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Abstract
  High mannose type glycans are 
disproportionately represented on the 
gp120 subunit of Env and are a target of the  
MAb 2G12. Previously, we created a S. 
cerevisiae strain to express strictly 
Man8GlcNAc2 N-linked glycans and 
discovered endogenous yeast glycoproteins 
that bound to 2G12. Here, we show that two 
of these proteins, Pst1 and Gp38, have 
nanomolar affinity to 2G12. They were used 
as immunogens in rabbits using various 
formulations that included a potent T helper 
epitope (TT-P2) and three adjuvants, Alum, 
Pam2CSK4 and Pam3CSK4. Analyses of 
the sera showed that gp120-reactive 
antibodies were induced by Pst1 and Gp38, 
with binding seen to Env from clade B and 
C of HIV-1 and SIV. The data showed that  
coadministration of the TT-P2 conjugated 
Pst1 or Gp38 with a TLR2 agonist resulted 
in higher gp120-binding titers than 
immunization with the conjugates alone or 
unconjugated proteins with a TLR2 agonist. 
This data may have implications in the 
design of a vaccine to target the poorly 
immunogenic glycan shield of gp120.

Yeast glycoproteins bind 2G12

2G12 affinity

Wild type yeast expressing 
hyper-mannosylated N-linked glycans (A) 
was mutated creating triple mutant (TM) 
yeast that expressed strictly Man8GlcNAc2 
(B). This resulted in numerous endogenous 
yeast proteins that could bind to the HIV-1 
MAb 2G12 (C).  

Immunization with Pst1 & Gp38
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Pst1 and Gp38 show nanomolar affinity to 
2G12, as measured by surface plasmon 
resonance (SPR). Dissociation constants 
(KD) were measured by steady state fitting. 

KD=63.18 nM
Pst1

Gp38
KD=264 nM

Mean values of sera (at 1:500) from Pst1 
and Gp38  immunized rabbits (n=3) show 
induction of binding to 300 ng Yu2 gp120 by 
ELISA. Rabbits were grouped by 
subcutaneous (A & B) or IV injection (C). 
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Subcutaneous Gp38 Immunization

Subcutaneous Pst1 Immunization

Intravenous Immunization

Comparison of rabbit groups at the indicated 
weeks show that Pst1 or Gp38 administered 
with TT-P2  and Pam2 or Pam3 give higher 
gp120 (300 ng Yu2) binding responses for 
SC immunization (A & B). Gp38-TT 
conjugates showed better gp120-binding in 
IV immunization (C). Each point represents 
an individual rabbit from indicated groups. 
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Week 6 comparison
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Week 7 comparison

∗ Pst1 and Gp38 expressing Man8 showed 
nanomolar affinity to 2G12.
∗ The glycans of Pst1 and Gp38 were poorly 
immunogenic without adjuvants.
∗ Conjugation of Pst1 and Gp38 with a 
promiscuous T helper epitope (TT-P2) and 
administration with a TLR2 agonist (Pam2 or 
Pam3) was required for the induction of 
glycan-specific, gp120-binding antibodies.

Breadth of gp120 binding
Selected sera binding to a panel of Env proteins

clade B clade C SIV

Selected sera (at 1:500) showed binding to 
a broad panel of mammalian-expressed Env 
proteins (300 ng) from clade B and C of 
HIV-1 and SIV. We tested rabbit 1278 sera 
from week 13, 1293 from week 18, 1297 
from week 11 and 1309 from week 6. An 
OD450 nm over 0.3 is considered positive. 

2G12 antigenicity

Yeast glycoproteins expressing Man8 were 
individually purified from TM yeast and 2G12 
binding  was compared by ELISA.   

Pst1 and Gp38 were administered w/ or w/o 
TT-P2 and adjuvants in 14 groups of 3 rabbits.

Group
Immunogen 

(100µg)
Th epitope 

conjugation
Adjuvant 
(amount) Route

No. of 
Rabbits

1 Pst1 no none IV 3
2 Pst1 TT-P2 none IV 3
3 Pst1 no none SC 3
4 Pst1 no Pam3 (50 µg) SC 3
5 Pst1 TT-P2 none SC 3
6 Pst1 TT-P2 Alum (50%) SC 3
7 Pst1 TT-P2 Pam3 (50 µg) SC 3
8 Pst1 TT-P2 Pam2 (50 µg) SC 3
9 Gp38 no none IV 3

10 Gp38 TT-P2 none IV 3
11 Gp38 no none SC 3
12 Gp38 no Pam3 (50 µg) SC 3
13 Gp38 TT-P2 none SC 3
14 Gp38 TT-P2 Pam3 (50 µg) SC 3

Group comparison of gp120 bindingInduction of gp120-binding sera


