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BACKGROUND

d The field of nuclear medicine Is undergoing rapid
advancements, driven by the need for more precise and
effective diagnostic and therapeutic tools.

d Targeted radiopharmaceuticals have become a
cornerstone strategy In oncology, significantly improving
both diagnostic accuracy and therapeutic efficacy.

d Technetium-99m (99m-Tc) has emerged as one of the
most widely used radionuclides in medical imaging due to
its Ideal nuclear properties, such as Iits short half-life,
which minimizes radiation exposure while providing high-
guality imaging.

d Recent breakthroughs Iin nuclear medicine have focused
on the development of theranostic
radiopharmaceuticals, a novel class of compounds that
iIntegrate both therapeutic and Imaging capabilities
within a single molecular framework.

d Theranostic radiopharmaceuticals are expected to play
a crucial role In the future of nuclear medicine, providing
more effective, safer, and patient-specific solutions for
diagnosing and treating complex diseases such as
cancer.

RESULTS

@, /¢, Molecular docking studies revealed that
most Tc RPhs bind to domain | of HSA,
specifically in the region between LEU115
and LYS190. This common binding site
¢ > |lsuggests a potential competitive binding
scenario among these Tc RPhs, which could
N~Y ¢ Impact their pharmacokinetics when
o G PGS B L administered together. Interestingly, TcCHYN,
s VRGP T2 W SV which contains a specific peptide sequence,
s ) demonstrated the highest affinity for HSA
and bound to domain lll, partially overlapping

with Sudlow site II. This finding highlights the

potential of peptide conjugation as a strategy
to enhance the albumin-binding properties of
radiopharmaceuticals, potentially improving
their In vivo stability and target tissue

accumulation.
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HSA-TCC interface residues
TYR50an GLU; 534, PHE 564, PHE 570, ARG 604,
TCSES GLU ggn; ALAjg1, SER 9o LY S1g5a: GLN g6,

I—Y8199A’ ARGZlSA’ ARGZZZAi HSD288A1 GLU292A
ASN g0, ARG 145, LEU 155, ARG 4e5, LYS 905,  Hydrophobic interactions,

GLU, 5, ARG o0r, GLU:,0g, ILE: 25 hydrogen bonds
LEU 150, ARG 1174, TYR 388, ILE 408, HSD 1464,

TcMED PHE 40a: LEU; 548, PHE 570, TYR 614, LEU 624,

ASP1g3p, LEUg5a, ARG g6a, ASP g7, GLY 1504
ASP 1974, ASP1gga; ASNg9a, ARG 454, HSD 146,

TcMAG PRO47a: TYR148a: LYS190as ALA 14, SER 934,

ALA194A’ ARGlQ?A’ GLU425A’ ASN458A’ Gl—N459A
LEU115A’ VAL116A’ ARGll?A’ I:)RC)118A’ |\/IET123A’

TCEXA I:)HEl?.\4A’ LYSl37A’ TYR138A’ LEU139A’ C-:'LU141A’
ILE142A1 ARGl45A’ TYR161A’ I:)HE165A’ LEU182A

Types of interactions

Hydrophobic interactions,
hydrogen bonds

Hydrogen bonds

Hydrogen bonds, salt
bridges

Hydrophobic interactions,
hydrogen bonds

Hydrophobic interactions,
hydrogen bonds, salt
bridges

LEUllSB’ ARGll?B’ I:)RC)118B’ METlZBB’ I:)HE134B’

TcECD
LYS;378: TYR1388: GLU1418: ILE 408, TYR618

I—EU115A’ VAL116A’ ARGll?A’ I:)F\)O118A’ METIZBA’
TcDMSA TYR 38a, ILE 4500, HSDq 468, PHE 494, LEU c44,
I:)HE157A’ TYR161A’ I—EU182A’ I—EU185A’ AR6186A
ASN;goa, PRO110a, LEU 150, ARG 148, LEU =4,  Hydrophobic interactions,

Hydrogen bonds, salt
bridges

TcDIS
ARG 4c0, HSD 450, ARG 1gen, LYS 90a, PRO 514 hydrogen bonds
TYR HSD THR PHE GLY LEU GLU
TCPER 30B? 67B? 68B? 70B» 71B» 74B» 95B? Hydrogen bOﬂdS
ARGggp, ASNggp, PHE o5
LEU VAL ARG PRO MET PHE
TcDTPA LoAr T8 oA LA LL8A 1234 1344 Hydrogen bonds, salt bridges
LEU 350, LYS1374 TYR13a GLUygn, ILE 498 TYR 614

GLU gg5, LYS1058: TRP2145, ARG g5, GLN,y15, ARG, 08,
TcMEB GLUy928, VALg3s, GLUg45, ASNogsg, LY Sy365, HSDuyos,
LYS,448: PROL478, CYS,sgs: ALALsgs ASP 51, TYR 558

Hydrophobic interactions,
hydrogen bonds, salt bridges

CONCLUSIONS

The results showed that when the binding sites for Tc RPhs
and DOX do not overlap, DOX binds to a specific region In
domain | of HSA. However, when Tc RPhs and DOX binding
sites overlap, DOX binds to an alternative site containing
residues from ASP107 to GLN459. The results of the study
demonstrate the suitability of alboumin as a nanocarrier for
DOX with radionuclide imaging capabilities. The findings
provide valuable insights into the interactions between HSA,
various *°MTc radiopharmaceuticals, and DOX, which can
guide the development of more effective
radiopharmaceutical delivery systems. These advancements
have the potential to enhance both diagnostic accuracy and
therapeutic efficacy In nuclear medicine applications,
ultimately improving patient care and treatment outcomes.
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