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Background

The reduced scope, and number of genes profiled by typical liquid biopsy panels can result in missed biomarkers including
neoantigens, which may change with treatment, as well as potentially undetected resistance mechanisms and pathways
beyond the scope of targets typically captured by panels. To address these limitations, we used a whole-exome scale liquid
biopsy monitoring platform, NeXT Liquid Biopsy, to analyze head and neck squamous cell carcinoma (HNSCC) patients that have
received anti-PD1 therapy. Presently, we sought to (1) monitor neoantigen changes in cfDNA as a complement to tumor
biopsy-derived neoantigens, (2) compare the impact of tumor escape mechanisms, including HLA-LOH, on neoantigens
identified in tissue and cfDNA and (3) to identify novel biological signatures that combine information from both solid tumor
and liquid biopsies.

Methods

Pre- and post-intervention matched tumor, normal and plasma samples were obtained from a pilot cohort of 9 patients with
HNSCC. Following initial sample collection all patients received a single dose of nivolumab, followed by definitive resection of
the primary tumor mass approximately one month later when possible, or a second biopsy where resection was impractical
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mutation occurred in TP53, which was identified in
3 patients at both treatment timepoints. GNAQ,
which is involved in GTPase activity, was initially
found in a single subject pre-intervention, and in
two additional patients post-intervention.
Appearance of new mutations in this manner could
be due, at least in part, to increased tumor
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Tumor immune infiltration and immunoregulatory influence
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Immune landscape of the tumor microenvironment in HNSCC. TIL enrichment scores for individual cell types are shown. Pre- vs. post-treatment comparisons of 8 different TILs
(BCGE, B cell; DCIM, immature dendritic cell; MACR, macrophage; NKCE, natural killer cell; PCDC, plasmacytoid dendritic cell; TRE4, CD4+ T cell; TRE8, CD8+ T cell; TREG, regulatory

T cell). CD8/TREG ratios are shown comparing low vs. high immune infiltrated malignancies, and pre vs post treatment.

(resection, n=5; biopsy, n=4). Solid tumor and matched normal samples were profiled using ImmunolD NeXT, an augmented 100 - 100 - : "N"”'“‘"" - . . shedding in response to therapy.
exome/jcranscrlpto.me platform ano! analysis plpel!ne.whlch produc.es comprehensive tumor mgtatlon mformatlon, 9ENe 57 " g " 7 C>T transitions made up the bulk of identified We investigated TIL infiltration as it is a favorable prognostic factor in a number of cancer types - TlLs are
expression quantification, neoantigen characterization, HLA typing and LOH, TCR repertoire profiling and tumor g 50 - ‘ %07 & 50 - s0 | == — . p. associated with increased levels of tumor neoplastic antigens, which may influence response to therapy and 1204
microenvironment data. For the plasma samples, we performed exome-scale cfDNA profiling with the ImmunolD NeXT Liquid e 2 * SNVs, and remained consistent through treatment . N . ’ . . ®
N e et .t t'p - Dpt f F’)ch t o P ¥ ch o e d('] ® 25 — ++* 25 R 25 - -__* 25 - (“45%, across both timepoints). We observed a overall survival. Additionally, an increased number of TILs has been associated with response and favorable
lopsy platform to detect somatic variants. Data from these two platforms were compared with corresponding clinical findings. . —_——  _ ) = o, : .. .. . . . ] ik . N
ot Tee oot ToG oA Tom - od T marked increase in T>G transversions which prczjgn;i./ls in Ssog’éczlmcal trials evaluattln(g]I the efficacy ofPD 1/P]?| L1 ].I:nthItOI’.S]; TZ gvaluate Tllﬁs in both HI;V N
100 - oo expanded from ~7% pre-intervention to ~19% ah — . umors, we gene.ra ed gene expression profiles rgm purifie |mmun.e. cells representing
@ 75 — : : different cell lineages. These profiles were then used to create immune cell specific reference gene o
/ ‘ ImmunoID NeXT '..c=’ § pOSt'|ntervent|On . . . . . . . 3 O
§ 50 - % s - signatures, enabling quantification of cellular abundances. Using ssGSEA we found consistent enrichment g ¢
DNA & RNA Tumor escape HLA type, ORI BOR mmune S 2 25 - = s - of all cell types following therapeutic intervention, suggesting at least some level of immune response to E . @
_ MSI Oncoviruses - : : :
;%vggaogzeor:/:; neoant,gens ri (I)rgn;;tr;ers mLCtDaT ;&ns repertoire repertoire signatures 0 - therapy, irrespective of patient outcome. . L $
) u u I ]
= - = * * Q %@ D i i i i Large shifts in variant allele frequency (VAF) were detected in
= ? .. 2 namic VAF In response to intervention g quency . nvest . . aher |
= £38 P y . . . . . +
| % = :) X - all patients despite the relatively short period of time !_everaglr;g ’Lhe TIL|S c!ata, we mve(sjtlggLedhth? CD8 /'Il'reg cell rlatl.o, anq Lound ’g:at. it trended hlghher |rt1).the " .
I ° ° ° ° ° - —-—
~ | S patient 11 Patient 8 Patient 12 between pre- and post-intervention timepoints. Genes with :mmlune Ig pppu art]lon ;ompare h‘W;;[ the |mn?luqe ow popuf.zlatloh, Wlt. nor;[a g mcreasr?sstt e slu J.ect o o L
Tumor genomics Immune repertoire & microenvironment - ) ) the IargeSt absolute VAF Changes are hlghllghted for three .eve , Suhggﬁstlng that §Sp|te (ljg el;j .Overa Immlune |.n ;Itrathn Vlvnh the ||'T?:1.Uﬂe|:”\|lgSCCpOpU athbn, Pre—mtervent:onTimePOintPost—mtervent:on
Results : = £ batients at left. Patient 1, a responder, shows a greater immune- |g tum.ors expebrlencedre uc”e gﬁmuTorelgu a.tory in I;lgnce. en stratifying hte tumors IIy
: i g number of genes with declining VAF than non-responding ’lcreatmlent tllme|?co_|rnt, V\ile.of.lserv.e snI;a Su cht— evg variances. Irlorto.trﬁatment, tumors disp a;(/jgsner;a y
Patient demographics L — = patients 8 and 12, who present with predominantly increasing O [SVE S 1 ' C€8 [NTNATOM, B ConsISTENT TMuIOreguaiary ntuence os represemec by e
o o .. /\ :, B, // VAFs. Further investigation of specific genes that undergo F:omparaélvey Isnm ar. | reg ratlz.bn Egreemlen.t Wlt. .t ese |nc$_?s, we also detected a trend o
n esponaer on-responaer -value ° * ° ° ° > y
Age s et 7762 67.5(63-70) oz The demographics of the two groups of HNSCC subjects were similar. Baseline | 0 | === large VAF changes in response to therapy is ongoing, and increased cytolytic activity, as captured by the cytolytic activity score ( )
odpoe f2o o0% | characteristics were summarized for each treatment group and presented as o  mepont " e © Timepoint " °  Timepoint " may help identify additional response and resistance related . . .
etiorationgse 2o f2ss | frequency distributions and/or summary statistics. Baseline data for all mutations. Tra nscriptomic analy5|s
ot ateralonaue oo 00 ! comparisons were those values recorded before immunotherapy, at the time of
Sclp o ck 2% a5 ,  initial biopsy. Patient responses, as defined by standard RECIST criteria, or g1 A | : : RPN : PO TTN- I Immune response-regulating cell surface receptor signaling pathway - I
o o . g . ' oss of heterozygosit Neoantigen detection In solid and liquid | activati gnal | E—
T e 2 2% % histological assessment were classified as either responder or non-responder YIOSIY S OoTHS : sctaLe —— e e oo E—
“ramor 3(60% 2(50% 1 One patient stopped early due to biopsy proven metastatic disease. A second HLA-LOH and damaging APM mutations reduce capacity for antigen blop5|es LINC00937 - T " Antigen receptor-mediated signaling pathway - I
Stage at weatment e e = patient with early reccurrence and metastatic disease received subsequent presentation, and may facilitate immune evasion. HLA LOH is increasingly Composite neoantigen presentation score (NEOPS), which accounts for COL4A2-AS2- T | o Immune response-regulating signaling pathway - .
" 480% 2(50%) 0.1 — : . . : : : : . . . . ’ . . SDS- [ Adjusted P Value = Regulation of leukocyte activation - e Adjusted P Value
v 1120% 2(50% 081 chemoradiation (Cisplatin and 66Gy). recognized as a major tumor escape mechanism, particularly in impairment to neoantigen presentation and other established resistance SNORAG. - £ Immune response—activating signal transduction - — ) 005
immunotherapeutic interventions. Using DASH, a proprietary HLA LOH markers, was calculated for both solid tumor and cfDNA. In patients 2 S CATSPER3- — Zzzz o . . the" activation - - 0.004
o . o fo . o o . t' t t' t' - .
. . detection platform, we identified HLA-LOH in 33% of study participants. (hon-responder, blue) and 14 (responder, orange), we observed decrease © BCL2L2: ] 20 E eguc;:?:c(;p:,or:lzigonc;i?\:;:t’:v:rz;- __ 0.002
Concordant somatic events in tumor and plasma Patient 9, highlighted below, exhibited allele-specitic loss in HLA- A, B and in neoantigen burden following therapy. Interestingly, these patients sTx16) [T [ Activation of immune response - - 0001
. . . . . . . TCN1 - _ p— i i i
. N C, likely resulting in a reduced capacity for antigen presentation in that presented opposing outcomes in cfDNA, possibly reflecting their differing I\fI:IAT- — T Glycoprotein biosynthetic process - .
Cancer 'I:;;ﬁn:lézaégail2l3ei?<o—2T2NOMO Cancer TI:/al::l:elaDc;l1?14d2l\?e2g1—4T2N0M0 1 . . Glycoproteln metabo"c prOceSS 1 _
Treatment:Unre.sectable/CheckpointBlockade Treatment: Res.ection&CheckpointBIockade patlent' reSpOnSG tO therapy. TraCklng NEOPS frOm bOth CfDNA and SOlld tLImOr KCNQ1OT1 _ Protein g|ycosy|at|on - _
Clinical Outcome: Progressive Disease (Deceased) Clinical Outcome: Early Recurrence - T4AN1 (Alive) . . SPECC1L _ Macromolecule glycosylation | _
Pre Treatment 34 Monitoring Post Treatment Pre Treatment 330 Monitoring Post Treatment may res ult in a more robust biomarker. PVT - _ Glycosylation - _
PanelB -0 Panel B — 1 2000 ] - (O ICQ -O I(*) _-3 6 é é

s A*33:03:01 2 o .
Log2 Expression

s A¥02:07:01 Normalized Enrichment Score

79 Monitoring Plasma . Tumor 232 Monitoring
Panel A — 3 umor Plasma Ll Panel A— 9
Panel B -1 Panel B -3

Plasma

Tumor Tumor

Plasma

Tumor
Coverage
=
o
o
o

-y
a

We next investigated transcriptomic profiles within the cohort. Shown here are the top 15 genes differentially expressed in post- versus pre-treatment.
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