
GFP and it‘s relatives

Biomolecular Structure 2005

University of Massachusetts, Amherst

Mathias Stotz

B
io

m
o

l.
 S

tr
u

ct
u

re
 2

0
0

5



GFP and it`s relatives

• the basics

• Organism: Aequorea victoria

Blue/Cyan fluorescent protein (BFP) Yellow fluorescent protein (YFP)
Green fluorescent protein (GFP)
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h• h•

Ground state S0

Excited state S1

vibrational levels

Jablonski diagram for fluorescence

• with a few simplifications

h• h•
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The overall fold of GFP

• schematic drawing of the -can fold
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• 3 antiparallel -sheets

• the central -helix

•3 antiparallel -sheets

• greek key motif

Picture taken from Science Vol 273, Sep 1996

 Ormö, Cubitt, Kallio, Gross, Tsien, Remington

“Cystal structure of the Aequorea Victoria Green Fluorescent Protein“



Chromophore formation in GFP

• cyclization, dehydration, oxidation

• Involved residues are: Thr 65, Tyr66, Gly67
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Conclusions

• the take home messages
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• GFP

- - can fold

- Fluorophore in the central -helix (T65-Y66-G67)

- Fluorophore shows interactions with Ser 205 and Thr 203

• BFP

- altered fluorophore Y66 H66

- altered interactions with Ser 205 and Thr 203

• YFP

- same fluorophore

- Thr 203  Tyr 203; aromatic stacking
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