Deliverable D4.3

SEVENTH FRAMEWORK
PROGRAMME

Funding Scheme: THEME [ICT-2007.8.0] [FET Open]

Paving the Way for Future Emerging DNA-based Technologies:

Computer-Aided Design and Manufacturing of DNA libraries
Grant Agreement number: 265505
Project acronym: CADMAD

Deliverable number: D4.3

Deliverable name: Report on methods of monitoring Y operation biochemistry

Contractual Date' of Delivery to the CEC: M12

Actual Date of Delivery to the CEC: M13

Author(s)%: Weizmann

Participant(s)3: Weizmann

Work Package: WP4

Security*: Pub

Nature®: R

Version®: 1.0

Total number of pages: 5

As specified in Annex |
i.e. name of the person(s) responsible for the preparation of the document
Short name of partner(s) responsible for the deliverable
The Technical Annex of the project provides a list of deliverables to be submitted, with the following classification level:
Pub - Public document; No restrictions on access; may be given freely to any interested party or published openly on the web, provided the author and source are
mentioned and the content is not altered.
Rest - Restricted circulation list (including Commission Project Officer). This circulation list will be designated in agreement with the source project. May not be given to
persons or bodies not listed.
Int - Internal circulation within project (and Commission Project Officer). The deliverable cannot be disclosed to any third party outside the project.
5 R (Report): the deliverables consists in a document reporting the results of interest.
P (Prototype): the deliverable is actually consisting in a physical prototype, whose location and functionalities are described in the submitted document (however, the
actual deliverable must be available for inspection and/or audit in the indicated place)
D (Demonstrator): the deliverable is a software program, a device or a physical set-up aimed to demonstrate a concept and described in the submitted document
(however, the actual deliverable must be available for inspection and/or audit in the indicated place)
O (Other): the deliverable described in the submitted document can not be classified as one of the above (e.g. specification, tools, tests, etc.)
6 Two digits separated by a dot:
The first digit is O for draft, 1 for project approved document, 2 or more for further revisions (e.g. in case of non acceptance by the Commission) requiring explicit
approval by the project itself;
The second digit is a number indicating minor changes to the document not requiring an explicit approval by the project.

ENEERI SR

1




2.

A== B AETRNTIT. H
£ o s Deliverable D4.3 7

rrrrrrrrrrrrrr

Report on methods of monitoring Y operation biochemistry

Abstract

Real time quality control is a crucial factor in multi-step construction processes.

The DNA editing technology developed by the CADMAD consortium is based on iterative
execution of a basic construction step, namely the Y operation. Moreover, the basic
construction is itself in fact a multi-step process which includes several enzymatic, purification
and mechanical steps.

Therefore, quality controlling for the results of each of these steps is critical in our early stage
of development. This deliverable aims at defining the requirements and specifications of the

actions we will take in order to monitor the biochemistry of the Y operation.
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1. Implementation

The implementation of our Y operation monitoring strategy takes the form of standard and
well-studied methods for evaluating the length, quality and sequence of DNA molecules.
All of these methods will be integrated into our production pipeline in a manner that best

exploits the information they may provide us on the construction process.

2. Results

Biochemical surveillance:
1) Standard biochemical assays that monitor the activity of the DNA processing enzymes
used in DNA synthesis:
*Monitoring of Polymerase activity
*Monitoring of Exonuclease activity

*Monitoring of Ligase activity
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2) A Standard battery of different control Y operations (the basic biochemical DNA
composition step).
3) Depth controls — controlling for the fact that DNA synthesis quality tends decline with the

number of serial Y operations. This will be done by performing a control construction of a
complete DNA editing tree that includes several consecutive Y operations.

The surveillance and QC operations that will be integrated into our automated production

pipeline will include:

1) Gel electrophoresis — for evaluating construction using fragment analysis

We will develop automated tools for analyzing the results of GE and CE (below) and
using them to push the DNA editing task forward. These will take into account the
expected lengths of fragments, their actual length and the existence of non-specific by
product on top of the correct lengths.

2) Capillary electrophoresis - for evaluating construction using fragment analysis
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3) DNA sequencing - for evaluating error rate
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DNA sequencing will be used both to computationally dentify completely error free fragments

and also for performing error correction if required using our concept of the minimal cut.

4) DNA Cloning — to isolate single construct and analyze them individually

Optionally, we will integrate into our production pipeline a method we are in the process of
developing which automates much of the cloning process and enables it to be streamlined in

a robotic setup.

5) Real-time PCR — for monitoring PCR-based gene synthesis in real-time
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3. Conclusions
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The requirements and specifications listed above for monitoring DNA resulting from DNA
editing operations represents an extensive and thorough monitoring and QC strategy.

We intend to integrate these methods into our production pipeline in an automated manner
and to attempt to develop computational methods so that that their analysis will also be as

automated as possible.
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