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Antibodies
Antibodies used

Validation

available within the Article, Supplementary Information and Source data provided with this paper.

We included all patients from a prospective cohort of HCC patients who underwent resection as first line therapy with followup until
recurrence. No statistical methods were used to predetermine sample size. All patients tumour regions with sufficient quality of DNA/RNA/
CyTOF data were included.

No data was excluded

No replication. Experiment was performed on all samples with single set of data produced from the limited biological sample available.

This is not relevant to this study as it is not an interventional study. Samples were grouped according to immune heterogeneity.

This is not relevant to this study as no treatment is involved. The identity of the patients was blinded to the team collecting and analyzing the
data.

For CyTOF, we used metals-tagged antibodies either preconjugated or conjugated in-house according to the manufacturer’s
instructions (Fluidigm). The catalogue numbers and working dilutions were stated in supplementary Table 2. For
immunohistochemistry staining, we used anti-human CD4 (Abcam, clone EPR6855, 1:200), CD8 (DAKO, clone C8/144B, 1:200) and
Foxp3 (Abcam, clone 236A/E7, 1:100) antibodies.

Each primary antibodies purchased was validated for the species and application with information available from the manufacturer’s
website. Prior to this study, we have also tested all these antibodies on various immune cells taken from healthy individuals and
cancer patients and published several articles, which include: Chew et al PNAS 2017, Chew et al. Gut 2018 and Lim and Lee et al. Gut
2018.
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Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Please refer to clinical information of our HCC patient cohort in Supplementary Table 1.

Patients were recruited into study according to the following eligibility criteria (taken from the study protocol).

Inclusion criteria:

1. Male and female patients, 21 to 90 years of age at the time of signature of the informed consent form.

2. Clinically AND histologically proven HCC or hepatocellular-cholangiocarcinoma after liver resection. Clinically diagnosed
HCC or hepatocellular-cholangiocarcinoma that turns out to be peripheral cholangiocarcinoma on histology can be included.

3. HCC or hepatocellular-cholangiocarcinoma limited to the liver with no extra-hepatic metastasis on CT or MRI of the
abdomen and chest (defined as lymph node <2 cm, lung modules < 1 cm, further lymph nodes < 2 cm) according to the
AASLD criteria.

4. R0 or R1 resection on histology.

5. Eligibility according to tumour size based on pre-op imaging:

a. Large tumour >= 5 cm (preferred)

b. Smaller tumours >=2cm and < 5cm

c. Multifocal tumours - maximum of 3 total tumours with at least one with size >=2cm detected from CT-scan.

6. Child-Pugh ! 7 points without clinical ascites before surgery.

7. ECOG performance status 0-1 before surgery.

8. The patient has received no anti-cancer specific treatment for HCC or hepatocellular-cholangiocarcinoma eg. previous
liver resection, loco-regional therapy (e.g. RFA, TACE, SIRT), radiotherapy, immunotherapy, chemotherapy or neo-adjuvant
chemotherapy other than the planned surgery. However, patient who has received previous HCC resection more than 5 years
ago is deemed to have a de-novo liver tumour and therefore can be included.

10. Adequate bone-marrow reserve, renal function and hepatic function as assessed by standard laboratory criteria

Exclusion Criteria

1. Patients unable to give inform consent.

2. Single lesion < 2 cm at the time of pre-op imaging.

3. The patient has previous or concomitant malignancies at other sites, except effectively treated non-melanoma skin cancers
or carcinoma in situ of the cervix or effectively treated malignancy that has been in remission for over 5 years and highly
likely to have been cured.

4. Encephalopathy

5. The patient has received a major organ allograft.

6. The patient is known to be positive for the Human Immunodeficiency Virus (HIV).

7. The patient has an uncontrolled bleeding disorder.

8. The patient has uncontrolled congestive heart failure or hypertension, unstable heart disease (coronary artery disease or
myocardial infarction) or uncontrolled arrhythmia at the time of enrolment.

9. The patient has psychiatric or addictive disorders that may compromise his/her ability to give informed consent, or to
comply with the study procedures.

10. The patient has other concurrent severe medical problems, unrelated to the malignancy, that would significantly limit full
compliance with the study or expose thse patient to unacceptable risk.

11. The patient has received any investigational or non-registered medicinal product (drug or vaccine) within the 30 days
preceding the date of enrolment, or plans to receive such a drug during the study period.

12. For female patients: the patient is pregnant or lactating.

Ineligibility following screening

1. Insufficient or poor quality DNA/RNA for genome analysis at baseline.

2. Insufficient cells for immunology analysis at baseline.

3. Clinically diagnosed HCC or hepatocellular-cholangiocarcinoma that turns out to be non-HCC.

4. The patient is unable to comply with protocol requirements.

Patients who were scheduled for resection were pre-screened for eligibility to join this study. All patients were assigned a
study ID such that the patients could not identify themselves in study publications. All human samples, tissue and blood,
were linked to the study ID such that they were de-identified and tracked on a centralised database overseen by the study
sponsor only.

Informed consent for entry into the the study was mandatory and obtained from every patient.

The study was approved by the Central Institution Review Board (CIRB) of SingHealth of which all National Cancer Center
Singapore, Singapore General Hospital and National University Hospital were constituent members (CIRB Ref: 2016/2626 and
2018/2112). Each patient gave informed written consent.




