<?xm version="1.0""?>
<l-- FILE : Ras_cascade. xm
CREATED : 30th Cctober 2002
LAST MODI FIED : 5th April 2003
AUTHOR : Catherine Ll oyd

Bi oengi neering Institute

The University of Auckl and

MODEL STATUS : This nodel conforns to the Cell M. 1.0 Specification rel eased on
10t h August 2001, and the 16/01/2002 Cell M. Metadata 1.0 Specification.

DESCRIPTION : This file contains a Cell M. description of Vojtek and Der’s 1998 anal ysis of ¢

CHANGES:
05/ 04/ 2003 - AAC - Changed t he nodel nane so the nodel |oads in the database
easi er.
-

<nobdel nane="Ras_cascade_ 1998" cneta:id="Ras_cascade" xm ns="http://ww.cellm .org/cellm/1.(
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: bgs="http://ww. cel |
<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 Builder Metadata. The Dublin Core "creator" elenment is used
to indicate the person who translated the nodel into Cell M..
—_
<dc: creator rdf:parseType="Resource">
<vCard: N rdf: parseType="Resource" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | 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</ r df : val ue>
<rdf:type rdf:resource="http://inc.org/vCard/ 3. 0#i nternet" />
</ vCard: EVAI L>
<vCard: ORG rdf: parseType="Resour ce" >
<vCar d: Or gname>The Uni versity of Auckl and</vCard: Or ghane>
<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 Cel | M.

—_

<dcterns: created rdf:parseType="Resource">
<dct er ns: WBCDTF>2002- 10- 30</ dct er ns: WBCDTF>

</ dcterns: created>



<l--
The Modification History netadata. This lists the changes that have been
made to the docunent, who nade the changes, and when they were nade.
-->
<cmet a: nodi fication rdf: parseType="Resource">
<rdf : val ue>
Changed the nmodel nanme so the nodel |oads in the database easier
</rdf:val ue>
<cmet a: nodi fier rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCar d: Fani | y>Cuel | ar </ vCard: Fam | y>
<vCard: G ven>Aut um</vCard: G ven>
<vCard: O her >A</vCard: & her >
</vCard: N>
</ cmet a: nodi fier>
<dct erns: nodi fi ed rdf: parseType="Resource">
<dct er ms: WBCDTF>2003- 04- 05</ dct er ns: WBCDTF>
</ dcterns: nodi fi ed>
</ cmet a: nodi fi cati on>

<!-- 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 "Ras_cascade", which is declared on the
<nmodel > el enent .

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

<dc:title>
Vojtek and Der’s 1998 anal ysis of a Ras signalling pathway.
</dc:title>

<l-- A conment regarding the nodel. -->
<cmet a: conment rdf: parseType="Resource">
<rdf : val ue>
This is the Cell M. descripition of Vojtek and Der’s 1998 anal ysis of a
Ras signal ling pathway.
</ 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--  Keyword(s) -->
<bgs: reference rdf: parseType="Resource">
<dc: subj ect rdf: parseType="Resource">
<bgs: subj ect _t ype>keywor d</ bgs: subj ect _type>
<rdf:val ue>si gnal transduction</rdf:val ue>
</ dc: subj ect >
</ bgs: reference>

<l--
The Cel | ML Met adata Specification reconmends that bibliographic netadata



is used to provide information 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
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: Pubrned_i d>9685325</ bqgs: Pubmed_i d>
<bgs: Journal Article rdf: parseType="Resource">
<dc: creator>
<rdf: Seqg>
<rdf:li rdf:parseType="Resource">
<bgs: Per son rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCard: Fam | y>Voj t ek</ vCard: Fanm | y>
<vCar d: G ven>Anne</vCard: G ven>
<vCard: O her>B</vCard: & her >
</vCard: N>
</ bgs: Per son>
<frdf:li>
<rdf:li rdf: parseType="Resource">
<bgs: Per son rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCard: Fam | y>Der </ vCard: Fam | y>
<vCar d: G ven>Channi ng</ vCard: G ven>
<vCard: O her >J</vCard: & her >
</vCard: N>
</ bgs: Per son>
</rdf:li>
</rdf: Seq>
</dc:creator>
<dc:title>
I ncreasi ng Conpl exity of the Ras Signaling Pathway
</dc:title>
<dcterms:issued rdf: parseType="Resource">
<dct er ns: WBCDTF>1998- 08- 07</ dct er ms: WVBCDTF>
</dcterns:issued>
<bgs: Jour nal rdf: parseType="Resource">
<dc:title>The Journal of Biological Chem stry</dc:title>
</ bgs: Jour nal >
<bgs: vol ume>273</ bgs: vol unme>
<bgs: first_ page>19925</bqgs:first_page>
<bgs: | ast _page>19928</ bgs: | ast _page>
</ bgs: Journal Articl e>
</ bgs: reference>
</rdf:Description>
</ rdf : RDF>

<l --
Bel ow, we define sone additional units for association with variables and

constants within the nodel. The identifiers are fairly self-explanatory.
-->

<units name="mi cronol ar">
<unit prefix="mcro" units="nole" />
<unit units="litre" exponent="-1" />
</ uni ts>

<uni ts name="fl ux">



<unit units="mcronolar" exponent="1" />
<unit units="second" exponent="-1" />
</ uni ts>

<units nanme="first_order_rate_constant">
<unit units="second" exponent="-1" />
</units>

<uni ts name="second_order_rate constant">
<unit units="mcronolar" exponent="-1" />
<unit units="second" exponent="-1" />
</units>

<units nanme="third_order_rate_constant">
<unit units="mcronolar" exponent="-2" />
<unit units="second" exponent="-1" />
</units>

<l--

The "environnent" conponent is used to declare variables that are used by

all or nost of the other conponents, in this case just "tine".
-->

<conponent nane="environment">
<variabl e name="time" public_interface="out" units="second" />
</ conponent >

<l --

The foll owi ng conponents describe all the reactants, products, enzynes,
activators and inhibitors involved in the reactions.
-->

<conponent name="TRK" cneta:id="TRK">

<vari abl e nane="TRK" public_interface="out" initial_value="1.0" units="mcronolar" />

<vari abl e nane="delta_TRK rxn0" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://wwmw. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >ti ne</ci >
</ bvar >
<ci >TRK</ ci >
</ appl y>
<ci >del t a_-TRK_r xn0</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="EG-" cneta:id="EG">

<vari abl e nane="EG" public_interface="out" initial_value="1.0" units="mcronolar" />

<vari abl e nane="del ta_EG-_rxn0" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>



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

</ bvar >
<ci >EG~</ ci >

</ appl y>

<ci >del t a_.EGF_r xn0</ ci >

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

<conponent nane="EG-_TRK conpl ex" cneta:id="EG-_TRK conpl ex" >
<vari abl e nane="EG-_TRK conpl ex" public_interface="out" initial_value="1.0" units="miclI
<vari abl e name="del ta_EG-_TRK conpl ex_rxn0" public_interface="in" units="flux" />
<vari abl e name="del ta_EG-_TRK conpl ex_rxnl1" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >EGF_TRK_conpl ex</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_ EG-_TRK_conpl ex_r xn0</ ci >
<ci >del t a_.EG-F_TRK_conpl ex.r xnl</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Phosphate" cneta:i d="Phosphate">
<vari abl e name="Phosphate" public_interface="out" initial_value="1.0" units="m cronol al
<vari abl e nane="del t a_Phosphate_rxnl" public_interface="in" units="flux" />
<vari abl e nane="del t a_Phosphate_rxn6" public_interface="in" units="flux" />
<vari abl e nane="del t a_Phosphate_rxn7" public_interface="in" units="flux" />
<vari abl e nane="del t a_Phosphate_rxn8" public_interface="in" units="flux" />
<vari abl e nane="del t a_Phosphate_rxn9" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >time</ci >
</ bvar >
<ci >Phosphat e</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_Phosphat e_r xnl</ ci >
<ci >del t a_Phosphat e_r xn6</ ci >
<ci >del t a_Phosphat e_r xn7</ ci >
<ci >del t a_Phosphat e_r xn8</ ci >



<ci >del t a_.Phosphat e_r xn9</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Phosphoryl at ed_r ecept or _conpl ex" creta:i d="Phosphoryl at ed_r ecept or _conpl ¢
<vari abl e nane="Phosphoryl at ed_r ecept or _conpl ex" public_interface="out" initial_value=
<vari abl e nane="del t a_Phosphoryl ated _receptor_conpl ex_rxnl" public_interface="in" unit:
<vari abl e nane="del t a_Phosphoryl ated_receptor_conpl ex_rxn2" public_interface="in" unit:
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >Phosphoryl at ed_r ecept or _conpl ex</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_.Phosphoryl at ed_r ecept or .conpl ex_r xnl</ci >
<ci >del t a_Phosphoryl at ed.r ecept or .conpl ex.r xn2</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="CGRB2" cneta:id="CRB2" >
<vari abl e nane="GRB2" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="delta_GRB2_rxn2" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci >
</ bvar >
<ci >GRB2</ ci >
</ appl y>
<ci >del t a_.GRB2_r xn2</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent name="SOS" cneta:id="S0s">
<vari abl e nane="S0S" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nanme="del ta_SOS rxn2" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >



<ci >ti nme</ci >

</ bvar >
<ci >SCs</ ci >

</ appl y>

<ci >del t a_SCS_r xn2</ ci >

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

<conponent nane="Ras_GDP" cneta:id="Ras_GDP">
<vari abl e nane="Ras_GDP" public_interface="out" initial_value="1.0" units="m cronolar"
<vari abl e nane="del ta_Ras_GDP_rxn3" public_interface="in" units="flux" />
<vari abl e nane="del ta_Ras_GDP_rxn4" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hML" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci >
</ bvar >
<ci >Ras_GDP</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_.Ras _GDP_r xn3</ci >
<ci >del t a_.Ras_GDP_r xn4</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="active_receptor_conpl ex" cneta:id="active_receptor_conpl ex">
<vari abl e nane="active_receptor_conpl ex" public_interface="out" initial_value="1.0" un
<vari abl e nane="del ta_active_receptor_conpl ex _rxn2" public_interface="in" units="flux"
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >acti ve.recept or conmpl ex</ci >
</ appl y>
<ci >del ta.acti ve_recept or .conpl ex.r xn2</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Ras_GIP" cneta:id="Ras_GTP">
<vari abl e nane="Ras_GITP" public_interface="out" initial_value="1.0" units="m cronolar"
<vari abl e nane="del ta_Ras_GIP_rxn4" public_interface="in" units="flux" />
<vari abl e nane="del ta_Ras_GIP_rxn3" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hML" >

<appl y>



<eq />

<appl y>
<diff />
<bvar >

<ci >tinme</ci>

</ bvar >
<ci >Ras_GIP</ ci >

</ appl y>

<appl y>
<plus />
<ci >del t a_Ras_GIP.r xn4</ ci >
<ci >del t a_.Ras_GIP.r xn3</ ci >

</ appl y>

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

<conponent nane="GAP" creta:id="GAP">
<vari abl e nane="GAP" public_interface="out" initial_value="1.0" units="mcronolar" />
<variabl e name="time" public_interface="in" units="second" />

</ conponent >

<conponent nane="inactive_ Raf" cneta:id="inactive_Raf">
<vari abl e nane="inactive_Raf" public_interface="out" initial_value="1.0" units="m crom
<vari abl e name="del ta_i nacti ve_Raf_rxn5" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >ti me</ci >
</ bvar >
<ci >i nacti ve_Raf </ ci >
</ appl y>
<ci >del t a.i nacti ve_Raf r xn5</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="active Raf" cneta:id="active Raf">
<variabl e name="active_Raf" public_interface="out" initial_value="1.0" units="m cronol
<vari abl e nane="delta_active_Raf_rxn5" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hML" >
<appl y>
<eq />
<appl y>
<di ff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >acti ve_Raf </ ci >
</ appl y>
<ci >del ta_acti ve_Raf rxn5</ci >
</ appl y>
</ mat h>
</ conponent >



<conponent nane="inactive_ MEK" cneta:id="inactive_ MEK">
<vari abl e name="i nactive_MEK" public_interface="out" initial_value="1.0" units="m crom
<vari abl e name="del ta_i nacti ve_MEK rxn6" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<math xm ns="http://www w3. org/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >i nacti ve_MEK</ ci >
</ appl y>
<ci >del t a.i nact i ve_MEK_r xn6</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="active MEK" cneta:id="active MK">
<vari abl e nane="active MEK" public_interface="out" initial_value="1.0" units="m cronol :
<vari abl e nane="delta_acti ve_MEK rxn6" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://wwmw. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<appl y>
<di ff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >acti ve_MEK</ ci >
</ appl y>
<ci >del ta_act i ve_MEKr xn6</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="inactive ERK" cneta:id="inactive ERK"'>
<vari abl e name="i nactive_ERK" public_interface="out" initial_value="1.0" units="m crom
<vari abl e name="del ta_i nactive_ERK rxn7" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >i nacti ve_ERK</ ci >
</ appl y>
<ci >del t a_i nacti ve_ERKrxn7</ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="active ERK i" cneta:id="active ERK i">



<variabl e nane="active ERK i" public_interface="out" initial_value="1.0" units="m crom
<variabl e nane="delta_active ERK i _rxn7" public_interface="in" units="flux" />
<vari abl e nanme="del ta_active_ERK i_rxnl0" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://wwmv. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >time</ci >
</ bvar >
<ci >acti ve_ERK. </ ci >
</ appl y>
<appl y>
<plus />
<ci >del ta_acti ve ERKI _rxn7</ci >
<ci >del ta_acti ve_ ERKI _rxnl0</ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="inactive_NMKk" cneta:id="inactive_Mk">
<vari abl e name="i nactive_WMKk" public_interface="out" initial_value="1.0" units="m crom
<vari abl e name="del ta_i nactive_Mk_rxn8" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >i nacti ve_vhk</ ci >
</ appl y>
<ci >del t a_i nacti ve_Mnk_rxn8</ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="active_ Mk" cneta:id="active_ Mk">
<vari abl e nane="active_NMk" public_interface="out" initial_value="1.0" units="m cronol :
<vari abl e nane="delta_active_Mk_rxn8" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hML" >
<appl y>
<eq />
<appl y>
<di ff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >acti ve_Mhk</ ci >
</ appl y>
<ci >del ta.acti ve_Mnk_rxn8</ ci >
</ appl y>
</ mat h>



</ conponent >

<conponent nane="active ERK n" cneta:id="active ERK n">
<vari abl e nanme="active_ERK n" public_interface="out" initial_value="1.0" units="m crom
<vari abl e nanme="del ta_active_ERK n_rxnl0" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >acti ve_.ERK.n</ ci >
</ appl y>
<ci >del ta_acti ve_ERK.n_rxn10</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="inactive Elk 1" crmeta:id="inactive_El k_1">
<vari abl e nane="inactive_El k_1" public_interface="out" initial_value="1.0" units="m cr
<variabl e nane="delta_inactive_ Elk 1 rxn9" public_interface="in" units="flux" />
<variabl e name="time" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hML" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >i nacti ve_El k_1</ ci >
</ appl y>
<ci >del ta.i nactive_El k_1.rxn9</ci >
</ appl y>
</ mat h>
</ conponent >

<conponent name="active_El k_1" cneta:id="active_El k_1">
<variabl e name="active_El k_1" public_interface="out" initial_value="1.0" units="m crom
<variabl e name="del ta_active_Elk_1_rxn9" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >active_El k.1</ci >
</ appl y>
<ci >del ta_active_El k_1.rxn9</ci >
</ appl y>
</ mat h>
</ conponent >



<conponent nane="DNA" cneta:id="DNA">
<vari abl e name="DNA" public_interface="out" initial_value="1.0" units="m cronolar" />
<vari abl e nane="delta_DNA rxnll" public_interface="in" units="flux" />
<vari abl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. org/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tinme</ci>
</ bvar >
<ci >DNA</ ci >
</ appl y>
<ci >del t a_DNA_rxnl11</ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nanme="nMRNA" cneta: i d="nRNA">
<variabl e name="nRNA" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e name="del ta_nRNA rxnll" public_interface="in" units="flux" />
<variabl e name="tine" public_interface="in" units="second" />
<math xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >

<appl y>
<eq />
<appl y>
<di ff />
<bvar >
<ci >time</ci>
</ bvar >
<ci >mRNA</ ci >
</ appl y>
<ci >del ta_mMRNA_rxnll</ci >
</ appl y>
</ mat h>
</ conponent >
<I--
The foll owi ng conponents describe the reactions of the nodel
-->

<conponent nane="reaction0">
<vari abl e name="TRK" public_interface="in" units="mcronolar" />
<vari abl e name="EGF" public_interface="in" units="mcronolar" />
<vari abl e name="EGF_TRK conpl ex" public_interface="in" units="mcronolar" />
<variabl e nane="del ta_TRK rxn0" public_interface="out" units="flux" />
<variabl e nane="del ta_EG- rxn0" public_interface="out" units="flux" />
<vari abl e nanme="delta_EG- TRK conpl ex_rxn0" public_interface="out" units="flux" />
<vari abl e name="k0" initial_value="1.0" units="second _order_rate_constant" />
<variabl e name="rate" units="flux" />
<reaction reversible="no">
<vari abl e_ref variabl e="TRK">
<role role="reactant" delta_variabl e="delta_TRK rxn0" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="EG-" >
<role role="reactant" delta_variabl e="delta EG-_rxn0" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="EG-_TRK conpl ex">



<role role="product" delta_variabl e="delta_EG- TRK conpl ex_rxn0" st oi chi onetry=""
</variable_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<ci >rate</ci>
<appl y>
<tinmes />
<ci >k0</ ci >
<ci >TRK</ ci >
<ci >EGF</ ci >
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reactionl">
<vari abl e name="EGF_TRK conpl ex" public_interface="in" units="mcronolar" />
<vari abl e name="Phosphate" public_interface="in" units="mcronolar" />
<vari abl e name="Phosphoryl ated receptor_conpl ex" public_interface="in" units="mni cronol:
<variabl e nane="delta_EG- TRK conpl ex_rxnl" public_interface="out" units="flux" />
<vari abl e nanme="del t a_Phosphat e_rxnl" public_interface="out" units="flux" />
<vari abl e name="del t a_Phosphoryl at ed_r ecept or _conpl ex_rxnl1" public_interface="out" unit
<vari abl e name="k1" initial_value="1.0" units="second _order_rate_constant" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<vari abl e_ref variabl e="EG-_TRK conpl ex">
<role role="reactant" delta_variabl e="delta_EG-_TRK conpl ex_rxnl" stoichiometry=
</variabl e_ref>
<vari abl e_ref variabl e="Phosphate">
<role role="reactant" delta_variabl e="del ta_Phosphate_rxnl" stoichi onetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Phosphoryl at ed_r ecept or _conpl ex">
<role rol e="product" delta_vari abl e="delta_Phosphoryl at ed_recept or _conpl ex_rxnl"
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<ci >rate</ci>
<appl y>
<times />
<ci >k1</ci >
<ci >EGF_TRK compl ex</ ci >
<ci >Phosphat e</ ci >
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >



<conponent nane="reaction2">
<vari abl e name="Phosphoryl at ed_recept or _conpl ex" public_interface="in" units="mi cronol
<vari abl e nanme="GRB2" public_interface="in" units="mcronolar" />
<vari abl e nane="S0S" public_interface="in" units="mcronolar" />
<vari abl e name="active_receptor_conpl ex" public_ interface="in" units="mcronolar" />
<vari abl e name="del t a_Phosphoryl at ed_r ecept or _conpl ex_rxn2" public_interface="out" unit
<vari abl e name="del ta_CRB2_rxn2" public_interface="out" units="flux" />
<vari abl e nanme="delta_SOS rxn2" public_interface="out" units="flux" />
<variabl e nanme="del ta_active receptor_conplex _rxn2" public_ interface="out" units="fl ux'
<variabl e nanme="k2" initial_value="1.0" units="third order _rate constant" />
<variabl e name="rate" units="flux" />
<reaction reversibl e="no">
<vari abl e_ref vari abl e="Phosphoryl at ed_recept or _conpl ex">
<role role="reactant" delta_variabl e="del t a_Phosphoryl at ed_r ecept or _conpl ex_r xn2'
</variabl e_ref>
<variabl e_ref variabl e="GRB2" >
<role role="reactant" delta_variabl e="delta_GRB2_rxn2" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="S0S">
<role role="reactant" delta_variabl e="delta_ SOS rxn2" stoichionetry="1" />
</variabl e_ref>
<variabl e_ref variabl e="active_receptor_conpl ex">
<role role="product" delta_variabl e="delta_active_receptor_conpl ex_rxn2" stoi chi
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<ci >rate</ci>
<appl y>
<tinmes />
<ci >k2</ ci >
<ci >Phosphoryl at ed_r ecept or _conpl ex</ ci >
<ci >GRB2</ ci >
<ci >S0s</ ci >
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction3">
<vari abl e nanme="Ras_GIP" public_interface="in" units="mcronmolar" />
<vari abl e nanme="Ras_CDP" public_interface="in" units="mcronmolar" />
<vari abl e nanme="GAP" public_interface="in" units="mcronolar" />
<vari abl e nanme="del ta_Ras_GTP_rxn3" public_interface="out" units="flux" />
<vari abl e nanme="del ta_Ras_GDP_rxn3" public_interface="out" units="flux" />
<vari abl e name="knB8" initial _value="1.0" units="mcronolar" />
<vari abl e nane="vmax3" initial _value="1.0" units="flux" />
<vari abl e nane="rate" units="flux" />
<reaction reversibl e="no">
<vari abl e_ref vari abl e="Ras_GIP">
<role role="reactant" delta_variabl e="delta_Ras_GIP_rxn3" stoichiometry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="Ras_GDP">
<role rol e="product" delta variabl e="delta Ras GDP_rxn3" stoichionetry="1" />



</variable_ref>
<vari abl e_ref vari abl e=" GAP" >
<role role="catal yst" />
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >

<appl y>
<eq />
<ci >rate</ci>
<appl y>
<di vi de />
<appl y>
<tinmes />
<ci >Ras_GTP</ ci >
<ci >vmax3</ci >
</ appl y>
<appl y>
<plus />
<ci >knB</ci >
<ci >Ras_GTP</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>

</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction4">
<vari abl e nanme="Ras_CDP" public_interface="in" units="mcronmolar" />
<vari abl e name="Ras_GIP" public_interface="in" units="mcronmolar" />
<vari abl e name="active_receptor_conpl ex" public_interface="in" units="mcronolar" />
<vari abl e nanme="del ta_Ras_GDP_rxn4" public_interface="out" units="flux" />
<variabl e nane="del ta_Ras_GTP_rxn4" public_interface="out" units="flux" />
<variabl e nanme="k4" initial _value="1.0" units="first _order _rate constant" />
<vari abl e name="km4" initial _value="1.0" units="mcronolar" />
<vari abl e name="vnmax4" initial _value="1.0" units="flux" />
<variabl e name="rate" units="flux" />
<reaction reversible="no">
<vari abl e_ref variabl e="Ras_GDP">
<role role="reactant" delta_variabl e="delta Ras_GDP_rxn4" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Ras_GIP">
<role rol e="product" delta variabl e="delta Ras_ GIP_rxn4" stoichionetry="1" />
</variabl e_ref>
<variabl e ref variable="active_receptor_conpl ex">
<role role="activator" />
</variabl e_ref>
<variabl e _ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<ci >rate</ci>
<appl y>
<tinmes />
<ci >k4</ ci >



<ci >Ras_GDP</ ci >

<appl y>
<plus />
<cn cell m :units="di nensi onl ess">1. 0</cn>
<appl y>
<tinmes />
<appl y>
<m nus />
<ci >vmax4</ ci >
<cn cell m :units="di nensi onl ess">1. 0</ cn>
</ appl y>
<appl y>
<m nus />
<cn cell m :units="di nensi onl ess">1. 0</ cn>
<appl y>
<exp />
<appl y>
<m nus />
<appl y>
<di vide />
<ci >acti ve_recept or conpl ex</ci >
<ci >kmi</ ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>

</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction5">
<vari abl e name="inactive_Raf" public_interface="in" units="mcronolar" />
<vari abl e name="active_Raf" public_interface="in" units="micronolar" />
<vari abl e name="Ras_GIP" public_interface="in" units="mcronmolar" />
<variabl e name="delta_inactive_Raf rxn5" public_interface="out" units="flux" />
<variabl e nane="delta_active Raf rxn5" public_interface="out" units="flux" />
<variabl e nanme="k5" initial_value="1.0" units="first _order _rate constant" />
<vari abl e name="knb" initial_value="1.0" units="mcronolar" />
<vari abl e name="vnax5" initial _value="1.0" units="flux" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<variabl e_ref variabl e="inactive_Raf">
<role role="reactant" delta_variable="delta_inactive_Raf_rxn5" stoichionetry="1"
</variabl e_ref>
<vari abl e_ref variabl e="active_Raf">
<role rol e="product" delta variabl e="delta_active Raf _ rxn5" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Ras_GIP">
<role role="activator" />
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >



<lr

</vari
</reactio

</ conponent >

<comnponent n
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<reaction

<vari a
<ro
</vari
<vari a
<ro

<appl y>
<eq />
<ci >rate</ci>
<appl y>
<times />
<ci >kb</ci >
<ci >i nacti ve_Raf </ ci >

<appl y>
<plus />
<cn cell m :units="di nensi onl ess">1. 0</cn>
<appl y>
<tinmes />
<appl y>
<m nus />
<ci >vnmaxb</ci >
<cn cell m :units="di nensi onl ess">1. 0</ cn>
</ appl y>
<appl y>
<m nus />
<cn cell m :units="di nensi onl ess">1. 0</ cn>
<appl y>
<exp />
<appl y>
<m nus />
<appl y>
<di vide />
<ci >Ras_GIP</ ci >
<ci >knb</ ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
ol e>
abl e ref>
n>

ame="reacti on6" >

nane="i nactive_MEK" public_interface="in" units="m cronolar" />
nane="Phosphat e" public_interface="in" units="mcronolar" />
nane="active MEK" public_interface="in" units="mcronolar" />
nane="active_ Raf" public_interface="in" units="mcronolar" />

nane="del ta_inactive MEK rxn6" public_interface="out" units="flux" />
nane="del ta_active_MEK rxn6" public_interface="out" units="flux" />
nane="del t a_Phosphate_rxn6" public_interface="out" units="flux" />
name="kn6" initial _value="1.0" units="mcronolar" />

name="vmax6" initial _value="1.0" units="flux" />

name="rate" units="flux" />

reversi bl e="no">

bl e ref variabl e="inactive_ MK">

le role="reactant" delta_variabl e="delta_inactive_MEK rxn6" stoichionetry="1"
abl e_ref>

bl e_ref variabl e="Phosphat e">

le role="reactant" delta vari abl e="delta_Phosphate rxn6" stoichionetry="1" />



</variable_ref>
<vari abl e_ref variabl e="active_ MK">
<role rol e="product" delta variabl e="delta_active MEK rxn6" stoichionetry="1" />
</variabl e_ref>
<variabl e_ref variable="active_Raf">
<role role="catal yst" />
</variabl e_ref>
<variabl e _ref variable="rate">
<role role="rate">

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

<appl y>
<eq />
<ci >rate</ci>
<appl y>
<di vi de />
<appl y>
<tinmes />
<ci >i nacti ve_MEK</ ci >
<ci >Phosphat e</ ci >
<ci >vmax6</ci >
</ appl y>
<appl y>
<plus />
<ci >knb</ ci >
<ci >i nacti ve_MEK</ ci >
<ci >Phosphat e</ ci >
</ appl y>
</ appl y>
</ appl y>

</ mat h>

</rol e>
</variabl e_ref>
</reaction>

</ conponent >

<conponent nane="reaction7">

<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<reaction

name="inactive_ERK" public_interface="in" units="micronolar" />
name="Phosphat e" public_interface="in" units="mcromolar" />
name="active_ERK i" public_interface="in" units="mcronolar" />
name="active_MEK" public_interface="in" units="mcronmolar" />
name="del ta_i nactive_ERK rxn7" public_interface="out" units="flux" />
name="del ta_active_ERK i _rxn7" public_interface="out" units="flux" />
name="del t a_Phosphat e_rxn7" public_interface="out" units="flux" />
name="kn¥" initial _value="1.0" units="micronolar" />

name="vnmax7" initial_value="1.0" units="flux" />

name="rate" units="flux" />

reversi bl e="no">

<variabl e_ref variabl e="inactive_ERK'>

<role role="reactant" delta_variable="delta_inactive ERK rxn7" stoichionetry="1"
</variabl e_ref>
<variabl e_ref variabl e="Phosphate">

<role role="reactant" delta_variabl e="del ta_Phosphate_rxn7" stoichi onetry="1" />
</variabl e_ref>
<variabl e _ref variable="active ERK i">

<role role="product" delta_variable="delta_active ERK i _rxn7" stoichionetry="1" /
</variabl e_ref>
<variabl e_ref variabl e="active_MEK">

<role role="catal yst" />
</variabl e_ref>



<vari a
<ro

<lr

</vari
</reactio

</ conponent >

<conponent n
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<reaction

<vari a
<ro
</vari
<vari a
<ro
</vari
<vari a
<ro
</vari
<vari a
<ro
</vari
<vari a
<ro

ble ref variable="rate">
le role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<ci >rate</ci>
<appl y>
<di vi de />
<appl y>
<tines />
<ci >i nacti ve_ERK</ ci >
<ci >Phosphat e</ ci >
<ci >vmax7</ci >
</ appl y>
<appl y>
<plus />
<ci >knv</ ci >
<ci >i nacti ve_ERK</ ci >
<ci >Phosphat e</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
ol e>
abl e_ref>
n>

ame="reacti on8">

nane="i nactive_Mk" public_interface="in" units="mcronolar" />
nane="Phosphat e" public_interface="in" units="mcronolar" />
nane="active_Mk" public_interface="in" units="mcronolar" />
nane="active ERK i" public_interface="in" units="m cronolar" />
nane="del ta_i nacti ve_Mk_rxn8" public_interface="out" units="flux" />
nane="del ta_active_Mk_rxn8" public_interface="out" units="flux" />
nane="del ta_Phosphate_rxn8" public_interface="out" units="flux" />
nane="knB8" initial_value="1.0" units="mcronolar" />

name="vnax8" initial _ value="1.0" units="flux" />

nane="rate" units="flux" />

reversi bl e="no">

bl e_ref variabl e="inactive_Mk">

le role="reactant" delta variable="delta_inactive Mk _rxn8" stoichionetry="1"
abl e_ref>

bl e_ref vari abl e="Phosphat e" >

le role="reactant" delta_variabl e="delta_Phosphate_rxn8" stoichionmetry="1" />
abl e_ref>

ble ref variabl e="active_ Mk">

le rol e="product" delta variable="delta active_ Mk _rxn8" stoichionetry="1" />
abl e ref>

bl e ref variable="active ERK i">

le role="catal yst" />

abl e_ref>

bl e_ref variable="rate">
le role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />

<ci >rate</ci>
<appl y>



<di vi de />

<appl y>
<tinmes />
<ci >i nacti ve_Mhk</ci >
<ci >Phosphat e</ ci >
<ci >vmax8</ ci >

</ appl y>

<appl y>
<plus />
<ci >kn8</ ci >
<ci >i nacti ve_vhk</ci >
<ci >Phosphat e</ ci >

</ appl y>

</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction9">
<vari abl e name="inactive_El k_1" public_interface="in" units="mcronolar" />
<vari abl e name="active_El k_1" public_interface="in" units="mcronolar" />
<vari abl e nanme="Phosphate" public_interface="in" units="mcronolar" />
<variabl e nanme="active ERK n" public_interface="in" units="mcronolar" />
<variabl e nanme="delta_i nactive_El k_1 rxn9" public_interface="out" units="flux" />
<variabl e nanme="delta_active Elk_1 rxn9" public_interface="out" units="flux" />
<vari abl e nanme="del t a_Phosphat e_rxn9" public_interface="out" units="flux" />
<vari abl e nane="knm®" initial_value="1.0" units="mcronolar" />
<vari abl e nane="vmax9" initial _value="1.0" units="flux" />
<vari abl e nane="rate" units="flux" />
<reaction reversibl e="no">
<vari abl e _ref variable="inactive Elk 1">
<role role="reactant" delta_variable="delta_inactive Elk 1 rxn9" stoichionetry=":
</variabl e_ref>
<vari abl e_ref vari abl e="Phosphat e">
<role role="reactant" delta_variabl e="del ta_Phosphate_rxn9" stoichi onetry="1" />
</variabl e_ref>
<variabl e _ref variable="active Elk _1">
<role role="product" delta variable="delta active Elk 1 rxn9" stoichionetry="1" /
</variabl e_ref>
<variabl e_ref variable="active_ERK n">
<role role="catalyst" />
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >

<appl y>
<eq />
<ci >rate</ci>
<appl y>
<di vi de />
<appl y>

<tinmes />
<ci >i nactive_El k_1</ci >
<ci >Phosphat e</ ci >
<ci >vmax9</ci >
</ appl y>



<appl y>
<plus />
<ci >knmB</ ci >
<ci >i nactive_El k_1</ci >
<ci >Phosphat e</ ci >

</ appl y>

</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reactionl0">
<variabl e nanme="active ERK i" public_interface="in" units="mcronolar" />
<vari abl e name="active_ERK n" public_interface="in" units="mcronolar" />
<variabl e nanme="delta_active ERK i _rxnl0" public_interface="out" units="flux" />
<variabl e nanme="delta_active ERK n_rxnl0" public_interface="out" units="flux" />
<variabl e nane="k10" initial value="1.0" units="first _order_rate constant" />
<variabl e name="k10_ " initial _value="1.0" units="first_order _rate constant" />
<variabl e name="rate" units="flux" />
<reaction reversible="yes">
<variabl e _ref variable="active ERK i">
<role role="reactant" direction="forward" delta_variabl e="delta_active_ERK i_rxn
</variabl e_ref>
<variabl e_ref variabl e="active ERK n">
<role rol e="product" direction="forward" delta_variable="delta_active ERK n_rxni(
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >

<appl y>
<eq />
<ci >rate</ci>
<appl y>
<plus />
<appl y>
<tinmes />
<ci >k10</ci >
<ci >acti ve_ERK. </ ci >
</ appl y>
<appl y>
<m nus />
<appl y>
<tinmes />
<ci >k10</ci >
<ci >acti ve_ERK.n</ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>

</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reactionll">



<vari abl e name="DNA" public_interface="in" units="mcronolar" />
<vari abl e name="nRNA" public_interface="in" units="mcronolar" />
<variabl e nanme="active El k 1" public_interface="in" units="mcronolar" />
<variabl e name="del ta_DNA rxnll" public_interface="out" units="flux" />
<variabl e name="del ta_nRNA rxnll" public_interface="out" units="flux" />
<vari abl e name="k11" initial _value="1.0" units="first_order_rate_constant" />
<vari abl e name="knll1l" initial_value="1.0" units="mcronolar" />
<vari abl e name="vnax11" initial_value="1.0" units="flux" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<variabl e_ref vari abl e="DNA">
<role role="reactant" delta_variabl e="delta_DNA rxnll" stoichionetry="1"
</variabl e_ref>
<vari abl e_ref variabl e="mRNA" >
<role rol e="product" delta variabl e="delta nmRNA rxnll" stoichi onetry="1"
</variabl e_ref>
<variabl e _ref variable="active Elk _1">
<role role="activator" />
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<ci >rate</ci>
<appl y>
<times />
<ci >k1li</ci >
<ci >DNA</ ci >

<appl y>
<plus />
<cn cell m :units="di nensi onl ess">1. 0</cn>
<appl y>
<tinmes />
<appl y>
<m nus />
<ci >vmax1l1</ci >
<cn cell m :units="di nensi onl ess">1. 0</ cn>
</ appl y>
<appl y>
<m nus />
<cn cell m :units="di nensi onl ess">1. 0</ cn>
<appl y>
<exp />
<appl y>
<m nus />
<appl y>
<di vide />
<ci >active_El k_1</ci >
<ci >kml1</ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

</ mat h>

/>

/>



</rol e>
</variable_ref>
</reaction>
</ conponent >

<connecti on>
<map_conponent s conponent _1="TRK" component _2="reacti on0" />
<map_vari abl es variabl e_1="TRK" variable_2="TRK" />
<map_vari abl es variable_1="delta_TRK rxn0" variabl e_2="delta_TRK rxn0" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="EG-" comnponent _2="reaction0" />
<map_vari abl es vari abl e_1="EG" vari abl e_2="EG" />
<map_vari abl es variabl e_1="del ta_EG-_rxn0" vari abl e_2="delta_EG-_rxn0" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="EG- _TRK conpl ex" conponent 2="reactionQ" />
<map_vari abl es vari abl e_1="EG-_TRK conpl ex" vari abl e_2="EG-_TRK_conpl ex" />
<map_vari abl es variable 1="delta EG- TRK conpl ex_rxn0" variabl e 2="delta EG-_TRK conpl ¢
</ connecti on>

<connecti on>
<map_conponents conponent 1="EG- TRK conpl ex" conponent 2="reactionl" />
<map_vari abl es vari abl e_1="EG-_TRK conpl ex" vari abl e_2="EG-_TRK_conpl ex" />
<map_vari abl es variable_1="delta EG- TRK conpl ex_rxnl" vari abl e_2="delta_EG-_TRK conpl ¢
</ connecti on>

<connecti on>

<map_conponents conponent 1="Phosphate" conponent 2="reactionl" />

<map_vari abl es vari abl e_1="Phosphat e" vari abl e_2="Phosphate" />

<map_vari abl es variabl e_1="del t a_Phosphat e_rxnl" vari abl e_2="del t a_Phosphate_rxnl" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="Phosphate" conponent 2="reaction6" />

<map_vari abl es vari abl e_1="Phosphate" vari abl e_2="Phosphate" />

<map_vari abl es variabl e_1="del t a_Phosphat e_rxn6" vari abl e_2="del t a_Phosphate_rxn6" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="Phosphate" conmponent 2="reaction7" />

<map_vari abl es vari abl e_1="Phosphate" vari abl e_2="Phosphate" />

<map_vari abl es variabl e_1="del t a_Phosphat e_rxn7" vari abl e_2="del t a_Phosphate_rxn7" />
</ connecti on>

<connecti on>

<map_conponent s conponent _1="Phosphate" conponent 2="reacti on8" />

<map_vari abl es vari abl e_1="Phosphate" vari abl e_2="Phosphate" />

<map_vari abl es variabl e_1="del t a_Phosphat e_rxn8" vari abl e_2="del t a_Phosphate_rxn8" />
</ connecti on>

<connecti on>

<map_conponent s conponent _1="Phosphate" conponent 2="reacti on9" />

<map_vari abl es vari abl e_1="Phosphate" vari abl e_2="Phosphate" />

<map_vari abl es variabl e _1="del ta_Phosphate_rxn9" variabl e_2="del ta_Phosphate_rxn9" />
</ connecti on>



<connecti on>
<map_conponent s conponent _1="Phosphoryl at ed_r ecept or _conpl ex" component _2="reactionl" /
<map_vari abl es vari abl e_1="Phosphoryl at ed_receptor _conpl ex" vari abl e_2="Phosphoryl at ed.
<map_vari abl es variabl e _1="del ta_Phosphoryl ated_receptor_conpl ex_rxnl" vari abl e_2="del t
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Phosphoryl at ed_r ecept or _conpl ex" component _2="reacti on2" /
<map_vari abl es vari abl e_1="Phosphoryl at ed_receptor_conpl ex" vari abl e_2="Phosphoryl at ed.
<map_vari abl es variabl e _1="del ta_Phosphoryl ated_receptor_conpl ex_rxn2" vari abl e_2="del t
</ connecti on>

<connecti on>
<map_conponents conponent 1="GRB2" conponent 2="reaction2" />
<map_vari abl es vari abl e_1="GRB2" vari abl e_2="CRB2" />
<map_vari abl es variable_1="delta_GRB2_rxn2" variabl e_2="del ta_CRB2_rxn2" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="S0S" conponent 2="reaction2" />
<map_vari abl es vari abl e_1="S0S" vari abl e_2="S0s" />
<map_vari abl es variable_1="delta_SOS rxn2" variable_2="delta_SCS rxn2" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="Ras_GDP" conmponent 2="reaction3" />

<map_vari abl es variabl e_1="Ras_GDP" vari abl e_2="Ras_GDP" />

<map_vari abl es variable_1="delta_Ras_GDP_rxn3" vari abl e_2="delta_Ras_CGDP_rxn3" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="Ras_CGDP" conmponent 2="reaction4" />

<map_vari abl es variabl e_1="Ras_GDP" vari abl e_2="Ras_GDP" />

<map_vari abl es variable_1="delta_Ras_GDP_rxn4" vari abl e_2="delta_Ras_CGDP_rxn4" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="active_receptor_conpl ex" conponent_2="reaction2" />
<map_vari abl es variable_1="active_receptor_conpl ex" variabl e_2="active_receptor_conpl e
<map_vari abl es variable_1="delta_active_receptor_conplex_rxn2" variable_2="delta_acti ve
</ connecti on>

<connecti on>
<map_conponent s conponent _1="active_receptor_conpl ex" conponent_2="reaction4" />
<map_vari abl es variable_1="active_receptor_conpl ex" variabl e_2="active_receptor_conpl e
</ connecti on>

<connecti on>

<map_conponent s conponent _1="Ras_GIP" conmponent _2="reaction4" />

<map_vari abl es variabl e_1="Ras_GIP" vari abl e_2="Ras_GIP" />

<map_vari abl es variable_1="delta_Ras_GIP_rxn4" vari abl e_2="delta_Ras_GIP_rxn4" />
</ connecti on>

<connecti on>

<map_conponent s conponent _1="Ras_GIP" conmponent _2="reacti on3" />

<map_vari abl es variabl e_1="Ras_GIP" vari abl e_2="Ras_GIP" />

<map_vari abl es variable 1="delta Ras_ GIP_rxn3" variabl e 2="delta Ras_GIP _rxn3" />
</ connecti on>



<connecti on>
<map_conponent s conponent _1="Ras_GIP" conmponent _2="reacti on5" />
<map_vari abl es vari abl e_1="Ras_GIP" vari abl e_2="Ras_GIP" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="GAP" comnponent _2="reaction3" />
<map_vari abl es variabl e_1="GAP" vari abl e_2="GAP" />

</ connecti on>

<connecti on>

<map_conponent s conponent 1="inactive_Raf" conponent_2="reaction5" />

<map_vari abl es variable_1="inactive_Raf" variable_2="inactive Raf" />

<map_vari abl es variable_1="delta_i nacti ve_Raf _rxn5" variabl e_2="del ta_i nacti ve_Raf _rxn!
</ connecti on>

<connecti on>

<map_conponent s conponent _1="active_Raf" conponent_2="reaction5" />

<map_vari abl es variable_1="active Raf" variable 2="active Raf" />

<map_vari abl es variable 1="delta active Raf rxn5" variable 2="delta active_ Raf rxn5" /:
</ connecti on>

<connecti on>
<map_conponent s conponent _1="active_Raf" conponent_2="reaction6" />
<map_vari abl es variable_ 1="active_ Raf" variable 2="active Raf" />
</ connecti on>

<connecti on>

<map_conponent s conponent _1="inactive_MEK" conponent_ 2="reaction6" />

<map_vari abl es vari abl e_1="i nactive_MEK" vari abl e_2="i nactive_MEK" />

<map_vari abl es variable_1="delta_i nacti ve_MEK rxn6" variabl e_2="del ta_i nacti ve_MEK rxn
</ connecti on>

<connecti on>

<map_conponent s conponent _1="active_MEK"' conponent_ 2="reaction6" />

<map_vari abl es variable_1="active MEK" variable 2="active MEK' />

<map_vari abl es variable 1="delta active MEK rxn6" variable 2="delta active MEK rxn6" /:
</ connecti on>

<connection>
<map_conponents conponent 1="active_ MEK"' conponent 2="reaction7" />
<map_vari abl es variable_1="active MEK" variable 2="active MEK' />
</ connecti on>

<connecti on>

<map_conponents conponent 1="inactive_ ERK' conponent 2="reaction7" />

<map_vari abl es vari abl e_1="i nactive_ERK"' vari abl e_2="i nactive_ERK" />

<map_vari abl es variable_1="delta_i nacti ve_ERK rxn7" variabl e_2="del ta_i nactive_ERK rxn
</ connecti on>

<connecti on>

<map_conponents conponent 1="active ERK i" conponent_ 2="reaction7" />

<map_vari abl es variable_1="active_ERK i" variable_2="active ERK i" />

<map_vari abl es variable_1="delta_active ERK i _rxn7" variable_2="delta_active ERK i _rxn’
</ connecti on>

<connecti on>
<map_conponents conponent 1="active ERK i" conponent 2="reactionl0" />
<map_vari abl es variable_1="active_ERK i" variable_2="active ERK i" />



<map_vari abl es variable_1="delta_active ERK i rxnl0" variable 2="delta_active ERK i _rxi
</ connecti on>

<connecti on>
<map_conponents conponent 1="active ERK i" conponent_ 2="reaction8" />
<map_vari abl es variable_1="active ERK i" variable_2="active ERK i" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="inactive_MKk" conponent 2="reaction8" />

<map_vari abl es variabl e_1="i nactive_Mk" variabl e_2="inactive_Mk" />

<map_vari abl es variable_1="delta_inactive_NMk_rxn8" variable_2="delta_inactive_Mk_rxn
</ connecti on>

<connecti on>

<map_conponents conponent 1="active_Mk" conponent 2="reaction8" />

<map_vari abl es variabl e_1="active_Mk" variable_2="active_Mk" />

<map_vari abl es variable_1="delta_active_WMk_rxn8" variable_2="delta_active_Nk_rxn8" /:
</ connecti on>

<connecti on>

<map_conponent s conponent _1="active_ERK n" conmponent _2="reactionl0" />

<map_vari abl es variable_1="active ERK n" variable_2="active ERK n" />

<map_vari abl es variable_1="delta_active ERK n_rxnl0" variable_2="delta_active_ ERK n_rxi
</ connecti on>

<connecti on>
<map_conponent s conponent 1="active_ERK n" conponent_2="reaction9" />
<map_vari abl es variable_1="active ERK n" variable_2="active ERK n" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="inactive_El k_1" component _2="reaction9" />
<map_vari abl es variable_1="inactive_El k_1" variable_2="inactive_El k_1" />
<map_vari abl es variable_1="delta_inactive Elk_1 rxn9" variable 2="delta_inactive Elk_ 1
</ connecti on>

<connecti on>

<map_conponent s conponent 1="active_El k_1" conponent _2="reaction9" />

<map_vari abl es variable_1="active_El k_1" vari abl e_2="active_El k_1" />

<map_vari abl es variable_1="delta_active_El k_1 rxn9" variable_2="delta_active_Elk_1_rxn
</ connecti on>

<connecti on>
<map_conponent s conponent 1="active_El k_1" conmponent _2="reactionll" />
<map_vari abl es variable_1="active_El k_1" variabl e_2="active_El k_1" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="DNA" comnponent_2="reactionll" />
<map_vari abl es variabl e_1="DNA" vari abl e_2="DNA" />
<map_vari abl es variabl e_1="delta_DNA rxnll" variabl e_2="delta_DNA rxnll" />
</ connecti on>

<connecti on>

<map_conponent s conponent _1="nRNA" conponent 2="reactionll" />

<map_vari abl es variabl e_1="nRNA" vari abl e_2="nRNA" />

<map_vari abl es variabl e_1="delta_nRNA rxnll" variabl e_2="delta_nRNA rxnll" />
</ connecti on>



<connection>
<map_conponents conponent 1="TRK" conponent 2="environnent" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="EG-" conponent _2="environnent" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="EG-_TRK conpl ex" conponent _2="environnment" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Phosphoryl at ed_r ecept or _conpl ex" comnmponent _2="envi r onnment
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="GRB2" conponent _2="environnment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="S0OS" conponent _2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent 1="Ras_CGDP" conponent _2="environment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="active_receptor_conpl ex" component _2="environnment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

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

</ connecti on>

<connecti on>
<map_conponents conponent 1="GAP" conponent 2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="inactive_Raf" conponent 2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="active_ Raf" conponent_ 2="environnment" />
<map_vari abl es variable 1="tine" variable 2="tinme" />



</ connecti on>

<connecti on>
<map_conponents conponent 1="inactive_ MEK' conponent 2="environnent" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="active_ MEK"' conponent 2="environnment" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="inactive_ ERK' conponent 2="environnent" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="active ERK i" conponent 2="environnent" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Phosphat e" conponent 2="environnent" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="inacti ve_Mk" conponent 2="environnent" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="active_Mk" conponent_2="environment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="active_ERK n" conponent_2="environnment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="inactive_El k_1" conponent _2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="active_El k_1" conponent _2="environnment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="DNA" conponent _2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="nRNA" conponent 2="environnent" />



<map_vari abl es variable_1="tine" variable_ 2="time" />
</ connecti on>

</ nodel >



