Appendix

The source code is available on our Github.

The full functions and paramaters are listed in the following appendix PDF.

RNAIi
( dpri_miRNA v, -pri_miRN A . .
pri__mae _ . . . _ Ymaz,Drosha& DGCRS8 _ . i .
dt - O[pmimzRNA gene Ko Droshak DGO R8s +PTi_miRN A dprzimzRNA pmimzRNA
dpre_ miRNA Vimaz pri_miRNA . X . . . . :
T T Ronwaaripri miRNA — Veap pre. miRNA — dpre mirva - pre. miRNA

dpre_ miRN Aout
dt

Vmaz‘,DICER'prefmiRNAout
Km’DICER#—pTeimiRNAom

= Uegp - pre. miRNA —

—dpre_miRNApy, - Dre_MiRN Agyy

M = RNy — dasminna - ds_miRNA
—Ugs,risc - ds_MIRNA - RISC + vgs pisc - Ago& RISC&miRN A
AmBNA = oy, pna - gene
—Vgs.riM - RISCEMIRNA - mRNA + vgis prvg - RISC&MiRN A&mRN A
—dymrNa - MRNA
W = Ugs,RISC&miRNA - A5 _MIRNA- RISC

—Vgis RISC&miRN A - Ago& RISC&mMiRN A

—Vgs.riM - RISCE&MIRNA - mRNA + vgis prvg - RISC&MiRN A&mRN A
dRISCEmRNACmANA — — yy pryr - RISC&miRN A - mRN A — vais pine - RISC&miRN A&mRN A

—dpiy - RISC&miRN A&mRN A

Notation Meaning Value
g gene copies 200 from our assumption
o transcription rate for kinds of RNA 1.5 x 10732]
64 translation rate for kinds of mRNA 0.000162 [3]
Em, Kinetic constant of Miltonian equation 1.2 x 103nM [4]
Umag Kinetic constant of Miltonian equation 0.246nM /s [4]
dmiN A decomposition rate of mRNA 3.3 x 1073 [6]
dprotein decomposition rate of protein 5.22 x 1073 [7]
dyirna decomposition rate of siRNA 8.887 x 107 [§]
Vasy Vdis association and disassociation rate 1 x 1073 (Estimated)
Vtrans transport rate of exportinb 2 x 1073 [5]

Table. 1: RNAi parameters
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Specific proliferation

( dpmimzRNA Vmaz,D'rosha&DGCRS przimlRNA

at = Qpri_ miRNA * geNE — Ko Droshate DGCRs+Pri_miRNA dpm'imiRNA ’ przimzRNA
dpre_. miRNA Vimaz pri_ miRN A . . . . ) . .
o T Rt mifNA  Verp pre. miRNA — dpre mirva - pre. miRNA

dpre_ miRN Aout
dt

Vinaz,DICERPTe_miRN Aoyt
K, prcEr+pre_miRN Aoys

= Uegp - pre. miRNA —

_dpre_miRNAout : prefmiRNAout

dds_ miRNA . Vmam,DICER -pre_ miRN Aout -
dt " Kp,picer+pre_miRN Aout ddsimzRNA dsim@RNA

—Ugs,risc - ds MIRNA - RISC + vgis pisc - Ago& RISC&miRN A

—Vas,siRN A&sponge dssiRNA - Sponge + Udis,siRN A&sponge * siRNA&sponge

dmg;tNA = QpmRNA - gene
—Ugs,rim - RISC&MIRNA - mRNA + vgis pive - RISC&mMiRN A&mRN A
—dyrya - MRNA
dRISC&mMIiRNA _ Vas, RISCLmiRNA - ds miRNA-RISC

dt
—Udis,RISC&miRNA * AgO&RISC&mZRNA

—Vas,RIM RISC&miRNA-mRNA + Udis,RIM * RISC&miRNA&mRN A
ARISCEmIBNALmENA = 4, pray - RISC&mMiRN A - mRN A — vgis giv - RISC&miRN A&mRN A
% =  (Sponge * gSpOTLge - dSponge : Sponge

—Uqs,siRN A&sponge * dssiRN A - Sponge + Vdis,siRN A&sponge * SiRNA&SpO’I’LgG

M = Uas,siRN A& sponge * dssiRN A - SpOTLgG — VUdis,siRN A&sponge * SiRNA&SpOTLg€
\ _dSponge&siRNA ' Sponge&szRNA
Notation Meaning Value

Qsponge transcription rate for sponge 1.5 x 1073
Vas, sponge&esiRN A the association rate of sponge and siRNA 1 x 1073 from assumption
Vdis,sponge&siRNA ~ the disassociation rate of sponge and siRNA 1 x 1073 from assumption

dsponge The decomposition rate of sponge 8.887 x 107* from mRNA estimates

A spongesesiRN A The decomposition rate of sponge 8.887 x 10™* from mRNA estimates
Table. 2: Specific Proliferation Parameters
Automata

Assume vy, v9, v3 Tepresent free virus, virus infecting normal cells, virus infecting cancer

cells respectively and c¢q, co represent normal cells and cancer cells respectively.
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Vit+1 = —d - Vig — Q- U1y + 171V +7T9- U3
Ugay1 = —d Uyt Sro Uy
U341 = —d-Ugy+ clfi;—?ﬁipi T U
¢y = max(l,cry — ki -vay)
chy = max(l,coy — ko v3y)
o
ClLi+1 = C’l,titclz,z -V
c S VI
\ 2,t+1 CI1,t+CI2,t
Notation Meaning Value
N total number of cells 20000
d decomposition rate of virus 0.1
« infection ratio of virus 0.3
spi Specific infection parameter 5
r1 replication rate of virus in normal cell ~ 0.05
ro replication rate of virus in cancer cell 0.2
k1 killing rate of virus in normal cell 0.02
ko killing rate of virus in cancer cell 0.2

Table. 3: Automata concept model parameters
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