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[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26]Table S3 Experimental data and value of system parameters in IMMABM
	Agent Type (Biological Indicator)
	Experimental Data [ED]
	System Parameter Value in IMMABM

	Salmonella (Salmonella)
	Salmonella carrying capacity in Kupffer Cells is 4,558,000 bacteria in a rat model [1].
Salmonella carrying capacity in hepatocytes is 817,000 bacteria in a rat model [1].
Salmonella carrying capacity in liver endothelial cells is 67,000 bacteria in a rat model [1].
Salmonella carrying capacity in macrophages is 4,558,000 bacteria in a rat model [an estimate based on Salmonella carrying capacity in Kupffer Cells].
Salmonella growth rate in macrophages is 0.9 fold/hr from 0 to 10hrs, and 10.9 fold/hr from 10 to 16 hrs, and 2.7 fold/hr from 16 to 25 hrs (measured in the spleen of mice) [2].
Salmonella growth rate in epithelial cells is 0.32 fold/hr from 48 to 72 hrs (measured in the liver of rat) [1]. 
Salmonella growth rate in Kupffer Cells is 0.42-1.04 fold/hr in rat model [1].
Salmonella growth rate in hepatocytes is 0.05-0.26 fold/hr in rat model [3].
22.79% of E. coli (Gram-negative bacteria) are killed by 1µM neutrophil elastase (NE) per hour [4]. The rate at which Salmonella are trapped by NETs is not available [5]. Since the NETs were a complex of Myeloperoxidase (MPO) and NE, we extrapolated the data above to estimate the rate of Salmonella killed by NETs.
There are controversial observations about whether Salmonella replicates within neutrophils. One study [6] stated that Salmonella were rarely found inside neutrophils in control mice. However, others [7] made an argument that neutrophils and macrophages were at the main site for Salmonella proliferation in the mouse because they found >95% of the Salmonella colocalized to the neutrophils and macrophages at any time point examined. Our model reflects that Salmonella replication rarely occurs within neutrophils because we failed to find any appropriate papers to support the concept that Salmonella replicates within neutrophils. 
The Phagocytosis rate of Salmonella by Kupffer Cells is 90-95% of Salmonella (90-95% Salmonella are ingested by Kupffer Cells within first 6 hrs by phagocytosis) [6].
Phagocytosis by macrophages stimulated with LPS takes approximately 2.5 hrs (90min for phagosome maturation + 60 min for engulfing process) [8].
The maximum number of Salmonella phagocytized by one neutrophil is 17 [9].
The maximum number of Salmonella phagocytized by one monocyte-derived macrophage is 30 [9].
The maximum number of Salmonella phagocytized by one Kupffer Cell is 50 [1].
The maximum number of Salmonella resides within one SEC is 3 [1].
The maximum number of Salmonella resides within one hepatocyte is 15 [10].
Phagocytosis of apoptotic cells by macrophages takes approximately 1 hr (on average), and the phagocytosis of necrotic cells by macrophages takes approximately 3 hrs (on average) [11].
	SalmonellaCarryCapacityInKupfferCell = 4558000
SalmonellaCarryCapacityInHepatocyte =817000
SalmonellaCarryCapacityInSECs = 67000
SalmonellaCarryCapacityInMDMI = 4558000
SalmonellaReplicationRateInMDMIFrom0To10 = 0.9
SalmonellaReplicationRateInMDMIFrom10To16  = 10.9
SalmonellaReplicationRateInMDMIFrom16To25 = 2.7
SalmonellaReplicationRateInSECsPerHour = 0.32
SalmonellaReplicationRateInKupfferCellLowerLevelPerHour =0.42
SalmonellaReplicationRateInKupfferCellUpperLevelPerHour =1.04
SalmonellaReplicationRateInHepatocyteLowerLevelPerHour = 0.05
SalmonellaReplicationRateInHepatocyteUpperLevelPerHour = 0.26
percentageOfSalmonellaBeingTrappedByNETPerHour = 0.2279
[bookmark: OLE_LINK44]percentageOfSalmonellaPhagocytizeByKupfferCellLowerLevel = 0.90
percentageOfSalmonellaPhagocytizeByKupfferCellUpperLevel = 0.95
timeOfSalmonellaKillByKupfferCell = 6
timeOfSalmonellaDieInduceByNeutrophil = 2
timeOfSalmonellaDieInduceByMDMI = 2

maximumNumberOfSalmonellaBeingKilledByNeutrophil = 17
maximumNumberOfSalmonellaBeingKilledByMDMI = 30
maximumNumberOfSalmonellaBeingKilledByKupfferCell = 50
maximumNumberOfSalmonellaResideWithinSECs = 3
maximumNumberOfSalmonellaResideWithinHepatocyte = 15
timeOfSalmonellaCRPComplexDie = 1


	KupfferCell (Kupffer  cell)
	Kupffer Cell machinery is disrupted and cells die 6-14 hrs after Salmonella infection [12].
[bookmark: OLE_LINK132]By direct cell contact with target cells, T cells could deliver a cytotoxic signal that induces apoptosis in target cells in approximately 4 hrs (on average) [13].
[bookmark: OLE_LINK136][bookmark: OLE_LINK143]Rate of TNF-α secreted by Kupffer Cells in Sham-operated mice upon injection of E.coli is 2.16×10-4-2.30×10-4pg/Kupffer Cell/hr from 0-3 hrs [14].
Rate of TNF-α secreted by Kupffer Cells in Sham-operated mice upon injection of E.coli is 4.88×10-5-8.36×10-5 pg/Kupffer Cell/hr from 3-6 hrs [14].
Rate of TNF-α secreted by Kupffer Cells in Sham-operated mice upon injection of E.coli is 2.09×10-5 pg/Kupffer Cell/hr from 6-10 hrs [14].
The average amount of TNF-α damage one hepatocyte is 2.82×10-5pg in a mouse model [15].
[bookmark: OLE_LINK220][bookmark: OLE_LINK221]Rate of IL-10 secretion by Kupffer Cells is 6.15×10-4 -7.38×10-4pg/Kupffer Cell/hr in a mouse model injected with E.coli [14].
The binding rate of IL-10 to one cell is approximately 1.23×10-5 pg/cell [16].
[bookmark: OLE_LINK144][bookmark: OLE_LINK145]Phagocytosis of apoptotic cells by macrophages takes approximately 1 hr (on average), and the phagocytosis of necrotic cells by macrophages takes approximately 3 hrs (on average) [11].
	lowerTimeOfKupfferCellKillBySalmonella = 6 
upperTimeOfKupfferCellKillBySalmonella = 14 
timeOfKupfferCellWhoPhagocytizeSalmonellaDieByInteractWithCD8TCell = 4
maximumReleaseRateOfTNFAlphaFromKupfferCellPerHourFrom0To3 = 2.30E-4
maximumReleaseRateOfTNFAlphaFromKupfferCellPerHourFrom3To6 = 8.36E-5
maximumReleaseRateOfTNFAlphaFromKupfferCellPerHourFrom6To10 = 2.09×10-5
amountOfTNFAlphaBeingRepresentedByOneAgent = 2.82E-5
[bookmark: OLE_LINK222][bookmark: OLE_LINK223]maximumReleaseRateOfIL10ByKupfferCellPerHour = 7.38E-4
amountOfIL10BeingRepresentedByOneAgent = 1.23E-5
timeOfApoptoticKupfferCellCRPComplexDie = 1

	RestingNeutrophil (Circulating neutrophil)
	The neutrophil influx into blood vessels from bone marrow stores starts at approximately 1 hr [17].
Neutrophil influx rates from bone marrow to blood vessel in a human model [17].
Neutrophil influx rate from bone marrow into blood vessel is 14 fold /hr over a period of 1-1.5 hrs.
Neutrophil influx rate from bone marrow into blood vessel is 0.39 fold/hr over a period of 1.5-4 hrs.
Neutrophil influx rate from bone marrow into blood vessel is 0.125 fold/hr over a period of 4-6 hrs.
Neutrophil counts in blood vessels in a mouse model anesthetized with ketamine and xylazine was 6.9×103 cells/ul [18, 19]
Circulating neutrophils undergo apoptosis at a rate of 0.05-0.092 fold/hr (half-life is 6-10 hrs) [20, 21]
	timeOfNeutrophilStartToInfluxIntoLiverSinusoid = 1

influxRateOfRestingNeutrophilToLiverSinusoidFrom0To2 = 14
influxRateOfRestingNeutrophilToLiverSinusoidFrom2To4 = 0.39
influxRateOfRestingNeutrophilToLiverSinusoidFrom4ToEnd = 0.125
restingNeutrophilCarryCapacityInLiverSinusoid = 6900
rateOfRestingNeutrophilUndergoAgingPerHourLowerLevel = 0.05
rateOfRestingNeutrophilUndergoAgingPerHourLowerLevel = 0.095

	RestingMonocyte (Circulating monocyte)
	Monocytes infiltration into blood vessels begins at approximately 2 hrs after infection in a mouse lung model infected with Escherichia coli [22].
Influx rate of monocytes into blood vessels in a mouse lung model infected with Escherichia coli is 1-1.75 fold/hr [22].
Monocyte carrying capacity in blood vessel was 1.4×103 cells/ul [18, 19].
[bookmark: OLE_LINK152]The influx rate of Ly6Chigh monocytes into the liver in a rat infected with L. monocytogenes (Gram-positive bacteria) is 0.25-4.82 fold/hr [23].
[bookmark: OLE_LINK153][bookmark: OLE_LINK154]Circulating monocytes undergo apoptosis at a rate of 6.90×10-3 -2.10×10-2 fold/hr (this is based on data showing circulating monocytes have a half-life about one to three days) [24].
	timeOfRestingMonocyteInfluxIntoLiverSinusoid = 2
influxRateOfRestingMonocyteToLiverSinusoidPerHourLowerLevel = 1
influxRateOfRestingMonocyteToLiverSinusoidPerHourUpperLevel = 1.75
restingMonocyteCarryCapacityInLiverSinusoid = 1400
activationRateOfRestingMonocytePerHourLowerLevel = 0.25
activationRateOfRestingMonocytePerHourUpperLevel = 4.82
apoptoticRateOfRestingMonocyteByAgingPerHourLowerLevel = 0.0069
apoptoticRateOfRestingMonocyteByAgingPerHourUpperLevel = 0.021

	Hepatocyte (Hepatocyte)
	Hepatocyte replication rates after partial hepatectomy [25].
Hepatocyte replication rate is 2.65×10-3 - 3.17×10-3 fold/hr over a period of 0-98 hrs.
Hepatocyte replication rate is 4.08×10-3 -6.80×10-3 fold/hr over a period of 98-135 hrs.
Hepatocyte replication rate is 1.32×10-3 -3.95×10-3 fold/hr over a period of 135-173 hrs.
Hepatocyte replication rate is 4.08×10-3 -5.27×10-3 fold/hr over a period of 173-247 hrs.
Hepatocyte replication rate is 2.12×10-3 -2.65×10-3 fold/hr over a period of 247-336 hrs.
Hepatocyte are infected by Salmonella at an infected rate is 0.003 Salmonella/hepatocyte/hr [10]. 
The time from initiation of apoptosis by hepatocytes to completion ranges from 2-3 hrs. These data were inferred from a general model that didn’t specify apoptosis rates for various organs [26].
[bookmark: OLE_LINK155][bookmark: OLE_LINK156][bookmark: OLE_LINK157][bookmark: OLE_LINK160][bookmark: OLE_LINK161][bookmark: OLE_LINK162]Mouse circulating CRP level increases from 0.3mg/ml to 6 mg/ml by 24 hrs after endotoxin injection [27]. The rate of CRP released from hepatocytes is approximately 2×10-7 µg/hepatocyte/hr [19, 27]. This is the only paper that we could find that measured circulating CRP levels in mice. Most of CRP levels are measured in human models.
The binding rate of CRP to one phagocytic cell is approximately 1.25×10-5µg/cell [28]. 
[bookmark: OLE_LINK158][bookmark: OLE_LINK159]Rate of TNF-α secreted by hepatocytes infected with Salmonella is 7.14×10-5 -9.18×10-5 pg/hepatocyte/hr [3].
[bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK163][bookmark: OLE_LINK164][bookmark: OLE_LINK165]Rate of HMGB-1 secretion by apoptotic hepatocytes in Sham-operated mice is approximately 6.25×10-5pg/hepatocyte/hr [19, 29].
	hepatocyteReplicationRatePerHourFrom0To98LowerLevel = 2.65E-3
hepatocyteReplicationRatePerHourFrom0To98UpperLevel = 3.17E-3
hepatocyteReplicationRatePerHourFrom98To135LowerLevel = 4.08E-3
hepatocyteReplicationRatePerHourFrom98To135UpperLevel = 6.8E-3
hepatocyteReplicationRatePerHourFrom135To173LowerLevel = 1.32E-3
hepatocyteReplicationRatePerHourFrom135To173UpperLevel = 3.95E-3
hepatocyteReplicationRatePerHourFrom173To247LowerLevel = 4.08E-3
hepatocyteReplicationRatePerHourFrom173To247UpperLevel = 5.27E-3
hepatocyteReplicationRatePerHourFrom247ToEndLowerLevel = 2.12E-3
hepatocyteReplicationRatePerHourFrom247ToEndUpperLevel = 2.65E-3
rateOfHepatocyteBeingInfectedBySalmonellaPerHour = 0.003 
timeOfHepatocyteBecomeDebrisLowerLevel = 2
timeOfHepatocyteBecomeDebrisUpperLevel = 3
maximumReleaseRateOfCRPByHepatocytePerHour = 2.00E-7
amountOfCRPBeingRepresentedByOneAgent = 1.25E-5
maximumReleaseRateOfTNFAlphaByApoptoticHepatocytePerHour = 9.18E-5
[bookmark: OLE_LINK216]maximumReleaseRateOfHMGB1ByApoptoticHepatocytePerHour = 6.25E-5


	HepatocyteDebris (Hepatocyte Debris)
	[bookmark: OLE_LINK166][bookmark: OLE_LINK167]Phagocytosis of apoptotic cells by macrophages takes approximately 1 hr (on average), and the phagocytosis of necrotic cells by macrophages takes approximately 3 hrs (on average) [11].
	timeOfHepatocyteDebrisCRPComplexDie = 1

	ActivatedNeutrophil (Activated neutrophil, mostly focus on neutrophils at the site of infection)
	Influx rate of circulating neutrophils in a rat model of acute pulmonary inflammation stimulated with LPS of Escherichia coli is 0.21-0.46 fold/hr [30]. Another study [31] showed that activated neutrophils infiltrate into the site of infection at a rate of 0.09-0.16 fold/hr (influx rate is measured as the influx rate of neutrophils into the peritoneum).
[bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK170][bookmark: OLE_LINK171]Massive neutrophils infiltration into the peritoneum occurred after 2 hrs [32]. Activated neutrophils infiltrate into the site of infection by 2 hrs after infection in mice infected in the peritoneum with Salmonella [31].
[bookmark: OLE_LINK45]Killing rate of Escherichia coli (E. coli is recognized as a Gram-negative bacteria) by neutrophils is 2.94-12.94 E.coli/neutrophil/hr [9].
[bookmark: OLE_LINK172][bookmark: OLE_LINK173][bookmark: OLE_LINK174][bookmark: OLE_LINK175]It takes 5-20 neutrophils to injury one hepatocyte by cell-cell contact [33, 34]. Also, activated neutrophils accelerate the killing process of apoptotic hepatocytes [35].
30% of circulating activated neutrophils are phagocytized by Kupffer Cells in a mouse model by 6 hrs after LPS injection [36]. 
Activated neutrophils undergo apoptosis at a rate of 0.098 fold/hr (assuming a constant decrease)(the apoptosis was based on mice with meningitis) [21].
[bookmark: OLE_LINK176][bookmark: OLE_LINK177]By direct cell contact with target cells, T cells could deliver a cytotoxic signal that induces apoptosis in target cells in approximately 4 hrs (on average) [13].
[bookmark: OLE_LINK224][bookmark: OLE_LINK178][bookmark: OLE_LINK179]Rate of IL-10 secretion by neutrophils in spetic mice upon CLP is 8.44×10-5-1.03×10-4 pg/neutrophil/hr [37].
[bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: OLE_LINK182][bookmark: OLE_LINK186]Rate of TNF-α secretion by neutrophils in a mouse model injected with E.coli LPS is 0.19-0.27pg/neutrophil/hr over a period of 0-1 hr [38-42].
Rate of TNF-α secretion by neutrophils in a mouse model injected with E.coli LPS is 1.47-2.00 pg/neutrophil/hr over a period of 1-1.5 hrs [38-42].
[bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK190][bookmark: OLE_LINK191][bookmark: OLE_LINK192]Phagocytosis of apoptotic cells by macrophages takes approximately 1 hr (on average), and the phagocytosis of necrotic cells by macrophages takes approximately 3 hrs (on average) [11].
Phagocytosis by macrophages stimulated with LPS takes approximately 2.5 hrs (90min for phagosome maturation + 60 min for engulfing process) [8].
[bookmark: OLE_LINK130]Phagocytosis of apoptotic cells by macrophages takes approximately 1 hr (on average), and the phagocytosis of necrotic cells by macrophages takes approximately 3 hrs (on average) [11].

	activationRateOfRestingNeutrophilPerHourLowerLevel = 0.21
activationRateOfRestingNeutrophilPerHourUpperLevel = 0.46
timeOfNeutrophilStartToInfluxIntoSiteOfInfection = 2
phagocytizeRateOfSalmonellaByActivatedNeutrophilPerHourLowerLevel = 2.94
phagocytizeRateOfSalmonellaByActivatedNeutrophilPerHourUpperLevel = 12.94
killingRateOfApoptoticHepatocyteByNeutrophilPerHourLowerLevel = 0.05
killingRateOfApoptoticHepatocyteByNeutrophilPerHourUpperLevel = 0.2
percentageOfNeutrophilBeingKilledByKupfferCell = 0.05
apoptoticRateOfActivatedNeutrophilByNaturePerHour = 0.098
timeOfActivatedNeutrophilWhoPhagocytizeSalmonellaDieByInteractWithCD8TCell = 4
[bookmark: OLE_LINK225][bookmark: OLE_LINK226]maximumReleaseRateOfIL10ByNeutrophilPerHour = 1.03E-4
[bookmark: OLE_LINK146]maximumReleaseRateOfTNFAlphaByNeutrophilFrom0To1 = 0.27
maximumReleaseRateOfTNFAlphaByNeutrophilFrom1ToEnd = 2
timeOfApoptoticNeutrophilCRPComplexDie = 1
timeOfNeutrophilKillByKupfferCell = 2
timeOfApoptoticNeutrophilKillByMDMII = 1

	NET (NET)
	Rate of NE secretion by neutrophils was 3.2×10-7 µM /neutrophil during the first 1 hr, and the stopped [43].
	amountOfNETBeingRepresentedByOneAgent = 3.2E-7

	MDMI (monocyte-Derived-Macrophage Type I)
	[bookmark: OLE_LINK195]Ly6Chigh monocytes are recruited to the liver in a rat model by 6 hrs after infection with L. monocytogenes (Gram-positive bacteria) [23]. Also, monocyte infiltration to peritoneum was detected to increase at 6 hrs after infection in a mouse model with Zymosan-induced peritonitis [32].
[bookmark: OLE_LINK198][bookmark: OLE_LINK199][bookmark: OLE_LINK200][bookmark: OLE_LINK201][bookmark: OLE_LINK202][bookmark: OLE_LINK203]Kupffer Cells are replenished hourly by 0.63 - 0.79% of monocyte-derived-macrophage type I or monocyte-derived-macrophage type II upon zymosan injection in the mouse model [44].
[bookmark: OLE_LINK204][bookmark: OLE_LINK205]By direct cell contact with target cells, T cells could deliver a cytotoxic signal that induces apoptosis in target cells in approximately 4 hrs (on average) [13].
[bookmark: OLE_LINK147][bookmark: OLE_LINK148]Rate of TNF-α secretion by peritoneal macrophages in Sham-operated mice upon injection of E.coli is 1.70×10-4 pg/ peritoneal macrophage/hr over a period of 0-3 hrs [14].
[bookmark: OLE_LINK227]Rate of IL-10 secretion by peritoneal macrophages in Sham-operated mice upon injection of E.coli is 2.02×10-5 pg/ peritoneal macrophage /hr over a period of 0-3 hrs [14].
Phagocytosis of apoptotic cells by macrophages takes approximately 1 hr (on average), and the phagocytosis of necrotic cells by macrophages takes approximately 3 hrs (on average) [11].
	timeOfMonocyteInfluxIntoSiteOfInfection = 6
[bookmark: OLE_LINK135]rateOfMDMITransformToKupfferCellLowerLevel = 0.0063 
rateOfMDMITransformToKupfferCellUpperLevel = 0.0079
timeOfMDMIWhoPhagocytizeSalmonellaDieByInteractWithCD8TCell = 4
[bookmark: OLE_LINK149][bookmark: OLE_LINK150]maximumReleaseRateOfTNFAlphaByMDMIPerHour = 1.7E-4
[bookmark: OLE_LINK228]maximumReleaseRateOfIL10ByMDMIPerHour = 2.02E-5
timeOfApoptoticMDMICRPComplexDie = 1


	MDMII (monocyte-Derived-Macrophage Type II)
	Kupffer Cells are hourly replenished by 0.63% - 0.79% of monocyte-derived-macrophage type I or monocyte-derived-macrophage type II upon zymosan injection in mice model [44].
[bookmark: OLE_LINK229]Rate of IL-10 secretion by peritoneal macrophages in Sham-operated mice upon injection of E.coli is 2.02×10-5 pg/ peritoneal macrophage/hr over a period of 0-3 hrs [14].
[bookmark: OLE_LINK217][bookmark: OLE_LINK218][bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK209][bookmark: OLE_LINK210][bookmark: OLE_LINK211][bookmark: OLE_LINK212][bookmark: OLE_LINK213]Rate of HMGB-1 secretion by peritoneal macrophages in a rat model is 9.38×10-3-3.8×10-2pg/peritoneal macrophage/hr over a period of 8-12 hrs [45, 46].
Rate of HMGB-1 secretion by peritoneal macrophages in a rat model is 1.03×10-1-1.69×10-1pg/peritoneal macrophage/hr over a period of 12-16 hrs [45, 46].
Rate of HMGB-1 secretion by peritoneal macrophages in a rat model is 2.72×10-1-4.97×10-1pg/peritoneal macrophage/hr over a period of 16-24 hrs [45, 46].
Phagocytosis of apoptotic cells by macrophages takes approximately 1 hr (on average), and the phagocytosis of necrotic cells by macrophages takes approximately 3 hrs (on average) [11].
	rateOfMDMIITransformToKupfferCellLowerLevel = 0.0063 
rateOfMDMIITransformToKupfferCellUpperLevel = 0.0079
maximumReleaseRateOfIL10ByMDMIIPerHour = 2.02E-5
[bookmark: OLE_LINK219]maximumReleaseRateOfHMGB1ByMDMIIFrom8To12 = 3.8E-2
maximumReleaseRateOfHMGB1ByMDMIIFrom12To16 = 1.69E-1
maximumReleaseRateOfHMGB1ByMDMIIFrom16ToEnd = 4.97E-1
timeOfApoptoticMDMIICRPComplexDie = 1


	MastCell (Mast cell)
	Mast cells undergo self-renewal after CCI4 injection in a rat model, the proliferation rate is 9.45×10-4-3.10×10-3 /hr [47].
[bookmark: OLE_LINK151][bookmark: OLE_LINK193][bookmark: OLE_LINK33]Rate of TNF-α secretion by mast cells in a mouse model injected with CLP ranges from 1.33×10-7 to 1.52×10-7 pg/mast cell/hr [48].
Rate of TNF-α secretion by peritoneal mast cells stimulated with antigen (a collection of soluble excretory and secretory products of adult N. brasiliensis) was 1.48×10-4-1.76×10-4 pg/mast cell/hr [49]. We use these rates to estimate the rates of TNF-α secretion by mast cells during degranulation in IMMAB.
Mast cells release histamine during systemic degranulation induced by polymicrobial septic peritonitis in a mouse model. The rate of histamine release by mast cells is 0.12-0.18 pg /mast cell/hr [19, 50].
	proliferateRateOfMastCellPerHourLowerLevel = 9.45E-4
proliferateRateOfMastCellPerHourUpperLevel  = 0.0031
[bookmark: OLE_LINK183]maximumReleaseRateOfTNFAlphaByMastCellPerHour = 1.52E-7
maximumReleaseRateOfTNFAlphaByMastCellIfInteractWithAntibodySalmonellaComplexPerHour = 1.76E-4
maximumReleaseRateOfHistamineByMastCellIfInteractWithAntibodySalmonellaComplexPerHour = 0.18


	CD4TCell (CD4 T cell)
	The activation rate of CD4 T cells in the spleen of mice injected with E. coli ranges from 1.24×10-3 to 2.75×10-2 fold/hr [51].
The CD4 T cells carrying capacity is approximately 27.4×106 cells in the first 7 days after infection [51].
[bookmark: OLE_LINK232]Rate of IL-10 secretion by Th2 cells stimulated with IL-4 is 8.33×10-7-9.69×10-7pg/Th2 cell/hr [52].
[bookmark: OLE_LINK194][bookmark: OLE_LINK196]Rate of TNF-α secretion by T cells in a mouse model infected with E. coli was 6.94×10-7pg/T cell/hr [51].


	influxRateOfCD4TCellToLiverSinusoidPerHourLowerLevel = 1.24E-3
[bookmark: OLE_LINK142]influxRateOfCD4TCellToLiverSinusoidPerHourUpperLevel = 2.75E-2
CD4TCellCarryCapacityInLiverSinusoid = 27.4E6
[bookmark: OLE_LINK233][bookmark: OLE_LINK234]maximumReleaseRateOfIL10ByCD4TCellPerHour = 9.69E-7
[bookmark: OLE_LINK197]maximumReleaseRateOfTNFAlphaByCD4TCellPerHour = 6.94E-7

	CD8TCell (CD8 T cell)
	The activation rate of CD8 T cells in the spleen of mice injected with E. coli is approximately 6.25×10-2 fold/hr [51].
The CD8 T cells carrying capacity is approximately 5×106 cells in the first 7 days after infection [51].
	InfluxRateOfCD8TCellToLiverSinusoidPerHour = 6.25E-2
CD8TCellCarryCapacityInLiverSinusoid = 5000000

	BCell (B cell)
	The activation rate of B cells in the spleen of mice injected with E. coli ranges from 4.30 ×10-4 to 2.40×10-2 fold/hr [51].
The B cells carrying capacity is approximately 28.6×106 in the first 7 days after infection [51].
	influxRateOfBCellToLiverSinusoidPerHourLowerLevel = 4.3E-4
influxRateOfBCellToLiverSinusoidPerHourUpperLevel = 2.4E-2
BCellCarryCapacityInLiverSinusoid = 28600000

	TNFAlpha (Tumor necrosis factor alpha)
	Kupffer Cells secrete TNF-a
Rate of TNF-α secreted by Kupffer Cells in Sham-operated mice upon injection of E.coli is 2.16×10-4-2.30×10-4pg/Kupffer Cell/hr from 0-3 hrs [14]. 
Rate of TNF-α secreted by Kupffer Cells in Sham-operated mice upon injection of E.coli is 4.88×10-5-8.36×10-5 pg/Kupffer Cell/hr from 3-6 hrs [14].
Rate of TNF-α secreted by Kupffer Cells in Sham-operated mice upon injection of E.coli is 2.09×10-5 pg/Kupffer Cell/hr from 6-10 hrs [14].
Rate of TNF-α secretion by neutrophils in a mouse model injected with E.coli LPS is 0.19-0.27pg/neutrophil/hr over a period of 0-1 hr [38-42].
Rate of TNF-α secretion by neutrophils in a mouse model injected with E.coli LPS is 1.47-2.00 pg/neutrophil/hr over a period of 1-1.5 hrs [38-42].
Rate of TNF-α secretion by peritoneal macrophages in Sham-operated mice upon injection of E.coli is 1.70×10-4 pg/ peritoneal macrophage/hr over a period of 0-3 hrs [14]. 
[bookmark: OLE_LINK184][bookmark: OLE_LINK185]Rate of TNF-α secretion by mast cells in a mouse model injected with CLP ranges from 1.33×10-7 to 1.52×10-7 pg/mast cell/hr [48].
Rate of TNF-α secretion by peritoneal mast cells stimulated with antigen (a collection of soluble excretory and secretory products of adult N. brasiliensis) was 1.48×10-4-1.76×10-4 pg/mast cell/hr [49]. We use these rates to estimate the rates of TNF-α secretion by mast cells during degranulation in IMMABM.
Rate of TNF-α secretion by T cells in a mouse model infected with E. coli was 6.94×10-7pg/T cell/hr [51].
	maximumReleaseRateOfTNFAlphaFromKupfferCellPerHourFrom0To3 = 2.30E-4
maximumReleaseRateOfTNFAlphaFromKupfferCellPerHourFrom3To6 = 8.36E-5
maximumReleaseRateOfTNFAlphaFromKupfferCellPerHourFrom6To10 = 2.09×10-5
maximumReleaseRateOfTNFAlphaByNeutrophilFrom0To1 = 0.27
maximumReleaseRateOfTNFAlphaByNeutrophilFrom1ToEnd = 2
maximumReleaseRateOfTNFAlphaByMDMIPerHour = 1.7E-4
maximumReleaseRateOfTNFAlphaByMastCellPerHour = 1.52E-7
maximumReleaseRateOfTNFAlphaByMastCellIfInteractWithAntibodySalmonellaComplexPerHour = 1.76E-4
maximumReleaseRateOfTNFAlphaByCD4TCellPerHour = 6.94E-7



	HMGB1 (High-Mobility Group Box 1)
	Rate of HMGB-1 secretion by apoptotic hepatocytes in Sham-operated mice is approximately 6.25×10-5pg/hepatocyte/hr [19, 29]. 
Rate of HMGB-1 secretion by peritoneal macrophages in a rat model is 9.38×10-3-3.8×10-2pg/peritoneal macrophage/hr over a period of 8-12 hrs [45, 46].
Rate of HMGB-1 secretion by peritoneal macrophages in a rat model is 1.03×10-1-1.69×10-1pg/peritoneal macrophage/hr over a period of 12-16 hrs [45, 46].
Rate of HMGB-1 secretion by peritoneal macrophages in a rat model is 2.72×10-1-4.97×10-1pg/peritoneal macrophage/hr over a period of 16-24 hrs [45, 46].
	maximumReleaseRateOfHMGB1ByApoptoticHepatocytePerHour = 6.25E-5
maximumReleaseRateOfHMGB1ByMDMIIFrom8To12 = 3.8E-2
maximumReleaseRateOfHMGB1ByMDMIIFrom12To16 = 1.69E-1
maximumReleaseRateOfHMGB1ByMDMIIFrom16ToEnd = 4.97E-1




	IL10 (Interleukin 10)
	Rate of IL-10 secretion by Kupffer Cells is 6.15×10-4 -7.38×10-4pg/Kupffer Cell/hr in a mouse model injected with E.coli [14].
Rate of IL-10 secretion by neutrophils in spetic mice upon CLP is 8.44×10-5-1.03×10-4 pg/neutrophil/hr [37].
Rate of IL-10 secretion by peritoneal macrophages in Sham-operated mice upon injection of E.coli is 2.02×10-5 pg/ peritoneal macrophage /hr over a period of 0-3 hrs [14].
Rate of IL-10 secretion by peritoneal macrophages in Sham-operated mice upon injection of E.coli is 2.02×10-5 pg/ peritoneal macrophage/hr over a period of 0-3 hrs [14].
Rate of IL-10 secretion by Th2 cells stimulated with IL-4 is 8.33×10-7-9.69×10-7pg/Th2 cell/hr [52].
	maximumReleaseRateOfIL10ByKupfferCellPerHour = 7.38E-4
maximumReleaseRateOfIL10ByNeutrophilPerHour = 1.03E-4
[bookmark: OLE_LINK230][bookmark: OLE_LINK231]maximumReleaseRateOfIL10ByMDMIPerHour = 2.02E-5
maximumReleaseRateOfIL10ByMDMIIPerHour = 2.02E-5
maximumReleaseRateOfIL10ByCD4TCellPerHour = 9.69E-7

	CRP (C-reactive protein)
	CRP undergoes degradation at an estimated rate of 0.26 fold/hr (Plasma half-life of CRP is about 19 hrs and is constant under all conditions of health and disease, this data was extrapolated from a human model) [53].
	rateOfCRPUndergoApoptosisByNaturePerHour = 0.26

	Antibody (antibody)
	[bookmark: OLE_LINK237][bookmark: OLE_LINK238]The antibody production amount by one B cell in a human model infected by Salmonella is 4.88×10-4-2.81×10-3pg/B cell/hr [54]. 
The binding amount of antibody to one Salmonella is 5.31 pg/Salmonella [17, 55].
	maximumReleaseRateOfAntibodyByBCellLowerLevelPerHour = 4.88E-4
maximumReleaseRateOfAntibodyByBCellUpperLevelPerHour = 0.00281
amountOfAntibodyBeingRepresentedByOneAgent = 5.31






[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Data assumptions:
1. Hepatocytes account for 60% of liver cells, Kupffer Cells account for 15% of liver cells, SECs account for 20% of liver cells [56], and mast cells account for 7.5% of liver cells [57].
1. In general, we assume the change in rate is constant because we observed changes in data of interests in most of experimental studies following linear curves.
1. For some experimental data, we used multiple rates of synthesis or secretion.  These multiple rates are explained in our experimental data table above.
1. Some experimental data is comprised of multiple linear segments, and therefore we calibrated rates for each linear segment to measure various rates for multiple responding time periods.
1. The release/secretion rates of various cytokines (TNF-α, HMGB-1 and IL-10) by inflammatory cells such as neutrophils, Kupffer Cells and monocyte-derived-macrophages are described as a function of time, by possibly incorporating the effect of decay/catabolism. 
1. Experimental data are integrated into our agent-based model as inputs by ignoring different experimental conditions/settings such as different initial loads of bacteria injection, different bacteria strains, different animal models, etc.  This limitation could be reduced by additional experiments done under the same experimental conditions/settings. 
1. It was not possible to extrapolate the data for our agent-based model from one simple experimental model. The strategy we used was to focus on mouse Salmonella infection studies that were published in papers available in the NCBI.  When necessary, we used data from broader systems such as Gram-negative infections (i.e. E. coli) or even Gram positive bacterial infections.  Therefore, we are aware that some of these assumptions may not be correct.
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