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Background Immune checkpoint blockade (ICB) therapy has
significantly improved clinical outcomes; however, a significant
proportion of patients fail to develop durable responses.1

Therefore, novel targetable biomarkers are needed. Our group
has previously shown that the composition of the gut micro-
biome and presence of intratumoral tertiary lymphoid struc-
tures (TLS) can influence response to ICB.2-4 Here, we study
three randomized phase II neoadjuvant ICB trials [melanoma
(MEL; NCT02519322; n=23), non-small-cell lung cancer
(NSCLC; NCT03158129; n=31)5 and sarcoma (SARC;
NCT02301039; n=17)] to investigate the relationship and
interplay between these two established determinants of
response.
Methods Patients were defined as responders (R) or non-res-
ponders (NR) based on major pathologic response (MPR;
MEL and NSCLC-viable £ 10%; SARC-hyalinization � 30%).
Transcriptional profiles of tumor specimen collected pre-ICB
(MEL and SARC) and post-ICB (MEL, SARC and NSCLC)
were used to score and dichotomize patients (by median)
based on a TLS gene signature (LTA, LTB, TNFSF14,
CXCL13, CCL18, CCL19, CCL21, CD79B, CR2, PAX54A1,
MZB1). Paired baseline stool samples were profiled via meta-
genomic sequencing to characterize the composition and the
molecular and metabolic function using MetaPhlAn 3.0 and
HUMAnN 3.0, respectively.
Results There were 21 R overall (NSCLC n=9; MEL n=9;
SARC n=3). TLS signature was significantly higher in R vs
NR on-treatment with ICB (p=0.032; unpaired t-test). Longi-
tudinal evaluation of transcriptional profiles showed increased
expression of the TLS signature with treatment in R
(p=0.032; paired t-test) but not in NR (p>0.99; paired t-
test). Following patient dichotomization by TLS score, analysis
of baseline microbiome profiles revealed the presence of
unique TLS-associated gut microbiome signatures, including
enrichment of specific taxa such as Holdemanella and Lacto-
coccus (ANCOM-BC; p<0.0001). Further analysis of Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathways in
baseline stool metagenomes suggested enhanced function of
membrane transport proteins (q=0.006) in TLShighpatients and
increased carbohydrate metabolism (q=0.04) in TLSlowpatients.
Conclusions Our data suggest that unique gut microbiome fea-
tures are associated with TLS in the context of treatment with
ICB in solid cancers. Future mechanistic and translational
studies will seek to validate and parlay these novel findings
into microbiome-based treatments to induce TLS and/or aug-
ment the efficacy of ICB in solid tumors.
Trial Registration NCT02519322, NCT03158129,
NCT02301039
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