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Background：

1、Photolyase–cryptochrome connection

2、The function of cryptochrome in different species

3、The evolution of cryptochrome



1、Photolyase–cryptochrome connection
(1) Photoreactivation and photolyase

UV induces the formation of a cyclobutane thymine dimer (T< >T), photolyase binds to the 
dimer, absorbs a blue light photon, and converts the dimer to two canonical thymines.



(2) Photolyase–cryptochrome connection

C. A. Brautigam et al., Proc.Natl. Acad. Sci. USA 
2004, 101, 12142–12147.



(3) The strcture of cryptochrome



(1) Molecular mechanism of the mammalian circadian clock

2、The function of cryptochrome in different species



(2)The model of cryptochrome signal transduction mechanisms in Arabidopsis.

(Yoshito Oka,et al,2016)



(3) The biocompass model of animal magnetoreception and navigation

A nanoscale Cry/MagR magnetosensor complex with intrinsic 

magnetic polarity acts as a light-dependent biocompass

( Can Xie, et al,2015 )



3、The evolution of cryptochrome
Phylogenetic tree of representative members of the cryptochrome/photolyase family, 
calculated with ClustalX



Phylogenetics analysis of Cry 
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Endosymbiosis 内共生



a. Unreviewed sequences

b. The plants we focused on

c. Similar sequence length
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The predicted phylogenetic model of Cry
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Cry-2 in the FLY:
absent gene?
or
undiscovered gene ?



BlastP with Cry-1_Drome

BlastP with Cry-2_Arado

Domazet-Loso and Tautz, 

Mol. Biol. Evol., 2008

Search the potential Cry-2 in the Drosophila melanogaster by BlastP



Cry-1 and Photolyase are different gene in Drosophila melanogaster

UCSC Browers: 
http://genome.ucsc.edu/
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BlastP with Cry-2_Arado

BlastP with Cry-1_Arado

Search the potential Cry in the Amphimedon queenslandica by BlastP



Conclusion one

• Giving a predicted phylogenetic model of the Cry

• The differentiation of Cry-1 and Cry-2 in animal happened after 
the appearance of the Drosophila



KA/KS of Cry

• KA:非同义氨基酸替代位点的核酸平均替代数

• KS:同义氨基酸替代位点的核酸平均替代数

•根据Kimura提出的中性演化理论，同义替代位点和非同义替代位
点上发生的替代被固定的概率相同，即KA/KS=1。

• KA/KS<1，则造成氨基酸改变的替代数少，基因受到负选择；
KA/KS>1，则造成氨基酸改变的替代数多，基因受到正选择。



Conserved motifs analysis



Search the conserved motifs by the similarity of the sequences



The conserved motifs of CRY-1 in Drosophila



The conserved motif of CRY-1 in Drosophila



Search the conserved motifs by MEME

Enriched motifs with Cry of Drosophila and Arabidopsis

Enriched motifs with Cry of Arabidopsis

Enriched motifs with Cry of Drosophila

MEME: 

http://meme-

suite.org/tools/
meme



The conserved motif of CRY-1 in Drosophila and Arabidopsis

Drosophila Arabidopsis Arabidopsis



Conclusion two

• The conserved motif of 33 Crys sequences may have a 
common function by binding FAD.

• The specific motif of Arabidopsis may contribute to the functions 
that other species do not have.
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