
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-4013-3 

IET/SynbiCITE Engineering 
Biology Conference 

London, United Kingdom 
13 – 15 December 2016 

 

IET Conference Publications 702 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by the Institution of Engineering and Technology 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2017) 
  
For permission requests, please contact the Institution of Engineering and Technology 
at the address below. 
  
Institution of Engineering and Technology 
P. O. Box 96 
Stevenage, Hertfordshire 
U.K. SG1 2SD 
 
 
Phone:   01-441-438-767-328-328 
Fax:  01-441-438-767-328-375 
 
www.theiet.org  
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

BIOMANUFACTURING TO SOLVE GLOBAL CHALLENGES .................................................................................. 1
J. Keasling 

 

MODEL DRIVEN REPROGRAMMING OF BIOLOGICAL SYSTEMS ...................................................................... 2
Chueh Loo Poh 

 

PERSPECTIVES ON THE INTEGRATION OF SYNTHETIC BIOLOGY AND PROCESS 
ENGINEERING FOR NEW INDUSTRIAL PROCESSES............................................................................................... 4

N. Shah 
 

AN INNOVATIVE APPROACH OF THE PUBLIC/PRIVATE INTERFACE .............................................................. 5
P. F. Monsan 

 

THE BIOECONOMY, THE CHALLENGE OF THE CENTURY FOR POLICY MAKERS ...................................... 6
J. Philp 

 

NOVEL MICROFLUIDIC TECHNOLOGIES FOR THE BOTTOM-UP CONSTRUCTION OF 
ARTIFICIAL CELLS ........................................................................................................................................................... 7

O. Ces ; Y. Elani ; K. Karamdad ; M. S. Friddin ; L. M. C. Barter ; G. Bolognesi ; R. V. Law ; C. L. Chan ; N. J. 
Brooks ; J. M. Seddon 

 

DETERMINING THE EFFICACY OF POST-SEGREGATIONAL KILLING SYSTEMS IN 
COMMENSAL ESCHERICHIA COLI .............................................................................................................................. 9

A. J. H. Fedorec ; T. Ozdemir ; C. P. Barnes 
 

GENE CIRCUITS FOR SELF-TUNING METABOLIC PATHWAYS......................................................................... 11
D. A. Oyarzun 

 

AGENT-BASED MODELLING OF ENGINEERED MULTICELLULAR CONSORTIA IN 
MICROFLUIDIC ENVIRONMENTS .............................................................................................................................. 13

A. Matyjaszkiewicz ; G. Fiore ; F. Annunziata ; C. Grierson ; N. J. Savery ; L. Marucci ; M. Di Bernardo 
 

DESIGN PARADIGMS FOR ENGINEERING BIOSENSING CIRCUITS.................................................................. 15
A. Wong ; Chueh Loo Poh ; R. Kilney 

 

GENETICS FROM SCRATCH: DESIGNING AND BUILDING SYNTHETIC EUKARYOTIC 
CHROMOSOMES .............................................................................................................................................................. 17

L. A. Mitchell ; J. D. Boeke 
 

BETTER, FASTER, STRONGER: SHARED RESOURCES AND BIOMOLECULAR FEEDBACK 
CONSIDERATIONS FOR BETTER ENGINEERING OF BACTERIAL CELLS ...................................................... 18

G.-B. Stan 
 

THE POTENTIAL ROLE OF SYNTHETIC BIOLOGY IN MANUFACTURING OF 
REGENERATIVE MEDICINE ......................................................................................................................................... 19

Tianyi Wang ; M. W. Naing 
 

ENGINEERING THE SCIENTIFIC METHOD FOR QUALITY, REUSABILITY AND 
SCALABILITY.................................................................................................................................................................... 22

T. S. Gardner 
 

DEVELOPMENT OF A BACILLUS SUBTILIS CELL-FREE TRANSCRIPTIONTRANSLATION 
SYSTEM............................................................................................................................................................................... 23

R. Kelwick ; A. J. Webb ; J. T. Macdonald ; P. S. Freemont 
 

MATHEMATICAL FOUNDATIONS OF VARIATION IN GENE EXPRESSION .................................................... 24
J. Beal 

 

A DATA MODEL FOR BIOPART DATASHEETS ........................................................................................................ 25
I. S. De Murieta ; M. Bultelle ; R. I. Kitney 

 

WHO IS RESPONSIBLE FOR INNOVATION AND ITS GOVERNANCE?............................................................... 27
J. Tait 

 

DBDNATM: A TECHNOLOGY TO ENABLE THE NEXT GENERATION OF DNA-BASED 
PRODUCTS ......................................................................................................................................................................... 28

S. A. Milsom 
 

MECHANISTIC MODELLING OF RECOMBINASE-BASED CONTROL CIRCUITS ........................................... 29
J. Bowyer ; D. G. Bates 

 

DESIGNING FEEDBACK CONTROL IN BIOLOGY FOR ROBUSTNESS AND SCALABILITY ......................... 30
T. P. Prescott ; A. W. K. Harris ; J. Scott-Brown ; A. Papachristodoulou 

 

PRECISION CONTROL OF DNA-BASED MOLECULAR REACTIONS .................................................................. 32
T. E. Ouldridge ; J. S. Schreck ; F. Romano ; P. Sulc ; R. F. Machinek ; N. E. C. Haley ; A. A. Louis ; J. P. K. 
Doye ; J. Bath ; A. J. Turberfield 

 



SYNTHETIC BIOLOGY BIOSENSORS FOR HEALTHCARE AND INDUSTRIAL 
BIOTECHNOLOGY APPLICATIONS ............................................................................................................................ 33

K. M. Polizzi ; P. S. Freemont 
 

DROPLET-BASED MICROFLUIDICS: TOWARDS ULTRA-HIGH-THROUGHPUT 
CHEMISTRY AND BIOLOGY ......................................................................................................................................... 34

A. J. Demello 
 

PROGRAMMING SPATIAL PATTERNS IN BACTERIAL COLONIES USING ENGINEERED 
ORTHOGONAL SIGNALLING CHANNELS................................................................................................................. 35

N. Dalchau ; P. K. Grant ; J. R. Brown ; A. Phillips ; J. Haseloff 
 

MAPPING OF CELLULAR AND MOLECULAR DYNAMICS ON LOW-POWER SILICON ................................ 36
E. M. Drakakis 

 

INFORMATION AND COMMUNICATION TECHNOLOGY IN BIODESIGN AND COMPONENT 
CHARACTERISATION..................................................................................................................................................... 37

R. I. Kitney 
 

COMPUTATIONAL FRAMEWORK FOR GLOBAL SENSITIVITY ANALYSIS OF HIGH-
DIMENSIONAL AND POORLY CONNECTED PARAMETER SPACES .................................................................. 39

Z. Pušnik ; L. Magdevska ; M. Mraz ; N. Zimic ; M. Moškon 
 

MICROFLUIDIC GENERATION OF DOUBLE EMULSIONS AS MULTIPHASE 
COMPARTMENTALISED CELL-LIKE SYSTEMS...................................................................................................... 41

T. Trantidou ; Y. Elani ; O. Ces 
 

TOXIN-ANTITOXIN STABILISED BIOSENSORS IN THE COMMENSAL ESCHERICHIA COLI 
NISSLE 1917 FOR THE DETECTION OF DYSBIOTIC CHANGES IN THE INTESTINAL 
MICROBIOTA .................................................................................................................................................................... 43

T. Ozdemir ; A. Fedorec ; C. Barnes 
 

TESTING THE SPECIFICITY OF AN E. COLI BASED V. CHOLERAE BIOSENSOR .......................................... 45
M. B. Holowko ; H. J. Wang ; P. K. Jayaraman ; C. L. Poh 

 

AN ANALYTICAL APPROACH FOR THE CALCULATION OF PROMOTER ACTIVITIES 
BASED ON FLUORESCENT PROTEIN EXPRESSION DATA................................................................................... 47

K. Markakis ; A. De Las Heras ; A. Elfick 
 

BUSINESS PROCESS MANAGEMENT OF SYNTHETIC BIOLOGY WORKFLOWS ........................................... 53
C. R. Reynolds ; K. Exley ; M. A. Bultelle ; I. S. De Murieta ; R. I. Kitney 

 

INTRODUCING THE HUMAN CELL-FREE TX-TL SYSTEM AS A NEW PROTOTYPING 
PLATFORM FOR MAMMALIAN SYNTHETIC BIOLOGY ....................................................................................... 55

M. Kopniczky ; K. Jensen ; P. Freemont 
 

PROGRAMMING AND REPROGRAMMING NEURAL CELL TYPES USING SYNTHETIC 
TRANSCRIPTION FACTORS .......................................................................................................................................... 56

M. Matjusaitis ; S. Pollard 
 

INFORMATION STANDARDS SUPPORTING THE CHARACTERISATION OF BIOPARTS IN 
SYNTHETIC BIOLOGY.................................................................................................................................................... 58

I. S. De Murieta ; M. Bultelle ; R. Kitney 
 

PICODROPLET MASS SPECTROMETRY FOR MINIATURIZED HIGH THROUGHPUT 
ANALYSIS OF SYNTHETIC BIOLOGY MICROBIAL CLONES .............................................................................. 60

X. Li ; M. J. Brown ; C. A. Smith ; G. Cooper ; X. Liu ; A. Dossang ; V. Pawate ; A. Bridges ; D. Holmes ; B. 
Leavens 

 

SYNBISTRAIN: STRAIN AND NATURAL BIOPART DISCOVERY RESOURCES OF 
EXPLOITABLE BACTERIAL SPECIES FOR SYNTHETIC BIOLOGY ................................................................... 62

M. Khan ; J. Lombardy ; N. J. Saunders 
 

DESIGN AND CHARACTERISATION OF NEW TO NATURE INDUCIBLE PROMOTERS ................................ 64
P. J. Rutten ; R. I. Kitney 

 

MODIFIED BACTERIAL NANOCELLULOSE AS A BIOADSORBENT MATERIAL............................................ 66
B. Reeve ; S. Petkiewicz ; H. Hagemann ; G. Santosa ; M. Florea ; T. Ellis 

 

TOWARD GENOME SCALE MODELING OF ESCHERICHIA COLI CELL-FREE PROTEIN 
SYNTHESIS......................................................................................................................................................................... 67

M. Vilkhovoy ; N. Horvath ; J. D. Varner 
 

INTRODUCING SYNBIS - THE SYNTHETIC BIOLOGY INFORMATION SYSTEM ........................................... 69
M. Bultelle ; I. S. De Murieta ; R. Kitney 

 

Author Index 




