<?xm version="1.0""?>

<I--
FILE : bi _egf _pat hway_1999 raw. xni

CREATED : 11 Novenber 2000
LAST MODI FIED : 9th April 2003

AUTHOR : Mel ani e Nel son
Physi ome Sci ences, Inc.

DESCRIPTION : This file contains a Cell M. description of the EGF pat hway
nodel from Bhalla and |yengar

CHANCES:
25/ 05/ 2002 - AAC - Updated netadata to conformto the 16/1/02 Cell M. Met adat a
1.0 Specification.
08/ 03/ 2002 - AAC - Fixed connection/variable errors.
22/ 07/ 2002 - CML - Added nore netadata.
09/ 04/ 2003 - AAC - Added publication date infornmation.
24/ 12/ 2004 - CML - Corrected nodel errors - there are still nore but | don’t really under st

>

<nmodel nanme="bi egf pat hway 1999" cneta:id="bi _egf pathway 1999" xm ns="http://ww. cel |l mn . or
<l--
Thi s RDF bl ock contains netadata that applies to the entire nodel
The Cel I ML devel opment team reconmends that RDF netadata about an el ement
be included as a child of the el enent. However, the RDF spec does not
require this. Metadata can be placed anywhere in the nodel docunent, or
even in another docunent, as long as the <rdf: Description> elenents contain
about attributes that refer to the correct resource. Because this is an
exanpl e, reasonably extensive netadata has been included. The Cell M.
devel opnent team reconmmrends that nodel authors include as nuch netadata

as possible because this will nake it easier for others to find and
use the nodel. However, no netadata is required.

-->

<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="">
<!-- The Human Readabl e Nane netadata. -->

<dc:title>
Epi dermal growth factor stinulation of nitogen-associated protein
ki nase and activation of Ras

</dc:title>

<l--
The Model Buil der netadata. The Cel | M. spec recommends that the
creator elenent be used to indicate the person who coded the nodel
into Cell M, rather than the person who originally devel oped the
nodel . The informati on about the person who originally devel oped
the nodel is available via the reference netadata.

-->

<dc: creator rdf:parseType="Resource">
<vCard: N rdf: parseType="Resource" >



<vCar d: Fam | y>Nel son</vCard: Fam | y>
<vCard: G ven>Mel ani e</vCard: G ven>
</vCard: N>
<vCard: EMAI L rdf: parseType="Resource">
<rdf: val ue>mmel son@hysi one. conx/ r df : val ue>
<rdf:type rdf:resource="http://inc/org/vCard/ 3. 0#i nternet" />
</ vCard: EMAI L>
<vCar d: ORG rdf: parseType="Resour ce" >
<vCar d: Or gname>Physi ome Sci ences, |nc.</vCard: O ghanme>
</ vCard: ORG>
<vCard: ADR rdf: parseType="Resour ce" >
<vCar d: Ext add>Physi onme Sci ences, Inc.</vCard: Ext add>
<vCard: Street >150 Col | ege Road West</vCard: Street >
<vCard: Local i ty>Pri ncet on</vCard: Local i ty>
<vCar d: Regi on>NJ</ vCar d: Regi on>
<vCar d: Count r y>USA</ vCar d: Count ry>
<vCar d: Pcode>08540- 6604</ vCar d: Pcode>
</ vCard: ADR>
<vCard: TEL rdf: parseType="Resource">
<rdf:val ue>1- 609- 987-1199</ r df : val ue>
<rdf:type rdf:resource="http://inc/org/vCard/3. 0O#work" />
</vCard: TEL>
<vCard: TEL rdf: parseType="Resource">
<rdf:val ue>1- 609- 987- 9393</rdf : val ue>
<rdf:type rdf:resource="http://inc/org/vCard/ 3. 0#f ax" />
</vCard: TEL>
</ dc:creator>

<l--
The Creation Date netadata. This is the date on which the nodel
was coded into Cell M., not the date on which it was originally
created (if it was originally created in a different |anguage)
or the date on which it was published.

-->

<dcterns: created rdf:parseType="Resource">
<dct er ns: WBCDTF>2000- 10- 11</ dct er ns: WBCDTF>

</ dcterms: creat ed>

<l--
The Modification History netadata. This is the |list of nodifications
made to the Cell M. description of the nodel with the date the
nodi fi cati ons were nade and the nane of the person(s) who nade the
changes.
—_
<cnet a: nodi fication rdf: parseType="Resource">
<rdf:val ue>
Updated Cell M. to conformwith the 10/8/2001 Cell M. Version 1.0
Speci ficati on.
</rdf:val ue>
<dcterns: nodi fi ed rdf: parseType="Resource">
<dct er ms: WBCDTF>2001- 08- 02</ dct er ns: WBCDTF>
</ dcterns: nodi fi ed>
<cmet a: nodi fi er 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: Ot her>A. </ vCard: O her >
</vCard: N>
<vCard: ORG rdf: parseType="Resource" >



<vCard: Orguni t >The Bi oengi neering Institute</vCard: Orgunit>
<vCard: Orgnane>The University of Auckl and</vCard: O gnane>

</vCard: ORG

<vCard: EMAI L rdf: parseType="Resource">
<rdf:val ue>a. cuel | ar @uckl and. ac. nz</ r df : val ue>
<rdf:type rdf:resource="http://inc/org/vCard/3.0#i nternet" />

</ vCard: EMAI L>

</creta: nodi fier>
</ cmet a: nodi fi cati on>
</rdf: Description>

<l--

The following netadata refers to the nodel itself, as indicated by the
reference to the ID "bi_egf pathway 1999", which is declared on

t he <nodel > el enent.

-->

<rdf: Description rdf:about="#bi _egf pathway_ 1999" >

<!-- A human readabl e name for the nodel. -->
<dc:title>Bhalla and |yengar’s EG- Pat hway, 1999</dc:title>

<l-- A conment regarding the nodel. -->
<cmet a: conment rdf: parseType="Resource">
<rdf : val ue>
This is the Cell M. description of Bhalla and Iyengar’s nathenatica
nodel of the EGF pathway (1999).
</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>

<I--
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
date, etc can be | ooked up on the database.
-->
<bgs: reference rdf: parseType="Resource">
<bgs: Pubred_i d>99105994</ bgs: Pubned_i d>
<bgs: Journal Articl e rdf: parseType="Resource">
<dc: creat or >
<rdf: Seq>
<rdf:li rdf:parseType="Resource">
<bgs: Per son rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce">
<vCard: Fam | y>Bhal | a</vCard: Fanm | y>
<vCar d: G ven>Upi nder </ vCard: G ven>
<vCard: Ot her >S</vCar d: & her >

sucl



</ vCard: N>
</ bgs: Per son>
<frdf:li>
<rdf:li rdf: parseType="Resource">
<bgs: Person rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCard: Fam | y>l yengar </ vCar d: Fani | y>
<vCard: G ven>Ravi </vCard: G ven>
</vCard: N>
</ bgs: Per son>
</rdf:li>
</rdf: Seq>
</ dc: creator>
<dc:title>
Enmer gent Properties of Networks of Biological Signaling Pathways
</dc:title>
<dcterms:issued rdf: parseType="Resource">
<dct er ms: WBCDTF>1999- 01- 15</ dct er ns: WBCDTF>
</dcterns:issued>
<bgs: Jour nal rdf: parseType="Resource">
<dc:title>Science</dc:title>
</ bgs: Jour nal >
<bgs: vol ume>283</ bgs: vol unme>
<bgs:first_page>381</bqgs:first_page>
<bgs: | ast _page>387</ bgs: | ast _page>
</ bgs: Journal Arti cl e>
</ bgs: ref erence>
</ rdf: Description>
</ rdf : RDF>

<l--
We start the nodel definition with a definition of sone naned
sets of units for use throughout the nodel

-
<units nane="concentration_units">
<unit prefix="mlli" units="nole" />
<unit units="litre" exponent="-1" />
</units>

<units nane="rate_units">
<unit units="concentration_units" />
<unit units="second" exponent="-1" />
</units>

<units nane="first_order_rate_constant_units">
<unit units="second" exponent="-1" />
</units>

<units nane="second_order _rate_constant_units">
<unit units="concentration_units" exponent="-1" />
<unit units="second" exponent="-1" />

</ uni ts>

<units nane="third _order_rate_constant_units">
<unit units="concentration_units" exponent="-2" />
<unit units="second" exponent="-1" />

</ uni ts>

<I--



The environnment conponent is used to declare variabl es
that are used by all or nost of the other conmponents. Vari abl es
nmust be decl ared inside of a <conmponent> el enent.
-->
<conponent nane="environnment">
<vari abl e name="tine" public_interface="out" units="second" />
</ conponent >

<l--
The first set of elenents define a subsystemthat handles the
formati on of the active EG- EG-R conpl ex.

-
<conponent nane="EG-" cneta:id="EG">
<l-- This block of netadata applies only to the EG- conponent. -->

<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22- r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about ="EG">

<l-- Human Readabl e Nane netadata. -->
<dc:title>epidermal growth factor</dc:title>

<l--
The Biological Entity netadata. This netadata has a
different nmeaning than the alias netadata provi ded above,
even though the two pieces of netadata happen to have the
sane value in this exanple. The <dc:title> el enent provides a human
readabl e name for the conponent. The <cneta:bio_entity> el ement
provi des informati on about the biological entity which the conponent
is nmeant to represent.

-->

<cmeta: bio_entity>epidermal growth factor</cneta:bio entity>

</ rdf: Description>
</ rdf : RDF>

<l--
The initial _value attribute on a <variable> el enent declares a val ue of
the variable when all of the nodel’s independent variables have a val ue of
0.0. It is anticipated that initial values and other nodel boundary
conditions would typically be set in an external sinulation configuration
file.
-->
<vari abl e name="EGF" public_interface="out" initial_value="0.0" units="concentration_uni!
<vari abl e name="delta EG-" public_interface="in" units="rate units" />
<vari abl e name="tine" public_interface="in" units="second" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<apply><di ff />
<bvar ><ci > ti me </ci></bvar>
<ci > EGF </ci>
</ appl y>
<ci > delta EGF </ci>
</ appl y>
</ mat h>
</ conponent >

<conponent nanme="EG-R' cneta:id="EG-R"'>
<rdf: RRDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22- r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about ="EG-R'>
<dc:title>epidermal growth factor receptor</dc:title>



<cneta: bio_entity>epidermal growth factor receptor</cneta:bio_entity>
</rdf: Description>
</ rdf : RDF>

<vari abl e name="EGFR"' public_interface="out" initial_val ue="0.1667" units="concentration
<vari abl e name="del ta_EG-R' public_interface="in" units="rate_units" />
<vari abl e name="tine" public_interface="in" units="second" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > EGFR </ci >
</ appl y>
<ci > delta EGFR </ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="EG-_EGFR' cneta:id="EG-_EG-R'>
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="EG-_EG-R'>
<dc:title>epidermal growth factor-receptor conplex</dc:title>
<cnmeta:bio _entity>
conpl ex of epidermal growth factor and
epi dermal growth factor receptor
</creta: bio_entity>
</rdf: Description>
</ rdf : RDF>

<vari abl e name="EGF_EG-R' public_interface="out" initial _ value="0.0" units="concentrati ol
<vari abl e name="deltal EG-_EGFR' public_interface="in" units="rate_units" />

<vari abl e name="del ta2 EG-_EGFR' public_interface="in" units="rate_units" />

<vari abl e name="tine" public_interface="in" units="second" />

<mat h xm ns="http://ww.w3. org/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<appl y><di ff />
<bvar><ci > ti ne </ci></bvar>
<ci > EGF_EGFR </ci >
</ appl y>
<appl y><plus />
<ci > del tal EGF_EGFR </ci >
<ci > del ta2 EGF_EGFR </ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="EG- EGFR Int" cneta:id="EG- EGFR Int">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="EG_EG-R I nt">

<dc:title>
internalized epidermal growth factor-receptor conplex

</dc:title>

<cnmeta:bio _entity>
internalized fraction of conplex of epidermal growth factor



and epidermal growth factor receptor
</cneta: bio_entity>
</ rdf: Description>
</ rdf : RDF>

<vari abl e name="EGF_EG-R Int" public_interface="out" initial_value="0.0" units="concentr:
<vari abl e name="delta_EG- EGFR Int" public_interface="in" units="rate_units" />
<variabl e name="tine" private_interface="in" units="second" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > EGFEGFRI nt </ci>
</ appl y>
<ci > del ta EGF_EGFRI nt </ci >
</ appl y>
</ mat h>
</ conponent >

<l --
Thi s conponent represents the binding reaction between EGF and EGFR
-->
<conponent nane="EG-_EGFR bi nd_rxn" cneta:id="EG-_EG-R bind_rxn">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="EG_EG-R bi nd_rxn">
<dc:titl e>EG-- EGFR bi ndi ng reaction</dc:title>
</rdf: Description>
</ r df : RDF>

<vari abl e nane="EG-" public_interface="in" units="concentration_units" />
<vari abl e name="EGFR' public_interface="in" units="concentration_units" />
<vari abl e name="EG-_EG-FR' public_interface="in" units="concentration_units" />
<vari abl e name="del ta_EG-" public_interface="out" units="rate_units" />

<vari abl e name="delta_EG-R' public_interface="out" units="rate units" />

<vari abl e name="delta_EG- EGFR' public_interface="out" units="rate units" />

<l--
k_ forward and k_reverse are the forward and reverse rate constants,
respectively. They are not needed by any other conponent in the
nodel , and therefore have no public or private interface
-->
<vari abl e name="k_forward" initial_val ue="0.000007" units="second_order_rate_constant_un
<vari abl e name="k_reverse" initial_value="0.25" units="first_order_rate_constant_units" /

<variable name="r" units="rate units" />
<l--
This reaction is reversible. The direction attributes on the role
elenments are also onmitted in this exanple. The roles of the participants
are all assumed to be for the default direction, i.e.,"forward".
-->
<reaction reversibl e="yes">
<vari abl e_ref vari abl e="EG">
<role role="reactant" delta_variabl e="delta_ EG-" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="EG-R"'>
<role role="reactant" delta_variabl e="delta EG-R' stoichionetry="1" />



</variabl e _ref>
<vari abl e_ref variabl e="EG-_EG-R"' >
<role rol e="product" delta_variabl e="delta EG- EGFR' stoichionetry="1" />
</variable_ref>
<variabl e_ref variable="r">
<role role="rate">
<mat h xm ns="http://ww. w3. org/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<ci>r </ci>
<appl y><plus />
<appl y><mi nus />
<appl y><tinmes />
<ci > kforward </ci>
<ci > EGF </ci >
<ci > EGFR </ci >
</ appl y>
</ appl y>
<apply><tinmes />
<ci > k_reverse </ci>
<ci > EGFEG-R </ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variable_ref>
</reaction>

</ conponent >

<l--
Thi s conponent represents the internalization of the EG-_ EGFR
compl ex.
-->
<conponent nane="EG- EGFR i nternalization" cneta:id="EG-_ EGFR i nternalization">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="EG-_EG-R i nternalization">
<dc:title> nternalization of the EG--EG-R conpl ex</dc:title>
</rdf: Description>
</ rdf : RDF>

<vari abl e nane="EG-_EGFR' public_interface="in" units="concentration_units" />
<vari abl e name="EG-_EG-R Int" public_interface="in" units="concentration_units" />
<vari abl e name="delta_EG- EGFR' public_interface="out" units="rate_units" />

<vari abl e nane="delta_EG-_ EGFR Int" public_interface="out" units="rate_units" />

<l--

Notice that because variabl e nanmes need only be uni que

wi thin a conmponent, and not across the entire nodel, we can

call the forward and reverse reaction rate constants k_forward

and k_reverse in this conponent as well as in the

EGF_EGFR bi nd_rxn conponent
-
<vari abl e name="k_forward" initial_value="0.002" units="first_order_rate_constant _units"
<vari abl e name="k_reverse" initial_val ue="0.00033" units="second order_rate_constant_unit
<variable name="r" units="rate units" />

<reaction reversi bl e="yes">



<vari abl e_ref variabl e="EG-_EG-R"' >
<role role="reactant" delta_variabl e="delta_EG-_EG-R' stoi chi onetry="1" />
</variable_ref>
<variabl e ref variable="EG- EGFR Int">
<role role="product" delta variable="delta EG- EGFR Int" stoichionetry="1" />
</variabl e _ref>
<variable_ref variable="r">
<role role="rate">
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<ci>r </ci>
<appl y><plus />
<appl y><m nus />
<appl y><tines />
<ci> kforward </ci>
<ci > EGFEG-R </ci >
</ appl y>
</ appl y>
<appl y><tines />
<ci > k_reverse </ci>
<ci > EGFEG-R.Int </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e _ref>
</reaction>
</ conponent >

<l--
The EGF_subsystem conponent is a |ogical conponent only; i.e., it
does not represent any actual chemi cal species or reaction. It is
used to encapsul ate the portion of the pathway that
results in the EG--EGFR conplex. Note that this is a different use of
encapsul ation than is shown in the sinple two reaction nodel with
encapsul ation - instead of encapsulating internediate reactions, we
are encapsul ating a conpl ete subsystem This configuration hides the
components representing the EG- and EG-FR species. This neans that
t hese speci es cannot be used by any other reaction in the nodel.
If we wanted to make it possible to later add reactions controlling the
production of EGF, for instance, we would need to break this
encapsul ati on.
-->
<conponent nane="EG-_subsysteni cneta:id="EG-_subsysteni >
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22- r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about="EG-_subsysteni>
<dc:titl e>EG- EGFR subpat hway</dc:titl e>

<l--

The Annotation netadata has associated netadata: the creator

and the create date. These pieces of netadata refer to the

annot ation, not to the nodel conponent.

—_

<cmet a: conment rdf: parseType="Resource">

<rdf:val ue>

The EGF subsystem enconpasses the reactions that contro
the concentration of the activated EG-- EGFR conpl ex.



</ rdf:val ue>
<dc: creator rdf:parseType="Resource">
<vCard: N rdf: parseType="Resource">
<vCar d: Fam | y>Nel son</vCard: Fam | y>
<vCard: G ven>Mel ani e</vCard: G ven>
</vCard: N>
</ dc: creator>
<dcterms: created rdf: parseType="Resource">
<dct er ns: WBCDTF>2000- 11- 20</ dct er nms: WBCDTF>
</dcterns: created>
</ cret a: comment >
</rdf: Description>
</ rdf : RDF>

<l--
The subsystem produces the concentration of the EG--EG-R
conpl ex as output. This variable has a public interface of
"out", which neans that it can be connected to other conponents
in the main pathway. It has a private interface of "in", which
nmeans that the actual value of the concentration nmust be passed in
to this conponent fromone of the conponents it encapsul ates.
-->
<vari abl e name="EG-_EG-R" public_interface="out" private_interface="in'

uni t s="concent r at

<l--
The subsystemrequires tine to be passed in fromthe nmain
networ k, hence the public interface for the tine variable is
The subsystem conponent then nmust pass the tinme variable on
to the components that it encapsul ates, and therefore this
variable has a private interface of "out".

-->

<vari abl e nane="time" public_interface="in" private_interface="out" units="second" />

</ conponent >

in".

<l--
The group el ement defines the encapsul ation relationship between
the | ogi cal EG-_subsystem conponent and the conponents that actually
make up that subsystem (the EG-, EGFR, EG-_EGFR, and EG-_EGFR I nt
component s)
-->
<group>
<rel ationshi p_ref rel ationshi p="encapsul ati on" />
<conponent _ref conponent="EG-_subsysten >
<conponent _ref conmponent="EG-" />
<conponent ref conmponent ="EGFR' />
<conponent ref conponent="EG- EG-R' />
<conponent ref component="EG- EGFR Int" />
<conponent _ref conmponent ="EG-_EG-R bi nd_rxn" />
<conponent _ref conmponent="EG-_EG-R i nternalization" />
</ conponent _ref >
</ group>
<l--

The connections hold the actual mappi ngs between vari abl es decl ared
in different conponents. Wen nore than one variable is napped

bet ween two conponents, all variabl e nmappings nmust be listed in

t he sane connection el enent (there can only be one connection



bet ween two conponents). The nodell er should NOT rely on matching the nanes
of the variables in the two conponents.

-->

<connecti on>
<map_conponents conponent _1="envi ronnment" conponent_ 2="EG- subsysteni />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="EGF" conponent 2="EG- EGFR bi nd_rxn" />
<map_vari abl es variabl e_1="EG-" variabl e_2="EG" />
<map_vari abl es variable_1="delta_EG-" variable_2="delta_EG" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="EGFR"' conponent _2="EG-_EGFR _bi nd_rxn" />
<map_vari abl es variabl e_1="EGFR' vari abl e_2="EG-R"' />
<map_vari abl es variable_1="delta_EG-R' vari abl e_2="delta EGFR' />

</ connecti on>

<connecti on>
<map_conponents conponent _1="EGF_EG-FR' conponent _2="EG-_EG-R bi nd_rxn" />
<map_vari abl es variabl e_1="EG-_EGFR' vari abl e_2="EG- EGFR' />
<map_vari abl es variable_1="deltal EG-_EGFR' vari abl e_2="delta_EG-_EG-R' />
</ connecti on>

<connecti on>
<map_conponents conponent _1="EGF_EG-FR' conponent _2="EG- EG-R i nternalization" />
<map_vari abl es variabl e_1="EG-_EGFR' vari abl e_2="EG-_ EGFR' />
<map_vari abl es variable_1="delta2 EG-F EG-R' vari abl e 2="delta EGF EGFR"' />

</ connecti on>

<connecti on>
<map_conponents conponent 1="EGF EGFR I nt" conmponent 2="EG-_EGFR i nternalization" />
<map_vari abl es variable_1="EG- EGFR Int" variabl e 2="EG-_EGFR Int" />
<map_vari abl es variable_1="delta_EG-_EGFR I nt" variable_2="delta EG-_ EGFR Int" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="EGF_subsystem' conponent 2="EG" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="EGF_subsysten conponent_ 2="EG-R' />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="EGF_subsystem' conponent_ 2="EG-_EG-R' />
<map_vari abl es variable_1="tine" variable_2="time" />
<map_vari abl es variabl e_1="EG-_EGFR' vari abl e_2="EG-_EG-R' />

</ connecti on>

<connecti on>
<map_conponents conponent _1="EGF_subsystenm conponent_ 2="EGF EGFR Int" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>



<l --

The rest of the nodel is "flat"; i.e., there are no additiona
encapsul at ed subsyst ens.
-->

<conponent name="SHC' cneta:id="SHC'>
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about="SHC'>
<dc:title>
i nactive Src honol ogy 2 domai n-contai ni ng protein
</dc:title>
<cmeta:bio_entity>
Src honol ogy 2 domai n-containing protein
</cneta: bio_entity>
</ rdf: Description>
</ rdf : RDF>

<vari abl e nane="SHC' public_interface="out" initial_value="0.5" units="concentration_unit
<vari abl e nane="delta_SHC' public_interface="in" units="rate_units" />
<vari abl 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 />
<apply><di ff />
<bvar><ci > tine </ci></bvar>
<ci > SHC </ci >
</ appl y>
<ci > delta_SHC </ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="SHC active" cneta:id="SHC active">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="SHC active">
<dc:title>
active Src honol ogy 2 donmi n-containing protein
</dc:title>
<cneta:bio _entity>
Src honol ogy 2 domai n-containing protein
</cneta:bio_entity>
</rdf: Description>
</ rdf : RDF>

<vari abl e nane="SHC active" public_interface="out" initial_value="0.0" units="concentrati
<vari abl e nane="deltal SHC active" public_ interface="in" units="rate units" />

<vari abl e name="del ta2_SHC active" public_interface="in" units="rate_units" />

<vari abl e name="tine" public_interface="in" units="second" />

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

<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > SHC.active </ci>

</ appl y>

<appl y><plus />
<ci > deltal SHCactive </ci>



<ci > delta2_SHC.active </ci>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="SHC activation_rxn" cneta:id="SHC activation_rxn">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="SHC activation_rxn">
<dc:title>activation of SHC</dc:title>
</rdf: Description>
</ rdf : RDF>

<vari abl e nane="SHC' public_interface="in" units="concentration_units" />
<vari abl e nane="SHC active" public_interface="in" units="concentration_units" />
<vari abl e name="delta_SHC' public_interface="out" units="rate_units" />
<vari abl e name="del ta_SHC active" public_interface="out" units="rate_units" />
<vari abl e nane="EG-_EGFR' public_interface="in" units="concentration_units" />
<vari abl e name="kcat" initial_value="0.2" units="second" />
<vari abl e nane="kmn' initial_val ue="0.83333333" units="concentration_units" />
<vari abl e name="k1" initial_value="0.0016667" units="first_order_rate_constant_units" />
<variabl e name="r" units="rate_units" />
<l--
The EGF-EGFR conplex is a catalyst in this reaction
-->
<reaction reversibl e="yes">
<vari abl e_ref vari abl e="SHC'>
<role role="reactant" delta_variabl e="delta_SHC' stoichionetry="1" />
</variable_ref>
<vari abl e_ref variabl e="SHC active">
<role rol e="product" delta variabl e="delta SHC active" stoichionetry="1" />
</variabl e _ref>
<vari abl e_ref variabl e="EG-_EG-R"' >
<role role="catal yst" stoichionmetry="1" />
</variable_ref>
<variabl e_ref variable="r">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<ci>r </ci>
<appl y><plus />
<appl y><tines />
<ci> k1 </ci>
<ci > SHCactive </ci>
</ appl y>
<appl y><m nus />
<appl y><di vi de />
<appl y><tinmes />
<ci > kcat </ci>
<ci > ECGF.EGFR </ ci >
<ci > SHC </ci >
</ appl y>
<appl y><plus />
<ci > km </ci >
<ci > SHC </ci >
</ appl y>
</ appl y>
</ appl y>



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

<conponent nane="S0S" cneta:id="SCs">
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about="50s">
<dc:title>
i nactive son of sevenless
</dc:title>
<cnmeta:bio _entity>
son of sevenl ess
</cneta: bio_entity>
</ rdf: Description>
</ rdf : RDF>

<vari abl e name="S0OS" public_interface="out" initial_value="0.1" units="concentration_uni!
<vari abl e name="deltal SOS' public_interface="in" units="rate_units" />

<vari abl e name="del ta2_SOS' public_interface="in" units="rate_units" />

<vari abl 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><di ff />
<bvar ><ci > ti me </ci></bvar>
<ci > SCS </ci>
</ appl y>
<appl y><plus />
<ci > deltal SCS </ci>
<ci > delta2.SCS </ci>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="GRB2">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="GRB2" >
<dc:title>
grow h factor receptor bound protein 2
</dc:title>
<cnmeta:bio _entity>
growm h factor receptor bound protein 2
</cneta:bio_entity>
</rdf: Description>
</ r df : RDF>

<vari abl e name="GRB2" public_interface="out" initial_value="1.0" units="concentration_un
<vari abl e name="deltal GRB2" public_interface="in" units="rate_ units" />

<vari abl e name="del ta2_ GRB2" public_interface="in" units="rate_ units" />

<vari abl 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><di ff />
<bvar ><ci >ti me</ ci ></ bvar >
<ci >CRB2</ ci >
</ appl y>
<appl y><plus />
<ci >del t a1l _GRB2</ ci >
<ci >del t a2_GRB2</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent name="S0S_GRB2" >
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="S0S_GRB2" >
<dc:title>
son of sevenless-growh factor receptor bound protein 2 conplex
</dc:title>
<cneta:bio _entity>
conpl ex of son of sevenless and growth factor receptor
bound protein 2
</cneta: bio_entity>
</ rdf: Description>
</ rdf : RDF>

<vari abl e name="S0OS_GRB2" public_interface="out" initial_value="0.0" units="concentrati ol
<vari abl e name="deltal SOS GRB2" public_interface="in" units="rate_units" />

<vari abl e name="del ta2_SOS GRB2" public_interface="in" units="rate units" />

<vari abl 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><di ff />
<bvar ><ci > ti me </ci></bvar>
<ci > SOS.CRB2 </ci >
</ appl y>
<appl y><plus />
<ci > del tal SOS_.GRB2 </ci >
<ci > del ta2_.SOS.GRB2 </ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent name="SOS_GRB2_bi ndi ng_r xn" >
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about="S0S_GRB2_bi ndi ng_rxn">
<dc:title>SOS-GRB2 bi nding reaction</dc:title>
</ rdf: Description>
</ r df : RDF>

<vari abl e name="S0S" public_interface="in" units="concentration_units" />
<vari abl e name="GRB2" public_interface="in" units="concentration_units" />
<vari abl e nane="S0S_GRB2" public_interface="in" units="concentration_units" />
<vari abl e name="delta_SOS" public_interface="out" units="rate units" />

<vari abl e name="deltal GRB2" public_interface="out" units="rate units" />



<vari abl e name="delta_SOS GRB2" public_interface="out" units="rate_units" />

<vari abl e name="k1" initial_val ue="0.000000041667" units="second order_rate_constant _unit
<vari abl e name="k2" initial_value="0.0168" units="first _order_rate constant _units" />
<variable name="r" units="rate units" />

<reaction reversibl e="yes">
<vari abl e_ref vari abl e="S0S">
<role role="reactant" delta_variabl e="delta_SOS" stoichi onetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="GRB2" >
<role role="reactant" delta_variabl e="deltal_ GRB2" stoichionetry="1" />
</variabl e _ref>
<vari abl e_ref variabl e="S0OS_GRB2" >
<role rol e="product" delta_ variabl e="delta SOS GRB2" stoichionetry="1" />
</variable_ref>
<variabl e_ref variable="r">
<role role="rate">
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<ci>r </ci>
<appl y><plus />
<appl y><mi nus />
<appl y><tinmes />
<ci> k1 </ci>
<ci> SCS </ci >
<ci> GRB2 </ci>
</ appl y>
</ appl y>
<apply><tinmes />
<ci > k2 </ci>
<ci > SOS.CRB2 </ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent name="SHC active_SOS_GRB2" >
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="SHC active_ SOS _GRB2" >
<dc:title>
conpl ex of activated SHC, SOS, and GRB2
</dc:title>
<cnmeta:bio _entity>
conpl ex of activated src honol ogy domain 2 containing protein,
son of sevenless, and growth factor receptor bound protein 2
</cneta:bio_entity>
</ rdf: Description>
</ r df : RDF>

<vari abl e name="SHC active_SOS GRB2" public_interface="out" initial_value="1.0" units="c
<vari abl e name="del ta_SHC active_SOS GRB2" public_interface="in" units="rate_units" />
<vari abl 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 > SHC.active_SOS.GRB2 </ci>
</ appl y>
<ci > del ta_SHC.active_SOS.GRB2 </ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="SHC active_SOS _GRB2_bi ndi ng_rxn" cneta:id="SHC active_SOS GRB2_bi ndi ng_r xI
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="SHC active SOS GRB2_bi ndi ng_rxn">
<dc:title>
bi ndi ng reaction of activated SHC and the SOS- GRB2 conpl ex
</dc:title>
</rdf: Description>
</ rdf : RDF>

<vari abl e nane="SHC active_SOS GRB2" public_interface="in" units="concentration_units" /:
<vari abl e name="SHC active" public_interface="in" units="concentration_units" />

<vari abl e name="SOS _GRB2" public_interface="in" units="concentration_units" />

<vari abl e name="del ta_SHC active" public_interface="out" units="rate_units" />

<vari abl e name="delta_SOS GRB2" public_interface="out" units="rate units" />

<vari abl e name="del ta_SHC active SOS GRB2" public_interface="out" units="rate units" />
<vari abl e name="k1" initial_val ue="0.000000833" units="second_order_rate constant_units"
<variabl e name="k2" initial_value="0.1" units="first _order_rate_constant_units" />
<variabl e name="r" units="rate_units" />

<reaction reversibl e="yes">
<vari abl e_ref variabl e="SHC active">
<role role="reactant" delta_variabl e="delta_SHC active" stoichiometry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="S0OS_GRB2" >
<role role="reactant" delta_ variabl e="delta SOS GRB2" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="SHC active_ SCS GRB2">
<role role="product" delta_variabl e="delta_SHC active_SOS GRB2" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e=
<role role="rate">
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<ci>r </ci>
<appl y><plus />
<appl y><m nus />
<appl y><tinmes />
<ci> k1 </ci>
<ci > SHCactive </ci>
<ci > SOS.GRB2 </ci >
</ appl y>
</ appl y>
<appl y><tines />
<ci> k2 </ci>
<ci > SHC active_SOS.GRB2 </ci>
</ appl y>
</ appl y>
</ appl y>

s



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

<conponent nane="CGDP_ras" cneta:id="GDP_ras">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="CGDP_ras">
<l--
Thi s conmponent has two alternative nanes, which is indicated by
sinply repeating the title netadata el ement.
-->
<dc:title>inactive Ras</dc:title>
<dc:title>CDP-bound Ras</dc:title>
<cneta: bio_entity>Ras</cneta: bio_entity>
</rdf: Description>
</ rdf : RDF>

<vari abl e name="GDP_ras" public_interface="out" initial_value="0.0" units="concentration
<vari abl e name="delta_CDP_ras" public_interface="in" units="rate_units" />
<vari abl e name="tine" public_interface="in" units="second" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > GDPras </ci>
</ appl y>
<ci > delta_GDPras </ci>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="GIP_ras" cneta:id="GIP_ras">
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about="GIP_ras">
<dc:title>active Ras</dc:title>
<dc:title>GIP-bound Ras</dc:title>
<cneta: bio_entity>Ras</cneta: bio_entity>
</ rdf: Description>
</ rdf : RDF>

<vari abl e nane="GTP_ras" public_interface="out" initial_value="0.0" units="concentration.
<vari abl e nane="delta_GTP_ras" public_interface="in" units="rate_units" />
<vari abl e name="tine" public_interface="in" units="second" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<apply><di ff />
<bvar><ci > tine </ci></bvar>
<ci > GIPras </ci>
</ appl y>
<ci > delta_GIP_ras </ci>
</ appl y>
</ mat h>
</ conponent >



<conponent nane="Ras_activation_rxn" cneta:id="Ras_activation_rxn">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xml ns:dc="http://purl. ol
<rdf: Description rdf:about="Ras_activation_rxn">
<dc:title>activation of Ras</dc:title>
<cmet a: conment rdf: parseType="Resource">
<rdf: val ue>
Ras is activated when GDP dissociates, and GIP bi nds
</ rdf:val ue>
<dc: creator rdf:parseType="Resource">
<vCard: N rdf : par seType="Resour ce" >
<vCar d: Fami | y>Nel son</vCard: Fam | y>
<vCard: G ven>Mel ani e</vCard: G ven>
</vCard: N>
</dc:creator>
<dct er ms: cr eat ed>
<dct er ms: WBCDTF>2000- 11- 20</ dct er ms: WBCDTF>
</dcterns: creat ed>
</ cmet a: conment >

<l--
It is perfectly legal to add a second annotation. In fact,
it is best totry to break annotations into "single data units",
i.e., have each annotation only discuss one topic. This wll
make it easier to performstructured searches on the netadata.
-->
<cmet a: conment rdf: parseType="Resource">
<rdf: val ue>
The Ras activation reaction is nodeled as irreversible
</ rdf:val ue>
<dc: creator rdf:parseType="Resource">
<vCard: N rdf : par seType="Resour ce" >
<vCar d: Fami | y>Nel son</vCard: Fam | y>
<vCard: G ven>Mel ani e</vCard: G ven>
</vCard: N>
</dc:creator>
<dct er ms: cr eat ed>
<dct er ms: WBCDTF>2000- 11- 21</ dct er ns: WBCDTF>
</ dcterns: created>
</ cmet a: conment >
</ rdf: Description>
</ rdf : RDF>

<vari abl e name="GDP_ras" public_interface="in" units="concentration_units" />
<vari abl e nane="GIP_ras" public_interface="in" units="concentration_units" />
<vari abl e nanme="delta_ GDP ras" public_interface="out" units="rate units" />
<vari abl e name="delta_ GTP ras" public_interface="out" units="rate units" />
<vari abl e name="SHC active_SOS GRB2" public_interface="in" units="concentration_units" /:
<vari abl e name="kcat" initial_value="0.02" units="first_order_rate _constant_units" />
<vari abl e name="knt' initial_val ue="0.50505" units="concentration_units" />
<variable name="r" units="rate units" />
<reaction reversibl e="no">
<vari abl e_ref variabl e="GP_ras">
<role role="reactant" delta_variable="delta_GDP_ras" stoichionmetry="1" />
</variabl e_ref>
<variabl e_ref variabl e="GIP_ras">
<role rol e="product" delta variable="delta GIP_ras" stoichionetry="1" />



</variabl e _ref>
<vari abl e_ref variabl e="SHC active_S0OS GRB2">
<role role="catal yst" />
</variable_ref>
<variabl e_ref variable="r">
<role role="rate">
<mat h xm ns="http://ww. w3. org/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<ci>r </ci>
<appl y><m nus />
<appl y><di vi de />
<appl y><tinmes />
<ci > kcat</ci>
<ci > SHC.acti ve_SOS.GRB2 </ci >
<ci > GDPras </ci>
</ appl y>
<appl y><plus />
<ci > knx/ci >
<ci > GDPras </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variable_ref>
</reaction>
</ conponent >

<conponent nane="SOS active" cneta:id="S0S active">
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns:dc="http://purl. ol
<rdf: Description rdf:about="S0S active">
<dc:title>
active son of sevenless
</dc:title>
<cnmeta:bio _entity>
son of sevenl ess
</cneta: bio_entity>
</rdf: Description>
</ rdf : RDF>

<vari abl e nane="S0S_active" public_interface="out" initial_value="0.0" units="concentr at
<vari abl e name="deltal_SOS active" public_interface="in" units="rate_units" />

<vari abl e name="del ta2_SOS active" public_interface="in" units="rate_units" />

<vari abl 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><di ff />
<bvar ><ci > tine </ci></bvar>
<ci > SOS.active </ci>
</ appl y>
<appl y><plus />
<ci > deltal_SCS.active </ci>
<ci > del ta2_SCS._active </ci>
</ appl y>
</ appl y>
</ mat h>



</ conponent >

<l--
The MAPK active conponent only participates in this pathway as an
activator. Its concentration remains constant (or may perhaps be a
paraneter that the nodeller adjusts in exploring the behaviour of this
pat hway). Therefore there are no mathematics in this conmponent. In a nore
conpl ex exanpl e, this conponent m ght be anot her encapsul ated subsystem
representing the signal transduction pathway that |eads to the
production of activated MAPK. Creating a conmponent to represent MAPK
(rather than sinply including a variable to represent the concentration
of MAPK in the relevant reaction conponent) makes it easier to add nore
detail to the nodel |ater
-->
<conponent nane="MAPK active" cneta:id="MAPK active">

<rdf: RDF xm ns: rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http:// purl

<rdf: Description rdf:about="MAPK active">
<dc:title>active MAP kinase</dc:title>
<cneta: bio_entity>MAP ki nase</cneta: bio_entity>
</ rdf: Description>
</ rdf : RDF>

Ol

<vari abl e name="MAPK active" public_interface="out" initial_value="1.0" units="concentr af

</ conponent >

<conponent nane="SOS activation_rxn" cneta:id="S0OS activation_rxn">
<rdf: RDF xm ns: rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http:// purl
<rdf: Description rdf:about="S0S activation_rxn">
<dc:title>activation of SOS</dc:title>
</ rdf: Description>
</ rdf : RDF>

<vari abl e name="S0OS" public_interface="in" units="concentration_units" />
<vari abl e nane="S0S_active" public_interface="in" units="concentration_units" />
<vari abl e nanme="MAPK_ active" public_interface="in" units="concentration_units" />
<vari abl e name="delta_SOS" public_interface="out" units="rate_units" />
<vari abl e name="del ta_SOS active" public_interface="out" units="rate_units" />
<vari abl e name="kcat" initial_value="10.0" units="first_order_rate _constant_units" />
<vari abl e nanme="kmn' initial_val ue="2.564167" units="concentration_units" />
<vari abl e name="k1" initial_value="0.001" units="first_order _rate constant_units" />
<variabl e name="r" units="rate units" />
<reaction reversibl e="yes">
<vari abl e_ref variabl e="S0S">
<role role="reactant" delta variabl e="delta SOS" stoichi onetry="1" />
</variable_ref>
<vari abl e_ref variabl e="SOS active">
<role rol e="product" delta_variabl e="delta_SOCS active" stoichionmetry="1" />
</variabl e _ref>
<variabl e_ref variabl e="MAPK active">
<role role="catal yst" />
</variabl e _ref>
<variabl e _ref variable="r">
<role role="rate">
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<ci>r </ci>

. Ol



<appl y><m nus />
<apply><tinmes />
<ci> k1 </ci>
<ci > SCS.active </ci>
</ appl y>
<appl y><di vide />
<apply><tinmes />
<ci > kcat </ci>
<ci > MAPK.active </ci>
<ci > SCS </ci >
</ appl y>
<appl y><plus />
<ci > km </ci >
<ci > SCS </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variable_ref>
</reaction>
</ conponent >

<conponent nane="S0S active GRB2" cneta:id="S0OS active CGRB2">
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about="S0S active_ GRB2">
<dc:title>active SOS-GRB2 conpl ex</dc:title>
<cmet a: bio_entity>conpl ex of active SOS and GRB2</cneta: bio_entity>
</ rdf: Description>
</ rdf : RDF>

<vari abl e name="S0OS active_GRB2" public_interface="out" initial_value="0.0" units="concel
<vari abl e name="del ta_SOS active_GRB2" public_interface="in" units="rate_units" />
<vari abl 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><di ff />
<bvar><ci > tine </ci></bvar>
<ci > SOS.,active GRB2 </ci>
</ appl y>
<ci > delta_SCS_.active GRB2 </ci>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="SOS active_GRB2_bi ndi ng_rxn" cneta:id="S0S _active_GRB2_bi ndi ng_rxn">
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: dc="http://purl. ol
<rdf: Description rdf:about="S0S_acti ve_GRB2_bi ndi ng_rxn">
<dc:title>binding reaction of activated SOS and GRB2</dc:title>
</rdf: Description>
</ rdf : RDF>

<vari abl e nane="S0S_active" public_interface="in" units="concentration_units" />
<vari abl e nane="S0S_active_GRB2" public_interface="in" units="concentration_units" />
<vari abl e nane="GRB2" public_interface="in" units="concentration_units" />



<vari abl e name="delta_SOS active" public_interface="out" units="rate_units" />

<vari abl e name="del ta2_GRB2" public_interface="out" units="rate_units" />

<vari abl e nane="del ta_SOS active GRB2" public_interface="out" units="rate units" />

<vari abl e name="k1" initial _val ue="0.000000041667" units="second_order_rate_ constant _uni!
<vari abl e name="k2" initial_value="0.0168" units="first _order_rate constant _units" />
<variable name="r" units="rate_units" />

<reaction reversibl e="yes">
<vari abl e_ref variabl e="S0OS_active">
<role role="reactant" delta_ variable="delta SOS active" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="GRB2" >
<role role="reactant" delta_variabl e="delta2_GRB2" stoichionetry="1" />
</variabl e_ref>
<variabl e_ref variabl e="S0S active_CRB2">
<role role="product" delta variabl e="delta SOS active GRB2" stoichionetry="1" />
</variabl e_ref>
<variabl e _ref variable="r">
<role role="rate">
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<ci>r </ci>
<appl y><plus />
<appl y><m nus />
<appl y><tinmes />
<ci> k1 </ci>
<ci > SCS.active </ci>
<ci > GRB2 </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci> k2 </ci>
<ci > SCS.active GRB2 </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<I--

The foll owi ng connections distribute the variable "tine" to all of the
speci es conponents.

-->

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

</ connecti on>

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

</ connecti on>

<connecti on>
<map_conponents conponent 1="environnent" conponent_ 2="S0S" />



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

<connecti on>
<map_conponents conponent 1="envi ronnent" conponent_ 2="GRB2" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="environnent" conponent_ 2="S0S GRB2" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="environnent" conponent 2="SHC active_ SOS GRB2" />
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="environnent" conponent 2="CDP ras" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="environnent" conponent 2="GIP_ras" />
<map_vari abl es variable_1="time" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="environnent" conponent_ 2="SOS active" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="environnent" conponent_2="SOS active_GRB2" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<l-- Connections for the SHC activation reaction. -->

<connection>
<map_conponents conponent 1="SHC' conponent 2="SHC activation_rxn" />
<map_vari abl es variabl e_1="SHC' vari abl e_2="SHC' />
<map_vari abl es variabl e_1="del ta_SHC' vari abl e_2="del ta_SHC' />

</ connecti on>

<connecti on>
<map_conponents conponent 1="SHC active" conponent 2="SHC activation_rxn" />
<map_vari abl es variabl e_1="SHC active" variabl e_2="SHC active" />
<map_vari abl es variable_1="deltal_ SHC active" variable_2="delta_ SHC active" />
</ connecti on>

<l--

This connection is to the conponent that encapsul ates the entire EGF
subsystem Notice that as long as the interface presented by this
encapsul ati ng conponent renmains the sanme (in this case, the interface
consi sts solely of the concentration of the EG--EG-R conpl ex), the

i nner workings of that subsystem can be changed wi t hout affecting

the rest of the nodel at all.

-->



<connecti on>
<map_conponents conponent _1="SHC acti vati on_rxn" conponent 2="EG-_subsysteni />
<map_vari abl es variabl e_1="EG-_EGFR' vari abl e_2="EG-_EGFR' />

</ connecti on>

<l-- Connections for the SHC active - SOS CGRB2 bi nding reaction. -->

<connecti on>
<map_conponent s conponent _1="SHC active" conponent_ 2="SHC active_SOS GRB2_bindi ng_rxn" /:
<map_vari abl es variabl e_1="SHC active" variabl e_2="SHC active" />
<map_vari abl es variable_1="delta2 SHC active" variable 2="delta SHC active" />

</ connecti on>

<connection>
<map_conponents conponent 1="S0OS CGRB2" conponent 2="SHC active_ SOS GRB2_ bi ndi ng _rxn" />
<map_vari abl es variabl e_1="S0OS GRB2" vari abl e _2="S0S GRB2" />
<map_vari abl es variable_1="delta2 SOS CRB2" vari abl e _2="delta SOS CGRB2" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="SHC active_SOS GRB2" conponent 2="SHC active_SOS GRB2_bi ndi
<map_vari abl es variable_1="SHC active SOS GRB2" variabl e 2="SHC active SOCS GRB2" />
<map_vari abl es variable_1="delta_SHC active_SOS GRB2" variabl e _2="delta_SHC active_SO0S G
</ connecti on>

<I-- Connections for the SOS - GRB2 binding reaction. -->

<connecti on>
<map_conponent s conponent _1="S0OS" conponent _2="SOS GRB2_bi ndi ng_rxn" />
<map_vari abl es vari abl e_1="S0S" vari abl e_2="S0s" />
<map_vari abl es variable_1="deltal_SOS" vari abl e_2="delta_SOS" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="GRB2" conponent _2="S0OS_GRB2_bi ndi ng_r xn" />
<map_vari abl es variabl e_1="GRB2" vari abl e_2="CGRB2" />
<map_vari abl es variable_1="deltal GRB2" variable_2="deltal GrRB2" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="SOS_CGRB2" conponent _2="SOS GRB2_bi ndi ng_rxn" />
<map_vari abl es variabl e_1="S0OS GRB2" vari abl e_2="S0OS GRB2" />
<map_vari abl es variable_1="deltal SOS CRB2" vari abl e 2="delta SOS CGRB2" />
</ connecti on>

<l-- connections for the SCS activation reaction -->

<connection>
<map_conponents conponent 1="S0OS" conponent 2="SOS activation_rxn" />
<map_vari abl es variabl e_1="SCS" vari abl e_2="S0Cs" />
<map_vari abl es variabl e_1="del ta2_SO0OS" vari abl e_2="del ta_SCs" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="SOS active" conponent 2="S0S activation_rxn" />
<map_vari abl es variabl e_1="S0S active" variabl e_2="S0OS_active" />
<map_vari abl es variable_1="deltal_SOS active" variable_2="delta_SOS active" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="MAPK active" conponent 2="SOS activation_rxn" />
<map_vari abl es variabl e_1="MAPK active" variabl e 2="MAPK active" />



</ connecti on>

<l-- Connections for the SOS active - CGRB2 binding reaction. -->

<connecti on>
<map_conponents conponent 1="SOS active" conponent 2="SCS active_ GRB2_binding rxn" />
<map_vari abl es variable_1="SOS active" vari abl e_2="S0S active" />
<map_vari abl es variable_1="delta2_SOS active" variable_2="delta_SOS active" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="GRB2" conponent 2="SOS active_GRB2_bi ndi ng_rxn" />
<map_vari abl es variabl e_1="GRB2" vari abl e_2="CRB2" />
<map_vari abl es variabl e_1="del ta2_GRB2" vari abl e_2="del ta2_GrB2" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="SOS acti ve_GRB2" conponent 2="S0S _active_GRB2_bi ndi ng_rxn" |
<map_vari abl es variable_1="SOS active_CRB2" vari abl e_2="S0S active_GRB2" />
<map_vari abl es variable_1="delta_ SOS active GRB2" variable 2="delta SOS active GRB2" />
</ connecti on>

<I-- Connections for the Ras activation reaction. -->

<connection>
<map_conponent s conponent _1="GDP_ras" conponent 2="Ras_activation_rxn" />
<map_vari abl es variabl e_1="CDP_ras" vari abl e_2="CGDP_ras" />
<map_vari abl es variable 1="delta CDP ras" variable 2="delta GDP ras" />

</ connecti on>

<connection>
<map_conponents conponent 1="GIP_ras" conponent 2="Ras_activation_rxn" />
<map_vari abl es variable 1="GIP_ras" variable 2="GIP_ras" />
<map_vari abl es variable 1="delta GIP ras" variable 2="delta GIP ras" />
</ connecti on>

<connection>
<map_conponents conponent 1="SHC active_ SOS GRB2" conponent 2="Ras_activation_rxn" />
<map_vari abl es variable_1="SHC active SOS GRB2" variabl e 2="SHC active_ SCS GRB2" />
</ connecti on>

</ nodel >



