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Abstract Objectives

Green fluorescent protein (GFP), from Aeqguorea

»Monitor the unfolding of GFP by multiphoton

GFP has an absorbance peak at 480 nm and

“| . . GFPflat510 fetime
coerulescens, has been expressed as a His-tag fluorescence spectroscopy | e . . emission at 510 nm. while unfolding the absorbance
fusion prOtein In E. coli cells and purified USing »Measure the Change In the tWO'phOtOn absorbance [% 09 _ intensity at 480 nm decrease and another peak with
metal chelate affinity and gel filtration (TPA) cross-sections though unfolding §0_6 .. lower intensity appears at 395 nm. This is because
chromatography. The protein fluoresces at 510 nm »Demonstrate that the TPA cross section is an - £ the chromophore initially was in its anionic but while
due to Iits natural chromophore that Is effective tool to monitor the electric field of the £ 0.3 < 1 . . .

. . . . 5 - unfolding it became neutral. Since the anionic form
spontaneously formed after properly folding and proteins as TPA cross section (0) Is related to the zZ 1 < the f hat abl ot th - lost
remains stable and intact after protein unfolding. dipole moment of the chromophore, while the dipole o 22 'S the Torm that able to emit fight the protein lost 1ts
The chromophore is buried in a beta barrel and moment is related to the local electric field of the © s [Gu-HCI] (M) fluorescenge when uniold at 1.6 M (_BUHCI' At that
has a permanent dipole moment in both the protein. concentration the fluorescence decay Is fast .

round state and the excited state. The difference Figure 1. Fluorescence decay traces as a function of increasing : : -
getween ermanent dibole moments A is hiahl MethOdS Guanidine hydrochloride. Also, shown is the average lifetime with As the protein untolds the electrostatic environment
np P _ Hge gnly increasing Gu-HCI following the unfolding transition around the chromophore changes and so the dipole
proportional to the electrostatic environment . . .
. . _ 15 moment (Au) will change. Because dipole moment is
around the chromophore. Since Ap,. IS related to Unfold f GFP | GFP Fluorescence _ CD of GFP
the two photon absorption (TPA) cross section. & nrolding or r 2] % related to TPA cross-sections (8) and the later
d th _IIJ_PA pt. : Iated to th | 1[ Guanidine Hydrochloride (GUHCI) has been used to 1o o > related to local electric field we were able to
Cold. the Chaﬁ;";iﬁi{;ﬁﬂ;iiLTdatﬁmu"gh 355;2; unfold GFP. Samples of 30 uM of GFP were prepared ™" £ calculate the local electric field (E) through the
£ th . red by th In a GUHCI solution with a concentration range from 0 L 06 . tollowing equations
of the protein was monitored by the measurement to 3.0 M. The samples were incubated at 4°C for 2 0. S J &4
of the two photon absorption cros.s-se_ctlon. . days prior to the fluorescence measurement. - Orpa X Aﬂée
The fact that the TPA cross section Is sensitive to o
the electric field makes it a powerful tool to study L 00 05 10 15 20 25 30 R Au. = Au® + 05 x Aa X E
metal binding, protein-protein interactions, and Excitation and Fluorescence [Gu-HCI] (M) S Hge = Bitge T 0.0 X Aa X
protein misfolding or aggregation. Emission of GFP Fgure 2 Fluorescence al SL0 I of G as @ function of unfolding and O
. . . A o) -
: Denatured GFP is not fluorescent and its absorbtion o] I 0 E = 2 x —9¢ » ([ 1)
Introduction spectrum is significantly different from native GFP, = i DE Aa N
which implies t_hat_ noncovale_nt Interactions of the ‘gsoo ) —-26_[1} Where Au for GEP is 6.8+ 0.3 D and Aa = 21 + 7 A
G C] D : GEP chromophore with its local environment have a great =E %0
reen Fluorescent Protein ( ) influence on the spectral characteristics and that T I R S Conclusions
GFP possesses a stable and highly-defined fluorescence is mediated by amino acids close to the g - N
cylindrical polypeptide structure, called a beta barrel, chromophore In the tertiary structure of GFP. S
with a mass of 26.9 kDa (238 amino acids). The e s 1-The GFP from Aequorea coerulescens has been
orinciple chromophore in GFP is a tripeptide 720 760 800 840 880 clone_d and expressed Iin e-coli cells. The purlf!ed
consisting of the residues serine, tyrosine, and e f h Wa"be'e”gth (nm) | o Efodtelnhffor%pbte'y unfolds at 1.6 M of Guanidine
- - - igure o. ange of two photon absorption cross-sections Wit rocnioriae.
glycme at positions 65-67 In the sequence. The denaturant . TPA cross-sections values increased until the protein totally Y

2-The unfolding of GFP was monitored by the

chromophore forms spontaneously through a self- unfolds, then it decreases.

catalyzed intramolecular rearrangement of the “Tora ding of GFP | absorbance and the fluorescence of its
tripeptide sequence to produce the fluorescent = 20- | GFP_ Chromﬁpgore.d AbSOFIE)aangS peak at 4§0 nmh
. . =
species. It absorbs blue light (480 nm) and fluoresces S L. IC(I)L\J/\?ean ee xtia:]r(]:tioarll pec?) e f?t:ient n'ln']h :ppf?t?(;regctzevxge
green light (510 nm). = e : <
. B 14 emission at 510 nm (due to the anionic form of the
1 5 - H chromophore) quenches while unfolding.
02 | 1. § 51 GEP Onfolded 3-The local electric field was monitored through TPA
20 T o e 2 cross section analysis. It increased by more than a
it 10 00 05 10 15 20 25 factor of 2 in 1.6 M GuHCI, due the electrostatic
Chromophore B [Gu-HCI] (M) environment around the anionic chromophore. The
o Figure 4:.Change of two photon absorption cross-sections  with electric field decreases from 1.6-2.6 M GuHCI due
0 - - - denaturant . TPA cross-sections values increased until the protein totally folded d ch h
ox wavelengin () unfolds, then it decreases. o an untolde protongte chromaophore.
Y 1 4. The local electric fields of 1 MV/cm were
Green Fluorescent Protein (GFP) , . . determined for GFP in the folded conformation and
| o 1. Discussion it increases to 2 MV/cm before it unfolds to give 0
Two-photon absorption o L _ electric field
; 15 —osewa - A model for the Denaturation of GFP

n 8 g
2§04 <O 04
<= @ Abs. 2_4 GUHCI = e[| 0 8 GUHCI

Two-photon absorption is a process

where two photons are absorbed o A\ —roscua "o N
simultaneously, exciting a molecule to S ;

a higher state.
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Mayer units, 1 GM = 107° cm* s) =00

characterizes the probability of the So /\—L
simultaneous absorption of two T wemeerem
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match the molecular transition energy.
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