<?xm version="1.0""?>

<l-- FILE : glycolipid_synthesis_ nodel.xm
CREATED : 14th June 2002

LAST MODI FI ED : 22nd July 2002

AUTHOR : Catherine LIoyd
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
gl ycolipid synthesis.

CHANGES:
22/ 07/ 2002 - CM. - Added nore netadat a.
-

<nmodel nanme="gl ycolipi d_synthesis_nodel " pat hway_editor:rendering config file="glycolipid_syi
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: bgs="http://ww. cel |
<l--
The foll owi ng RDF bl ock contains netadata that applies to this docunent
as a whole, as indicated by the enpty about attribute on the
<rdf: Description> el enent.
-->
<rdf: Description rdf:about="">
<I--
The Model Builder Metadata. The Dublin Core "creator" elenment is used
to indicate the person who translated the nodel into Cell M..
—_
<dc: creator rdf:parseType="Resource">
<vCard: N rdf: parseType="Resource" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | y>
<vCard: G ven>Cat heri ne</vCard: G ven>
<vCard: O her >May</ vCard: O her >
</vCard: N>
<vCard: EMAI L rdf: parseType="Resource">
<rdf:val ue>c. || oyd@uckl and. ac. nz</ r df : val ue>
<rdf:type rdf:resource="http://inc.org/vCard/ 3. 0#i nternet" />
</ vCard: EVAI L>
<vCard: ORG rdf: parseType="Resour ce" >
<vCar d: Or gname>The Uni versity of Auckl and</vCard: Or ghane>
<vCard: Orguni t >The Bi oengi neering Institute</vCard: Orgunit>
</vCard: ORG
</dc:creator>

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

—_

<dcterns: created rdf:parseType="Resource">
<dct er ns: WBCDTF>2002- 06- 14</ dct er ns: WBCDTF>

</ dcterns: created>



<l--
The Last Modified Date netadata. This is the date on which

t he nodel was | ast changed.
-->

<!-- The Publisher netadata. -->
<dc: publ i sher >
The University of Auckl and, Bioengineering Institute
</ dc: publi sher>
</rdf: Description>

<l--
The following netadata refers to the nodel itself, as indicated by the
reference to the ID "glycolipid synthesis nodel", which is declared on
t he <nodel > el enment.

-->
<rdf: Description rdf:about="#gl ycoli pid_synt hesi s_nodel">
<!-- A human readabl e nane for the nodel. -->

<dc:title>A Generic Mbdel OF dycolipid 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 glycolipid
synthesis. It is not based on a specific published nmat hematica
nodel, but instead it is based on a textbook defined pathway. The
general sequential structure and all the reactant, product and enzyne
conponents are included. M chaelis-Menten enzyme kinetics 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>Hono 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 Metabolisnk/dc:title>
<dcterns:issued rdf: parseType="Resource">
<dct er ns: 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>

<units nane="fl ux">

<unit units="mcronolar" />

<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="m cronol ar" exponent="-1" />
<unit units="second" exponent="-1" />
</units>

<units nane="third_order_rate _constant">
<unit units="m cronol ar" exponent="-2" />
<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 name="tine" public_interface="out" units="second" />
</ conponent >

<l--
The foll owi ng conponents describe all the netabolites - both reactants and

products - involved in glycolipid synthesis.
-

<conponent nane="Pal m toyl CoA" cneta:id="Pal mtoyl CoA">
<vari abl e name="Pal m toyl CoA" public_interface="out" initial _value="1.0" units="m cronol



<vari abl e name="del ta_Pal m t oyl _CoA rxn0" public_interface="in" units="flux" />
<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 >time</ci>
</ bvar >
<ci >Pal nmi t oyl _CoA</ ci >
</ appl y>
<ci >del t a_Pal m t oyl _CoA_r xn0</ ci >
</ appl y>
</ mat h>

</ conponent >

<conponent nane="Serine" cneta:id="Serine">
<vari abl e name="Serine" public_interface="out" initial_value="1.0" units="m cronolar" />
<vari abl e name="delta_Serine_rxn0" public_interface="in" units="flux" />
<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 >time</ci>
</ bvar >
<ci >Seri ne</ci >
</ appl y>
<ci >del ta_Seri ne_r xn0</ ci >
</ appl y>
</ mat h>

</ conponent >

<conponent nane="Dehydr osphi ngani ne" cneta: i d="Dehydr osphi ngani ne">
<vari abl e name="Dehydr osphi ngani ne" public_interface="out" initial_value="1.0" units="m
<vari abl e name="del t a_Dehydr osphi ngani ne_rxn0" public_interface="in" units="flux" />
<vari abl e nane="del t a_Dehydr osphi ngani ne_rxnl" public_interface="in" units="flux" />
<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 ne</ci >
</ bvar >
<ci >Dehydr osphi ngani ne</ ci >
</ appl y>
<appl y><plus />
<ci >del t a_Dehydr osphi ngani ne_r xn0</ ci >
<ci >del t a_Dehydr osphi ngani ne_r xnl</ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="CoA SH' cneta:id="CoA SH'>
<vari abl e name="CoA SH' public_interface="out" initial_value="1.0" units="m cronolar" />
<vari abl e name="delta_CoA SH rxn0" public_interface="in" units="flux" />
<vari abl e nane="del ta_CoA SH rxn2" public_interface="in" units="flux" />
<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 >tinme</ci>
</ bvar >
<ci >CoA_SH</ ci >
</ appl y>
<appl y><plus />
<ci >del t a_.CoA_SH.r xn0</ ci >
<ci >del t a_.CoA_SH.r xn2</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="CO2" cneta:id="CxR">
<vari abl e name="C>2" public_interface="out" initial_value="1.0" units="micronolar" />
<vari abl e name="delta_CO2_rxn0" public_interface="in" units="flux" />
<vari abl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww.w3. org/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<appl y><di ff />
<bvar >
<ci >time</ci>
</ bvar >
<ci >C2</ ci >
</ appl y>
<ci >del t a_.CQ2_r xn0</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="NADPH' cnet a: i d=" NADPH" >
<vari abl e name="NADPH' public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e name="del ta_NADPH rxnl" public_interface="in" units="flux" />
<vari abl e nane="tinme" public_interface="in" units="second" />
<mat h xm ns="http://ww.w3. org/ 1998/ Mat h/ Mat hM." >
<appl y><eq />
<appl y><di ff />
<bvar >
<ci >tinme</ci>
</ bvar >
<ci >NADPH</ ci >
</ appl y>
<ci >del t a_.NADPH.r xn1</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="NADP" cnet a: i d="NADP">
<vari abl e name="NADP" public_interface="out" initial_value="1.0" units="mcronolar" />
<vari abl e nane="del ta_NADP_rxnl1" public_interface="in" units="flux" />
<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 >tinme</ci>
</ bvar >



<ci >NADP</ ci >
</ appl y>
<ci >del t a_.NADP.r xn1</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent name="H' cneta:id="H'>
<vari abl e name="H"' public_interface="out" initial_value="1.0" units="micronolar" />
<vari abl e nane="delta_H rxnl" public_interface="in" units="flux" />
<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 >tinme</ci>
</ bvar >
<ci >H</ ci >
</ appl y>
<ci >del ta_Hrxnl</ci>
</ appl y>
</ mat h>

</ conponent >

<conponent nane="Dehydrosphi ngasi ne" cneta:i d="Dehydrosphi ngasi ne">
<vari abl e name="Dehydr osphi ngasi ne" public_interface="out" initial_value="1.0" units="mi
<vari abl e name="del t a_Dehydr osphi ngasi ne_rxnl" public_interface="in" units="flux" />
<vari abl e name="del t a_Dehydr osphi ngasi ne_rxn2" public_interface="in" units="flux" />
<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 />
<apply><di ff />
<bvar >
<ci >time</ci>
</ bvar >
<ci >Dehydr osphi ngasi ne</ ci >
</ appl y>
<appl y><plus />
<ci >del t a_Dehydr osphi ngasi nerxnl</ci >
<ci >del t a_Dehydr osphi ngasi ne_rxn2</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Di hydroceram de" cneta:id="D hydroceram de">
<vari abl e nane="Di hydroceram de" public_interface="out" initial_value="1.0" units="mnicror
<vari abl e nanme="del ta_Di hydroceram de_rxn2" public_interface="in" units="flux" />
<vari abl e name="del t a_Di hydr oceram de_rxn3" public_interface="in" units="flux" />
<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 >time</ci>
</ bvar >
<ci >Di hydr ocer am de</ ci >
</ appl y>
<appl y><plus />



<ci >del t a_Di hydr ocer am de_r xn2</ ci >
<ci >del t a_Di hydr ocer am de_r xn3</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="FAD' creta:id="FAD"'>
<vari abl e name="FAD' public_interface="out" initial_value="1.0" units="micronolar" />
<vari abl e nane="del ta_FAD rxn3" public_interface="in" units="flux" />
<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 >tinme</ci>
</ bvar >
<ci >FAD</ ci >
</ appl y>
<ci >del t a_FAD.r xn3</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="FADH2" cneta:i d="FADH2" >
<vari abl e name="FADH2" public_interface="out" initial_ value="1.0" units="mcronolar" />
<vari abl e name="del ta_FADH2 rxn3" public_interface="in" units="flux" />
<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 >time</ci>
</ bvar >
<ci >FADH2</ ci >
</ appl y>
<ci >del t a_.FADH2 r xn3</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Fatty acyl CoA" cneta:id="Fatty acyl CoA"'>
<vari abl e nane="Fatty_acyl _CoA" public_interface="out" initial_value="1.0" units="m crom
<variabl e name="delta_Fatty_ acyl CoA rxn2" public_interface="in" units="flux" />
<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 >time</ci>
</ bvar >
<ci >Fatty.acyl -CoA</ci >
</ appl y>
<ci >del ta_Fatty_acyl CoArxn2</ci>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="Ceram de" cneta:id="Cerani de">



<vari abl e name="Ceram de" public_interface="out" initial_value="1.0" units="m cronolar" |
<vari abl e name="del ta_Cerani de_rxn3" public_interface="in" units="flux" />
<vari abl e nanme="del ta_Cerani de_rxn4" public_interface="in" units="flux" />
<vari abl e nanme="del ta_Cerani de_rxn5" public_interface="in" units="flux" />
<vari abl e nane="tinme" public_interface="in" units="second" />
<math xm ns="http://ww.w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<appl y><di ff />
<bvar >
<ci >tinme</ci>
</ bvar >
<ci >Cer am de</ ci >
</ appl y>
<appl y><plus />
<ci >del t a_Cer am de._rxn3</ci >
<ci >del t a_Cer am de._r xn4</ ci >
<ci >del t a_Cer am de_r xn5</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="CGal act ocer ebr osi de" cneta:id="CGal act ocer ebr osi de">
<vari abl e name="Gal act ocerebrosi de" public_interface="out" initial_value="1.0" units="m
<vari abl e nane="del ta_Gal act ocerebr osi de_rxn4" public_interface="in" units="flux" />
<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 >tinme</ci>
</ bvar >
<ci >Gal act ocer ebr osi de</ ci >
</ appl y>
<ci >del t a_Gal act ocer ebr osi de_r xn4</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="d ucocer ebrosi de" cneta:id="d ucocerebrosi de">
<vari abl e name="d ucocerebrosi de" public_interface="out" initial _value="1.0" units="mcr
<vari abl e name="del ta_Qd ucocerebrosi de rxn5" public_interface="in" units="flux" />
<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 >tinme</ci>
</ bvar >
<ci >d ucocer ebr osi de</ ci >
</ appl y>
<ci >del ta_d ucocer ebrosi de.r xnb</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="UDP_gal act ose" cneta:id="UDP_gal act ose">
<vari abl e name="UDP_gal act ose" public_interface="out" initial _value="1.0" units="m cronol
<vari abl e nane="del ta_UDP_gal act ose_rxn4" public_interface="in" units="flux" />



<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 >time</ci>
</ bvar >
<ci >UDP_gal act ose</ ci >
</ appl y>
<ci >del t a_UDP_gal act ose_r xn4</ ci >
</ appl y>
</ mat h>
</ conponent >

<conponent nane="UDP" cneta:id="UDP">
<vari abl e name="UDP" public_interface="out" initial_value="1.0" units="micronolar" />
<vari abl e name="del ta_UDP_rxn4" public_interface="in" units="flux" />
<vari abl e name="del ta_UDP_rxn5" public_interface="in" units="flux" />
<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 >time</ci>
</ bvar >
<ci >UDP</ ci >
</ appl y>
<appl y><plus />
<ci >del t a_UDP_r xn4</ ci >
<ci >del t a_UDP_r xn5</ ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="UDP_gl ucose" cneta:i d="UDP_gl ucose" >
<vari abl e nane="UDP_gl ucose" public_interface="out" initial_value="1.0" units="m cronol al
<vari abl e name="del ta_UDP_gl ucose_rxn5" public_interface="in" units="flux" />
<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 >tinme</ci>
</ bvar >
<ci >UDP_gl ucose</ ci >
</ appl y>
<ci >del t a_UDP_gl ucose_r xn5</ ci >
</ appl y>
</ mat h>

</ conponent >

<I--

The foll owi ng conponents describe all the enzynes involved in glycolipid
synt hesi s.

-

<conponent nane="Dehydr osphi ngani ne_synt hase" cnet a: i d="Dehydr osphi ngani ne_synt hase" >
<vari abl e nane="Dehydr osphi ngani ne_synt hase" public_interface="out" initial_value="1.0" t



</ conponent >

<conponent nane="Dehydr osphi ngani ne_reduct ase" cneta:i d="Dehydr osphi ngani ne_r educt ase" >
<vari abl e name="Dehydr osphi ngani ne_reductase" public_interface="out" initial_value="1.0"
</ conponent >

<conponent nane="Acyl CoA transferase" cneta:id="Acyl _CoA transferase">
<vari abl e name="Acyl _CoA transferase" public_interface="out" initial_value="1.0" units="1
</ conponent >

<conponent nane="Di hydroceram de_r educt ase" cneta:i d="Di hydrocerani de_reduct ase" >
<vari abl e name="Di hydrocer amni de_r educt ase" public_interface="out" initial_value="1.0" uni
</ conponent >

<conponent nane="(Gal act ocer ebr osi de_synt hase" cneta: i d="Gal act ocer ebr osi de_synt hase" >
<vari abl e name="Gal act ocer ebrosi de_synt hase" public_interface="out" initial _ value="1.0" 1
</ conponent >

<conponent nane="d ucocer ebrosi de_synt hase" cneta:i d="d ucocer ebrosi de_synt hase" >
<vari abl e name="d ucocer ebrosi de_synt hase" public_interface="out" initial_value="1.0" un
</ conponent >

<l--

The foll owi ng conponents represent the reaction steps of glycolipid
synt hesi s.

-->

<conponent nane="reaction0">
<vari abl e name="Seri ne" public_interface="in" units="mcronolar" />
<vari abl e name="Pal nmi t oyl CoA" public_interface="in" units="nmicronolar" />
<vari abl e name="CoA SH' public_interface="in" units="mcronolar" />
<vari abl e name="C>2" public_interface="in" units="micronolar" />
<vari abl e name="Dehydr osphi ngani ne" public_interface="in" units="m cronolar” />
<vari abl e name="Dehydr osphi ngani ne_synt hase" public_interface="in" units="m cronolar" />
<vari abl e name="del ta_Serine_rxn0" public_interface="out" units="flux" />
<vari abl e name="del ta_Pal mi toyl CoA rxn0" public_interface="out" units="flux" />
<vari abl e name="del ta_CoA SH rxn0" public_interface="out" units="flux" />
<vari abl e name="delta_CO2_rxn0" public_interface="out" units="flux" />
<vari abl e name="del t a_Dehydr osphi ngani ne_rxn0" public_interface="out" units="flux" />
<vari abl e name="knD" initial_value="1.0" units="mcronolar" />
<vari abl e name="vmax0" initial value="1.0" units="second order _rate constant" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<vari abl e_ref variabl e="Serine">
<role role="reactant" delta_variabl e="delta_Serine_rxn0" stoichiometry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="Pal m t oyl _CoA">
<role role="reactant" delta_variabl e="delta_ Pal m toyl CoA rxnQ" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="CoA SH'>
<role rol e="product" delta_variabl e="delta_CoA SH rxn0" stoichiometry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="CQ2">
<role role="product" delta_variable="delta_CO2_rxn0" stoichiometry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Dehydr osphi ngani ne" >
<rol e rol e="product" delta vari abl e="del ta_Dehydr osphi ngani ne_rxn0" st oi chi onetry="1"
</variabl e_ref>
<variabl e_ref vari abl e="Dehydr osphi ngani ne_synt hase" >



<role role="catalyst" />
</variable_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="http://ww. w3. org/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<ci >rate</ci>
<appl y><di vi de />
<appl y><tines />
<ci >Seri ne</ci >
<ci >Pal m t oyl _CoA</ ci >
<ci >vmax0</ ci >
</ appl y>
<appl y><plus />
<ci >knD</ ci >
<ci >Serine</ci >
<ci >Pal m t oyl _CoA</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reactionl">
<vari abl e name="Dehydr osphi ngani ne" public_interface="in" units="m cronolar” />
<vari abl e name="NADPH' public_interface="in" units="mcronolar" />
<vari abl e name="H"' public_interface="in" units="mcromolar" />
<vari abl e nanme="Dehydr osphi ngasi ne" public_interface="in" units="mcronolar" />
<vari abl e nanme="Dehydr osphi ngani ne_reductase" public_interface="in" units="micronolar" /:
<vari abl e name="NADP" public_interface="in" units="mcronolar" />
<vari abl e name="del t a_Dehydr osphi ngani ne_rxnl" public_interface="out" units="flux" />
<vari abl e name="del ta_NADPH rxnl" public_interface="out" units="flux" />
<vari abl e name="delta_H rxnl" public_interface="out" units="flux" />
<vari abl e nanme="del t a_Dehydr osphi ngasi ne_rxnl" public_interface="out" units="flux" />
<vari abl e name="del ta_NADP_rxnl1" public_interface="out" units="flux" />
<vari abl e name="knml" initial_value="1.0" units="mcronolar" />
<vari abl e name="vnax1" initial_value="1.0" units="third order_rate_constant" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<vari abl e_ref vari abl e="Dehydr osphi ngani ne" >
<role role="reactant" delta_variabl e="del t a_Dehydr osphi ngani ne_rxnl" stoi chi onetry=":
</variabl e_ref>
<vari abl e_ref vari abl e=" NADPH' >
<role role="reactant" delta_variabl e="delta NADPH rxnl" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="H"'>
<role role="reactant" delta_variable="delta_H rxnl" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Dehydr osphi ngasi ne" >
<rol e rol e="product" delta vari abl e="del ta_Dehydr osphi ngasi ne_rxnl1" stoichionetry="1"
</variabl e_ref>
<vari abl e_ref vari abl e="NADP" >
<role rol e="product" delta_variabl e="delta_NADP_rxnl" stoichionmetry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e="Dehydr osphi ngani ne_r educt ase" >
<role role="catal yst" />



</variable_ref>
<variable_ref variable="rate">
<role role="rate">
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<ci >rate</ci>
<appl y><di vi de />
<appl y><tines />
<ci >Dehydr osphi ngani ne</ ci >
<ci >NADPH</ ci >
<ci >H</ ci >
<ci >vmax1</ci >
</ appl y>
<appl y><plus />
<ci >kml</ ci >
<ci >Dehydr osphi ngani ne</ ci >
<ci >NADPH</ ci >
<ci >H</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction2">
<variabl e name="Fatty_acyl CoA" public_interface="in" units="mcronolar" />
<vari abl e nanme="Dehydr osphi ngasi ne" public_interface="in" units="mcronolar" />
<vari abl e name="CoA SH' public_interface="in" units="mcronolar" />
<vari abl e name="Acyl CoA transferase" public_interface="in" units="mcronolar" />
<vari abl e name="Di hydroceramni de" public_interface="in" units="mcronolar" />
<variabl e name="delta_Fatty_acyl CoA rxn2" public_interface="out" units="flux" />
<vari abl e name="del t a_Dehydr osphi ngasi ne_rxn2" public_interface="out" units="flux" />
<vari abl e name="del ta_CoA SH rxn2" public_interface="out" units="flux" />
<vari abl e name="del ta_Di hydroceram de_rxn2" public_interface="out" units="flux" />
<vari abl e name="knR" initial_value="1.0" units="mcronolar" />
<vari abl e name="vnax2" initial _value="1.0" units="second order_rate_constant" />
<vari abl e nane="rate" units="flux" />
<reaction reversible="no">
<variable ref variable="Fatty acyl CoA">
<role role="reactant" delta_variable="delta Fatty acyl CoA rxn2" stoichionetry="1" /:
</variable_ref>
<vari abl e_ref vari abl e="Dehydr osphi ngasi ne" >
<role role="reactant" delta_variabl e="del ta_Dehydr osphi ngasi ne_rxn2" stoi chi ometry=":
</variabl e_ref>
<vari abl e_ref vari abl e="CoA_SH'>
<role role="product" delta_variabl e="delta_CoA SH rxn2" stoichiometry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="Di hydrocerani de">
<role rol e="product" delta variabl e="delta_ D hydrocerani de_rxn2" stoichionetry="1" /:
</variabl e_ref>
<variabl e_ref variabl e="Acyl _CoA transferase">
<role role="catalyst" />
</variabl e_ref>
<variabl e_ref variable="rate">
<role role="rate">
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >



<appl y><eq />
<ci >rate</ci>
<appl y><di vi de />
<appl y><tines />
<ci >Fat ty_acyl _CoA</ ci >
<ci >Dehydr osphi ngasi ne</ ci >
<ci >vmax2</ ci >
</ appl y>
<appl y><plus />
<ci >kn</ ci >
<ci >Fatty_acyl _CoA</ ci >
<ci >Dehydr osphi ngasi ne</ ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</rol e>
</variabl e_ref>
</reaction>
</ conponent >

<conponent nane="reaction3">
<vari abl e name="FAD' public_interface="in" units="micromolar" />
<vari abl e name="Di hydroceramni de" public_interface="in" units="mcronolar" />
<vari abl e name="Di hydrocerani de_r eductase" public_interface="in" units="mcronolar" />
<vari abl e name="Ceram de" public_interface="in" units="mcronolar" />
<vari abl e name="FADH2" public_interface="in" units="mcronolar" />
<vari abl e name="del ta_FAD rxn3" public_interface="out" units="flux" />
<vari abl e name="del t a_Di hydr oceram de_rxn3" public_interface="out" units="flux" />
<vari abl e name="del ta_Cerani de_rxn3" public_interface="out" units="flux" />
<vari abl e name="del ta_FADH2 rxn3" public_interface="out" units="flux" />
<vari abl e nane="kn8" initial_value="1.0" units="m cronolar" />
<vari abl e name="vnax3" initial_value="1.0" units="second order_rate_constant" />
<variabl e nane="rate" units="flux" />
<reaction reversibl e="no">
<vari abl e_ref variabl e="FAD"'>
<role role="reactant" delta_ variabl e="delta FAD rxn3" stoichionetry="1" />
</variabl e_ref>
<vari abl e_ref variabl e="Di hydrocerani de">
<role role="reactant" delta_variabl e="delta_Di hydroceram de_rxn3" stoichionetry="1"
</variabl e_ref>
<vari abl e_ref variabl e="Ceramn de">
<role rol e="product" delta variabl e="delta_Ceram de_rxn3" stoichiometry="1" />
</variabl e_ref>
<vari abl e_ref vari abl e=" FADH2" >
<role rol e="product" delta variabl e="delta FADH2 rxn3" stoichionetry="1" />
</variabl e_ref>
<variabl e _ref variabl e="Di hydroceram de_reduct ase">
<role role="catalyst" direction="forward" />
</variabl e_ref>
<variable_ref variable="rate">
<role role="rate">
<mat h xm ns="htt p://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<appl y><eq />
<ci >rate</ci>
<appl y><di vi de />
<appl y><tines />
<ci >FAD</ ci >
<ci >Di hydr ocer ani de</ ci >



<ci >vmax3</ci >
</ appl y>
<appl y><plus />
<ci >knB</ci >
<ci >FAD</ ci >
<ci >Di hydr ocer am de</ ci >
</ appl y>
</ appl y>

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

</ conponent >

<conponent nane="reaction4">

<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

name="Cer am de" public_interface="in" units="mcronolar" />
name="UDP_gal act ose" public_interface="in" units="mcronolar" />

name="UDP" public_interface="in" units="mcronolar" />
name="CGal act ocer ebr osi de" public_interface="in" units="nicronolar" />
name="Gal act ocer ebr osi de_synt hase" public_interface="in" units="micronolar" />
name="del t a_Ceram de_r xn4" public_interface="out" units="flux" />
name="del t a_UDP_gal act ose_rxn4" public_interface="out" units="flux" />
name="del ta_UDP_rxn4" public_interface="out" units="flux" />

name="del t a_Gal act ocer ebrosi de_rxn4" public_interface="out" units="flux" />
name="km4" initial_value="1.0" units="mcronolar" />

nanme="vmax4" initial _value="1.0" units="second _order_rate_constant" />
name="rate" units="flux" />

reversi bl e="no">

<vari abl e_ref variabl e="Ceram de">

<rol e

role="reactant" delta_variabl e="delta_Ceramni de_rxn4" stoichionetry="1" />

</variabl e_ref>
<vari abl e_ref variabl e="UDP_gal act ose" >

<rol e

rol e="reactant" delta_variabl e="delta_UDP_gal act ose_rxn4" stoichi onetry="1" />

</variabl e_ref>
<vari abl e_ref vari abl e="UDP" >

<rol e

rol e="product" delta variabl e="delta UDP_rxn4" stoichionetry="1" />

</variabl e_ref>
<vari abl e_ref vari abl e=" Gl act ocer ebr osi de" >

<rol e

rol e="product" delta_variabl e="delta_Gal act ocer ebrosi de_rxn4" stoichionmetry="1'

</variabl e_ref>
<variabl e _ref variabl e="Gal act ocerebrosi de_synt hase">

<rol e

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

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

<rol e

role="rate">

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

<ci >rate</ci>
<appl y><di vi de />
<appl y><tines />
<ci >Cer am de</ ci >
<ci >UDP_gal act ose</ ci >
<ci >vmax4</ci >
</ appl y>
<appl y><pl us />
<ci >kma</ ci >
<ci >Cer anm de</ ci >
<ci >UDP_gal act ose</ ci >



</ appl y>
</ appl y>

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

</ conponent >

<conponent nane="reaction5">

<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

name="Cer am de" public_interface="in" units="mcronolar" />

name="UDP_gl ucose" public_interface="in" units="mcronolar" />

name="UDP" public_interface="in" units="mcronolar" />

name="d ucocer ebr osi de" public_interface="in" units="nicronolar" />
name="d ucocer ebr osi de_synt hase" public_interface="in" units="micronolar" />
name="del t a_Ceranmi de_r xn5" public_interface="out" units="flux" />
name="del t a_UDP_gl ucose_rxn5" public_interface="out" units="flux" />
name="del ta_UDP_rxn5" public_interface="out" units="flux" />

name="del ta_Qd ucocer ebrosi de_rxn5" public_interface="out" units="flux" />
name="knb" initial _value="1.0" units="mcronmolar" />

nanme="vmax5" initial value="1.0" units="second order _rate constant" />
name="rate" units="flux" />

reversi bl e="no">

<vari abl e_ref vari abl e="Ceram de">

<rol e

role="reactant" delta_variabl e="delta_Cerani de_rxn5" stoichionetry="1" />

</variabl e_ref>
<variabl e_ref variabl e="UDP_gl ucose">

<rol e

rol e="reactant" delta_variabl e="delta_UDP_gl ucose_rxn5" stoichionetry="1" />

</variabl e_ref>
<vari abl e_ref variabl e="UDP" >

<rol e

rol e="product" delta variabl e="delta UDP_rxn5" stoichionetry="1" />

</variabl e_ref>
<vari abl e_ref vari abl e="d ucocer ebrosi de">

<rol e

rol e="product" delta_variabl e="delta_d ucocerebrosi de_rxn5" stoichionetry="1"

</variabl e_ref>
<variabl e _ref variabl e="d ucocerebrosi de_synt hase">

<rol e

rol e="catalyst" direction="forward" />

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

<rol e

role="rate">

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

<ci >rate</ci>
<appl y><di vi de />
<appl y><tines />
<ci >Cer am de</ ci >
<ci >UDP_gl ucose</ ci >
<ci >vmax5</ ci >
</ appl y>
<appl y><pl us />
<ci >knb</ ci >
<ci >Cer am de</ ci >
<ci >UDP_gl ucose</ ci >
</ appl y>
</ appl y>

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



</reaction>
</ conponent >

<connecti on>

<map_conponents conponent 1="Pal m t oyl CoA" conponent 2="reaction0" />

<map_vari abl es variabl e_1="Pal m t oyl _CoA" vari abl e_2="Pal ni t oyl _CoA" />

<map_vari abl es variable_1="delta_Pal m toyl _CoA rxn0" variable_2="delta_Pal m t oyl _CoA rxnl
</ connecti on>

<connecti on>

<map_conponents conponent _1="Seri ne" conmponent_2="reaction0" />

<map_vari abl es variabl e_1="Serine" variabl e_2="Serine" />

<map_vari abl es variable_1="delta_Serine_rxn0" variable_2="delta_Serine_rxn0" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Dehydr osphi ngani ne" conmponent 2="reacti on0" />
<map_vari abl es vari abl e_1="Dehydr osphi ngani ne" vari abl e_2="Dehydr osphi ngani ne" />
<map_vari abl es vari abl e_1="del t a_Dehydr osphi ngani ne_rxn0" vari abl e_2="del t a_Dehydr osphi ni
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Dehydr osphi ngani ne" conmponent 2="reactionl" />
<map_vari abl es vari abl e_1="Dehydr osphi ngani ne" vari abl e_2="Dehydr osphi ngani ne" />
<map_vari abl es vari abl e_1="del t a_Dehydr osphi ngani ne_rxnl" vari abl e_2="del ta_Dehydr osphi n
</ connecti on>

<connecti on>

<map_conponents conponent _1="CoA SH' conponent _2="reaction0" />

<map_vari abl es variabl e _1="CoA SH' vari abl e _2="CoA SH' />

<map_vari abl es variabl e_1="delta_CoA SH rxn0" variabl e_2="delta_CoA_SH rxn0" />
</ connecti on>

<connecti on>

<map_conponents conponent _1="CoA SH' conponent _2="reaction2" />

<map_vari abl es variabl e_1="CoA SH' vari abl e_2="CoA_SH' />

<map_vari abl es variabl e_1="delta_CoA SH rxn2" variabl e_2="delta_CoA _SH rxn2" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="CX2" conponent_ 2="reacti on0" />
<map_vari abl es variabl e_1="CQ2" vari abl e_2="CQ2" />
<map_vari abl es variabl e_1="delta_CO2_rxn0" variabl e_2="delta_CO2_rxn0" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="NADPH' conponent_ 2="reactionl" />

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

<map_vari abl es variabl e_1="delta_NADPH rxnl" variabl e_2="delta_NADPH rxnl1" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="NADP" conponent 2="reactionl" />
<map_vari abl es vari abl e_1="NADP" vari abl e_2="NADP" />
<map_vari abl es variabl e_1="delta_NADP_rxnl" vari abl e_2="del ta_NADP_rxnl" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="H' conmponent 2="reactionl" />



<map_vari abl es variable_1="H' variable_2="H"' />
<map_vari abl es variable_1="delta_H rxnl" variable_2="delta H rxnl" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Dehydr osphi ngasi ne" conmponent 2="reacti onl" />
<map_vari abl es vari abl e_1="Dehydr osphi ngasi ne" vari abl e_2="Dehydr osphi ngasi ne" />
<map_vari abl es vari abl e_1="del t a_Dehydr osphi ngasi ne_rxnl" vari abl e_2="del t a_Dehydr osphi n
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Dehydr osphi ngasi ne" conmponent 2="reacti on2" />
<map_vari abl es vari abl e_1="Dehydr osphi ngasi ne" vari abl e_2="Dehydr osphi ngasi ne" />
<map_vari abl es vari abl e_1="del t a_Dehydr osphi ngasi ne_rxn2" vari abl e_2="del ta_Dehydr osphi ni
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Di hydrocerani de" conponent _2="reaction2" />
<map_vari abl es vari abl e_1="Di hydroceram de" vari abl e_2="Di hydr ocer am de" />
<map_vari abl es variabl e_1="del ta_Di hydroceram de_rxn2" variabl e_2="del ta_Di hydrocer ani de
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Di hydrocerani de" conponent _2="reaction3" />
<map_vari abl es vari abl e_1="Di hydroceram de" vari abl e_2="Di hydr ocer am de" />
<map_vari abl es variabl e_1="del ta_Di hydroceram de_rxn3" vari abl e_2="del ta_Di hydrocer ani de
</ connecti on>

<connecti on>
<map_conponents conponent 1="FAD' conponent 2="reacti on3" />
<map_vari abl es variabl e_1="FAD' vari abl e_2="FAD" />
<map_vari abl es variabl e_1="del ta_FAD rxn3" variabl e_2="del ta_FAD rxn3" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="FADH2" conponent_ 2="reaction3" />

<map_vari abl es vari abl e_1="FADH2" vari abl e_2="FADH2" />

<map_vari abl es variabl e_1="delta_FADH2 rxn3" variabl e _2="delta_FADH2_rxn3" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="Fatty acyl CoA" conponent_ 2="reaction2" />

<map_vari abl es variable 1="Fatty acyl CoA" variable 2="Fatty acyl CoA" />

<map_vari abl es variable_1="delta_Fatty_acyl CoA rxn2" variable 2="delta_Fatty_acyl CoA r:
</ connecti on>

<connecti on>

<map_conponents conponent 1="Cerani de" conponent 2="reaction3" />

<map_vari abl es vari abl e_1="Ceram de" vari abl e_2="Ceram de" />

<map_vari abl es variable_1="delta_Ceram de_rxn3" variabl e_2="delta_Cerani de_rxn3" />
</ connecti on>

<connecti on>

<map_conponent s conponent _1="Cer ani de" conponent_2="reaction4" />

<map_vari abl es vari abl e_1="Ceram de" vari abl e_2="Ceram de" />

<map_vari abl es variabl e_1="delta_Ceram de_rxn4" variabl e_2="delta_Cerani de_rxn4" />
</ connecti on>

<connecti on>



<map_conponent s conponent _1="Cer ani de" conponent_2="reaction5" />

<map_vari abl es vari abl e_1="Ceram de" vari abl e_2="Ceram de" />

<map_vari abl es variabl e_1="del ta_Cerami de_rxn5" vari abl e_2="del t a_Cer anm de_r xn5" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Gal act ocer ebr osi de" conmponent 2="reacti on4" />
<map_vari abl es vari abl e_1="Gal act ocer ebrosi de" vari abl e_2="Gal act ocer ebrosi de" />
<map_vari abl es variabl e_1="del ta_Gal act ocerebr osi de_rxn4" vari abl e 2="delta_Gal act ocereb
</ connecti on>

<connecti on>
<map_conponent s conponent _1="d ucocer ebrosi de" conponent_2="reacti on5" />
<map_vari abl es variabl e 1="G ucocerebrosi de" variabl e 2="d ucocer ebrosi de" />
<map_vari abl es variable_1="delta_d ucocerebrosi de rxn5" variabl e 2="delta_G ucocerebrosi
</ connecti on>

<connecti on>

<map_conponents conponent 1="UDP_gal act ose" conponent 2="reaction4" />

<map_vari abl es vari abl e_1="UDP_gal act ose" vari abl e_2="UDP_gal act ose" />

<map_vari abl es variable_1="delta_ UDP_gal act ose_rxn4" variabl e 2="delta_ UDP_gal act ose_r xn.
</ connecti on>

<connecti on>
<map_conponents conponent 1="UDP" conponent_ 2="reacti on4" />
<map_vari abl es variabl e_1="UDP" vari abl e_2="UDP" />
<map_vari abl es variable_1="delta_UDP_rxn4" variabl e_2="del ta_UDP_rxn4" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="UDP" conponent 2="reacti on5" />
<map_vari abl es variabl e_1="UDP" vari abl e_2="UDP" />
<map_vari abl es variabl e_1="del ta_UDP_rxn5" variabl e_2="del ta_UDP_rxn5" />
</ connecti on>

<connecti on>

<map_conponents conponent 1="UDP_gl ucose" conponent_ 2="reacti on5" />

<map_vari abl es vari abl e_1="UDP_gl ucose" vari abl e_2="UDP_gl ucose" />

<map_vari abl es variabl e_1="delta_UDP_gl ucose_rxn5" vari abl e_2="del ta_UDP_gl ucose_rxn5" /:
</ connecti on>

<connecti on>
<map_conponents conponent 1="Pal m t oyl CoA" 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="Serine" conponent_ 2="gl obal variables" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="Dehydr osphi ngani ne" component 2="gl obal vari abl es" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="CoA SH' conponent 2="gl obal variables" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />



</ connecti on>

<connecti on>
<map_conponents conponent 1="CX2" conponent 2="gl obal vari abl es" />
<map_vari abl es variable_1="time" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="NADPH' conponent_ 2="gl obal vari abl es" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

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

</ connecti on>

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

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Dehydr osphi ngasi ne" conmponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="Di hydr ocer ani de" conponent _2="gl obal _vari abl es" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="FAD' 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="FADH2" 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="Fatty acyl CoA" component _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="Cer ani de" 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="Gal act ocer ebr osi de" conmponent _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 ucocer ebrosi de" 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="UDP_gal act ose" 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="UDP" 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="UDP_gl ucose" conponent_ 2="gl obal vari abl es" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="Dehydr osphi ngani ne_synt hase" conponent_ 2="reacti on0" />
<map_vari abl es vari abl e_1="Dehydr osphi ngani ne_synt hase" vari abl e_2="Dehydr osphi ngani ne_s)
</ connecti on>

<connecti on>
<map_conponents conponent 1="Dehydr osphi ngani ne_r educt ase" conponent 2="reactionl" />
<map_vari abl es vari abl e_1="Dehydr osphi ngani ne_r educt ase" vari abl e_2="Dehydr osphi ngani ne_.1
</ connecti on>

<connecti on>
<map_conponents conponent 1="Acyl CoA transferase" conponent_ 2="reaction2" />
<map_vari abl es variabl e_1="Acyl _CoA transferase" variabl e_2="Acyl _CoA transferase" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Di hydr ocer am de_r educt ase" conponent _2="reacti on3" />
<map_vari abl es vari abl e_1="Di hydrocerani de_r eductase" vari abl e 2="Di hydrocer ani de_r educt
</ connecti on>

<connecti on>
<map_conponent s conponent _1="Gal act ocer ebr osi de_synt hase" conponent_2="reacti on4" />
<map_vari abl es vari abl e_1="Gal act ocerebrosi de_synt hase" vari abl e_2="Gal act ocer ebr osi de_s:
</ connecti on>

<connecti on>
<map_conponent s conponent _1="d ucocer ebrosi de_synt hase" conponent _2="reacti on5" />
<map_vari abl es vari abl e_1="G ucocer ebrosi de_synt hase" vari abl e _2="d ucocer ebr osi de_synt h:
</ connecti on>

</ nodel >



