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Project
The Cellular Logbook is an innovative memory system 
that uses an epigenetic phenomenon to infer the pres-
ence of a signal, using simple modules such as a sensor, 
a writer and a reader. Harnessing the ability to imple-
ment memory can enhance the understanding of biol-
ogy and improve cellular engineering. The Cellular 
logbook allows registration of multiple signals and en-
ables o�ine monitoring. Any signal registered will be 
naturally diluted over time due to the e�ect of cell divi-
sion, a property which can be used to infer the time of 
onset based on the intensity of the signal.

Molecular Design
1. A signal is detected

2. Unique and highly speci�c zinc �nger + methyltrans-
ferase fusion protein is expressed 

3. Zinc �nger binds to its target site 

4. Methyltransferase methylates a nearby target restric-
tion site

5. The restriction site can not be digested by a restric-
tion enzyme

Methylation patterns are not transferred after cell divi-
sion in prokaryotes. This will lead to a dilution of the 
amount of ‘written’ plasmids over time, mostly due to 
cell replication and the ensuing binomial division of the 
plasmids in the parent cell among the two daughter 
cells. By analysing the fraction of methylated plasmids 
at the time of read-out, we are able to infer the time of 
signal onset, as shown in Figure 3.

6. Gel electrophoresis 
shows an uncut band, 
memorizing that the 
signal was present

Results

Software
The Logbook Designer is a 
software tool that allows 
pro�cient creation of a 
multi-signalled Cellular 
Logbook. By taking the 
molecular design as 
proven in the lab, the Log-
book Designer builds a 
system that allows as many 
sensors as there are availa-
ble zinc-�ngers. For each 
�ve sensors one plasmid is designed, and all sensor 
memory parts are put on one restriction plasmid. Gen-
bank �les are given for each plasmid, as well as a graph-
ical overview that provides the DNA for each feature 
and its length. To assist in the readout of a multi-sig-
nalled Cellular Logbook, an algorithm is included that 
provides information on which signals have been mem-
orized. 

If the iPad is not here! You can view the animation here!

Figure 2: A combination of di�erent methylation pro�les is 
seen in the absence of arabinose (left) due to a basal ex-
pression of the promoter. On the right side, a fully methylat-
ed pattern is seen, accounting for the presence of arab-
inose.

Figure 1; shows the functionality of the methyltransferase. 
An unmethylated pro�le is seen in the absence of IPTG, 
showing the ‘o�-state’ of the memory system. Induction 
with IPTG demonstrates a gradual shift towards the methyl-
ated pro�le. These results are proof that our writer system is 
functional!

Figure 3: Dilution of metyhlation over time with snapshot 
of gel representation.

Modeling Time Inference

Figure 4: Logo of the 
Logbook Designer.

Cellular Logbook plasmid!

Methyltransferase characterized!

Time inference models!

Improvement of the Cellular Logbook!

Discovery Festival Collaboration!

Logbook Designer!

Outreach
Collaboration of four Dutch iGEM teams 
resulted in a nation wide e�ort for Human 
Outreach in the Netherlands. Together we 
participated in organizing the Discovery 
Festival: a special night out, with music, 
art and science which was held on Friday 
28th of September in 3 major Dutch cities. 
The program included a simulated 7-step 
genetic modi�cation workshop, in which 
participants could get an idea of how syn-
thetic biology is performed. To evoke a re-
action from the public, people were also 
asked to leave 
ideas for new 
applications of 
synthetic biolo-
gy on a video 
guestbook. The 
festival turned 
out to be a 
great success, 
with a total of 
3500 attend-
ees.

Figure 5: Logo of the 
Discovery Festival.

For more information please visit our wiki at 
http://2012.igem.org/Team:Amsterdam or 
don’t hesitate to contact us via email at 
igemamsterdam2012@gmail.com !


