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Lec tures – Mon day, July 4

L1 

INTRODUCTION TO LIGAND-BIND ING THE ORY I

Jannette Carey

De part ment of chem is try, Prince ton Uni ver sity, Frick Lab o ra tory, 360 
Prince ton, NJ 08544, USA

The lec tures are in tended to equip stu dents with the fol low -
ing skills that can be ap plied equally to their own bind ing
data or to pub lished data: use the prin ci ples of equi lib rium,
mass ac tion, and mass bal ance to de rive equa tions de scrib -
ing bind ing pro cesses; cor rectly plot bind ing data; use
graph i cal anal y sis to in ter pret bind ing data; cal cu late pre -

dicted bind ing iso therms; sim u late and fit bind ing iso -
therms; de ter mine and quan tify af fin ity, stoichiometry, and 
cooperativity of bind ing pro cesses; quan tify, di ag nose, and 
eval u ate ran dom and sys tem atic er rors in bind ing data. The
lec tures will in clude com pu ta tional ex er cises.

 L2

PROBLEM-SOLVING AND GLOBAL ANALYSIS COMPUTATIONAL EXERCISES

Wei-Feng Xue

School of Bio sci ences, The Uni ver sity of Kent, Can ter bury, Kent, UK

Two work shop ses sions will dem on strate the workflow of
ligand-bid ing data anal y sis. The first work shop will con -
sol i date the ba sic the ory of ligand-bid ing mod els and how
mod els are used in bind ing-data anal y sis. The sec ond

work shop will in tro duce the con cept of ad vanced global
anal y sis of ligand-bind ing data. Op por tu nity will also be
avail able for stu dents to ana lyse their own protein-ligand
binding data.

Lectu res – Tue sday, July 5 

L3

IN TRO DUCTI ON TO LI GAND-BIN DING THE O RY II

Jan nette Ca rey

De part ment of chem is try, Prince ton Uni ver sity, Frick Lab o ra tory, 360 Prince ton, NJ 08544, USA
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L4

SUR FA CE PLAS MON RE SO NAN CE

Wei-Feng Xue

School of Bio sci ences, The Uni ver sity of Kent, Can ter bury, Kent, UK

Sur face plasmon res o nance (SPR) is a pow er ful method
that is ca pa ble of re solv ing not only the af fin ity of
ligand-bind ing but also the rates of bind ing re la tions. Here,
prin ci ples of SPR will be dis cussed. How SPR ex per i ments 
can be set up in prac tice to mea sure the as so ci a tion rate, the

dis so ci a tion rate and the af fin ity of bind ing, and how SPR
data can be in ter preted will also be dis cussed with
emphasise on ki netic mod els of ligand-bind ing and global
anal y sis of SPR data.

L5

STU DY ING BI O MO LE CU LAR IN TERACTI ONS USING ISO THER MAL TIT RATI ON
CA LO RI ME T RY (ITC)

Bru ce Turn bull

School of Chem is try and Astbury Cen tre for Struc tural Mo lec u lar Bi ol ogy
Uni ver si ty of Le eds, Le eds LS2 9JT, UK

Pro tein-car bo hy drate in ter ac tions me di ate a wide range of
bi o log i cal pro cesses from sig nal transduction to vi ral ad he -
sion and cell in va sion.  If we are to fully un der stand such
pro cesses, it is im por tant that we can quan tify not only the
as so ci a tion con stant, but also the enthalpic and entropic
con tri bu tions to the free en ergy of bind ing.  Iso ther mal ti -
tra tion cal o rim e try (ITC) is a sen si tive tech nique for mon i -
tor ing so lu tion bind ing ther mo dy nam ics that re lies on
be ing able to mea sure the very small changes in heat that
arise when two mol e cules form a com plex.  ITC can give

di rect ac cess to DG°, DH° and TDS in a sin gle ti tra tion ex -
per i ment, and un der op ti mal con di tions, ITC can also pro -
vide in for ma tion on the bind ing stoichiometry.  If ti tra tions
are per formed at sev eral dif fer ent tem per a tures, it is also
pos si ble to de ter mine the change in spe cific heat ca pac ity

(DCp), which is of ten cor re lated to changes in bur ied apolar 
sur face area on bind ing.  In this lec ture, i will first in tro duce 
how the iso ther mal ti tra tion cal o rim e ter works, and then
dis cuss the re la tion ship be tween the shape of the ti tra tion
curve and the ob served bind ing af fin ity, enthalpy change
and re cep tor con cen tra tion.  Com pe ti tion bind ing ex per i -
ments will be de scribed as a method for ex tend ing the tech -

nique to higher and lower af fin ity sys tems than can be
stud ied eas ily us ing di rect ti tra tions.  Fi nally we will con -
sider other in flu ences on the enthalpy of bind ing, in clud ing 
changes in protonation and heat ca pac ity, and why these
fac tors must be con sid ered care fully when ana lys ing bind -
ing ther mo dy nam ics.  The lec ture will be il lus trated with
ex am ples drawn from ITC stud ies of the in ter ac tions be -
tween chol era toxin B-sub unit and both its high af fin ity
car bo hy drate ligand (ganglioside GM1), and low af fin ity
oligosaccharide frag ments.

Use ful ref er ences:

1. W. B. Turnbull, “Di vided we fall? Study ing low af fin ity
frag ments of lig ands by ITC”, G. E. Life Sci ences Ap pli ca -
tion Note. 2011, http://bit.ly/ITC-Turnbull.

2 W. B. Turn bull, B. L. Pre ci ous and S. W. Ho mans, “Dis -
secting the cho le ra to xin-gan g li oside GM1 in teracti on by
iso ther mal tit rati on ca lo ri me t ry”, J. Am. Chem. Soc. 2004,
126, 1047-1054.

3 W. B. Turn bull and A. H. Da ra nas, “On the va lue of c: can
low af fi ni ty sys tems be stu died by iso ther mal tit rati on ca lo -
ri me t ry?”, J. Am. Chem. Soc. 2003, 125, 14859-14866.
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L6

SOME LIKE IT HOT: BI O MO LE CU LAR ANA LY TICS USING MICROS CA LE

THER MO PHO RE SIS

Da vid Witte

Nanotemper Tech nol o gies GmbH, München Ger many
The anal y sis of bio-mo lec u lar in ter ac tions and their quan ti -
fi ca tion in the early stages of the drug dis cov ery al lows
faster de vel op ment of ther a peu tics and di ag nos tic tech -
niques. Here we pres ent Microscale Thermophoresis
(MST), a novel im mo bi li za tion-free and la bel-free tech nol -
ogy for frag ment based screen ing and anal y sis of the af fin -
ity of in ter ac tions, such as pro tein-pro tein, pro tein-nu cleic
acid or pro tein-small mol e cule in ter ac tions. MST an a lyzes
the di rected move ment of mol e cules in op ti cally gen er ated
mi cro scopic tem per a ture gra di ents for in stance in com plex
bioliquids, such as cell lysates and blood se rum. The
thermophoretic move ment is de ter mined by size, charge

and en tropy of the hydration shell around the mol e cules.
Vir tu ally all in ter ac tions and bio chem i cal pro cesses are re -
lated to a change in at least one of these pa ram e ters upon
bind ing and thus are de tect able by MST. MST al lows to
mea sure mul ti ple pa ram e ters of in ter ac tions like bind ing
con stants, bind ing sites, ag gre ga tion and bind ing
energetics. Fur ther more, MST as says are highly adapt able
to fit to the di verse re quire ments of dif fer ent biomolecules,
e.g. mem brane pro teins to be sta bi lized in so lu tion. Also
the type of buffer and ad di tives can be cho sen freely. This
makes MST a highly ver sa tile and ef fi cient tech nique to
study any kind of bio-mo lec u lar in ter ac tions.

Lectu res – Wed ne sday, July 6

L7

ABSORBANCE SPECTROSCOPY: SEEING IS BELIEVING 

An drea Bel lel li 

De part ment of Bio chem i cal Sci ences “A. Rossi Fanelli”, Sapienza Uni ver sity of Rome, It aly

UV/Vis absorbance spec tros copy is a pow er ful tool to de -
tect the bind ing of a ligand to a pro tein; how ever it may be
abused, lead ing to wrong de ter mi na tions. In this the fol -
low ing sub jects wil be con sid ered: 
(i) the na ture of absorbance changes and their (pu ta tive) 
     re la tion ship to ligand bind ing 
(ii) the prob lem of “lin ear ity” of the sig nal or lack thereof 
(iii) the sin gle wave length anal y sis ac cord ing to the law of 
       Lam bert and Beer 
(iv) a ma trix ap proach to mul ti ple wave length anal y sis. 

      Some real ex am ples are pre sented, but most of the anal y -
sis will be car ried out on sim u lated data. 
Se lected ref er ence by the au thor 

Bellelli A, Brunori M. (1994) Op ti cal mea sure ments of
qua ter nary struc tural changes in he mo glo bin. Meth ods
Enzymol.; 232: 56-71. 

       Antonini G, Bellelli A, Brunori M, Falcioni G. (1996)
Kinetic and spectroscopic properties of the cyanide
complexes of ferrous haemoglobins I and IV from trout
blood. Biochem J.;314: 533-540.

L8

FLU O RES CEN CE SPECTROSCO PY FOR LI GAND BIN DING

An dr zej Go rec ki

De part ment of Phys i cal Bio chem is try, Fac ulty of Bio chem is try, Bio phys ics and Bio tech nol ogy, Jagellonian
Uni ver sity, ul. Gronostajowa 7 30-387 Krakow, Po land

Flu o res cence spec tros copy is greatly sen si tive to small
changes in microenvironment of chromo phores. Since the
for ma tion of the pro tein-ligand com plex most of ten dis -
turbs the close vi cin ity of some chromo phores, it is pos si -
ble to find spec tro scopic pa ram e ters that iden tify the apo
and holo state of the pro teins. For many rea sons flu o res -
cence spec tros copy tech niques are the most com monly
used to in ves ti gate pro tein-ligand in ter ac tion. Steady-state

and time-re solved flu o res cence spec tros copy can be ap -
plied to in ves ti gate pro tein-ligand in ter ac tions with the use
of both in trin sic and ex og e nous fluorophores. Flu o res -
cence spec trum anal y sis, flu o res cence ani so tropy, flu o res -
cence quench ing or FRET phe nom e non can be used to
char ac ter ize the ther mo dy nam ics, ki net ics and struc ture of
the in ter ac tion. Phys i cal ba sics will be pre sented to gether
with the ap pli ca tions of the tech niques and data anal y sis.
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L9

ANALYSIS OF PROTEIN-PROTEIN AND PROTEIN-LIGAND INTERACTIONS BY
MASS-SPECTROMETRY METHODS

Rita Gran do ri

De part ment of Biotechnolog and Bio sci ences, Universit of Milano-Bicocca Mi lan, It aly

Mass spec trom e try (MS) has de vel oped into a cen tral tool
of bio chem is try and struc tural bi ol ogy. Such an
advancement takes ad van tage of mild desolvation/ion iza -
tion tech niques that al low pres er va tion of non-co va lent in -
ter ac tions while de tect ing small mol e cules and bio -p
olymers by MS. These tech niques con ju gate the ex cep -
tional an a lyt i cal power of MS with struc tural de scrip tion

and, there fore, are particularly well suited to the in ves ti ga -
tion of com plex bio chem i cal sys tems. This con tri bu tion
will fo cus on the ba sic prin ci ples and the main meth od -
olog i cal ap proaches for the anal y sis of pro tein-pro tein and
pro tein-ligand in ter ac tions. Ex am ples will be dis cussed
con cern ing the is sues of stoichiometry, spec i fic ity, in duced 
fold ing and rel a tive affinity.

Lectu res – Thur sday, July 7

L10

EN T RO PIC ME CHA NISMS OF AL LOS TE RY

Da vid Dry den

School of Chem is try, Universiry of Edinburg, The King’s Builidngs, EdinburghE9H 3JJ United King dom

The ti tle of my Ph. D the sis in the mid-1980’s was “Func -
tional con se quences of pro tein dy nam ics”. The main part
of the the sis was the de vel op ment of a the o ret i cal model for 
the in volve ment of pro tein dy nam ics and entropic changes
in the phe nom e non of allostery. This was fol lowed by a

search for ex per i men tal proof of this “Allostery with out
conformational change”. I will de scribe the sim ple
coarse-grained model, the ex per i ments which I at tempted
to prove the model and some re cent work re ca pit u lat ing
and ex tend ing the model.

L11

SEDIMENATION ANALYSIS IN ANALYTICAL ULTRACENTRIFUGE

On døej Va nìk

De part ment of Bio chem is try, Fac ulty of Sci ence, Charles Uni ver sity, Hlavova 2030, 12840 Prague, 
Czech Re pub lic

on drej.va nek@na tur.cuni.cz

Sed i men ta tion anal y sis of macromolecules car ried out in
an a lyt i cal ul tra cen tri fuge is a pow er ful method for the
study of pro teins, nu cleic ac ids and other poly mers and
their var i ous com plexes. Mon i tor ing sed i men ta tion of
macromolecules in the cen trif u gal field al lows their hy dro -
dy namic and ther mo dy namic char ac ter iza tion in so lu tion,
i.e. in na tive con di tions, with out in ter ac tions with any ma -
trix or sur face. This al lows di rect mea sure ment of mo lec u -
lar weight and sed i men ta tion co ef fi cient of macro mo-
lecules, mon i tor ing of sam ple pu rity and ho mo ge ne ity, pre -
dic tion of size and shape of sedimenting spe cies and, last
but not least, study of equi lib rium re ac tions, in clud ing de -
ter mi na tion of their stoichiometry and equi lib rium con -
stants. In the pres ent lec ture, we will first fo cus on the
his tory phys i cal prin ci ples of the tech nique and also on the
prop er ties and po ten tial of a mod ern in stru men ta tion. Two

types of ex per i ments per formed us ing an a lyt i cal ul tra cen -
tri fuge (i.e. sed i men ta tion ve loc ity and sed i men ta tion equi -
lib rium) will be dis cussed, to gether with a brief
in tro duc tion into sed i men ta tion the ory. In the end, sed i -
men ta tion data anal y sis will be de scribed (pos si ble
hands-on tu to rial in com puter class room) and ex am ples of
uti li za tion of an a lyt i cal ul tra cen tri fu ga tion in biomolecule
re search will be pro vided. Com bi na tion of new in stru men -
ta tion and com pu ta tional soft ware for data anal y sis has led
to ma jor ad vances in char ac ter iza tion of pro teins and their
com plexes. Af ter tem po rary si lence in the past de cades, an -
a lyt i cal ul tra cen tri fu ga tion at pres ence ex pe ri ences re nais -
sance in proteomic and struc tural bi ol ogy re search while
still be ing heavily used e.g. for char ac ter iza tion of ag gre ga -
tion of monoclonal an ti bod ies in biopharmaceutical in dus -
try.
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L12

COOPERATIVITY, ALLOSTERY, SYMMETRY, AND LINKAGE

An drea Bel lel li

Dipartimento di Scienze Biochimiche “A. Rossi Fanelli”, Sapienza Universita’ di Roma
 

Co op er a tive ligand bind ing is a fun da men tal func tion of a
large num ber of pro teins, whose phys i o log i cal rel e vance
spans from trans port, ca tal y sis and reg u la tion of the cell cy -
cle. The re vers ible ox y gen com bi na tion to he mo glo bin is a
pro to type of cooperativity and has been con vinc ingly dem -
on strated to be a con se quence of allostery, the abil ity of the
pro tein to adopt ei ther of (at least) two struc tural and en -
ergy states. The sim plest the o ret i cal frame work that cor re -
lates cooperativity and allostery is the two-state model
orig i nally pro posed by Monod, Wyman and Changeux
(MWC) in 1965, whose crit i cal as sump tion is that of per -
fect struc tural sym me try.

Angelucci et al. One ring to bind them all (on the con cept
of ex tended isologous in ter faces) 

Antonini et al. 1982 (on the heterotropic ef fects in Hb)

Baldwin and Chothia (on the struc ture of Hb and the
allosteric struc tural change) 

Bellelli and Brunori BBA (on the mech a nism of Hb
cooperativity) 

Bohr Hasselbalch and Krog (the dis cov ery of homotropica
and heterotropic ef fects) 

Monod Wyman and Changeux (the allosteric model; the
orig i nal def i ni tion of the isologous in ter faces) 

Wyman 1948 (on chem i cal link age) 

Wyman 1964 (on chem i cal link age)

Lectu res – Fri day, July 8

L13

STRUC TURAL MECH A NISMS OF DRUGS STUD IED BY INPHARMA-NMR:
METHO DO LO GY AND AP PLI CATI ONS

Te re sa Car lo magno

BMWZ and In sti tute of Or ganic Chem is try, Leibniz Uni ver sity Hannover, Ger many,
NMR-based Structu ral Che mis t ry Group, Hel mhol tz Cen tre for In fecti on Re search, Braun schweig, Ger many

Small mol e cules play a fun da men tal role in the reg u la tion
of the func tion of pro teins, nu cleic ac ids and mo lec u lar ma -
chines. The de vel op ment of spe cific bind ers that se lec -
tively al ter the func tion of only one or a few cel lu lar tar gets
re lies on the avail abil ity of struc tural in for ma tion for the
tar get ac tive site and its mode of in ter ac tion with low af fin -
ity lig ands, iden ti fied for ex am ple in screen ing ex per i -
ments. When this struc tural in for ma tion is not avail able,
the ra tio nale de sign of a se lec tive drug is im pos si ble and
the pro cess of drug de vel op ment has to rely on the screen -
ing of large li brar ies of mo lec u lar frag ments ac com pa nied
by many, lengthy, par al lel routes of chem i cal syn the sis.

Our lab de vel oped an NMR-based meth od ol ogy,
INPHARMA [1, 2], which pro vides ac cess to the rel a tive
bind ing mode of low-af fin ity lig ands to a com mon tar get.
The method is based on the ob ser va tion of interligand, spin
dif fu sion me di ated, trans ferred-NOE data, be tween two
lig ands A and B, bind ing com pet i tively and weakly, to a
macromolecular re cep tor T. In ac cor dance with ex ist ing

SBDD workflows, the ex per i men tal in for ma tion de rived
from the INPHARMA NOEs is used to se lect the cor rect
bind ing mode among many pos si ble bind ing ori en ta tions
ob tained by mo lec u lar dock ing [3]. The method re quires a
small amount of non-iso tope-la belled tar get and is widely
ap pli ca ble to dif fer ent re cep tor classes.

In this lectu re, I will ex pla in the prin ci ple of the
method, its va li dati on in stan dard drug de sign pro jects, its
ap pli cati on to the “in du ced-fit” case [4]  and its ex pan si on
to INPHARMA-STRING. In ad di ti on, I will de mon stra te
its use ful ness on the basis of se ve ral ap pli ca tions [5]. 

1. V. M. Sanchez-Pedregal et al., Angew. Chem. . 44, 4172
(2005).

2. M. Ree se et al., An gew. Chem.  46, 1864 (2007).

3. J. Orts et al., An gew. Chem.  47, 7736 (2008).

4. L. Skjær ven et al., J. Am. Chem. Soc. 135, 5819 (2013).

5. J. Si kor ska et al., Med. Chem. Comm. 6, 1501 (2015)
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L14 

NUCLEIC ACID NMR FOR LI GAND BIN DING

Pe ter Lu kav sky

CEITEC Kamenice 753/5 625 00 Brno Czech Re pub lic

Post-transcriptional reg u la tion of gene ex pres sion is based
on reg u la tory RNA el e ments which de ter mine the pro tein
se quence of a gene prod uct through al ter na tive pre-mRNA
splic ing and con trol tem po ral and spa tial pat tern of pro tein
syn the sis in the cy to plasm.  Our aim is to un ravel mo lec u lar 
prin ci ples gov ern ing post-transcriptional reg u la tion of
gene ex pres sion.  Us ing NMR spec tros copy as our main
struc tural tool, we study RNA-pro tein in ter ac tion net works 
reg u lat ing al ter na tive splic ing and RNA-pro tein as sem -
blies cru cial for translational con trol.

I will dis cuss how TDP-43 me di ates mis-splic ing of
CFTR exon 9 which is as so ci ated with se vere forms of cys -
tic fi bro sis and how the pro tein Staufen rec og nizes dsRNA
in a se quence-spe cific man ner to reg u late mRNA sta bil ity. 
Our mech a nis tic and struc tural in sights shed light on the
com plex ity of post-transcriptional reg u la tion of gene ex -
pres sion and il lus trate how sub tle changes on the RNA
level can lead to dis ease.

L15

THE MUL TI PLE AP PLI CATI ONS OF THE ELECTRO PHO RE TIC MO BI LI TY SHIFT
ASSAY (EMSA) TO STU DY PRO TEIN-DNA IN TERACTI ONS

D. Char lier

Re search Group of Mi cro bi ol ogy, Vrije Uni ver si te it Brussel

Se quence-spe cific, struc ture-spe cific and non-spe cific pro -
tein-DNA in ter ac tions are an in te gral part of nu mer ous vi -
tal cel lu lar pro cesses in volv ing DNA trans ac tions such as
rep li ca tion, re pair, mod i fi ca tion, re com bi na tion, com pac -
tion and trans fer of DNA, gene tran scrip tion etc. Pro -
tein-DNA in ter ac tions are re spon si ble for the ex e cu tion,
steer ing and reg u la tion of this wide va ri ety of pro cesses.
The elec tro pho retic mo bil ity shift as say (EMSA) is a
widely ap plied method to study pro tein-DNA in ter ac tions.
Its pop u lar ity is due to the sim plic ity of use and high sen si -
tiv ity. The ba sic prin ci ple of EMSA re lies on the res o lu tion
of pro tein-bound (sin gle or mul ti ple com plexes) and un -
bound DNA mol e cules by mi gra tion in na tive con di tions
through a ma trix (agarose or acrylamide gel elec tro pho re -
sis) un der the in flu ence of an elec tric po ten tial. Many fac -
tors, in clud ing mass, charge and shape of the mol e cules, as
well as the mi gra tion con di tions (com po si tion and con cen -

tra tion of gel ma trix, ionic strength, pH, etc.) will af fect on
their res o lu tion and rel a tive mi gra tion dis tances. As any
other tech nique, EMSA has its strengths and short com ings. 
The method is most fre quently used for qual i ta tive pur -
poses, but when it is ap plied cor rectly, the tech nique may
also pro vide quan ti ta tive data. Fur ther more, EMSA may
also be a first step in a more in depth anal y sis of the bind ing 
site and se quence spec i fic ity such as in-gel footprinting
and pre-mod i fi ca tion bind ing in ter fer ence. In this lec ture
ad van tages and short com ings of the tech nique will be re -
viewed and it will be dis cussed how EMSA can be used to
de ter mine ap par ent equi lib rium dis so ci a tion con stants,
bind ing spec i fic ity, the num ber of bind ing sites, the
stoichiometry of the in ter ac tion, bind ing cooperativity, the
ef fect of allosteric co-fac tors on the pro tein-DNA in ter ac -
tion, and in trin sic and pro tein in duced DNA de for ma tions.
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Lectu res – Sa tur day, July 9

L16

OVERVIEW OF THE PRACTICAL METHODS

Jan nette Ca rey

De part ment of chem is try, Prince ton Uni ver sity, Frick Lab o ra tory, 360 Prince ton, NJ 08544, USA

L17

LI GAND BIN DING IN MO DERN DRUG DIS CO VE RY

Pres ton Hensley

SystaMedic, Inc, New Lon don, USA

The goal of any branch of mo lec u lar bi ol ogy, or hu man
phys i ol ogy more broadly, is an un der stand ing the re la tion -
ship be tween struc ture and func tion.  Both terms can have a 
broad and a nar row def i ni tion.  In drug dis cov ery, since
most of our tar gets are pro teins, the goal is re lat ing pro tein
struc ture to pro tein func tion.  The sim plest func tion is
ligand bind ing, and lig ands can be pro teins or small mol e -
cules.  For tu nately, we have at our dis posal a num ber of
high res o lu tion bio phys i cal tools which pro vide ex qui site
sen si tiv ity in this anal y sis.  Ap pli ca tions in clude ba sic

char ac ter iza tion of pro teins used in high through put com -
pound screen ing and a more high res o lu tion anal y sis that
might be used in new chemotype se lec tion. It is im por tant
that these tech nol o gies be used in com bi na tion, first to es -
tab lish the ba sic steps  of the in ter ac tion and then to use that 
model to do a com plete ki netic and ther mo dy namic anal y -
sis.  When such an anal y sis is ac com plished, one can have
con fi dence in the re sults and in their ap pli ca tion to sub se -
quent steps in the drug dis cov ery pro cess.

Exer ci ses

E1

DE TER MI NATI ON OF THE EQUI LIB RI UM BIN DING ISO THERM OF FLU O RIDE AND
FER RIC MY O GLO BIN

An drea Bel lel li

Dipartimento di Scienze Biochimiche “A. Rossi Fanelli”, Sapienza Universita’ di Roma

Horse heart myoglobin will be dis solved in Tris Buffer and
di luted to 5 to 50 uM. Absorbance spec tra will be col lected
in the vis i ble range (650-500 nm) and Soret (460-400 nm).
The sam ple will then be ti trated with stepwise ad di tions of
so dium flu o ride from a 0.5 M so lu tion and the absorbance

spec tra will be col lected af ter each ad di tion. The frac tional
ligand sat u ra tion will be cal cu lated from the absorbance
spec tra and plot ted as a func tion of flu o ride and the ex per i -
men tal data will be fit ted to a hy per bola us ing a non lin ear
least squares minimization rou tine.
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