
Material has been reviewed by the Walter Reed Army Institute of Research. There is no objection to its presentation and/or publication. The opinions or assertions contained herein are the private views of the author, and are not to be construed as official, or as reflecting true views of the Department of the Army or the Department of Defense. Research was conducted under an 

IACUC-approved animal use protocol in an AAALAC International - accredited facility with a Public Health Services Animal Welfare Assurance and in compliance with the Animal Welfare Act and other federal statutes and regulations relating to laboratory animals. The investigators have adhered to the policies for protection of human subjects as prescribed in AR 70–25.  

Background 
The membrane proximal external region (MPER) is 

a conserved site of vulnerability in the gp41 region of 

the HIV envelope that is targeted by highly potent 

broadly neutralizing antibodies (bNAbs) such as 

4E10, VRC42 and PGZL1. Although elicited by 

unrelated persons living with HIV (PLWH) with 

different HIV-1 subtypes, these bNAbs have nearly 

identical features. We report the isolation of 

MHRP01, a 4E10-class bNAb, from a subtype B 

infected untreated participant that had 100% 

neutralization breadth against a 34-pseudovirus 

(pSV) panel and predicted specificity for MPER 

binding mAbs. Using bNAbs 4E10, VRC42, PGZL1 

and MHRP.01, we provide evidence of an amino 

acid signature pertaining to 4E10-class bNAbs.  

Methods 
CD19+/IgD-/IgM- B cells were sorted from participant 

PBMCs by flow cytometry and cultured in 384-well 

plates. Culture supernatants were screened via 

microneutralization assays against HIV-1 pSVs 

SF162 and B6101. B cell receptors (BCRs) of 

neutralizing (>70%) Ag- B cells were sequenced, 

followed by cloning and expression of heavy and 

light chain genes to produce monoclonal antibodies 

(mAbs). mAbs were characterized for binding, 

epitope mapping, neutralization assays against 

panels of diverse HIV-1 strains, and structural 

studies. Mutations were introduced in the CDRH2 or 

CDRH3 region of the MHRP.01 to determine a 

4E10-like bNAb signature and the resulting mutant 

mAbs were further characterized. We utilized 

autologous antigens for this purpose. MPER peptide 

and two gp140 constructs from the participant were 

used to study binding characteristics of mAbs. 

Autologous pSVs produced using two gp160 

constructs (PSV.1027-01 & PSV.1027-02) were 

used for testing neutralization of the mAbs. 

Results 

MAIN CONCLUSION 
An MPER targeting bNAb, MHRP.01 has been isolated from an untreated person living with subtype B HIV and has identical germline usage, angle of approach and 

neutralization breadth as 4E10-class bNAbs. Structural analysis reveals a 4E10-like bNAb signature important for MPER binding and neutralization. MPER represents a a 

common target of B cell responses from several individuals living with different HIV-1 strains, making it desirable for vaccine design.  
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Figure 1. mAb isolation using B cell culture supernatant 

method. See methods for details. Figure created with 

BioRender.com 

Poster 372 

Figure 2. MPER-directed mAbs isolated from donor RV149.1027 (A) Following sorting of B cells and screening of culture supernatants, 

34 monoclonal antibodies were further characterized for binding to MPER peptides and Env gp140 proteins using biolayer interferometry 

(BLI). Binding characteristics along with VH/VL gene usage of mAbs are shown. (B) MPER binding mAbs, MHRP01 and MHRP02 were 

tested for binding to autologous MPER peptide using BLI. Affinity constant (KD) values are  shown in parenthesis and indicate that 

MHRP01 has strong affinity for MPER. (C) Neutralization of autologous pseudoviruses by MPER binding mAbs MHRP01, MHRP01.H08, 

MHRP02, MHRP03.H03 and MHRP03.H24. MHRP01, MHRP01.H08 and MHRP01 show strong neutralization of autologous PSVs. (E) 

Comparison of MPER mAbs isolated from RV149.1027 with positive controls 4E10, VRC42 and PGZL1. MHRP01 displays exceptional 

heterologous breadth and shares VH/VL germline features with 4E10 class of bNAbs. aBreadth (IC50 < 50ug/ml) is shown for heterologous 

viruses (n=208 for 4E10, VRC42.01. MHRP01 and MHRP02, n=130 for PGZL1).b,cPotency is shown as antibody concentration needed to 

inhibit 50% of heterologous panelb or HIV-2 chimeric virus carrying HIV-1 MPERc. 

Figure 4. Residues in CDRH2 and CDRH3 are important for MPER binding. (A) MHRP01 heavy chain was modified by either mutating 

residues in CDRH2 or CDRH3 respectively or swapping the sequence for CDRH2 with respective germline sequences. These heavy chains 

were paired with MHRP01 light chain for in vitro mAb production. Resulting mAbs were tested for binding to autologous MPER peptide and 

gp140 proteins using BLI (at 30ug/ml) or screened via neutralization assay against autologous pseudoviruses (at 25ug/ml). (B) mAbs harboring 

specific mutations in CDRH2 (B) and CDRH3 (C) regions were further tested for autologous neutralization to obtain titration curves. CDRH2 

point mutation at G50 and CDRH3 point mutations at P108 caused a decrease in autologous neutralization.  

Figure 5. Signature validation using 

in silico search through existing 

dataset. A) Based on sequence 

alignments of 4E10-class bNAbs, 

sequence signatures were identified for 

CDRH2 and CDRH3 for MPER 

binding. Sequence logos show the 

probability of amino acids at specific 

locations for CDRH2 and CDRH3 

respectively. Residues important for 

MPER contact are designated with a 

(*) below the residue. Signature 

sequences were used for searching 

through several BCR NGS datasets 

enabling the recovery of 37 heavy 

chain sequences. (B) Light chain 

sequences of 4E10-class bNAbs 

(4E10, MHRP01 & VRC42.01) were 

aligned. Red stars (*) show the 

residues important for binding to 

MPER according to crystal structure 

(data not shown). (C) Percent 

sequence similarity between 4E10-

family bNAbs. (D) For mAb production, 

heavy chains were paired with either 

MHRP01 light chain, VRC42.01 light 

chain or own light chain (IAVI/COVID 

pairs) and the resulting purified mAbs 

were tested for binding to MPER via 

BLI. Grey dotted line denotes the 

threshold for negative signal, as 

obtained by binding of VRC01 to 

MPER peptide. 

Figure 3. MHRP01 makes similar 

contacts with MPER as other 4E10-

class bNAbs. A) Antibody-MPER 

contact regions for antibodies MHRP01 

(green), 4E10 (orange), and VRC42 

(indigo) are shown in surface 

representation. MPER peptide is 

colored blue, and residue side chains 

are colored based on HIV-1 sequence 

conservation.(B) Total buried surface 

area (BSA)(A2) for the MPER residues 

contacting with heavy and light chain 

residues of MHRP01, 4E10, and 

VRC42 antibodies. These results show 

that MHRP01 contacts MPER likely 

through the same mode of action as 

other 4E10-class bNAbs. (C-D) Ribbon 

and stick representations are shown for 

residues in contact between MPER 

(blue) and MHRP01 Fab (green) 

respectively. Residues for CDRH2 (C) 

and CDRH3 (D) are numbered using 

Kabat format and residues in bold 

green are important for making contact 

with MPER. CDR: Complimentarity 

Determining Region of the heavy (H) 

chain of MHRP01 antibody. 

MHRP01, an MPER Targeting bNAb, enables further definition of the 

4E10-class of bNAbs  

Signature delineation:  Signature was defined by 

the 4E10-family of bNAbs with VH1-69 heavy chain 

gene usage, and HCDR2 sequence with either G, A 

or S at residue 50 (Kabat). Signature can be  used to 

identify B cells encoding 4E10-class bNAbs.   
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