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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

All RNA-sequencing data generated in this study (corresponding to Figures 6A-B, 6C-E and 6F as well as S7-S10) have been deposited in the GEO database under

accession code GSE125617 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE125617). The data generated in this study underlying Figures 1C-D-E-F, 2A-C,

3A-B-C-D, 4B-C-D, 5C-D and Supplementary Figures S1B-C-D-E, S2B-C-E-F, S3C-D-E, S4B, S5B-C-D-F-G-H, S6, S7A, S8E-F, and S9B-C-D are provided as a Source

Data file.

No statistical method was used to predetermine sample size. We repeated experiments on multiple independent biological repeats
(independent experiments indicated in figure legends) and/or on several gel replicates (independent samples indicated in figure legends).

In figure 6A-B (RNAsequencing) sample 7 was removed for analysis because of the high percentage of ERCC spike-in counts (> 1%)

Gene expression assays (RT-qPCR) were done with 2 or 3 technical replicates per sample.

For image analysis of clonogenicity assays, image names were blinded and processed in a random order to avoid experimenter bias. Colonies
were then manually counted after automatic thresholding. In other analyses (image analysis, RT-qPCR, WB, RNAseq), automatic quantification
was used.

To analyse the clonogenicity assays, sample info was removed from image names before manual counting the number of colonies per image.
In other analyses, quantification was done by automated software, removing experimenter bias, therefore not requiring blinding

Primary Antibodies

Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204), 4370, Cell Signaling #17 Ref:05/2016, #17 Ref:01/2017, 1:1000 (WB), 1:200 (IF)

p44/42 MAPK (Erk1/2) (137F5) Rabbit mAb, 4695 S, Cell Signaling, #21 Ref:05/2016, 1:1000 (WB)

Phospho-Stat3 (Tyr705) (M9C6) Mouse mAb, 4113, Cell Signaling, #5 Ref:07/2016, 1:1000 (WB)

Phospho-Stat3 (Tyr705) (D3A7) XP® Rabbit mAB, 9145, Cell Signaling, #22 Ref:12/2013, 1:1000 (WB)
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Validation

Stat3 (124H6) Mouse mAb, 9139 S, Cell Signaling, #10, Ref:12/2016, 1:1000 (WB)

Gapdh (D4C6R) Mouse mAb, 97166 S Cell Signaling #3 Ref:05/2017, 1:2000 (WB)

Gapdh (D16H11) XP® Rabbit mAb, 5174 S Cell Signaling #6 Ref:11/2016, 1:2000 (WB)

Esrrb Monoclonal Mouse IgG2a Clone # H6705 (m), PP-H6705 Perseus Proteomics, Lot A2, 1:500 (WB)

Nanog (rabbit, poyclonal), A300-398A, Bethyl Laboratories, Inc., 1:2000 (WB)

H3 (rabbit, poyclonal), ab1791, Abcam, 1:5000 (WB)

Integrin beta-1 / CD 29 Clone 9EG7 (RUO) (rat), 553715, BD Biosciences, 1:100 (IF)

Sox1 (rabbit, polyclonal), 4194S, Cell Signaling, #2 Ref:03/2019, 1:100 (IF)

T/Brachyury (goat, polyclonal), #AF2085, R&D Systems, Lot KQP0315041, 1:400 (IF)

Fibronectin [EPR19241-46] (rabbit), ab199056, Abcam, 1:1000 (IF)

Fibronectin (rabbit, polyclonal), ab2413, Abcam, 200µg/ml (AFM), 1:500 (IF)

Normal Rabbit IgG (rabbit, polyclonal), 2729 S, Cell Signaling, 200µg/ml (AFM)

Phospho-Paxillin (Tyr118) Antibody, 2541 Cell Signaling, #6 Ref:08/2015, 1 :50 (IF)

Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) (E10) Mouse mAb, 9106, Cell Signaling, 1:1000 (IF)

Secondary Antibodies

Anti-rabbit IgG, HRP-linked, 7074 S, Cell Signaling, #26 Ref:12/2016, 1:2500 (WB)

Anti-mouse IgG, HRP-linked, 7076 S, Cell Signaling, #32 Ref:12/2015, 1:2500 (WB)

Alexa Fluor®555 Phalloidin, 8953, Cell Signaling, #3 Ref:11/2016, 1 :20 (IF)

Goat anti rabbit 680, A21109, Thermofisher, 1:20000 (WB)

Goat anti mouse 790, A11357, ThermoFisher, 1:20000 (WB)

Antibodies were validated by the supplier for species reactivity (mouse, human) and specificity of the target. We reproduce some of
the information here and refer the reader to the datasheets for further details.

Phospho-p44/42, Cat 4370: detects endogenous levels of p44 and p42 MAP Kinase (Erk1 and Erk2) when dually phosphorylated at
Thr202 and Tyr204 of Erk1 (Thr185 and Tyr187 of Erk2), and singly phosphorylated at Thr202. This antibody does not cross-react with
the corresponding phosphorylated residues of either JNK/SAPK or p38 MAP kinases. Reacts with Human, Mouse and other species
(supplier information). We also conducted a negative control with MEK inhibitor which showed absence of phosphorylated ERK but
presence of total ERK.

ERK, Cat 4695 S: detects endogenous levels of total p44/42 MAP kinase (Erk1/Erk2) protein. The antibody does not cross-react with
JNK/SAPK or p38 MAP kinase. Reacts with Human, Mouse and other species (supplier information).

phospho Stat3, Cat 4113: Phospho-Stat3 (Tyr705) (M9C6) Mouse mAb detects endogenous levels of Stat3 only when phosphorylated
at Tyr705. This antibody does not cross-react with phospho-EGFR or the corresponding phospho-tyrosines of other Stat proteins.
Reacts with Mouse, Human and other species (supplier information). We conducted a negative control in a sample without LIF which
showed absence of phosphorylated Stat3 but presence of total Stat3.

phospho Stat3, Cat 9145: Phospho-Stat3 (Tyr705) (D3A7) XP® Rabbit mAb detects endogenous levels of Stat3 only when
phosphorylated at tyrosine 705. This antibody does not cross-react with phospho-EGFR or the corresponding phospho-tyrosines of
other Stat proteins. Reacts with Mouse, Human and other species (supplier information). We conducted a negative control in a
sample without LIF which showed absence of phosphorylated Stat3 but presence of total Stat3.

Stat3, Cat 9139: Stat3 (124H6) Mouse mAb detects endogenous levels of total Stat3 protein. Reacts with Huma, Mouse and other
species (supplier information).

Gapdh, Cat 97166: GAPDH (D4C6R) Mouse mAb recognizes endogenous levels of total GAPDH protein. Reacts with mouse, human
and other species.

Gapdh, Cat 5174: GAPDH (D16H11) XP® Rabbit mAb detects endogenous levels of total GAPDH protein. Reacts with mouse, human
and other species (supplier information).

Esrrb, Cat PP-H6705: Reacts with Human, mouse (supplier information). We controlled that this antibody gave no signal in a cell line
(mouse embryonic fibroblast) that did not express Esrrb, as seen in Figure 2b.

Nanog, Cat A300-398A: Reacts with mouse (supplier information). We controlled that this antibody gave no signal in a cell line
(mouse embryonic fibroblast) that did not express Nanog, as seen in Figure 2b.

H3, ab1791: Based only on sequence homology, we expect the antibody to react with multiple variants of H3 such as H3.1, H3.2 and
H3.3. Reacts with mouse, human and other species (supplier information).

Integrin beta-1 / CD 29, Cat 553715: The 9EG7 antibody reacts with the 130-kDa integrin "1 chain (CD29). CD29 has a broad tissue
distribution, including lymphocytes, endothelia, smooth muscle, and epithelia. 9EG7 mAb has been shown to inhibit both the !6"1-
mediated binding of lymphocytes to endothelial cells and the adhesion mediated by activated, but not unactivated, !4"1-integrin.
The source of the immunogen was mouse lymph node-derived endothelial cell line TME. Reacts with mouse (supplier information).

Sox1, Cat 4194: Sox1 Antibody detects endogenous levels of total Sox1 protein. It does not cross-react with endogenous levels of
other Sox proteins, including Sox2 and Sox3. Reacts with mouse and rat, predicted to react with human (supplier information).

T/Brachyury, Cat AF2085: Detects human Brachyury in direct ELISAs and Western blots. In direct ELISAs, less than 10% cross-reactivity
with recombinant human TBX 6 is observed. Reacts with mouse, human.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

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

Fibronectin, Cat ab199056: Reacts with mouse, rat. Does not react with human. Western blot and IHC tests of human samples were
negative (supplier information). This antibody was used so as not to detect human plasma fibronectin or bovine rhodamine
fibronectin used for coating substrates.

Fibronectin, Cat ab2413: Reacts with mouse, human. Positive Control WB: Human colon tissue lysate, HepG2, NIH 3T3 whole cell
lysate. IHC-P: Human kidney tissue. ICC: HeLa cells (supplier information). This antibody was used to stain for human plasma
fibronectin used to coat the hydrogels.

IgG, Cat 2729: Normal Rabbit IgG is an unconjugated rabbit polyclonal antibody that is routinely used as a non-specific IgG control
(supplier information).

Phospho-Paxillin (Tyr118), Cat 2541: Phospho-Paxillin (Tyr118) Antibody detects endogenous levels of paxillin only when
phosphorylated at tyrosine 118. The antibody does not cross-react with other tyrosine phosphorylated proteins. Reacts with mouse,
human and other species (supplier information)

Phospho-p44/42 MAPK (Erk1/2), Cat 9106: Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) (E10) Mouse mAb detects endogenous
levels of p44 and p42 MAP Kinase (Erk1 and Erk2) when dually phosphorylated at Thr202 and Tyr204 of Erk1 (Thr185 and Tyr187 of
Erk2), but not singly phosphorylated at Thr202 or Tyr204. This antibody does not cross-react with the corresponding phosphorylated
residues of either SAPK/JNK or p38 MAP kinase. This antibody may cross-react with an unknown cytoskeletal protein in some cell
lines as visualized by immunofluorescence. Reacts with human, mouse and other species. (supplier information).

E14Tg2a mouse embryonic cells are a subclone of the E14 mouse cell line (Hooper et al., Nature 1987). The subclones were
derived in the groups of Austin Smith and Jenny Nichols.

Rex1GFPd2 were derived on a E14 background by the group of Austin Smith (Kalkan et al., Development 2017).

Rosa26-CreERT2+/+ mouse embryonic stem cells from a C57BL/6-Agouti background were derived by the group of BK Koo.

HNES1 human naive embryonic stem cell line were w derived by the groups of Austin Smith and Jenny Nichols (Guo et al.,
Stem Cell Reports, 2016,https://doi.org/10.1016/j.stemcr.2016.02.005)

cR-H9 (chemically reset) human naive embryonic stem cell lined were derived by the group of Austin Smith from H9 cells
obtained from the WiCell Research Institute (Guo et al., Development, 2017, https://doi.org/10.1242/dev.146811)

Shef-6 human pluripotent stem cell line was obtained from the Austin Smith group and was originally derived at Sheffield
University (Canham et al., 2015)

All cell lines derived in the Smith, Nichols or Koo groups at University of Cambridge were generously donated to us for this
work.

No authentication procedure performed by us for this study. Authentication was performed previously by the groups deriving
the cell lines, see references above.

All cell cultures tested negative for mycoplasma contamination. Testing was performed regularly.

No commonly misidentified cell lines were used in this study.

Mus musculus were used for chimaera experiments:

Species: mouse

Strain: C57BL/6 for host embryos and stud males

Strain: CBAB6F1 for recipient females

Strain: CD1 for the vasectomised males

Males were between 3 and 12 months old, females are over 6 weeks, and up to 6 months.

None used in this study

None used in this study

This research has been regulated under the Animals (Scientific Procedures) Act 1986 Amendment Regulations 2012 following ethical

review by the University of Cambridge Animal Welfare and Ethical Review Body (AWERB). Use of animals in this project was approved

by the ethical review committee for the University of Cambridge, and relevant Home Office licenses (Project license No. 80/2597) are

in place.




