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How Life Makes Energy
Photosynthesis (6CO2 + 6H2O         C6H12O6 + 6O2) is a commonplace reac�on in plants using photosystem II (PSII). It is suspected the reac�on is driven via peripheral charges around the 
reac�on centre P680. In this work this hypothesis is tested using simple mimic molecules that resemble P680 with novel metal binding sites to simulate peripheral charge.
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Findings
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• P680 ≃ 4x Chlorophyll-a

• Mimic charge distribu�on by metal inser�on[2]

⇒
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Shi�?

Change?

How is electron transfer (ET) driven?
What tunes the ET to become spontaneous at 680 nm?
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• Chlorophyll

Proximity and protein charges⇒

• Oxida�on of chlorophyll-a, 
      higher in P680 than outside?

 MgCrown

How?

• Redox: 0.8V         1.3V[1]
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How to Peek
• Ultraviolet-Visible Spectroscopy (UV-VIS): detect Change

• Cyclical Voltammetry (CV): detect Shi�
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• Only Mg was fully inserted, change crown size?
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• UV-VIS  

Control                no change  

MgCrown             change  

• CV  
Control                 no shi�  

MgCrown             shi�  

• Complex voltammogram simplifies post inser�on

Track Q-Bands on UV-VIS  

• Compare Binding constant K 

• Both S and Q bands affected  
Charge ↑             perturba�on                     

Radius Mg            perturba�on  

 

• Nature might use:
       High charge density  

• Binding strength  

Vary between metals
       Bond type effect? E.g Ni2+?  
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How strong Mg2+ Binds?  

Stronger binding with charge[3] 

Stronger binding with radius[4,5] 

• For equivalent metal ca�ons: 

•  log(KMg) = 5.2 ± 0.1 in CH3CN

! Bending distor�ons?

New to Literature

Repeat for other metals

⇒

• Up Next... 

Find K, confirm inser�on

UV-VIS & CV at full inser�on

New Mimic?
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