS) catalytic core domain. T

Signal-peptide

tRNA synthetases class I (I, L. M and V)

Rossmann-fold NAD(P)(+)-binding proteins

Signal-peptide

NADH(P)-binding

methionine sulfoxide reductase B Signal-peptide SelR domain
Catalytic domain of the Protein Serine/Threonine Kinase, CAMP-dependent protein kinase; CAMP-dependent protein kinase (PKA) Signal-peptide Protein kinase domain
Vanadium-binding protein 2 Signal-peptide No
effector domain of the CAP family of transcription factors Signal-peptide Cyclic nucleotide-binding domain
Haloacid like hydrolases Haloacid like hydrolase

'SWI3, ADA2, N-CoR and TFII1B' DNA-binding domains.

Signal-peptide
No

Myb-Tike DNA-binding domain

Helicase superfamily c-terminal domain

Signal-peptide

SNF2 family N-terminal domain; Helicase conserved C-terminal domain

alpha/beta hydrolase fold Signal-peptide alphalbeta hydrolase fold
The Ferd_NifH superfamily Signal-peptide CobW/HypB/UreG, nucleotide-binding domain
EBNA3B Signal-peptide o
No Signal-peptide o

Predicted thiol-disulfide

Signal-peptide

rotein of unknown function, DUF393

Dynein heavy chain and region D6 of dynein motor

Dynein heavy chain and region D6 of dynein motor

Catalytic domain of Protein Tyrosine Kinases

Signal-peptide
No

Protein kinase domain

GatB/GatE catalytic domain

IGFBP_N_L; Signal-peptide

pyridine nucleotide-disulfide oxidoreductase family protein

GatB/GatE catalytic domain; GatB domain

EGGSHELL; Signal-peptide

3-0x0-5-alpha-steroid 4-dehydrogenase

No

Signal-peptide

No

Catalytic domain of Cyclin-Dependent protein Kinase Like Serine/Threonine Kinases

Signal-peptide

Protein kinase domain

'WD40 domain

Signal-peptide

WD domain, G-beta repeat

Catalytic domain of Protein Tyrosine Kinases

Signal-peptide; Transmembrane_regions

flavonoid reductase (FR), extended (€) SDRs

Protein tyrosine kinase

Signal-peptide

NADH(P)-binding

Predicted ATPase or kinase

Signal-peptide

Uncharacterised P-loop hydrolase UPF0079

"ANL-like Zinc finger: putative Helix-turn-helix domain of transposase 1566

INTEGRIN_BETA

AN1-like Zinc finger

Signal-peptide

Catalytic domain of Protein Tyrosine Kinases receptor tyr kinases.
NAD/NADP i i Ipha-helical domain

IGFBP_N_L; AGOUTI_L;Signal-peptide

Protein tyrosine kinase
NAD-dependent glycerol-3-phosph N-terminus

BolA-Tike protein

Signal-peptide

No

Leucine-rich repeats (LRRs). ribonuclease inhibitor (R1)-like subfamily

Signal-peptide

Leucine rich repeat;

. ized protein family UPF0047

[ ised protein family UPF0047

Catalytic domain of Protein Tyrosine Kinases

Protein tyrosine kinase

HNH endonuclease;

No
Signal-peptide
No

No
RING-finger (Really Interesting New Gene) domain Signal-peptide Ring finger domain
S-adenosylmethionine-dependent methyltransferases (SAM or AdoMet-MTase). class | Signal-peptide Ribosomal protein L1T meth (PrmA)

PGAPL-like protein

Signal-peptide

“Alphalbeta hydrolase family

S-adenosylmethionine-dependent methyltransferases (SAM or AdoMet-MTase). class I; Methyltransferase domain

Like-Sm protein 14, N-terminal domain

INTEGRIN_BETA; Signal-peptide

DinB superfamily; Sulfatase-modifying factor enzyme 1; Methyltransferase domain

Signal-peptide

Scd6-like Sm domain

Catalytic domain of Cyclin-Dependent protein Kinase-like Serine/Threonine Kinases

IGFBP_N_1:Signal-peptide

Protein kinase domain

RNA recognition motif in eukaryotic RNA-binding protein 25 and similar proteins

Signal-peptide

RNA recognition motif. (ak.a. RRM, RBD, or RNP domain)

Myosin tail Signal-peptide No
Catalytic domain of Protein Kinases Signal-peptide Protein Kinase domain
"Armadillo/beta-catenin-like repeats. \GFBP_N_1 Spinocerebellar ataxia type 10 protein domain
PWI, domain in splicing factors; sensor protein K4pD; Provisional I-peptide; T - regions PWI domain

Catalytic domain of Protein Kinases Signal-peptide Protein kinase domain

Ureidoglycolate hydrolase Signal-peptide No

HisRS Histidyl-anticodon binding domain. EGGSHELL; T regions "Anticodon binding domain

Metal dependent with conserved HD' motit I-peptide; T _regions 35cyclic nucleotide

Pirin Signal-peptide Pirin

'Metal dependent phosphohydrolases with conserved HD' motit

Signal-peptide;Transmembrane_regions

Catalytic domain of Protein Kinases
= omain oL 2

35"cyclic nucleotide phosphodiesterase

Signal-peptide

Protein kinase domain

like (DUS-Tike) FMN-binding domain.

IGFBP_N_L;Signal-peptide

Dihydrouridine synthase (Dus)

Domain of unknown function (DUF4346) No Domain of unknown function (DUF4346)
Dullard-Tike phosphatase domain Signal-peptide LI interacting factor-like phosphatase
involved in Williams-Beuren syndrome EGGSHELL;Signal-peptide; T regions domain; involved in Williams-Beuren syndrome
Collagen triple helix I-peptide; T , regions o
WD40 domain Signal-peptide WD domain, G-beta repeat
AAA domain No AAA domain
Quinone oxi (QOR) Signal-peptide "Alcohol dehydrogenase GroES-Tike domain; Zinc-binding
GT_2_like_a represents a Tamily-2 Signal-peptide Glycosyl transferase family 2
Protein of unknown function (DUF3735) IGFBP_N| Protein of unknown function (DUF3735); Abscisic acid G-protein coupled receptor

'R3H domain of a group of proteins with unknown function

IGFBP_N_2; Signal-peptide
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EF-hand, calcium binding motif
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EF-hand domain pair
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Rat sarcoma (Ras) No Guanylate-binding protein, N-terminal domain

LEM3 (ligand-effect modulator 3) family / CDC50 family
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LEM3 (ligand-effect modulator 3) family / CDC50 family
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GHMP kinases N terminal domain

ankyrin repeats

IGFBP_N_L; Transmembrane_regions; Signal-peptide

Domain of unknown function

o

Domain of unknown function (DUF4205)

Catalytic domain of AGC family Protein Serine/Threonine Kinases
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Signal-peptide

Protein kinase domain
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Signal-peptide

'Von Willebrand factor type A (WWVA) domain

INTEGRIN_BETA. Signal-peptide; T ransmembrane_regions

The Major Facilitator Superfamily (MFS)

o
Copine

Signal-peptide; Transmembrane_regions

Classical (c) SDR, subgroup 1

Major Facilitator Superfamily

Signal-peptide

short chain dehydrogenase

Haloacid dehalogenase-like hydrolases.

Signal-peptide

Haloacid dehalogenase-like hydrolase

envelope glycoprotein C; EBNA-3B; Streptogramin lyase

INTEGRIN_BETA. Signal-peptide; Transmembrane_regions

1BR domain

No

Signal-peptide

1BR domain

Protein of unknown function (DUF1264)

Myb-like DNAbinding domain

"SWI3, ADA2, N-CoR and TFI11B' DNA-binding domains.

Protein of unknown function (DUF1264)

EGGSHELL

Protein of unknown function (DUF1264)

RING-type zinc-finger, LisH dimerisation motit

Signal-peptide

CTLH/CRA C-terminal to LisH motif domain

Zinc finger

Signal-peptide

Zinc finger C-xB-C-x5-C-x3-H type (and similar)

No

Signal-peptide

Iron-containing redox enzyme
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No

Brown fat-inducible thioesterase (BFIT)
'SWI3, ADA2, N-CoR and TFI11B' DNA-binding domains

Thioesterase superfamily

Prion/Doppel alpha-helical domain
"ATP-binding cassette domain of the lipid transporters, subfamily A

Myb-like DNA-binding domain

Catalytic domain of Protein Tyrosine Kinases
Elongation Factor 1-alpha (EFL-alpha) protein family

diphthamide biosynthesis enzyme Dph1/Dph2 domain

Leucine-rich repeats (LRRs). ribonuclease inhibitor (RI)-like subfamily.

S-adenosylmethionine-dependent methyltransferases (SAM or AdoMet-MTase). class |

Catalytic domain of Cyclin-Dependent protein Kinase Like Serine/Threonine Kinases

EGGSHELL;Signal-peptide No

EGGSHELL; Signal-peptide ABC transporter

Protein tyrosine kinase

J_ACTX;Signal-peptide; Transmembrane_regions Elongation factor Tu GTP binding domain

Putative diphthamide synthesis protein

Leucine Rich repeats

Transmembrane_regions; Signal-peptide

Predicted ATPase

acrocin-O-methyltransferase (TyIF)

Protein kinase domain

AFG1-like ATPase

Catalytic domain of the Protein Serine/Threonine Kinase

Protein kinase domain

4. CONCLUSION

Authors have applied genomics approach to recommend the
potential ~ functions  for  hypothetical  proteins  of
Chlamydomonas reinhardtii. The prediction of functions of
proteins can be analyzed by using accurate annotations. Thus,
the functions of proteins can help in better knowing about
various regulatory mechanisms that interact to yield a final
output from the system. Current study can offer activities
associated with nitrogen fixation, acid biosynthesis, CO,
fixation, ATP formation, electron transport reactions,
photosynthesis function, identified proteins crucial for the
harvesting and use of excitation energy.
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