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1 Introduction

This document describes the general layout of the code andetp the developpers to
quickly add new models, corrections into the program. ThéigdBocumented in the
Javadoc.If you want to see the details about the differerdeisoand corrections and
the program usages, you can readM®& TING documentation.

2 Package layout

e examples
This package contains all the main classes to test the progra

— test

It contains all the experimental Data and sequences toltegtrogram.

e melting

This

package contains the general classes used by mostslaisthe program.

It also contains the main class which rimsLTING. This package also contains
the CompatibleMain class which allow the user to use MELTIB®@ith the
MELTING 4 option syntax (except for the option ’-q’)

approximativeMethods
It contains all the classes which implement an approxinediivymula to
compute the melting temperature.

configuration

It contains all the classes which register the option, moded corrections
names. It contains the classes which manage the defaudngmind which
map the models and correction names with the matching dasse

correctionMethods
It regroups some of the base implementations for ion or deimat agent
corrections.

exceptions
It contains all the exceptions used in the program.

handlers
It contains all the Handler classes necessary to parse thefHds.

ionCorrection

* magnesiumcCorrections
It contains all the classes which implement a magnesiunection.
x mixedNaMgCorrections
It contains all the classes which implement a mixed sodiuagme-
sium correction.
x sodiumCorrections
It contains all the classes which implement a sodium caoect



ES

sodiumEquivalence
It contains all the classes which implement a formula to co@@m
sodium-equivalent concentration.

— methodInterfaces
It contains all the interfaces.

— nearestNeighborModel
It contains the class which uses a Nearest-Neighbor appitoacompute
the enthalpy, entropy and melting temperature.

— otherCorrections

ES

ES

dmsoCorrections

It contains all the classes which implement a DMSO correctio
formamideCorrections

It contains all the classes which implement a formamideestion.

— patternModels
It contains the base implementation of each thermodynaraitemn

*

cngPatterns

It contains the class which implements a thermodynamic mnfade
CNG repetitions computation.

cricksPair

It contains the classes which implement a thermodynamiceinioad
Crick’s pairs computation.

InternalLoops

It contains the classes which implement a thermodynamiceiniod
internal loop computation.

longBulge

It contains the classes which implement a thermodynamiceinioad
long bulge loop computation.

longDanglingEnds

It contains the classes which implement a thermodynamiceainiod
long dangling end computation.

secondDanglingEnds

It contains the classes which implement a thermodynamiceinioad
two adjacent dangling end computation.

singleBulge

It contains the classes which implement a thermodynamiceainiod
single bulge loop computation.

singleDanglingEnds

It contains the classes which implement a thermodynamiceinioad
single dangling end computation.

singleMismatch

It contains the classes which implement a thermodynamiceinioad
single mismatch computation.



x specificAcids
It contains the classes which implement a thermodynamiceinioad
specific or modified nucleic acids computation.

x tandemMismatches
It contains the classes which implement a thermodynamiceainiod
tandem mismatches computation.

x wobble
It contains the classes which implement a thermodynamiceainiod
inosine and GU base pair computation.

— sequences
It contains the classes which allow to represent nucletseand sequences
and analyze them.

3 How to add new approximative formulas

1) Creates a new class which implements the MeltingCompunisiigahod interface
or which extends the ApproximativeMode class in the melapgroximativeMethods
package.

The ApproximativeMode class already implements the pdblictionsRegisterMeth-
ods getRegister@ndvoid setUpVariables(HashMap<String, String> optiors)the
MeltingComputationMethod interface. This last methodssful to compute an equiv-
alent sodium concentration if other cations than sodiuneatered by the user.

If you extend the ApproximativeMode class, you just neednmplement the pub-
lic functionsThermoResult computesThermodynamias@boolean isApplicable@f
the MeltingComputationMethod interface. These methods@spectively important
to compute the melting temperature with the approximativenfila and to define the
conditions of application of this formula. (read the Javaftwr further information).
You also can override the different ApproximativeMode noetb

If you don't extend the ApproximativeMode class, you haveinplement all the
MeltingComputationMethod methods.Ré€gisterMethods getRegister(oid setUp-
Variables(HashMap<String, String> optionsjhermoResult computesThermodynam-
ics() andboolean isApplicable})

Don't forget to add a private static String as instance \deiaf the class. This String
must represent the approximative formula and must be printeen the verbose mode
is required by the user (see the following example).

/] Create a private static String which represents the
/1 approximative fornul a
private static String tenperatureForrmula = "formul a";



[...]
publ i c Ther moResult conput esTher nodynani cs(){

/1 To print the article reference of the approxinative

/1 formula if the verbose nbde is required.

Opt i onManagenent . nel ti ngLogger . |1 og(Level . FINE, "from
Ahsen et al. (2001)");

/1 To print the approximative forrmula (the private
/] static String)
Opt i onManagenent . nel ti ngLogger . | og(Level . FI NE,
t emrper at ur eFor nul a) ;

2) Register the approximative formula name and the class whigtesents it in the
RegisterMethods class (melting.configuration package) ¥ave to add in the func-
tion private void initialiseApproximativeMethodst) RegisterMethods this following
line :

private void initialiseApproxinmativeMethods(){

[...]

/1 To map the fornula nanme to the class which
[l inplements it.
appr oxi mati veMet hod. put ("f or mul a- Nane",
Cl assNane. cl ass) ;

4 How to add new thermodynamic model

1) Creates a new class which implements the PatternCommitéitnod interface or
which extends the PatternComputation class in the meftaiternModels package.

If the structure computed by the new class is already regidtby the program, you
can create your class in the appropriate package (cngiattericksPair, Internal-
Loops, longBulge, longDanglingEnds, secondDanglingEsitgleBulge, singleDan-
glingEnds, singleMismatch, specificAcids, tandemMisrhagcor wobble).

The PatternComputation class contains all the base impiatiens of each Pattern-
ComputationMethod method except for this functidioolean isApplicable(Environment



environment, int pos1, int pos2)

You have to implement this method to compute the enthalpyeatipy of a motif in
the duplex. You also have to override the functimolean isApplicable(Environment
environment, int pos1,int posg) define the conditions of application of the new ther-
modynamic model.

2) Always register the new model in the RegisterMethod claisamelting.configuration
package. Depending on which structure in the duplex yourmedel computes, you
will have to add one of these following lines :

e New model for Crick’s pairs computation

private void initialiseCricksMethods(){
[...]

/1 To map the nodel nane to the class which
/1 inplenents it.
cri cksMet hod. put (" nodel - Nane",
Cl assNane. cl ass);

e New model for single mismatch computation

private void initialiseSingleMsnmatchMethods(){
[...]

/1 To map the nodel nane to the class which inplenments it.
si ngl eM snat chMet hod. put (" nodel - Nane", C assNane. cl ass);

}

e New model for tandem mismatches computation

private void initialiseTandemM smat chMet hods() {
[...]

/1 To map the nopdel nane to the class which
/1 inmplenents it.
t andemM smat chMet hod. put (" nodel - Nare",



Cl assNane. cl ass);

e New model for GU base pairs computation

private void initialiseWwbbl eM smatchMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inplenents it.
wobbl eMet hod. put (" nodel - Nange",
Cl assNane. cl ass);

e New model for internal loop computation

private void initialiselnternal LoopMet hods(){

[...]

/1 To map the nodel nane to the class which
/1 inplenents it.
i nt ernal LoopMet hod. put (" nodel - Nane",
Cl assNane. cl ass) ;

e New model for single bulge loop computation

private void initialiseSingleBul geLoopMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inmplenents it.
si ngl eBul geLoopMet hod. put (" nodel - Narme",
Cl assNan®. cl ass);

e New model for long bulge loop computation



private void initialiseLongBul geLoopMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inmplenents it.
| ongBul geLoopMet hod. put (" nodel - Nane",
Cl assNan®. cl ass);

e New model for single dangling end computation

private void initialiseSingleDangli ngEndMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inplenents it.
si ngl eDangl i ngEndMet hod. put (" nodel - Nane",
Cl assNane. cl ass);

e New model for double dangling end computation

private void initialiseDoubl eDangli ngEndMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inplenents it.
doubl eDangl i ngEndMet hod. put (" nodel - Name",
Cl assNane. cl ass);

e New model for long dangling end computation

private void initialiseLongDanglingEndMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inplenents it.



| ongDangl i ngEndMet hod. put (" nodel - Nare",
Cl assNane. cl ass);

e New model for CNG repeats computation

private void initialiseCNGRepeat sMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inmplenents it.
CNGRepeat sMet hod. put (" nmodel - Nane",
Cl assNane. cl ass) ;

e New model for inosine computation

private void initialiselnosineMet hods(){

[...]

/1 To map the nbdel nane to the class
/1 which inplenents it.
i nosi neMet hod. put (" nodel - Nane",
Cl assNane. cl ass) ;

e New model for azobenzene computation

private void initialiseAzobenzeneMet hods() {
[...]

/1 To map the nbdel nane to the class

/1 which inplenents it.

azobenzeneMet hod. put (" nodel - Nane",
Cl assNane. cl ass);

e New model for locked nucleic acid computation
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private void initialiseLockedAci dMet hods() {
[...]

/1 To map the nodel nane to the class which
/1 inmplenents it.
| ockedAci dMet hod. put (" nmodel - Nane",
Cl assNane. cl ass) ;

e New model for hydroxyadenosine computation

private void initialiseHydroxyadenosi neMet hods(){

[...]

/1 To map the nodel nane to the class which
/1 inplenents it.
hydr oxyadenosi neMet hod. put (" nodel - Nane",
Cl assNane. cl ass);

3) Create gublic static String defaultFileNanes instance variable of the class. It
represents the name of the XML file containing the thermodyo@arameters for this
model. You must print it if the user requires the verbose md@e can create another
public static Stringvhich contains the thermodynamic formula of the model arirt pr
it during the verbose mode.

For each message you want to print during the verbose modemyst write this
line : OptionManagement.meltingLogger.log(Level.FINE, "ragsego print");

4) You always must override or implement this functioroid initialiseFileName(String
methodName)lt is necessary to write that the new class can use the thtymamnic
parameters of its default File or use the thermodynamicpaters of another file re-
quired by the user.

@verride
public void initialiseFileName(String nethodNane) {
super.initialiseFil eNane(net hodNane) ;

if (this.fileNane == null){
this.fileName = defaul tFileName; // The public static String
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!/l of this class.

Some base implementations have been written for some naifispeermody-
namic models, maybe your new class can extend one of thevialicbase implemen-
tations. (but you always have to do the steps 1 to 4)

4.0.1 Thermodynamic model for Crick’s pairs computation

Ifit is possible, you directly can create a new class whidkeeas the CricksNNMethod
class. (melting.patternModels.cricksPair)

The CrickNNMethod class already implements the followindplic functions of the
PatternComputationMethod interfacEhermoResult computeThermodynamics(NucleotidSegaence
sequences,intposl, int pos2, ThermoResult regNjssingParameters(NucleotidSequences
sequences, int posl, int posahdThermoResult computesHybridizationInitiation(Enviremt
environment)

A CricksNNMethod can compute the enthalpy and entropy of depy matching
structure by adding the thermodynamic parameters of eaidk’€base pair. The
implemented functiomsMissingParameters(NucleotidSequences sequencgss$it
int pos2)can determine if a thermodynamic parameter for one of thekGrpair is
missing. Finally, the implemented functidihermoResult computesHybridizationIni-
tiation(Environment environmeni§ the base implementation of the hybridization ini-
tiation computation and the symetry correction for self ptementary sequences.

If the hybridization initiation can be computed with the @tion public ThermoRe-
sult computesHybridizationInitiation(Environment enviment)of one of the follow-
ing classes : Decomposedlnitiation or Globallnitiatioouydirectly can create a new
class which extends Decomposedinitiation or Globalltidia

4.0.2 Thermodynamic model for single bulge loop computatio

If it is possible, you directly can create a new class whicteeas the GlobalSingle-
BuleLoop class (melting.patternModels.singleBulge).

The GlobalSingleBuleLoop class already implements thieviehg public functions

of the PatternComputationMethod interfac@hermoResult computeThermodynam-
ics(NucleotidSequences sequences,int posl, int pos2mdResult resulf)andis-
MissingParameters(NucleotidSequences sequences,shf imb pos2)

A GlobalSingleBuleLoop can compute the enthalpy and egtodja single bulge loop
by adding the thermodynamic parameters for the trinuaeotiontaining the single

12



bulge loop. The implemented functigsMissingParameters(NucleotidSequences se-
qguences, int posl, int pos2in determine if a thermodynamic parameter for the trinu-
cleotide containing the single bulge loop is missing.

Finally, the implemented functiomt[] correctPositions(int pos1, int pos2, int du-
plexLength)s necessary to take into account the adjacent base pairs sirtgle bulge
loop.

4.0.3 Thermodynamic model for inosine computation

If it is possible, you directly can create a new class whicteeds the InosineNN-
Method class (melting.patternModels.wobble).

The InosineNNMethod class already implements the follgwinblic functions of the
PatternComputationMethod interfac€hermoResult computeThermodynamics(NucleotidSeguence
sequences,intposl, intpos2, ThermoResult resultisMissingParameters(NucleotidSequences
sequences, int posl, int pos2)

An InosineNNMethod can compute the enthalpy and entropyQriek’s pair contain-

ing an inosine base by adding the thermodynamic parametegath Crick’s pair con-

taining aninosine base. The implemented funcightissingParameters(NucleotidSequences
sequences, int posl, int posn determine if a thermodynamic parameter for one of

the Crick’s pair containing an inosine base is missing.

Finally, the implemented functiomt[] correctPositions(int pos1, int pos2, int du-
plexLength)s necessary to take into account the adjacent base paing dfaise pair
containing the inosine.

5 How to create a new duplex structure

1) Create a new package with the name of the structure.

2) Create a new instance varialpigvate static HashMap<String, Class<? extends
PatternComputationMethod» newStructureMetbbthe class RegisterMethods in the
melting.configuration package.

[ * %
* HasMap newStructureMethod : contains all the nethods
* for the new structure conputation.
*/
private static HashMap<String, C ass<? extends
Pat t er nConput at i onMet hod>> newSt r uct ur eMet hod =
new HashMap<String, C ass<? extends PatternConputati onMet hod>>();
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3) Create a new method in the RegisterMethod class to inithie<String, Class<?
extends PatternComputationMethod» newStructureMegtoodcreated. It must con-
tains all the relationships between the new model named@ndatching implemented
class:

private void initialisenewStructureMethods(){

newSt r uct ur eMet hod. put (" nodel 1- Nane", cl assMbdel 1- Nane. cl ass);
newSt r uct ur eMet hod. put (" nodel 2- Nane", cl assMbdel 2- Nane. cl ass);
newSt r uct ur eMet hod. put (" nodel 3- Nane", cl assMbdel 3- Nane. cl ass);
[...]

}

4) Call this method in the constructor of RegisterMethod :

publ i c Regi sterMethods(){
[...]

initialisenewStructureMethods();

}

5) Create a nevpublic static final Stringas instance variable of the OptionManage-
ment class in the melting.configuration package. This §épresents the new option
name you choose to change the default model used to computewhstructure.

| * %

* Option name to choose another nmethod to conpute the

* new structure.

*/

public static final String newStructureQption-Nane =
"option-nanme";

6) Fix the default model name to use for each type of hybridiratiYou have to
add the following lines into the following methods of OptManagement :

| * %

* initialises the DNADef aul t Opti ons HashMap of the
* OptionManagenent object.

*/

private void initialisesDNADef ault Options() {

[...]
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t hi s. DNADef aul t Opt i ons. put (newSt ruct ur eOpt i on- Narre,
" DNA- def aul t Mbdel - Nane") ;

}

[ * %

* initialises the RNADef aul t Opti ons HashMap of the

* (OptionManagenent obj ect.

*/

private void initialiseRNADefaultOptions() {

[...]

t hi s. RNADef aul t Opti ons. put (newSt ruct ur eOpt i on- Narre,
"RNA- def aul t Mbdel - Nane") ;

}

| * %

* initialises the hybridDefaultOpti ons HashMap of the

* (OptionManagenent obj ect.

*/

private void initialiseHybridDefaultOptions() {

[...]

this. hybri dDef aul t Opti ons. put (newSt ruct ur eOpti on- Nane,
" DNA/ RNA- def aul t Model - Nare") ;

}

[ * %

* initialises the nmRNADef aul t Opti ons HashMap of the

* OptionManagenent obj ect.

*/

private void initialiseMRNADef ault Options() {

[...]

t hi s. mRNADef aul t Opt i ons. put (newSt ruct ur eOpt i on- Name,
" mMRNA- def aul t Model - Nanme") ;

7) Register the new option in the HashMeggisterPatternModelsf OptionMan-
agement. You just have to add this following line into the Imogkprivate void initialis-
eRegisterPatternModelsgf OptionManagement :

[ * %

* |nitialises the registerPatternhMdel s HashMap of the Opti onManagenent

15
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*/
private void initialiseRegisterPatternhMdel s(){

[0

regi sterPatternhMdel s. add( newSt r uct ur eQpti on- Nane) ;
}

8) Add in the methodbrivate void initialisePatternModels@f RegsiterMethods
the following line to register the new structure.

private void initialisePatternhMdel s(){

[...]

/Il 1t creates a relationship between the option nane

/1 for the new structure and the HashMap cont ai ni ng

/1 the nodels and the class which can conpute the new

/] structure.

Pat t er nVbdel . put (Opt i onManagenent . newsSt r uct ur eMet hod,
newSt r uct ur eMet hod) ;

9) Add a new method in the NucleotiSequences class in the rgedéquences
package to be abble to recognize if a structure between twitiqguus in the duplex
matches the new structure you created.

/1 new nmethod to recognize the new structure in the duplex
public bool ean i sNewStructure(int posl, int pos2){

[if the subsequences between the positions posl and pos2
in the duplex match the new structure, you nust return true.]

}

10) Create a newrivate PatternComputationMethaakstance variable in the Near-
estNeighborMode class in the melting.nearestNeighboeMmatkage. This new in-
stance represents an object PatternComputationMethadhigha new instance of one
of your implemented class which can compute the new stractur

[ *x*

* PatternConput ati onMet hod newStructureMethod : represents
* the nodel for new structure conputation.

*/

private PatternConputati onMet hod newSt ruct ur eMet hod;
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11) Create a new method in the NearestNeighborMode class talisét the Pat-
ternComputationMethod newStructureMethod :

private void initialiseNewStructureMethod()({

/1l Get the option nane (public static final instance

/1 variable of OptionManagerment) which allows to change

/1 the nodel to compute the new structure.

String optionName = Opti onManagenent. newSt ruct ur eQpti on- Nane;

/1l Get the nodel name (nodel nane) which allows to change

/1 the nodel to conmpute the new structure and initialise the

/1 PatternConputati onMet hod newSt ruct ur eMet hod.

String methodName = this.environnent. getOptions().get(opti onNane);
this.newStructureMethod = initialiseMethod(optionNanme, net hodNane);

}

12) If the new structure you added contains perfectly matchemglpairs, maybe
you have to change the methpdvate int [] getPositionsPattern(int posbf the Near-
estNeighborMode class.

This method defines the positions of a structure in the dudegxerfectly matching
structure or a structure composed of non perfectly matdbésg pairs or composed of
modified nucleic acid(s)).

If you need the adjacent base pairs to the non perfectly rimgdtase pair or the modi-
fied nucleic acid, you can add a method which corrects thdiposiof the structure in
the duplex, in the class computing the new structure. (seéalfowing example and
the Javadoc)

private int[] correctPositions(int posl, int pos2,
i nt dupl exLengt h){

if (posl > 0){

posl --;

}

if (pos2 < duplexLength - 1){

pos2 ++;

}

int [] positions = {posl, pos2};

return positions;

}

13)Change the methqativate PatternComputationMethod getAppropriatePatter
Model(int [] positions)of NearestNeighborMode to add your new structure initéalis
tion.

17



/1 Method to get the adapted PatternConputati onMethod to

/1 compute the structure defined at the positions int []

/'l positions.

private PatternConputati onMet hod get Appropri at ePatt er nModel
(int [] positions){

/1 if the new structure is always a termnal structure, you
/1l can change the nethod here.
if (positions[0] == 0 || positions[1l] ==

envi ronnent . get Sequences() . get Dupl exLength() - 1){

(-]

/1 call the Nucl eotidSequences nethod to recognize the identity

/1 of the new structure

el se if (environment. get Sequences().isNewStructure(positions[0],
positions[1])){

if (this.newStructureMethod == null){

initialiseNewStructureMethod(); // initialise the
/I Pat t er nConput at i onMet hod
/1l newStructureMet hod

}

return this.newStructureMet hod;

}
}

/1 if the structure is not always a term nal structure, you can
/1 change the nethod here.

[...]

/1 call the Nucl eoti dSequences nethod to recognize the identity

/1 of the new structure

el se if (environment. get Sequences().isNewStructure(positions[0],
positions[1])){

if (this.newStructureMethod == null){
initialiseNewStructureMethod(); // initialise the
/] Pat t er nConput at i onMet hod
/'l newStructureMet hod
}
return this.newStructureMethod;
}
[...]
}
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14) Create the new class(es) representing your model(s) farevestructure as it
is explained in the sectiodow to add new thermodynamic model

6 How to add new nucleic acids

1) Add the name to the new nucleic acid in the SpecificAcidNanmesrein the melt-
ing.sequences package :

public enum Speci fi cAci dNanes {

i nosi ne, | ockedNucl ei cAci d, hydroxyadeni ne, azobenzene,
newNucl ei cAci dNane

}

2) Register the new nucleic acid syntax in the ArrayldggistingNucleicAcidsf
BasePair in the melting.sequences package. You just haadddhe following line
into the methogublic static void initialiseNucleicAcidListgf BasePair :

| * %

* initialises the ArrayList existingNucleicAcids of the
+ BasePair cl ass.

*/

public static void initialiseNucleicAcidList(){

[...]

/1l You have to choose a syntax (String representation)
/1 of the new nucleic acid in the String sequence.

/1 It is this syntax which will be recognized by the
/1 programwhen it anal yzes the sequences.

exi stingNucl ei cAci ds. add( " newAci d-synt ax");

}

3) Create a relationship between the nucleic acid syntax inAtinayList exist-
ingNucleicAcidof BasePair and the nucleic acid name registered in the fBpwd-
Names enum. You have to add the following line into the mettdalic static void ini-
tialiseModifiedAcidHashmap@f NucleotidSequences in the melting.sequences pack-
age:

| * %
* initialises the HasMap nodi fi edAci dNanes of the
* Nucl eoti Sequences cl ass.
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*/
public static void initialiseMdifiedAci dHashmap(){
[...]

nmodi fi edAci dNanes. put (" newAci d- synt ax",
Speci fi cAci dNames. newNucl ei cAci dName) ;

}

4) Create a new class to manage the computation of the new aadig as it is
explained in the sectioHlow to add new thermodynamic modéh new nucleic acid
is considered as a new structure in the computation of tHeaggyt and entropy of the
Crick’s pair containing the new nucleic acid.)

7 Howto add new corrections for Na, Mg, K, Tris, DMSO
and/or formamide

7.1 New ion correction

1) Create a new class which implements the CorrectionMethtadface or, if it is
adapted, which extends the EntropyCorrection class in #léng.correctionMethods
package.

The class must be created in the adapted package : melti@gicection.magnesiumCorrection

if itis a new magnesium correction, melting.ionCorrectinixedNaMgCorrection if it

is a new mixed monovalent correction, magnesium correctiomelting.ionCorrection.sodiumCorrection
if it is a new sodium correction.

If you just implement the CorrectionMethod interface, yoavé to implement
the public method$oolean isApplicable(Environment environmeai)d ThermoRe-
sult correctMeltingResults(Environment environm@iritg first method is important to
define the conditions of application of the ion correctiod #re second is important to
correct the computed melting temperature.

The EntropyCorrection is a base implementation for ionexiions which directly
correct the computed entropy and then compute te meltingeesture. If you ex-
tend EntropyCorrection, you have to override the publichmdtoolean isApplica-
ble(Environment environmertt) define the conditions of application of the ion correc-
tion.

The public method’hermoResult correctMeltingResults(Environment enwvirent)is

already implemented by EntropyCorrection but you have tridgde the methogro-
tected double correctEntropy(Environment environmémgorrect the computed en-
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tropy.

2) Register the ion correction name and the class which repte#en the Regis-
terMethods class (melting.configuration package). Yowehavadd into the function
private void initialiselonCorrectionMethod@f RegisterMethods this following line :

private void initialiselonCorrectionMethod(){

[0

i onCorrection. put ("sodi unCorrection- Nanme",
Cl ass- Nane. cl ass);
}

3) Don't forget to add grivate static Stringnstance variable in your class. This
String represents the correction formula you applied tacthraputed melting temper-
ature or the computed entropy and must be printed if the werbwode is required by
the user.

/] Create a private static String which represents the
/'l correction formula
private static String correctionFornmula = "formul a";

[0

/1 To print the article reference of the correction

/1 formula if the verbose node is required.

Opti onManagenent . el ti ngLogger .| og(Level . FINE, "article
reference of the correction");

/1 To print the correction forrmula (the private static String)
Opt i onManagenent . nel ti ngLogger . | og(Level . FI NE,
correctionFormul a);

4) In case of sodium corrections, you can use the methdalic static computes-
NaEquivalent(environmertf the Helper class in melting package to convert the sodium
concentration entered by the user into a sodium equivatamtentration which takes
into account the other cations entered by the user.
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doubl e NaEq = Hel per. conput esNaEqui val ent (envi ronnent) ;

7.2 New sodium equivalence formula

1) Create a new class (in the melting.ionCorrection.sodiuniEdence package) which
implements the SodiumEquivalenceMethod interface arjsfadapted, which extends
the SodiumEquivalent class in the melting.ionCorrecodiumEquivalence package.

If you just implement the SodiumEquivalenceMethod integfayou have to implement
the public methodslouble computeSodiumEquivalent(double Na, double Mghldou
K, double Tris, double dNTR)ndboolean isApplicable(HashMap<String, String> op-
tions).

The first is important to compute a sodium equivalence deipgrah the ions entered
by the user. The second method is important to define the tonsliof application of
the sodium equivalent formula.

The SodiumEquivalentis a base implementation for sodiunivatence computa-
tion If you extend SodiumEquivalent, you have to overrideplublic methodoolean
isApplicable(HashMap<String, String> options) define the conditions of applica-
tion of the sodium equivalence. The public methdmlible computeSodiumEquiva-
lent(double Na, double Mg, double K, double Tris, double BNfas to be imple-
mented to compute the sodium equivalence.

2) Register the sodium equivalence name and the class whicasegts it in the
RegisterMethods class (melting.configuration packagei.have to add into the func-
tion private void initialiseNaEqMethods¢f RegisterMethods this following line :

private void initialiseNaEqMet hods(){
[...]

NaEgMet hod. put (" sodi unEqui val ence- Nane", C ass- Nane. cl ass);
}

3) Don't forget to add grivate static Stringnstance variable in your class. This
String represents the correction formula you used to coenfhé sodium equivalent
concentration and must be printed if the verbose mode idnextjby the user.

/]l Create a private static String which represents the
/'l sodium equi val ence fornmul a.
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private static String equival enceForrmula = "formul a";

[0

/1 To print the article reference of the sodi um equival ence

/1 formula if the verbose nbde is required.

Opt i onManagenent . nel ti ngLogger . |1 og(Level . FINE, "article
reference of the formula");

/1 To print the correction forrmula (the private static String)
Opt i onManagenent . nel ti ngLogger . | og(Level . FI NE,
equi val enceFor nul a) ;

7.3 New DMSO and formamide corrections

1) Create a new class which implements the CorrectionMethtadface or, if it is
adapted for a new DMSO correction, which extends the DNADMS@ections class
in the melting.correctionMethods package. You must cregate class int the adapted
package : melting.otherCorrections.dmsoCorrectionkgges if it is a DMSO correc-
tion or melting.otherCorrections.formamideCorrectipaskage if it is a formamide
correction.

If you just implement the CorrectionMethod interface, yawé to implement the pub-
lic methodsboolean isApplicable(Environment environmeai)d ThermoResult cor-

rectMeltingResults(Environment environmerite first method is important to define
the conditions of application of the correction and the selcis important to correct

the computed melting temperature.

The DNADMSOCorrections is a base implementation for DMS@ettions and is
focused on DNA sequences. If you extend DNADMSOCorrectigoa have to over-
ride the public methotboolean isApplicable(Environment environmetatdefine the
conditions of application of the DMSO correction. The pabtiethodThermoResult
correctMeltingResults(Environment environmemds to be implemented to compute
the DMSO correction.

2) Register the correction name and the class which repregéntthe Register-
Methods class (melting.configuration package). You haaeltbinto one of these func-
tions of RegisterMethodsprivate void initialiseDMSOCorrectionMethodg) private
void initialiseFormamideCorrectionMethod¢his following line :
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| * %

* initialises the DMSOCorrecti onMet hod HashMap of the
* Regi st er Met hods obj ect.

*/

private void initialiseDVSOCorrectionMethod(){

[...]

DMSQOCor r ect i on. put (" DMSOCor r ect i on- Nane",
Cl ass- Nane. cl ass) ;
}

| * %
* initialises the formani deCorrecti onMet hod HashMap of the
* Regi st er Met hods obj ect .
*/
private void initialiseFormn deCorrectionMethod(){
[...]
f or mam deCorrecti on. put ("f or mani deCorrecti on- Nanme",
Cl ass- Nane. cl ass);
}

3) Don't forget to add grivate static Stringnstance variable in your class. This
String represents the correction formula must be printéeif/erbose mode is required
by the user.

/]l Create a private static String which represents the
/1 correction fornula.
private static String correctionFornula = "formul a";

[...]

/1 To print the article reference of the correction

/1 formula if the verbose nbde is required.

Opt i onManagenent . nel ti ngLogger. | og(Level . FINE, "article
reference of the formula");

/1 To print the correction forrmula (the private static String)

Opt i onManagenent . nel ti ngLogger . | og(Level . FI NE,
correctionFormul a);
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8 How to add new ion and denaturing agent species

1) Create a new method in the Environment class from the mefiamkage. This
method must facilitate the usage of the new ion or denatwiyggnt species concentra-
tion in the program.

publ i c doubl e get NewSpeci es() {
i f (concentrations.contai nskey("newSpeci es-Nane")){
return concentrations. get("newSpeci es- Nanme") ;

}

return O;

}

2) If the new species concentration is a "required ion coneéiotr”, that's to say
the new species can be the only one species in the solutiootkieo ions are neces-
sary), you have to change the methmilate boolean isRequiredConcentrationisy()
the Environment class.

private bool ean i sRequi redConcentrations(){
double Na = O;

double My = O;

double K = 0;

double Tris = 0;

/1 The new species nust be initialised
doubl e NewSpecies = 0;

if (concentrations.contai nskKey("Na")){
Na = concentrations.get("Na");

}

i f (concentrations.containsKey("M")){
My = concentrations.get("M");

}

if (concentrations.contai nskey("K")){
K = concentrations. get ("K");

}

if (concentrations.contai nsKey("Tris")){
Tris = concentrations.get("Tris");

}

/1 To get the concentration of the new species
if (concentrations.contai nskey("newSpecies"))({
Tris = concentrations. get("newSpeci es");

}
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/1l the new species concentration nmust be strictly positive
if (N>0]] K>0]| Mp >0 || Tris >0 || newSpecies > 0){
return true;

}

return fal se;

}

Now, the future steps depend on the identity of the new spgia want to add.

8.1 New ion species

MELTING is currently using the algorithm from Owczarzy et 2008 (see the MELT-
ING documentation for the complete reference.)to corteetdtomputed melting tem-
perature depending on the ion concentrations. This alguorian take into account the
effect of monovalent cations and one divalent cation : thgmeaium.

1) If the new ion species can be integrated into the algorith@w€zarzy et al, 2008,
you have to change the meth@dblic CorrectionMethod getlonCorrectionMethod
(Environment environmendf the RegisterMethods class in the melting.configuration
package. Otherwise, you must report to the following secfmr new denaturing
agentseven thought the new species is not a denaturing agent.

public Correcti onMet hod getl onCorrecti onMet hod
(Envi ronment envi ronment) {

/'l A specific ion correction is required by the user.
i f (environnment.getQptions().contai nsKey

(Opti onManagenent . i onCorrection)){
[...]
}

/'l No specific ion correction is required, the

/1 algorithmfrom Onzarzy et al, 2008 will now be
/1 used. You have to include your new i on species
/'l here.

el se{

/1 If it is a new nonoval ent cation, you nust change

/1 the nmonoval ent concentration.

doubl e nonoval ent = environment.getNa() + environment. getK()
+ environnent.getTris() / 2
+ envi ronnent . get NewSpeci es() ;
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[...]

/1l Here are the inportant variable you may have to

/1l change to integrate your new ion species (if it

/1 is a divalent cation or other ion and you know a

/1 relationship between magnesi um concentration and

/1 this new ion species.)

double My = environnent.getMy() - environnent. get DNTP();
double ratio = Math.sqrt (M) / nonoval ent;

[...]
}
}

2) If you know a relationship between your new ion species andWp Tris or K,
don’t forget to add your new ion species in the different sésscomputing a sodium
equivalence in the melting.ionCorrection.SodiumEqumnapackage. You will have to
change the following methods :

In the different classes from the melting.ionCorrectiadi@mEquivalent package.

publ i ¢ doubl e conput eSodi unEqui val ent (doubl e Na, double M,
doubl e K, doubl e Tris, double dNTP, doubl e newSpecies) {

/1 Change the base inplenentation in the Sodi unEqui val ent
/'l class too.

doubl e NaEq = super. get Sodi unEqui val ent (Na, My, K, Tris,
dNTP, doubl e newSpeci es, paraneter);

[...]

return NaEq;
}

Inthe SodiumEquivalentMethodinterface from the meltingthodinterfaces pack-
age.

publ i ¢ doubl e conput eSodi unEqui val ent (doubl e Na, double M,
K, double Tris, double dNTP, doubl e newSpeci es);

In the ApproximativeMode class from the melting.approxineMethods

public void setUpVariabl es(HashMap<String, String> options) {
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this. environment = new Environnent (options);

i f (isNaEgPossible())({

if (environnent.getMy() > O || environnent.getK() > 0
|| environment.getTris() >0
| | environment. get NewSpeci es() > 0){

-]
-]
-]

In the Helper class from the melting package

public static doubl e conputesNaEqui val ent (Envi r onnent
envi ronnent ) {
doubl e NaEq = environment.get Na() + environment. get K()
+ environnent.getTris() / 2
+ envi ronnent . get NewSpeci es() ;

8.2 New denaturing agent species or other species

1) If the new species is an ion which can’t be included in the @ligm from Owczarzy
et al. 2008 or if it is a new denaturing agent, you have to eraatew instance vari-
able of RegisterMethods in the melting.cinfiguration pagkalhe newprivate static
HashMap<String, Class<? extends CorrectionMethaodgister all the corrections for
the new species.

[ *x*
* HasMap formam deCorrection : contains all the nethods for
* the new species correction.
*/
private static HashMap<String, C ass<? extends Correcti onMet hod>>
newSpeci esCorrection =
new HashMap<String, C ass<? extends CorrectionMethod>>();

2) You have to create a new method in RegisterMethods to iisgisthe new HasMap
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| * %
* initialises the newSpeci esCorrecti onMet hod HashMap of
* the Regi sterMethods object.
*/
private void initialiseNewSpeci esCorrecti onMethod(){
[...]
newSpeci esCorrecti on. put (" NewSpeci esCorrecti on- Narme",
Cl assNan®. cl ass);
}

3) You have to create a new option to give the possibility to ¢feastme correction
for the new species. You must add a ngublic static final Stringn the OptionMan-
agement class to register the name of the new option. (rgedtinfiguration package)

[ * %

* Option name for to change the default correction for the
* New speci es.

*/

public static final String newSpeci esOption = "Option-Nanme";

4) Choose a default new species correction for each type ofidightion in the
following methods of OptionManagement :

| * %

* initialises the DNADef aul t Opti ons HashMap of the
* (OptionManagenent obj ect.

*/

private void initialisesDNADef aultOptions() {

[...]

t hi s. DNADef aul t Opti ons. put ( newSpeci esOpti on,
" DNAdef aul t Correcti on- Nane") ;
}

| * %

* initialises the RNADef aul t Opti ons HashMap of the
* (OptionManagenent object.

*/

private void initialiseRNADefault Options() {

[...]

t hi s. RNADef aul t Opti ons. put ( newSpeci esOpti on,
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" RNAdef aul t Correcti on- Name");

}

[ *x*

* initialises the hybridDefaultOpti ons HashMap of the
* OptionManagenent object.

*/

private void initialiseHybridDefaultOptions() {

[...]

thi s. hybri dDef aul t Opti ons. put (newSpeci esOpti on,
" DNARNAdef aul t Correcti on- Nane") ;

}

[ * %

* initialises the nmRNADef aul t Opti ons HashMap of the
* (OptionManagenent obj ect.

*/

private void initialiseVMRNADef aul t Options() {

[...]

t hi s. mRNADef aul t Opt i ons. put ( newSpeci esOpti on,
"mRNAdef aul t Correcti on- Nane") ;

5) You have to register the new option in the HashMegisterEnvironmentOptions
of OptionManagement. You just have to add the following limte the methogbrivate
void initialiseRegisterEnvironmentOptionsf)OptionManagement :

[ **

* |nitialises the registerEnvironnent Opti ons HashMap of the
* (OptionManagenent obj ect.

*/

private void initialiseRegisterEnvironmentOptions(){

[...]

regi st er Envi ronnent Opt i ons. add( newSpeci esOpti on);

}
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6) You have to register the new species and the new correctans ih Regis-
terMethods (melting.configuration package). You must deidfbllowing line to the
methodprivate void initialiseOtherCorrectionMethody)

[ *x*

* initialises the otherCorrectionMethod HashMap of the
* Regi st er Met hods obj ect.

*/

private void initialiseQherCorrecti onMet hod(){

[...]

/] create a relationship between the new option and

//the corrections registered for the new speci es.

ot her Correcti on. put (Opti onManagenent . newSpeci esOpti on,
newSpeci esCorrection);

}

7) You have to complete the methpdblic ThermoResult computeOtherMelting-
Corrections(Environment environmeiwf) RegisterMethods. This method is important
to correct the melting temperature if another ion or denagLegent species are present

public ThernmoResult conputeQ herMel tingCorrections(Environnent
envi ronnent ) {
[...]

/1 Check if the new species is present in the environnent
i f (environnment. get NewSpeci es() > 0){

/1 Get the correction associated with the option nane of the

/'l new speci es.

Correcti onMet hod newSpeci esCorrection =

get Correcti onMet hod( Opt i onManagenent . newSpeci esCorr ecti on,

envi ronnment . get Opti ons() . get (Opti onManagenent . newSpeci esCorrection));

i f (newSpeciesCorrection == null){

t hr ow new NoExi sti ngMet hodException("There is no inmpl enented
new species correction.");

}

el se if (newSpeci esCorrection.isApplicable(environnent))(
envi ronnent . set Resul t
(newSpeci esCorrection.correctMeltingResults(environnent));

}

el se {
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t hr ow new Met hodNot Appl i cabl eExcepti on(" The new speci es correction
is not applicable with this environnent
(option " + OptionManagenent. newSpeci esCorrection + ").");

8) Create a new class for the new species corrections as itlgiegd in the section
How to add new corrections for Na, Mg, K, Tris, DMSO and/onfiamide

9 How to change the default textitMelting options

You can change the default textitMelting options in the Opiilanagement class from
the melting.configuration package. There are differeraalebprions for each type of
hybridization.

| * %

* initialises the DNADef aul t Opti ons HashMap of the
* (OptionManagenent obj ect.

*/

private void initialisesDNADef ault Options() ({

t hi s. DNADef aul t Opti ons. put ( NNMet hod, "san04");

t hi s. DNADef aul t Opti ons. put (si ngl eM smat chMet hod, "al | sanpey");
t hi s. DNADef aul t Opti ons. put (t andenM snmat chMet hod, "al | sanpey");
t hi s. DNADef aul t Opti ons. put (i nt er nal LoopMet hod, "san04");

t hi s. DNADef aul t Opti ons. put ( si ngl eDangl i ngeEndMet hod, "bonm00");
t hi s. DNADef aul t Opti ons. put (doubl eDangl i ngendMet hod, "sugdna02");
t hi s. DNADef aul t Opt i ons. put ( si ngl eBul geLoopMet hod, "tan04");

t hi s. DNADef aul t Opti ons. put (| ongbDangl i ngeEndMet hod, "sugdna02");
t hi s. DNADef aul t Opti ons. put (| ongBul geLoopMet hod, "san04");

t hi s. DNADef aul t Opti ons. put (appr oxi mati veMbde, "wetdna91");

t hi s. DNADef aul t Opt i ons. put ( DMSOCor r ecti on, "ahs01");

t hi s. DNADef aul t Opti ons. put (f or mani deCorrection, "bla96");

t hi s. DNADef aul t Opti ons. put (i nosi neMet hod, "san05");

t hi s. DNADef aul t Opti ons. put ( hydr oxyadeni neMet hod, "sugO01");

t hi s. DNADef aul t Opti ons. put (azobenzeneMet hod, "asa05");

t hi s. DNADef aul t Opti ons. put (| ockedAci dMet hod, "ntt04");

t hi s. DNADef aul t Opt i ons. put ( NaEqui val ent Met hod, "ahs01");

}

| * %

* initialises the RNADef aul t Opti ons HashMap of the
* OptionManagenent object.
*/
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private void initialiseRNADefaul t Options() {

t hi s. RNADef aul t Opti ons. put ( NNMet hod, "xi a98");

t hi s. RNADef aul t Opti ons. put (si ngl eM snmat chMet hod, "zno07");

t hi s. RNADef aul t Opti ons. put (wobbl eBaseMet hod, "tur99");

t hi s. RNADef aul t Opti ons. put (t andenM snmat chMet hod, "tur06");

t hi s. RNADef aul t Opti ons. put (i nt er nal LoopMet hod, "tur06");

t hi s. RNADef aul t Opt i ons. put ( si ngl eBul geLoopMet hod, "tur06");

t hi s. RNADef aul t Opti ons. put (| ongBul geLoopMet hod, "tur06");

t hi s. RNADef aul t Opti ons. put (CNGWet hod, "bro05");

t hi s. RNADef aul t Opti ons. put (appr oxi mati veMbde, "wetrna9l1");

t hi s. RNADef aul t Opti ons. put (i nosi neMet hod, "zno07");

t hi s. RNADef aul t Opt i ons. put ( NaEqui val ent Met hod, "ahs01");

t hi s. RNADef aul t Opti ons. put (DMSOCor recti on, "ahs01");

t hi s. RNADef aul t Opti ons. put (f ormani deCorrection, "bla96");

t hi s. RNADef aul t Opti ons. put ( si ngl eDangl i ngendMet hod, "ser08");
t hi s. RNADef aul t Opti ons. put (doubl eDangl i ngEndMet hod, "ser06");
t hi s. RNADef aul t Opti ons. put (I ongDangl i ngEndMet hod, "sugrna02");
}

[ *x*

* initialises the hybridDefaultOpti ons HashMap of the
* OptionManagenent object.

*/

private void initialiseHybridDefaultOptions() {

t hi s. hybri dDef aul t Opti ons.
thi s. hybri dDef aul t Opti ons.
this. hybri dDef aul t Opti ons.
this. hybri dDef aul t Opti ons.
t hi s. hybri dDef aul t Opti ons.

}

| * %

put ( NNMvet hod, "sug95");
put (appr oxi mati veMode,
put ( NaEqui val ent Met hod,

"Wet dnar na91") ;
"ahs01");

put (DMSQCor r ecti on, "ahs01");
put (formam deCorrection, "bla96");

* initialises the nRNADef aul t Opti ons HashMap of the
* (OptionManagenent object.

*/

private void initialiseMRNADef ault Options() {
t hi s. TRNADef aul t Opt i ons. put (NNMet hod, "tur06");

t hi s. mRNADef aul t Opt i ons. put ( NaEqui val ent Met hod,
t hi s. MRNADef aul t Opt i ons. put ( DMSOCor r ect i on,

t hi s. MRNADef aul t Opti ons. put (f or mani deCorrecti on,

}
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10 XML Files

10.1 General information

All the XML files containing the thermodynamic parameters i@rthe Data folder. In
each file, | put the data set of a scientific article or | cobielcthe complementary data
set of several articles.

| have used the nandatafor the main node of each XML file. The name oflata
subnode is choosen depending on the structure and the nhegehte made for. You
can see the different existing subnode and existing at&ghim the following section.
The enthalpy and entropy value are in cal/mol and are putascter of the subsubn-
odes enthalpy and entropy. (see the following example)

<data type="crick">
<nei ghbor sequence="AA/ TT">
<ent hal py>- 7900. 0</ ent hal py>
<entropy>- 22. 2</ ent r opy>
</ nei ghbor >
<nei ghbor sequence="AC TG'>
<ent hal py>- 8400. 0</ ent hal py>
<ent ropy>-22. 4</ entropy>
</ nei ghbor >

[...]

<initiation type="per-@cC'>
<ent hal py>100. 0</ ent hal py>
<ent ropy>- 2. 8</ entropy>
</initiation>

<symmetry>
<ent hal py>0. 0</ ent hal py>
<entropy>-1. 4</entropy>
</ symretry>
</ dat a>

Each enthalpy and entropy value are stocked into a Thernaodips object. (see
the Javadoc for the Thermodynamics class from melting gpeka

10.2 List of existing nodes and attributes

10.2.1 Parameters for perfectly matching structures
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Node name | Attributes attributes values

data type crick
single-mismatch
tandem-mismatch
long-mismatch
modified-nucleotideg
repeats
single-bulge-loop
long-bulge-loop
single-dangling-end
double-dangling-eng
long-dangling-end
wobble

Subnode name| Attributes attributes values

neighbor sequence| crick’s pair XX/XX

initiation type one-GC-Pair

all-AT-pairs
per-A/T
perG/C

terminal type per-A/U
per-A/T
5-T/IA

10.2.2 Parameters for structures containing wobble base jrasingle mimsatch,
tandem mismatches or internal loop
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Subnode name| Attributes attributes values

mismatch sequence crick’s pair XX/XX
YRR/RRY
RYY/YYR
YYR/RYY
YRY/RYR
RRY/YYR
size X (number of nucleotides)
type initiation
first-non-canonical-pair
loop 1x2
1xn-n>2
2x3
others-non-2x2
1x1
closing G/C
CIG
U/A
AU
not-G/C

closure type per-A/U
per-G/U

asymetry
penalty type G/G-adjacent-AA-or-nonCanonicalPyrimidin

AG-GA-UU-adjacent-UU-CU-CC-AA

parameters sequence A/A

GIG

u/u
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10.2.3 Parameters for structures containing bulge loop

Subnode name| Attributes attributes values
bulge size X (number of nucleotides
sequence| trinucleotide XXX/XXX
type initiation
closure type per-A/U
per-G/U

10.2.4 Parameters for structures containing specific nucie acids

Subnode name| Attributes attributes values
modified sequence | XXX/XX or XXXX/XX
type trans
cys
sens 3
5
closure type per-A/U
per-G/U
terminal type per-1/U

10.2.5 Parameters for structures containing CNG repeats

Subnode name| Attributes | attributes values
CNG sequence| CNG pattern XXX
repeats 2t07
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10.2.6 Parameters for structures containing dangling end

Subnode name| Attributes attributes values
dangling sequence| dangling end XX/X, XXX/X or XXXX/X
sens 5
3

10.3 what to change if you add new subnodes or new attributes

The current Handler classes in the package melting.handéer manage this type of
node hierarchy :

<data type="strucure-type">

<subnode attributel="val uel" attribute2="val ue2">
<ent hal py>xx[ . ..]xx. x</ ent hal py>
<entropy>xx[...]xx.x</entropy>

</ subnode>

[...]

<subnode sequence="AA TT">

<ent hal py>xx[ . ..]xx. x</ ent hal py>
<entropy>xx[...]xx.x</entropy>
</ subnode>

</ dat a>

1) You have to register your new attribute in the DataHandlasglin the melt-
ing.handlers package. You need to change the mgthbtc void endElement(String
uri, String localName, String nam#&) build the matching key in the dictionnary which
will contain the thermodynamic parameters :

@verride

public void endEl enment (String uri, String | ocal Nane, String nane)
t hrows SAXException {

if (subHandler !'= null) {

subHandl er. endEl enent (uri, | ocal Name, nane);

i f (subHandl er. hasConpl et edNode()) {

Ther nroHandl er handl er = (ThernmoHandl er) subHandl er;

String key = nane;

if (handler.getAttribut().containsKey("type")) {

key += handler.getAttribut().get("type");

}
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[...]

/1 Add your new attribute here

i f (handler.getAttribut().containsKey("newAttribute-Nane")) {

key += "subnode- Nane" + handl er.getAttribut().get("newAttri bute-Nanme");
}

[...]

}

The dictionnary key for each thermodynamic parameter mdsts the following
syntax,

Subnode-nameAttributelValuelAttribute2Value2

but it can be different for some attributes. (see the methatttails)

2) You have to create (or change) a method in the DataColless dtam the melting
package to more easily get the thermodynamic parametersgeal See the example
below :

[ *x*

* to get the Thernodynam cs object containing the paranmeters
* for the base pair (basel, base2) next to the m smatching

* base pair.

* @aramstring basel : fromthe sequence (5 3')

* @aramstring base2 : fromthe conpl enentary sequence (3'5")
* @eturn Thernodynani cs obj ect containing the paraneters for

*

t he base pair (basel, base2) next to the nismatching base pair.
*
/
publ i ¢ Ther nodynani cs get O osureVal ue(String basel, String base2){
Ther modynami cs s = data.get("cl osure"+"per-"+basel + "/"

+ base?);
return s;

}

/1 Your method can be sinmilar to the follow ng nmethod

publ i ¢ Ther nodynani cs get NewTher nodynam cParaneterl(arg-1, ..., arg-n){

Ther nodynami cs s = data. get("node-nane"+"attribute-1"+val ue-1
+...]+"attribute-n"+val ue-n);

return s;

}
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11 How to change the default ion corrections

You can change the default ion corrections in the metpiblic CorrectionMethod
getlonCorrectionMethod (Environment environmaerithe class RegisterMethod from

the melting.configuration package.
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