BIOTHERMODYNAMICIDATAICAPTURE

Example: Resultsfrom(Titration[Calorimetryl(Binding[Properties)

Datalsource:[Todorova,N.[A.;[Schwarz,[F.[P.[J.[Chem.[Thermodyn.,[2007,]
39,[1038-1048.

GenerallExperimentDescription:[Drugbindingpropertiesiibribeta-
cyclodextrin tolNAB(nabumetone)lderivedfromitrationldalorimetry

Target[Properties(ioriheléxample: equilibriumldonstant,[Gibbslenergy, ]
enthalpy,@ndleéntropylibrithebindingeaction



Bibliographiclinformation:

Nomew[@additionsiwereladelifo[GDClforbiothermodynamicldata.

See:http://www.trc.nist.gov/GDC.html forlgenerallhelp.

See:http://Iwww.trc.nist.gov/helpdocs/basic/BIBLIOGRAPHICinfo.pdf

for(Specificlhelpldniénteringbibliographiclinformation.

Herelisiheldapturedbibliographiclihformationoriheléexample:

| [iterature source description

Help
Type of document: | [N
Title: |The rale of water in the thermodynamicz of drug binding to cpclodestrin
Authors: | Todorova, M. A [Miya 4] Schwartz, F. P.[Fred P.]
SOUCES |@). Chem. Thermodpn @ $33¢, 10381048
Year | 2007
Key words: Cyclodestrin; Dug-binding; 1sothermal titration calorimetry; Thermodynamics; Water
_-ﬁ-bSt!aCt The thermodynamic parameters, DBG . DBH . DBS | and DECp. of the drugs flurbiprafen [FLP]. nabumetone S
[if available]: [MAB], and naprosen [MF] binding to b-cyclodestin (bCD) and to c-cyclodestrin ([2C07 in 010 kM sodium
phosphate buffer were determined from izothermal titriation calonmetry [ITC) measurements over the temperature
range from 29315 K to 31315 K. The heat capacity changes for the  binding reactions ranged from [362 + 48] J
Aemol 1 Ae k1 for FLP and [238 + 90)J Ae mol 1 Ae K 1 for H&B binding in the bCD cavity to O for FLP and
[£5.1 + 9.21) Az mal 1 Ag K1 far WP binding in the larger cCD cavit, impliing that the structure of water is
rearganized in the bCD binding reactions but not rearganized in the cCO0 binding reactions. Comparizon of the
fluorescence enhancementz of FLP and MAB upon transfering from the agueous buffer to izopropanol with the a4
Accept Cancel




CompoundS3election/Addition:
Compound(S$electionor[AdditionliserySimilarioihatiraditionallylisedin[GDC.

See:http://Iwww.trc.nist.gov/helpdocs/basic/ COMPOUNDselection.pdf
and
See:[Mittp://Iwww.trc.nist.gov/helpdocs/basic/COMPOUNDaddition.pdf

New [Features:
1. Capturedfl(ECL{EnzymelCommision)MNumberlisiSupported
2. Capturelof(PDBI(ProteinDataBank)MumberlsiSupported
3. Symbolicflormulas(@relSupported(inlbrackets*})doSupportl]
substancesloflunspecified@émpiricalfiormulall

. Substance g|§i@

Help

3 I Empirical formula [Case sensitivel: || 71 I

Mame: |Iysu:|2_l,lme

Search results: | j

1 IEENumI:uer: | 32117 "PDE Nurnber: | I

Molar Mass: | 2 0k | Cancel |




Afterldapturelofdibliographiclinfol@and(Specificationldfliheldeaction[@domponents,
theMain[GDCormIbokslikelhis...

i, Guided Data Capture - Thermophysical and Thermochemical Data |:||E|r>__(|
File Edit Tools Help

| Compound | | Mixkure | Reackion Bin |

=R 2007 tad zch O
= .beta.-cpcladestrin
Sample 1 [cm, 38wz splx:]
- 2-butanone, 4-[B-methosy-2-naphthalem)-
Sample 1 [cmx:]

Next we begin to enter the Bio Reaction...




Initiation[of(Bio[Reactionpropertyldapture...

. Guided Data Capture - Thermophysical and Thermochemical Data

Eile Edit Toaols Help

Compound Mixture Reaction

2007 tod zch O

-+ beta.-coclodestrin
Sample 1 [zm, 38w zpl:x;)]

=+ 2-butanone, 4-[6-methosy-2-naphthalerl)-
Sample 1 [cm;x;)

il Data Table Processing

1.[3electBio andlihel]
DatalTable[Processing
selectionformlopens.

Select type aof table: |

| 7

Bio Property fram DSC [in solution]
Bio Substance S olubilit
Bio Reaction

R

\ 2.[SelectlBio Reaction

3.[ClicklOK

Next...



ThelBio Reaction Properties formlappears...

Tabsliblnavigatebetweenforms(forthe[Reaction,
Environment, Constraints, Variables, and[]

Propertiesare analogous(ibfhoseforSCproperties =

e Shownlih[Example[l

- -
Farticipants
(" Chemizal Reaction " Biohemical Reaction Beleree Eealfen | Check Stoichiometry | Mext |

-| Sample I—Ll Coefficient Ii Phaze |S|:|Iuti|:|n ﬂ

| -| Sample I—L| Coefficient Ii Phaze | ﬂ
| ﬂ Sample I—L| Coefficient Ii Phaze | ﬂ
| ﬂ Sample I—L| Coefficient Ii Phaze | ﬂ
| j Sample I—L| Coefficient li Phaze | ﬂ
| j Sample I—L| Coefficient li Phaze | ﬂ
| j Sample I—L| Coefficient li Phaze | ﬂ
| j Sample I—L| Coefficient li Phaze | ﬂ

Method of measurement; Accept | Cancel




DefinelihelReaction:

Note:[Thelreactionlisldefined@séquation[(1)dnfhe2nd pageldfihelarticle:
BCD + NPX «—= BCD - NPX (1)

Thislis[aldhemicallfeaction,Wherelfheldomponents[arelexplicit[]
(neutral,oundwith[@ldounterion,[drldissociated)

Selectl(l)[ReactionType,@nd(2)]

. Bio Reaction Properties

Help Reaction[Participants.[(3)Enter[]

[C42H70036 + C16H1602 = C57H86037 Stoichiometry[Coefficients,[@nd((4)L]
Envin:unment] Eu:unstraints] "»-"arial:ules] F'ru:uperties] them/lethOd @fmﬂ]easurement

jriCant
I {* Chemical Reaction " Bighemical Reaction 5 Check Stoichiometry | e |
| .beta -cyclodestrin j Coefficient |1 ﬂ
|2-I:uutanu:une, A-[B-methoxy-2-naphthalenyl]- ﬂ Coefficient |4 -
| comples ﬂ Coefficient |4 haze | S alution ﬂ
Sample - | Coefficient Phasze | ﬂ
Note: the[lcomplex” isldefined |z *" R Phase | P
. . . - Sample - | Coefficient -
ByfhelMeactionStoichiometry |~ =~ =~
E‘ Sample | Coefficient ﬂ
| ﬂ - | Coefficient ﬂ
tethod of measurement: |Isu:uthermal titration calorimetry < Accept | Cancel




DefinelfhelEnvironment:

m| Bio Reaction Properties

Help
C42H70036 + C16H1602 = C5THE6057 1.[3electlcomponents(present
Reaction Dnstraints ] Yariablez ] Properties ] & Bam ple m Sl be ! mlfm eed ed)
Other components present /
Mext |
sodium phosphate ~ [Function |Euffer component FPhase |S|:||uti|:|n j
phozphoric acid ~ [Function |Buffer companent FPhase |S|:|Iuti|:|n j
ample - | FUNChon f Phaze | ﬂ
| ﬂ Sample I—L| Function | / ﬂ Phaze | ﬂ
| ﬂ Sample I—LI Function j Phaze | j
| <] Sampe [ <] /ﬁﬁ/ <] Phase | =
| ﬂ Sample ;% Function | ﬂ Phaze | j
| ﬂ Sample - | Function | ﬂ Phaze | ﬂ
TS —— | 2.[SelectfhelFunction” ofléachldomponent
: zathermal bitration calorime Accept | Cancel
* Solvent
*  Bufferldomponent
e Catalyst
«  Cofactor
* Inert

Next...



DefinelihelConstraints:

i, Bio Reaction Properties

Help

|C42H?C'C135 + C1BH1602 = Ch7/HEE03Y
Feaction ] Envirnnment‘u’ariables ] Propertiesz ]

1. Selectldonstraints

Walue: 1019 kPa
zodium phosphate Value: |04 malfdm3 § Uncert.
phozpharic acid Value: |04 malfdm3 § Uncert.

ncert.

ncert.

ncert.

ncert.

ncert,

tethiod of meazurement; |Is::|thermal titration calarimetmy /ﬁ.ccept | r—

3.[Enterldincertaintiesbrldonstraints,
iflknown[(absoluteldrpercent)

Next tab...



DefinelftheVariables:

il Bio Reaction Properties

Help
|C42H?C‘D35 + C1BH1602 = ChVHEBOIY
1. Selectlvariables
Mext
——|v l— v| ncert. 3
| j | j Unecert. ] =
| j | l Lncert. r =
| =] | 2.[Enterluncertainties,iflknown = [ 1 =
| ﬂ | =] Trcert, =
| j | j Uncert, =
| j | j Uncert. %
Method of measurement:  {1sathermal titration calorimetry Accept | Cermel

Next tab...



DefinelihelProperties:

is| Bio Reaction Properties

Help

|C42HTDDSE + C1bH1602 = CH7HEE0O3T Next to

Flean::tin:nn] Enviranment] Eanstraints] ‘Jarial:nles Data Table \
1. Selectlproperties

Apparent equilibrium conzstant [mole fraction) Urcert.

Incert.

nicert.

nicert.
| j | j Uncert. r' il
| j | j Urcert. | =
| j | j ncert. =
Method of measurement:  ||sathermal titration calorimetry 2 ] [Ente r |I|| ncertai ntie S ['[brm)ro pertie S | Acchot | Cancel

* Absoluteloripercent

» UncertaintiesldassociatedWwith[]
eachltalueldanibeldapture
onlthelmextlorm...




EnterlnumericallvaluesflorVariables and[Properties:
Seelpage1044(ofitheléxamplelarticlepdf.

File Edit Action Help

B(=1Ey

ClicklView plot for[]
graphingloptions
(Not[@ppropriatelhere)

Clear the T able |

Yigw plot

Yar.l Frop.1 Unc 1 Frop.2 e, 2 Frop.3 e 3 Frop.4 .4
Temperature| Apparent eq [Gibbz Energ E nthalpy Entropy
1 293 15: 330 036 19.7) 0.3 133 0.3 221 0.6
2 23215 37 0.69/ -20.4 0.4 1.7 1.9 29, 4 49
3 30315/ 294 (.65 -20.1 01 136 23 21.5| 3B
4 308.15) 2.37| i EI_.EI: ' 147 | :
4] 315 1597 -19.8 7.7

ClicklAccept
whenldone

Cancel




Plotting[Options:[Plotlanypropertylagainstldnylvariablel(2-donly)

w| Apparent eguilibrium constant (mole fraction) as function of Temperature

Tools  Help
=r

CEX

38 |

34

32 |

3

28

Show/Hidellncertainties
withlihisfloggleutton

Tools  Help

L

& Gibbs Energy as function of Temperature

Tools  Hel

Alllpropertiesidanbel]
plottinghroughiselectionl]
oflfheXAnd[YNariables

EEX

= ES

2595 300 305 310
Uncertainties Vaiahle X Yarl - Wariahle't Prop.d oK

20 _‘
200
204
203
s | | I I
295 300 305 0
Uncertainties Wariable War.1 - Wariable Y | Prop.2 j | Ok,

=, Entropy as function of Temperature
Tools  Help

S(=1E

25

20

i Click[OK whenldone

| | |
295 200 a5

Wariable x

Uncertainties a1 -

Wariable v

.y

a0




w. Guided Data Capture - Thermophysical and Thermochemical Data : E E|
File Edit Tools Help

Compound Mixkure Reaction Bio |

2007 tod zch O

=+ .beta.-cyclodestin
Sample 1 [cm, 98w zplx;)]

—- 2-butanone, 4-[B-methowy-2-naphthalenyl}-
Sample T [cm;x;)

= godium phozphate
Sample 1 [cm;;)

comples
= phiozpharic acid

1 -
I BioReaction 1 [.beta.-cyclodestin, 2-butanone, 4-[B-methosy-2-naphthalenyl]-, complesx)] I

ThelnewlpropertySetnowlappearslinlthe
navigation(iree.

Doubleldlick themodelibl@accesslthell
Bio Systems Properties formiibriediting




