Equations for the
“Oscillation Module”



specific to pTet-circuit

b,

pTet —> FIhDC + pTet (1)
specific to pFIhDC-circuit
by
pFIhDC ———> FIhDC + pFIhDC (2)
. ks . w k3
mFIhDC + pFliA <= (FIhDC),papFIliA Ky = k_ 3)
k_3 3
ky ne _ kea
nyFIhDC + pFIhB ——= (FIhDC),papFIhB Ki'=—
k_4 4
bs
(FIhDC),papFliA ——> FliA + (FIhDC),papFliA (5)
be
(FIhDC),papFIhB ——> FP3 + (FIhDC),papFIhDC (6)




kio k_
nFlLA + pFliA ——= (FliA), papFliA K== (10
k-10 ko
. ki . o k-1
niFliA + pFIhB ——= (FliA), »apFIhB Ki =—— (D
k-1 11
specific to pFlhDC-circuit
. ki . " k_i2
ni, FliA + pFIhDC (FliA), »apFIhDC Ky = T (12)
k_1» 12
specific to pFIhDC-circuit
b13
(FliA), papFIhDC ———> FIhDC + (FliA), »apFIhDC
(13)
b4
(FliA), papFliA ——> FIliA + (FliA), papFliA (14)
b1s
(FliA), »apFIhB ——> FP3 + (FliA), papFIhB (15)




specific to pTet-circuit

k19 k_lg
nalc + TetR (aTc),,,»aTetR Kig=— (19)
-19 ki
specific to pTet-circuit
k-
nyTetR + pTet (TetR),papTet K2==2 (0
-20 kao
specific to pFlhDC/EnvZ-circuit
kai * k2
ny EnvZ + OmpR OmpR* Ky = — 21
ko k)
specific to pFIhDC-circuit
: : ny _ ko2
n»OmpR* + pFIhDC (OmpR*),, papFIhDC Ky = —
k_» k2o
(22)
Y23
FIhDC ——> 0 (23)




Y24

FliA ——> 0 (24)
Y25
FP3 —— 0 (25)
specific to pTet-circuit
Y26
TetR — 0 (26)
specific to pTet-circuit
Y21
(@Tc),»aTetR ——> 0 K=K} =Kqg+ 3{2 27)
19
specific to pFlhDC/EnvZ-circuit
Y28
EnwzZ —> 0 (28)
specific to pFIhDC-circuit
Y29 e
OmpR® ——> 0 K5j = Koy + 22 (29)
21



[FIhDC]™®

. Fl-Atotal 30
K% + [FIhDC]™ LpFEATEY (30)

3)= [(FIhDC), papFliAl,, =

[FIhDC]™
K" + [FIhDC]™

4) =  [(FIhDC),papFlhB]., = [pFIhB”“]  (31)

[FLA]™
KI + [FLA]™

(10)=  [(FliA), papFliAl,, = - [pFlLiA™™ (32)

[FLIA]™

. F Btoml
K+ Ay PERETEL G

a1 = [(FLiA),, apFIhBl., =

specific to pFlhDC-circuit

(LA™
K> + [FlLA]™

(12)=  [(FliA), papFIhDCl,, = - [pFIhDC"]  (34)

specific to pTet-circuit

19 Kis" ot
227; = ek = e g TR G
19 i
specific to pTet-circuit
ano
20)=  [pTetly = = - [pTer™] (36)

K32 + [TetRIree]m

specific to pFlhDC/EnvZ-circuit

([EnvZ’“’“’] - nlempR:q)”21 ([OmpR"’Z“I] - 0mpRZq) - K;{lmepR* =0

1) =
(29) =
0< nlempR:q it 0< OWlpR:q < [On,lpRtum[]
(37)
specific to pFIhDC-circuit
nzo
(22) = [pFlhDC]eq = 22 . [pFlhDCl()tal] (38)

K22 + [OmpR* ]



(34)
(38)

specific to pTet-circuit

(1) d[FIhDC]

) = ar bilpTetley — y23[FIRDC] (39a)
35)  d[FIhDC] Ko
536; == =B o = — yulFIRDC] (39)
20 19 X
K20 + (K:’gTr+[aTC]:_’aTc [TetR])

specific to pFlhDC-circuit

@ aFmmpCy

(13) = —l‘ = bz[pFlhDCfree]eq+b13[(FliA)nlszFlhDC]eq—)/B[FlhDC]
(23)
(40a)
d[FIhDC] K;éz ng (FLiA™
) ' ' —yx[FIhDC
dt K;%Z + [OmpR*]™ B> Ktlgz + [FLIA]" + B3 K;’léz + [FLiA]™ Yasl ]

(40)

) FliA]

(14) = = bs[(FIRDC), pa pFliAleg+b1s[(FliA), pa pFliAleg=y2  FliA]
(24)

(41a)
(30) d[FliA] _ [FIhDC]™ [FLiA]™o0 '
(32) = e S'K;B n [FlhDC]”3+ 14-K?(1)0 T TFIAT™ —yulFLIA] (41)
© d[FP3]

(15) = ——— = bs[(FINDC), b4 pFIhBley+b15[(FLiA)y b4 pFhBleg=y25 F P3]
(25)

(42a)
(31) __ d[FP3] [FInDCY™ [FLA]™

r e - —y25[FP3] (42
@3 = “ar PoxpEarmpeys P gy riayn )




31)
33) =

d[TetR] [FIhDCT" [FLA]™
di — ~ TCKF A [FIhDCYs P KN+ [FLA™

—v26[TetR] (43)

eqn.(35) gives then [TetR'™] in function of [TetR“] :=[TetR]

specific to pFIhDC/EnvZ-circuit

)
d[EnvZ] . *
(18) = = bo[(FIhDC),pa pFIhBl.,+bis[(FliA), »apFIhBle,—y2s[OmpR’]
(28)
(44a)
(31) d[EnvZ] B [FIhDC]™ [FLIA]™ EnvZ
(33) g P km o rmpers TP kT (rriag s
(44b)
[EnvZ”"] = [EnvZy] + [EnvZ] (44)
Solve then eqn.(37) to get [OmpR*] in function of [OmpR”™] :=[OmpR))
specific to pFIhDC/OmpR*-circuit
) .
d[OmpR
17 = % = bs[(FIhDC), pa pFlhB),,+bs[(FliA),, »apFIhB].,~y2[OmpR*]
(29)
(45a)
31) d[OmpR*] B [FIhDC]"™ [FLIA]™ .
(33) ar P xm rmper P kT (riapn  YLlOmPR
(45)



Added Equations for the
“FIFO module”



k_
nsFIhDC + pFliL <= (FIhDC), »apFIiL K = =2 (46)
k_s6 kas
. . kaz . . e ko7
ny FliA + pFliL (FliA), »apFliL K, =— 47
k_47 k47
specific to pFIgA-circuit
kag s K-as
nyg FIhDC + pFlgA E (FlhDC)mngFlgA K48 = k_ (48)
k_4g 48
specific to pFlgA-circuit
. kag . neo K49
nyFliA + pFIgA <— (FliA), papFIgA K,y =— (49
k_49 kag
specific to pFIgB-circuit
kso nso _ K50
nsoFIhDC + pFIgB  <—== (FIhDC), papFIgB Ky =72 (50)
k_so 30
specific to pFIgB-circuit
. ksi . no _ K-s1
nsiFliA + pFlgB <——— (FliA),,»apFligB K,y = . (51)
k_s) >
bs,
(FIhDC),, »apFliL ———> FP1+ (FIhDC), »eapFliL (52)
b53
(FliA), papFliL —— > FP1 + (FliA), papFliL (53)
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specific to pFlgA-circuit

bs4
(FIhDC), papFIlgA ——> FP2+(FIhDC), »apFIgA (54)
specific to pFIgA-circuit
bss ,
(FliA), papFIgA ——> FP2+ (FliA), »pFIgA (55)
specific to pFIgB-circuit
b56
(FIhDC), papFlgB —— > FP2+(FIhDC), papFIgB (56)
specific to pFlgB-circuit
bsr ,
(FliA), »apFIgB ———> FP2 + (FliA),, »apFIgB (57)
Vs8
FP1 — 0 (58)
V59
FP2 —— 0 (59)
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[FIhDC]™e

(46) = [(FIhDC), papFIiL., = KT+ (FIRDCT™ [pFIL™]  (60)

(47)=  [(FliA), papFliL],, = KZ;T?;J;LW - [pFLL" ] (61)
specic o pgA-cici

(48) = [(FIhDC), papFIgAl,, = K;’gs[i”[fl%gm -[pFIgA™ ] (62)
specic t pgA-cici

(49) = [(FLiA), papFIgAle, = Kg';yiﬁ[?v];]m -[pFlgA™]  (63)
Specic o pFIgh-crui

(50)=  [(FIhDC),papFIgBl,, = K;'ggi”[l? lgz]nso -[pFIgB"]  (64)
Speciic to pFg-ircu

G = [(FliA),,»apFIgBle, = AT [pFIgB™]  (65)
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K5+ [FLA]™



(52)

FP1
(53) = a ] = bs;[(FIhDC),, »apFliL),,+bs3[(FliA), »apFliL],,~yss[FP1]
(58)
(66a)
(60) d[FP1] [FIhDC]™e [FLiA]™
- = : : - FP1
(61) dt 52 Kzgﬁ + [FlhDC]n46 +ﬁ53 KZ;W + [FllA]n47 YSS[ ]
(66)
specific to pFIgA-circuit
S d[FP2] )
(55 = = bsy[(FIhDC), papFlgAl, +bss[(FLiA), »apFlgAl,,~yso[ FP2]
(59)
(67a)
(62) d[FP2] [FIhDC]™s [FLiIA]™ o [FP2]
(65) dt — P54 KZ%S + [FlhDC]"4S 55 KZSQ + [FliA]”49 Y59
(67)
(56) d[FP2] )
57 = = bs¢[(FIhDC),,, pa pFlgB].,+bs;[(FliA), »apFIgB].,~yso[ F P2]
(59)
(68a)
(64) dlFP2] _ [FIhDC]™ [FLIA]™! —[FP2]
(65) dr D KB L [FInDCYo T KE x [FliAps Y
(68)
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Equations for the
“Synchronisation Module”

14



bes

(FIhDC),papFIhB ——> Lasl+(FIhDC),»apFIhDC (69)
b1s
(FliA), »apFIhB —> Lasl + (FliA),, »apFlhDC (70)
by
Lasl ——> HSL+ Lasl (71)
b
pConstitutive ——> LasR + pConstitutive (72)
ka3 k_73
np3HSL+ LasR <—— (HSL), paLasR K;3 = — (73)
k_73 » SE
k73 n k_74
nu(HS L), paLasR+pLas —— ((HSL),,»« LasR)n74N pLas KJ}' = o
k_73 74
(74)

specific to pTet-circuit

b3s
((HS L),,peLasR), »apLas ——> TetR + ((HSL),,p4LasR), »apLas
(75)
specific to pFIhDC/OmpR *-circuit
b3s ,
((HS L),,p«LasR), »apLas ———> OmpR*+((HS L),,peLasR), »apLas
(76)
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specific to pFlhDC/EnvZ-circuit

b7s
((HSL),,» LasR)nuNpLas ——> EmvZ+((HSL),,pa LasR)WNpLas
(77)
Y78
Lasl —> 0 (78)
Y79
LasR — 0 (79)
Y80
(HSL), paLasR ——> 0 K =Kn+ 22 (80)
73
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[(HS L),,»aLasR]""
Ky + [(HS L), peLasR]"™

total ]

‘[pLas
(81)

(4)= (S L), peLask), papLas], =
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(69)

Lasl
70) = dLastl be[(FINDC),pa pF1hBluy+bis[(FliA), pa pFIhB)e,—yss[Lasl]
(78)
(82a)
31y d[Lasl] [FILDC]™ [FLIA]
allasty _ . —yas[Lasl] (82
33 = " ar Poxr s trmpers PR 1 (Fiape st (82)
d[HSL],, )
i fusion) | gt = b UasT) 4 iy (HS Ll = [HS L)+ nrskrs (K [(HS Ly, peLask] - [HS LI [LasR)
HYL
(renewal) W = New (LHS Lline — [HS Llox) — rnw[HS L] ¢
(71) =9 d[LasR] s
(73) 7 B2 — yr9lLasR] — kq3(K73 [(HS L), peLasR] — [HS L];*[LasR])
(72) d[(HS L),,peLasR] s
" = ky3([HS L1;”[LasR] — K73 [(HS L),,paLasR]) — yso [(HS L),,peLasR)]

(83)

specific to pTet-circuit

(75)  d[TetR]

06 =g = b |((HS L), paLasR),,papLas|, ~ya[TetR]  (84a)
d[TetR] [(HSL),,»LasR]"™

81 =ps - — ¥26[TetR 84

) == =hn K" + [(HS L),,paLasR]|"™ aolTeR]— (84)

eqn.(35) gives then [TetR™™] in function of [TetR"“) :=[TetR]

specific to pFIhDC/OmpR*-circuit

75 d[OmpR* N
75 _, diompR] _ ((HS L), paLasR),,papLas|, ~ys[OmpR'] (85a)

(29) dt
d[OmpR*] [(HSL),,»e«LasR]|""
8]) =»> — & -~ _ . - OmpR* 85
(81) It B7s K77' + [(HS L)y paLasR]™ Y20[OmpR™]  (85)

specific to pFlhDC/EnvZ-circuit

dlEnvZ
gg; = [ CZV | = bys [((HSL),,nNLasR)nMNpLaqu — vy EnvZ]  (86a)
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dl[EnvZ] _ [((HSL),,pe«LasR]""

8l) = .
o di P K"+ [(HS L), paLasR]"™

— Y[ EnvZ] (86b)

[EnvZ"] = [EnvZy] + [EnvZ] (86)

Solve then eqn.(37) to get [OmpR*] in function of [OmpR”™] :=[OmpR)]
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