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Dedication

"The tears break out ceaselessly from my red-veined
eyes, for my love has become an unendurable torment.
Yet who is there fo listen to my pain?! ' X o ~
No voice of sympathy, but only the cruel melody of the soft, ‘rmklmg bell around The bull's
neck, as again and again, it shakes off the buzzing fly - In this winter's midnight,

with its rain and wind and scattering spray."

-Sangham Period Poetry (3rd Century BC - 4™ Century AD)

When a life departs, a new living is conceived....

Perhaps, completely analogical, with all the geometrical measures and the same enigmatic intricacies,
completely beyond the mediators..

And with a gestation; seemingly very relative.

The baby eyes.... same as the auspicious ...reluctant to the brightness and the sobs which find solace in
only the closest known warmth, the chosen ones....

A life where literal words or norms are just abstract and mere meaningless.. all too similar ...

A life that feeds and dictate over the chosen warmth

A life that is vulnerable to think beyond its own needs, its own realm

A life that is too naive to not yearn the world to stop and fix the chaos

Again all too similar...

Yet, so distinct.. being born to a thick silence...unlike the auspicious one.. or a heart-wrenching scream
of being forlorn... so distinct with the ‘look backs’ and resent of the origin!

Too isolated with the urge to run back in time and pause it before the inevitable..

Wishing to see, feel and absorb like before, the delineation, the warmth and the sheer joy of being the
one and only one..

And there I am, this melancholic child, suspended in the continuum... stunted and deficient...breathing

You taught me how important is to be a better human being each passing day.... That
compassion as well empathy is mere way of life to align one on that very path. You left
reinstating the same spirit and I witness the numerable lives you touched in your
incredible journey. I yearn to live up to your unfaltering stand on any matter.

You are my reason, where I learned everything if not all..

You seeing this meant everything to me...

This is for you acha...
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Abstract

Multiple Myeloma (MM) is a progressive malignancy of bone-marrow plasma cells.
Treatment typically involves combination chemotherapy, which forms part of a
continuing cycle of treatment, remission and relapse corresponding to the evolution
multiple drug resistance (MDR). There are currently no procedures available that allow
for a direct, non-invasive, real time monitoring of the development of MDR in MM.
Although bone marrow biopsy can directly test for the presence MDR markers on
malignant plasma cells, this procedure is highly invasive, does not allow for routine
assessment and fails to capture the patchy, multi-site tumor infiltrates characteristic of
MM. An ideal test would directly measure markers of MDR expressed in MM cells
during routine follow up, be non-invasive and representative of multi-site tumors as

well allow for simultaneous comparative analysis of tumor burden.

Microparticles (MPs) are 0.1- to 1.0-um membrane vesicles, and contain the cellular
substances of their originating cell. Microparticles, are spontaneously shed from tumor
cells; they carry resistance proteins and nucleic acids from their originating cell; and
(ii1) can confer MDR within cancer cell populations. The overarching aim of this study
was to investigate the prognostic potential of MPs in MM patients. For this purpose, we
characterized the morphology, phenotype and quantitated the level of non-platelet
derived MPs in the peripheral blood of MM patients across all clinical states and
healthy volunteers after informed consent. MPs were isolated from patient blood
samples by ultracentrifugation and phenotyped for the presence of the plasma cell
marker CD138, the MDR protein P-glycoprotein (P-gp), the stem cell marker, CD34
and for phosphatidylserine (PS) exposure and quantitated using BD TruCount™ beads.
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We observed significantly greater levels of total MP and CD138" MP counts in MM
patients relative to healthy volunteers. The levels of these MPs were shown to
correspond to tumor burden in MM patients. We also detected the presence of P-gp on
MPs isolated from MM patients. Specifically, we identified a number of MP subtypes
including a ‘dual positive’ (CD138" CD34" P-gp') population, the levels of which
corresponded to aggressive and active disease (N=1). We also identified an evolving
shift in the dominance of MP subtypes with disease progression. This research describes
a simple blood test where by the presence of MDR can be serially monitored through
‘liquid biopsy’. This thesis introduces new insights into the utility of biomarkers and the
molecular mechanisms contributing to disease progression, MDR and treatment failure

in MM.
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