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A key regulator of cellular function is a condensate that is developed in the liquid-liquid phase separation (LLPS) process, 

including RNAs. A newly identi�ed class of condensation-prone RNAs is termed smOOPs (semi-extractable and orthogonal 

organic phase separation-enriched RNAs). Recently proposed by Klobučar et al. smOOPs represent an emerging and not yet 

fully characterized class of condensation-prone RNAs [1]. RNA plays essential roles in a wide range of cellular processes. 

This editorial discusses the characteristics of smOOPs, their role in cellular metabolism, as well as in early developmental 

stages. Besides, dysregulation of biomolecular condensation involving condensation-prone RNAs such as smOOPs may 

contribute to future studies of oncogenic processes. Although direct evidence linking smOOPs to cancer is currently lacking, 

the discovery of smOOPs provides a useful framework for investigating whether dysregulated condensation-prone RNAs 

may contribute to oncogenic processes.

One of the unique characteristics of smOOPs is their long transcript, folding internal structure, and special protein binding. It 

exhibits a high propensity for intermolecular interactions and tend to develop condensates. Protein binding in conventional 

RNA is low to moderate, while smOOPs are heavily bound by RNA-binding proteins. smOOP RNAs tend to exhibit more stable 

or highly structured conformations compared to many conventional mRNAs that have relatively �exible structures. Typically, 

smOOPs are rich in hairpin loops and bulges and very tight internal loops. In addition, smOOPs usually have complex 

secondary structures, bind many RNA-binding proteins (RBP), are located near chromatin, and develop an intermolecular 

network. There are differences between conventional RNA and smOOPs; while conventional RNA is easily extracted, smOOP 

RNA is not [1, 2].

A R T I C L E I N F O

How to Cite: Diki, D., & Khairunisa, N. (2026). smOOPs in Cancer: A Hypothetical Link Between Condensation-Prone RNAs and 

Oncogenesis: smOOPs in Cancer. Pakistan BioMedical Journal, 9(6), 01-02. https://doi.org/10.54393/pbmj.v9i6.1367

How to Cite:

1
Department of Biology, Faculty of Science and Technology, Universitas Terbuka, Indonesia

2
Department of Data Science, Faculty of Advanced Technology and Multidisciplinary, Airlangga University, Indonesia

dikinian@ecampus.ut.ac.id

1* 2Diki Diki  and Nisrina Khairunisa

PAKISTAN BIOMEDICAL JOURNAL 
https://www.pakistanbmj.com/journal/index.php/pbmj/index

ISSN (P): 2709-2798, (E): 2709-278X

Volume 7, Issue 6  (June 2024)

VOL. 06, ISSUE.06  
June 2023

w w w . c l i p . c o m . p k

0000000503896516

PAKISTAN BIOMEDICAL JOURNAL 
https://www.pakistanbmj.com/journal/index.php/pbmj/index

ISSN (E): 2709-2798, (P): 2709-278X

Volume 9, Issue 06 (June 2026)

VOL. 06, ISSUE.06  
June 2023

w w w . c l i p . c o m . p k

0000000503896516

01
PBMJ VOL. 9 Issue. 06 June 2026 Copyright © 2026. PBMJ, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Figure 1: The Structure of smOOPs



The RNA molecule is a scaffold during the early embryonic phase. For example, smOOPs can control gene expression, 

epigenetic, and mediate the development of the nuclear compartment. During embryonic development, smOOPs regulate 

the distribution of regulatory molecules. By keeping or releasing certain signal molecules in its condensate, smOOPs may 

take part in the regulation of molecular environments associated with differentiation and stemness [1].

Although direct evidence linking smOOPs to cancer is still lacking, the discovery of smOOPs provides a conceptual 

framework to investigate how aberrant condensation might contribute to oncogenesis. Dysregulation of biomolecular 

condensates has been strongly associated with various malignancies, including genomic instability, epigenetic rewiring, and 

aberrant oncogenic signaling [3, 4]. The recent discovery of smOOPs—a class of condensation-prone RNAs that act as 

scaffolds for phase separation raises the possibility that aberrant smOOP function may contribute to the pathological 

condensates observed in cancer [1].

Aberrant smOOP-mediated condensate formation may alter the spatial organization of oncogenic regulators, potentially 

leading to dysregulated gene expression, chromatin remodeling, and oncogenic signaling pathways. Several cancers have 

been associated with aberrant biomolecular condensates and altered RNA–protein interactions, suggesting a possible 

future role for smOOPs-related mechanisms in oncogenesis.  Those changes include not only changes in condensation that 

activate oncogenes and changes in proliferation control. However, current results that connect smOOPs directly to 

oncogenesis are still early, while most available studies of smOOPs focus on developmental biology and condensate 

formation.
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