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1) Draw the schematic logic gate representation of a gene circuit in which the output of the
presence of A and absence of B needs to co-present with input C to trigger a repressor that
controls the expression of a reporter gene. Also, fill the truth table of these inputs with
regard to the final reporter gene.
e  Truth table example:

Input 1 Output

0 1

1 0
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2) For the DNA sequence shown below draw the logic circuit representation and fill the truth table.
e Logic Circuits Parts:

AND gate JNOR o ?‘SORTQSIR(;
7 (

NAND gate 9 . NOR gate
(NOT AND) 9 ) (NOT OR)

* Output = YFP Jhe) wes  BRe
e Inputs = BAD, Tac

V Yor D d . NOTgate

— / (inverter)

54 parts
[,

k. ’
0 0 0 - 40 0 0 0
nRAPPEN [d N IR RA TN FadBA AN [ SN (14 N 0l I

PooaPost PNIF - Py Py SR PrygPrgge BMIRT PyPron BEU Pry  AmeR Pr.  HWIR Pgp AR

AmeR

| (0ng Sz (5w cnl )0) ogh Liils oS




2 g SNy aslol gl JB (sl

] (s Sz (a5 00l 0) o9y Lils oS




3) Draw a toehold (toehold mRNA) logic gate circuit that diagnoses the coronavirus
COVID19 and distinguishes that it is NOT a flu virus. The mechanism should be clear.
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In the synthetic CO :fixation cycle represented below, CO 2molecules are marked by 13C
to track the pathway using LC-MS (liquid chromatography-mass spectrometry). The
pathway is started using propionyl-CoA and two 13 CO :zare fixed using the enzyme ccr.
After how many turns in the cycle do two 13 CO 2molecules that are incorporated in the
first turn leave as glyoxylate (give two values for, respectively, the first and second 13 CO 2
molecules fixed in the first turn)?
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