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Abstract: Circadian clocks are dependent on multiple transcribed genes which control gene expression levels. These genes belongs
to cryptochrome family and mainly includes Cry 1 and Cry 2 genes and also specialized falvoproteins. Cryl gene was found to play an
important role in maintaining energy balance under various nutritional circumstances. The circadian system is responsible for
regulating a wide variety of physiological and behavioral rhythms. The analysis of these genes predicted regions of high similarity
among both selected homo sapiens and mouse Cry 1 gene. The results were obtained by using BLAST tool. Phylogenetic analysis of
Cry 1 gene was performed by CLUSTA W alignment software. Protein domains were analyzed by using Interpro domain repository.
Therefore, the analysis through bioinformatics tools can be useful to infer 3D structure and function of proteins.
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. INTRODUCTION

Cryptochromes belongs to class of specialized proteins called as flavoproteins that are much sensitive to blue light. Cryptochromes are
mainly involved in the circadian rhythms of both plants and animals. Various number of different genes are present that code for
cryptochrome proteins. Circadian clock functions to control the timing of cell division. According to previous studies, the circadian
clock limits the amount of DNA damage during daytime. The circadian clock actively participates in the DNA damage mechanism.
Several proteins functions in this process. Mainly, two proteins known to be involved in the circadian clock Cryptochrome 1 and 2.
They can help in protecting the integrity of genetic information. Studies shown, these proteins evolved from light-activated enzymes
that are involed in bacterial DNA repair. On the other side, mammalian cryptochromes have lost their ability to repair DNA.

Two genes are reported namely, Cryl and Cry2 that code for the two cryptochrome proteins CRY1 and CRY2. In plants and insects,
CRY1 plays an important role to regulate the circadian clock in a light-dependent fashion. In contrast, mammals CRY1 and CRY2
genes act as light-independent inhibitors of CLOCK-BMALZ1 components of the circadian clock. Transcription factors helps Cryl and
Cry2 to associate with chromatin. They can also interact directly with DNA. Several light activated enzymes are involved in repair
mechanism. Cryl1 and Cry2 evolved from prokaryotic light-activated DNA repair enzymes such as photolyases.

But it was observed as they have lost the photolyase catalytic activity characteristic of their ancestral homologs [1]. The three-
dimensional structures of Cryl and Cry2 resemble those of photolyases, including the DNA binding surfaces[2-4]. Therefore, the main
properties suggest that Cryl and Cry2 could retain an important role in responding to damaged DNA. Such conservation of function
by divergent molecular mechanisms has been seen previously between cryptochromes derived from different species [5-7].

Cryptochrome stability is also a critical fact of circadian period length. It is reported that the direction and magnitude of the period
change associated with altered expression levels of Cryl and Cry2 seems to depend on the mechanism and context of altered [8-10].
The CRYs belong to the cryptochrome superfamily of flavoproteins. All CRYs from different species share a highly conserved core
domain at the N terminus, the photolyase homology region (PHR), whereas the C-terminal tail domain (CTD) [11-12]. Despite
similarity in sequence and domain structures, these flavoproteins play diverse biological roles. Bacterial photolyases can act as DNA
repair enzymes upon activation [13]. In eukaryotes, the CRY's was not found to exhibit photolyase activity. Many studies predicted the
role of CRYs in plants which functions to mediate phototropism, growth, and development [14-15]. Also, the Drosophila dCry is
directly involved in the light input pathway for circadian clock entrainment [16-17]. In comparison, the mammalian CRYSs are neither
photolyases nor photoreceptors which mainly function as light-independent transcriptional repressors [18-19]. Similarly, mouse CRY
gene was shown to exhibit repressor function in certain peripheral tissues [20-21]. The study was performed to analyze the Cry 1 gene,
its homology with other variants and to predict conserved domains by using various computational biology tools.

Il. MATERIAL AND METHODS

HGNC reported symbol for human cry 1 Gene
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The human cry 1 gene was searched in Hugo Gene Nomenclature Committee.
Sequence retrieval of human cry 1 gene

Sequence of cry 1 gene was retrieved from NCBI-Genbank data repository.

Chromosomal Map Analysis
Chromosomal Map of the selected human and mouse cry 1 genes were analyzed by using Ensemble software.
Sequence Alignments
Sequences of both genes were alighed by using NCBI BLAST tool.
Homology Matching
Homology searching shows the predicted homologs of cry 1 gene.
Domain Analysis
The putative conserved domain of human cry 1 gene was found by using InterPro data repository.
Phylogenetic Analysis
The phylogenetic was performed by using T-Coffee CLUSTAL W tool.
I1l. RESULTS

The cry 1 gene analysis shows its various homologs in mouse and rat. The alignment results shown the region of high similarity which
helps to identify various protein domains and also to study their evolutionary relationships.

HGNC reported symbol for human cry 1 Gene
The Human genome nomenclature indicates the approved symbol as cryptochrome circadian clock 1 and approved symbol as CRY 1.
Chromosomal Map Analysis

Chromosomal Map of the selected human and mouse cry 1 genes were analyzed by using Ensemble software. The gene was found to
be located at chromosome no 12.

Chromosome 12: 106,991,364-107,093,829

g2 I o4 N LI o ol R E T

Fig 1: Chromosomal Map of Cry 1 gene.

Sequence retrieval of human cry 1 gene
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Sequence of cry 1 gene was retrieved from NCBI-Genbank data repository. The accession number is gi|22539646|gh|BC030519.1|

Homo sapiens cryptochrome 1 (photolyase-like), mMRNA (cDNA clone MGC:40475 IMAGE:5169081), complete cds.

Sequence Alignments

Sequences of both genes were aligned by using NCBI BLAST tool. The results shown region of high similarity by matching query
sequence with the subject sequence.

Homo sapiens cryptochrome 1 (photolyase-like), mRNA (cDNA clone MGC: 40475 IMAGE:5169081), complete cds
Sequence ID: gb|BC030519.1] Length: 3044 Humber of Matches: 1

Range 1: 1 to 3044 GenBank Graphics

Scora Expect Identities Gaps Strand

5622 bits(3044) 0.0 3044/3044(100%) 0/3044(0%) Plus/Plus
Query 1 CGGEACCGETCACCGECCGECARCCEGTCCAGCGECCTCGRCOCACCGCCTCIAGCCTCCGT 60
Sbjct 1 CGGGACCGSTCACCOSLCGOUARCGTCEACCOELCTCRALCACLOLLICTARKETCEET o
fuery &1 TCCCGETCCTTICTCCCGGECCGAGAGACAGCGTCGCCGRCAGGGEGCTCATTCCCCTCCG 120
Sosct 61 TCLCGRTCCTTICICCCERRCCoARACACACCETCOLLEALACRRSLTEATICLEETECE 120
Query 121 GITCTCCTCGETGACTCACCTOGEECGEGCCGTTTTGTCTITAGGEECCGCCTTGETGEE 180
Sbjct 121  GIICICCICEATGACTCACCICACGCORACCETTITCICTITAGGRACCOLEITERTEE 120
Query 181 GOGAGGTTTCCITGACGARTCTCCTGEEGCCGTCCETGCCGECTCGEECCGTICGTGECGR 240
Sbict 181  GOGAGSTIICUTIGACEAATCTCCTGOEACCOTCECTRCCECTCRACCETCETONMER 240
Query 241 CICRAGCTCCTGEARCT TGCTCAGGCTCOGERAGATCCGAGEOCCTCGARGTTATGCGTCG 300
Sbict 241 CICGAGCTCUTGRAACTIGCTCAGGLTCCGRACETCCGAGRLCCTCEARGTIATGLGTCE 300
Query 301 CCICCAGGCGETITRCGECEEEOFCGEECTCCTRAARAGGECGTCACACCCGGACTCCGCCGE 360
Sbict 301 CCTCCAGGCEATTGCCACGEOCAGE0CTCCTARACRECEICACACCCORACTCCOCtER 360
fuery 361 CTAGECARCCTCCATTCATCTTTCCACTGOGCCTCCAGCGCCCCCGCCTICTICCGETCCC 420
Soict 361 CTAGGCAACCTCCATTCATCTTICCACTRCTCCACCLECLLaL Tt eIttt 420
Query 421 CICCTCGGAGTCATTTITTICCIGITCCCCOCICTGCCOGCCCTITICCTCACGOCCOGEETGR 480
Sbjct 421  CTCCTCOSASTCATITITICCTGTTECCCCTCIECCOECETTICCICACRCOLERTER 480
Query 481 GECAARTTCTCTIGGARGCGRAGGTGTCGGCTATGAGCCGGAGCCTCCTTICCTIGRATTTC 540
Soyct 481  GACAATTCTCITGGARGCGAAGGTEICGGCTATCAGCCSEAGCICCTICETIGARTIC 540

Homology Matching

Fig 2: BLAST similarity results of selected human and mouse Cry 1 genes.

Homology searching shows the predicted homologs of cry 1 gene.

Homologs

The two homologs of CRY 1 gene was found.

in the table below.

Table 1: Homologs of Cry 1 Gene

One in mouse genome and other in Rat genome. The predicted result are shown

Organism Symbol Database
Mus musculus Cryl MGI:1270841 C
Rattus norvegicus Cryl RGD:735083 D

Domain Analysis
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The putative conserved domain of human cry 1 gene was found by using InterPro data repository.

® Domain
e » Domain

[ IPRO0GOS0 DMA photolyase, N-terminal

» PFO0STS (DN ghatsl..)
» S5F52425
» PS51645 (PHR_CRY_AL..)

[ IPRO14729 Rossmann-like alpha/beta/alpha sandwich fold
e » GIDSA:3.40.50...

[ IPROD5101 Cryptochrome/DNA photolyase, FAD-binding domain

4 3  SSF42173
E ) » PFO3441 (FAD_bindirg_7)

B nolIPR Unintegrated signatures
r 5 * GIDSA:1.10.57...
r > » GZDSA:1.25.40.80
€ > » BTHR11455
€ > » BTHR11455:5F16

Fig 3: Interpro results for Protein domains of homo sapiens Cry 1 gene
Mouse Cry 1 gene Sequence Retrieval

The sequence for mouse cry 1 gene was obtained with accession 1d gi|372099100:c85185054-85131700 Mus musculus strain
C57BL/6J chromosome 10, GRCm38.p3 C57BL/6J

Mouse Cry 1 Gene Chromosomal Map Analysis
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Fig 4: Chromosomal Map for mouse Cry 1 gene.
Phylogenetic Analysis

The phylogenetic analysis of both human and mouse cry 1 gene was performed by using T-Coffee CLUSTAL W software. The
study predicted their evolutionary lineage with common ancestors.

Phylogram

Branch length: ® Cladogram O Real

| gil 22539646 | gb | BCO20519.1| 0.37422

: gi|372099100_c85185054-85131700 0.37422

Fig 5: Phylogenetic tree for human and mouse Cry 1 gene obtained through T-Coffee CLUSTAL W.

IV. DISCcUSSION AND CONCLUSION

Cryptochromes functions as a receptor for blue and ultraviolet (UV-A) light that share sequence similarity to certain enzymes like
DNA photolyases. Studies shown cryptochromes have no photolyase activity. Moreover, they are widely distributed in bacteria and
eukaryotes but are not found in archaea. The first cryptochrome gene to be identified was Arabidopsis CRY1. Homology studies
shown similarities in many plants and animals. It was observed from previous reports that animal cryptochromes act as components of
the circadian clock that and as photoreceptors that mediate entrainment of the circadian clock to light. The circadian clock is important
to regulate various physiological processes and circadian rhythms in different gene expression levels. Its basic composition is based on
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two components: the central clock located in the brain and the peripheral clocks which is present in every tissue and organ system.
Circadian rhythms allow an organism to achieve temporal homeostasis at molecular level by regulating the gene expression. Both
Cryl and Cry 2 are involved in performing different functions. The analysis of homo sapiens and mouse cry 1 gene shows similarity
regions in both gene sequences. This infer the evolutionary relationships among both species. Also, the domain analysis shown many
conserved regions. Hence, the identification, analysis and interpretation of these cry 1 gene and protein domain will help to study the
structure, function and to overcome all related problems.
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