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ThefluarescencedecayofthetJyptcphanePoissi~ofhuroan 
~dlbtncinhasbeenrneasuredinvariauscanditi~.Inallthecases 
st~aoaqlexdecayisobsened, whiohcanbedf2soribezIbyas~oftwo 
exponentials. AtpH 5.5, the decay m are 3.3 ns and 7.8 ns ; the relative 
contrtiticns of the exponentials being 0.66 and 0.33. This result is rather 
surprisings~~ccpltains~y~tryptophanresidue.Inarderto 
explai.nit,severalhypothesisareconsider&L 

Inthi.spreUninarywrk,wzwxeccnoexnedtitbthetryptcphan 
fluaresoenceofhwansennnalbwnin. 

SeverdLvnrkshavealreadybeenpublishedaboutspectra,quan~ 
yield(1-4) and lifeti.nw2(5) ofhmmansennnalbumin(HSA).Noonehasgivena 
detailed~~tofthedetesminati~ofthedecay.Thisproteinc~ 
cnelxypt@anresid~per~leculeardazeexpeots tifirdasirqleexpcnen- 
tialdecay. 

I-&mm senmalbumin (HSA) was a98 Spwecrystaline sanple 

purohased franServa (Heidelberg). Ur~awas "Zur analyse" grade (E. Merck 

AG, Darmtdlt, (Sknnay) and dl-tryptophan was "pwziss" grade (Fluka AG. 

Bw2-l SG., Switzerland). 

Fattyaoidswererarpvedfran~bythe oharcoa1t?xatnx2lt 

r&hod of Chen at acid pHt7). The activa&d chanxalwedforthatpurpose 

(JZercoG 60,FlukaFG.BuohS~.) waswashedwithdistilledwaizr, filtered, 

arxldriedpriortouse. 
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Tl~caxentraticmofthemtrea~HSAsoluticnusalintiis 

dy-lmg/ml. 

Akscxptimaklfluorescenceemissicnspectrawere masuredwith 

aCary-14recxxdingspactrcmteriuy3a JobinYvcn spectroflmri~~~~, 

respectidy. 

Relativefl uorescencequantmyieldsvJeredeterminedbythe 

mkhadofPaJ%erandRees (15) using dl-trypb@an in neutral aqueous solu- 

ticmasrefexence. 

Ihenammxmdflashapparatusardtheexperimmtalprocedures 

usedforthedetxxmina~0f flW7 lifetimes have been previously 

dgcsribed(L8) . A filter Schott VG 320, which eliminates, all the scattered 

Light,wasplacedonthefrcntofthephotamiltiplier. 

Sanples~~intainerlataconstantterperatureof20'Cduring 

allfluarescen=emeasurements. 

Results 

It has been rqorted by Chent4) thatHSAsa@essat&imm 

ccmtainiquritieswhichcanberemmdby charcmlatneutralpHandthat 

acid-cbrcoaltreatmntwasaneffectiveprocedure fordefattingsemn 

alhmlininadditialto remvingother inpurities&ichmaybepresent. In 

viewoftbsefimiixqs,itwasdeemdneceasarytomakefl -ce lIxsasLue 

mentsWi~bothuntreatedarylChXCOaltreatedHSAsanples. 

m to %n(4) the flwresceme emissicnspectraof 

EiAsaqleswereeitkrutdmqed orshow&lconsiderablylTtxetrypuqhan 

emission after charcodl tredim?.nt. Incontradistin&icm,theexactopposite 

effect vms cbemedinthepresentstudies, i.e. the flmrescencemisSim 

spectraofthetreated sanpleshok&alessescontrti~franthesi@e 

tryp~~residue.lhisisclearlyevidentfranthedatagi~inTableII. 

Fcp~itaticnat295~wherecnlythetryp~residue~exr=ited,~ 
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TableI: Relative fluorescence quantmyieldsandwavehx+of~anissicll 

of hmun serum alhmin at 2OT. 

“EstiMprecisicp?is+2nm. b Qtmntmn yields are relative to dl-tq@qWm 
in neukal aqueous so1u-acin. Estimated praish is + lo %, 

lbbleI1: Fluorescence lifetims of km-tan .ssun dllxncin at 20% 

5.5 0.66 3.3 0.34 7.8 4.8 0.71 3.9 0.29 7.9 5.1 

3.3 0.78 2.5 0.22 7.1 3.5 0.75 3.6 0.25 8.0 4.7 

5.5 0.66 3.1 0.34 7.8 4.7 
03M urea) I A 

t <'I> = A1 TV+ A2 TV. Wavelengthofcxcit&i.cmwas295nmineach~. 

Estimatdprecis~oflife~is~O.2nsec. 
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Fiq. 1 :Flwm%xrce dSCd~Ofhl.ltWSEZUlt~~ = 295 rim. 
~¶-~missicnisviewedthraqha~320Sch8%filter. 
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Lastly,thedatagizn incolmms 4and 7ofTableI a& 

the lastlineof Table II s umnarize the effect of 8Mureaqxm the flwres- 

ceme of untreated HSA atpH 5.5. Thepreviouslyxx!po~shiftofthe 

fluorescencemaximum ofHSXin8Mureatithatoftryp~inneutral 

aqueous sol~ticm(~) was also olzsemainthisstudy (fluorescenceIMxirmm 

oftryptcphanwas355rrm).~bothtryptcphanandtyrosinewere~ited 

~eluasl-~in8M-,asithasbeenalrealyreported'6'.'Ihisis 

interpretedasadwreaseofthetransf~frantyrosineto~~in 

tl-~mfoldedmlecule.Whenctilytqptcphan is excited (xex= 295mn) Qt.-e1 

washi~tbanitscarrespcsding~~inaqueoussoluticpl.'Ihisccmnes 

probably franspecific inlzractionof ureawiththe accessible tqpt@an 

residue. It is known thatthequantmyield of free tqpt@an insoluticm 

isenhamedbytbepresenceofurea (2) .Inxlditimitcanbeseenin 

Table II thatmly the short lifetime ~~was slightlyaffectedby 8Murea. 

Discussicm 

Atfixstsightitisrathersurprisingtofindtmfluores- 

cencedecaytimf?sforthesingle tqptq&nresid~ofHEi&.The~esenosof 

twodifferentl~e~sisalsosuggestedbyscmer~tsMiesonfluores- 

oence quenchirg(W . CXx2nay think, thesanples studifxlcakain sane trypto- 

phanirminoacidbo~to~proteinasaninpurity,s~serundlburcincan 
(9) bindstraqlythataminoacid . ThecaIplexdecay --be* 

resultof the s qxqcsit.imoftheemissionofthebo~trypt@anandof 

themissimoftheresidueincoxporatedinthepeptidecimin.Chamcal 

treatlIr3lt L%aild eliminate such hod mlecules ad t-xnild affect straqly 

theshapeofthedecay.Infact,tbedecaysatpH5.5areverysimilarfor 

t.betmaWzdandLmtceatedprokin,&icmemstfindaIWther in-tial. 
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l)A~~tionofthemoleculeshavetitratable sul&drylgroups(merca~ 

idbunin) (lo) . 

2) Dirers and hi@er polymrs are generally prevent. 

3) Finally, follcwing Foster (12), tcierun albmins have a microhetercgeneity 

mrrespcmYing to fractims of different solubilities. 

E&sides these chemicalexpkmaticms, cmemightalso thinkof 

Wodifferent$ysical kkerpretations. 

The first one will only ccmcern interactions in the ground 

state. Cne canassumzthatthemlecules withdifferentmnfonmtions are 

inequilitniuninthesolu~andthatineach~o~ti~,the~~ 

residuehasadifferentenvirmmnt (14). Then the fl uorescencewillbethe 

supespositicm of different emissicms correqxaxiing to the different amfor- 

matians. 

'ihe seccnd interpxetation involves the interactims in the 

excitedstateof~indolering.Ithssbeenshawnthatthe~t~~tiansof 

indoleardtqpW@mn,withpolar solvents,aredifferentinthegro~& state 

andinthe~itedstate.~sol~t~leculessurroradingtheexcited 

mlecules are initially in theconfigurationwhichprwails in thegrornd 

state (Franck-cmdcmprinciple). 

'Thenarelawti~occursduringthe~itingstate,leading~ 

acmfiguratimofenergyminimm. Theseprccesses are : either thereorien- 

taticnofsol~tllK&cules u-5) (16) orthee.XciplexeSfonM&m .Ancm 

exp2nentialdecaymayresultfranthesephencmna (8,191 .'Ihestudyof the 

emissicnspectraatVarioustenperatureshas~thatrelaxationprocesses 

occuc also with the trypb@an resides in proteins (17) . 

Wearenmprcceedingwitheqzrirrr2ntsincardestode~ 

whichexplanatimmstbefinallyretained. 
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