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3 5 6 7 9 10 11 13 · · · 11 13 3 5 6 3 5 6 · · · 3 5 6 3 5 6 · · · 3 5 6

TCR -1 1 1 1

pMHC -1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Lck -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1

ZAP -1 1 -1 1 -1 1 -1 1

C0 1 -1

C0.Lck 1 -1

C1 1 -1 -1

C1.Lck 1 -1

C2 1 -1 -1

C2.ZAP 1 -1
TCR.ZAP 1 -1

...

C2i.iZAP 1 -1 -1

TCR.iZAP 1 -1 1 1 1

C2i.iZAP.Lck 1 -1

C2i+1.iZAP 1 -1 -1

C2i+1.iZAP.Lck 1 -1

C2(i+1).iZAP 1 -1 -1

C2(i+1).(i+1)ZAP 1 -1 -1

TCR.(i+1)ZAP 1 -1 1 1 1

C2(i+1).(i+1)ZAP.Lck 1 -1

C2(i+1)+1.(i+1)ZAP 1 -1 -1

C2(i+1)+1.(i+1)ZAP.Lck 1 -1

C2(i+2).(i+1)ZAP 1 -1 -1

C2(i+2).(i+2)ZAP 1 -1

TCR.(i+2)ZAP 1 -1

...

C2n.nZAP 1 -1 -1

TCR.nZAP 1 -1 1 1 1 1 1

C2n.nZAP.Lck 1 -1

C2n.nZAP1 1 -1 -1

...

C2n.nZAPi.Lck 1 -1

C2n.nZAPi+1 1 -1 -1

C2n.nZAPi+1.Lck 1 -1

C2n.nZAPi+2 1 -1 -1

...
1 -1

C2n.nZAPn 1 -1



M8n−1

=

µC2n.nZAPn−1 + µLck

=

µC2n.nZAPn−1.Lck

=

µC2n.nZAPn

< M6n+1+2(n−2)
=8n−3

=

µC2n.nZAPn−2 + µLck

=

µC2n.nZAPn−2.Lck

<

M6n+2+2(n−2)
=8n−2

=

µC2n.nZAPn−1

< . . . < M6n+1+2(i+1)

=

µC2n.nZAPi+1 + µLck

=

µC2n.nZAPi+1.Lck

<

M6n+2+2(i+1)

=

µC2n.nZAPi+2

< M6n+1+2i

=

µC2n.nZAPi + µLck

=

µC2n.nZAPi.Lck

<

M6n+2+2i

=

µCn.nZAPi+1

< . . . < M6n+1

=

µC2n.nZAP + µLck

=

µC2n.nZAP.Lck

<

M6n+2

=

µC2n.nZAP1

< M5+6(n−1)
=6n−1

=

µTCR.nZAP

>

µC2n.(n− 1)ZAP + µZAP

>

µC2n.nZAP

<

M6+6(n−1)
=6n

<

µC2n.nZAP

<

µTCR.nZAP + µpMHC

< M3+6(n−1)
=6n−3

=

µC2(n−1)+1.(n− 1)ZAP + µLck

=

µC2(n−1)+1.(n− 1)ZAP.Lck

<

M4+6(n−1)
=6n−2

=

µC2n.(n− 1)ZAP

< M1+6(n−1)
=6n−5

=

µC2(n−1).(n− 1)ZAP + µLck

=

µC2(n−1).(n− 1).ZAP.Lck

<

M2+6(n−1)
=6n−4

=

µC2(n−1)+1.(n− 1)ZAP

< M5+6(n−2)
=6n−7

=
··
·

<

M6+6(n−2)
=6n−6

<

...

< . . .

. . . < M1+6(i+1)

=

µC2(i+1).(i+ 1)ZAP + µLck

=

µC2(i+1).(i+ 1)ZAP.Lck

<

M2+6(i+1)

=

µC2(i+1)+1.(i+ 1)ZAP

< M5+6i

=

µTCR.(i+ 1)ZAP

>

µC2(i+1).iZAP + µZAP

>

µC2(i+1).(i+ 1)ZAP

<

M6+6i

<

µC2(i+1).(i+ 1)ZAP

<

µTCR.(i+ 1)ZAP + µpMHC

< M3+6i

=

µC2i+1.iZAP + µLck

=

µC2i+1.iZAP.Lck

<

M4+6i

=
µC2(i+1).iZAP

< M1+6i

=
µC2i.iZAP + µLck

=

µC2i.iZAP.Lck

<

M2+6i

=

µC2i+1.iZAP

< . . . < M1+6
=7

=

µC2.ZAP + µLck

=

µC2.ZAP.Lck

<

M2+6
=8

=

µC3.ZAP

< M5

=

µTCR.ZAP

>

µC2 + µZAP

>

µC2.ZAP

<

M6

<

µC2.ZAP

<

µTCR.ZAP + µpMHC

< M3

=

µC1 + µLck

=

µC1.Lck

<

M4

=

µC2

< M1

=

µC0 + µLck

=

µC0.Lck

<

M2

=

µC1

>

µTCR + µpMHC

>

µC0



−(n+ 3)

M8n−1
=2(4n−1)+1

=

µC2n.nZAPn−1

−(n−1)

+ µLck
−4

=

µC2n.nZAPn−1.Lck

=

µC2n.nZAPn

<

−(n+ 2)

M6n+1+2(n−2)
=8n−3

=2(4n−2)+1
=

µC2n.nZAPn−2

−(n−2)

+ µLck
−4

=

µC2n.nZAPn−2.Lck

<

−(n− 1)

M6n+2+2(n−2)
=8n−2

=2(4n−1)

=

µC2n.nZAPn−1

< . . . <

−(i+ 5)

M6n+1+2(i+1)
=2(3n+i+1)+1

=

µC2n.nZAPi+1

−(i+1)

+ µLck
−4

=

µC2n.nZAPi+1.Lck

<

−(i+ 2)

M6n+2+2(i+1)
=2(3n+i+2)

=

µC2n.nZAPi+2

<

−(i+ 4)

M6n+1+2i
=2(3n+i)+1

=

µC2n.nZAPi

−i

+ µLck
−4

=

µC2n.nZAPi.Lck

<

−(i+ 1)

M6n+2+2i
=2(3n+i+1)

=

µC2n.nZAPi+1

< . . . <

−5

M6n+3
=2(3n+1)+1

=

µC2n.nZAP1

−1

+ µLck
−4

=

µC2n.nZAP1.Lck

<

−2

M6n+4
=2(3n+2)

=

µC2n.nZAP2

<

−2

M6n+1
=2(3n)+1

=

µC2n.nZAP
+2

+ µLck
−4

=

µC2n.nZAP.Lck

<

−1

M6n+2
=2(3n+1)

=

µC2n.nZAP1

<

+1

M5+6(n−1)
=6n−1

=2(3n−1)+1

=

µTCR.nZAP

>

µC2n.(n− 1)ZAP

+3.5

+ µZAP
−2

>

µC2n.nZAP
+2

<

+1.5

M6+6(n−1)
=6n

=2(3n)

<

µC2n.nZAP
+2

<

µTCR.nZAP
+1

+ µpMHC

9n+ 1

<

+2

M3+6(n−1)
=6n−3

=2(3n−2)+1

=

µC2(n−1)+1.(n− 1)ZAP

+6

+ µLck
−4

=

µC2(n−1)+1.(n− 1)ZAP.Lck

<

+3.5

M4+6(n−1)
=6n−2

=2(3n−1)

=

µC2n.(n− 1)ZAP

<

+3

M1+6(n−1)
=6n−5

=2(3n−3)+1

=

µC2(n−1).(n− 1)ZAP

+7

+ µLck
−4

=

µC2(n−1).(n− 1).ZAP.Lck

<

+6

M2+6(n−1)
=6n−4

=2(3n−2)

=

µC2(n−1)+1.(n− 1)ZAP

<

+4

M5+6(n−2)
=6n−7

=2(3n−4)+1

=
··
·

<

+7

M6+6(n−2)
=6n−6

=2(3n−3)

<

...

< . . .

. . . <
3n− 3i− 3

M1+6(i+1)
=2(3i+3)+1

=

µC2(i+1).(i+ 1)ZAP

3n−3i+1

+ µLck
−4

=

µC2(i+1).(i+ 1)ZAP.Lck

<

3n− 3i

M2+6(i+1)
=2(3i+4)

=

µC2(i+1)+1.(i+ 1)ZAP

<
3n− 3i− 2

M5+6i
=2(3i+2)+1

=

µTCR.(i+ 1)ZAP

>

µC2(i+1).iZAP

3n− 3i+ 2

+ µZAP
−2

>

µC2(i+1).(i+ 1)ZAP

3n− 3i+ 1

<

3n− 3i

M6+6i
=2(3i+3)

<

µC2(i+1).(i+ 1)ZAP

3n− 3i+ 1

<

µTCR.(i+ 1)ZAP

3n− 3i− 2

+ µpMHC

9n+ 1

<
3n− 3i− 1

M3+6i
=2(3i+1)+1

=

µC2i+1.iZAP

3n− 3i+ 3

+ µLck
−4

=

µC2i+1.iZAP.Lck

<
3n− 3i+ 2

M4+6i
=2(3i+2)

=

µC2(i+1).iZAP

<
3n− 3i

M1+6i
=2(3i)+1

=
µC2i.iZAP

3n− 3(i− 1) + 1

+ µLck
−4

=

µC2i.iZAP.Lck

<

3n− 3i+ 3

M2+6i
=2(3i+1)

=

µC2i+1.iZAP

< . . . <
3n− 3

M1+6=7
=2(3)+1

=

µC2.ZAP
3n+ 1

+ µLck
−4

=

µC2.ZAP.Lck

<

3n

M2+6=8
=2(4)

=

µC3.ZAP

<
3n− 2

M5
=2(2)+1

=

µTCR.ZAP

>

µC2

3n+ 2

+ µZAP
−2

>

µC2.ZAP
3n+ 1

<

3n

M6
=2(3)

<

µC2.ZAP
3n+ 1

<

µTCR.ZAP
3n− 2

+ µpMHC

9n+ 1

<
3n− 1

M3
=2(1)+1

=

µC1

3n+ 3

+ µLck
−4

=

µC1.Lck

<

3n+ 2

M4
=2(2)

=

µC2

<
3n

M1
=2(0)+1

=

µC0

3n+ 4

+ µLck
−4

=

µC0.Lck

<

3n+ 3

M2
=2(1)

=

µC1

>

µTCR
−6n

+ µpMHC

9n+ 1

>

µC0

3n+ 4


