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1 Background 

About in the 13th century, carrots were introduced to 

China from Iran and developed into the Chinese 

ecotypes . 

The carrot contains a lot of nutrients, including 

carotenoids、 Ca、Fe、Vitamin B1 、 Vitamin B2 、 

Vitamin C. 

In addition, carrots contain plant fiber , which can 

promote intestinal peristalsis  



The functions ofβ-
carotene 

• 1 Protect eyesight  
• 2 Enhance immunity  
• 3 Antioxidant 
• 4 Cancer prevention 
• 5 Prevention of cardiovascular 

disease   
 



The biosynthetic pathway  
of β-carotene 



• Phytoene synthase (PSY) catalyzes the 
first committed and rate-limiting step 
of carotenoid biosynthesis , As the first 
pathway-specific enzyme in carotenoid 
biosynthesis, phytoene synthase (PSY) is 
a prime regulatory target.it is important for 
us to study the PSY on the way to improve 
the content of b-carotene in vegetables.  
 



Analysis  

• Carotene have important nutritional 
value, PSY is an important rate-limiting 
enzyme in carotene synthesis process, 
having an important significance for 
improving the carotene content. But 
there are not enough research on PSY in 
carrots , so our group are aimed to 
structure prediction and analysis of the 
PSY in carrots . 



2 Construction of evolutionary 

tree  

• >sp|Q9SSU8|PSY_DAUCA Phytoene synthase, chloroplastic 
OS=Daucus carota GN=PSY PE=2 SV=1 
MACNFAVRVIYYPKEIHGVSVLNTNRSRKSRFSCRVMKLSTG
VSAVAANPVRTSEERVYE 
VVLKQAALVREEKRSSRGLCLDTKRTGSKSFDKSENDDAGMK
SWNLLNEAYDRCGEVCAE 
YAKTFYLGTLLMTPERRRAVWAIYVWCRRTDELVDGPNASHI
TPKALDRWEKRLNDLFDG 
QPYDMYDAALADTVSTYPVDIQPFKDMIDGMRMDLKKSRYQ
TFDELYLYCYYVAGTVGLM 
SVPVMGIAPESKATTESVYSAALALGIANQLTNILRDVGEDA
RRGRIYLPQEELKLAGIT 
PEYIFKGKVTDKWRSFMKGQIKRARMFFDEAEKGVAELSSAS
RWPVWASLLLYKQILDAI 
EANDYDNFTKRAYVGKAKKLVSLPLAYSRALFAPSTVR  

Amino acid sequence  



blast 



Conserved sites : 
predicted by clustw2 





Evolutionary tree 



Zea mays Glycine max 

Sorghum bicolor 

Daucus carrot 



2D Structure 

• Helix :  163       42.7% 

• Sheet:  100       26.2% 

• Turns:   75        19.6% 

• Coils :   60         15.7% 

Predicted by garnier(v6.0.1)  

3 Analysis of the PSY 

structure 

http://weblab.cbi.pku.edu.cn/program.inputForm.do?program=garnier(v6.0.1)


228-246 alpha helix 



Transmembrane region 
prediction  



The relationship between the 
number of three amino acids  

Transmembrane amino acid  

Extracellular amino acids  

Membrane amino acid  



对PSY性质进行分析 
 

• PEPSTATS of psy Daucus from 1 to 398 
 
Molecular weight = 45199.79            Residues = 398  
Average Residue Weight = 113.567   Charge = 12.0  
Isoelectric Point = 9.3232 
A280 Molar Extinction Coefficient = 67990  
A280 Extinction Coefficient 1mg/ml = 1.50  
Improbability of expression in inclusion bodies = 0.769 
 

用PEPSTATS软件对psy蛋白进行分析 
 

 





Property Residues Number                                 Mole% 

Tiny (A+C+G+S+T) 116                                       29.146 

Small (A+B+C+D+G+N+P+S+T+V)                     199 50.000 

Aliphatic (A+I+L+V) 120                                       30.151 

Aromatic (F+H+W+Y) 44                                     11.055 

Non-polar (A+C+F+G+I+L+M+P+V+W+Y)          217 54.523 

Polar (D+E+H+K+N+Q+R+S+T+Z) 181              45.477 

Charged (B+D+E+H+K+R+Z) 111                       27.889 

Basic (H+K+R) 62                                                15.578 

Acidic (B+D+E+Z) 49                                           12.312  



4 Prediction of the 3D 
structure 



 PSY Structure Blast 



Deviation score of each 
Modle 



The part of 3D structure  



PSY 3D Structure 



Next step 

• We hope  the predictions of protein 
structure can help find its substrate 
binding domain. By changing the 
substrate binding domain structure, 
we can improve its activity to 
promote the synthesis of carotenoids.  
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