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ABSTRACT

Accurate diagnosis is pivotal in effective healthcare management and containment of
antimicrobial resistance. This thesis explores the potential of molecularly imprinted polymers
(MIPs), also known as synthetic receptors or artificial antibodies, as a groundbreaking solution
for pathogen detection, aiming to address the limitations of traditional diagnostic methods. In
an era where rapid and precise diagnosis of infectious diseases is imperative, MIPs emerge as
a stable, cost-effective, and versatile alternatives to conventional antibodies. Differentiating
between bacterial and viral infections remains a significant challenge due to overlapping
symptoms. Diagnostics based on the identification of whole microorganisms can be a biosafety
issue, laborious, time-consuming and costly, thus alternative strategies for early clinical
diagnosis include biomarker-based detection. By selectively targeting specific biomarkers,
MIPs offer a promising avenue to enhance healthcare outcomes through the development of a
comprehensive and multiplexed diagnostic platform for a wide array of infectious diseases.
This study focusses on designing synthetic receptors for pathogen specific biomarkers like
pyocyanin characteristic of P. aeruginosa infections, viral coat proteins specific to SARS-CoV-
2 and host biomarkers like Myxovirus Resistance proteins expressed in viral infections. To
achieve precise structuring of recognition sites within the polymer matrix for biomarkers, this
thesis emphasises on rational design and advanced synthesis techniques. For protein-based
biomarkers, an epitope imprinting approach complemented by in silico screening of
polymerization components has been used to fabricate chemically stable and cost-effective
synthetic receptors for correct identification of bacterial and viral etiologies. Herein,
introducing a novel multi monomer simultaneous docking approach for MIP design highlights
the binding mechanics and the intermediates of monomers during the polymerization steps. It
serves as a critical bridge between theoretical concepts and practical applications, significantly
enhancing our understanding of MIPs' molecular engineering. The adaptability, specificity, and
the capacity to imprint a wide spectrum of molecules, regardless of size, paves the way for
innovative solutions that can enhance disease diagnosis, treatment, and monitoring, ultimately

improving patient care and public health.



SAAR

JUTAT WY U TeeA SR IR TRty &1 Adby™ & 9l HeH Jeayuf g
T MR IS HT Ual T & T T 3Ydgd 9™ & =4 H, Ridfesw o ar
Y TSt & U T S S dTdl 310Ifdd &4 J Gfad UiferER (MIP) D1 &HdT &1 Idl
T ©, ot @igg uRufes e fafte ot st & Jaifid o 81 U8 g1  oigi
THTHS I BT @Rd 3R TCIdh HEH SResl 5, MIP URURS UIale! & U R, ArTd
JUTAT 3R g fadhed & ©0 W SHR § | SMaRITUT &0 o HRUT SaeiRal 3R arRd
THHT & S 3fdR HIAT Th Ag@qUl A a1 §s & TY01 geAsidl Pt UgdH W
3TRa faM T oId JR&M eI, YATed, 9Hg o are 3R JeT 81 Ihdl g, 39 UhR
TRfE FeH ¥ o et oIl § srmeR-snuia uga g 71 ol
IAATR] B! gHal U Y Aled HIPb, MIP b AT Bt U favqa §&a & fog Uh
UF 3R TgHhd e 7a & [9er & ATead § Wy SHTd IRUMH &l 961 &
o0 T& SRS 3/awR UM &Rl ¢| 98 R Ae-e AR sammex S92
aeruginosa THHU B fAATT pyocyanin, SARS-CoV-2 F foIT fAfRIy arRd Pl UidH 8k
aORE THHU H FFad Myxovirus resistance WIEH (MxA) S8 HSEH SRHIGR & forg
Ridfes RAITH &) fSTga B W& %d § | ST o farg e Afca & ik ugaH
P! el T U H3 & forw, g8 i qoavrd feuig iR I IRAWT a1l
IR SR ol 81 UIEH-3enia SR & forg, daciivar iR arRd GwHu & 96l uga
¥ fore Imafe w9 § fRR 3R anTd uuyTdt Ridfes RApd 991 & fo diefimRigeizE
d@l &1 HILYA Wi &b Y U epitope ST UfchaT BT JUTNT b 11 81 39
AR A TICIERISOIRM Uihal & SR STSfeT AR iR TN & J&dd! &) S9NR
B & fae MIp fESIEA & T T 15 Aec! AR JHad! Sl T Uishdl Bt BT B |
g Rigid SR TN & o1 Ush Y b U & BT Bl 5, S MIP D1 SATUID SO
& IR H IR 99 &I Heayul U J 9grd |1 seaiadn, fafRydr iR feddt off
3MTHR P U3 I BTU 1 &, T FHTHTT BT HI T Bl § o7 1T e, TR
DI T¢T Thd &, 3fdd: M U 3R TaeT-ds WG H YR HR Tohd g |
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