<?xm version="1.0""?>

<l--

FILE : pyrimdine_nucl eotide_synthesis_nodel . xm

CREATED : 5th June 2002

LAST MODI FIED : 5th April 2003

AUTHOR : Catherine Ll oyd

The 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 Cel | M. Metadata 1.0
Speci ficati on.

DESCRIPTION : This file contains a Cell M. description of a generic nodel of

pyri m di ne nucl eoti de synthesi s.

CHANGES:
22/07/2002 - CM. - Added nore netadata.
05/ 04/ 2003 - AAC - Changed the nodel nane so the nodel |oads in the database

-->

easi er.

<nmodel nanme="pyri m di ne_nucl eoti de_synthesi s_nodel " pat hway_editor:rendering config file="pyi
<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="">
<l--
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="Resour ce" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | y>
<vCard: G ven>Cat heri ne</vCard: G ven>
<vCard: & her >May</ vCard: Ot her >
</vCard: N>
<vCard: EMAI L rdf: parseType="Resource">
<rdf:val ue>c. || oyd@uckl and. ac. nz</ rdf : val ue>
<rdf:type rdf:resource="http://inc.org/vCard/ 3. 0#i nternet" />
</ vCard: EMAI L>
<vCard: ORG rdf: parseType="Resour ce" >
<vCard: Orgnane>The University of Auckl and</vCard: O gnane>
<vCard: Orguni t >The Bi oengi neering Institute</vCard: Ogunit>
</vCard: ORG
</ dc: creator>

<l --
The Creation Date netadata. This is the date on which the npdel
was translated into Cel | M.

-->

<dcterns: created rdf:parseType="Resource">
<dct er ns: WBCDTF>2002- 06- 05</ dct er ns: WBCDTF>



</ dcterns: creat ed>

<I--
The Last Modified Date netadata. This is the date on which
t he nodel was | ast changed.
—_
<cmet a: nodi fication rdf: parseType="Resource">
<rdf : val ue>
Changed the nodel nanme so the nodel |oads in the database easier
</ rdf:val ue>
<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 utm</ vCar d: G ven>
<vCard: & her >A</ vCard: O her >
</vCard: N>
</creta: nodi fier>
<dcterns: nodi fi ed rdf: parseType="Resource">
<dct er ns: WBCDTF>2003- 04- 05</ dct er ms: VBCDTF>
</ dcterns: nodi fi ed>
</ cmet a: nodi fi cati on>
<cnet a: nodi fication rdf: parseType="Resource">
<rdf : val ue>
Added nore netadat a.
</ rdf:val ue>
<cmet a: nodi fi er rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | y>
<vCard: G ven>Cat heri ne</vCard: G ven>
<vCard: & her >May</ vCard: Ot her >
</vCard: N>
</ cmet a: nodi fier>
<dcterns: nodi fi ed rdf: parseType="Resource">
<dct er ms: WBCDTF>2002- 07- 22</ 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 I D "pyrimndine nucleotide synthesis nodel", which is
decl ared on the <nodel > el enent.

-->

<rdf: Description rdf:about="#pyri m di ne_nucl eoti de_synt hesi s_nodel ">
<!-- A human readabl e nane for the nodel. -->

<dc:title>A Generic Mddel O Pyrimdine Nucleotide Synthesis</dc:title>

<!-- A comment regarding the nodel. -->
<cmet a: conment rdf: parseType="Resource">
<rdf : val ue>
Below is a Cell M. description of a general nodel of pyrindine
nucl eoti de synthesis. It is not based on a specific published
mat hemati cal nodel, but instead it is based on a textbook defined
pat hway. The general sequential structure and all the reactant,



product and enzyne conponents are included. M chaelis-Mnten enzyne
ki netics are assuned.

The purpose of this descriptionis to illustrate how Cell M can be
used to nodel a general netabolic pathway.

</rdf:val ue>

<l-- The creator of the coment. -->

<dc: creator>
<vCar d: FN>Cat heri ne LI oyd</vCard: FN>

</ dc: creator>

</ cret a: comment >

<cmet a: speci es>Honp sapi ens</ cnet a: speci es>

<l--  Keyword(s) -->
<bgs: reference rdf: parseType="Resource">
<dc: subj ect rdf: parseType="Resource">
<bgs: subj ect _t ype>keywor d</ bgs: subj ect _t ype>
<rdf: val ue>net abol i sn</rdf: val ue>
</ dc: subj ect >
</ bgs: reference>

<bgs: Book rdf: parseType="Resource">
<dc: creator rdf:parseType="Resource">
<bgs: Person rdf: parseType="Resource">
<vCard: N rdf: parseType="Resource">
<vCar d: Fami | y>Br onk</ vCar d: Fami | y>
<vCard: G ven>J</vCard: G ven>
<vCar d: & her >Ransey</ vCar d: & her >
</vCard: N>
</ bgs: Per son>
</ dc: creator>
<dc:title>Human Metabolisnx/dc:title>
<dcterns:issued rdf: parseType="Resource">
<dct er ms: WBCDTF>1999</ dct er ns: WBCDTF>
</dcterms:issued>
<dc: publ i sher rdf: parseType="Resource">
<bgs: Organi sati on>Addi son Wesl ey Longman Li nited</bgs: Organi sati on>
<bgs: Property rdf: parseType="Resource">
<bqgs: property_type>l ocati on</bqgs: property_type>
<rdf: val ue>Engl and</ r df : val ue>
</ bgs: Property>
</ dc: publi sher>
</ bgs: Book>
</ rdf: Description>
</ r df : RDF>

<l--
We start the npdel definition with a definition of sone naned

sets of units for use throughout the nodel
-

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

<uni ts name="fl ux">
<unit units="mcromlar" />



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

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

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

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

<units nane="forth_order_rate_constant">
<unit units="mcronolar" exponent="-3" />
<unit units="second" exponent="-1" />

</units>

<l--

The foll owi ng conponent is defined for nodelling convenience. It contains
all the universal variables, in this case, only tine.

-->

<conponent nane="gl obal _vari abl es">
<vari abl e nane="time" public_interface="out" units="second" />
</ conponent >

<I--

The foll owi ng conponents describe all the netabolites - both reactants and
products - involved in pyrimdine nucleotide synthesis.
-

<conponent nane="d utanmate" cneta:id="d utamate">
<variabl e name="d utamate" public_interface="out" initial_value="1.0" units="m cronol al
<variabl e nane="delta_d utamate_rxn7" 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>
<di ff />
<bvar >
<ci >tine</ci >
</ bvar >
<ci >@ ut amat e</ ci >
</ appl y>
<ci >del t a. @ ut amat e_rxn7</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="d utami ne" cneta:id="Gd utani ne">
<vari abl e nane="d utam ne" public_interface="out" initial_value="1.0" units="m cronol al
<vari abl e nane="del ta_d utami ne_rxn7" public_interface="in" units="flux" />
<vari abl e nane="delta_d utami ne_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 hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >ti ne</ci >
</ bvar >
<ci >d ut am ne</ci >
</ appl y>
<appl y>
<plus />
<ci >del ta_d ut am ne_r xn7</ci >
<ci >del t a_d ut am ne_r xn8</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Car banoyl phosphate" cneta:i d="Carbanoyl phosphate">
<vari abl e nanme="Car banoyl _phosphate" public_interface="out" initial_value="1.0" units=
<vari abl e nane="del t a_Car banoyl phosphate_rxn8" public_interface="in" units="flux" />
<vari abl e nane="del t a_Car banoyl phosphat e_rxn0" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hML" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >ti ne</ci >
</ bvar >
<ci >Car banoy!l phosphat e</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_Car banoyl| _phosphat e_r xn8</ ci >
<ci >del t a_Car banmoyl _phosphat e_r xn0</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Aspartate" cneta:id="Aspartate">
<vari abl e nane="Aspartate"” public_interface="out" initial_value="1.0" units="m cronol al
<variabl e nane="del ta_Aspartate_rxn0" 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 >Aspartate</ci >
</ appl y>
<ci >del t a_Aspart at e_rxn0O</ci >
</ appl y>



</ mat h>
</ conponent >

<conponent nane="N_Car banoyl aspartate" cneta:id="N_Carbanoyl aspartate">
<vari abl e nane="N_Car banoyl aspartate" public_interface="out" initial _ value="1.0" unit
<vari abl e nane="del ta_N_Car bamoyl _aspartate_rxn0" public_interface="in" units="flux" /
<vari abl e nane="del ta_N_Car banmoyl _aspartate_rxnl" public_interface="in" units="flux" /
<variabl e nane="tinme" 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 >tine</ci >
</ bvar >
<ci >N.Car banoyl _aspart at e</ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_N_.Car banoyl _aspart at e_r xn0</ ci >
<ci >del t a_N.Car banoyl| _aspart at e_rxnl</ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

«

<conponent nane="Di hydroorotate" creta:id="D hydroorotate">
<vari abl e nane="Di hydroorotate" public_interface="out" initial_value="1.0" units="m cr
<vari abl e nane="del ta_Di hydroorotate rxnl" public_interface="in" units="flux" />
<vari abl e nane="del ta_Di hydroorotate 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 >Di hydr oor ot at e</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_Di hydr oor ot at e_r xn1</ci >
<ci >del t a_Di hydr oor ot at e_r xn2</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Orotate" cneta:id="Orotate">
<variabl e name="Orotate" public_interface="out" initial_value="1.0" units="mcronolar"
<variabl e nane="delta_Orotate_rxn2" public_interface="in" units="flux" />
<variabl e nane="delta_Orotate_rxn3" 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>
<diff />
<bvar >

<ci >tinme</ci>

</ bvar >
<ci >Orot ate</ci >

</ appl y>

<appl y>
<plus />
<ci >delta_Orot aterxn2</ci >
<ci >delta_Orotate_rxn3</ci >

</ appl y>

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

<conponent nanme="Orotidi ne_5 phosphate" cneta:id="Orotidi ne_5 phosphate">
<vari abl e nane="Oroti di ne_5 phosphate" public_interface="out" initial_value="1.0" unit:
<variabl e nane="delta_Orotidi ne_5 phosphate rxn3" public_interface="in" units="flux" /:
<variabl e nane="delta_Orotidine_5 phosphate rxn4" public_interface="in" units="flux" /:
<variabl e name="time" public_interface="in" units="second" />
<math xm ns="http://www w3. or g/ 1998/ Mat h/ Mat hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci>
</ bvar >
<ci >Or ot i di ne.5_phosphat e</ ci >
</ appl y>
<appl y>
<plus />
<ci >del ta.Oroti di ne.5_phosphat e_r xn3</ ci >
<ci >del ta.Oroti di ne.5_phosphat e_r xn4</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Phosphori bosyl 5 1 pyrophosphate" cneta:id="Phosphoribosyl 5 1 pyrophosp
<vari abl e name="Phosphori bosyl _5_1_ pyrophosphate" public_interface="out" initial_val ue:
<vari abl e nane="del t a_Phosphori bosyl 5 1 pyrophosphate rxn3" 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 >Phosphori bosyl 5_1_pyr ophosphat e</ ci >
</ appl y>
<ci >del t a_.Phosphori bosyl 5.1 _pyr ophosphat e_rxn3</ci >
</ appl y>
</ mat h>
</ conponent >



<conponent nane="Uri di ne_5_ phosphate" cneta:id="Uridi ne_5 phosphate">
<vari abl e nane="Uri di ne_5_phosphate" public_interface="out" initial_value="1.0" units=
<variabl e nane="delta_Uridi ne_5 phosphate_rxn4" public_interface="in" units="flux" />
<variabl e nane="delta_Uridi ne_5 phosphate_rxn5" 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 >Uri di ne5_phosphat e</ ci >
</ appl y>
<appl y>
<plus />
<ci >del ta_Uri di ne.5_phosphat e_r xn4</ ci >
<ci >del ta_Uri di ne.5_phosphat e_r xn5</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="UDP" cneta:id="UDP">
<vari abl e nane="UDP" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="del ta_UDP_rxn5" public_interface="in" units="flux" />
<vari abl e nane="del ta_UDP_rxn6" public_interface="in" units="flux" />
<variabl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://wwm. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci >
</ bvar >
<ci >UDP</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_UDP_r xn5</ ci >
<ci >del t a_UDP_r xn6</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="UTP" creta:id="UTP">
<vari abl e nane="UTP" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="del ta_UTP_rxn6" 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 >UTP</ ci >

</ appl y>
<ci >del t a_UTP_r xn6</ ci >
</ appl y>
</ mat h>

</ conponent >

<conponent nane="ATP" cneta:id="ATP">
<vari abl e nane="ATP" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="del ta_ATP_rxn5" public_interface="in" units="flux" />
<vari abl e nane="del ta_ATP_rxn6" public_interface="in" units="flux" />
<vari abl e nane="del ta_ATP_rxn7" public_interface="in" units="flux" />
<vari abl e nanme="del ta_ATP_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>
<diff />
<bvar >
<ci >ti me</ci >
</ bvar >
<ci >ATP</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_.ATP_r xn5</ ci >
<ci >del t a_ ATP_r xn6</ ci >
<ci >del t a_ ATP_r xn7</ ci >
<ci >del t a_ATP_r xn8</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="ADP" cneta:i d="ADP">
<vari abl e nane="ADP" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="del ta_ADP_rxn5" public_interface="in" units="flux" />
<vari abl e nane="del ta_ADP_rxn6" public_interface="in" units="flux" />
<vari abl e nanme="del ta_ADP_rxn7" public_interface="in" units="flux" />
<vari abl e nanme="del ta_ADP_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 hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >time</ci >
</ bvar >
<ci >ADP</ ci >
</ appl y>
<appl y>
<plus />
<ci >del t a_ADP_r xn5</ ci >
<ci >del t a_.ADP_r xn6</ ci >
<ci >del t a_.ADP_r xn7</ ci >
<ci >del t a_.ADP_r xn8</ ci >



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

<conponent nane="H20' cneta:id="H20O">
<vari abl e nane="H20' public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="del ta_H20 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 hML" >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >tine</ci >
</ bvar >
<ci >H20</ ci >
</ appl y>
<ci >del t a.H2O.r xnl</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Pi" cneta:id="Pi">
<variable nane="Pi" public_interface="out" initial_ value="1.0" units="mcronolar" />
<vari abl e nane="delta_Pi _rxn0" public_interface="in" units="flux" />
<vari abl e nane="delta_Pi _rxn3" public_interface="in" units="flux" />
<vari abl e nane="delta_Pi _rxn7" public_interface="in" units="flux" />
<vari abl e name="delta_Pi _rxn8" 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 me</ci >
</ bvar >
<ci >Pi </ ci >
</ appl y>
<appl y>
<plus />
<ci >del ta_Pi _rxn0</ ci >
<ci >del ta_Pi _rxn3</ci >
<ci >del ta_Pi .rxn7</ci >
<ci >del t a_Pi rxn8</ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="NAD' creta:i d="NAD"'>
<vari abl e nane="NAD"' public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="del ta_NAD 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 hML" >
<appl y>
<eq />



<appl y>
<diff />
<bvar >

<ci >tinme</ci>

</ bvar >
<ci >NAD</ ci >

</ appl y>

<ci >del t a_NAD_r xn2</ ci >

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

<conponent nane="NADH' cneta: i d="NADH"'>
<vari abl e nane="NADH' public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e name="del ta_NADH 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 >NADH</ ci >
</ appl y>
<ci >del t a_.NADH.r xn2</ ci >
</ appl y>
</ mat h>
</ conponent >

<conmponent nane="H' cneta:id="H'>
<vari abl e nane="H' public_interface="out" initial_value="1.0" units="mcromolar" />
<vari abl e nane="delta_H rxn2" public_interface="in" units="flux" />
<vari abl e nane="delta_H rxn7" 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 >tine</ci >
</ bvar >
<ci >H</ ci >
</ appl y>
<appl y>
<plus />
<ci >del ta_Hr xn2</ci >
<ci >del ta_Hrxn7</ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent name="COR" cneta:id="CO2">
<vari abl e nane="CQ2" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nanme="del ta_CO2_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 hM." >
<appl y>
<eq />
<appl y>
<diff />
<bvar >
<ci >ti me</ci >
</ bvar >
<ci >C2</ ci >
</ appl y>
<ci >del t a_.CQ2_r xn4</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="NH4" creta:id="NH4">
<vari abl e nane="NH4" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="delta_NH4_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 hML" >
<appl y>
<eq />
<appl y>
<di ff />
<bvar >
<ci >tine</ci >
</ bvar >
<ci >NH4</ ci >
</ appl y>
<ci >del t a_.NH4_r xn7</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="HCO3" cneta:id="HCO3" >
<vari abl e nane="HCO3" public_interface="out" initial _value="1.0" units="mcronolar" />
<vari abl e nane="delta_HCCO3 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 >HCO3</ ci >
</ appl y>
<ci >del t a_.HCO3_r xn8</ ci >
</ appl y>
</ mat h>
</ conponent >

<l --
The foll owi ng conponents describe all the enzynmes involved in pyrimdine

nucl eoti de synthesi s.
-->

<conmponent nane="d utam ne_synt hetase" cneta:i d="d utani ne_synt het ase">



<vari abl e name="d ut ani ne_synt het ase" public_interface="out" initial_value="1.0" units:
<variabl e name="tine" public_interface="in" units="second" />
</ conponent >

<conponent nane="Car banoyl phosphate_synthetase |I" cneta:i d="Carbanmoyl phosphate_synt het
<vari abl e nanme="Car banoyl _phosphate_synthetase I1" public_interface="out" initial_val ue
<variabl e name="tine" public_interface="in" units="second" />

</ conponent >

<conponent nane="Aspartate_transcarbanyl ase" cneta:id="Aspartate_transcarbanyl ase">
<vari abl e name="Aspartate_transcarbanyl ase" public_interface="out" initial_val ue="1.0"
<variabl e name="tine" public_interface="in" units="second" />

</ conponent >

<conponent nane="Di hydr oor ot ase_dehydr ogenase" cneta:i d="Di hydroor ot ase_dehydr ogenase" >
<vari abl e name="Di hydr oor ot ase_dehydr ogenase" public_interface="out" initial_ value="1.
<variabl e name="tine" public_interface="in" units="second" />

</ conponent >

<conponent nane="Or ot ate_phosphori bosyl transferase" cneta:id="0O otate_phosphori bosyl tral
<vari abl e name="0Or ot at e_phosphori bosyl transferase" public_ interface="out" initial_val!l
<variabl e name="tine" public_interface="in" units="second" />

</ conponent >

<conponent nane="UMP_ki nase" cneta:id="UWP_ki nase">
<vari abl e nane="UWP_ki nase" public_interface="out" initial_value="1.0" units="ni cronol
<variabl e name="tine" public_interface="in" units="second" />

</ conponent >

<conponent nane="Nucl eosi de_di phosphat e_ki nase" cneta: i d="Nucl eosi de_di phosphat e_ki nase" >
<vari abl e name="Nucl eosi de_di phosphat e_ki nase" public_interface="out" initial_value="1
<vari abl e nane="tinme" public_interface="in" units="second" />

</ conponent >

<conponent nane="Di hydroor ot ase" creta:id="Di hydroorotase">
<vari abl e nane="Di hydroorotase" public_interface="out" initial_value="1.0" units="mni cr
<variabl e name="tine" public_interface="in" units="second" />

</ conponent >

<conmponent nane="Oroti dyl at e_decar boxyl ase" cneta:i d="Orotidyl ate_decar boxyl ase" >
<variabl e name="Oroti dyl ate_decar boxyl ase" public_interface="out" initial_value="1.0" 1
<variabl e name="tine" public_interface="in" units="second" />

</ conponent >

<l--

The foll owi ng conponents represent the reaction steps of pyrimdine
nucl eoti de synt hesi s.
-->

<conponent nane="reacti on0">
<vari abl e nanme="Aspartate" public_interface="in" units="mcronolar" />
<vari abl e nanme="Car banoyl phosphate" public_interface="in" units="mcronolar" />
<vari abl e nanme="N_Car banoyl aspartate" public_interface="in" units="mcronmolar" />
<variabl e name="Pi" public_interface="in" units="m cronolar" />
<vari abl e name="Aspartate_transcarbanyl ase" public_interface="in" units="mcronolar" /:
<vari abl e nanme="delta_Aspartate_rxn0" public_interface="out" units="flux" />
<vari abl e nanme="del t a_Car banoyl phosphate rxn0" public_interface="out" units="flux" />
<vari abl e nanme="del ta_N Carbanoyl aspartate_rxn0" public_interface="out" units="flux" /
<variabl e nanme="delta_Pi _rxn0" public_interface="out" units="flux" />



<vari abl e name="vnmax0" initial value="1.0" units="second order_rate _constant" />
<vari abl e name="kn0" initial _value="1.0" units="mcronolar" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<vari abl e_ref variabl e="Aspartate">
<role role="reactant" delta_variabl e="delta_Aspartate_rxn0" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Car banoyl _phosphate" >
<role role="reactant" delta_variabl e="del ta_Carbanmoyl phosphat e _rxn0" st oi chi onet
</variabl e_ref>
<vari abl e_ref variabl e="N_Car banoyl aspartate">
<role rol e="product" delta_variabl e="delta_N Carbanoyl aspartate_rxn0" stoichi om
</variabl e_ref>
<variabl e_ref variable="Pi">
<role rol e="product" delta variable="delta Pi _rxn0" stoichionetry="1" />
</variabl e_ref>
<variabl e_ref variabl e="Aspartate_transcarbanyl ase">
<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 />
<apply><tinmes />
<ci >vmax0</ ci >
<ci >Aspart at e</ ci >
<ci >Car banmoyl _phosphat e</ ci >
</ appl y>
<appl y><plus />
<ci >kn0</ ci >
<ci >Aspart at e</ ci >
<ci >Car banoyl _phosphat e</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reactionl">
<vari abl e nane="N_Car banoyl aspartate" public_interface="in" units="mcronmolar" />
<vari abl e nane="H20O' public_interface="in" units="mcronolar" />
<vari abl e name="Di hydroorotate" public_interface="in" units="mcronolar" />
<vari abl e nanme="Di hydroor ot ase" public_interface="in" units="mcronolar" />
<vari abl e name="del ta_N_Car banoyl _aspartate_rxnl" public_interface="out" units="flux" /
<vari abl e nanme="delta_H20 rxnl" public_interface="out" units="flux" />
<vari abl e nane="del ta_Di hydroorotate rxnl" public_interface="out" units="flux" />
<vari abl e nane="kml" initial_value="1.0" units="mcronolar" />
<vari abl e name="vnax1" initial _value="1.0" units="first_order_rate_constant" />
<variabl e name="rate" units="flux" />
<reaction reversibl e="no">
<variabl e ref variabl e="N_Carbanoyl aspartate">
<role role="reactant" delta_variabl e="delta_ N Carbanoyl aspartate_rxnl" stoichi or
</variabl e_ref>



<vari abl e_ref vari abl e="H20'>

<role role="product" delta_variabl e="delta_H20 rxnl" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="Di hydr oorot ate">

<role rol e="product" delta vari abl e="delta_D hydroorotate rxnl" stoichionetry="1'
</variabl e_ref>
<variabl e_ref variabl e="Di hydroor ot ase">

<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 vide />
<appl y>
<tines />
<ci >N_Car banoyl _aspart at e</ ci >
<ci >vmax1</ci >
</ appl y>
<appl y>
<plus />
<ci >kml</ ci >
<ci >N_Car banoyl _aspart at e</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>

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

<conmponent nane="reaction2">
<vari abl e nanme="Di hydroorotate" public_interface="in" units="mcronolar" />
<vari abl e name="NAD" public_interface="in" units="mcronolar" />
<vari abl e name="H"' public_interface="in" units="mcronmolar" />
<vari abl e name="NADH' public_interface="in" units="mcronolar" />
<variabl e name="Orotate" public_interface="in" units="mcronmolar" />
<vari abl e name="Di hydr oor ot ase_dehydr ogenase" public_interface="in" units="nicronolar"
<vari abl e nane="del ta_Di hydroorotate rxn2" public_interface="out" units="flux" />
<vari abl e name="del ta_NAD rxn2" public_interface="out" units="flux" />
<variabl e name="delta_H rxn2" public_interface="out" units="flux" />
<vari abl e name="del ta_NADH rxn2" public_interface="out" units="flux" />
<variabl e nane="delta Orotate_rxn2" public_ interface="out" units="flux" />
<vari abl e nane="kn2" initial_value="1.0" units="mcronolar" />
<vari abl e name="vnax2" initial_value="1.0" units="second order_rate _constant" />
<variabl e name="rate" units="flux" />
<reaction reversibl e="no">
<vari abl e_ref variabl e="Di hydroorot ate">
<role role="reactant" delta_variabl e="delta_Di hydroorotate_ rxn2" stoichionetry=":
</variabl e_ref>
<vari abl e_ref vari abl e="NAD"'>
<role role="reactant" delta_variabl e="delta_NAD rxn2" stoichionetry="1" />
</variabl e_ref>
<variabl e_ref variable="H'>
<role role="product" delta variable="delta H rxn2" stoichionetry="1" />



</variable_ref>
<vari abl e_ref vari abl e=" NADH' >

<role rol e="product" delta vari abl e="delta NADH rxn2" stoichionetry="1" />

</variabl e_ref>
<variable_ref variable="Orotate">

<role role="product" delta_variable="delta_Orotate_rxn2" stoichionetry="1" />

</variabl e_ref>
<variabl e_ref vari abl e="Di hydroor ot ase_dehydr ogenase" >

<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>
<tines />
<ci >Di hydr oor ot at e</ ci >
<ci >NAD</ ci >
<ci >vmax2</ci >
</ appl y>
<appl y>
<plus />
<ci >knR</ ci >
<ci >Di hydr oor ot at e</ ci >
<ci >NAD</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>

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

<conponent nane="reaction3">

<vari
<vari
<vari
<vari
<vari
<vari
<vari
<vari
<vari
<vari
<vari
<vari

abl e

abl e

abl e

abl e

abl e nane="Orotate" public_interface="in" units="mcronolar" />
nane="Phosphori bosyl 5 1 pyrophosphate" public_interface="in" units="m cronol
abl e nane="Pi " public_interface="in" units="mcronolar" />

abl e nane="Orotidi ne_5 phosphate" public_interface="in" units="mcronolar" />
nane="Cr ot at e_phosphori bosyl _transferase" public_interface="in" units="m crol
abl e nane="delta_Orotate_rxn3" public_interface="out" units="flux" />
nane="del t a_Phosphori bosyl 5 1 pyrophosphate_rxn3" public_interface="out" un
abl e nane="delta_ Pi _rxn3" public_interface="out" units="flux" />
nane="delta_Orotidine_5 phosphate rxn3" public_interface="out" units="flux" |/
abl e nane="knB8" initial_value="1.0" units="mcronolar" />

abl e nane="vmax3" initial _value="1.0" units="second order_rate_constant" />
abl e nane="rate" units="flux" />

<reaction reversi bl e="no">
<variable_ref variable="Orotate">

<role role="reactant" delta_variable="delta_Orotate_rxn3" stoichiometry="1" />

</variabl e_ref>
<vari abl e_ref vari abl e="Phosphori bosyl 5 1 pyrophosphate">

<role role="reactant" delta_variabl e="del ta_Phosphori bosyl 5 1 pyrophosphate_rxn:

</variabl e_ref>
<variabl e_ref variable="Pi">



<role rol e="product" delta_variable="delta_Pi _rxn3" stoichionetry="1" />
</variabl e_ref>
<variabl e ref variable="Ootidi ne_ 5 phosphate">
<role rol e="product" delta variable="delta O otidine_ 5 phosphate_rxn3" stoichi om
</variabl e_ref>
<variabl e_ref variabl e="O ot ate_phosphori bosyl _transferase">
<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>
<divide />
<appl y>
<times />
<ci >Orotate</ci >
<ci >Phosphori bosyl 5_1_pyr ophosphat e</ ci >
<ci >vmax3</ ci >
</ appl y>
<appl y>
<plus />
<ci >knB</ci >
<ci >Orotate</ci >
<ci >Phosphori bosyl 5_1_pyrophosphat e</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction4">
<vari abl e name="Oroti di ne_5_phosphate" public_interface="in" units="mcronmolar" />
<vari abl e name="C>2" public_interface="in" units="mcronolar" />
<vari abl e name="Uri di ne_5 phosphate" public_interface="in" units="mcronolar" />
<variabl e name="Oroti dyl ate_decar boxyl ase" public_interface="in" units="mcronolar" />
<variabl e nane="delta_Ootidine_ 5 phosphate rxn4" public_interface="out" units="flux" /
<variabl e nane="delta_CO2_rxn4" public_interface="out" units="flux" />
<vari abl e nanme="del ta_Uri di ne_5_phosphate_rxn4" public_interface="out" units="flux" />
<vari abl e name="knm4" initial _value="1.0" units="mcronolar" />
<variabl e name="vnmex4" initial _value="1.0" units="first _order_rate constant" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<variabl e_ref variable="Ootidi ne_5 phosphate">
<role role="reactant" delta_variable="delta_Orotidine_5 phosphate_rxn4" stoichi ol
</variabl e_ref>
<vari abl e_ref variabl e="CO2">
<role rol e="product" delta variabl e="delta CO2_rxn4" stoichionmetry="1" />
</variabl e_ref>
<variabl e_ref variabl e="Uridi ne_5 phosphate">
<role rol e="product" delta_variabl e="delta_Uridi ne_5 phosphate_rxn4" stoichionet
</variabl e_ref>
<variabl e ref variable="Orotidyl ate_decar boxyl ase" >
<role role="catal yst" />



</variable_ref>
<variable_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>
<divide />
<appl y>
<times />
<ci >Oroti di ne.5_phosphat e</ ci >
<ci >vmax4</ ci >
</ appl y>
<appl y>
<plus />
<ci >kma</ ci >
<ci >Oroti di ne.5_phosphat e</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>

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

<conponent nane="reaction5">
<vari abl e name="Uri di ne_5 phosphate" public_interface="in" units="mcronolar" />
<vari abl e nanme="ATP" public_interface="in" units="mcronolar" />
<vari abl e nanme="UDP" public_interface="in" units="mcronolar" />
<vari abl e nanme="ADP" public_interface="in" units="mcronolar" />
<vari abl e name="UWP_ki nase" public_interface="in" units="micronolar" />
<vari abl e name="del ta_Uri di ne_5_phosphate_rxn5" public_interface="out" units="flux" />
<vari abl e nanme="del ta_ATP_rxn5" public_interface="out" units="flux" />
<vari abl e nane="del ta_UDP_rxn5" public_interface="out" units="flux" />
<vari abl e nane="del ta_ADP_rxn5" public_interface="out" units="flux" />
<vari abl e name="knb" initial _value="1.0" units="mcronolar" />
<vari abl e name="vnax5" initial _value="1.0" units="second order_rate _constant" />
<variabl e name="rate" units="flux" />
<reaction reversible="no">
<variabl e ref variable="Uridine 5 phosphate">
<role role="reactant" delta_variable="delta Uridi ne_5 phosphate rxn5" stoichi onet
</variabl e_ref>
<vari abl e_ref vari abl e=" ATP" >
<role role="reactant" delta_variabl e="delta_ATP_rxn5" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="UDP">
<role rol e="product" delta_variabl e="delta_UDP_rxn5" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e=" ADP">
<role rol e="product" delta variabl e="delta_ ADP_rxn5" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e=" UVP_ki nase" >
<role role="catalyst" direction="forward" />
</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 >Uri di ne.5_phosphat e</ ci >
<ci >ATP</ ci >
<ci >vmax5h</ci >
</ appl y>
<appl y>
<plus />
<ci >knb</ci >
<ci >Uri di ne5_phosphat e</ ci >
<ci >ATP</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction6">
<vari abl e name="UDP" public_interface="in" units="mcronolar" />
<vari abl e name="ATP" public_interface="in" units="mcronolar" />
<vari abl e name="UTP" public_interface="in" units="mcronolar" />
<vari abl e nanme="ADP" public_interface="in" units="mcronolar" />
<vari abl e name="Nucl eosi de_di phosphat e_ki nase" public_interface="in" units="m cronol ar'
<variabl e nane="del ta_UDP_rxn6" public_interface="out" units="flux" />
<vari abl e nanme="del ta_ATP_rxn6" public_interface="out" units="flux" />
<vari abl e nanme="del ta_UTP_rxn6" public_interface="out" units="flux" />
<vari abl e name="del ta_ADP_rxn6" public_interface="out" units="flux" />
<vari abl e nane="kn6" initial_value="1.0" units="mcronolar" />
<vari abl e name="vnmex6" initial value="1.0" units="second order_rate constant" />
<variabl e name="rate" units="flux" />
<reaction reversibl e="no">
<vari abl e_ref vari abl e="UDP">
<role role="reactant" delta_variabl e="delta_ UDP_rxn6" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="ATP">
<role role="reactant" delta_variabl e="del ta_ATP_rxn6" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="UTP">
<role rol e="product" delta variabl e="delta_ UTP_rxn6" stoichionmetry="1" />
</variabl e_ref>
<variabl e_ref vari abl e=" ADP">
<role role="product" delta_variabl e="delta_ADP_rxn6" stoichionmetry="1" />
</variabl e_ref>
<variabl e _ref vari abl e="Nucl eosi de_di phosphat e_ki nase" >
<role role="catalyst" direction="forward" />
</variabl e_ref>
<variable_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>
<divide />
<appl y>
<tinmes />
<ci >UDP</ ci >
<ci >ATP</ ci >
<ci >vmax6</ ci >
</ appl y>
<appl y>
<plus />
<ci >knb</ ci >
<ci >UDP</ ci >
<ci >ATP</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction7">
<variabl e nane="d utanate" public_interface="in" units="mcronolar" />
<vari abl e name="ATP" public_interface="in" units="mcronolar" />
<vari abl e name="NH4" public_interface="in" units="mcronolar" />
<vari abl e name="d ut ani ne" public_interface="in" units="mcronolar" />
<vari abl e name="ADP" public_interface="in" units="mcronolar" />
<variabl e name="H"' public_interface="in" units="mcromolar" />
<variable name="Pi" public_interface="in" units="mcronolar" />
<vari abl e nanme="d ut anm ne_synt hetase" public_interface="in" units="mcronolar" />
<variabl e nanme="delta_Q utamate_rxn7" public_interface="out" units="flux" />
<vari abl e nanme="del ta_ATP_rxn7" public_interface="out" units="flux" />
<variabl e name="delta_NH4_rxn7" public_interface="out" units="flux" />
<variabl e nane="delta_Qd utam ne_rxn7" public_interface="out" units="flux" />
<variabl e nanme="del ta_ADP_rxn7" public_interface="out" units="flux" />
<variabl e name="delta_H rxn7" public_interface="out" units="flux" />
<vari abl e name="delta_Pi _rxn7" public_interface="out" units="flux" />
<vari abl e name="knv" initial_value="1.0" units="mcronolar" />
<variabl e name="vnmex7" initial _value="1.0" units="third order_rate constant" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<vari abl e_ref variabl e="d ut anat e">
<role role="reactant" delta_variable="delta_d utamate_rxn7" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="ATP">
<role role="reactant" delta_variabl e="delta_ ATP_rxn7" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="NH4" >
<role role="reactant" delta_variabl e="delta_NH4_rxn7" stoichionetry="1" />
</variabl e_ref>
<variabl e ref variable="d utam ne">
<role rol e="product" delta_variabl e="delta_Qd utam ne_rxn7" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e=" ADP" >
<role rol e="product" delta variabl e="delta_ ADP_rxn7" stoichionmetry="1" />
</variabl e_ref>
<variabl e_ref variable="H'>



<ro
</vari
<vari a

<ro
</vari
<vari a

<ro
</vari
<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
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<reaction

<vari a
<ro
</vari

le rol e="product" delta_variable="delta H rxn7" stoichionmetry="1" />
abl e ref>

bl e_ref variable="Pi">

I e rol e="product" delta variable="delta Pi_rxn7" stoichionmetry="1" />
abl e_ref>

bl e_ref variabl e="d utam ne_synt het ase" >

le role="catalyst" direction="forward" />

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 >d ut amat e</ ci >
<ci >ATP</ ci >
<ci >NH4</ ci >
<ci >vmax7</ci >
</ appl y>
<appl y>
<plus />
<ci >knv</ci >
<ci >3 ut amat e</ ci >
<ci >ATP</ ci >
<ci >NH4</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
ol e>
abl e ref>

n>

ame="reaction8">

name="HCQ3" public_interface="in" units="micronolar" />

name="ATP" public_interface="in" units="micronolar" />

name="Gd utami ne" public_interface="in" units="micronolar" />
name="Car barmoyl _phosphate" public_interface="in" units="mcromlar" />
name="Pi " public_interface="in" units="mcronolar" />

name="ADP" public_interface="in" units="micronolar" />

name="Car barmoy! _phosphat e_synthetase_I 1" public_interface="in" units="microm
name="del ta_HCO3_rxn8" public_interface="out" units="flux" />

name="del ta_ATP_rxn8" public_interface="out" units="flux" />

name="del ta_QGd utam ne_rxn8" public_interface="out" units="flux" />
name="del t a_Car banoyl _phosphat e_rxn8" public_interface="out" units="flux" />
name="del ta_Pi _rxn8" public_interface="out" units="flux" />

name="del ta_ADP_rxn8" public_interface="out" units="flux" />

name="knB8" initial_value="1.0" units="micronolar" />

name="vnax8" initial value="1.0" units="forth_order_rate constant" />
name="rate" units="flux" />

reversi bl e="no" >

bl e_ref variabl e="HCO3" >

le role="reactant" delta_variabl e="delta_HCO3_rxn8" stoichionmetry="1" />
abl e_ref>



<vari abl e_ref vari abl e=" ATP">

<role role="reactant" delta_variabl e="delta_ATP_rxn8" stoichionetry="2" />
</variabl e_ref>
<variabl e ref variable="d utam ne">

<role role="reactant" delta_variabl e="delta_d utam ne_rxn8" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Car banoyl _phosphate" >

<role rol e="product" delta_vari abl e="del t a_Car banmoyl _phosphat e_rxn8" st oi chi onet 1
</variabl e_ref>
<variabl e_ref variable="Pi">

<role rol e="product" delta_variable="delta_Pi _rxn8" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e=" ADP">

<role rol e="product" delta variabl e="delta_ ADP_rxn8" stoichionmetry="2" />
</variabl e_ref>
<variabl e _ref vari abl e="Carbanoyl phosphate_synthetase |1">

<role role="catalyst" direction="forward" />
</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 >HCO3</ ci >
<appl y>
<power />
<ci >ATP</ ci >
<cn cell m :units="di mensi onl ess">2. 0</ cn>
</ appl y>
<ci >3 ut am ne</ci >
<ci >vmax8</ci >
</ appl y>
<appl y>
<plus />
<ci >knB</ ci >
<ci >HCO3</ ci >
<appl y>
<power />
<ci >ATP</ ci >
<cn cell m:units="di mensi onl ess">2. 0</ cn>
</ appl y>
<ci >d ut am ne</ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>

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

<connecti on>
<map_conponents conponent 1="d ut anate" conmponent 2="reaction7" />
<map_vari abl es variable_1="d utanmate" variabl e_2="d utamate" />



<map_vari abl es variable_1="delta_Gd utamate_rxn7" variable_2="delta_d utamate_rxn7" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="d ut am ne" conponent 2="reaction7" />

<map_vari abl es variable_1="d utani ne" variabl e_2="d utami ne" />

<map_vari abl es variable_1="delta_Qd utam ne_rxn7" variable_2="delta_d utam ne_rxn7" />
</ connecti on>

<connecti on>

<map_conponent s conponent 1="d ut am ne" conponent 2="reacti on8" />

<map_vari abl es variable_1="d utani ne" variabl e_2="d utami ne" />

<map_vari abl es variable_1="delta_d utami ne_rxn8" variabl e_2="delta_d utam ne_rxn8" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Car banoyl _phosphat e" conponent_2="reaction8" />
<map_vari abl es vari abl e_1="Car banoyl _phosphate" vari abl e_2="Car banoyl _phosphate" />
<map_vari abl es variabl e _1="del ta_Car banoyl phosphate rxn8" vari abl e _2="del t a_Car banoyl
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Car banoyl _phosphat e" conponent_2="reacti on0" />
<map_vari abl es vari abl e_1="Car banoyl _phosphate" vari abl e_2="Car banoyl _phosphate" />
<map_vari abl es variabl e _1="del ta_Car banoyl phosphat e rxn0" vari abl e_2="del t a_Car banoyl
</ connecti on>

<connecti on>

<map_conponent s conponent 1="Aspartate" conponent_2="reaction0" />

<map_vari abl es variable 1="Aspartate" variable 2="Aspartate" />

<map_vari abl es variable 1="delta Aspartate rxn0" variable 2="delta_ Aspartate_rxn0" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="N_Car banmoyl _aspartate" conponent_2="reaction0" />
<map_vari abl es variabl e 1="N Carbanoyl aspartate" vari abl e 2="N _Carbanoyl aspartate" /:
<map_vari abl es variable 1="delta N Carbanoyl aspartate rxn0" variable 2="delta N _Car bal
</ connecti on>

<connection>
<map_conponents conponent 1="N_Car banmoyl aspartate" conponent 2="reactionl" />
<map_vari abl es variabl e 1="N Carbanoyl aspartate" variabl e 2="N _Carbanoyl aspartate" /:
<map_vari abl es variable 1="delta N Carbanoyl aspartate rxnl" variable 2="delta N Car bal
</ connecti on>

<connecti on>
<map_conponents conponent 1="Di hydroorotate" conponent 2="reactionl" />
<map_vari abl es vari abl e_1="Di hydroorotate" variabl e_2="Di hydroorotate" />
<map_vari abl es variabl e_1="delta_Di hydroorotate_rxnl" variabl e_2="del t a_Di hydroorot at e
</ connecti on>

<connecti on>
<map_conponents conponent 1="Di hydroorotate" conponent 2="reaction2" />
<map_vari abl es variabl e_1="Di hydroorotate" variabl e_2="Di hydroorotate" />
<map_vari abl es variabl e_1="del ta_Di hydroorotate_rxn2" variabl e_2="del t a_Di hydr oor ot at e
</ connecti on>

<connecti on>
<map_conponents conponent 1="Orotate" conmponent 2="reaction2" />



<map_vari abl es variable_1="Orotate" variable_2="Orotate" />
<map_vari abl es variable_1="delta_Orotate_rxn2" variable_2="delta Orotate_rxn2" />
</ connecti on>

<connecti on>

<map_conponent s conponent _1="COrotate" component _2="reacti on3" />

<map_vari abl es variable_1="Orotate" variable_ 2="Orotate" />

<map_vari abl es variable_1="delta_Orotate_rxn3" variable_2="delta Orotate_rxn3" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="COrotidi ne_5 phosphat e" conponent _2="reaction3" />
<map_vari abl es variable_1="Orotidi ne_5 phosphate" variable_2="Orotidi ne_5 phosphate" /:
<map_vari abl es variable 1="delta Ootidine 5 phosphate rxn3" variable 2="delta O otidi
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Orotidi ne_5 phosphat e" conponent _2="reaction4" />
<map_vari abl es variable 1="Orotidine 5 phosphate" variable 2="Orotidine_5 phosphate" /:
<map_vari abl es variable 1="delta Ootidine_ 5 phosphate rxn4" variable 2="delta O otidi
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Phosphori bosyl 5 1 pyrophosphat e" conponent _2="reacti on3"
<map_vari abl es vari abl e _1="Phosphori bosyl 5 1 pyrophosphate" vari abl e _2="Phosphori bosyl
<map_vari abl es variabl e_1="del ta_Phosphori bosyl 5 1 pyrophosphate rxn3" vari abl e 2="de
</ connecti on>

<connection>
<map_conponents conponent 1="Uri di ne_5 phosphate" conponent_ 2="reaction4" />
<map_vari abl es variable 1="Uridi ne_5 phosphate" variable 2="Uridi ne_5 phosphate" />
<map_vari abl es variable 1="delta Uridi ne_5 phosphate rxn4" variable 2="delta Uridine_ 5
</ connecti on>

<connecti on>
<map_conponents conponent 1="Uri di ne_5 phosphate" conponent_ 2="reaction5" />
<map_vari abl es vari abl e_1="Uri di ne_5_phosphate" variabl e_2="Uri di ne_5_phosphate" />
<map_vari abl es variable_1="delta_Uridi ne_5 phosphate_rxn5" variable_2="delta_Uridine_5
</ connecti on>

<connecti on>
<map_conponents conponent 1="UDP" conponent_ 2="reaction5" />
<map_vari abl es vari abl e_1="UDP" vari abl e_2="UDP" />
<map_vari abl es variable_1="del ta_UDP_rxn5" vari abl e_2="del ta_UDP_rxn5" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="UDP" conponent_ 2="reaction6" />
<map_vari abl es variabl e_1="UDP" vari abl e_2="UDP" />
<map_vari abl es variable_1="delta_UDP_rxn6" variabl e_2="del ta_UDP_rxn6" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="UTP" comnponent _2="reacti on6" />
<map_vari abl es variabl e_1="UTP" vari abl e_2="UTP" />
<map_vari abl es variable_1="delta_UTP_rxn6" variabl e_2="delta_UTP_rxn6" />
</ connecti on>

<connecti on>



<map_conponent s conponent _1="ATP" component _2="reaction5" />

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

<map_vari abl es vari abl e_1="del ta_ATP_rxn5" vari abl e_2="del t a_ATP_r xn5"
</ connecti on>

<connecti on>
<map_conponent s conponent _1="ATP" component _2="reaction6" />
<map_vari abl es variabl e_1="ATP" vari abl e_2="ATP" />
<map_vari abl es vari abl e_1="del ta_ATP_rxn6" vari abl e_2="del t a_ATP_r xn6"
</ connecti on>

<connecti on>
<map_conponent s conponent _1="ATP" component _2="reaction7" />
<map_vari abl es vari abl e_1="ATP" vari abl e_2="ATP" />
<map_vari abl es variabl e_1="del ta_ATP_rxn7" vari abl e_2="del ta_ATP_rxn7"
</ connecti on>

<connecti on>
<map_conponents conponent 1="ATP" conponent_ 2="reaction8" />
<map_vari abl es vari abl e_1="ATP" vari abl e_2="ATP" />
<map_vari abl es variabl e_1="del ta_ATP_rxn8" vari abl e_2="del t a_ATP_r xn8"
</ connecti on>

<connecti on>
<map_conponents conponent 1="ADP" conponent_ 2="reaction5" />
<map_vari abl es vari abl e_1="ADP" vari abl e_2="ADP" />
<map_vari abl es variabl e_1="del ta_ADP_rxn5" vari abl e_2="del t a_ADP_r xn5"
</ connecti on>

<connecti on>
<map_conponents conponent 1="ADP" conponent_ 2="reaction6" />
<map_vari abl es vari abl e_1="ADP" vari abl e_2="ADP" />
<map_vari abl es variable_1="delta_ADP_rxn6" vari abl e_2="del ta_ADP_r xn6"
</ connecti on>

<connecti on>
<map_conponents conponent 1="ADP" conponent_ 2="reaction7" />
<map_vari abl es vari abl e_1="ADP" vari abl e_2="ADP" />
<map_vari abl es variable_1="delta_ADP_rxn7" variabl e_2="delta_ADP_rxn7"
</ connecti on>

<connecti on>
<map_conponents conponent 1="ADP" conponent_ 2="reaction8" />
<map_vari abl es vari abl e_1="ADP" vari abl e_2="ADP" />
<map_vari abl es variable_1="delta_ADP_rxn8" variabl e_2="del ta_ADP_r xn8"
</ connecti on>

<connecti on>
<map_conponent s conponent _1="H2O"' component _2="reactionl" />
<map_vari abl es variabl e_1="H20' vari abl e_2="H0"' />
<map_vari abl es variable_1="delta_H20 rxnl" variabl e_2="delta_H20 rxnl"
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Pi" conponent_2="reaction0" />
<map_vari abl es variable 1="Pi" variable 2="Pi" />
<map_vari abl es variable_1="delta_Pi _rxn0" variable_2="delta_Pi _rxn0" />
</ connecti on>

/>

/>

/>

/>

/>

/>

/>

/>

/>



<connecti on>
<map_conponent s conponent _1="Pi" conponent_2="reaction3" />
<map_vari abl es variable_1="Pi" variable_2="Pi" />
<map_vari abl es variable_1="delta_Pi _rxn3" variable_2="delta_Pi _rxn3" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Pi" conponent_2="reaction7" />
<map_vari abl es variable_1="Pi" variable_2="Pi" />
<map_vari abl es variable_1="delta_Pi _rxn7" variable_2="delta_Pi _rxn7" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="Pi" conponent_ 2="reaction8" />
<map_variabl es variable_1="Pi" variable_2="Pi" />
<map_vari abl es variable_1="delta_Pi _rxn8" variable_2="delta_Pi _rxn8" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="NAD' conponent 2="reaction2" />
<map_vari abl es vari abl e_1="NAD' vari abl e_2="NAD" />
<map_vari abl es variabl e_1="delta_NAD rxn2" variabl e_2="delta_NAD rxn2" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="NADH' conponent 2="reaction2" />
<map_vari abl es variabl e_1="NADH' vari abl e_2="NADH" />
<map_vari abl es variabl e_1="delta_NADH rxn2" vari abl e_2="delta_NADH rxn2" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="H' conponent 2="reaction2" />
<map_vari abl es variable_1="H' variable_ 2="H" />
<map_vari abl es variable_1="delta_H rxn2" variable_2="delta H rxn2" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="H' conponent _2="reaction7" />
<map_vari abl es variable_1="H' variable_2="H"' />
<map_vari abl es variable_1="delta_H rxn7" variable_2="delta H rxn7" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="CO2" comnponent _2="reaction4" />
<map_vari abl es variabl e_1="CO>2" vari abl e_2="CO2" />
<map_vari abl es variable 1="delta CO2_rxn4" variable 2="delta CO2 rxn4" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="NH4" comnponent _2="reaction7" />
<map_vari abl es variabl e_1="NH4" vari abl e_2="NH4" />
<map_vari abl es variable_1="delta_NH4_rxn7" variabl e_2="delta_NH4_rxn7" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="HCO3" conponent _2="reaction8" />
<map_vari abl es vari abl e_1="HCO3" vari abl e_2="HC33" />
<map_vari abl es variabl e_1="delta_HCC3_rxn8" vari abl e_2="del ta_HCO3_rxn8" />
</ connecti on>



<connecti on>
<map_conponents conponent 1="Di hydroor ot ase" conponent 2="reactionl" />
<map_vari abl es vari abl e_1="Di hydroor ot ase" vari abl e_2="Di hydr oor ot ase" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="COroti dyl at e_decar boxyl ase" conponent _2="reacti on4" />
<map_vari abl es variable 1="Orotidyl ate_decarboxyl ase" variable 2="Ooti dyl at e_decar box\
</ connecti on>

<connecti on>
<map_conponent s conponent _1="d ut anate" conponent 2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="d ut am ne" conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Car banoyl _phosphate" conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Aspartate" conmponent_2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="N_Car banmoyl _aspartate" conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Di hydr oor ot ate" comnponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="COrotate" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="COrotidi ne_5 phosphate" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent 1="Phosphori bosyl 5 1 pyrophosphat e" conponent 2="gl obal vari
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="Uri di ne_5 phosphate" conponent_ 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />



</ connecti on>

<connecti on>
<map_conponents conponent 1="UDP" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="UTP" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="ATP" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="ADP" conponent 2="gl obal vari ables" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="H20O' conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="Pi" conponent_2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="NAD"' conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="NADH' conponent 2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="H"' conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="CO2" conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="NH4" conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="HCO3" conponent 2="gl obal vari abl es" />



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

<connecti on>
<map_conponents conponent 1="d ut am ne_synt het ase" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent 1="Car banoyl phosphate_synthetase |1" conponent_ 2="gl obal val
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="Aspartate_transcarbanyl ase" conponent 2="gl obal vari abl es’
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="Di hydr oor ot ase_dehydr ogenase" conponent 2="gl obal vari abl ¢
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="Or ot at e_phosphori bosyl transferase" conponent 2="gl obal v«
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponent s conponent 1="UMP_ki nase" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Nucl eosi de_di phosphat e_ki nase" component _2="gl obal _vari ab
<map_variabl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Di hydr oor ot ase" comnponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Oroti dyl at e_decar boxyl ase" conponent _2="gl obal _vari abl es"
<map_variabl es variable_1="tine" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Aspartate_transcarbanyl ase" conponent_2="reaction0" />
<map_vari abl es variabl e_1="Aspartate_transcarbanyl ase" vari abl e_2="Aspartate_transcar b:
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Di hydr oor ot ase_dehydr ogenase" conponent _2="reacti on2" />
<map_vari abl es vari abl e_1="Di hydr oor ot ase_dehydr ogenase" vari abl e_2="Di hydr oor ot ase_del
</ connecti on>

<connecti on>



<map_conponent s conponent _1="Or ot at e_phosphori bosyl _transferase" conmponent _2="reacti on
<map_vari abl es variabl e_1="0Or ot at e_phosphori bosyl _transferase" variabl e_2="O ot at e_pho:
</ connecti on>

<connecti on>
<map_conponent s conponent _1="UMP_ki nase" conponent _2="reaction5" />
<map_vari abl es variabl e_1="UMP_ki nase" vari abl e_2="UWP_ki nase" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Nucl eosi de_di phosphat e_ki nase" conmponent 2="reacti on6" />
<map_vari abl es vari abl e_1="Nucl eosi de_di phosphat e_ki nase" vari abl e_2="Nucl eosi de_di pho:
</ connecti on>

<connecti on>
<map_conponents conponent 1="d ut am ne_synt het ase" conponent 2="reacti on7" />
<map_vari abl es variabl e_1="Gd ut an ne_synt het ase" vari abl e_2="d ut am ne_synt het ase" />
</ connecti on>

<connecti on>
<map_conponent s conponent 1="Car banoyl phosphate _synthetase |1" conponent_ 2="reacti on8
<map_vari abl es vari abl e_1="Car banoyl _phosphate_synt hetase_I1" vari abl e_2="Car banoyl _pht
</ connecti on>

</ nodel >



