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On-target resistance
N\ G/" Clinical outcome: persistence, 4/
suboptimal response, or TKI resistance
BCR::ABL1 kinase-domain mutations explain on-target resistance; residual persistance and treatment failure
also arise from BCR::ABL1-independent mechanisms, clonal evolution, and the LSC compartment.
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Metabolic determinants of TKI persistence in CML
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[ Integrated metabolic rewiring supports persistence under TKI pressure. ]
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9 Pleiotropic biological effects
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Butyrate exerts pleiotropic effects on chromatin
regulation, metabolism, and differentiation.
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Open question: Does butyrate reshape TKI sensitivity
through metabolic and epigenetic remodeling?

Butyrate may connect the microbiota to metabolic and epigenetic rewiring
relevant to TKI response in CML.

Torno, Accanemia of Meoicina | 4-5 susno 2026



REGIONALE SIES - Delegazione Piemonte  YOUUNG SCIENCE FORUM: IL FUTURO NASCE IN LABORATORIO

How butyrate modulates TKls response?
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Preclinical evidence suggests that combining HDAC inhibitors with imatinib may enhance leukemic cell
apoptosis and target resistant stem-like populations through the modulation of key cell survival pathways.

Topic Condensed Key Findings Reference

Butyrate-Induced Butyrate induces H3/H4 acetylation; resistant K562 Ohlsson-Wilhelm, Am J Hum

Histone Acetylation in variants show defective acetylation and abnormal
K562 HDAC activity Genet, 1984
Leukemia S'fem Cell SAHA + imatinib target CD34+/CD38- leukemic stem Bamodu, Exp Cell Res, 2018
Targeting cells and reduce stemness pathways

HDAC inhibitors + imatinib induce synergistic apoptosis

Synergy Mechanisms via suppression of RAF/MEK/ERK, AKT, and STAT5 Yu, Cancer Res, 2003
signaling
MAP Kinase Pathway Butyrate inhibits ERK and activates p38 MAPK,

Modulation promoting differentiation Wwitt, Blood, 2000

Torno, Accanemia oi Meoicina | 4-5 siusno 2026



REGIONALE SIES - Delegazione Piemonte  YOLUNG SCIENCE FORUM: IL FUTURD NASCE IN LABORATORIO

K562 GROWTH CURVE
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Butyrate mediates epigenetic rewiring of K562
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Butyrate mediates epigenetic rewiring of K562

relative mRNA level

relative mRMNA level

1.59

1.0

00—

1.1

0.9

0.7

0.6-

BCR:ABL

R

250 kDa -

60 kDa -

15 kDa -

120 kDa-|

BCR::ABL HDAC1
K562 150 4 sk 1504 k%
R ' ! E I 1
Butyrate 1 mM 48h 2 2
@ 100 oo ® 100 e
| BCR::ABL a 8
8 504 8 s0-
= g —1=
& o
HDAC 1 o ' 0T
Ac-Histone H4 (Lys 12)
Ac-Histone H4 500 dokok
= I 1
Q‘ 400 - .
! E 300 .
Vinculin § 200- o
% H-
8 100 = womeen

@ K562 Untreated

@ K562 Butyrate

Torino, Accaoemia oi Menicina | 4-5 siusno 2026




REGIONALE SIES - Delegazione Piemonte  YOUNG SCIENCE FORUM: IL FUTURDO NASCE IN LABORATORIO
Butyrate drives metabolic rewiring in K562 cells
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Butyrate drives metabolic rewiring in K562 cells
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Butyrate drives metabolic reprogramming in K562 cells
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Butyrate reprograms redox homeostasis
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Butyrate disrupts the HIF-1a / GLUT1-redox axis in persistent CML
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[ Proposed model: butyrate weakens metabolic persistence under TKI pressure. J
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Butyrate pre-treatment modulates TKI response
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Conclusions and future perspectives

Butyrate primes K562 cells through epigenetic + metabolic reprogramming, increasing
vulnerability to imatinib.

* Butyrate induces an epigenetic and metabolic reprogramming in K562 cells

* Enhances imatinib sensitivity

Butyrate pre-treatment reduces imatinib IC50, suggesting a priming effect that increases TKI response.

* Reduces BCR::ABL protein abundance

Butyrate treatment decreases the level of the main oncogenic driver of CML.

*  Promotes metabolic rewiring

Butyrate reduces glycolytic/hypoxic markers, including GLUT1 and HIF1a, and increases mitochondrial engagement.
* Reduces glucose dependency

Under glucose deprivation, butyrate-treated cells better tolerate metabolic stress, suggesting a shift toward alternative
energy pathways.

* Supports a less glycolytic, more mitochondria-oriented state
This remodeled state may contribute to increased vulnerability to imatinib.
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