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Strains and
Plasmids

Eixtended Data Table 1 | A list of strains and respective plasmids used in this study
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Strain # Strain Mame Host Bacterium Plasmid(s)
1 MOD47 SL1344, MO13 pTD103 luxl (-LAA) sfGFP + pZA35 X714E (+LuxR)
2 MOD46a SL1344, M913 pTD103 luxl SfGFP + pZA35 X714E (+LuxR)
3 MODE7 SL1344, M913 pTD103 luxl (-LAA) sfGFP + pZA35 X714E (+LuxR) ptac::HIyE
4 MODEB1 SL1344, ELH1301 pTD103 luxl sfGFP + pZA35 X714E (+LuxR) ptac::HIyE
5 MOD64 SL1344, ELH1301 pTD103 luxl SfGFP + pZA35 X714E (+LuxR)
5] MODE5 SL1344, ELH1301 pZA35 ptac::HIyE
T ELH1301 501344, ELH1301 NIA
8 MOD105 SL1344, ELH430 pZEZ5 luxl luxCDABE hokfalp + pZA35 X714E (+LuxR) pLux::HIVE hokfalp
g EcN-luxCDABE Nissle 1917 MN/A
10 MOD101 SL1344, ELH1301 pZEZ25 luxl luxCDABE hok/alp + pZA35 X714E (+LuxR) pLux::HIVE hok/alp
1 MoD102 SL1344, ELH1301 pZE25 luxl luxCDABE hokfalp + pZA35 X714E (+LuxR) ptac::HIyE hok/alp
12 MODGS SL1344, ELH1301 pTD103 LuxCDABE hokfalp + pZA35 XT14E (+LuxR) ptac::HIyE hok/alp
13 MODZ28 JS006, BW25113 pTD103 luxl sfGFP + pZA35 X714E (+LuxR)
14 MOD110 SL1344, ELH1301 PLEZS luxl luxCDAEBE hokfalp + pZA35 X7T14E (+LuxR) pLux::CDD-IRGD hok/alp
15 MOD112 SL1344, ELH1301 pZE25 luxl luxCODABE hokialp + pZA35 X7 14E (+LuxR) ptac:mCCL21 hok/alp
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In vitro co-culture with Hela cell

— 10

a, Schematic of the microfluidic co-culture with cancer cells and
bacteria. Fluidic resistance was modified in this chip to achieve
stable near-stagnant flow reduction to allow for cancer cell
adherence and for diffusion of released therapeutic from the
trap to the channel.

b, Frames from the co-culture time series sequentially visualizing
S. Typhimurium (strain 3) firing, lysis and Hela cell death.

¢, Fluorescent profile of the bacteria and Hela cell viability
fraction (number of live cells/number of dead cells in image
frames) from b with time.

d, Percentage viability of Hela cells co-cultured with supernatant
from S. Typhimurium culture harbouring the SLC + HIyE (strain 4),
the SLC only (strain 5), constitutive hlyE only (strain 6), or no
plasmid (strain 7). Error bars indicate * 1 s.e. averaged over three
measurements.

e, Fluorescence profile of the SLC + HIyE (strain 4) co-cultured
with Hela cells at various initial seeding densities. The x symbols
on the graph mark the point of complete Hela cell death.

f, The toxin exposure time, measured from the initial presence of
fluorescence to Hela cell death, as a function of the sfGFP
production rate (see example in e). Although the time to death
depends on seeding, the total magnitude of exposure remains
conserved (inset). Error bars indicate + 1 s.e. for three
measurements.
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One contribution of 17 to a theme issue
‘Eukaryotic origins: progress and challenges'.

Exploring microbial dark matter to resolve
the deep archaeal ancestry of eukaryotes
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The origin of eukaryotes represents an enigmatic puzzle, which is stilllacking a
number of essential pieces. Whereas it is cunrently accepted that the process of
eukaryogenesis involved an interplay between a host cell and an alphaproteo-
bacterial endosymbiont, we currently lack detailed information regarding the
identity and nature of these players. A number of studies have provided
increasing support for the emergence of the eukaryotic host cell from within
the archaeal domain of life, displaying a specific affiliation with the archaeal
TACK superphylum. Recent studies have shown that genomic exploration
of vet-umeltivated archaea. the so-called archaeal ‘davk matter’. is able tovro-
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a, The model consists of intracellular variables

(lysis protein E and LuxI concentrations) and extracellular
variables (colony size and AHL concentrations). A time series
of colony size (black), colony AHL (blue), intracellular LuxI
(green) and lysis protein concentrations (red) Are shown on
the right.
b, The region in the model parameter space for ClpXP-
mediated degradation and flow where the model output is
oscillatory increases with higher production and degradation
terms.

c, Results from the computational model showing the ability
to tune the oscillatory period by varying ClpXP-mediated
degradation of Luxl.

d, Fluorescence profiles showing lysis oscillations for
LuxI ssrA (black, strain 2) and LuxI non-ssrA (blue, strain 1)
tagged versions of the circuit.

ssrA tag (mediated protein degradation) 7] CAYE INSLCH %2 x& 14 o
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