WO 2022/155258 PCT/US2022/012195

1/98

INPUT: VIRAL SEQUENCE DATA SET

l

1: IDENTIFY CONSERVED REGIONS

Y
2: BUILD MULTIVALENT (BIVALENT) SEQUENCES IN CONSERVED REGIONS

l

3: REARRANGE EPITOPES AND CONSERVED REGION SEQUENCES TO
REDUCE OR ELIMINATE CREATION OF NEOEPITOPE AT JUNCTIONS

FIG. 1
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1. CONSERVATION ANALYSIS TO IDENTIFY CONSERVED REGIONS
(>80% OR 90% CONSERVATION)

|

2. FURTHER SELECTION OF CONSERVED REGIONS BASED ON CONSERVATION AND KNOWN
IMMUNOGENICITY:
(1) INCLUDE REGIONS > 90% CONSERVATION;
()~ REMOVE SHORT SEGMENTS < 35 BP;
(Il)  REMOVE WEAKLY IMMUNOGENIC OR NON-IMMUNOGENIC SEGMENTS; AND
(V) FORAPPLICATION TO HIV: INCLUDE CONSERVED PART OF NEF FROM
THE 280% CONSERVED REGIONS

3. BUILD MULTIVALENT (BIVALENT) SEQUENCES WITH CONSERVED WALKING ANALYSIS
(CWA) ALGORITHM FOR EACH SELECTED REGION AND CONNECT THEM IN THE SAME
ORDER AS VIRAL REFERENCE SEQUENCE COORDINATES BY DIRECT FUSION OR VIAA
LINKER (E.G., APOLYALANINE OR PROTEOLYTIC CLEAVAGE SEQUENCE), AS DESCRIBED
HEREIN

FIG. 2
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STEP 1: ALIGN A SET OF SOURCE VIRAL PROTEOME SEQUENCES
TOAREFERENCE

|

STEP 2: FOR EACH 9-MER POSITION, IDENTIFY ALL THE UNIQUE 9-MERS AND
THEIR FREQUENCIES, AND BUILD 9-MER PAIR SETS WITH FREQUENCIES

|

STEP 3: CONNECT 9-MER PAIRS IN ADJACENT POSITIONS IF THEY DO NOT
HAVE ANY CONFLICTING AMINO ACIDS.

|

STEP 4: DETERMINE THE PATH FROM THE FIRST 9-MER
POSITION TO THE LAST POSITION HAVING THE HIGHEST SUM OF THE
FREQUENCIES OF ALL THE 9-MERS WITHIN THE PATH ANALYSES.

|

STEP 5: BUILD MULTIVALENT (BIVALENT) VACCINE SEQUENCES BASED ON THE
OPTIMAL BIVALENT 9-MER PAIR PATHAND CONNECT TWO
9-MERS IN ADJACENT POSITIONS WITHIN THE OPTIMAL BIVALENT
9-MER PAIR PATH IF THEY SHARE AN OVERLAP OF 8 AMINO ACIDS.

FIG. 3
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UNIQUE 9-mers:
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AIIIIIIIIK x4 GITIIIIIII x5 ITITIIIIIK x4
GIIIIIIIIH x3 AIIIIIIIII «xt ITITIIIIIIH x3
GIIIIIIIIR x2
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1. CONSERVATION WALKING ALGORITHM (CWA) ANALYSIS TO IDENTIFY CONSERVED
REGIONS WITHIN FUSION POLYPEPTIDES OF IMMUNOGEN VERSION 1 (> 80% CONSERVATION)

i

2. BUILD MULTIVALENT (BIVALENT) SEQUENCES WITH CWA FOR EACH CONSERVED REGION

l

3. IDENTIFY INTRA-PATIENT 9-MER VARIANTS WITHIN CONSERVED REGIONS USING DEEP
SEQUENCING DATA FROM N=238 SUBJECTS

Y

4. IDENTIFY CONSERVED REGIONS OF Pol, Gag, AND Nef WHERE > 70% OF SUBJECTS'
SEQUENCE VARIANTS WERE COVERED BY THE BIVALENT VACCINE SEQUENCES BASED ON
DEEP SEQUENCING DATA (INTRAPATIENT CONSERVATION)

'

9. REGIONS WITH > 1 KNOWN IMMUNOGENIC EPITOPES FROM LANL DATABASES OR DEFINED
EPITOPES FROM [N VITRO ELISPOT ASSAY

'

6. ARRANGE BI-VALENT VACCINE SEQUENCE SEGMENTS TO REDUCE POSSIBLE
JUNCTION RESPONSE BASED ON HLA BINDING PREDICTION AND CROSS CONSERVATION
WITH HUMAN PEPTIDES. PLACE Nef SEGMENT AT THE C-TERMINUS OF THE
BI-VALENT SEQUENCE SEGMENTS

FIG. 9
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1. CONSERVATION WALKING ALGORITHM (CWA) ANALYSIS TO IDENTIFY CONSERVED
REGIONS WITHIN IMMUNOGEN VERSION 1 (> 90% CONSERVATION). CONSERVATION FILTER
FOR IMMUNOGEN 3 WAS ONLY APPLIED TO POL. Gag p24 AND Nef.64-76 WERE KEPT
BECAUSE OF THEIR HIGH IMMUNOGENICITY

'

2. BUILD MULTIVALENT (BIVALENT) SEQUENCES WITH CWA FOR EACH CONSERVED REGION

J,

3. IDENTIFY CONSERVED REGIONS WHERE > 75% OF SUBJECTS' SEQUENCE VARIANTS WERE
COVERED BY THE BIVALENT VACCINE SEQUENCES BASED ON DEEP SEQUENCING DATA.
(INTRA-PATIENT CONSERVATION FILTER FOR IMMUNOGEN 3 WAS ONLY APPLIED TO POL. Gag
p24 AND Nef.64-76 WERE KEPT BECAUSE OF THEIR HIGH IMMUNOGENICITY)

l

4. REGIONS WITH > 1 KNOWN IMMUNOGENIC EPITOPES FROM LANL DATABASES OR DEFINED
EPITOPES FROM IN VITRO ELISPOT ASSAY

¢

5. ARRANGE BI-VALENT VACCINE SEQUENCE SEGMENTS TO REDUCE POSSIBLE
JUNCTION RESPONSE BASED ON HLA BINDING PREDICTION AND CROSS CONSERVATION
WITH HUMAN PEPTIDES. PLACE Nef SEGMENT AT THE C-TERMINUS OF THE
BI-VALENT SEQUENCE SEGMENTS

FIG. 13
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