Introduction:

In the modeling part, we decide to prove that using NASBAto amplify the
circulatingtumor DNAIs necessarnandto estimatethe optimal concentrationof the
circulatingtumor DNAfor detection.

Theinfluenceof cell free DNAon the effectivenessof the detection device:

In real physiologicalenvironment of the plasma, there are many factors
influencing the effectivenessof dcas9 protein binding with the targeted DNA
sequence(EML4-ALK}Yhe most prominent one of whichis cell free DNA.Cellfree
DNAscomefrom apoptosisand necrosisof normal cellsand mayincludegeneEML4
and gene ALK,which are potential ligandsbind with dcas9protein and lead to a
decreaseof the effective concentrationof NT7-dcas@nd CT7-dcas®rotein. The
effective concentrationis referred asthe concentrationof NT7-dcas@nd CT7-dcas9
which bind to the target sequence(EML4-ALHKusion gene), leadingto one DNA
moleculebearsboth NT7-dcas@nd CT7-dcas® enablethe transcriptionof report
gene.In order to determinethe magnitudeof the influencefrom the cell free DNAs
on the effectivenessf split-T7-dcas® bindingwith EML4-ALKhe following model
is made. Assumptionthat NT7-dcas%inds with sequenceof EML4and CT7-dcas9
bindswith sequenceof ALKis madein the formula.
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Symbolsare shownin the table below
[NT7eff] Theconcentrationof NT7-dcas®indingwith target sequencg EML4-ALK)
[CT7eff] Theconcentrationof CT7-dcas8indingwith target sequencg EML4-ALK)
[NT7total] Thetotal concentrationof NT7-dcas® the system
[CT7total] Thetotal concentrationof CT7-dcasth the system
[EML4-ALK] | Theconcentrationof circulatingtumor DNAEML4-ALK
[EML4] Theconcentrationof cellfree DNAEML4
[ALK] Theconcentrationof cellfree DNAALK
[NT7] Theconcentrationof NT7-dcas9
[CT7] Theconcentrationof CT7-dcas9
Ky Apparentdissociatiorconstant
n Hill coefficient

Asshownin the formula above,giventhe total concentrationof NT7-dcas@nd




