Bitopic Nanobody-ligand Conjugates as Tools to Characterize

Conseqgquences of Dual-engagement of GPCRs

Swarnali Roy, Shivani Sachdev, Ross W. Cheloha
Laboratory of Bioorganic Chemistry, National Institute of Diabetes, Digestive, and Kidney Diseases,
National Institutes of Health, Bethesda, Maryland 20892, United States
Email: swarnali.roy@nih.gov NIDDK

Method and Results

Background

« G protein-coupled receptors (GPCRS), Chemoenzymatic reaction to conjugate nanobody to small Click chemistry to synthesize nanobody-CGS conjugate
regulates a plethora of physiological molecule: Sortagging S 3)’ w
: x Za HHo
processes and are attractive targets for ' T f} XD,OH
drug development. G-G-His, e R
N” N~ °NH, \N
Nb-CGS bitopic conjugate N‘i
« Approximately 35% of currently marketed Sy N
- 0 CGS21680-azide H
therapeutics target GPCRs. ) ] 0
PET/%NH—G—G—Hisﬁ Ny TR0 TN : ET)LNH—G;,,- Linker\’/z)
. _ - - - .- SH - 1x TBS, 2 hrs, 25°c Q
Co-expression of multiple distinct _GPC_RS purified by Nickel-NTA incubation followed Cu free click chemistry -
can modulate the downstream signaling by size-exclusion chromatography Ngy VT Hinker” N0
responses which demands new tool to o | | | | | |
interrogate this complex process. Bitopic conjugate activates single GPCR » Logic-gated mechanism applies for other coexpressed
3000- o cos ool B . oS receptor combinations
. . . . - -~ CGS-6E & CGS-Nb i
» Bitopic ligands that bind to two distinct s o= CGSND. T e000- . osmb. Single receptor Coexpressed receptor
2000 - Q
receptors may enable study of dual %: 4 CGSNbyp, @ CGS-Nbgep B . CGS-Nbyo,, : CGS-Nbg, o1
engagement of GPCR. < CoSNogre 2 100007 o \3} ECs*SEM=>10000  [SE" (&  EC5+SEM=34+19
- = il
%1000 S 5000-
Different classes 0- ' "
' 10 8 6 4 i —
og s O o
. Logic-gated mechanism for coexpressed Class A (A2AR) and Class B b -8 COS Nbee oo ,  FCsotOEM= 4331
2 (PTHR1) GPCR
- :
: 0 g +A2AR
@ A2AR 0.5 ug % maximal cAMP response
E ) 5 (M) (M) 100
Adenoer;;;eceptor Pli:)armi,)rnoeld gluﬂi::l?::;ocz:tor smootl-ll‘l:r::;GPCR % 0.5 0 Enhanced Gal aCtIVIty Showed by bltoplc Nb_peptlde
(4UHR) rocoplor PTHRT - mGLuRS (7FD5) (60T0) 8 0 0.5 80 conjugate in coexpressed receptor
2 0.1 1 .
ODbjectives 1 o | woree: = pAwco
0.5 1 40 2.5 I 2.5 — DynA8-Nbpryrg
 Develop antibody fragment (Nanobody; Nb)- 1 05 . > —+ L\z\ > o PYAT e
small molecule ligand as bitopic conjugate. 1 1 20 I 20"
8009 PTH,3, Nbpryri-CGS CGS % \ %
. . . ] o« O @ 15- @ 15-
« Evaluate activity of Nb-ligand conjugate in|| §°°" = Nbre'CGS  Different plasmid ratio signifies the
pharmacological assays of G-protein || & 4oo- 0 PTHy, logic-gated mechanism 10 . . , 10 . . .
activation and B-arrestin recruitment. = . oA 8 . w3 °
S - log M log M
: 0 = w5 5 o8 o Aokok Augmented potential in B-arrestin recruitment by bitopic
 Assess consequences of dual targeting of 1 5 M M _6 — °o CGS Nb t . o q t
GPCR pairs. 0g M g s © CGS-Nbpg: -peptide conjugate in coexpressed receptor
ﬁ 100 = H “ i':}GE'FIIEGJ-Fr""":.*'F'THI:E‘I 50~ MOR-6E 19— MOR-6E+
- 0.5 ug - ) ' '
DeS | g I AZAR 0.5 g E o | | o ° CGS-PEGy-Nbpryg,
20 = o PTH D 15- > 1.0+ o
Source of Nanobody 3 1-34 < < oo
A CGS-Nb 0 I
= 400 £ el e X pg- = DynA8-Nbpiir;
= E . . % Lo % ' ~+~ DynA8-Nby,
c c
Light (1) chain | Jan 0 ; . ; ; . Decrease in max cCAMP response with z 0.6
- -10 -9 -8 7 -6 . . —&
_ Increased linker length 0.5 , , , , , | — : I : I |
log M
'. Nanobody %€ 9 -8 7 6 -5 4 -10 -9 8 7 6 5 -4
| 3 _ _ . _ . : |OgM |OgM
i} e CGS21680 is agonist for A2AR; PTH1-34 is PTHR1 agonist; DAMGO and Dynorphin (DynAS8)
ND Ilgand CONSEIUCE ¢ enionatanibory doma iy are orthosteric opioid receptor ligands DynA8-Nbp;yrs showed > 10-fold higher B-arrestin 2 recruitment than DAMGO or DynA8
Conclusions and future direction References and Acknowledgement
Nagzzz;’z%'s"izi‘e‘j(;r‘;fs‘i‘;ia;:rget 1. Cheloha et. al. Nat. Commun. 2020, 11, 2087;
2. Cabalteja et. al. Bioconjugate Chem. 2022, 33, 1867
:I’EEEZE ::ZEE::: 3. Sachdev et. al. Nat. Commun., 2024, 4687
Dual engagement i + B;then ACTIVE 4. Sachdev et. al. bioRxiv. 2025, DOI: 10.1101/2025.03.07.642093
of GPCR I [ m
- m) Intramural Research Program
A B :
Only AND mechanism works Consequences of dual targeting in endogeneously expressed receptors Our Research Changes Lives NIDDK



mailto:Swarnali.roy@nih.gov

	Slide 1

