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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Male and female participants were 18 years or older

Please specify the socially constructed or socially relevant categorization variable(s) used in your manuscript and explain why 
they were used. Please note that such variables should not be used as proxies for other socially constructed/relevant variables 
(for example, race or ethnicity should not be used as a proxy for socioeconomic status). 

Provide clear definitions of the relevant terms used, how they were provided (by the participants/respondents, the 
researchers, or third parties), and the method(s) used to classify people into the different categories (e.g. self-report, census or 
administrative data, social media data, etc.)

Please provide details about how you controlled for confounding variables in your analyses.

Participants were those scheduled for routine colonoscopy (RAH or St. Andrews) or diagnosed with CRC and referred to the
CRC multidisciplinary team at the RAH or St Andrews for consideration of surgical resection of the tumour (and adjacent
normal tissue). This MDT feeds into theatre lists with 2-5 CRC surgical resections each week at the RAH. The clinical team at
the RAH and senior researchers from SAHMRI, all investigators on this project, identified and approached potential study
participants in clinic sessions at the RAH or St. Andrews >2 weeks before surgery. Table S1 in the manuscript describes the
cohort characteristics, including sex.

Inclusion criteria: Male and female participants were 18 years or older and undergoing surgical resection of colorectal cancer
by the colorectal team at the Royal Adelaide Hospital or St Andrews Hospital in more than 2 weeks from their recruitment
date. Most participants have confirmed cancer by pathology, but were also be included if pathology was inconclusive but a
colorectal mass is being resected. Previous treatment or radiation to the tumour site was permissible for this study.

Exclusion criteria: Participants must not be currently taking probiotics or antibiotics.

Adult participants undergoing surgical resection for primary colorectal cancer were recruited from St. Andrew’s Hospital and
Royal Adelaide Hospital, Adelaide (N=35). Written, informed consent was provided before participants were assigned to take
either 2 tab-lets (10^9 CFU) per day of non-genetically modified EcN (Mutaflor) or placebo for 14 days, prior to their
procedure. Patients and treating physicians were blind to active or placebo status. Surgical resection samples from normal
and neoplastic tissue were collected from each participant at the time of their procedure. Participants were excluded if they
took probiotics or antibiotics during the trial period.

The study was approved by the Human Research Ethics Committee of the Central Adelaide Lo-cal Health Network (HREC/18/
CALHN/751) to meet the requirements of the National Statement on Ethical Conduct in Human Research. The study design
and conduct complied with all relevant regulations regarding the use of human study participants and was conducted in
accordance with the criteria set by the Declaration of Helsinki.

We calculate sample size in our studies by using a power analysis and appropriate statistical test in G*Power 3.1 software. Previous animal

studies, or small pilot studies when necessary, served as the basis for calculations of expected averages and deviations used to calculate

power, for which we set experiment studies to a value of 0.8. This typically results in an experimental group size to be n = 4–7, depending on

the experiment. Sample size is explicitly stated for each experimental group for individual experiments in figure captions and data
descriptions.

No data excluded.

All in vitro experiments were successfully repeated at least once. In vivo efficacy experiments were repeated at least twice across multiple
cohorts.

Mice were randomized into groups prior to treatment with an approximately equal number of males and females in each group.

For human clinical trial, randomisation was not used, as our research question was whether EcN differentially colonises neoplastic tissue, in
comparison to matched normal tissue from the same patient. The placebo group is included to use as a negative control cohort for our EcN
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Reporting for specific materials, systems and methods
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Reporting on sex

Field-collected samples

detection assay, rather than to measure outcomes in the placebo vs. Mutaflor treated patient groups. As such we recruited most trial
participants to be in the Mutaflor study group, rather than the placebo group, to generate a larger number of samples with which to answer
the question of whether colonisation by EcN is higher in neoplastic compared to normal control tissue. Placebo patient samples negative for
EcN were important controls for understanding the accuracy of the EcN assay and to set the limits of detection of the EcN assay.

Animals were treated by a blinded independent researcher. For human trial, participants and treating physicians were blind to active or
placebo status. Investigators were not blinded during data collection and analysis.

HA-Tag C29F4 #3724 from Cell Signaling Technology; GranzymeB Leica Biosystems PA0291; CD3 Abcam 16669; CD8 catalog
#CST98941 clone D4W2Z; Hypoxyprobe (1:200) Cat# HP12-200 Kit from Hypoxyprobe; RNA ISH staining, RNAscope 2.5 Detection Kit
from Advanced Cell Diagnostics; Lipopolysaccharide (LPS, 1:500) Cat# HM6011-100UG from Hycult Biotech.

HA-Tag, GranzymeB, CD3 and CD8 antibodies were validated by Histowiz Inc.

Hypoxyprobe, LPS and RNAscope was validated and optimized using appropriate control tissues as follows. Hypoxyprobe; kidneys
that contain naturally hypoxic regions from a Hypoxyprobe-treated mouse were utilized as the positive control, with the
corresponding negative control of a CRC tissue sample from a mouse that had not received Hypoxyprobe treatment (Fig. S3). RNA ISH
staining; the positive control tissue was a mouse CRC that was intratumourally injected with EcN-lux bacteria ex vivo (after tissue
harvest but before sample embedding), negative control tissue was a mouse CRC sample without bacterial treatment and stained
using the EcN-lux specific lux probe, and a CRC sample from a mouse treated with EcN-lux bacteria in vivo then stained with the
negative control probe to unrelated gene DapB (Fig. S3). LPS staining was optimized on positive control EcN-treated mammary
carcinoma and orthotopic CRC tumours, in comparison to PBS-treated negative control tissues (data not included).

Mice were maintained in the South Australia Health and Medical Research Institute (SAHMRI) Bioresources facility in accordance with
JAX USA animal husbandry protocols. Animals were given food and water ad libitum and housed in temperature- (kept between 19°C
- 24°C with an average temperature of 21°C -22 °C ), moisture-(humidity is kept between 45-55%), and light-controlled (12h light/
dark cycle) individually ventilated cage systems.

NOD.Cg-PrkdcscidIl2rgtm1Wjl/SzJ (NSG) mice (male and female,6–12 weeks old), C57BL/6 mice (male,10–12 weeks old) Wild-type
littermates of APC-min and APC-min mice on the C57BL/6 background (male and female, ~12-15 week old)

No wild animals were used in this study.

Both males and female APC-min and NSG mice were used and no difference in colonization or therapeutic efficacy was observed
between sexes. Only C57BL/6 male mice were used for orthotopic CRC model (Fig 2G-I), as the transplanted tumor organoids reject
in female recipients, the original donor from which the organoids were generated was a male mouse - hence only male mice are used
for this model.

No field collected samples were used in the study.




