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sRNA (y )
leading A for efficient transcription
apply terminator design principles[1]

Interaction
optimize for stable interaction
without disrupting other constraints

5’ UTR (x)
result from another design attempt
high reporter gene expression

f (xy) = 0.01× (G(y |Φterminator )−G(y |Φ))2

+ (G(xy |φunbound ) + G(xy |φbound )− 2 ·G(xy |Φ))

[1] Wachsmuth M., Domin G., Lorenz R., Serfling R., Findeiß S., Stadler P.F. and Mörl M., 2015, Design criteria for synthetic
riboswitches acting on transcription, RNA Biology, 12:2, 221-231
[2] Flamm C., Hofacker L.I., Maurer-Stroh S., Stadler P.F. and Zehl M., 2001, Design of multistable RNA molecules, RNA,
7:254-265
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Experimental Results I
E
ff

e
ct

 [
%

] Effect =
〈OFF 〉
〈ON〉

=
pu · 〈H〉+ pb · 〈L〉

〈H〉

If 〈H〉 = 800, 〈L〉 = 50 and
Effect = 67%

⇒35% of all targets are bound

f (xy) =0.01× (G(y |Φterminator )−G(y |Φ))2

+ (G(xy |φunbound ) + G(xy |φbound )− 2 ·G(xy |Φ))
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sRNA (y )
leading A for efficient transcription
apply terminator design principles[1]

Interaction
optimize for stable interaction
without disrupting other constraints

5’ UTR (x)
result from another design attempt
high reporter gene expression

f (xy) = (1− P(y |Φunpaired )) +

(
1− [xybound ]

[x ]0

)
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Experimental Results II
E
ff

e
ct

 [
%

]

If 〈H〉 = 800, 〈L〉 = 50 and
Effect = 23%

⇒ 82% of all targets are bound

Extend the binding region
→ confusing results

f (D50.1.6) = (1− P(y |Φunpaired )) +
(

1− [xybound ]
[x ]0

)
f (D50.1.K ) = (1− P(y |Φunpaired )) +

(
1− [x ]

[x ]0

)
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If 〈H〉 = 800, 〈L〉 = 50 and
Effect = 23%

⇒ 82% of all targets are bound

Extend the binding region
→ confusing results

f (D50.1.6) = (1− P(y |Φunpaired )) +
(

1− [xybound ]
[x ]0

)
f (D50.1.K ) = (1− P(y |Φunpaired )) +

(
1− [x ]

[x ]0

)

S. Findeiß (Leipzig) sven@bioinf.uni-leipzig.de 34th TBI Winterseminar February, 2019



Experimental Results II
E
ff

e
ct

 [
%

]

If 〈H〉 = 800, 〈L〉 = 50 and
Effect = 23%

⇒ 82% of all targets are bound

Extend the binding region
→ confusing results

f (D50.1.6) = (1− P(y |Φunpaired )) +
(

1− [xybound ]
[x ]0

)
f (D50.1.K ) = (1− P(y |Φunpaired )) +

(
1− [x ]

[x ]0

)

S. Findeiß (Leipzig) sven@bioinf.uni-leipzig.de 34th TBI Winterseminar February, 2019



Experimental Results II
E
ff

e
ct

 [
%

]

If 〈H〉 = 800, 〈L〉 = 50 and
Effect = 23%

⇒ 82% of all targets are bound

Extend the binding region
→ confusing results

f (D50.1.6) = (1− P(y |Φunpaired )) +
(

1− [xybound ]
[x ]0

)
f (D50.1.K ) = (1− P(y |Φunpaired )) +

(
1− [x ]

[x ]0

)

S. Findeiß (Leipzig) sven@bioinf.uni-leipzig.de 34th TBI Winterseminar February, 2019



Open Questions

1 Does the synthetic terminator really work?
2 How to verify D50.1.6 regulation?

How to verify the interaction?
Is it possible to measure duplex concentration?

3 What is wrong with the assumption:
“The longer the interaction the more stable it is?”
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Terminator Efficiency Estimation
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Construct aTc  IPTG

1-K+SynT   +     +

1-K+SynT   -     + 

1-K+SynT   +     -

1-K+SynT   -     -

1-K+T7fw   +     + 

1-K+T7fw   -     +

1-K+T7fw   +     -

1-K+T7fw   -     -

1-K        +     +

1-K        -     +

1-K        +     -

1-K        -     -

1.6+SynT   +     +

1.6+SynT   -     +

1.6+SynT   +     -

1.6+SynT   -     -

1.6+T7fw   +     +

1.6+T7fw   -     +

1.6+T7fw   +     -

1.6+T7fw   -     -

1.6        +     +

1.6        -     +

1.6        +     -

1.6        -     -

EVC

SynT efficiency = 88%

pt =
MS1

−MS3
MS1

−MS3
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