<?xm version="1.0""?>

<l-- FILE: greenstein_nodel 1 1 2000. xm
CREATED : 17th Septenber 2003

LAST MODI FIED : 17th Septenber 2003

AUTHOR : Cat herine Ll oyd
Bi oengi neering Institute
The University of Auckl and

MODEL STATUS : This nodel confornms to the Cell ML 1.1 Specification and the Cel |l M. Metadata :
DESCRIPTION : This file contains a Cell M. description of Greenstein et al’s 2000 nat hemati ce
CHANGES:

S

<nodel
nane="greenstei n_nodel _1 1 2000"
cneta:id="greenstein_nodel 1 1 2000"
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" elenent is used
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>
<vCard: 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: EMAI 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>



<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- 17</ dct er ms: WBCDTF>

</ dcterns: creat ed>

<l--
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 Auckl and, Bioengineering Institute
</ dc: publi sher>
</rdf: Description>

<l--
The followi ng netadata refers to the nodel itself, as indicated by the
reference to the ID "greenstein_nodel 1 1 2000", which is declared on
t he <nodel > el enment.

-->

<rdf: Description rdf:about="#greenstein _nodel 1 1 2000">
<!-- A human readabl e nane for the nodel. -->

<dc:title>
Greenstein et al’s 2000 mat hemati cal nodel of the role of the transi ent outward currer
</dc:title>

<!-- A comment regarding the nodel. -->
<cnet a: conment rdf: parseType="Resource">
<rdf : val ue>
This is the Cel | ML description of Geenstein et al’s 2000 nmat hemati cal nodel of t he
</rdf:val ue>
<!-- The creator of the coment. -->
<dc: creator rdf:parseType="Resource">
<vCar d: FN>Cat heri ne LI oyd</vCard: FN>
</ dc:creator>
</ cret a: conment >

<!-- The nodel is relevant to canines. -->
<cmet a: speci es>Cani ne</ cnet a: speci es>

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

<l--
The Cel | ML Met adata Specification recomends that bibliographic netadata
is used to provide informati on about the original nodel reference. The
"identifier" attribute on the "Bibliographi cRef erence" class provides an

el egant way to identify a cited reference using a database identifier suct
date, etc can be | ooked up on the database.
-->

<bgs: reference rdf:parseType="Resource">
<bqgs: Pubned_i d>11090548</ bqgs: Pubmed_i d>
<bgs: Journal Articl e rdf: parseType="Resource">
<dc: creator>
<rdf: Seq>



<rdf:li rdf:parseType="Resource">
<bqgs: Person rdf: parseType="Resource">
<vCard: N rdf: parseType="Resource" >
<vCar d: Fam | y>G eenst ei n</vCar d: Fani | y>
<vCard: G ven>Joseph</vCard: G ven>
<vCard: & her>L</vCard: O her >
</ vCard: N>
</ bgs: Per son>
<frdf:li>
<rdf:li rdf: parseType="Resource">
<bqgs: Person rdf: parseType="Resource">
<vCard: N rdf : parseType="Resource">
<vCard: Fam | y>Wi</ vCard: Fani | y>
<vCard: G ven>Ri chard</vCard: G ven>
</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>Po</ vCar d: Fam | y>
<vCard: G ven>Sunny</vCard: G ven>
</ vCard: N>
</ bgs: Per son>
<frdf:li>
<rdf:li rdf: parseType="Resource">
<bgs: Person rdf: parseType="Resource">
<vCard: N rdf : parseType="Resource">
<vCard: Fam | y>Tomasel | i </ vCar d: Fam | y>
<vCar d: G ven>Gor don</vCard: G ven>
<vCard: & her >F</vCard: O her >
</vCard: N>
</ bgs: Per son>
</rdf:li>
<rdf:li rdf:parseType="Resource">
<bgs: Person rdf: parseType="Resource" >
<vCard: N rdf: parseType="Resource" >
<vCard: Fam | y>W nsl ow</ vCar d: Fani | y>
<vCard: G ven>Rai nond</vCard: G ven>
<vCard: & her>L</vCard: O her >
</vCard: N>
</ bgs: Per son>
<frdf:li>
</rdf: Seq>
</ dc: creator>
<dc:title>
Rol e of the Cal cium | ndependent Transient Qutward Current Itol in
Shapi ng Action Potential Mrphol ogy and Duration.
</dc:title>
<dcterms:issued rdf: parseType="Resource">
<dct er ms: WBCDTF>2000- 11- 24</ dct er ns: WBCDTF>
</dcterns:issued>
<bgs: Jour nal rdf: parseType="Resource">
<dc:title>Circul ati on Research</dc:title>
</ bgs: Jour nal >
<bgs: vol une>87</ bqgs: vol ume>
<bgs: first_ page>1026</bgs: first_ page>
<bgs: | ast _page>1033</bqs: | ast _page>
</ bgs: Journal Arti cl e>



</ bgs: ref erence>
</ rdf: Description>

</ r df : RDF>

<inport xlink:href="http://ww.cellmn.org/exanpl es/ nodel s/ wi nsl ow nodel 1999. xm ">

<units nanme="nillisecond" units ref="nillisecond" />
<units name="millivolt" units ref="mllivolt" />
<units name="per_mllisecond" units_ref="per_mllisecond" />
<units name="per_mllivolt" units ref="per mllivolt" />
<units nanme="per _mllivolt _mllisecond" units ref="per mllivolt nillisecond" />
<units name="mlliS per_mcroF" units_ ref="mlliS per_nicroF" />
<units name="m cr oA per_microF" units_ref="m croA per_nicroF" />
<units nanme="nmillinmolar" units ref="mllinolar" />
<units name="joul e_per_nol e_kelvin" units_ref="joul e_per_nole_kelvin" />
<units nanme="coul onb_per mllinole" units ref="coulonb per nmllinole" />
<units nanme="m croF _per_cnmR" units_ref="m croF_per_cnm" />
<conponent nane="environment" conponent_ref="environnment" />
<conponent nane="nmenbrane" conponent ref="nenbrane" />
<conponent nane="fast_sodi umcurrent" conponent ref="fast_sodiumcurrent" />
<conponent nane="rapi d _activating delayed rectifiyer K current" conponent ref="rapid _acti
<conponent nane="slow activating _del ayed rectifiyer_ K current” conponent_ref="sl ow acti v:
<conponent nane="ti me_i ndependent _potassi um current” conponent_ref="time_i ndependent _pot
<conponent nane="pl at eau_pot assi um current" conponent _ref="pl at eau_pot assi um current" />
<conponent nane="Na_Ca_exchanger" conponent ref="Na_Ca_exchanger" />
<conponent nane="sodi um pot assi um punp" conponent ref="sodi um potassi um punp" />
<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="sodi um background_current" conponent _ref="sodi um background_current" />
<conponent nane="L_type Ca current" conponent ref="L type Ca current" />
<conponent name="RyR channel " conponent _ref="RyR channel" />
<conponent nane="SERCA2a_punp" conponent ref="SERCA2a_ punp" />
<conponent nane="intracellular_Ca_fluxes" conponent_ref="intracel lul ar_Ca_fluxes" />
<conponent nane="intracellul ar_ion_concentrations" conponent_ref="intracel |l ul ar_i on_conc
<conponent nane="standard_i oni c_concentrations" conponent _ref="standard_i oni c_concentrati
</i nmport >
<l--
Bel ow, we define an additional unit for use in the inporting Geenstein 1.1 nodel
-->
<uni ts nanme="nm per_s">
<unit prefix="mlli" units="nmetre" />
<unit units="second" exponent="-1" />
</units>
<l-- The new conponents -->

<conponent nane="transi ent _outward_pot assi um current">

<vari abl e name="i _tol" public_interface="out" units="m croA per_mcroF" />

<vari abl e nane="time" public_interface="in" private_interface="out" units="mllisecond" /
<variabl e name="V" public_interface="in" private_ interface="out" units="millivolt" />
<vari abl e name="E K" public_interface="in" private_interface="out" units="mllivolt" />
<variabl e name="Nai" public_interface="in" private_interface="out" units="mllinolar" />
<vari abl e nane="Nao" public_interface="in" private_interface="out" units="mllinmolar" />
<vari abl e nane="Ki " public_interface="in" private_interface="out" units="mllinolar" />
<vari abl e nane="Ko" public_interface="in" private_interface="out" units="mllinolar" />



<vari
<vari
<vari
<vari

<vari
<vari

abl e
abl e
abl e
abl e

abl e
abl e

nane="R' public_interface="in" private_interface="out" units="joul e_per_nol e_ k¢
name="T" public_interface="in" private_interface="out" units="kelvin" />
nanme="F" public_interface="in" private_ interface="out" units="coul onb_per ml|
nane="C sc" public_interface="in" private_ interface="out" units="m croF_per_ cni

nane="i_Kv4_3" private_interface="in" units="m croA per_mcroF" />
nanme="i_Kvl 4" private_interface="in" units="m croA per_mcroF" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="i_tol_cal cul ation"><eq />
<ci>i_tol </ci>
<appl y><plus />
<ci > i Kv4.3 </ci>
<ci> i Kvld4 </ci>

</ appl y>

</ appl y>

</ mat h>

</ conponent >

<conponent nane="Kv4_3 current">

<vari abl e name="i _Kv4_3" public_interface="out" units="nicroA per_mcroF" />
<variabl e name="g_Kv4_3" units="mlli S per_mcroF" />

<vari abl e name="P_open" units="di nensionl ess" />

<vari abl e name="P_C0" units="di nensionl ess" />

<vari abl e name="P_Cl" units="di nensi onl ess" />

<vari abl e name="P_C2" units="di nensi onl ess" />

<vari abl e name="P_C3" units="di nensi onl ess" />

<vari abl e name="P_Cl 0" uni ts="di nensi onl ess" />

<vari abl e name="P_Cl 1" uni ts="di nensi onl ess" />

<vari abl e name="P_Cl 2" uni ts="di nensi onl ess" />

<vari abl e name="P_Cl 3" units="di nensi onl ess" />

<vari abl e name="P_O' units="di mensi onl ess" />

<vari abl e name="P_QO" units="di nensi onl ess" />

<vari abl e nane="a_a" initial_value="0.02898" units="per_nillivolt" />

<vari abl e nane="b_a" initial_value="0.04684" units="per_nillivolt" />
<variable name="a_i" initial_value="3.7302E-4" units="per_mllivolt" />
<variable name="b_i" initial_value="5.374E-8" units="per_mllivolt" />
<vari abl e name="al pha_a0" initial _val ue="0.5437" units="per_mllisecond" />
<vari abl e nane="beta_a0" initial_val ue="0.08019" units="per_nillisecond" />
<vari abl e nane="al pha_i 0" initial_value="0.04984" units="per_nillisecond" />
<vari abl e nane="beta_i 0" initial_val ue="8.1948E-4" units="per_nillisecond" />
<vari abl e name="al pha_a" units="per_nillisecond" />

<vari abl e name="beta_a" units="per_nillisecond" />

<vari abl e name="al pha_i" units="per_millisecond" />

<variabl e name="beta i" units="per_nillisecond" />

<vari abl e nane="f1" initial_val ue="1.8936" units="di nensionl ess" />
<variabl e name="f2" initial_value="14.225" units="di nensi onl ess" />
<variabl e name="f3" initial_value="158.574" units="di nensi onl ess" />
<variabl e name="f4" initial_value="142.937" units="di nensi onl ess" />

<vari abl e nane="bl" initial_val ue="6.7735" units="di nensionl ess" />

<vari abl e nane="b2" initial_val ue="15.621" units="di nensi onl ess" />

<vari abl e name="b3" initial_value="28.753" units="di nensionl ess" />

<vari abl e name="b4" initial_value="524.576" units="di nmensionless" />

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

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

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



<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="i_Kv4_3_cal cul ati on"><eq />
<ci> i_Kv43 </ci>
<appl y><tines />
<ci > gKv4.3 </ci>
<ci > P.open </ci >
<appl y><m nus />
<ci> V </ci>
<ci> EK </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_open_cal cul ation"><eq />
<ci > P.open </ci>
<appl y><plus />
<ci> PO </ci>
<ci> PO </ci>
</ appl y>
</ appl y>

<apply id="P_CO_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci> P.CO </ci>
</ appl y>
<appl y><mi nus />
<appl y><pl us />
<appl y><tines />
<ci > al pha.i </ci>
<ci> PLCIO </ci>
</ appl y>
<apply><tines />
<ci > beta.a </ci>
<ci> PCl1 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><pl us />
<ci > betali </ci>
<appl y><tines />
<cn cellnm :units="di nensionless"> 4.0 </cn>
<ci > al pha.a </ci>
</ appl y>
</ appl y>
<ci> P.CO </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl_diff_eq"><eq />
<apply><di ff />
<bvar ><ci > tine </ci></bvar>
<ci> PCl </ci>
</ appl y>
<appl y><mi nus />
<appl y><plus />
<appl y><tines />



<appl y><di vi de />
<ci > al phald </ci>
<ci> bl </ci>
</ appl y>
<ci> PCl1 </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > al pha.a </ci>
<ci> P.CO </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > beta.a </ci>
<ci> PC2 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><tines />
<ci>f1l </ci>
<ci> betad </ci>
</ appl y>
<ci > beta.a </ci>
<appl y><tines />
<cn cell m :units="di nensionless"> 3.0 </cn>
<ci > al phaa </ci>
</ appl y>
</ appl y>
<ci> PCl </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_C2_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> PC2 </ci>
</ appl y>
<appl y><m nus />
<appl y><plus />
<appl y><tines />
<appl y><di vi de />
<ci > al phald </ci>
<ci> b2 </ci>
</ appl y>
<ci> PCl2 </ci>
</ appl y>
<apply><tines />
<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > al phaa </ci>
<ci> PCl </ci>
</ appl y>
<appl y><tinmes />
<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > beta.a </ci>
<ci> PC3 </ci>
</ appl y>
</ appl y>



<appl y><tines />
<appl y><plus />
<appl y><tines />
<ci> f2 </ci>
<ci > beta. </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > beta.a </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > al phaa </ci>
</ appl y>
</ appl y>
<ci> P.C2 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_C3_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> PC3 </ci>
</ appl y>
<appl y><ni nus />
<appl y><pl us />
<appl y><tines />
<appl y><di vi de />
<ci > al pha.i </ci>
<ci> b3 </ci>
</ appl y>
<ci> PCl3 </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > al pha.a </ci>
<ci> PC2 </ci>
</ appl y>
<appl y><tinmes />
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > beta.a </ci>
<ci> PO </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><tines />
<ci> f3 </ci>
<ci> betad </ci>
</ appl y>
<appl y><tines />
<cn cell m :units="di nensionless"> 3.0 </cn>
<ci> beta.a </ci>
</ appl y>
<ci > al phaa </ci>
</ appl y>
<ci> P.C3 </ci>
</ appl y>



</ appl y>
</ appl y>

<apply id="P_Odiff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > PO </ci>
</ appl y>
<appl y><ni nus />
<appl y><plus />
<apply><tines />
<ci > al phaa </ci>
<ci> PC3 </ci>
</ appl y>
<appl y><tines />
<appl y><di vi de />
<ci > al phad </ci>
<ci> b4 </ci>
</ appl y>
<ci> PO </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><pl us />
<appl y><tines />
<ci> f4 </ci>
<ci > betali </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di mensionless"> 4.0 </cn>
<ci > beta.a </ci >
</ appl y>
</ appl y>
<ci> PO </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl0_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci> P.CIO </ci>
</ appl y>
<appl y><m nus />
<appl y><pl us />
<appl y><tines />
<ci > beta. </ci>
<ci> P.CO </ci>
</ appl y>
<appl y><tines />
<appl y><di vi de />
<ci > beta.a </ci>
<ci> f1l </ci>
</ appl y>
<ci> PCl </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />



<ci > al phali </ci>
<apply><tines />
<ci> bl </ci>
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > al pha_.a </ci>
</ appl y>
</ appl y>
<ci> PCIO </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl1_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci> PCl1 </ci>
</ appl y>
<appl y><m nus />
<appl y><plus />
<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci>f1l </ci>
<cn cellm :units="di nensionl ess"> 2.0 </cn>
<ci > beta.a </ci>

</ appl y>
<ci>f2 </ci>
</ appl y>
<ci> PCl2 </ci>
</ appl y>

<appl y><tines />
<ci> bl </ci>
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > al phaa </ci>
<ci> PLCIO </ci>
</ appl y>
<appl y><tines />
<ci>f1l </ci>
<ci > betal </ci>
<ci> PLCl </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><pl us />
<appl y><di vi de />
<appl y><tines />
<ci> b2 </ci>
<cn cellm :units="di nensi onl ess"> 3.0 </cn>
<ci > al phaa </ci>
</ appl y>
<ci> bl </ci>
</ appl y>
<appl y><di vi de />
<ci > al phald </ci>
<ci> bl </ci>
</ appl y>
<appl y><di vi de />
<ci > beta.a </ci>
<ci>f1l </ci>



</ appl y>
</ appl y>
<ci> PCl1 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl2_diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > time </ci></bvar>
<ci> PCl2 </ci>
</ appl y>
<appl y><m nus />
<appl y><plus />
<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci>f2 </ci>
<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > beta.a </ci>

</ appl y>
<ci> f3 </ci>
</ appl y>
<ci> PCI3 </ci>
</ appl y>

<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci> b2 </ci>
<cn cellm:units="di nensionl ess"> 3.0 </cn>
<ci > al pha.a </ci>

</ appl y>
<ci> bl </ci>
</ appl y>
<ci> PCl1 </ci>
</ appl y>

<appl y><tines />
<ci>f2 </ci>
<ci > betali </ci>
<ci> PC2 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><pl us />
<appl y><di vi de />
<appl y><tines />
<ci> b3 </ci>
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > al phaa </ci>
</ appl y>
<ci> b2 </ci>
</ appl y>
<appl y><di vi de />
<ci > al phald </ci>
<ci > b2 </ci>
</ appl y>
<appl y><di vi de />
<apply><tines />
<ci> f1l </ci>



<cn cellm:units="di mensionless"> 2.0 </cn>
<ci > betaa </ci>
</ appl y>
<ci> f2 </ci>
</ appl y>
</ appl y>
<ci> PCl2 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl3_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci> P.CI3 </ci>
</ appl y>
<appl y><m nus />
<appl y><pl us />
<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci> f3 </ci>
<cn cellm :units="di nensionl ess"> 4.0 </cn>
<ci > beta.a </ci>
</ appl y>
<ci> f4 </ci>
</ appl y>
<ci> PO </ci>
</ appl y>
<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci > b3 </ci>
<cn cellm :units="di nensionl ess"> 2.0 </cn>
<ci > al phaa </ci>

</ appl y>
<ci> b2 </ci>
</ appl y>
<ci> PCl2 </ci>
</ appl y>

<appl y><tines />
<ci> f3 </ci>
<ci > betadi </ci>
<ci> PC3 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><di vi de />
<appl y><tines />
<ci > b4 </ci>
<ci > al pha.a </ci>
</ appl y>
<ci > b3 </ci>
</ appl y>
<appl y><di vi de />
<ci > al phali </ci>
<ci> b3 </ci>
</ appl y>



<appl y><di vi de />
<appl y><tines />
<ci>f2 </ci>
<cn cellm :units="di nmensionless"> 3.0 </cn>
<ci > beta.a </ci>
</ appl y>
<ci> f3 </ci>
</ appl y>
</ appl y>
<ci> PClI3 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_O _diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci ></bvar>
<ci> PO </ci>
</ appl y>
<appl y><ni nus />
<appl y><plus />
<apply><tines />
<appl y><di vi de />
<appl y><tines />
<ci> b4 </ci>
<ci > al pha.a </ci>

</ appl y>
<ci > b3 </ci>
</ appl y>
<ci> PCl3 </ci>
</ appl y>

<appl y><tines />
<ci> f4 </ci>
<ci > betali </ci>
<ci> PO </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><pl us />
<appl y><di vi de />
<ci > al pha.i </ci>
<ci> b4 </ci>
</ appl y>
<appl y><di vi de />
<appl y><tines />
<ci> f3 </ci>
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > beta.a </ci>
</ appl y>
<ci> f4 </ci>
</ appl y>
</ appl y>
<ci> PO </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="al pha_a_cal cul ation"><eq />
<ci > al pha.a </ci>



<appl y><tines />
<ci > al phaa0 </ci >
<appl y><exp />
<ci> a.a </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_a_cal cul ati on"><eq />
<ci > beta.a </ci>
<appl y><tines />
<ci > beta.al </ci>
<appl y><exp />
<appl y><m nus />
<ci> b.a </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="al pha_i _cal cul ation"><eq />
<ci > al pha.i </ci>
<appl y><tines />
<ci > al phai 0 </ci>
<appl y><exp />
<appl y><m nus />
<ci> ali </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_i _cal cul ati on"><eq />
<ci > betali </ci>
<appl y><tines />
<ci> beta.i O </ci>
<appl y><exp />
<ci> bi </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nanme="Kvl 4 current">

<vari abl e nane="i _Kv1l_ 4" public_interface="out" units="m croA per_microF" />
<vari abl e nane="i _Kv1l_4_K" units="m croA per_mcroF" />
<variabl e name="i _Kvl 4 Na" units="m croA per_nicroF" />

<vari abl e name="al pha" uni ts="di nensi onl ess" initail_val ue="0.02" />
<vari abl e name="P_open" units="di mensi onl ess" />

<vari abl e nane="P_C0" units="di mensi onl ess" />

<vari abl e nane="P_C1" units="di mensi onl ess" />

<vari abl e name="P_C2" units="di nensi onl ess" />

<vari abl e name="P_C3" units="di nensi onl ess" />

<vari abl e name="P_Cl 0" units="di nensi onl ess" />

<vari abl e nane="P_Cl 1" units="di mensi onl ess" />

<vari abl e nane="P_Cl 2" units="di mensi onl ess" />

<vari abl e nane="P_Cl 3" units="di mensi onl ess" />



<vari abl e name="P_O' units="di mensi onl ess" />
<vari abl e name="P_QO" units="di nensi onl ess" />
<vari abl e nane="a_a" initial_val ue="0.006950" units="per_mllivolt" />
<vari abl e nane="b_a" initial_value="0.08527" units="per_nillivolt" />

<vari able nane="a_i" initial_value="0.0" units="per_mllivolt" />
<variable name="b_i" initial_value="0.0" units="per_nillivolt" />
<vari abl e name="al pha_a0" initial_value="1.8931" units="per_mllisecond" />
<vari abl e name="beta_a0" initial_value="0.01179" units="per_mllisecond" />

<vari abl e name="al pha_i 0" initial_val ue="0.002963" units="per_millisecond" />
<vari abl e nane="beta_i 0" initial_value="1.0571E-4" units="per_nillisecond" />

<vari abl e name="al pha_a" units="per_nillisecond" />
<vari abl e name="beta_a" units="per_nillisecond" />
<vari abl e name="al pha_i" units="per_mnillisecond" />
<variabl e name="beta i" units="per_nillisecond" />

<vari abl e nanme="f 1"
<vari abl e nane="f 2"
<vari abl e nane="f 3"
<vari abl e nane="f 4"
<vari abl e nane="h1l"
<vari abl e nane="h2"

nitial value="0.2001" units="dinensionless" />
nitial value="0.3203" units="dinensionless" />
nitial _val ue="13. 509" units="di nensionl ess" />
nitial _value="1151. 765" units="di mensi onl ess" />
nitial value="2.2300" units="dinensionless" />
nitial value="12.000" units="dinensionless" />
<vari abl e nane="b3" initial_val ue="5.370" units="di nensionl ess" />
<vari abl e name="b4" initial _value="5.240" units="di nensionl ess" />
<variabl e name="P_Kv1l 4" initial_value="1.709E-6" units="mm per_s" />

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

<variabl e name="Nai" public_interface="in" units="mllinmolar" />
<vari abl e name="Nao" public_interface="in" units="mllinmolar" />
<variabl e name="Ki" public_interface="in" units="mllinolar" />

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

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

<variabl e name="F" public_interface="in" units="coul onb_per_millinole" />
<vari abl e name="C_sc" public_interface="in" units="mcroF_per_cn2" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="i_Kvl_4 cal cul ation"><eq />
<ci> i _Kvl4 </ci>
<appl y><plus />
<ci> i _Kvl4K </ci>
<ci> i Kvl4Na </ci>
</ appl y>
</ appl y>

<apply id="i_Kvl 4 K cal cul ation"><eq />
<ci> i _Kvl4dK </ci>
<apply><tinmes />
<appl y><di vi de />
<ci> PKvld4 </ci>
<ci> Csc </ci>
</ appl y>
<appl y><di vide />
<appl y><tines />
<appl y><power />
<ci> F </ci>
<cn cellm :units="di nensionless"> 2.0 </cn>
</ appl y>
<ci>V </ci>
</ appl y>



<apply><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
<ci > P_open </ci >
<appl y><di vi de />
<appl y><m nus />
<ci> Ki </ci>
<appl y><tines />
<ci > Ko </ci>
<appl y><exp />
<appl y><di vi de />
<appl y><ni nus />
<appl y><tines />
<ci> V </ci>
<ci> F </ci>
</ appl y>
</ appl y>
<apply><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><m nus />
<cn cellm :units="dimensionless"> 1.0 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><ni nus />
<appl y><tines />
<ci> V </ci>
<ci> F </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="i_Kvl 4 Na_cal cul ati on"><eq />
<ci> i Kvl4_Na </ci>
<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci > al pha </ci>
<ci> PKvl4 </ci>
</ appl y>
<ci> Csc </ci>
</ appl y>
<appl y><di vi de />



<apply><tines />
<appl y><power />
<ci> F </ci>
<cn cellm :units="di nensionless"> 2.0 </cn>
</ appl y>
<ci>V </ci>
</ appl y>
<apply><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
<ci > P_open </ci >
<appl y><di vi de />
<appl y><m nus />
<ci> Ki </ci>
<appl y><tines />
<ci > Ko </ci>
<appl y><exp />
<appl y><di vi de />
<appl y><ni nus />
<appl y><tines />
<ci>V </ci>
<ci> F </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><m nus />
<appl y><tines />
<ci>V </ci>
<ci> F </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_open_cal cul ati on"><eq />
<ci > P.open </ci >
<appl y><plus />
<ci> PO </ci>



<ci> PO </ci>
</ appl y>
</ appl y>

<apply id="P_CO_diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci></bvar>
<ci > P.CO </ci>
</ appl y>
<appl y><ni nus />
<appl y><plus />
<appl y><tines />
<ci > al phali </ci>
<ci> P.CIO </ci>
</ appl y>
<appl y><tines />
<ci > beta.a </ci>
<ci> PCl </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><pl us />
<ci > betali </ci>
<apply><tines />
<cn cellm :units="di mensionless"> 4.0 </cn>
<ci > al pha.a </ci>
</ appl y>
</ appl y>
<ci > P.CO </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> PCl </ci>
</ appl y>
<appl y><m nus />
<appl y><pl us />
<appl y><tines />
<appl y><di vi de />
<ci > al phali </ci>
<ci> bl </ci>
</ appl y>
<ci> PCl1 </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > al phaa </ci>
<ci> P.C0 </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > beta.a </ci>
<ci> PC2 </ci>
</ appl y>
</ appl y>
<appl y><tines />



<appl y><plus />
<appl y><tines />
<ci>f1l </ci>
<ci > beta.d </ci>
</ appl y>
<ci > beta.a </ci>
<appl y><tines />
<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > al pha.a </ci>
</ appl y>
</ appl y>
<ci> P.Cl </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_C2_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> PC2 </ci>
</ appl y>
<appl y><m nus />
<appl y><plus />
<apply><tines />
<appl y><di vi de />
<ci > al pha.i </ci>
<ci> b2 </ci>
</ appl y>
<ci> PCl2 </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > al phaa </ci>
<ci> PCl </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > beta.a </ci>
<ci> PC3 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<apply><tines />
<ci>f2 </ci>
<ci > betali </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci> beta.a </ci>
</ appl y>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > al phaa </ci>
</ appl y>
</ appl y>
<ci> PC2 </ci>
</ appl y>
</ appl y>



</ appl y>

<apply id="P_C3_diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > time </ci></bvar>
<ci> P.C3 </ci>
</ appl y>
<appl y><m nus />
<appl y><plus />
<appl y><tines />
<appl y><di vi de />
<ci > al phald </ci>
<ci > b3 </ci>
</ appl y>
<ci> PCl3 </ci>
</ appl y>
<apply><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > al pha.a </ci>
<ci> PC2 </ci>
</ appl y>
<apply><tines />
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > beta.a </ci>
<ci> PO </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><tines />
<ci>f3 </ci>
<ci > beta.d </ci>
</ appl y>
<apply><tines />
<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > beta.a </ci>
</ appl y>
<ci > al phaa </ci>
</ appl y>
<ci> P.C3 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Odiff_eq"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci> PO </ci>
</ appl y>
<appl y><m nus />
<appl y><pl us />
<appl y><tines />
<ci > al pha.a </ci>
<ci> PC3 </ci>
</ appl y>
<apply><tines />
<appl y><di vi de />
<ci > al pha.i </ci>
<ci> b4 </ci>



</ appl y>
<ci> PO </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><pl us />
<appl y><tines />
<ci> f4 </ci>
<ci > beta. </ci>
</ appl y>
<apply><tines />
<cn cellm :units="di mensionless"> 4.0 </cn>
<ci > beta.a </ci>
</ appl y>
</ appl y>
<ci> P.O </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_C0_diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> PCIO0 </ci>
</ appl y>
<appl y><ni nus />
<appl y><plus />
<appl y><tines />
<ci > betali </ci>
<ci> P.CO </ci>
</ appl y>
<appl y><tines />
<appl y><di vi de />
<ci > beta.a </ci>
<ci> f1l </ci>
</ appl y>
<ci> PLCl </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<ci > al pha. </ci>
<appl y><tines />
<ci> bl </ci>
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > al pha.a </ci>
</ appl y>
</ appl y>
<ci> PCIO </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl1 diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci></bvar>
<ci> PCl1 </ci>
</ appl y>
<appl y><ni nus />



<appl y><plus />
<apply><tines />
<appl y><di vi de />
<appl y><tines />
<ci>f1l </ci>
<cn cellm:units="di mensionless"> 2.0 </cn>
<ci > betaa </ci>

</ appl y>
<ci>f2 </ci>
</ appl y>
<ci> PCl2 </ci>
</ appl y>

<appl y><tines />
<ci> bl </ci>
<cn cellm :units="di nensionless"> 4.0 </cn>
<ci > al pha.a </ci>
<ci> PCIO </ci>
</ appl y>
<appl y><tines />
<ci>f1l </ci>
<ci > betali </ci>
<ci> PLCl </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><di vi de />
<appl y><tines />
<ci> b2 </ci>
<cn cellm :units="di nmensionless"> 3.0 </cn>
<ci > al pha.a </ci>
</ appl y>
<ci> bl </ci>
</ appl y>
<appl y><di vi de />
<ci > al pha.i </ci>
<ci> bl </ci>
</ appl y>
<appl y><di vi de />
<ci > beta.a </ci>
<ci>f1l </ci>
</ appl y>
</ appl y>
<ci> PCl1 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_Cl2_diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci></bvar>
<ci> PCl2 </ci>
</ appl y>
<appl y><m nus />
<appl y><pl us />
<appl y><tinmes />
<appl y><di vide />
<appl y><tines />
<ci>f2 </ci>



<cn cellm :units="di nensionless"> 3.0 </cn>
<ci > beta.a </ci>

</ appl y>
<ci> f3 </ci>
</ appl y>
<ci> P.ClI3 </ci>
</ appl y>

<apply><tines />
<appl y><di vi de />
<apply><tines />
<ci> b2 </ci>
<cn cellm:units="di mensionless"> 3.0 </cn>
<ci > al phaa </ci>

</ appl y>
<ci> bl </ci>
</ appl y>
<ci> PCl1 </ci>
</ appl y>

<appl y><tines />
<ci>f2 </ci>
<ci > betadi </ci>
<ci> PC2 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><di vi de />
<appl y><tines />
<ci> b3 </ci>
<cn cellm:units="di nensionless"> 2.0 </cn>
<ci > al pha.a </ci>
</ appl y>
<ci > b2 </ci>
</ appl y>
<appl y><di vi de />
<ci > al pha.i </ci>
<ci> b2 </ci>
</ appl y>
<appl y><di vi de />
<appl y><tines />
<ci>f1l </ci>
<cn cellm:units="di nensionless"> 2.0 </cn>
<ci > beta.a </ci>
</ appl y>
<ci> f2 </ci>
</ appl y>
</ appl y>
<ci> P.Cl2 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_C3_diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci></bvar>
<ci> P.CI3 </ci>
</ appl y>
<appl y><ni nus />
<appl y><plus />



<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci> f3 </ci>
<cn cellm :units="di nmensionless"> 4.0 </cn>
<ci > betaa </ci>
</ appl y>
<ci> f4 </ci>
</ appl y>
<ci> PO </ci>
</ appl y>
<apply><tines />
<appl y><di vi de />
<appl y><tines />
<ci> b3 </ci>
<cn cellm :units="di nmensionless"> 2.0 </cn>
<ci > al phaa </ci>

</ appl y>
<ci> b2 </ci>
</ appl y>
<ci> PCl2 </ci>
</ appl y>

<apply><tines />
<ci> f3 </ci>
<ci > betali </ci>
<ci> PC3 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><di vi de />
<appl y><tines />
<ci> b4 </ci>
<ci > al phaa </ci>
</ appl y>
<ci> b3 </ci>
</ appl y>
<appl y><di vi de />
<ci > al phald </ci>
<ci > b3 </ci>
</ appl y>
<appl y><di vi de />
<appl y><tines />
<ci> f2 </ci>
<cn cellm:units="di mensionless"> 3.0 </cn>
<ci > beta.a </ci>
</ appl y>
<ci> f3 </ci>
</ appl y>
</ appl y>
<ci> PCI3 </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="P_O _diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> PO </ci>



</ appl y>
<appl y><m nus />
<appl y><plus />
<appl y><tines />
<appl y><di vi de />
<appl y><tines />

<ci> b4 </ci>
<ci > al phaa </ci>

</ appl y>
<ci> b3 </ci>
</ appl y>
<ci> PCl3 </ci>
</ appl y>

<appl y><tines />
<ci> f4 </ci>
<ci > beta. </ci>
<ci> PO </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl y><plus />
<appl y><di vi de />
<ci > al phald </ci>
<ci> b4 </ci>
</ appl y>
<appl y><di vi de />
<appl y><tines />
<ci> f3 </ci>
<cn cellm :units="di nensionl ess"> 4.0 </cn>
<ci > beta.a </ci>
</ appl y>
<ci> f4 </ci>
</ appl y>
</ appl y>
<ci> PO </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="al pha_a_cal cul ati on"><eq />
<ci > al pha.a </ci>
<apply><tinmes />
<ci > al pha.a0 </ci>
<appl y><exp />
<ci> aa </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_a_cal cul ati on"><eq />
<ci > beta.a </ci>
<apply><tinmes />
<ci > beta.al0 </ci>
<appl y><exp />
<appl y><m nus />
<ci> ba </ci>
</ appl y>
</ appl y>
</ appl y>



</ appl y>

<apply id="al pha_i _cal cul ation"><eq />
<ci > al phali </ci>
<apply><tinmes />
<ci > al phai 0 </ci>
<appl y><exp />
<appl y><m nus />
<ci> al </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_i_cal cul ation"><eq />
<ci > beta. </ci>
<appl y><tines />
<ci > betaliO </ci>
<appl y><exp />
<ci> bl </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<gr oup>
<rel ationship_ref relationshi p="containnment" />
<conponent _ref conponent="nenbrane">
<conponent ref conponent="fast sodiumcurrent" />

<conponent ref conponent="rapid_activating_del ayed rectifiyer K current" />
<conponent ref conponent="sl ow activating delayed rectifiyer K current" />

<component _ref component="transi ent _outward_pot assi um current ">
<component _ref component="Kv4_3 current” />
<component _ref component="Kvl_ 4 current” />

</ conponent _ref >

<conponent _r ef
<component _r ef
<component _r ef
<component _r ef
<conponent _r ef
<conponent _r ef
<conponent _r ef
<component _r ef
<component _r ef
<conponent _r ef
<conponent _r ef
<conponent _r ef
<component _r ef

conponent ="ti me_i ndependent potassi umcurrent" />
conponent =" pl at eau_pot assi um current" />
conponent =" Na_Ca_exchanger" />
conponent =" sodi um _pot assi um _punmp" />

conponent ="sar col emmral _cal ci um punp" />
conponent =" cal ci um background current" />
conponent =" sodi um background_current" />
conponent="L_type _Ca_current" />
conponent =" RyR _channel " />
conponent =" SERCA2a_punp" />
conponent="intracel lular_Ca fluxes" />
conponent ="intracel lul ar _ion_concentrations" />
conponent =" st andar d_i oni c_concentrations" />

</ conponent _ref>
</ group>

<group>
<rel ationship_ref relationshi p="encapsul ation" />
<conponent _ref conmponent="transi ent_outward_pot assi um current">
<component _ref component="Kv4_3 current" />
<conponent ref conponent="Kvl 4 current" />
</ conmponent _r ef >
</ group>



<connecti on>
<map_conponents conponent 1="transi ent _outward_potassium current" conmponent 2="environnel
<map_vari abl es variable 1="tine" variable 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent 2="transi ent_outward_potassi umcurrent"
<map_vari abl es variabl e_1="V"' variable_2="V"' />
<map_vari abl es variable_1="i _tol" variable_2="i_tol" />
<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="C sc" variable_2="C sc" />
</ connecti on>

<connection>
<map_conponents conponent 1="transi ent _outward_potassiumcurrent" conponent 2="rapid_acti
<map_vari abl es variable_1="E K" variable_2="E K" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="transi ent _outward_pot assi um current" conmponent _2="intracell
<map_vari abl es variable_1="i_tol" variable_2="i_tol" />
<map_vari abl es variable_1="Ki " variable_2="Ki" />
<map_vari abl es variable_1="Nai" variable_2="Nai" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="transi ent _outward_potassiumcurrent" conmponent 2="standard_i
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="transi ent _outward_potassiumcurrent" conmponent 2="Kv4 3 curi
<map_vari abl es variable_1="tine" variable_ 2="time" />
<map_vari abl es variable_1="V' variable_2="V" />
<map_vari abl es variable_1="E K" variable 2="E K' />
<map_vari abl es variable_1="i_Kv4_3" variable_2="i_Kv4_3" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="transi ent _outward_pot assi um current" conmponent 2="Kv1l_ 4 curi
<map_vari abl es variable_1="tine" variable_2="tine" />
<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="C sc" variable_2="C sc" />
<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_Kv1l 4" variable_2="i_Kvl 4" />

</ connecti on>

</ nodel >



