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Genetic variation among human beings has a significant

impact on disease susceptibility as well as treatment out-

comes. It is now recognized that the human genome,

despite its 99.5% sequence homology within the species, is

unique for every individual because of the thousands of

single nucleotide polymorphisms, insertion-deletion muta-

tions and copy number variations as well as alternative

splicing patterns and variable gene expression profiles that

individuals display [1]. This genetic heterogeneity is often

imperceptible at the phenotypic level in healthy persons,

but research has revealed its associations with several

diseases like diabetes mellitus and many cardiac, neuro-

logical and psychiatric illnesses [2]. It also has major

implications in hematological disorders, and precision and

personalized medicine is considered one of the frontier

areas of translational research today. Salient examples

include the incorporation of CYP2C9 and VKORC1 geno-

types in oral anticoagulant dosing algorithms and the

influences of thiopurine S-methyltransferase (TPMT) and

methylene tetrahydrofolate reductase (MTHFR) geno-

types on the safety and efficacy of 6-mercaptopurine and

methotrexate therapies respectively in acute lymphoblastic

leukemia [3].

Tumour genomes are even more heterogeneous and they

are the subject of multiple articles in this issue. Tripathi

et al [4] report the patterns of ABL tyrosine kinase domain

mutations in 40 chronic myelogenous leukemia (CML)

patients with loss/non-attainment of response to imatinib.

Sixteen of the 40 had detectable mutations, with M351T,

Y253H and H396R being the commonest. The remaining

cases might have harboured SH2/SH3 auto-inhibitory

domain mutations, possessed amplified Ph-chromosomes

or could have displayed BCR/ABL1-independent mecha-

nisms like inhibited apoptotic signalling, increased drug

efflux via membrane pumps or alterations in transcription

factors [5]. In any event, identification of the genotypic

differences in these patients vis-à-vis imatinib-responsive

CML cases provided evidence-based grounds to switch to

newer-generation TKIs.

Regions of the genome that do not encode protein

sequences are not inconsequential in determining health

and disease. This is brought out elegantly by two papers in

this issue. In the first, Dehkordi et al [6] blocked the

microRNA mir-222 in a chronic lymphocytic leukemia

(CLL) cell line leading to reduced lymphocytic survival.

For this, they used locked nucleic acids (LNAs), a pro-

prietary technology that enhance hybridization by

increasing the melting temperature of oligonucleotides.

LNAs are frequently employed by molecular biology firms

to manufacture sensitive and specific DNA microarrays and

FISH and qPCR probes.

In another paper on non-coding RNAs, Emamdoost et al

[7] studied miR-125a-3p-mediated inhibition of TIM-3, an

immune checkpoint receptor that is a promising candidate

for targeted therapies in cancer. These authors used a

human promyelocytic leukemia cell line (HL-60) to

demonstrate the strong silencing of TIM-3 expression by

both qPCR and flow cytometry (i.e. at the mRNA and

protein levels). This paper is important since TIM-3 ame-

liorates Th1 and Tc1 T cell responses and induces tumour

antigen-specific tolerance [8]. Pre-therapy TIM-3 levels in

AML patients are heterogeneous and overlap extensively
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with normal controls [9] and whether determination of

expression intensity will be required remains to be studied.

Our understanding of molecular heterogeneity at the

genome level in AML, in general, far exceeds that of other

hematological neoplasms. A landmark NEJM publication

in 2016 [10] sequenced 111 genes in over 1500 AML

patients and revealed a staggering 5234 driver mutations in

76 genes or regions. The proposed ‘‘genomic’’ classifica-

tion of AML identified new molecular subgroups including

AML with mutations in genes encoding chromatin and/or

RNA-splicing factors; AML with TP53 mutations and/or

chromosomal aneuploidies and AML with IDH2R172

mutations. The race to design, test and market therapies

directed against these ‘‘targetable’’ molecular lesions is

already on.

But finally, we must remember that genetics may not

explain everything, as brought out by a Mexican study in

this issue. Vallejo-Villalobos et al [11] found that activated

protein C resistance (APCR) that remained unexplained in

patients with thrombosis even after testing for factor V

Leiden, increased factor VIII levels and anti-phospholipid

antibodies, actually correlated with the intake of direct-

acting oral anticoagulants in the last 12–24 h. Factitious

over-estimation of APCR is a known interference of both

direct thrombin and Xa inhibitors [12]. The importance of

integrating clinical information in laboratory assay inter-

pretation therefore cannot be overemphasized, even in this

era of high-end genomics.
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