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BACKGROUND

Standard-of-care adjuvant
therapy stratification

Performance of ctDNA-
based MRD detection

sandara
paooge S
ot repone 28

L)

CIDNAabsent —>  low risk

escalated
—>  adjwvant

@ resiual histologic
decaze treaiment

*D

CIDNA presont —» high rsk

\

Patients not achieving a pCR

Escalated treatment

Standard reatment

Time.

CtDNA

pathologic residual disease

@& o

37 1

. @
P CtDNA
sensitivity
=20%

47

‘\@

data from Magbana ot al, Cancor Coll2023

PCR status is currently used to define post-neoadjuvant risk but imperfectly predicts
recurrence, resulting in over and under-treatment of many patients™.

CDNA is falsely negative in most patients at the post-neoadjuvant timepoint who later
recur, limiting its ability to inform adjuvant treatments.
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(Left) Schermatic of approach; (Right) Co-mutation plot depicting the frequency of alterations in
post-chemotherapy tissues aggregated by case, along with posttreatment pathologic evaluation

and progression status.

There is a key unmet clinical need to quantitatively evaluate chemotherapy response.
We developed spatial MRD (sMRD), a novel personalized strategy for tissue-based

MRD detection.

We applied sMRD to 796 spatially-cataloged resection tissues from 29 breast cancers.

We th
patterns of chemotherapy response.

tumor bed

and described spatial

We explored genes and pathways related to tumor bed spatial patterns.

RESULTS

response patterns relate to

sMRD-defined
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(Lef) Contour plots of residual disease fodi distibutions; (Right, op) Schematic of 3D reconsinicion
method; (Right, bottorm) Maximal distance between involved disease foci (‘Dmax’) and distribution
through the tumor bed (Dispersion score), stratified by relapse status.
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(Top) Clonal relatedness of post-treatment tumor to the pretreatment tumor, with comrelation between
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(Lel?) Recurrently mna(ed genes strafified by relapse status, with effect of mutations in given gene on
nce-froo sunyal hazard ratiosfrom proportonal hazard model. (Rght) Clonal distibuion o single

Tuclootde vanenis (SNV). in raapsing palonts. A posiive Z.500rG a gene under

selection, and a negative z-Score represents a gene under negative selection.

Iherole of cilia in normal and tumor tissue
What are cilia and flagella?
" Gilia and flagella are microlubule-based, hair-ike organelles that share
structural elements — basal body, transition zone, axonem
- Cilia—sense the environment, move cells/fuids, roles in s\gnallng

+ Flagella— on single-cell y
Axoneme
Ciliary function in normal tissue
+ Cell antennae — for Hedgehog, WNT, PDGF, Notch pathways
+ Roles in tissue patterning in embryogenesis
\ / + Roles in cell polarity, mechanosensation

+ On mammary gland lactiferous ducts  regulate branching, lactation

Ciliary function in breast cancer
+ Role in tumor initiation — percent of ciliated mammary cells reduced in

% early tumor formation, in pre-invasive and invasive lesions’8

Taxanes — induce elongated, morphologically abnormal cilia
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(Left) Comparison of mean VAF of selected genes before and after chemotherapy, highlighting the ciliary

e CSPP1; (Middle) Relapse-free survival by CSPP1 mutation status in the SMRD cohort; (Rigft, top)
Enrichment of CSPP1 alterations in_post-chemotherapy tumor in extemal datasets; (Right, bottorn)
Relapse-free survival by CSPP1 mutation status in external datasets.
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(Left) Association of ciliary versus non-ciliary alterations with relapse in the sMRD oohm and association of
cliey lesions wih necacert seltion. (Righ) desociaon o cllry v alterations with
relapse in breast cancer profiled in the and associalon of Gl A0S Wit post necadvant
cmehimnt and wih reiapee-froo Survival (RES). e b fo each roup and Chi-Sauare P vaus are
provided.
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Cilla and IFT88 Spatial Localization
1788 wigypo o g8 ator uror

of cllated, breast tissue (top pane«) ciiated, IFT88wildtype tumor tissue from a
non-reapsing pationt, wilh cila ighighed at he tumor deposit periphery (iddie panc!) ETB8-mutated tumor fissuo with minia
cila and aborrant [ TE8 expression n a rlaps i Thges ahow nudel (blue) epithelial cells (cytokeratin; white), clia (pink),
centrosomes (green, left panels), and IFT88 (green, ng panels). In main images scale bar represents 50, in inset images scale
ot roprosenis 10y, (Vicdie, iop) Schemate. of a pimery cila. (Right, () Gl freduencs in postreatimant lumor of 3 hon-
relapsmg IFI'88-\MId(ype case and a relapsing IFT88-altered case, with Wilcoxon P value (two-sided) comparing diia frequency as a
percentage between assessed in separate n = 19 tumor regions. (Right, botiom) Schematic of ciia and IFT88 spatial
localization in an IF[SB—\MId(ype versus-alered cose, Black artows in 1ok panel incicate IFT88 colocalization with i,

LONCLUSIONS

Key findings:

1. We propose post-neoadjuvant spatial genomic features defined in the
primary tumor bed reflect metastatic potential.

2. We link ciliary alterations with treatment resistance and relapse in our
cohort and in external breast cancer datasets.

Implications:

1. Ciliary perturbations may not only be early breast cancer events, but also
a mechanism of chemoresistance related to physical dispersion.

2. We hypothesize that cilia promote stromal invasion of tumor cells through
aberrant cellular signaling, polarity, and mechanosensation.

3. Ciliary alterations may relate to altered PI3K and hedgehog pathway
function and sensitivity to inhibitors®.

4. We suggest the need for functional study of ciliary alterations.
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