<?xm version="1.0""?>

<l-- FILE: shaw_nodel _1997. xmi
CREATED : 19t h Sept eneber 2003
LAST MODI FIED : 19th Septeneber 2003
AUTHOR : Cat herine Ll oyd

The Bi oengi neering Institute
The University of Auckl and

MODEL STATUS : This nodel confornms to the Cell ML 1.1 Specification and the Cell M. Metadata :

DESCRIPTION : This file contains a Cell M. description of Shaw and Rudy’s 1997 mat hemati cal

CHANGES:

S

<nodel

nanme="shaw_nodel 1997"

cnet a: i d="shaw _nodel 1997"

xm ns="http://ww.cellm.org/cellm/1 1#"

xmns:cellm ="http://ww.cellm.org/cellm/1 1#"

xm ns:crmeta="http://ww. cel |l m . org/ netadata/1l. O#"

xm ns: xli nk="http://ww.w3. org/ 1999/ x|l i nk" >

<r df : RDF

xm ns: rdf =" http://ww. w3. org/ 1999/ 02/ 22- r df - synt ax- ns#"
xm ns: cneta="http://ww. cell m.org/netadata/1l. O#"
xm ns: bgs="http://ww.cel I ml.org/ bgs/1. 1#"
xm ns:dc="http://purl.org/dc/el ements/1.1/"
xm ns: dcternms="http://purl.org/dc/terns/"
xm ns: vCard="http://ww. w3. org/ 2001/ vcard-rdf/ 3. 0#" >

<l--

The foll owi ng RDF bl ock contains netadata that applies to this docunent

as a whole, as indicated by the enpty about attribute on the
<rdf: Description> el enent.

-->

<rdf: Description rdf:about="">
<I--

The Model Buil der Metadata. The Dublin Core "creator" el enent

to indicate the person who translated the nodel into Cell M.
-->
<dc: creator rdf:parseType="Resource">
<vCard: N rdf: parseType="Resource" >
<vCard: Fanmi | y>LI oyd</vCard: Fani | y>
<vCar d: G ven>Cat heri ne</vCard: G ven>
<vCard: O her >May</vCard: O her >
</vCard: N>
<vCard: EMAI L rdf: parseType="Resource">
<rdf:val ue>c. || oyd@uckl and. ac. nz</ rdf : val ue>

<rdf:type rdf:resource="http://int.org/vCard/ 3. 0#i nternet" />

</ vCard: ENAI L>
<vCar d: ORG rdf: parseType="Resource">
<vCard: Orgnane>The University of Auckl and</vCard: Or gnane>

<vCard: Orguni t >The Bi oengi neering Institute</vCard: Orgunit>

</vCard: ORG
</ dc: creator>

I



<l --
The Creation Date netadata. This is the date on which the nodel
was translated into Cell M.

-->

<dcterns: created rdf:parseType="Resource">
<dct er ns: WBCDTF>2003- 09- 19</ dct er ms: WBCDTF>

</ dcterns: creat ed>

<I--
The Modification History netadata. This lists the changes that have been

made to the docunent, who nade the changes, and when they were made.
-->

<!-- The Publisher netadata. -->
<dc: publ i sher >
The University of Auckland, The Bi oengineering Institute
</ dc: publi sher>
</rdf: Description>

<l--
The followi ng netadata refers to the nodel itself, as indicated by the
reference to the ID "shaw nodel 1997", which is declared on the
<nodel > el ement .

-->

<rdf: Description rdf:about="#shaw nodel 1997">
<!-- A human readabl e nane for the nodel. -->

<dc:title>
The Shaw and Rudy 1997 Model of El ectrophysiol ogical Effects of Acute
Myocardi al |schem a

</dc:title>

<l-- A conmment regarding the nodel. -->
<cnet a: conment rdf: parseType="Resource">
<rdf : val ue>
This is the Cell M. description of Shaw and Rudy’s nat hemati cal nodel
of the el ectrophysiol ogical effects of acute nyocardial ischenia
</rdf:val ue>
<l-- The creator of the coment. -->
<dc: creator rdf:parseType="Resource">
<vCar d: FN>Cat heri ne LI oyd</vCard: FN>
</ dc: creator>
</ cmet a: conment >

<l-- The nodel is relevant to all nmanmals. -->
<cmet a: speci es>Manmal i a</ cnet a: speci es>

<cmeta: bio_entity>Ventricular Myocyte</cneta: bio_entity>

<l--
The Cel | M. Met adata Specification recomends that bibliographic netadata
is used to provide information about the original nodel reference. The
"identifier" attribute on the "Bibliographi cReference" class provides an
elegant way to identify a cited refernce using a database identifier
such as Pubned. All associated data such as author, journal title,
date, etc can be | ooked up on the database.

-->

<bgs: reference rdf: parseType="Resource">
<bgs: Pubned_i d>9349389</ bgs: Pubned_i d>



<bgs: Journal Articl e rdf: parseType="Resource">

<dc: creator >
<rdf: Seq>
<rdf:li rdf: parseType="Resource">
<bgs: Person rdf: parseType="Resource" >
<vCard: N rdf: parseType="Resour ce" >
<vCard: Fam | y>Shaw</ vCar d: Fam | y>
<vCard: G ven>Robi n</vCard: G ven>
<vCard: & her>M</ vCard: & her >
</vCard: N>
</ bgs: Per son>
</rdf:li>
<rdf:li rdf:parseType="Resource">
<bgs: Person rdf: parseType="Resource" >
<vCard: N rdf: parseType="Resource" >
<vCar d: Fam | y>Rudy</vCard: Fam | y>
<vCard: G ven>Yor anx/ vCard: G ven>
</ vCard: N>
</ bgs: Per son>
<frdf:li>
</rdf: Seq>
</ dc: creator>
<dc:title>
El ectrophysi ol ogi cal effects of acute nyocardial ischenma: a
</dc:title>
<dcterms:issued rdf: parseType="Resource">
<dct er ms: WBCDTF>1997- 08</ dct er ms: WBCDTF>
</ dcterns:issued>
<bgs: Jour nal rdf: parseType="Resource">
<dc:title>Cardiovascul ar Research</dc:title>
</ bgs: Jour nal >
<bgs: vol une>35</ bqgs: vol une>
<bgs: first_page>256</bqgs:first_page>
<bgs: | ast _page>272</ bgs: | ast _page>

</ bgs: Journal Arti cl e>
</ bgs: reference>
</rdf: Description>
</ rdf : RDF>
<inmport xlink:href="http://ww.cellm.org/exanpl es/nodel s/LR Il _nodel _1994. xm ">
<units name="nillisecond" units ref="mllisecond" />
<units name="per_mllisecond" units ref="per _mllisecond" />
<units name="mllivolt" units ref="mllivolt" />
<units name="per_mllivolt" units ref="per_mllivolt" />
<units name="per_mllivolt_mllisecond" units ref="per_mllivolt_nillisecond" />
<units name="m|liS per_mcroF" units ref="mlIliS per_nicroF" />
<units name="m croF" units ref="mcroF" />
<units name="m croA per_mcroF" units ref="m croA per_nicroF" />
<units name="nmillinolar_per_mllisecond" units_ref="nmillinolar_per_mllisecond" />
<units nanme="nmillinmolar" units ref="mllinolar" />
<units nane="mcronmolar" units ref="mcronolar" />
<units name="joul e_per_Kkil omol e_kel vin" units_ref="joul e_per_kil onol e_kelvin" />
<uni ts nanme="coul onb_per nol e" units_ref="coul onb_per_nole" />
<uni ts name="cm per_second" units_ref="cm per_second" />
<units nanme="nmR" units_ref="mMmR" />
<units nanme="micro_ litre" units ref="mcro litre" />

<conmponent nane="environnment" conponent ref="environnent" />
<conponent nane="fast_sodi um current" conponent ref="fast_sodiumcurrent" />



<conponent
<conponent
<conponent
<conponent

</inmport >

nane="ti nme_i ndependent _pot assi um current" conponent _ref="ti me_i ndependent _pot
name="pl at eau_pot assi um current” conponent _r ef ="pl at eau_pot assi um current” />
name="sodi um background_current" conponent _ref="sodi um background_current" />
name="sodi um pot assi um punp" conponent _r ef =" sodi um pot assi um punp" />

<import xlink:href="http://ww.cellm.org/exanpl es/ nodel s/ zeng_nodel _1995. xm ">

<conponent nane="L_type_Ca _channel " conponent ref="L type Ca _channel" />

<conponent nane="T_type_Ca_channel " conponent ref="T type Ca channel" />

<conponent nane="rapi d_ti me_dependent potassi um current" comnmponent_ref="rapid_time_depen

<conponent nane="sl ow_ ti me_dependent _potassium current" conponent_ref="sl ow ti me_dependel

<conponent nane="sar col emral _cal ci um punp" conponent _ref ="sar col enmal _cal ci um punmp" />

<conponent nane="cal ci um background _current" conponent ref="cal ci um background current"” |/

<conponent nane="non_specific_cal ciumactivated current" conponent ref="non_specific_cal

<conponent nane="Na_Ca_exchanger" conponent ref="Na_Ca_exchanger" />

<conponent nane="cal ci um buffers_in_the_myopl asnt' conponent ref="cal ciumbuffers_in_the_|

<conponent nane="cal ci um fluxes_i n_the_SR' conponent _ref="cal ciumfluxes_in_the SR />
</i nmport >

<units nanme="cnm">
<unit prefix="centi" units="netre" exponent="2" />
</units>

<conponent nane="nenbr ane" >

<variabl e name="V" public_interface="out" initial_value="-84.624" units="mllivolt" />
<variabl e name="R' public_interface="out" initial_value="8314.0" units="joul e_per_Kkil onol
<variabl e name="T" public_interface="out" initial_val ue="310.0" units="kelvin" />
<variabl e name="F" public_interface="out" initial_val ue="96500.0" units="coul onb_per_ nol ¢
<variable name="Cm' initial_value="1.0" units="mcroF" />

<variabl e name="1_st" initial_value="-100.0" units="m croA per_mcroF" />

<variabl e name="tine" public_interface="in" units="mllisecond" />

<vari abl e nane="i _Na" public_interface="in" units="m croA per_microF" />

<vari abl e nane="i_Ca_L" public_interface="in" units="m croA _per_microF" />

<variabl e name="i_Ca_T" public_interface="in" units="m croA per_mcroF" />

<variabl e name="i _Kr" public_interface="in" units="m croA per_mcroF" />

<vari abl e name="i _Ks" public_interface="in" units="m croA per_mcroF" />

<vari abl e nane="i _NaCa" public_interface="in" units="m croA _per_mcroF" />

<vari abl e nane="i _K1" public_interface="in" units="m croA per_microF" />

<vari abl e nane="i _Kp" public_interface="in" units="m croA per_microF" />

<vari abl e name="i _p_Ca" public_interface="in" units="m croA per_mcroF" />

<variabl e name="i _Na_b" public_interface="in" units="mi croA per_mcroF" />

<vari abl e nane="i_Ca_b" public_interface="in" units="m croA _per_mcroF" />

<vari abl e nane="i _NaK" public_interface="in" units="m croA per_mcroF" />

<vari abl e nane="i _ns_Ca" public_interface="in" units="mi croA _per_mcroF" />

<vari abl e name="i _K ATP" public_interface="in" units="m croA per_mcroF" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >

<appl y

d="nenbrane_vol tage diff_eq"><eq />

<appl y><di ff />
<bvar ><ci > tine </ci></bvar>
<ci> V </ci>
</ appl y>
<apply><tinmes />
<appl y><m nus />
<appl y><di vi de />



<cn cellm :units="di nensionless"> 1.0 </cn>
<ci> Cm</ci>

</ appl y>

</ appl y>

<appl y><plus />
<ci>i_Na </ci>
<ci>i_Cal </ci>
<ci>i_CarT </ci>
<ci>i_Kr </ci>
<ci> i _Ks </ci>
<ci> i Kl </ci>
<ci> i _Kp </ci>
<ci> i _NaCa </ci>
<ci > i _.KATP </ci >
<ci>i_pCa </ci>
<ci> i _Nab </ci>
<ci>i_Cab </ci>
<ci> i _NaK </ci >
<ci>insCa </ci>
<ci>I|_st </ci>

</ appl y>

</ appl y>
</ appl y>

</ mat h>
</ conponent >

<conponent nane="ATP_dependent _pot assi um current">
<vari abl e name="i _K ATP" public_interface="out" units="nicroA per_mcroF" />

<vari abl e nane="g_K ATP" units="mlliS_per_m croF" />
<vari abl e name="G K ATP" units="nanoS per_cn2" />
<vari abl e nane="P_ATP" units="di mensi onl ess" />

<variable name="E K" units="mllivolt" />

<variabl e name="Ko_normal" initial_value="4.0" units="mllinolar" />
<vari abl e name="K 05" initial_value="0.250" units="mcronolar" />
<vari abl e nane="ATP_i" initial _value="3.0" units="mllinolar" />

<vari abl e nane="n

initial_value="0.24" units="di nensionl ess" />

<variable name="H" initial _value="2.0" units="di nensionl ess" />
<vari abl e name="Ni chol s_area" initial_value="0.005" units="cnm" />

<vari abl e nane="time" public_interface="in" units="mllisecond" />

<vari abl e nane="V" public_interface="in" units="mllivolt" />

<vari abl e nane="Ko" public_interface="in" units="mllinmolar" />

<variabl e name="Ki" public_interface="in" units="mllinolar" />

<variabl e name="R' public_interface="in" units="joul e_per_kilonole_kelvin" />
<vari abl e nane="T" public_interface="in" units="kelvin" />

<variabl e name="F" public_interface="in" units="coul onb_per _nole" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="i _K ATP_cal cul ati on"><eq />
<ci > i _KATP </ci>
<apply><tinmes />
<ci > g_KATP </ci>
<appl y><m nus />
<ci> V </ci>
<ci> EK </ci>
</ appl y>
</ appl y>

</ appl y>



<apply id="g_K ATP_cal cul ati on"><eq />
<ci > g.KATP </ci>
<apply><tinmes />
<ci > GKATP </ci >
<ci > PATP </ci>
<appl y><power />
<appl y><di vi de />
<ci > Ko </ci>
<ci > Ko.normal </ci>
</ appl y>
<ci>n </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="E_K cal cul ation"><eq />
<ci> EK </ci>
<appl y><tinmes />
<appl y><di vi de />
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
<ci> F </ci>
</ appl y>
<apply><In />
<appl y><di vi de />
<ci > Ko </ci>
<ci> Ki </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="G K ATP_cal cul ation"><eq />
<ci > GKATP </ci>
<appl y><di vi de />
<cn cell m:units="di nensionl ess"> 0.000195 </cn>
<ci> Nichols.area </ci>
</ appl y>
</ appl y>

<apply id="P_ATP_cal cul ati on"><eq />
<ci > PATP </ci>
<appl y><di vi de />
<cn cellm:units="di mensionless"> 1.0 </cn>
<appl y><plus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><power />
<appl y><di vi de />
<ci > ATP. </ci>
<ci > K05 </ci>
</ appl y>
<ci> H </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>



</ mat h>
</ conponent >

<conponent nane="ioni c_concentrations">
<vari abl e nane="Nai" public_interface="out" initial_value="10.0" units="nmillimolar" />

<vari abl e name="Nao" public_interface="out" initial_value="140.0" units="mllimolar" />
<variabl e name="Cai" public_interface="out" initial_value="0.12" units="mi cronolar" />
<vari abl e name="Cao" public_interface="out" initial_value="1.8" units="mllinmolar" />

<vari abl e nanme="Ki " public_interface="out" initial_value="145.0" units="nmillimolar" />
<vari abl e name="Ko" public_interface="out" initial _ value="5.4" units="millinolar" />
<variabl e name="Ca_JSR' public_interface="out" units="mllinmolar" />

<vari abl e name="Ca_NSR' public_interface="out" initial_value="15.0" units="mllinolar" /:
<vari abl e name="Ca_foot" units="nicronolar" />

<vari abl e nane="A cap" initial _val ue="0.000153" units="m" />
<vari abl e nane="R_A V"' units="di mensi onl ess" />

<vari abl e name="V_nyo" units="micro_litre" />

<variable name="V_cleft" units="micro_litre" />

<variabl e name="V_JSR" units="mcro litre" />

<vari abl e name="V_NSR' units="mcro litre" />

<variabl e name="tine" public_interface="in" units="mllisecond" />

<vari abl e name="F" public_interface="in" units="coul onb_per_nole" />

<variabl e name="i _Na" public_interface="in" units="mcroA per_mcroF" /> <vari ab
<vari abl e nane="i _Na_b" public_interface="in" units="m croA _per_microF" />

<variabl e name="i _ns_Na" public_interface="in" units="m croA per_mcroF" /> <vari ab
<vari abl e name="i _NaK" public_interface="in" units="m croA per_mcroF" />

<vari abl e name="i _CaCa" public_interface="in" units="m croA per_mcroF" />

<vari abl e name="i _CaK" public_interface="in" units="m croA per_mcroF" />

<vari abl e nane="i_p_Ca" public_interface="in" units="m croA _per_m croF" />

<vari abl e nane="i_Ca_b" public_interface="in" units="m croA _per_microF" />

<vari abl e nane="i_Ca_T" public_interface="in" units="m croA _per_microF" />

<variabl e name="i _Kr" public_interface="in" units="m croA per_mcroF" />

<vari abl e name="i _Ks" public_interface="in" units="m croA per_mcroF" />

<vari abl e name="i _K ATP" public_interface="in" units="m croA per_mcroF" />

<vari abl e nane="i _K1" public_interface="in" units="m croA per_microF" />

<vari abl e name="i _Kp" public_interface="in" units="m croA per_mcroF" /> <vari ab
<variable name="i _tr" public_interface="in" units="mllinolar_per_mllisecond" />
<variable name="i _rel" public_interface="in" units="mllinolar_per_mllisecond" />
<variabl e name="i _| eak" public_interface="in" units="mllinolar_per_nillisecond" />
<vari abl e nane="i _up" public_interface="in" units="mllinolar_per_nillisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="sodiumdiff_eq"><eq />
<appl y><di ff />
<bvar ><ci > time </ci></bvar>
<ci> Nai </ci>
</ appl y>
<appl y><tines />
<appl y><m nus />
<appl y><pl us />
<ci> i _Na </ci>
<ci > i CaNa </ci >
<ci> i _Nab </ci>
<ci> i _ns_Na </ci>
<apply><tines />
<ci > i _NaCa </ci >
<cn cellm :units="di nensionless"> 3.0 </cn>
</ appl y>



<apply><tines />
<ci> i _NaK </ci>
<cn cell m :units="di nensionless"> 3.0 </cn>
</ appl y>
</ appl y>
</ appl y>
<appl y><di vi de />
<ci > Acap </ci>
<appl y><tines />
<ci > V.nyo </ci>
<ci> F </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="calcium.internal diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci> Cai </ci>
</ appl y>
<appl y><plus />
<appl y><tines />
<appl y><m nus />
<appl y><plus />
<ci > i _CaCa </ci>
<ci>i_pCa </ci>
<ci>i_Cab </ci>
<ci>i_CaT </ci>

</ appl y>
<ci > i NaCa </ci>
</ appl y>

<appl y><di vi de />
<ci > Acap </ci>
<apply><tines />
<cn cellm :units="dimensionless"> 2.0 </cn>
<ci > V.nyo </ci>
<ci> F </ci>
</ appl y>
</ appl y>
</ appl y>
<appl y><tines />
<ci>irel </ci>
<appl y><di vi de />
<ci > VISR </ci>
<ci > V.nyo </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><m nus />

<ci>i_leak </ci>
<ci>i.up </ci>
</ appl y>

<appl y><di vi de />
<ci > V.NSR </ci >
<ci > V.mwyo </ci>
</ appl y>
</ appl y>
</ appl y>



</ appl y>

<apply id="potassium.internal diff_eq"><eq />

<appl y><di ff />

<bvar><ci > tinme </ci></bvar>

<ci> Ki </ci>
</ appl y>
<appl y><tines />

<appl y><m nus />

<appl y><plus />

<ci> i _CaK </ci>
<ci> i Kr </ci>
<ci> i Ks </ci>
<ci> i KATP </ci>
<ci> i Kl </ci>
<ci> i _Kp </ci>
<ci>insK </ci>

<appl y><m nus />
<appl y><tines />
<ci> i _NaK </ci>
<cn cellm :units="di nmensionless"> 2.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><di vide />
<ci > Acap </ci>
<apply><tines />
<ci > V.mwyo </ci>
<ci>F </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="potassiumexternal diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci ></bvar>
<ci > Ko </ci>
</ appl y>
<apply><tinmes />
<appl y><plus />

<ci> i _CaK </ci>
<ci> i _Kr </ci>
<ci> i _Ks </ci>
<ci > i _.KATP </ci >
<ci> i _Kl </ci>
<ci> i _Kp </ci>
<ci>i_nsK </ci>

<appl y><m nus />
<apply><tines />
<ci> i _NaK </ci>
<cn cellm :units="di nensionless"> 2.0 </cn>
</ appl y>
</ appl y>
</ appl y>
<appl y><di vide />
<ci> Acap </ci>
<appl y><tines />



<ci> Vcleft </ci>
<ci> F </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="cal ciumJSR diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci > CaJSR </ci >
</ appl y>
<appl y><m nus />
<appl y><m nus />
<ci>i_rel </ci>
<appl y><tines />
<ci>itr </ci>
<appl y><di vi de />
<ci > V_NSR </ ci >
<ci > VISR </ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="cal cium NSR di ff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci></bvar>
<ci > Ca-NSR </ci >
</ appl y>
<appl y><ni nus />
<appl y><m nus />
<appl y><pl us />
<ci> i leak </ci>
<ci>i_tr </ci>
</ appl y>
<ci>i_up </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="cal ciumfoot_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > Cafoot </ci>
</ appl y>
<apply><tinmes />
<appl y><m nus />
<ci > i _CaCa </ci>
</ appl y>
<appl y><di vide />
<ci> Acap </ci>
<apply><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > V.nyo </ci>
<ci> F </ci>
</ appl y>
</ appl y>



<ci > RAV </ci>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<gr oup>

<rel ationship_ref relationshi p="containnment" />

<conponent ref conponent ="nenbrane" >
<conponent ref conponent="fast sodiumcurrent" />
<component _ref component="L_type_Ca_channel " />
<component _ref component="T_type_Ca_channel " />
<component _ref component="rapi d_ti ne_dependent _potassiumcurrent” />
<conponent ref conponent="sl ow ti nme_dependent potassiumcurrent" />
<conponent ref conponent="ti ne_i ndependent potassiumcurrent" />
<conponent _ref conponent ="Na_Ca_exchanger" />
<component _ref component ="pl at eau_pot assi um current” />
<component _ref component ="sar col ermal _cal ci um punp" />
<conponent ref conponent ="ATP_dependent potassi umcurrent" />
<conponent ref conponent ="sodi um background current" />
<conponent ref conponent ="cal ci um background current" />
<component _ref component ="sodi um pot assi um punp" />
<component _ref component="non_specific_cal cium activated_current” />
<component _ref component="i oni c_concentrations" />
<conponent ref conponent="cal ciumbuffers_in_the nyoplasni />
<conponent ref conponent="cal ciumfluxes in the SR' />

</ conponent _ref>

</ group>

<connecti on>
<map_conponents conponent _1="nenbrane" conponent_ 2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="fast_sodi um current" conponent_2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="L type_Ca_channel " conponent _2="environnent" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="T type_Ca_channel " conponent _2="environnent" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="rapi d_ti ne_dependent _pot assi um current" conmponent _2="envi r ol
<map_vari abl es variable_1="tine" variable_2="tine" />

</ connecti on>



<connection>
<map_conponents conponent 1="sl ow ti me_dependent potassi um current" conponent 2="environi
<map_vari abl es variable 1="tine" variable 2="time" />

</ connecti on>

<connection>
<map_conponents conponent 1="ti ne_i ndependent potassi um current"” conponent_ 2="envi ronnent
<map_vari abl es variable 1="tine" variable 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="ATP_dependent potassi um current"” conponent_2="environnent" |/
<map_vari abl es variable_1="tine" variable_2="tine" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="Na_Ca_exchanger" conponent 2="environnment" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="pl at eau_pot assi um current" conponent_2="envi ronnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="sarcol emmal _cal ci um punp" conponent _2="environment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="sodi um background_current" conponent_2="environnent" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="cal ci um background_current" comnmponent_2="environment" />
<map_vari abl es variable_1="tine" variable_2="tine" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="sodi um pot assi um punp" conponent _2="environnment" />
<map_vari abl es variable_1="tine" variable_2="tine" />

</ connecti on>

<connection>
<map_conponents conponent 1="non_specific_cal ciumactivated current" conponent 2="envi r ol
<map_vari abl es variable 1="tine" variable 2="time" />

</ connecti on>



<connecti on>
<map_conponents conponent 1="ioni c_concentrations" conponent_ 2="environnent" />
<map_vari abl es variable_1="tine" variable_2="tine" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="cal cium buffers_in_the_mnmyopl asn conponent_ 2="environnent" |/
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="cal cium fluxes_in_the SR' conponent 2="environnment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="fast_sodi umcurrent" />
<map_vari abl es variable_1="V' variable_2="V" />

<map_vari abl es variable_1="i _Na" variable_2="i_Na" />
<map_vari abl es variable_1="R' variable_2="R' />
<map_vari abl es variable 1="T" variable 2="T" />
<map_vari abl es variable_1="F" variable_2="F" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="nenbrane" conponent _2="L_type_Ca_channel " />

<map_vari abl es
<map_vari abl es
<map_vari abl es
<map_vari abl es
<map_vari abl es

variable_1="V"' variable 2="V"' />
variable 1="i _Ca L" variable 2="i _Ca L" />
variable 1="R' variable 2="R' />
variable_1="T" variable_2="T" />
variabl e_1="F" variable_2="F" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="nenbrane" conponent _2="T_type_Ca_channel " />

<map_vari abl es
<map_vari abl es
<map_vari abl es
<map_vari abl es
<map_vari abl es

variabl e_1="V" variable_2="V"' />
variable _1="i _Ca_T" variabl e_2="
variable 1="R' variable 2="R' />
variable_1="T" variable_2="T" />
variabl e_1="F" variable_2="F" />

_CaT />

</ connecti on>

<connection>
<map_conponents conponent 1="nenbrane" conponent 2="rapi d_ti me_dependent potassi um currel
<map_vari abl es variable_1="V"' variable_2="V"' />

<map_vari abl es variable_ 1="i_ Kr" variable_ 2="i_Kr" />
<map_vari abl es variable_1="R' variable_ 2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variable 1="F" variable 2="F" />

</ connecti on>



<connecti on>
<map_conponents conponent 1="nenbrane" conponent 2="sl ow ti ne_dependent potassi um current
<map_vari abl es variable_1="V"' variable_2="V"' />
<map_vari abl es variable_1="i_Ks" variable_2="i_Ks" />
<map_vari abl es variable_1="R' variable_ 2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variable_1="F" variable_2="F" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="Na_Ca_exchanger" />
<map_vari abl es variabl e_1="V"' variable_2="V"' />
<map_vari abl es variabl e_1="i _NaCa" variable_2="i _NaCa" />
<map_vari abl es variable_1="R' variable_2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variable_1="F" variable_2="F" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent 2="ATP_dependent _potassiumcurrent" />
<map_vari abl es variable_1="V' variable_2="V" />
<map_vari abl es variable_1="i_K ATP" variable_2="i K ATP" />
<map_vari abl es variable_1="R' variable_2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variable_1="F" variable_2="F" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="ti ne_i ndependent _pot assium current"” /
<map_vari abl es variable_1="V' variable_2="V" />
<map_vari abl es variable_1="i_ K1" variable_2="i_K1" />
<map_vari abl es variable_1="R' variable_2="R' />
<map_vari abl es variable 1="T" variable 2="T" />
<map_vari abl es variable_1="F" variable_2="F" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent 2="pl at eau_potassi um current" />
<map_vari abl es variable_1="V' variable_2="V" />
<map_vari abl es variable_1="i_ Kp" variable_2="i_Kp" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent 2="sarcol enmal _cal ci um punmp" />
<map_vari abl es variable_1="i_p_Ca" variable 2="i p Ca" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent 2="sodi um background_current" />
<map_vari abl es variabl e_1="V"' variable_2="V"' />
<map_vari abl es variable_1="i_Na_b" variable_2="i_Na_b" />

</ connecti on>



<connecti on>
<map_conponents conponent 1="nenbrane" conponent 2="cal ci um background_current" />
<map_vari abl es variable_1="V"' variable_2="V"' />
<map_vari abl es variable_1="i_Ca_b" variable 2="i _Ca_b" />
<map_vari abl es variable_1="R' variable_ 2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variable 1="F" variable 2="F" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent 2="sodi um pot assi um punp" />
<map_vari abl es variabl e_1="V"' variable_2="V"' />
<map_vari abl es variabl e_1="i _NaK" variabl e_2="i _NaK" />
<map_vari abl es variable_1="R' variable_ 2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variable 1="F" variable 2="F" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent _2="non_specific_cal cium activated_currel

<map_vari abl es variabl e_1="V"' variable_2="V"' />
<map_vari abl es variable_1="R' variable_2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variable_1="F" variable_2="F" />
<map_vari abl es variable_1="i _ns_Ca" variable_2="i_ns_Ca" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="ioni c_concentrations" />
<map_vari abl es variable_1="F" variable_2="F" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="fast_sodi um current" conponent _2="ioni c_concentrations" />
<map_vari abl es variable_1="i _ Na" variable_2="i_Na" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable 1="Nai" variable 2="Nai" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="L type_ Ca_channel " conponent_ 2="ioni c_concentrations" />

<map_vari abl es variable 1="Cai" variable 2="Cai" />
<map_vari abl es vari abl e_1="Cao" vari abl e_2="Cao" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="Ki " variable_2="Ki" />
<map_vari abl es variable_1="i_CaCa" variable_2="i_CaCa" />
<map_vari abl es variable_1="i_CaNa" variable_2="i _CaNa" />
<map_vari abl es variable_1="i _CaK" variable_2="i_CaK" />

</ connecti on>



<connecti on>
<map_conponents conponent _1="T type_Ca_channel " conponent_2="ioni c_concentrations" />
<map_vari abl es variable 1="Cai" variable 2="Cai" />
<map_vari abl es vari abl e_1="Cao" vari abl e_2="Cao" />
<map_vari abl es variable_1="i_Ca_T" variable_2="i_Ca_T" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="rapi d_ti ne_dependent pot assi um current" conponent 2="i oni c_
<map_vari abl es variable_1="Ki" variable 2="Ki" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_ 1="i_ Kr" variable_ 2="i_Kr" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="sl ow_ti me_dependent potassi um current" comnponent _2="ioni c_c
<map_vari abl es variable_1="Ki " variable_2="Ki" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable 1="Nai" variable 2="Nai" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable_1="Cai" variable 2="Cai" />
<map_vari abl es variable_1="i_Ks" variable_2="i_Ks" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="ATP_dependent _pot assi um current"” conponent_2="i oni c_concent |
<map_vari abl es variable_1="Ki " variable_2="Ki" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="i_K ATP" variable_2="i K ATP" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="Na_Ca_exchanger" conmponent 2="ioni c_concentrations" />
<map_vari abl es variable_1="Cai" variable 2="Cai" />
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es vari abl e_1="Cao" vari abl e_2="Cao" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variabl e_1="i _NaCa" variable_2="i_NaCa" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="ti ne_i ndependent potassi um current"” conponent_ 2="i oni c_conce
<map_vari abl es variable_1="Ki " variable_2="Ki" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="i_ K1" variable_2="i_K1" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="pl at eau_pot assi um current" conponent_2="i oni c_concentrati on:
<map_vari abl es variable_1="i_ Kp" variable_2="i_Kp" />

</ connecti on>



<connecti on>
<map_conponent s conponent _1="sarcol emmal _cal ci um punp" conponent _2="i oni c_concentrations
<map_vari abl es variable_1="i_p_Ca" variable_2="i_p_Ca" />
<map_vari abl es variable 1="Cai" variable 2="Cai" />

</ connecti on>

<connection>
<map_conponents conponent 1="sodi um background current" conponent_ 2="ioni c_concentrati on:
<map_vari abl es variable 1="i Na b" variable 2="i Na b" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="cal ci um background_current" conponent 2="ioni c_concentrati ol
<map_vari abl es variable 1="Cai" variable 2="Cai" />
<map_vari abl es vari abl e_1="Cao" vari abl e_2="Cao" />
<map_vari abl es variable_1="i_Ca_b" variable 2="i _Ca_b" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="sodi um pot assi um punp" conponent 2="i oni c_concentrations" /:
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="i _NaK" variable_2="i NaK" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="non_specific_cal ciumactivated current" conponent 2="ionic_
<map_vari abl es variable_1="Cai" variable 2="Cai" />
<map_vari abl es vari abl e_1="Cao" vari abl e_2="Cao" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable 1="Nai" variable 2="Nai" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="Ki" variable 2="Ki" />
<map_vari abl es variable_1="i _ns_Na" variable_2="i_ns_Na" />
<map_vari abl es variable_1="i_ns_K" variable 2="i _ns_K"' />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="cal ci um buffers_in_t he_myopl asnt' conponent _2="i oni c_concent |
<map_vari abl es variable 1="Cai" variable 2="Cai" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="cal ci um fl uxes_i n_t he_SR" conponent _2="i oni c_concentrations

<map_vari abl es variable_1="i_rel" variable_2="i _rel" />
<map_vari abl es variable_1="i_tr" variable_2="i_tr" />
<map_vari abl es variable_1="i _|eak" variable_2="i |eak" />
<map_vari abl es variable_1="i _up" variable_2="i_up" />

<map_vari abl es variable_1="Cai" variable 2="Cai" />

<map_vari abl es variable 1="Ca_JSR' variable 2="Ca JSR' />

<map_vari abl es variable 1="Ca_NSR' variable 2="Ca _NSR' />
</ connecti on>



</ nodel >



