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Background

Cryptochromes (FEFEfZ&Cry) are aclass of
blue light-sensitive flavoproteins found in plants
and animals

 The circadian rhythms of plants and animals

 The sensing of magnetic fields in a number
of species



Cryptochrome

® The family of photolyases (Y&Z2f# M) /cryptochromes:
e Cyclobutane pyrimidine dimer (CPD) photolyases

e (6-4) Pyrimidine-pyrimidone adduct photolyases

e Cryptochromes (CRY)

30% identity
45% similarity
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Ines Chaves, et al. Annu. Rev. Plant Biol. 2011. 62:335-64



Cryptochrome mediates light-dependent magnetosensitivity in Drosophila
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Cryptochrome (Cry)
2,

The magnetic compass
of the European robin
(Erithacus rubecula)
has been extensively
studied by Wiltschko et
al. and others.
Magnetic field effects in h
plants (Arabidopsis
thaliana) have also
been observed.
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Human Cryptochrome and I\/Iagnetlc Sensing
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Findings:
= (i) CRY-deficient flies showed no MF response;

= (i) Human CRY-rescued flies showed light-dependent magnetosensitivity: positive response
under full spectrum light was blocked at >500 nm but partially restored at >400 nm.
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Phylogenetic of Crys
AR P ery B E R B AL

* CRY1 CRY2 CRYD

T CRY1_SYLBO *Evolutionary distance
| éaw_cn—uﬁ Mammal Birds
CRY1_ERIRU| ||

CRY2_CHIC e Plants vs

. 1c

CRYZ_HUMAMN
CRYZ_MOUSE
CRY1_DROME

High conservation
CRY2 ARATH

crooae | among different
CRYD_XENLA -

CRYD_ARATH SpeCIes

CRYD_SOLLC

CRYD_ORYSJ

Align: muscle
Phylogeny: Maximum likelihood

Test of Phylopeny: Bootstrap by MEGA and Uniprot



Alignment of dCry and hCry
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Identity:218/636(34.3%)
Similarity:308/636(48.4%) by Needle
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Signal Protein Subcellular location
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3D structure of dCry
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Secondary structure prediction of hCry
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Predicted 3D structure of hCry
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Alignment of dCry and hCry
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Comparison of dCRY and 6-4 dPL
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Summary

 CRY has high conservation among species

e The similarity of hCRY and dCRY is high,
while the role of hCRY In human is still

unknown

e By comparing the 3D structure of dCRY with
6-4 dPL, suggested the family relationship
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