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Abstract Materials and Methods PBMC co-culture with HERZ2 antigen

Background: HERZ-posifve bresst cancer acoounts for about 20% of all breas! canosr cases and is
ore of the mast aggressive subtypes of breast canoer (1.2 These patients ane often resistan
current antituma n trestments including nnmru.her-l.ly Historipsy (HT) s a noreivasive, nonethernal,
mon-ianiEng utrasound sbiation method et o highrpress re, micosecond uitrasound pulses ai
kow—iuty cycle 0 create cavibaion &t a focal int {3). I has been neparted that HT can not oy
effectively inhibit the tmor ot its target sie but aleo amest umoe growth a0 the penobe sile (e
abseapal effect) (34) The molecular mechaniem of the abeoopal effect nermains unclear but i thoogint
1o be nelated o HT-riggersd systemic anti-luman immure s, The release of immunogeric
tumar antigens s critical in the induction of systemic and spedfic anti-urmor mmune resporeses.

) 5 HERD-positive rrosine mernimary bunar cells wens injected dirsctly into HERZ trarsgeric
mouse's rmammany fat poads or the subcutanecus flank. Tumor-bearing  mice were  treated  with
hissotripsy with acite umor resection. Trested bumons were respected and separated ino celkfres and
rescil cell peliet frsctiors using centrifugation. Totsl probein concerration in bath, fractions was
guentified using BOA protein sssays. Uitra-perdormence bguid chromenography (UPLC) and Westem
[ were used o evaluste and charscterioe HERZ profein Hisioirpsy wes perfomed  using a
custem buit B-alernant, 1 MHz transducer with ulirssound-guidesd targetng. The Sested restrmaent dose
wars defined as e number of puise repetifons per focal location (pel]. Then, 100 pel was chosen for
this shudy. Other acoustic pansmetens such as pulss repeition frequency remained foed o 1000 He
PRFE

Resmadts: Our resulls demonsirated that the HT cawitation can accurately tanget and disng? fumor
tissies ared significantly rebease mone total proteing reo the cell fres fraction than unineated umeoe by
BCA seeay HT treatmes sgrificantly ircreasses the lesel of reesssd HERZ2 protein as rmessunsd by
LFLS and Westem bt analysis. UPLC analysis further shoeed that the cell-ines fractions exhibited a
protein pesk with @ reention time a around 903 mirates, This released andigen appesred idendcal o
rescorntinant HERZ protein, suggesting ther the HERZ rebsscnd by HT is i ire with intact protein
Conddisions: Our firdings hasve demorstraled that HT-treated arholopic breast fumee could & the
rebease af Ftact tumor antigers, which in some mannes can simulale the hast immune system. The
reease of calkires umor anSgens can not anly create the base for HT-nouced systemic aru-‘uru
srenies, Bl also a frvorable emvirorment for mmor Firaly, this i

e activity potertial enhances the host's ability 50 grevent uman recumsnce and metstasis,

Introduction

Histotripsy is a therapeutic modality which uses short (<20 ps), intense {lp=15 MPa)
ulirasound pulses with <13 duty cycle to mechanically fractionste tfisswe through
cawitation and was FDA approved in 2023 for the trestment of humsn liver tumors (3).

Histotripsy treatment of primary tumors can induce a systemic anti-burmmor immune
response sirong enough to reduce twmor burden. This is believed to be partially dus to
the release of tumor antigens recognizable to the immune system.

In this study we are interested in detecting and guantifying the relesse of turmor antigen
in a clinicalty relevant HER2-positive breast cancer model ().

a amcw  peints G
Fishotripsy cawitatian doud in
a lhuman lkver |5].
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A transgensc CIG7BLE mouse expressing the human HERZ2 and EQTT1EZ cells were
usad for this study. Histotripsy was using sn &-slement 1 MHz for the sub-
cutanscus tumor treatments and a3 1.1 MHz transducer for the orthotopic tumor
trestments.
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imeent 1: Immediate HERZ andi after subcutaneous treatrment
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Tumor antigen release

In wivo histotripsy (HT) of EQ771EZ tumors resulis in an overall increass in total cell-free
peptide compared to untreated (UH) tumor samples (Figure 14). This increase in overall

peptide comelates with a significant increase in the amount of detecied cell-free HERZ2
with both westem blot (Figure 28) and UPLC (Figure 2C)

#At T days post-treatment, the percentages of both IFM-p CD4+ T cells snd COE+ T ceIE
were significantly increased in peripheral blood mononudiear cells (FEMC)

the HERZ antigen compared to PEBMC not exposed to . This suggested HT IrEa'n'neIlt
could lead to induce antigen specific cellular response.
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Discussion

Understanding the pstient's immuone microenvironment is  crocial  for
implementing immunotherapy (7). Here we demonsirate the feasibility of
detecting changes in IFM-y expression in circulating antigen-specific T cells in
= HER2-positive breast cancer mouse model treated with Histotripsy. This is
a non-invasive biomarker that may hold promise for predictimg the potential
for patients to dewvelop an anti-tumor immune response after the freatment.
Furthermore, understanding the kinetics of antigen sensitivity i= an important

step in guiding rational combination therapy regimens with Histotripsy
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£ o - = Inthis study we show that orthotogic and subsutanenus trestrments of breast canoer tumars

———— e — e with histatripsy lead to the releass of minimall raded cell-free tumor antigens.
2 Winculin e e =
]
[P~ o HERZ UPLC = The release of tumar antigens correlates with sarly changes in IFN-f exgression in cagnate
1 cireulating antigen-specific T oells after antigen stimubation.
i - The next step is to study T colls in the lymph node & well a5 measure patential tumor
. rechalienge protection follawing histotrinsy of MER2-positive breast cancer tumors.
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