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(12CA5) DyLight680 Adjusted scan

Figure S1: Fluorescence intensities of HEV cyclic peptide microarray slide incubated

with control and secondary antibodies.

Slide was incubated with positive control antibody [mouse monoclonal anti-HA (12CA5)

DyLight680] and secondary antibody [goat anti-human IgG (Fc) DyLight680]. Right panel

shows same image with increased brightness and contrast.



Figure S2

Pooled healthy HEV negative  
sera

Pooled HEV patient sera

Figure S2: Fluorescence intensities of HEV cyclic peptide microarray slide with test

sera.

Left panel was incubated with pooled HEV patient sera and right panel was incubated with

pooled healthy HEV negative volunteer sera (1:1000 dilution).



Figure S3

Fluorescence 
Intensity (*104 a.u.)

1 2 30 4 5

C1 (528-LQTVYQALDLPAD-540)

C2 (628-SRVVFPPGNAPTA-640)

C7 (106-SAPPLPPVADLPQ-118)

C8 (56-IHPTNPFAPDVAA-68)

C10 (114-APAHDTSPVPDVD-126)

C11 (363-EVGRGIALTLLNL-375)

C12 (421-QDKGVAIPHDIDL-433)

C13 (601-LAPRSALALLEDT-613)

C9 (90-QAQRPSAASRRRP-102)

C4 (1526-VWNMAIIAHCYEF-1528)

C5 (78-QTLPLRPGLDLAF-90)

C6 (100-LGEIRPSAPPLPP-112)

C3 (800-WLVNASNAGHRPG-812)

g2-HEV peptides

0.00
10000.00
20000.00
30000.00
40000.00
50000.00

LQTVYQALDLPAD

SRVVFPPGNAPTA

WLVNASNAGHRPG

VWNMAIIAHCYEF

QTLPLRPGLDLAF

LGEIRPSAPPLPP

SAPPLPPVADLPQ

IHPTNPFAPDVAA

QAQRPSAASRRRP

APAHDTSPVPDVD

EVGRGIALTLLNL

QDKGVAIPHDIDL

LAPRSALALLEDT

Genotype 2

ORF1

ORF3

ORF2

Fluorescence 
Intensity (*104 a.u.)

1 2 30

C1 (532-YRALNVPHDIAAR-544)

C2 (805-KESQVDAASVPPA-817)

C3 (973-AWERNHRPGDELY-985)

C4 (1525-SCMVFENDFSEFD-1537)

C5 (1603-MAIIAHCYEFRDF-1615)

C6 (94-APLAPLGVTSPSA-106)

C7 (106-APPLPPVVDLPQL-118)

C8 (42-WGDRVDSQPFALP-54)

C9 (74-VRPRQPPRPLGSA-86)

C10 (114-SPAPDTAPVPDVD-126)

C11 (316-TNTRVSRYTSTAR-328)

C12 (366-RGIALTLFNLADT-378)

C13 (416-VENAQQDKGITIP-428)

C14 (602-APHSALAVLEDTV-614)

g3a-HEV peptides

ORF1

ORF3

ORF2

Fluorescence 
Intensity (*104 a.u.)

1 20g4-HEV peptides 3

C1 (520-DNEAFEGSDVDPA-532)

C2 (885-PIIHAVAPDYRFE-897)

C3 (933-LSFDAWERNHRPG-945)

C4 (86-SAPLGVTSPSAPP-98)

C5 (98-PLPPVVDLPQPGL-110)

C6 (68-IHPTNPFASDIPA-80)

C7 (102-QSQRPAAPARRRS114)

C8 (126-APAPDTAPVPDVD-138)

C9 (632-AHTFDDFCPECRA-644)

0
.0
0

1
0
0
0
0
.0
0

2
0
0
0
0
.0
0

3
0
0
0
0
.0
0

DNEAFEGSDVDPA

PIIHAVAPDYRFE

LSFDAW
ERNHRPG

SAPLGVTSPSAPP

PLPPVVDLPQPGL

IHPTNPFASDIPA

QSQRPAAPARRRS

APAPDTAPVPDVD

AHTFDDFCPECRA

G
e

n
o

ty
p

e
 4

ORF1

ORF3

ORF2

0.00

10000.00

20000.00

30000.00

SPAPDTAPVPDVD

VQDYDNQHEQDRP
APHSALAVLEDTI

G
enotype 3c

Fluorescence 
Intensity (*104 a.u.)

1 20g3c-HEV peptides 3

C1 (114-SPAPDTAPVPDVD-126)

C2 (440-VQDYDNQHEQDRP-452)

C3 (602-APHSALAVLEDTI-614)

ORF2

0.00

10000.00

20000.00

GSAW
RDQSQRPTA

SPAPDTAPVPDVD
APHSALAVLEDTA

G
enotype 3b

Fluorescence 
Intensity (*104 a.u.)

1 20g3b-HEV peptides

C1 (84-GSAWRDQSQRPTA-96)

C2 (114-SPAPDTAPVPDVD-126)

C3 (602-APHSALAVLEDTA-614)

ORF2

A B

C D

E



Figure S3: Peptide sequences and intensity plot graph of B-cell epitopes present

in g2-, g3a-, g3b-, g3c- and g4- HEV.

Peptide sequences and intensity plot graph of B-cell epitopes present in (A) g2-HEV,

(B) g3a-HEV, (C) g3b-HEV, (D) g3c-HEV and (E) g4-HEV. Color coding: Orange

denotes epitopes common in g1- and g2-; Brown denotes common epitopes in g1-, g2-

and g4-HEV; Lavender denotes common epitopes in g1-, g2-, g3a- and g4-HEV; Pink

denotes common epitopes in g1-, g2- and g3-HEV; Green denotes g1-, g2-, g3a-, g3b-,

g3c- and g4-HEV; Blue denotes common epitopes in g1-, g2-, g3a-, g3b-, and g3c-HEV;

Purple denotes common epitopes in g3a- and g4-HEV.
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Figure S4: Purification and characterization of HEV 368-606 ORF2 protein.   

A) CBB staining of 368-606 ORF2 protein expressed in C41(DE3) cells. B) CBB staining of 
elution fractions obtained by Ni2+-NTA affinity chromatography of 368-606 ORF2 protein 
purified from the insoluble fraction C) CBB staining and western blot of purified 368-606 
ORF2 with anti-ORF2 antibody. D) Transmission electron micrograph of purified 368-606 
ORF2 protein (Scale: 50nm). E) CBB staining of wild type and mutant 112-608 ORF2 
protein expressed in C41(DE3) cells. 



Figure S5

Formatted Alignments

HEV_G1
HEV_G2
HEV_G3
HEV_G4
HEV_G7

1 80
1 80
1 80
1 80
1 80

A VA P A H D T P P V P D V D S R G A I L R R Q Y N L S T S P L T S S V A T G T N L V L YA A P L S P L L P L Q D G T N T H I M A T E A S N YA Q Y R VA R A T
A VA P A H D T S P V P D V D S R G A I L R R Q Y N L S T S P L T S S VA S G T N L V L YA A P L N P L L P L Q D G T N T H I M A T E A S N YA Q Y R VA R A T
AV S P A P D T A P V P D V D S R G A I L R R Q Y N L S T S P L T S S VA S G T N L V L YA A P L N P L L P L Q D G T N T H I M A T E A S N YA Q Y R V V R A T
A VA P A P D T A P V P D V D S R G A I L R R Q Y N L S T S P L T S T I A T G T N L V L YA A P L S P L L P L Q D G T N T H I M A T E A S N YA Q Y R V V R A T
A VA P A P G T A P V P D V D S R G AV L R R Q Y N L S T S P L T S T VA S G T N L V L YA A P L N P L L P L Q D G T N T H I M A T E A S N YA Q Y R I V R A T
A VA P A P D T A P V P D V D S R G A I L R R Q Y N L S T S P L T S S VA S G T N L V L YA A P L N P L L P L Q D G T N T H I M A T E A S N YA Q Y R V V R A T

HEV_G1
HEV_G2
HEV_G3
HEV_G4
HEV_G7

81 160
81 160
81 160
81 160
81 160

I R Y R P L V P N AV G G YA I S I S F W P Q T T T T P T S V DMN S I T S T D V R I L V Q P G I A S E L V I P S E R L H Y R N Q GWR S V E T S G VA E E E A
I R Y R P L V P N AV G G YA I S I S F W P Q T T T T P T S V DMN S I T S T D V R I L V Q P G I A S E L V I P S E R L H Y R N Q GWR S V E T S G VA E E E A
I R Y R P L V P N AV G G YA I S I S F W P Q T T T T P T S V DMN S I T S T D V R I L V Q P G I A S E L V I P S E R L H Y R N Q GWR S V E T T G VA E E E A
I R Y R P L V P N AV G G YA I S I S F W P Q T T T T P T S V DMN S I T S T D V R I L V Q P G I A S E L V I P S E R L H Y R N Q GWR S V E T S G VA E E E A
I R Y R P L V P N AV G G YA I S I S F W P Q T T T T P T S V DMN S I T S T D V R I V V Q P G L A S E L V I P S E R L H Y R N Q GWR S V E T S G VA E E E A
I R Y R P L V P N AV G G YA I S I S F W P Q T T T T P T S V DMN S I T S T D V R I L V Q P G I A S E L V I P S E R L H Y R N Q GWR S V E T S G VA E E E A

HEV_G1
HEV_G2
HEV_G3
HEV_G4
HEV_G7

161 240
161 240
161 240
161 240
161 240

T S G L VM L C I H G S P V N S Y T N T P Y T G A L G L L D F A L E L E F R N L T P G N T N T R V S R Y S S T A R H R L R R G A D G T A E L T T T A A T R F MK
T S G L VM L C I H G S P V N S Y T N T P Y T G A L G L L D F A L E L E F R N L T P G N T N T R V S R Y S S T A R H R L R R G A D G T A E L T T T A A T R F MK
T S G L VM L C I H G S P V N S Y T N T P Y T G A L G L L D F A L E L E F R N L T P G N T N T R V S R Y T S T A R H R L R R G A D G T A E L T T T A A T R F MK
T S G L VM L C I H G S P V N S Y T N T P Y T G A L G L L D F A L E L E F R N L T P G N T N T R V S R Y S S S A R H K L R R G P D G T A E L T T T A A T R F MK
T S G L VM L C V H G S P V N S Y T N T P Y T G A L G L L D F A L E L E F R N L T P G N T N T R V S R Y S S T A R H R L K R G A D G T AV L T T T A A T R F MK
T S G L VM L C I H G S P V N S Y T N T P Y T G A L G L L D F A L E L E F R N L T P G N T N T R V S R Y S S T A R H R L R R G A D G T A E L T T T A A T R F MK

HEV_G1
HEV_G2
HEV_G3
HEV_G4
HEV_G7

241 320
241 320
241 320
241 320
241 320

D L Y F T S T N G V G E I G R G I A L T L F N L A D T L L G G L P T E L I S S A G G Q L F Y S R P V V S A N G E P T V K L Y T S V E N A Q Q D K G I A I P H D I
D L H F T G L N G V G E V G R G I A L T L F N L A D T L L G G L P T E L I S S A G G Q L F Y S R P V V S A N G E P T V K L Y T S V E N A Q Q D K G VA I P H D I
D L H F T G T N G V G E V G R G I A L T L F N L A D T L L G G L P T E L I S S A G G Q L F Y S R P V V S A N G E P T V K L Y T S V E N A Q Q D K G I T I P H D I
D L H F T G T N G V G E V G R G I A L T L F N L A D T L L G G L P T E L I S S A G G Q L F Y S R P V V S A N G E P T V K L Y T S V E N A Q Q D K G I A I P H D I
D L H F T GMN G L G E V G R G I A L T L F N L A D T L L G G L P T E L I S S A G G Q L F Y S R P V V S A N G E P S V K L Y T S V E N A Q Q D K G I A I P H D I
D L H F T G T N G V G E V G R G I A L T L F N L A D T L L G G L P T E L I S S A G G Q L F Y S R P V V S A N G E P T V K L Y T S V E N A Q Q D K G I A I P H D I

HEV_G1
HEV_G2
HEV_G3
HEV_G4
HEV_G7

321 400
321 400
321 400
321 400
321 400

D L G E S R V V I Q D Y D N Q H E Q D R P T P S P A P S R P F S V L R A N D V LWL S L T A A E Y D Q S T Y G S S T G P V Y V S D S V T L V N V A T G A Q A VA
D L G D S R V V I Q D Y D N Q H E Q D R P T P S P A P S R P F S V L R A N D V LWL S L T A A E Y D Q S T Y G S S T G P V Y I S D S V T L V N V A T G A Q A VA
D L G D S R V V I Q D Y D N Q H E Q D R P T P S P A P S R P F S V L R A N D V LWL S L T A A E Y D Q A T Y G S S T N P MY V S D T V T F V N V A T G A Q A VA
D L G E S R V V I Q D Y D N Q H E Q D R P T P S P A P S R P F S V L R A N D V LWL S L T A A E Y D Q T T Y G S S T N P MY V S D T V T F V N V A T G A Q G V S
D L G E S R V V I Q D Y D N Q H E Q D R P T P S P A P S R P F S V L R A N D V LWL S L T A A E Y D Q A T Y G S S T D P V Y V S D T V T F V N V A T G A Q A VA
D L G E S R V V I Q D Y D N Q H E Q D R P T P S P A P S R P F S V L R A N D V LWL S L T A A E Y D Q . T Y G S S T  P V Y V S D T V T F V N V A T G A Q A VA

HEV_G1
HEV_G2
HEV_G3
HEV_G4
HEV_G7

401 480
401 480
401 480
401 480
401 480

R S L DWT K V T L D G R P L S T I Q Q Y S K T F F V L P L R G K L S F WE A G T T K A G Y P Y N Y N T T A S D Q L L V E N A A G H R VA I S T Y T T S L G A G
R S L DW S K V T L D G R P L P T V E Q Y S K T F F V L P L R G K L S F WE A G T T K A G Y P Y N Y N T T A S D Q I L I E N A A G H R VA I S T Y T T S L G A G
R S L DW S K V T L D G R P L T T I Q Q Y S K T F Y V L P L R G K L S F WE A G T T R A G Y P Y N Y N T T A S D Q I L I E N A A G H R VA I S T Y T T S L G A G
R S L DW S K V T L D G R P L M T I Q Q Y S K T F F V L P L R G K L S F WE A G T T K A G Y P Y N Y N T T A S D Q I L I E N A A G H R V C I S T Y T T N L G S G
R T L DWT K V T L D G Q P L K T I N Q Y S K T F F V L P L R G K L S F WE A G T V K A G Y P Y N Y N T T A S D H I L I E N A A G H R VA I S T Y T T S L G A G
R S L DW S K V T L D G R P L  T I Q Q Y S K T F F V L P L R G K L S F WE A G T T K A G Y P Y N Y N T T A S D Q I L I E N A A G H R VA I S T Y T T S L G A G

HEV_G1
HEV_G2
HEV_G3
HEV_G4
HEV_G7

481 497
481 497
481 497
481 497
481 497

P V S I S A V AV L A P H S V L A
P VA I S A A AV L A P R S A L A
P A S I S AV G V L A P H S A L A
P V S I S AV G V L A P H S A L A
P VA I S C V G V L A P H A A L A
P V S I S AV G V L A P H S A L A

Elution fractions (Imidazole in mM)

63
48 

75

35 

So
lu

bl
e 

Fr
ac

tio
n

M
ol

.w
t (

kD
a)

25 50 100 200 300 500Fl
ow

th
ro

ug
h

112-608 ORF2

48

63
75

Elution fractions (Imidazole in mM)

25 50 100 200 300 500Fl
ow

th
ro

ug
h

M
ol

.w
t (

kD
a)

In
pu

t

112-608 ORF2

B

C

A



Figure S5: Sequence alignment and purification of HEV 112-608 ORF2 protein.   

A) Protein sequence alignment of 112-608aa region of g1, g2, g3, g4 and g7-HEV ORF2.

B) CBB staining of elution fractions obtained by Ni2+-NTA affinity chromatography of 112-

608 ORF2 protein purified from the soluble fraction C) CBB staining of elution fractions

obtained by NTA-Co2+ affinity chromatography of elution fractions obtained in Ni2+-NTA

affinity chromatography.
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Figure S6: Flow cytometry gating strategy. 

Representative FACS plot showing the gating strategy of lymphocytes, single cells, live

cells, CD3+, CD44+CD4+ and CD44+CD8+ T-cells. Subsequent gates were applied to

quantify the target cell population expressing IFN-γ, IL-4, and TNF-α.
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Figure S7: Representative FACS plots showing IFN-γ, IL-4, and TNF-α 

expression in CD4 and CD8 positive cell population.

A) IFN-γ, IL-4, and TNF-α expression in CD4⁺CD44⁺ T-cell population in unstimulated

cells (upper panel) and ORF2 peptide pool stimulated cells (Lower panel). B) IFN-γ,

IL-4, and TNF-α expression in CD8⁺CD44⁺ T-cell population in unstimulated cells

(upper panel) and ORF2 peptide pool stimulated cells (Lower panel).


