SUPPLEMENTAL MATERIAL

Hoerter et al., http://www.jem.org/cgi/content/full/jem.20122528/DC1

Table S1. Information on the peptides tested in RMA-S cell assays

Sequence Len Organism Protein Position ID used in manuscript
YSLPNAGDVI 10 Vaccinia K3L (VACWR034) [A034] 6

YAPVSPIVI 9 Vaccinia A42R (VACWR167) [A167] 88

YSQVNKRYI 9 Vaccinia B2R (VACWR184) [A184] 54

SMYCSKTFL 9 Vaccinia D1R (VACWR106) [A106] 578

NLIRNRDY! 9 Vaccinia A51R (VACWR177) [A177] 310

CTLLNAGAL 9 Vaccinia K1L (VACWR032) [A032] 47

IGMFNLTFI 9 Vaccinia A23R (VACWR143) [A143] 297

STILNSIDI 9 Vaccinia A23R (VACWR143) [A143] 360

YMLENIQVM 9 Vaccinia G6R (VACWR084) [A084] 77

VWVWINWIQI 9 Vaccinia —/— (VACWR003/VACWR216) [A003/A216]

RMNSNQVCI 9 Vaccinia E9L (VACWRO065) [A065] 858

YSPSNHHIL 9 Vaccinia A3L (VACWR122) [A122] 191

FAIKNTDDV 9 Vaccinia E11L (VACWR067) [A067] 17

SQTPNYDRL 9 Vaccinia B12R (VACWR194) [A194] 268

VAVCNLASV 9 Vaccinia 14L (VACWR073) [A073] 441

TMMINPFMI 9 Vaccinia A47L (VACWR173) [A173] 93

SAPMNVDNL 9 Vaccinia F5L (VACWR044) [A044] 279

FSNINDFNI 9 Vaccinia — (VACWRO016) [A016] 17

IMGSNNISI 9 Vaccinia A10L (VACWR129) [A129] 540

YAVINRNVL 9 Vaccinia J4R (VACWR096) [A096] 24

AAYVNDLLL 9 Vaccinia A ORF M (Moss226) [BO57] 55

ISVANKIYM 9 Vaccinia B16R (VACWR197) [A197] 275

FLMMNKDEL 9 Vaccinia N2L (VACWR029) [A029] 60

FVLLNNRWI 9 Vaccinia A20R (VACWR141) [A141] 129

FTIQNNTKL 9 Vaccinia F13L (VACWR052) [A052] 307

ASPYNFFKRI 10 Vaccinia C2L (VACWR026) [A026] 22

YAHINALEYI 10 Vaccinia A47L (VACWR173) [A173] 171

SAPMNVDNLI 10 Vaccinia FsL (VACWRO044) [A044] 279

FSYNFTTSGI 10 Vaccinia A21L (VACWR140) [A140] 51

LSISNDLNSI 10 Vaccinia F14L (VACWRO053) [A053] 10

YSLPNAGDVI 10 Vaccinia K3L (VACWR034) [A034] 6

NSNINIIHI 9 Vaccinia H1L (VACWR099) [A099] 67

STITNEFCV 9 Vaccinia B13R (VACWR195) [A195] 309

HAITMYDKI 9 Vaccinia E6R (VACWRO062) [A062] 251

YAPVSPIVI 9 Vaccinia A42R (VACWR167) [A167] 88

FAISYCRAFI 10 Vaccinia F12L (VACWRO051) [A051] 587

KAVYNFATM 9 LCMV GP 33

WMHHNMDLI 9 Mouse uty 246 uty
ASNENMDAM 9 Influenza NP 366 NP68
ASNENMETM 9 Influenza NP 366 NP34
ASNENIDTM 9 Influenza NP 366 NP3711
SSLENFRAYV 10 Influenza PA 224 PA224
SIINFEKL 9 Chicken OVA 257 OVA
SIIRFEKL 9 Chicken OVA APL 257 R4
SSYSYSSL 8 NA Engineered null peptide Poly-serine
RGYVYQGL 9 VSV NP 52 VSV
VNTIFTW 8 Mouse Glu3 314 Glu3
ATLVFHNL 8 Mouse Stat3 53 Statp
AAYSFYNV 8 Mouse Nmt1 419 Mytr
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Code, parameters, and chemical species described in the kinetic model

SSC CODE FOR COMPUTER SIMULATIONS OF THE KINETIC MODEL
—REACTIONS: Formation of complexes

—-MHC/TCR bond

rxn m:MHC(t#, c#, p="ag”) t TCR (m#, c#) at konAg -> m.t # t.m

rxn n:MHC(t#, c#1, p="ag”) CD8(m#1, t#) t TCR (m#, c#) at konAg -> m.t # t.m
rxn nuMHC(t#, c#, p="ag”) t TCR(m#, c#1) CD8(t#1, m#) at konAg -> m.t # t.m
rxn nuMHC(c#2, t#, p="ag”) t TCR (m#, c#1) CD8(t#1, m#2) at konAg -> m.t # tm

rxn n:MHC(t#, c¢#, p="en”) t TCR(m#, c#) at konEn -> m.t # tm

rxn nuMHC(t#, c#1, p="en”) CD8(m#1, t#) t: TCR (m#, c#) at konEn -> m.t # t.m
rxn nuMHC(t#, c#, p="en”) t TCR (m#, c#1) CD8(t#1, m#) at konEn -> m.t # t.m
rxn m:MHC(c#2, t#, p="en”) t TCR(m#, c#1) CD8(t#1, m#2) at konEn -> m.t # t.m

rxn TCR (m#1) MHC(t#1, p="ag”) at koffAg -> break 1
rxn TCR (m#1) MHC(t#1, p="en”) at koffEn -> break 1

—TCR/CD8 bond

rxn tTCR (c#, m#) c:CD8(t#, m#) at konLck1 -> t.c # c.t

rxn tTCR (c#, m#1) MHC(t#1, c#) c:CD8(t#, m#) at konLckl -> t.c # c.t
rxn ' TCR(c#, m#) c:CD8(t#, m#1) MHC(c#1, t#) at konLck1 -> t.c # c.t
rxn tTCR(m#2, c#) c:CD8(t#, m#1) MHC(c#1, t#2) at konLck2 -> t.c # c.t

rxn TCR (c#1, m#2) MHC(t#2) CD8(t#1) at koffLck -> break 1
rxn TCR(c#1, m#) CD8(t#1) at koffLck2 -> break 1

—MHC/CD8 bond

rxn n:MHC(c#, t#) c:CD8(m#, t#) at konCD -> m.c # c.m

rxn m:MHC(c#, t#1) TCR(m#1, c#) c:CD8(m#, t#) at konCD -> m.c # c.m
rxn m:MHC(c#, t#) c:CD8(m#, t#1) TCR(c#1, m#) at konCD -> m.c # c.m
rxn nuMHC(t#2, c#) c:CD8(m#, t#1) TCR (c#1, m#2) at konCD -> m.c # c.m

rxn MHC(c#1,p="en”) CD8(m#1) at kofCD_en -> break 1
rxn MHC(c#1,p=""ag”) CD8(m#1) at koffCD_ag -> break 1

—REACTIONS: Chemical modifications

—Phosphorylation/dephosphorylation

rxn tTCR (p="p0”, c#1, m#2) MHC(t#2) CD8(Ick="basal”, t#1) at kp1 -> t.p = “p1”
rxn tTCR (p="p1”, c#1, m#2) MHC(t#2) CD8(Ick="basal”, t#1) at kp2 -> t.p = “p2”

rxn tTCR(p="p0”, c#1, m#2) MHC(t#2, c#) CD8(Ick="active”, t#1, m#) at kpactl -> t.p = “p1”
rxn tTCR (p="p0”, c#, m#2) MHC(t#2, c#1) CD8(Ick="active”, t#, m#1) at kpactl -> t.p = “p1”
rxn tTCR (p="p0”, c#1, m#2) MHC(t#2, c#3) CD8(Ick="active”, t#1, m#3) at kpactl -> t.p = “p1”

rxn tTCR(p="p1”, c#1, m#2) MHC(t#2, c#) CD8(Ick="active”, t#1, m#) at kpact2 -> t.p = “p2”
rxn tTCR (p="p1”, c#, m#2) MHC(t#2, c#1) CD8(Ick="active”, t#, m#1) at kpact2 -> t.p = “p2”
rxn tTCR (p="p1”, c#1, m#2) MHC(t#2, c#3) CD8(Ick="active”, t#1, m#3) at kpact2 -> t.p = “p2”

rxn tTCR (p="p0”, m#1, c#) MHC(t#1) CD8(Ick="active”) at kpactlcross -> t.p = “p1”
rxn tTCR (p="p1”, m#1, c#) MHC(t#1) CD8(Ick="active”) at kpact2cross -> t.p = “p2”

rxn tTCR (p="p1”, m#, ¢#) at kdpl -> t.p = “p0”
rxn t:TCR (p="p2”, m#, c#) at kdp2 -> t.p = “p1”

rxn tTCR (p="p1”, m#, c#1) CD8(t#1, m#) at kdpl -> t.p = “p0”
rxn tTCR (p="p2”, m#, c#1) CD8(t#1, m#) at kdp2 -> t.p = “p1”
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—Lck activation/deactivation

rxn c:CD8(Ick="basal”, t#1, m#) TCR (c#1, p="p2”, m#2) MHC(t#2, c#) at kact -> c.Ick = “active”
rxn ¢:CD8(Ick="basal”, t#, m#1) TCR(p="p2”, c#, m#2) MHC(c#1, t#2) at kact -> c.Ick = “active”
rxn c:CD8(Ick="basal”, t#1, m#3) TCR(c#1, p="p2”, m#2) MHC(t#2, c#3) at kact -> c.Ick = “active”

rxn c:CD8(Ick="active”, t#, m#) at kdeact -> c.Ick = “basal”

-DEFINITION OF MEMBRANE LATTICE
region World
box width 100 height 100 depth 1

subvolume edge 1

-DEFINITION OF INTIAL CONDITIONS AND DIFFUSION RATES
new MHC(p="ag”) at count_ag

new MHC(p="en”) at count_en

new TCR (p="p0”) at 300

new CD8(Ick="basal”) at 100

diffusion at 0

diffusion MHC(t#, c#) at kdiff
diffusion TCR (m#, c#) at kdiff’
diffusion CD8(m#, t#) at kdifftCD8

—RECORD THE NUMBER OF FULLY PHOSPHORYLATED TCR
record TCR (p="p2”)

RATE PARAMETERS USED IN SIMULATIONS
(Experimentally derived parameters are underlined)

oT-I F5 Reaction described
52 1212 Kon, TcR-agonist mc: TCR-agonist pMHC on rate
52 52 Kon. TcR-nonstimuiatory Muc: 1TCR—nonstimulatory pMHC on rate
0.02 0.8 Kot CR-agonist Mer TCR-MHC off rate for agonist peptide
1000 1000 Kon, cos-muc: MHC-coreceptor (CD8) on rate
varied varied Koft_cDg-agonist mrc: Agonist MHC-coreceptor (CD8) off rate
20 20 Koft cD8-nonstimulatory Muc: NOnstimulatory MHC-coreceptor (CD8) off rate
600 600 kg, Rate of diffusion of membrane surface proteins (D = 0.01 um?/s)
varied varied Kott TCR-nonstimulatory mucr 1CR-MHC off rate for nonstimulatory peptide
0.1,0.05 0.1,0.05 k,, Rate of phosphorylation of TCR by basal Lck

(rate with no sites phosphorylated, rate with one site phosphorylated)
0.1,0.05 0.1,0.05 kg Rate of dephosphorylation of TCR

(rate with one site phosphorylated, rate with two sites phosphorylated)
1 1 Kon, Lek-Tcre Rate of Lck engagement with TCR
1 1 Koff, Lck-Tcrs Rate of Lek disengagement with TCR
300 300 ko, actives Rate of phosphorylation by fully active Lck
1 1 ks Rate of Lck activation
0.15 0.15 Kgeacts Rate of Lck deactivation when away from TCR-pMHC complex

CHEMICAL SPECIES PRESENT IN THE KINETIC MODEL

MHC(p="ag")
MHC(p="en”)
TCR(p="p0”)

CD8(Ick="basal”)
MHC(p="ag”, t#1) TCR (p="p0”, m#1)
MHC(p="en”, t#1) TCR (p="p0”, m#1)
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TCR(p="p0”, c#1) CD8(Ick="basal”, t#1)
MHC(p="en”, c#1) CD8(Ick="basal”, m#1)
MHC(p="ag”, c#1) CD8(Ick="basal”, m#1)
TCR(p="p0”, c#1, m#2) CD8(Ick="basal”, t#1) MHC(p="ag”, t#2)
MHC(p="ag”, c#1, t#2) CD8(Ick="basal”, m#1) TCR (p="p0”, m#2)
TCR(p="p0”, c#1, m#2) CD8(Ick="basal”, t#1) MHC(p="en”, t#2)
MHC(p="en”, c#1, t#2) CD8(Ick="basal”, m#1) TCR (p="p0”, m#2)
MHC(p="en”, c#1) CD8(Ick="basal”, m#1, t#2) TCR (p="p0”, c#2)
MHC (p="ag”, c#1) CD8(Ick="basal”, m#1, t#2) TCR (p="p0”, c#2)
MHC(p="ag”, c#1, t#2) CD8(Ick="basal”, m#1, t#3)
TCR(p="p0”, m#2, c#3)
TCR(p="p1”, m#1, c#2) MHC(p="ag”, t#1) CD8(Ick="basal”, t#2)
MHC(p="en”, c#1, t#2) CD8(Ick="basal”, m#1, t#3)
TCR(p="p0”, m#2, c#3)
TCR(p="p1”, m#1, c#2) MHC(p="en”, t#1) CD8(Ick="basal”, t#2)
TCR(p="p1”, m#1, c#2) MHC(p="ag”, t#1, c#3)
CD8(Ick="basal”, t#2, m#3)
TCR(p="p1”, c#1) CD8(Ick="basal”, t#1)
TCR(p="p1”, m#1) MHC(p="ag”, t#1)
TCR(p="p2”, m#1, c#2) MHC(p="ag”, t#1) CD8(Ick="basal”, t#2)
TCR(p="pl1”, m#1, c#2) MHC(p="en”, t#1, c#3)
CD8(Ick="basal”, t#2, m#3)
TCR(p="p1”, m#1) MHC(p="en”, t#1)
TCR(p="p2”, m#1, c#2) MHC(p="en”, t#1) CD8(Ick="basal”, t#2)
TCR(p="p1”, c#1) CD8(Ick="basal”, t#1, m#2) MHC(p="ag”, c#2)
TCR(p="p1”, m#1) MHC(p="ag”, t#1, c#2) CD8(Ick="basal”, m#2)
TCR(p="p2”, m#1, c#2) MHC(p="ag”, t#1, c#3)
CD8(Ick=""basal”, t#2, m#3)
TCR (p="p1")
MHC(p="en”, c#1) CD8(Ick="basal”, m#1, t#2) TCR (p="p1”, c#2)
TCR(p="p2”, c#1) CD8(Ick="basal”, t#1)
TCR(p="p2”, m#1) MHC(p="ag”, t#1)
CD8(Ick="active”, t#1) TCR (p="p2", c#1, m#2) MHC(p="ag”, t#2)
TCR(p="p1”, m#1) MHC(p="en”, t#1, c#2) CD8(Ick="basal”, m#2)
TCR(p="p2”, m#1, c#2) MHC(p="en”, t#1, c#3)
CD8(Ick="basal”, t#2, m#3)
TCR(p="p2”, m#1) MHC(p="en”, t#1)
CD8(Ick="active”, t#1) TCR (p="p2”, c#1, m#2) MHC(p="en”, t#2)
TCR(p="p2”, c#1) CD8(Ick="basal”, t#1, m#2) MHC(p=""ag”, c#2)
TCR(p="p2”, m#1) MHC(p="ag”, t#1, c#2) CD8(Ick="basal”, m#2)
CD8(Ick="active”, t#1, m#2) TCR (p="p2", c#1, m#3)
MHC(p="ag”, c#2, t#3)
TCR (p="p2")
MHC(p="en”, c#1) CD8(Ick="basal”, m#1, t#2) TCR (p="p2", c#2)
TCR(p="p2”, c#1) CD8(Ick="active”, t#1)
CD8(Ick="active”)
TCR(p="p2”, m#1) MHC(p="en”, t#1, c#2) CD8(Ick="basal”, m#2)
CD8(Ick="active”, t#1, m#2) TCR (p="p2", c#1, m#3)
MHC(p="en”, c#2, t#3)
CD8(Ick="active”, m#1) MHC(p="ag”, c#1, t#2) TCR (p="p2”, m#2)
TCR(p="p2”, c#1) CD8(ck="active”, t#1, m#2) MHC(p="ag”, c#2)
MHC(p="en”, c#1) CD8(Ick="active”, m#1, t#2) TCR (p="p2", c#2)
TCR(p="p1”, c#1) CD8(Ick="active”, t#1)
TCR(p="p0”, c#1) CD8(Ick="active”, t#1)
TCR(p="p1”, c#1, m#2) CD8(Ick="active”, t#1) MHC(p=""en”, t#2)
TCR(p="p1”, c#1, m#2) CD8(Ick="active”, t#1) MHC(p="ag”, t#2)
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TCR(p="p0”, c#1, m#2) CD8(Ick="active”, t#1) MHC(p="en”, t#2)
TCR (p="p0”, c#1, m#2) CD8(Ick="active”, t#1) MHC(p="ag”, t#2)
MHC(p="en", c#1) CD8(Ick="active”, m#1)
MHC (p="ag”, c#1) CD8(Ick="active”, m#1)
MHC(p="en”, c#1, t#2) CD8(Ick="active”, m#1) TCR (p="p2”, m#2)
MHC(p="en”, c#1, t#2) CD8(Ick="active”, m#1) TCR (p="p1”, m#2)
MHC(p="ag”, c#1, t#2) CD8(lck="active”, m#1) TCR (p="p1”, m#2)
MHC(p="en”, c#1, t#2) CD8(Ick="active”, m#1) TCR (p="p0”, m#2)
MHC(p="ag”, c#1, t#2) CD8(Ick="active”, m#1) TCR (p="p0”, m#2)
MHC(p="en”, c#1) CD8(Ick="active”, m#1, t#2) TCR (p="p1”, c#2)
MHC(p="ag”, c#1) CD8(Ick="active”, m#1, t#2) TCR (p="p1”, c#2)
MHC(p="en”, c#1) CD8(Ick="active”, m#1, t#2) TCR (p="p0”, c#2)
MHC (p="ag”, c#1) CD8(Ick="active”, m#1, t#2) TCR (p="p0”, c#2)
MHC(p="en”, c#1, t#2) CD8(Ick="active”, m#1, t#3)

TCR(p="p1”, m#2, c#3)
MHC(p="ag”, c#1, t#2) CD8(Ick="active”, m#1, t#3)

TCR(p="p1”, m#2, c#3)
MHC(p="en”, c#1, t#2) CD8(Ick="active”, m#1, t#3)

TCR(p="p0”, m#2, c#3)
MHC(p="ag”, c#1, t#2) CD8(Ick="active”, m#1, t#3)

TCR(p="p0”, m#2, c#3)

JEM

S5




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 299
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 299
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


