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Front cover image, top: Chromoprotein World 
by Josefine Liljeruhm

Escherichia coli bacteria harboring plasmid 
DNAs expressing chromoproteins were 
spread from overnight cultures onto an LB 
agar plate using toothpicks, and the plate 
was incubated at 37°C overnight, then at 
42°C for a few hours. The cover image is an 
enhanced version of the photograph on this 
page taken under an ordinary desk lamp:

The chromoproteins (Table 1; Edlund et al., manuscript under revision) are 
aeBlue (ocean waves), asPink (Europe), fwYellow (Africa), meffBlue 
(N. America), and amilPurple from a low (Greenland) or high (S. America) 
copy number plasmid. Increasing expression of a chromoprotein sometimes 
leads to mixtures of colored and white colonies (as seen here for amilPurple, 
also known as amilCP) due to the high fitness cost of high chromoprotein 
expression favoring loss-of-expression mutations.

Chromoproteins are homologs of green fluorescent protein but differ in 
two ways: they are highly colored and minimally fluorescent. Compared with 
fluorescent reporters, colored ones have the advantage of being visible 
without needing special instruments. Thus chromoproteins show great 
promise for SynBio applications.

Front cover image, bottom: Sensible Antisense 
by Arvid Gynnå 

Model of a chromoprotein messenger RNA (bottom) hybridized in trans with 
a designer small regulatory RNA and Hfq protein hexamer (green). The 
translation start codon for aeBlue is blue and the ribosome binding site is 
yellow. Inhibition of ribosome binding and hence inhibition of chromoprotein 
expression was predicted to increase with increasing theoretical hybrid 
length and strength. Indeed, the small regulatory RNA shown and its variant 
lacking the five 3’-terminal U nucleotides (brown) were efficient inhibitors, 
but the shortest variant lacking the ten 3’-terminal nucleotides (red and 
brown) was not (Fig. 36, left; Gynnå, Gullberg and Forster, manuscript in 
preparation). Thus small regulatory RNAs are finding application in SynBio 
for fine-tuning gene expression in a programmable manner.

Back cover image: Chromoproteins Stand Up 
by Ellen McShane (art), Arvid Gynnå and Pikkei Yuen

Escherichia coli cell pellets expressing RFP and some of Uppsala iGEM’s 
BioBrick™ chromoproteins. Left to right: eforRed, RFP, cjBlue, aeBlue, 
amilGFP and amilCP (Fig. 49; Edlund et al., manuscript under revision). 

A Lab Manual

Synthetic Biology: A Lab 
Manual is the first manual for 
laboratory work in the new 
and rapidly expanding field of 
synthetic biology. Aimed at 
non-specialists, it details 
protocols central to synthetic 
biology in both education and research. In addition, it provides all 
the information that teachers and students from high schools and 
tertiary institutions need for a colorful lab course in bacterial 
synthetic biology using chromoproteins and designer antisense 
RNAs. As a bonus, practical material is provided for students of 
the annual international Genetically Engineered Machine (iGEM) 
competition. The manual is based upon a highly successful course 
at Sweden’s Uppsala University and is coauthored by one of the 
pioneers of synthetic biology and two bioengineering postgraduate 
students.

An inspiring foreword is written by another pioneer in 
the field, Harvard’s George Church:
“Synthetic biology is to early recombinant DNA as a genome is to 
a gene. Is there anything that SynBio will not impact? There was 
no doubt that the field of SynBio needed “A Lab Manual” such as 
the one that you now hold in your hands.”


