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Integral Molecular’s Pipeline Enabled by Membrane Protein Technologies and Antibody Engineering

Bi- and Tri-Specific Antibody Discovery Engineering By Deep Mutational Scanning

With 20+ years of experience, Integral Molecular is the industry leader in antibody 
discovery against undruggable protein targets such as complex membrane proteins.  
   

Contact us with licensing inquiries for GPRC5D and additional assets from our 
therapeutic pipeline. 

v1025

Excellent in vitro properties of multispecific antibodies including 
potency, target specificity and low cytokine release 

In Vitro Efficacy: Detailed Analysis of Lead Candidates

In Vivo Efficacy: Inhibition of Tumor Growth

Affinity Maturation Using Paratope-PLUS CDR-Scanning

• Variations for improved binding and 
developability 

• Draft patent claims based on 
paratope and functional variants for 
better IP and enforceability 

Engineering Species Cross-Reactivity

HC %WT Binding Reactivities 
HC 

CDR 
Parental 
Residue A C D E F G H I K L M N P Q R S T V W Y 

HCDR1 152 101 16 72 77 90 91 103 95 111 85 98 97 85 102 98 103 112 70 93 88 
HCDR1 153 82 10 29 37 99 74 177 36 114 28 63 ND 11 71 84 103 54 39 126 128 
HCDR1 154 12 12 8 7 127 20 16 152 59 113 73 56 8 25 19 12 28 68 11 102 
HCDR1 155 9 10 6 6 8 106 7 9 9 9 8 9 6 7 7 6 7 7 7 11 
HCDR1 157 219 32 148 83 13 114 28 223 39 236 177 ND 20 30 9 151 91 72 8 8 
HCDR2 171 82 15 7 7 15 142 8 36 11 67 119 25 9 22 17 57 36 48 8 11 
HCDR2 172 8 8 3 5 11 106 6 8 11 8 ND 7 5 6 6 6 6 7 7 8 
HCDR2 173 25 21 9 25 7 47 19 103 6 ND 78 ND 6 40 7 33 46 76 10 8 
HCDR2 174 29 34 137 9 7 15 8 6 8 7 12 23 6 7 7 14 13 7 7 6 
HCDR2 175 5 8 5 4 6 6 6 5 7 6 9 99 5 5 6 6 5 5 5 6 
HCDR2 176 6 27 5 5 8 9 10 101 10 18 ND 13 8 ND 9 9 124 106 25 8 
HCDR2 177 48 9 11 8 6 106 11 7 11 10 16 ND 6 20 11 61 28 9 9 10 
HCDR2 178 22 7 4 6 12 58 65 25 45 31 28 42 8 ND 93 43 18 18 16 13 
HCDR2 179 ND 9 5 3 42 12 40 6 7 8 18 ND ND 11 7 15 ND 7 14 132 
HCDR2 180 70 42 68 49 127 25 112 79 102 99 122 138 12 78 58 115 107 91 157 154 
HCDR2 181 122 30 25 81 46 105 77 165 264 193 237 170 10 176 233 186 157 77 8 38 
HCDR3 221 5 13 7 8 6 6 7 7 4 6 10 14 107 6 8 ND 7 7 6 5 
HCDR3 222 187 44 11 15 178 19 198 211 175 189 286 96 10 98 188 140 137 17 40 ND 
HCDR3 223 15 112 15 11 17 12 13 11 15 15 14 13 14 11 19 12 12 11 11 13 
HCDR3 224 53 16 17 54 27 36 57 21 ND 67 52 32 7 36 77 115 77 23 25 37 
HCDR3 225 38 10 10 18 7 92 11 12 12 8 28 25 ND 21 35 80 116 11 7 8 
HCDR3 226 9 14 5 4 6 5 7 26 15 12 9 6 15 6 105 6 ND 17 5 5 
HCDR3 227 26 26 103 99 33 125 37 7 13 10 12 15 7 10 14 21 9 7 139 125 
HCDR3 228 10 14 116 44 9 11 11 26 15 108 51 14 9 24 20 25 169 64 10 13 
HCDR3 229 10 132 13 14 10 13 15 11 10 9 17 19 11 ND 13 9 8 18 9 9 
HCDR3 230 7 16 5 15 7 7 7 6 7 6 10 7 9 3 6 7 6 5 106 6 
HCDR3 231 6 11 9 5 11 8 9 6 6 7 8 7 7 5 7 ND 13 5 8 93 
HCDR3 232 15 13 4 12 7 13 12 8 9 5 10 10 10 24 22 119 ND 12 10 12 
HCDR3 233 118 16 6 13 9 17 9 9 11 9 20 11 8 9 15 15 15 14 7 8 
HCDR3 234 148 ND ND 4 13 44 13 12 11 10 8 8 11 9 13 57 10 8 8 7 
HCDR3 235 33 8 5 4 11 132 6 6 7 6 7 ND 6 5 8 32 4 3 12 7 
HCDR3 236 14 7 10 11 38 7 17 129 9 ND ND 9 ND 35 ND 14 10 41 9 32 
HCDR3 237 128 50 101 154 44 97 229 249 ND 152 102 ND 21 264 77 97 77 152 21 68 
HCDR3 238 81 ND 16 67 28 69 ND 131 256 57 62 64 ND 152 66 131 158 145 ND 42 

 

Permissible Improved binding

ND= No data NE= No expression

GPRC5D 
x BCMA x CD3

IFN-γ release

from RPMI

Potent Target Cell Killing (Trispecific)

RPMI 8226 cell killing
(low GPRC5D, low BCMA)

Trispecific Cytokine Release

MM1.R cell killing
(high GPRC5D, high BCMA)
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Days After Dosing Days After Dosing Days After Dosing Days After Dosing

Trispecific Lead Candidate Comparator
(Clinical-Stage Trispecific)

PBS Bispecific Lead Candidate

• Prophylactic tumor model using H929 xenograft in humanized mice (5 mg/kg, dosed biweekly, dose 1 on day 0)
• Treatment well tolerated in mice (not shown)

GPRC5D CDR-Scanning Mutagenesis
(986 variants, heavy + light chain variants, human antigen)

Critical Clones Encompass Paratope

Improved variants may yield better efficacy, developability and novel IP

MAb variants (all amino acid substitutions of a single residue)

Improved Binding Identified by Saturating Mutagenesis (e.g. aa 181)
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As described in Banik et al., 2025

✓

✓

• Clinical background: Individual bispecifics targeting BCMA or GPRC5D (J&J) show high objective response rates for 
patients with multiple myeloma and combination therapeutics show even better responses in Phase 1 testing   

• Current findings: Trispecific antibody targeting GPRC5D, CD3 and BCMA shows potent (pM) killing of hGPRC5D 
expressing target cells with modest levels of cytokine release (IFN-γ), providing a beneficial therapeutic window
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GPRC5D 
x CD3

Potent Target Cell Killing (Bispecific) Exquisite Specificity
(lead molecule) 
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Bispecific 1 (lead)
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Bispecific 3

75+ 
multispecific 
Abs tested

Bispecific

Native antigen presentation using Lipoparticles 
in conjunction with DNA/RNA immunization

Divergent host species enable robust immune 
responses to complex targets ✓

✓
Membrane Proteome Array  for specificity 
screening against 6,000 native membrane proteins

Paratope-PLUS  deep CDR-Scanning for affinity 
maturation, species reactivity and patent protection 

GPRC5D Multispecific Antibodies
Targeting Multiple Myeloma Using Antibodies Engineered for Affinity, 
Species Cross-Reactivity and Bi/Trispecific Targeting

Improvements >200% WT 
detected at 6 positions, 14 variants 
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• Multiple myeloma is the second most common 
hematological cancer

• Most treatments fail, leading to relapse

• GPRC5D is expressed in multiple myeloma 
cells, not in healthy tissue except hair follicles

• Target challenges: complex antigen, small 
extracellular regions

GPRC5D in Multiple Myeloma Immunization & Humanization

GPRC5D 
x BCMA x CD3

GPRC5D 
x CD3

Lipoparticles (VLPs)

Antibody Engineering

Affinity Maturation
by Comprehensive 

CDR-Scanning

In Vivo Efficacy

• Tumor inhibition with 
bispecific or 
trispecific  molecule

Multispecific FormatsNative Antigen

DNA

Divergent Species

Control

Treatment

• 74 unique hits, 34 VH CDR3 families
• 99% humanization 

(excluding CDR regions) 

Humanization

MM.1R Cell Killing
(high GPRC5D)

RPMI 8226 Cell Killing
(low GPRC5D)

Download poster

Reactivity to NHP protein orthologs can enable testing in preclinical animal models

Human Cynomolgus 
(nonhuman primate) • 986 variants tested with 

cyno GPRC5D
• 10 Improvements identified 

across 7 amino acid positions 
Single residue 

substitution

Additional assets available for licensing including: P2X3 (pain), P2X7 (immunity)
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