Supplementary Table S1. The function of IncRNA MALAT]1 in Multiple Myeloma

MALAT1 Function

Effects in MM

Potential Biomarker Role

Therapeutic Targeting Strategy

Key References

Regulates MM cell proliferation and Upregulation leads to increased cell Correlates with poor prognosis and Antisense oligonucleotides (ASOs) and LNA [1,2]
survival growth and resistance to apoptosis advanced disease stages gapmeRs
Enhances chemoresistance Induces resistance to bortezomib and Predicts response to bortezomib and Combination therapy with proteasome inhibitors [3,4]
dexamethasone dexamethasone
Facilitates MM cell migration and Promotes MM progression and Higher expression associated with worse Targeting MALAT! with siRNA/LNP [5,6]
invasion metastasis overall survival formulations
Mediates hypoxia response and Supports MM survival under low- Hypoxia-driven MALATI upregulation Blocking MALAT1-mediated metabolic adaptation | [7,8]
metabolic reprogramming oxygen conditions linked to MM progression under hypoxia
Acts as a competing endogenous RNA Sponges tumor-suppressive miRNAs miR-125b/MALAT]I ratio may serve asa | miRNA-mimic strategies targeting MALAT 1 [9,10]
(ceRNA) (e.g., miR-125b, miR-509-5p) prognostic indicator sponging functions
Regulates DNA repair and drug Interacts with DNA repair pathways MALATTI levels reflect DNA repair Combining MALAT1 inhibition with PARP1 [8,11]
resistance (PARPI, LIG3) to maintain genomic capacity and resistance to DNA- inhibitors to disrupt DNA repair
stability damaging agents
Modulates tumor microenvironment and | Enhances interaction with stromal and MALAT] expression in exosomes could Using MALATI inhibitors to reduce angiogenesis | [4,12]
angiogenesis endothelial cells to promote MM growth | serve as a liquid biopsy marker and MM-stromal interactions
Promotes extramedullary myeloma MALAT] expression increases Elevated MALAT] levels indicate RNA-based therapies to prevent chemotherapy- [3,13]
formation following chemotherapy, linking it to increased risk of extramedullary myeloma | induced MALAT]1 upregulation
stress-response mechanisms formation
Preclinical therapeutic development Knockdown of MALATI leads to tumor | MALAT1 suppression reduces MM cell FTX-001: First-in-class MALAT1-targeting ASO [14]

regression in tumour models

viability in vivo

in Phase 1 clinical trials for non-MM applications
(Flamingo Therapeutics)

Supplementary Table S2. Experimental and clinical evidence for therapeutic targeting of IncRNA MALAT]1 in Multiple Myeloma
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Supplementary Table S3. The function of IncRNA HOTAIR in Multiple Myeloma

HOTAIR Function Effects in MM Potential Biomarker Role Therapeutic Targeting Strategy Key References

MM Cell Proliferation Enhances MM proliferation via JAK2/STAT3 Elevated HOTAIR levels in serum and bone siRNA/ASO knockdown to suppress JAK2/STAT3

& Survival activation; knockdown induces cell cycle arrest at marrow correlate with advanced ISS stage and signaling. [15,16]
GO0/G1 and apoptosis. higher tumor burden.

Drug Resistance Drives dexamethasone (DEX) resistance via Serum HOTAIR levels predict resistance to HOTAIR inhibition + JAK2/STATS3 inhibitors to [15]
JAK2/STATS3; reduces apoptosis when overexpressed. glucocorticoids and proteasome inhibitors. restore DEX sensitivity.

NF-«xB Activation HOTAIR upregulates NF-kB expression, increasing Correlates with resistance to siRNA/ASO knockdown to suppress NF-«kB activation. | [16]
MM survival and immune evasion. immunomodulatory drugs (IMiDs).

Exosomal RNA HOTAIR functions as a miRNA sponge for tumor- Exosomal HOTAIR levels could predict disease | Exosome-modifying therapies to regulate HOTAIR- [17]

Transfer & miRNA suppressive miRNAs (miR-23b-3p, miR-27b-3p, miR- | progression and microenvironmental miRNA interactions

Regulation 125b-5p), facilitating MM progression. remodeling in MM.

Bone Metabolism & HOTAIR is upregulated in MM patients with Potential risk biomarker for BONJ development | RNA-based interventions to modulate IncRNA-related | [18]

Osteonecrosis (BONJ) bisphosphonate-induced osteonecrosis of the jaw in MM patients on bisphosphonate therapy. bone metabolism.
(BONJ), suggesting a role in bone disease.

Prognostic Value High HOTAIR expression potentially correlates with Potential marker for high-risk MM patient HOTAIR-targeting RNA therapies combined with [19]
poor survival outcomes and increased relapse risk. stratification. standard MM treatments.

Optimized Delivery Ensuring effective delivery of siRNA/ASOs targeting Lipid nanoparticles (LNPs) and exosome-based [20]

Strategies HOTAIR in MM treatment. delivery to enhance therapeutic efficacy.

Epigenetic Regulation HOTALIR recruits PRC2 to silence tumor suppressor High HOTAIR expression correlates with poor AC1Q3QWB: Small molecule inhibitor disrupting [21]

via PRC2 Interaction genes, promoting MM progression and prognosis and drug resistance HOTAIR-PRC?2 interaction, reactivating tumor
chemoresistance suppressor genes (preclinical studies)

Supplementary Table S4. Experimental and observational insights into HOTAIR expression and silencing in Multiple Myeloma
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