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Gold standard for the identification of BCR-ABL1-like ALL patients is gene expression
profiling (GEP). Due to its diverse nature, its identification is extremely difficult and
expensive. On the genomic and proteomic landscape of BCR-ABL1-like ALL patients, there is
the paucity of published literature from developing countries. We used digital barcoded
nCounter Nano String GEP & qPCR for its detection, followed by molecular & proteomic
characterization using fluorescence in situ hybridization and Liquid Chromatography-Mass
Spectrometry. In a cohort of 1021 B-ALL cases, Multiplex assay revealed 18.66% BCR-ABL1,
3.85%, TCF3-PBX1, 5.27% ETV6-RUNX1, and 1.21% KMT2A-AFF1.Using transcriptome
GEP, we found 32.05% BCR-ABL1-like ALL patients using NanoString and 26.67% using
RQ-PCR, and their median age at presentation was considerably higher than BCR-ABL1-
negative ALL cases (p=0.0306). Further, we identified 20% CRLF2 overexpressed cases
having 8.33% CRLF2-IGH translocation with concomitant R683S mutation and 8.33%
CRLF2-P2RY8 translocation. In 80% CRLF2 down- regulated cases, we identified 10% having
JAK2 rearrangement. MRD- positivity was more common in BCR-ABL1-like ALL cases
(55.55% vs. 25% in Ph-negative ALL cases). Gene enrichment analysis indicated that
involvement of spliceosomal mediated mRNA splicing pathway and three miRNAs was
statistically significant in BCR-ABL1-like ALL patients. For the first time, we have described
incidence, molecular and proteomic characterization of BCR-ABL1-like ALL, in developing
nations.

This study was conducted at PGIMER, India (2016–2021). Flowcytometric-
immunophenotyping and multiplex RT-PCR was performed to detect four recurrent fusion
transcripts (n=1021). Transcriptome GEP was performed on 12 Ph-positive ALL cases.
BCR-ABL1-like-ALL cases identified using nCounter Platform (n=96) and RQ-PCR
(n=536) were characterized using FISH, DD-PCR, RQ-PCR and MRD-positivity. Nine
HKGs’ expression was evaluated using 6 algorithms. Furthermore, we built and validated
PHi-RACE classifier (n=629 cases) for its rapid detection. Lastly, we delineated the
proteomic landscape of BCR-ABL1-like ALL cases using LC-MS/MS.

We have detected BCR-ABL1-like ALL cases using 2 independent platforms; nCounter NanoString
(32.05%) and RQ-PCR (26.67%) using hierarchal clustering and PCA approach. Our findings are in
accordance with Chiaretti et al (2021) and Jain et al (2017), who found the higher incidence of 31.8%
and 33.1% BCR-ABL1-like ALL cases using TLDA approach. As TLDA is not available in India, we
have created a PHi-RACE classifier for BCR-ABL1-like-ALL detection for the first time in developing
countries. It is very important to detect BCR-ABL1-like ALL cases, so as to provide them the benefits
of desirable TKI therapy. We have delineated the genomic and proteomic profile of BCR-ABL1-like
ALL cases for the first time in Indian Patients. Our study showed aberrant mRNA splicing pathways
with overexpressed splicing factors and three enriched miRNAs in BCR-ABL1-like ALL cases, and
these might find use as potential therapeutic targets.

‘Delineating the Genomic and Proteomic Landscape of BCR-ABL1-like Acute 
Lymphoblastic Leukemia Subtype: Bench-to-Bedside Translational Research’

We have created and published the PHi-RACE classifier to detect BCR-ABL1-like ALL cases, which
has direct clinical implications. Further, we have delineated the genomic and
proteomic landscape of BCR-ABL1-like-ALL for the first time from developing countries.

In the cohort of 1021 B-ALL cases, the incidence of BCR-ABL1 fusion transcripts was
18.66%, TCF3-PBX1 3.85% , ETV6-RUNX1 5.27% , and KMT2A-AFF1 1.21% as
revealed by multiplex RT-PCR assay.

Baseline detection of Ph/BCR-ABL1-like-ALL cases is extremely beneficial for
hematologists/physicians to design personalized medicine and to treat these patients
efficiently.
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