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ARIVE The ARRIVE guidelines 2.0: author checklist

The ARRIVE Essential 10

These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers
cannot assess the reliability of the findings.

Item

Recommendation

Section/line
number, or reason
for not reporting

Study design

For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

The study used syngeneic mouse models of
colorectal cancer to evaluate the antitumor
efficacy of FGFR inhibition in combination
with PD-1 immune checkpoint blockade.
Four treatment arms were included: vehicle
control, FGFR inhibitor alone, anti-PD-1
antibody alone, and combination therapy.

The experimental unit was a
cage of animals.

Sample size

2

a. Specify the exact number of experimental units allocated to each group, and the
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample
size calculation, if done.

MC38 mouse models, for a total of 64 mice.
For the flow cytometry experiment, there

were 8 mice in each group, for a total of 32
mice. In the tumor re-challenge experiment,
the control group consisted of 5 mice, while

b.The sample size was determined based on
prior literature and effect size estimates. No
formal power calculation was conducted;
however, the group size aligns with that of
similar immunotherapy studies.

Inclusion and
exclusion
criteria

a. Describe any criteria used for including and excluding animals (or experimental
units) during the experiment, and data points during the analysis. Specify if these
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points
not included in the analysis and explain why. If there were no exclusions, state so.

c. For each analysis, report the exact value of nin each experimental group.

weeks old, healthy, and weighed between
18~ 22 g at baseline. Animals were excluded
from analysis if they showed signs of illness
unrelated to tumor progression, failed to
recover from tumor implantation, or died

b.In the flow cytometry experiment, two mice
were excluded due to poor hatching color of
antibodies, and in the RNAseq experiment,
one mouse was excluded due to significant
differences in aene expression

YU LIS Ut S T, 1 e
cytometry experiment, six mice were
analyzed for M1 TAM results, and eight mice
were analyzed for the remaining results. In
the RNAseq experiment, the PD-1

Randomisation

a. State whether randomisation was used to allocate experimental units to control
and treatment groups. If done, provide the method used to generate the
randomisation sequence.

b. Describe the strategy used to minimise potential confounders such as the order
of treatments and measurements, or animal/cage location. If confounders were
not controlled, state this explicitly.

treatment or control groups using
computer-generated randomization
sequences. Randomization was performed
when tumor volumes in the CT26 mouse
model reached approximately 30~ 60 mm?
and again when volumes reached 70~ 110
mm?, to ensure comparable tumor burden

animals from all treatment groups were
housed under identical environmental
conditions (temperature, humidity, light/dark
cycle) and randomly distributed across cages
and cage positions on the rack

Treatment and sample collection were
performed at the same time of day for all

Blinding

Describe who was aware of the group allocation at the different stages of the
experiment (during the allocation, the conduct of the experiment, the outcome
assessment, and the data analysis).

investigator not involved in treatment
administration or data analysis.

The personnel responsible for treatment
administration were aware of group
assignments, but outcome assessment (e.g.,
tumor measurement, flow cytometry
analysis) and data analysis were conducted
bv investiaators blinded to treatment arouns

Outcome
measures

a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers,
or behavioural changes).

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the
outcome measure that was used to determine the sample size.

lymphocytes was measured by flow
cytometry.

Macrophage polarization: M1 and M2
macrophages in tumors were quantified by
flow cytometry.

IMe main ouIcome measure of Nypowesis
testing is the change in tumor volume after
treatment in each group, while secondary
outcome measures include immune cell
infiltration (CD8 T cells, PD-1 T cells),

~utnkine sacratinn and manica cindival time.

Statistical
methods

a. Provide details of the statistical methods used for each analysis, including
software used.

b. Describe any methods used to assess whether the data met the assumptions of
the statistical approach, and what was done if the assumptions were not met.

Tukeyl s mulfiple comparisons test.
Survival curves were evaluated using the
Kaplan™ Meier method, with statistical
significance determined by the log-rank test.
Transcriptomic data (RNA-seq) were

Ul Were assesseu 101 nuniaity using uie
Shapira™ Wilk test and for homogeneity of
variances using Levenel’ s test where
applicable.
A p-value of <0.05 was considered

it

Experimental
animals

a. Provide species-appropriate details of the animals used, including species, strain
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune
status, genetic modification status, genotype, and any previous procedures.

CT26 mouse model (BALB/C mice)
MC38 mouse model (C57BL/6 mice)
Gender: Female

Ageldevelopmental stage: 8 weeks old
Weigh 18-22g

Raised in SPF grade animal facilities
(temperature 22 + 2 ° C, humidity 50 + 10%,
12/12 hour light dark cycle)

Health status: Healthy

Genetic modification: wild-type

Experimental
procedures

For each experimental group, including controls, describe the procedures in enough
detail to allow others to replicate them, including:

a. What was done, how it was done and what was used.
b. When and how often.
c. Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

4. All SampliNg Operauons were conauctea
under SPF conditions, and the operators
were trained and qualified to use sterile tools.
5. Tumor tissue analysis is used to evaluate
the offarte of driine an immiina call ciihcate
20U g (LU M/Kg) anu-mouse FU-1 anupoay
(Bio X Cell, BEO146) or isotype control IgG
(Bio X Cell) on days 0, 3, 6, and 9. FGFRi
(10 mgrkg) was administered orally daily

fram dave Nt 14 Manisa wainht and timor

central laboratory of Shandong First Medical
University, strictly following the aseptic
procedures during the experiment. All mice
were adaptively fed for one week before the
previous research

Combination therapy interval: avoiding
pharmacokinetic interactions

Tumor termination criteria: volume>2000 mm

Results

10

For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.

3. HC result score: calculated as the
average number of positive cells + SD per
image;

4.1n transcriptome data analysis, expression
levels are expressed as TPM or FPKM, and
differential expression is determined usina

After conducting analysis of variance
(ANOVAY), Tukey's test was used to compare
multiple groups, and a p-value less than 0.05
was considered statistically significant.
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The Recommended Set

These items complement the Essential 10 and add important context to the study. Reporting the items in both sets
represents best practice.

Section/line
Item Recommendation number, or reason
for not reporting
Abstract 11 Provide an accurate summary of the research objectives, animal species, strain
. . . . . ‘We investigated the immunomodulatory effect:
and sex, key methods, principal findings, and study conclusions. e e
.. ) . ) fibroblast growth factor receptor (FGFR)
Background 12 a. Include sufficient scientific background to understand the rationale and e oA, ver 14 e 1 CRC remains
context for the study, and explain the experimental approach. T e e oo
PN1 monaclonal antihndv has heen
b. Explain how the animal species and model used address the scientific A e S Troute St GALBlE.
. . . . and C57BL/6) to simulate the microsatellite
objectives and, where appropriate, the relevance to human biology. stable (MSS) and highly microsatelite
Covering comman i meteouar taaures.
Objectives 13 Clearly describe the research question, research objectives and, where
a - g Although PD-1 inhibitors have shown efficacy it
appropriate, specific hypotheses being tested.
Ethical 14  Provide the name of the ethical review committee or equivalent that has approved This sty wasconduced in compance i
. . . . . all applicable ethical regulations and was
statement the use of animals in this study, and any relevant licence or protocol numbers (if Z?.Z’E’Sﬁé’g"é,?ﬁ?;"ifj’Sé’ii"e’r"s‘fiiiﬁfma
applicable). If ethical approval was not sought or granted, provide a justification. Frovincil Hospial (Shandong Provinciel
;u‘lzgr;ﬁg ‘infcrmed and agree to participate
Housing and 15  Provide details of housing and husbandry conditions, including any environmental
. Facility level: SPF (pathogen free) animal roon
husbandry enrichment. v (pathogen free
Animalcareand 16 a. Describe any interventions or steps taken in the experimental protocols to g tmr oculaton ncueron 5.
- - . . . maintenance 1.5-2%). In addition, animals in
monitoring reduce pain, suffering and distress. iﬂiiiﬁiﬁi.%féﬁa‘é)iﬁ‘“ in‘he same group
b. Report any expected or unexpected adverse events. b T i n 5 comtnation therany arou
sr!ow_ed mild weigm_loss. but did not meet the
c. Describe the humane endpoints established for the study, the signs that were | e reuhansa
monitored and the frequency of monitoring. If the study did not have humane Sndpats were reached, indluding tamor
endpoints, state this. Compared o day 0. Surva aurtion (n
days) was defined as the time from day 0
un|i! euthanasia or death. S_urv!val curves for
. . . . . that FGFR pathway activation contributes to
Interpretation/ 17  a. Interpret the results, taking into account the study objectives and hypotheses, | immune evasion mechansms i various
scientific current theory and other relevant studies in the literature. e o supEresin
im Iications ) . . . . . ) imnrovina LP:nnn%P to PD-1 h\nnikad:
P b. Comment on the study limitations including potential sources of bias, ?ﬂ?{?&?.ﬁ:&’éﬂ:ﬁéj‘};ﬂg{;;"né‘ﬁﬁ;"iﬁ;‘s
. . . . . < . . . to clinical settings. Additionally, the immune
limitations of the animal model, and imprecision associated with the results. ﬁiﬂi.":;2“Z?.i??.l,"ﬁn"&ﬁ%&i;“Sﬁsimems
due to sneg;es»sneciflc differences in iﬁ1mune
Generalisability/ 18 Comment on whether, and how, the findings of this study are likely to generalise ::ﬁz:ga(w;;cpgarrggv;osﬂ:yfsttg;Réor_r:\)is;?ig
translation to other species or experimental conditions, including any relevance to human conversion needs o b promoted ough the
biology (where appropriate). i, Conduc phass 1 il rgeing
patients with high FGFR3 expression and
Protocol 19 Provide a statement indicating whether a protocol (including the research 10 esearch questons keycesian
. . . . | ures, and analys i Study
registration question, key design features, and analysis plan) was prepared before the study, | uee seieioped n deti vefore tre siartof
and if and where this protocol was registered. oy, e orbefor the
Data access 20 Provide a statement describing if and where study data are available.
20.RNA sequencing datay generated in this st
Peclaration of 21 a. Declare any po'gential conflicts of interest, including financial and non-financial. |the authors declare that they
interests If none exist, this should be stated. have no competing interests.
b. Listall funding sources (including grant identifier) and the role of the funder(s) |5y @sziziczn s s esearen
in the design, analysis and reporting of the study. B o oo
Strategic Research (FFL-0043), and the
N C Mational Centre
R o www.ARRIVEguidelines.org
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of Animals in Research
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	Study design - 1a: The study used syngeneic mouse models of colorectal cancer to evaluate the antitumor efficacy of FGFR inhibition in combination with PD-1 immune checkpoint blockade. Four treatment arms were included: vehicle control, FGFR inhibitor alone, anti-PD-1 antibody alone, and combination therapy.
	Study design - 1b: The experimental unit was a cage of animals.
	Sample size - 2a: a.For the anti-tumor activity experiment, there were 8 mice in each group of CT26 and MC38 mouse models, for a total of 64 mice. For the flow cytometry experiment, there were 8 mice in each group, for a total of 32 mice. In the tumor re-challenge experiment, the control group consisted of 5 mice, while the treatment group had 4 mice, for a total of 9 mice. So the total number of mice is 105
	Sample size - 2b: b.The sample size was determined based on prior literature and effect size estimates. No formal power calculation was conducted; however, the group size aligns with that of similar immunotherapy studies.
	Inclusion and exclusion criteria - 3a: a.All inclusion and exclusion criteria were pre-specified prior to the start of the study. Animals were included if they were 6–8 weeks old, healthy, and weighed between 18–22 g at baseline. Animals were excluded from analysis if they showed signs of illness unrelated to tumor progression, failed to recover from tumor implantation, or died before treatment initiation. Data points were excluded if tissue samples were insufficient or compromised for downstream analysis.
	Inclusion and exclusion criteria - 3b: b.In the flow cytometry experiment, two mice were excluded due to poor hatching color of antibodies, and in the RNAseq experiment, one mouse was excluded due to significant differences in gene expression
	Inclusion and exclusion criteria - 3c: c.In the anti-tumor activity experiment, each group consisted of eight mice. In the flow cytometry experiment, six mice were analyzed for M1 TAM results, and eight mice were analyzed for the remaining results. In the RNAseq experiment, the PD-1 monotherapy group consisted of seven mice, while the other groups consisted of eight mice
	Randomisation - 4a: Animals were randomly assigned to treatment or control groups using computer-generated randomization sequences. Randomization was performed when tumor volumes in the CT26 mouse model reached approximately 30–60 mm³ and again when volumes reached 70–110 mm³, to ensure comparable tumor burden across groups prior to treatment initiation. 
	Randomisation - 4b: To minimize potential confounding factors, animals from all treatment groups were housed under identical environmental conditions (temperature, humidity, light/dark cycle) and randomly distributed across cages and cage positions on the rack.
Treatment and sample collection were performed at the same time of day for all groups to reduce circadian variation.
	Blinding - 5: Group allocation was performed by an investigator not involved in treatment administration or data analysis.
The personnel responsible for treatment administration were aware of group assignments, but outcome assessment (e.g., tumor measurement, flow cytometry analysis) and data analysis were conducted by investigators blinded to treatment groups to minimize bias.
	Outcome measures - 6a: Tumor volume: Measured every 3 days using digital calipers, calculated as (length × width²) / 2.
Survival time: Recorded as the number of days from tumor inoculation to euthanasia based on humane endpoints.
T cell exhaustion markers: The proportion of PD-1⁺ CD8⁺ T cells in tumor-infiltrating lymphocytes was measured by flow cytometry.
Macrophage polarization: M1 and M2 macrophages in tumors were quantified by flow cytometry.
Immunofluorescence: Determine the expression of CD8, PD1, and IFNg through immunofluorescence staining
Gene expression: Immune-related gene expression was assessed by RNA-seq.
Cytokine production: IFNg levels in culture supernatants from co-cultured T cells were quantified using ELISA.
	Outcome measures - 6b: The main outcome measure of hypothesis testing is the change in tumor volume after treatment in each group, while secondary outcome measures include immune cell infiltration (CD8 ⁺ T cells, PD-1 ⁺ T cells), cytokine secretion, and mouse survival time.
	Statistical methods - 7a: Tumor growth curves were analyzed using one-way ANOVA with Tukey’s multiple comparisons test.
Flow cytometry data (e.g., proportion of PD-1⁺ CD8⁺ T cells, M1/M2 macrophage ratios) and cytokine quantification (e.g., IFNg) were analyzed using one-way ANOVA with Tukey’s multiple comparisons test.
Survival curves were evaluated using the Kaplan–Meier method, with statistical significance determined by the log-rank test.
Transcriptomic data (RNA-seq) were analyzed using DESeq2 for differential gene expression, with Benjamini–Hochberg adjustment to control false discovery rate (FDR). Pathway enrichment was performed using GSEA and ClusterProfiler.Perform bioinformatics data statistical analysis using R software (version 4.2.2)
	Statistical methods - 7b: Data were assessed for normality using the Shapiro–Wilk test and for homogeneity of variances using Levene’s test where applicable.
A p-value of <0.05 was considered statistically significant.
	Experimental animals - 8a: CT26 mouse model (BALB/c mice)
MC38 mouse model (C57BL/6 mice)
Gender: Female
Age/developmental stage: 8 weeks old
Weigh：18-22g
	Experimental animals - 8b: Jinan Xingkang Experimental Animal Co., Ltd
Raised in SPF grade animal facilities (temperature 22 ± 2 ° C, humidity 50 ± 10%, 12/12 hour light dark cycle)
Health status: Healthy
Genetic modification: wild-type
Previous operation: None
	Experimental procedures - 9a: Experimental model establishment (tumor inoculation):
CT26 or MC38 cells were subcutaneously injected into the right back of mice and used to establish homologous transplant colorectal cancer models under BALB/c and C57BL/6 backgrounds, respectively.
2. Cells were confirmed to have activity>95% by trypan blue staining before inoculation and resuspended in sterile PBS.
3. After vaccination, tumor growth should be monitored every 3 days using a caliper, calculated according to the volume formula (V=0.5 × length × width ²).
4. Treatment begins when the tumor volume of CT26 and MC38 mice reaches 30-60 and 70-110 mm ³, respectively.

Tumor tissue sampling process
After the treatment cycle, the mice were euthanized using cervical dislocation method (under isoflurane anesthesia).
2. The tumor tissue is immediately excised and divided into two parts: one part is used for flow cytometry, and the other part is used for IHC or cryopreservation for RNA extraction.
3. The flow detection sample should be processed within 1 hour after sampling; Immediately fix the IHC sample in 4% paraformaldehyde for 24 hours; RNA samples were rapidly frozen in liquid nitrogen and stored at -80 ° C.
4. All sampling operations were conducted under SPF conditions, and the operators were trained and qualified to use sterile tools.
5. Tumor tissue analysis is used to evaluate the effects of drugs on immune cell subsets, inflammatory cytokine expression, and signaling pathways.

Flow cytometry analysis
1. The tumor tissue is cut into pieces using a razor and digested with collagenase I and DNAse enzymes for 30-45 minutes to prepare a single-cell suspension; Filter with a 70 µ m cell strainer and count after washing.
2. Staining with antibodies
3. Data collection: BD LSRFortessa ™  flow cytometer； Analyze the use of FlowJo v10.
4. All antibodies were purchased from BioLegend or BD and stained in the dark at 4 ° C.
5. Flow cytometry is used to reveal the effects of different treatments on tumor infiltrating immune cells, including T cell functional status and macrophage polarization.

Immunofluorescence staining
1. Paraffin embedded tumor tissue sections (4 µ m) for immunofluorescence analysis.
2. The positive staining area or cell count was analyzed by ImageJ.
3. Three random fields of view were selected from each animal for independent double-blind analysis.
4. Verify the flow cytometry results and analyze the effects of FGFR3 expression and treatment on cell proliferation and infiltration of immune cells.
	Experimental procedures - 9b: Mice received intraperitoneal injections of 200 μg (10 mg/kg) anti-mouse PD-1 antibody (Bio X Cell, BE0146) or isotype control IgG (Bio X Cell) on days 0, 3, 6, and 9. FGFRi (10 mg/kg) was administered orally daily from days 0 to 14. Mouse weight and tumor volumes were measured every three days.
	Experimental procedures - 9c: All experiments were conducted in the central laboratory of Shandong First Medical University, strictly following the aseptic procedures during the experiment. All mice were adaptively fed for one week before the experiment.
	Experimental procedures - 9d: Drug concentration: determined based on previous research
Combination therapy interval: avoiding pharmacokinetic interactions
Tumor termination criteria: volume>2000 mm ³ or ulcer/weight loss>30%
	Results - 10a: 1. Tumor volume growth curve: The tumor volume of each group is expressed as mean ± standard deviation at each time point to reflect the treatment effect;
2. The proportion of immune cells is expressed as mean ± standard deviation;
3. IHC result score: calculated as the average number of positive cells ± SD per image;
4. In transcriptome data analysis, expression levels are expressed as TPM or FPKM, and differential expression is determined using log ₂ FoldChange and adj.P-value.
Each experiment was independently repeated three times to verify reproducibility. The data trends obtained from repeated experiments are consistent and will be included in the final analysis.
	Results - 10b: After conducting analysis of variance (ANOVA), Tukey's test was used to compare multiple groups, and a p-value less than 0.05 was considered statistically significant.
	Abstract - 11: We investigated the immunomodulatory effects of FGFR inhibition in combination with PD-1 blockade in CT26 and MC38 murine CRC models. In vitro co-culture systems were used to evaluate T cell activation upon FGFR3 blockade. RNA sequencing and bioinformatics analyses, including TCGA dataset evaluation, were conducted to elucidate molecular mechanisms and clinical relevance.
	Background - 12a: Immune checkpoint inhibitors (ICIs) have demonstrated limited efficacy in microsatellite stable (MSS) colorectal cancer (CRC). The fibroblast growth factor receptor (FGFR) signaling pathway contributes to tumor immune evasion, yet its role in CRC remains insufficiently understood.The necessity of using FGFR inhibitors in combination with PD1 monoclonal antibody has been demonstrated through anti-tumor activity, flow cytometry, immunofluorescence, RNAseq and other experiments.
	Background - 12b: This study used two colorectal cancer models with immune active mouse strains (BALB/c and C57BL/6) to simulate the microsatellite stable (MSS) and highly microsatellite unstable (MSI-H) subtypes of human CRC, covering common clinical molecular features.
	Objectives - 13: Although PD-1 inhibitors have shown efficacy in microsatellite highly unstable (MSI-H) colorectal cancer, the response rate in microsatellite stable (MSS) patients is less than 12%. The core scientific question of this study is whether targeting the FGFR signaling pathway can overcome immunotherapy resistance in MSS type CRC. We first evaluate the synergistic anti-tumor effect of FGFR inhibitor (FGFRi) combined with anti-PD-1 therapy in MSS type CRC model. Analyzed the mechanism of FGFRi on immune reprogramming of tumor microenvironment.
Based on previous evidence, we hypothesize that FGFR3 promotes an immunosuppressive microenvironment by regulating polarization of tumor associated macrophages (TAMs). Blocking FGFR3 can enhance CD8+T cell function, and combination therapy will significantly prolong survival.
	Ethical statement - 14: This study was conducted in compliance with all applicable ethical regulations and was approved by the Review Committee of Shandong First Medical University Affiliated Provincial Hospital (Shandong Provincial Hospital) (Approval No.: No.2023-065). All authors are informed and agree to participate in this study.
	Housing and husbandry - 15: Facility level: SPF (pathogen free) animal room
Temperature/humidity: 22 ± 1 ° C/50 ± 5% (continuous monitoring system)
Light cycle: 12 hours of light/12 hours of darkness (7:00-19:00)
Ventilation: HEPA filtered air, with 15 air changes per hour
Noise control:<55 decibels (regular sound level meter testing)
Cage type: IVC (Independent Ventilation Cage Box)
Padding: Sterilized corn cob padding (changed twice a week)
Feed: Radiation sterilized standard rodent feed, free to eat
Drinking water: acidified water (pH 2.5-3.0), supplied through an automatic drinking water system
	Animal care and monitoring - 16a: a.Isoflurane inhalation anesthesia is used during tumor inoculation (induction 5%, maintenance 1.5-2%). In addition, animals in the same cage are treated in the same group to avoid social isolation
	Animal care and monitoring - 16b: b.The mice in the combination therapy group showed mild weight loss, but did not meet the criteria for euthanasia
	Animal care and monitoring - 16c: c.Mice were euthanized when tumor volumes exceeded 2000 mm³, or if other humane endpoints were reached, including tumor ulceration or a 30% body weight loss compared to day 0. Survival duration (in days) was defined as the time from day 0 until euthanasia or death. Survival curves for each group were generated using GraphPad Prism software.
	Interpretation scientific implicationsm - 17a: The results of this study demonstrate that the combination of FGFR inhibition and PD-1 immune checkpoint blockade exerts a synergistic antitumor effect in the CT26 and MC38 syngeneic colorectal cancer mouse models. This finding supports our initial hypothesis that targeting FGFR signaling may enhance the efficacy of immunotherapy by modulating the tumor immune microenvironment. These results are consistent with previous reports indicating that FGFR pathway activation contributes to immune evasion mechanisms in various tumor types. Our findings suggest that FGFR inhibition may reverse immune suppression and increase T-cell infiltration, thereby improving response to PD-1 blockade.

Moreover, the study contributes to the growing body of literature highlighting the importance of combinatorial strategies to overcome resistance to immune checkpoint inhibitors. In light of current therapeutic challenges in colorectal cancer, particularly in tumors with low immunogenicity, this combinatory approach may offer a promising avenue for enhancing antitumor immunity and improving clinical outcomes.
	Interpretation scientific implications - 17b: Several limitations of the present study should be acknowledged. First, although efforts were made to reduce allocation and performance bias through randomization and blinding, subtle biases may still exist. Second, the use of subcutaneous tumor models such as CT26 and MC38, while widely accepted, may not fully recapitulate the complex tumor microenvironment of orthotopic or spontaneous colorectal cancers in humans. This limits the generalizability of the findings to clinical settings. Additionally, the immune response observed in syngeneic mouse models may differ from that in human patients due to species-specific differences in immune regulation. Furthermore, only one dosing regimen and treatment schedule were evaluated; therefore, the optimal therapeutic window and long-term efficacy remain to be fully elucidated. Future studies incorporating orthotopic models, different genetic backgrounds, and longitudinal immune profiling will be critical to validate and expand upon these findings.
	Generalisability/translation - 18: The core finding of this study is that FGFR inhibitors combined with PD1 monoclonal antibodies drive immune activation, providing a mechanistic framework for the combined immunotherapy of MSS type CRC. The conversion needs to be promoted through the following steps:
Validate safety in non-human primate models; Conduct phase II trials targeting patients with high FGFR3 expression and Combining dynamic monitoring technology for microenvironment.
	Protocol registration - 19: 19.All research questions, key design features, and analysis plans of this study were developed in detail before the start of the study. In addition, the ethics of mouse experiments have been applied for before the start of the experiment
	Data access - 20: 20.RNA sequencing data generated in this study have been deposited in the Novogene MAGIC system. Additional supporting data are available in the Supplementary Materials or can be obtained from the corresponding author upon reasonable request.
	Declaration of interests - 21a: The authors declare that they have no competing interests.
	Declaration of interests - 21b: Y.C.’s research group is generously supported by grants from the Natural Science Foundation of Shandong Province (ZR2022MH085) and the Science Foundation of Jinan City (202134027). Y.M.’s research group is generously supported by grants from the SciLifeLab (SLL2019/9, SciLifeLab Fellowship), the Swedish Foundation for Strategic Research (FFL-0043), and the Swedish Cancer Society (220474JIA; 232656Pj). The project was partially supported by a starting grant from the Swedish Research Council (2022-01461).


