
 PIFs 
Structure and Function Analysis of PIFs in Noway spruce (Picea abies)
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What is PIF?
• PIF: Phytochrome interacting factor 

• Function: Transcription activator. Binds to the G-
box motif (5’-CACGTG-3’) found in many light 
regulated promoters. 

• Domain: HLH (Helix-loop-helix) 

• Arabidopsis thaliana: PIF1, PIF3, PIF4, PIF5, PIF7



Outline
4 gene sequences of homology proteins 

Physic-chemical characters (Expasy: ProtParam) 

Secondary structure prediction (Psipred, PSI-Blast) 

Protein Structure& Function prediction (Phyre2, I-
TASSER) 

Multi-sequence alignment and phylogenetic tree 
construction (Psi-blast, Mega)



Physic-chemical Characters
Gene	Name MA_26114g0010 MA_29186g0010 MA_10287127g0010 MA_167128g0010

Number	of	
amino	acids

334 662 802 328

Molecular	
weight

36796.2 72483.6 85160.6 33730

ThereBcal	pI 7.68 5.87 6.41 8.37

Ext.	
coefficient

28670 44390 54275 7490

Instability	
index

67.06 60.25 55.09 47.91

AliphaBc	
index

69.85 55.77 62.89 51.59

GRAVY -0.707 -0.791 -0.526 -0.720



Secondary structure predictions

Helix

Loop



Secondary structure predictions

PSI-Blast



Sequence Alignment (DotMatch)

HLH Domain



Structure prediction (Phyre2)



Structure Prediction (I-TASSER)

Iterative Threading 
ASSEmbly Refinement



Multi-sequence alignment (MEGA)



Phylogenetic tree construction (MEGA)

 Potri.013G001300

 Potri.005G001800

 AT1G09530

 MA_10287127g0010

 Potri.002G252800

 AT2G20180

 Potri.014G111400

 AT2G46970

 AT3G62090

 MA_26114g0010

 PITA_000009665-RA

 AT5G67110

 Potri.005G139700

 AT4G36930

 Potri.014G025800

 Potri.002G124400

 AT3G59060

 MA_29186p0010

 AT5G61270

 AT4G28800

 AT4G28811

 AT4G28790

 AT1G02340

 AT1G68240

 MA_167128g0010

99

96

94

95

93

62

88

54

53

42

40

39

32

47

23

20

1623

6

5

7

1

• Neighbor-Joining method 
• Bootstrap: 1000 
• Amino acid sequence 

(ORFFinding → aa 
sequence)



Phylogenetic tree construction
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GO (Gene Ontology) Analysis



Conclusion
• Physic-chemical characters prediction: Guide 

experiment 

• Secondary structure prediction: Conserved 
domain identification 

• Structure prediction: Function prediction 

• Multi-sequence alignment and phylogenetic tree 
construction: Understand PIFs’ function


