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Figure 10
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8=

co
]

N
1

N
L
¥

A
N
N
1

A
LCMV (log4y PFU/mI)
'S
1

LCMV (logso PFU/mI)
5

8~ 8-
£ E
S5 6+ 5 6-
TR .
o o
2 4t- o 4t-
g g
2 21 2 24
G <27 o<27
-l 4




6/45 PCT/EP2022/054766

WO 2022/180203
Figure 11
400
— 3004 T
E
=)
£ 2004
3
-
L
= 100-
0 1
$@
$@
Figure 12
30000 IFNa 250 IFNB
- 20000 ., 200+
E -é 150
g 10000 2
© < 100+
2 £
50




PCT/EP2022/054766

7145

WO 2022/180203

Figure 13

IL-10

500~

IL-6

|
(=
(=3
<

300+
200+

[qwy6d] 0411

]
[~
L
s

100+

1
L=
«©

|} 1
o] <
0 -

[wyBd] o-1

Day 3

Day 1

Day 3

Day 1

IFNy

TNFa

4000+

3000

1
o
1=
[

[rw/Bd] Andi

2000+

10004
500 -+
400
300

100+

20

] | 1
td < n
P

[Tw/Bd] pdNL

Day 3

Day 1

Day 3

Day 1



PCT/EP2022/054766

8/45

WO 2022/180203

(p) switL.

(Mero-am &
wy -
gHo
am

1SV

L1 2inbi4

(yn) LY

(vn) 1sv

(vn) 1sv

(p) sl

(p) swny

(p) sunL

1V

91 2inbi4

) 1V

(v LV

v 1Y

(p) awty.
(115 4 9 14 [
i 1 L I mc_\
rom
- Q
r @
3 o
E [
!uo_‘w/
L =
=
L E
=,01 Lozt
(p) swiy (p) awit].
al 8 9 4 [4 413 ot [ 0
L 1 1 1 ;01 L 1 i oL
[ e
o Q
@
o @
b L
FoOk —
g
L [ =
=
[ =
L L
£, 01
113 8 9 14 Z
i 1 i L mc—\
Y
2
@
: =
04 =
g
=
=
=
-, 04 Lozt
sojfooquioty | yBiapa
Gl ainbig 1 2anbig

(0P 40 %) WBBM

(0P 40 %) Bl

o/g7vd N/aAd

o480



WO 2022/180203 9/45 PCT/EP2022/054766
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Figure 20

MC38 (colon) tumor model
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Figure 35

B16-Ova (melanoma) tumor model (day 7)
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Figure 38

A. Lymphocytic choriomeningitis virus (LCMV) strain WE

Lymphocytic choriomeningitis virus (LCMV) strain WE-DUE

Source: 1-3376 Segment = S

LCMV WE S-Segment
GCGCACCGGGGATCCTAGGCTTTTTGGATTGCGCTTTCCTTTAGGACAATTGGGTGCTGGATTCTAT CCAATAAAAGGATGGGTCA
GATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAACATTGTCATTATTGTGCTCATTATAATCACGAGCA
TCAAAGCTGTGTACAATTTCGCCACCTGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAAT CAGT GGAGTTTGATAT GTCTCACTTAAAT CTGACGATGCC
CAATGCGTGCTCAGCCAACAACTCTCATCACTACATCAGTATGGGAAGCT CTGGACTGGAGCTAACTTT CACTAACGACTCCATCC
TTAATCACAATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGTATAGT CTCGAGTCTGCAC
CTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGTGATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTC
GGACCCACAGAGCGCTATAAGCCAGTGTAGGACTTTCAGAGGTAGAGT CTTGGACATGTTTAGAACTGCCTTTGGAGGAAAATACA
TGAGAAGTGGCTGGGGCTGGGCAGGTTCAGAT GGCAAGACCACTTGGTGCAGCCAAACAAGCTATCAGTACCTAATCATACAAAAC
AGGACTTGGGAAAACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAAAAGACAAAGTTTCTCAC
TAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAARAAT CCAGGTGGTTATTGCCTGACCAAATGGA
TGATCCTTGCTGCAGAGCT CAARATGTTTTGGGAATACAGCTGTTGCAAAATGTAATGTCAAT CATGATGAAGAGTTCTGTGACATG
CTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGT CTGCCTTGCAT GTATTCAAAACAACAGT
AAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCATCTAAGAGATCTAAT GGGGGTACCATACTGTAATTACTCAAAGTTCT
GGTATCTGGAACATGCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTGAATGAGACCCAC
TTTAGTGATCAAATCGAACAAGAAGCAGATAACATGAT CACAGAGATGTTGAGGAAGGACTACATAAAAAGACAAGGGAGTACTCC
TTTAGCCTTAATGGATCTTTTGATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACACATA
GACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATCTGTAGTTGTGGTGCATT CAAGGTGCCTGGT
GTAAAAACTATCTGGAAAAGACGCTGATCAGCAGCGCCTCCCTGACTCTCCACCTCGAAAGAGGT GGAGAGTCAGGGAGGCCCAGT
GGGTCTTAGAGTGTCACAACATTGGGTCCTCTGAAGATTAAAT CATGTGGCAGGATGTTGTGAACGGTTTTTAGATCAGGGAGTCT
TGCCTTGGAAGCACTCTCAAAAATGATGCAGT CCATGAGTGCACAGTGTGGGGTGATCTCTTTCTTCTTTTTGTCTCTCACTACCC
CAGTGTGCATTTTGCATAGCCAGCCATATTTGTCCCACACTTTATCTTCATATTCTCTTGAGGCCTCCTTGGTCATCTCAACATCA
ATGAGTTTTATGTCCCTTCTATTTTGTGAGT CCAGAAGCTTTCTGATGTCATCAGAACCTTGACAGCTCAAAACCATCCCTTGTGG
GAGAGCACCTATAACTGATGAGGTCAGCCCAGGCTGTGCATTGAAGAGAT CAGCAAGATCCATGCCGTGTGAATACTTTGAGTCCT
GCTTGAATTGCTTCTGGTCCGTAGGTTCCCTGTAAAAATGTATGAATTGCCCATTTTGTGGTTGGAATATTGCTATCTCCACTGGA
TCATTGAACCTGCCCTCAATGTCAATCCATGTGGGAGCATTGGGATCAATCCCTCCCATCAAGT CTTTCAACAGCATTGTCTGACT
GTAACTCAAGCCCACCTGAGGTGGGCCTGCTGCTCCAGGCACTGGCCTAGATGAGTTGGCAACAAGTTTTTCATTTGTGAGATCAA
TTGTTGTGTTCTCCCATGCTCTCCCCACAACTGACGTTCTACAGGCTATGTATGGCCATCCTTCACCTGAAAGACAGACTTTATAA
AGGATGTTTTCATAGGGATTTCTATCTCCAACTTGATCTGAGACAAACATGTTGAGTTTCTTCTTGGCCCCGAGGACTGCTTTTAG
GAGATCCTCACTGTTGCTCGGTTTGATCAAGATAGATTCCAGCATGTTCCCTCCATCTAGCAGAGCTGCCCCCGCTTTCACAGCTG
CACCAAGACTGAAATTATAACCAGAGATATTGATACTAGATTGCTGTTCAGTAATGACCCCCAGAACTGGGTGTTTATCCTTTAGC
CTTTCAAGATCACTGAGATTCGGGTATTTGACTGTGTAAAGTAAGCCAAGGTCTGTGAGTGCCTGCACAACATCATTGAGTGGGGT
CTGTGACTGTTTTGCCATGCAAGCCATTGTCAGGCTTGGCATTGTGCCGAACT GATTGTTCAGAAGT GATGAGTCCTTCACATCCC
AAACCCTTACTACACCACTTGCACCCTGCTGAGGTCTTCTCATCCCAACCATTTGCAGTATTTGGGATCTTTGATCAAGTTGTTGT
GCTGTCAAATTTCCCATGTAGACTCCAGAAGCTTGAGGCCTCTCAGTTCTCATAATTTTGGCCTTCAGCTTCTCAAGATCAGCTGC
AAGGGTCATCAATTCCTCTGCACTAAGTCTTCCCACTTTCAGAACATTTTTCTTTGATGTAGACTTCAGAT CAACAAGAGAATGCA
CAGTCTGGTTAAGACTCCTGAGTCTCTGCAAGTCTTTATCATCCCTCCTTTCCTTTCTCATGATCCTCTGAACGTTGCTGACTTCA
GAAAAGTCCAACCCATTTAGAAGACTGGTTGCGTCCTTGATGACGGCAGCCTTTACATCTGATGTAAAACTCTGCAACTCCCTCCT
CAACGCCTGTGTCCACTGAAAGCTTTTGACTTCTTTGGACAAAGACATTTTGTCACACAATGAATTTCCAAATAAAAGCGCAATTA
AATGCCTAGGATCCACTGTGCG

(SEQ ID NO: 1)
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Figure 38 (cont’d)

Lymphocytic choriomeningitis virus (LCMV) strain WE-DUE

Source: 1-7236 Segment = L

LCMV WE L-Segment
GCGCACCGGGGATCCTAGGCGTTTAGTTGCGCTGCTTTATTGCACAGCTTCACTCTGCTAAACCATCAGGAACTGACCGATCATCA
GTCATGGGCCAAGGCAAGT CCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGG
TCCTCTAAATTGTAAATCATGTTGGCAGAAATTTGACAGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATC
TCCTGCTGTCAGTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCARACTGAAGGTGTCAACAGT CCCAAGCTCCCCA
CCTCCCTATGAGGAGTGACGCCCCAGACCTCGACACAACAGGCCACCCAACACAGAAANACCACACACAAACCGGCACACACAGAC
ACAGCAACCAGCACAAAGCGCACGAAAACACACACACACACACACACACACCCTCACCCACGCGCCCCCCCGCACCGLCCGGEGEGE
CGCCCCCCCGGGGGGCAGCCCCCCGGGGGCCCGEGCAGGGCCCCGCGGAGATGCCGGCTAGTCGATCTCCTCGGCCACCCGCTCCG
CCAGCCAATCGTCACAGGATTTCCCCTTGAGTCTGAACCTGCCCCCAGTTGTCTCATACATTACAGTGTTCTTTGACCTGCTGAAG
CAGAGCCTACAATCTCTGAAGGTGAACCAATCTGGCACAAAAGATAATGGTGTCAGCATGACGGATCTGTCCATGCAGAGCTCCTG
AAGAACTGTACTTATTTCTGACTCCATCAAGTGCTCACCAGTTCTGAATCGGTGCAGGAGGAGGCTGCCGAGGACATCACCAATTT
TTCCACAGCCCTCGAGCTCTGCCAGAAAGACCCTCATGTCCTTTGTCTCCAATTTCACAGAGATATTCTGAACAAAGTTCCTCCCC
TCAAAGAGGGCACCCTTCCTTATGGTCAGAGGCACAGGTTCCCACTCAGGCCCTATCCTCTCAAAGTCAGTAGATTTGATCTCATT
CAGAATCCTTCTAGAACCTATTAGTTCAAGTTCTAGTGAATCACCAAGTGTCAAAGGGTCTTCCATGTAATCTTCAAACTCTTCAG
ACCTAATGTCAAAGACTCCATCATTCGCTTTAAAGATGGGGTCTGTCCTCAACAGATTGAGACACTCATCTAATAATCTCCTGTCA
ACCTCACCTTTGAAGAAATGAGAGCACGATAAGTAATCAGCTACACCTGGACTCTGTAATTGGCATTTAACCACARAGATCAATGA
AAATTTCCTCAAGCAGTCAGTGTTGTTCTGGTTGTGTGTGAAATCCACTGTGATTGAGAACT CCAATATCCCCTCTGTGCTGCTGA
GCATGTAATCCCACAAATCTCTTAAAGATTTAAATGCTTTTGGATCTGTCAAACCCTGCTTAATTAACATAGCGGCATTACACACA
ACATCCCCCACACGATAAGAGAACCAACCAAAACCAAACTGCAAGTCATTCCTARACATGGGCCTCTCTATTTTCTTGTTCACCAC
TTTCAAAATAAATGATTGGAAGGGT CCCAGTGCTTCAGCGCCATCTTCAGATGGCATCATGTCCTTATGGGGGAACCAT GAAAAGT
TACCTAAGGTCCTAGCTGTTGCAACAAACTCTCGTACAAATGATTCGAAATACACTTGCTTCAAAAAGTTCTTGCAGACATCCCTT
GTGCTGACAACAAATTCATCAACTAAACTTGAGTCTGACCGTTGGT GAGAGTTGACGAGATCAGAAAACAGCACAGTGTAATGTTC
GTCCCTCTTCCATTTGACAACATGAGAAATGAGTGACAAAGACTCTGAGTTGATGT CAATCAGCACACARAAGGTCAAGGAATTTAA
TCCTGGGACTCCATCTCATATTTTTTGAGCT CACATCAGACATGAATGGGAGCAACTGAT CCTCAAAGATTTTGGGGTACAGTCGC
CTCACAGATTGAATTACATGATTCAAACTCACTTTATCCTCTAGTAGTCTCGAACTCTCAGGTTTTCTTGCTACATAATCACATGG
ATTTAAGTGCCTAACAGCCGAATTACTCTCGTTCTTTCCTTTCACAGGTTCTGCTAAAACCCAAACACCCAGCTCARAAGAGTTGC
TCAATGAGATGCAAATGTAGT CCCAGAGAAGGGGCCTCAAARAGGTTGATGTGGT CACGGTGAGCCTCTGGGTGTCTCTGCTTGTCG
CAAATGTACAACATCACACCATCTTGTTTGTGAACCCTTGTGACATGTTCATCCATGGTCAGATCTTCAAGCACCTTTCTGATATA
CATATTTTCCCTGTTTTTATTTCTCACACACCTACTTCCTAAAGTCTTACAGAGACCTATAAAGCCGGATGAGACACAACTCTGAA
AAGCTGATTTGTTGATTGCCTCTGACAACAGCTTCTGTGCACCTCTTGTGAACTTACTACAAAGCTTATTTTGGAGTGTTTTAATC
AATGAGGGGATCTTTTCCTCTTGAAAGGTCATTACTGATGGGTAAACCACTTTTTGTCTCAGAACCATCCTCAATGGGAACATTTC
ATTCAGATTCAACCAATTGATGCTTGCCAACTCATTAAGATCATCCTCAAGACCAAGAAT CTCTCCCAATTGAAGGATGGCCTCTT
TCTTTTCCCTGTTGAAGAGGT CTAGAAAAAATTCCTCGTTACATTCACCGTTCTTGAGTTTGTGATGTAGT CTTCTTACAAGTTTT
CTCATGATCTTTGTTTCACTGGGACACAATTCTTCAATGAGTCTTTGGATTCTATAACCTCTAGAACCATCTAACCAATCCTTTAC
ATCAGTGTGAGTGTTTAACAAGAATGGAT CTAAAGGGAAATTAGCATATTTCAAGAGATCCAGTGTCCTCCTCTGGATACAGTTTA
CTAAAAANACTGGAACTCCATTTGCTATAGCTTGATCAGCAATCGTATCTATTGTCTCACAAAGTTGATGCGGTTCTTTACACTTA
ACATTGTGTAGTGCCGCAGACACAAATTTCGT GAGGAGAGGGACCTCCTCCCCCCACACATARAATCTGGATTTGAATTCCGCTGC
ARAACCGCCCAACCACACTTTTTGGACTGATGAACTTGTTCAACAAACCACTTAAGTGAGAGTGGAATTCCAGCAAGACAAGGACTT
CTTCTGGGTCACTATCAACTAAGTCACTCAATCTCTTGTCAAATAAAGTGATCTGATCATCACTTGATGTATAGGCTTCTGGCCTC
TCTCCAAAAATGACACCAATACAATAATTGATAAACCTTTCACTAATTAAACCGTAAAAAT CAGAAGCATTGTGTAGGATCCCCTG
TCCCATGTCAATGAGACTAGATATGTGAGATGGCACCACCCCCATTTCAAAATACTCTCTARAGATTCTCTCCGTAACAGTCGTTC
CTGACCCTTTGAGAAGCTTGAGTTTTGATTTAACATATGATTTCATCATTGCATTCACAACAGGGAAAGGGACTTCAACAAGTTTA
TGCATATGCCAAGTCAACAAGGTGCTAACATGATCTTTTCCAGAACGCACGTACTGATCATCACCCAGTTTGAGATTTT GGAGAAG
CATTAAGAATAGGAATGGGCACATCATTGGTCCCCATTTGCTGTGATCCATGCTGTAGTTTAACAACCCTTCTCTCACATTGATAG
TCATTGACAAGATTGCATTTTCAAACTCTTTGTCATTGTTTAAACAAGAT CCTGAAAAGAAACTAGAAAAGGATTCAAAATAATCT
TCTACCAATCTTGTGAACATTTTTGTCCTCAAATCCCCAATGTAAAGCTCTCTATTTCCCCCAACCTGCTCTTTGTATGACAATGC
AAATTTTAGTCTCCCAGAGTCAGGGCCAACTGAAGTGTATGATGTTGGTGATTCTTCTGAGTAAAAACACAGATTCTTTAGAGCAG
CACTCATGCATTTTGTCAATGAARAGGGCCTTACTTAGAGATTCAGAATTGCTTTCCCTTTCACTAATTCTTACATCTTCTTCCAAT
TTGTCCCAGTCAAATTTAAAATTTAAGCTCTGCCTCTGCATGTGTCTGTACTTCCCTGAATACGCATTTGCATTCATCTGTAACAA
GATCATCTTCATACATGAGAACCAATCACCCTCTGAGAAGAACTTTCTACAGAGGTTTCTTGCCATCTCATCCAGACCACATTGTT
CTTTGACAGCTGATGTAAAATACAATGGTGACAGTTCTGTTGAACCTTCAACAGCCTCACAAATAAACCTCATGTCGTCATTGGTG
AGACAGGATGGATCAAAGTCCTCTACTAGATGAAATGAAATTTCTGATAAAATGACTTTCCTCAGATAAGCTCTTTTACCTGACAA
AATAATCTGAAGGTGGTGTAGTCCTTTTGTGTTCTTGAATTCTCCCTCCCCTTGCCCTTCATTAAGCCTAGTGCCTCTATTATACC
GTGTTATTGTGGAGCTGACCTTATCTTCTAAACT CCTGAAAAAACTTGTCTCCTCCTCCCCCTCGAAACACACATCTACCGGATCA
TCTTCCAATTTGTCTACTTCTGTTTTCCTGGAACCGATGACTAAT CTAGAGACAAGCTTTGAGACCTTATATTCGTAATCTGAGTG
TCTCAGCTTATACTTTTGTTTCCTCATGAAGCCCTCTGTAATTTGGCTCACAGCACTAACAAGCAATTTGTTAARATCATACTCCA
AAAGCCGTTCTCCATTCAGATGTTTATTGACAACCACACTTTTGTTGCTTGCGAGATCTAATGCTGTCGCACATCCAGAGTTGGTC
ATGGGGTCCAGATTGTTGAGCCTTTTCTCCCCTTTTAGAATTAAGGTGCCATTGTTGAATGAAGATACCATCATGCTAAAGATCTC
TAAATTAACACCAGGGGTTGAATGCTGACAATCAATATCTTTACCGGTGAACTTCTTCATTTGTTCATARAARAACACATTCCTCTT
CGGGTGTGATTGTTTCCTTAGGGTTGACAAAGAAACCAAACTCACTCTTGGGCTCAAAGAACTTTTCAAAACATTTTATCTGATCT
GTCAATCTATCAGGGGTCTCCTTTGTGAT CAAATGACACAGGTATGACACATT CAACATAAACTTGAATTTTGCACT CAATAACAC
CTTTTCACCAGTACCAAAAATTGTCCTAATCAAAAACCGAAGCAGCCTGTACACCACTTTCTCGGCAGGTGTGATTAGATCCTCCT
TCAACTTATCCATTAATGAGGTCGATGAAAAGTCTGAGACGATGGCCATCACTAAATACCTAATATTTTGAACCTGCTTTTGATTT
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Figure 38 (cont’d)

CTCTTTGTTGGGTTGGTGAGCATCAGTAGGATCAATGTCCTTAGTGCAGTCTCAATGTCAATAAGAGAATCTTTTAAGT CAGGGCA
TGACCTAATCCATGAAATCATTGTGTCTATCATGTTGTGCAACACCTCATCTGAAAAAATTGGTAAAAAGAACCTTTTTGGATCTG
CGTAAAAGGAAATCAAGTGACCATCCGGACCTTGTATGGAATAACACCTCGATGATTCTCCAGTTTTCTGATATAGTAGATGATAC
TCTTCGGAATCCAGTTTTATTATCTGGCAAAACACCTCTTTGCACTCCACCACTTGATATCTCACAGACCCCAGTTGGTTCTGTCT
CAACCTTGCAACTGAGCTTGTTTTCATGCTGTTTGTTAGAGCCAAACAAACAGATGACAGTTTTCTCAAACTCTGTAAACCCCTCA
ATTGCTCTATGTTAGGCTGGAAAGTGTAATCTTCAAATTTTGTGTAATGCATTACAGGATGAGTCCCGGCTCTCATAAAGTTCTCA
AATTCAGCAAATGGTATATGGCATTCTTGCACGAGGCATTCTGATAGT CCGTAATGCTCAAAACTAAGTCCCACTGTTGATAGGCA
TTTCTGGATTTTTGCTATGAACTCATTTATGGATACCCTAAAAAGCTCATCAAGAGATGCCTTTTTGTGCACTCTTGATTTTCTTC
TGTTCTTCAAAAGTCTCATGAATTCTTCTTTGGTACTTTGAAGGCTCACAAGCCTATCATTCACACTACTGTAGCAACAACCAACC
CAATGTTTATCATTTTCCAACCCTTTGGARATTGACTGCTTAATAAGT GAAGAAAGACATAAGACAT CTAAGTTCAGCAGCTGTCT
CCTTCTAGTGTTTAATAATTTTAAACTTTTCACCTTGTTCAACATAGAGAGTAGCCTTTCATACTCAGTGTTAGCATCGCTTCCTC
TCTCATGCCCATGGGTCTCTGCTGTAATGAACCT CATTAAGGGGCAGGATTCAACTGCCTCTTTGCTCAACATTAATATGTCATCA
TTATCAGTAAGGGTTTCATAAAGTTCAGAGAATTCCTTGATTAAGCCCCCAGGGCTGACCTTTTGGAAATTCCTTTTGAGTTTCCC
ATTTAACAGGTCCCTCCTAAACCTGCCAAAAAAGGAATTTATGCCAAAGACCACATCATCGCAACTCATGTTGGGGTTGACACCAT
CGTGGCACATTTTCATAATCTCATCGTTATGAAATGATCTTGCGTCTTTCAAAATTTTCATTGAGTCCATGCCGGAACGTTTGTCA
ACAGTGGTCTTAAGAGACTCACAGAGCCTGAAGTATTCAGACTCCTCAAAAACTTTCTCATCTTGACTAGAATACTCCAGGAGTTT
AAATAGGAGGTCTCTGAACTTAAAATTCACCCATTCTGGCATGAAACTGTTATCATAATCACAACGACCATCCACTATTGGAACCA
GTGTGATGCCTGCAACAGCAAGATCTTCTTTGATGCATGCTAGTTTGTTGGTGTCCTCAATGAACTTCTTTTCAAAACTAGCTGGT
GTGCTTCTAACAAAACATTCAAGAAGAATAAGGGAATTGT CAATCAACTTATAACCATCAGGGATGATGAGTGGCAGTCCTGGACA
CACAATCCCAGAGTCTATTAGGATTGTTTCAACAGATTTGTCATCGTGGTTGTGTATGCAACCACTTTTGTCTGCACTGTCTATCT
CTATACAGCGTGATAACAATTTGAGTCCCTCAATTAGCACCATTCTGGGTTCTCTTTGTCCCAGGAAGTTGAGTTTTTGCCTTGAC
AGCCTCTCGTCCTGTTCTATGTAATTTAGACACAACTCTCTCAAATCTGCAATAGTTTCATCCATTGCGCATCAAARAGCCTAGGA
TCCTCGGTGCGC

(SEQ ID NO: 2)
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Figure 38 (cont’d)

Lymphocytic choriomeningitis virus (LCMV) strain WE-DUE

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex

Gene: GPC

LCMV WE GPC
ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAACATTGTCATTATTGTGCTCATTATAAT
CACGAGCATCAAAGCTGTGTACAATTTCGCCACCTGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTG
GCATGTACGGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGATATGTCTCACTTAAATCTG
ACGATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTACAT CAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGA
CTCCATCCTTAATCACAATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGTATAGTCTCGA
GTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAARAGCAGTGTCTTGTGATTTTAACAATGGCAT CACCATTCAATACAACTTG
TCATTTTCGGACCCACAGAGCGCTATAAGCCAGTGTAGGACTTTCAGAGGTAGAGT CTTGGACATGTTTAGAACTGCCTTTGGAGG
AAAATACATGAGAAGTGGCTGGGGCTGGGCAGGTTCAGAT GGCAAGACCACTTGGTGCAGCCAAACAAGCTAT CAGTACCTAATCA
TACAAAACAGGACTTGGGAAAACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCT CAGGAARAAGACARAG
TTTCTCACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAATCCAGGTGGTTATTGCCTGAC
CAAATGGATGATCCTTGCTGCAGAGCTCARATGTTTTGGGAATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCT
GTGACATGCTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTGCATGTATTCAAA
ACAACAGTAAATTCTCTGATTTCCGAT CAGCTGTTGAT GAGGAATCATCTAAGAGATCTAATGGGGGTACCATACTGTAATTACTC
AAAGTTCTGGTATCTGGAACATGCTAAGACT GGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTGAATG
AGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACAT GATCACAGAGATGTTGAGGAAGGACTACATAAAAAGACAAGGG
AGTACTCCTTTAGCCTTAATGGATCTTTTGATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACC
AACACATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATCTGTAGTTGTGGTGCATTCAAGG
TGCCTGGTGTAAAAACTATCTGGAAAAGACGCTGA

(SEQ ID NO: 3)

Translation =

LCMV WE GPC
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMYGLNGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYISMGSSGLELTETNDSILNHNFCNLT SAFNKKTFDHTLMSIVSSLHLSIRGNSNHKAVSCDENNGITIQYNL
SESDPQSAISQCRTFRGRVLDMFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLI IQNRTWENHCRYAGPFGMSRILFAQEKTK
FLTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELKCEGNTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKODVESALHVEFK
TTVNSLISDOQLLMRNHLRDIMGVPYCNYSKFWYLEHAKTGET SVPKCWLVINGSYLNETHEFSDQIEQEADNMI TEMLRKDYIKRQG
STPLALMDLLMESTSAYLISIFLHLVKIPTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKT IWKRR

(SEQ ID NO: 4)
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Figure 38 (cont’d)

Lymphocytic choriomeningitis virus (LCMV) strain WE-DUE

Source: 1-3376 Segment = S

Protein: Nucleoprotein

Gene: NP

LCMV WE NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTGCAGAGTTTTACAT CAGATGTAAAGGC
TGCCGTCATCAAGGACGCAACCAGTCTTCTAAATGGGTTGGACTTTTCTGAAGT CAGCAACGTTCAGAGGATCATGAGAAAGGAAA
GGAGGGATGATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTGAAGTCTACATCAAAGAAA
AATGTTCTGAAAGTGGGAAGACTTAGT GCAGAGGAATTGATGACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAG
AACTGAGAGGCCTCAAGCTTCTGGAGT CTACATGGGAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATACTGCAAATGG
TTGGGATGAGAAGACCT CAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGGGATGTGAAGGACTCATCACTTCTGAACAATCAGTTC
GGCACAATGCCAAGCCTGACAATGGCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACT CACAGACCT
TGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGAT CTTGAAAGGCTAAAGGATAAACACCCAGTTCTGGGGGTCATTACTG
AACAGCAATCTAGTATCAATATCTCTGGTTATAATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCTCTGCTAGATGGAGGG
AACATGCTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGGGCCAAGAAGAAACTCAACAT
GTTTGTCTCAGATCAAGTTGGAGATAGAAAT CCCTATGAAAACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACA
TAGCCTGTAGAACGTCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAARAACTTGTTGCCAACTCATCT
AGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTACAGTCAGACAATGCTGTTGAAAGACTTGAT GGGAGGGAT
TGATCCCAATGCTCCCACATGGATTGACATTGAGGGCAGGTTCAATGATCCAGT GGAGATAGCAATATT CCAACCACAAAATGGGC
AATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACT CAAAGTATTCACACGGCATGGATCTTGCTGAT
CTCTTCAATGCACAGCCTGGGCTGACCTCATCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGA
CATCAGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGTTGAGAT GACCAAGGAGGCCTCAAGAGAATATG
AAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAAAT GCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGAT CACCCCA
CACTGTGCACTCATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACCGTTCACAACATCCTGCC
ACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA

(SEQ ID NO: 5)

Translation =

LCMV WE NP
MSLSKEVKSFOWTQALRRELOQSFTSDVKAAVIKDATSLLNGLDEFSEVSNVQRIMRKERRDDKDLOQRLRSLNQTVHSLVDLKSTSKK
NVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQASGVYMGNLTAQOLDORSQI LOMVGMRRPOOGASGVVRVWDVKDS SLLNNQF
GTMPSLTMACMAKQSOTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINI SGYNFSLGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKKKLNMEVSDQVGDRNPYENILYKVCLSGEGWPYIACRT SVVGRAWENTTIDLTNEKLVANSS
RPVPGAAGPPQVGLSYSQOTMLLKDLMGGIDPNAPTWIDIEGRENDPVEIATFQPONGQFIHFYREPTDOKQFKODSKYSHGMDLAD
LENAQPGLTSSVIGALPOGMVLSCOGSDDIRKLLDSQNRRDIKLIDVEMTKEASREYEDKVWDKYGWLCKMHTGVVRDKKKKEITP
HCALMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL

(SEQ ID NO: 6)

Lymphocytic choriomeningitis virus (LCMV) strain WE-DUE

Source: 1-7235 Segment = L

Protein: RING finger protein Z

Gene: ZP

LCMV WE ZP
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGGTCC
TCTAAATTGTAAATCATGTTGGCAGAAATTTGACAGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCC
TGCTGTCAGTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACAGTCCCAAGCTCCCCACCT
CCCTATGAGGAGTGA

(SEQ ID NO: 7)

Translation =

LCMV WE ZP
MGQGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCILNLLLSYVSDRCPLCKYPLPTKLKVSTVPSSPP
PYEE

(SEQ ID NO: 8)
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Figure 38 (cont’d)

Lymphocytic choriomeningitis virus (LCMV) strain WE-DUE

Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L

Gene: LCMV WE LP

ATGGATGAAACTATTGCAGATTTGAGAGAGT TGTGTCTAAATTACATAGAACAGGACGAGAGGCTGT CAAGGCAAAAACTCAACTT
CCTGGGACAAAGAGAACCCAGAATGGT GCTAATTGAGGGACT CAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAARA
GTGGTTGCATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGTCCAGGACTGCCACTCATC
ATCCCTGATGGTTATAAGTTGATTGACAATTCCCTTATTCTTCTTGAATGTTTTGT TAGAAGCACACCAGCTAGTTTTGAAAAGAA
GTTCATTGAGGACACCAACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCAT CACACTGGTTCCAATAGTGGATGGTC
GTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGTTCAGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGT
CAAGATGAGAAAGTTTTTGAGGAGTCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATGGA
CTCAATGAAAATTTTGAAAGACGCAAGAT CATTT CATAACGATGAGATTATGAAAATGTGCCACGATGGTGTCAACCCCAACATGA
GTTGCGATGATGTGGTCTTTGGCATAAATTCCTTTTTTGGCAGGTTTAGGAGGGACCT GTTAAATGGGAARACTCAAAAGGAATTTC
CAAAAGGTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGARACCCTTACTGATAATGATGACATATTAATGTTGAG
CAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATTACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTG
AGTATGAAAGGCTACTCTCTATGTTGAACAAGGTGAAAAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTGCTGAACTTAGAT
GTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGTTGGAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAG
TGTGAATGATAGGCTTGTGAGCCTTCAAAGTACCAAAGAAGAATTCATGAGACTTTTGAAGAACAGAAGAAAATCAAGAGTGCACA
AARAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAAAT CCAGAAATGCCTATCAACAGTGGGACTT
AGTTTTGAGCATTACGGACTATCAGAATGCCTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGG
GACTCATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAATTGAGGGGTTTACAGAGTTTGA
GAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGCATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCT
GTGAGATATCAAGTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCATCTACTATAT CAGAA
AACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGTCACTTGATTTCCTTTTACGCAGATCCARAARAGGTTCTTTT
TACCAATTTTTTCAGATGAGGTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAAGATTCT
CTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAACCCAACAAAGAGAAAT CAAAAGCAGGTTCAAAA
TATTAGGTATTTAGTGATGGCCATCGTCTCAGACTTTTCATCGACCTCATTAAT GGATAAGT TGAAGGAGGAT CTAATCACACCTG
CCGAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAAAAGGT GTTATTGAGT GCAAAATTC
AAGTTTATGTTGAATGTGTCATACCTGTGTCATTTGATCACAAAGGAGACCCCTGATAGATTGACAGAT CAGATAARAATGTTTTGA
AAAGTTCTTTGAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAGGAATGTGTTTTTTATG
AACAAATGAAGAAGTTCACCGGTAAAGATATTGATTGT CAGCATTCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTA
TCTTCATTCAACAATGGCACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGATGTGCGAC
AGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACAT CTGAAT GGAGAACGGCTTTTGGAGTATGATTTTAACAAAT
TGCTTGTTAGTGCTGTGAGCCAAATTACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCT GAGACACT CAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTT CCAGGAAAACAGAAGTAGACAAATTGGAAGATGAT CCGGTAGATGTGTGTTT
CGAGGGGGAGGAGGAGACAAGTTTTTT CAGGAGT TTAGAAGATAAGGT CAGCTCCACAATAACACGGTATAATAGAGGCACTAGGC
TTAATGAAGGGCAAGGGGAGGGAGAATT CAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTGT CAGGTAAAAGAGCTTAT
CTGAGGAAAGTCATTTTATCAGAAATTTCATTTCATCTAGTAGAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTT
TATTTGTGAGGCTGTTGAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGT CARAGAACAATGTGGTCTGGATGAGA
TGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCATGTATGAAGATGATCTTGTTACAGATGAATGCAAAT
GCGTATTCAGGGAAGTACAGACACATGCAGAGGCAGAGCTTAAATTTTAAATTTGACT GGGACAAAT TGGAAGAAGATGTAAGAAT
TAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGCATGAGTGCTGCTCTAAAGAATCTGTGTT
TTTACTCAGAAGAATCACCAACATCATACACTTCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAG
GTTGGGGGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTT CACAAGATTGGTAGAAGATTATTTTGAATCCTTTTC
TAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAGTTTGAAAATGCAATCTTGTCAATGACTAT CAATGT GAGAGAAGGGT
TGTTAAACTACAGCATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAAAATCTCAAACTG
GGTGATGATCAGTACGTGCGTTCTGGAARAGATCATGTTAGCACCTTGTTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTT
CCCTGTTGTGAATGCAATGATGAAATCATATGTTAAAT CAAAACTCAAGCTTCTCAAAGGGT CAGGAACGACTGTTACGGAGAGAA
TCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATAT CTAGTCTCATTGACATGGGACAGGGGAT CCTACACAATGCT
TCTGATTTTTACGGTTTAATTAGTGAAAGGT TTATCAATTATTGTATTGGTGTCATTTTT GGAGAGAGGCCAGAAGCCTATACATC
AAGTGATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAAGAAGTCCTTGTCTTGCTGGAAT
TCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATCAGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGA
TTTTATGTGTGGGGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGTARAAGAACCGCATCA
ACTTTGTGAGACAATAGATACGATTGCTGAT CAAGCTATAGCAAATGGAGTTCCAGTTTTTTTAGTAAACTGTAT CCAGAGGAGGA
CACTGGATCTCTTGAAATATGCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTAGATGGT
TCTAGAGGTTATAGAAT CCAAAGACTCATTGAAGAATT GTGTCCCAGTGAAACAAAGATCAT GAGAAAACTTGTAAGAAGACTACA
TCACAAACTCAAGAACGGT GAATGTAACGAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGG
GAGAGATTCTTGGTCTTGAGGATGAT CTTAATGAGTTGGCAAGCATCAATTGGTTGAATCTGAATGAAATGTTCCCATTGAGGATG
GTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATGACCTTTCAAGAGGAARAGATCCCCTCATTGATTAAAACACTCCAAAATAA
GCTTTGTAGTAAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAGAGTTGTGTCTCATCCG
GCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGGTGTGTGAGAAATAARAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAA
GATCTGACCATGGATGAACATGTCACAAGGGTTCACAAACAAGATGGT GTGATGTTGTACATTTGCGACAAGCAGAGACACCCAGA
GGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATTTGCATCTCATTGAGCAACTCTTTTGAGCTGGGTG
TTTGGGTTTTAGCAGAACCTGTGAAAGGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATT CAATCTGTGAGGCGACTGTACCCCAAAATCTT
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TGAGGATCAGTTGCTCCCATTCATGTCTGATGTGAGCTCAAAAAATATGAGATGGAGT CCCAGGATTAAATTCCTTGACCTTTGTG
TGCTGATTGACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAAT GGAAGAGGGACGAACATTACACTGTGCTGTTT
TCTGATCTCGTCAACTCTCACCAACGGTCAGACT CAAGTTTAGTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTT
TTTGAAGCAAGTGTATTTCGAAT CATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGGTTCCCCCATA
AGGACATGATGCCATCTGAAGAT GGCGCTGAAGCACTGGGACCCTTCCAATCATTTATTTTGAAAGT GGTGAACAAGAAAATAGAG
AGGCCCATGTTTAGGAATGACTTGCAGTTTGGTTTTGGTTGGTTCTCTTATCGT GTGGGGGATGTTGTGTGTAATGCCGCTATGTT
AATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAAT CTTTAAGAGATTTGTGGGATTACATGCTCAGCAGCACAGAGGGGATAT
TGGAGTTCTCAATCACAGTGGATTTCACACACAACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAA
TGCCAATTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCTTCAAAGGT GAGGTTGACAGGAGATTATTAGATGA
GTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAARAGCGAATGATGGAGTCTTTGACATTAGGT CTGAAGAGTTTGAAGATTACA
TGGAAGACCCTTTGACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATCAAATCTACTGAC
TTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGGAAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTT CAGAA
TATCTCTGTGAAATT GGAGACAAAGGACATGAGGGTCTTT CTGGCAGAGCTCGAGGGCTGTGGAAAAATTGGTGATGTCCTCGGCA
GCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGTACAGTTCTTCAGGAGCT CTGCATGGACAGA
TCCGTCATGCTGACACCATTATCTTTTGTGCCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACAC
TGTAATGTATGAGACAACTGGGGGCAGGTTCAGACT CAAGGGGAAATCCTGTGACGATTGGCTGGCGGAGCGGGTGGCCGAGGAGA
TCGACTAG

(SEQ ID NO: 9)

Translation =LCMV WE LP
MDETIADLRELCLNYIEQDERLSRQKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGCIHNHDDKSVETILIDSGIVCPGLPLI
IPDGYKLIDNSLILLECFVRSTPASFEKKFIEDTNKLACIKEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSS
ODEKVFEESEYFRLCESLKTTVDKRSGMDSMKILKDARSFHNDEIMKMCHDGVNPNMSCDDVVFGINSFFGRFRRDLLNGKLKRNFE
OKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFITAETHGHERGSDANTEYERLLSMLNKVKS LKLLNTRRRQLLNLD
VLCLSSLIKQSISKGLENDKHWVGCCYSSVNDRLVSLOSTKEEFMRLLKNRRKSRVHKKASLDELFRVSINEFIAKIQKCLSTVGL
SFEHYGLSECLVQECHI PFAEFENFMRAGTHPVMHYTKFEDYTFQPNIEQLRGLOSLRKLSSVCLALTNSMKT SSVARLRONQLGS
VRYQVVECKEVFCQIIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLHNMIDTMISWIRSCPDLKDS
LIDIETALRTLILLMLTNPTKRNOQKOVONIRYLVMAIVSDFSSTSLMDKLKEDLITPAEKVVYRLLRFLIRTIFGTGEKVLLSAKFE
KFMLNVSYLCHLITKETPDRLTDQIKCFEKFFEPKSEFGFEFVNPKETITPEEECVEYEQMKKEFTGKDIDCQHSTPGVNLEI FSMMY
SSENNGTLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDENKLLVSAVSQITEGFMRKOKYKLRHSDYEYK
VSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRSLEDKVS STITRYNRGTRLNEGOQGEGEFKNTKGLHHLOITLSGKRAY
LRKVILSEISFHLVEDFDPSCLTNDDMREICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKEFFSEGDWE SCMKMI LLOMNAN
AYSGKYRHMQOROSLNFKFDWDKLEEDVRI SERESNSESLSKALSLTKCMSAALKNLCEFYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMFTRLVEDYFESFSSFFSGSCLNNDKEFENATILSMTINVREGLLNY SMDHSKWGPMMCPFLEFLMLLONLKL
GDDQYVRSGKDHVSTLLTWHMHKLVEVPFPVVNAMMKS YVKSKLKLLKGS GTTVTERI FREYFEMGVVPSHI S SLIDMGQOGILHNA
SDEYGLISERFINYCIGVIFGERPEAYTSSDDQITLFDKRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSR
FYVWGEEVPLLTKEFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKYANFPLDPFLLNTHTDVKDWLDG
SRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECNEEFFLDLEFNREKKEAT LOQLGEILGLEDDLNELASINWLNLNEMEFPLRM
VLROKVVYPSVMTFQEEKIPSLIKTLONKLCSKEFTRGAQKLLSEAINKSAFQSCVSSGFIGLCKTLGSRCVRNKNRENMYTI RKVLE
DLTMDEHVTRVHKODGVMLYICDKORHPEAHRDHINLLRPLLWDYICISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVAR
KPESSRLLEDKVSLNHVIQSYVRRLYPKIFEDQLLPFMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDEHYTVLE
SDLVNSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATART LGNFSWEPHKDMMP SEDGAEALGPFQSFILKVVNKKIE
RPMFRNDLQFGFGWFSYRVGDVVCNAAMLIKQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDETHNONNTDCLRKFSLIFVVK
COLOSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDGVEFDIRSEEFEDYMEDPLTLGDSLELELIGSRRILNEIKSTD
FERIGPEWEPVPLTIRKGALFEGRNEVONISVKLETKDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEI STVLQELCMDR
SVMLTPLSEVPDWEFTFRDCRLCESRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 10)
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B. Lymphocytic choriomeningitis virus (LCMV) strain P52-WE

Lymphocytic choriomeningitis virus (LCMV) strain P52-WE (L)

Source: 1-3376 Segment = S

LCMV P52-WE (L) S-Segment
GCGCACCGGGGATCCTAGGCTTTTTGGATTGCGCTTTCCTTTAGGACAATTGGGTGCTGGATTCTAT CCAATARAAGGATGGGTCA
GATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAACATTGTCATTATTGTGCTCATTATAATCACGAGCA
TCAAAGCTGTGTACAATTTCGCCACCTGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGATATGTCTCACTTAAATCTGACGATGCC
CAATGCGTGCTCAGCCAACAACTCTCATCACTACATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCC
TTAATCACAATTTTTGCAACTTAACCTCCGCTTTCAACARARAGACTTTTGACCATACACT CATGAGTATAGT CTCGAGTCTGCAC
CTCAGTATTAGAGGGAATT CCAACCACARAGCAGTGTCTTGTGATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTC
GGACCCACAGAGCGCTATGAGCCAGTGTTGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGAGGAARATACA
TGAGAAGTGGCTGGGGCTGGGCAGGTTCAGAT GGCAAGACCACTTGGTGCAGCCAAACAAGCTATCAGTACCTAATCATACAAAAC
AGGACTTGGGAAAACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAAAAGACAAAGTTTCTCAC
TAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT CCAGGTGGTTATTGCCTGACCAAATGGA
TGATCCTTGCTGCAGAGCTCAAATGTTTTGGGAATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATG
CTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTGCATGTATTCAAAACAACAGT
AAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCAT CTAAGAGATCTAAT GGGGGTACCATACTGTAATTACT CARAGTTCT
GGTATCTGGAACATGCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGT CACTAATGGCTCCTACTTGAATGAGACCCAC
TTTAGTGATCAAATCGAACAAGAAGCAGATAACATGAT CACAGAGATGTT GAGGAAGGACTACATAAAAAGACAAGGGAGTACTCC
TTTAGCCTTAATGGATCTTTTGATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACACATA
GACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATCTGTAGTTGTGGTGCATTCAAGGTGCCTGGT
GTAAAAACTATCTGGAAAAGACGCTGATCAGCAGCGCCTCCCTGACTCTCCACCTCGAAAGAGGTGGAGAGTCAGGGAGGCCCAGT
GGGTCTTAGAGTGTCACAACATTGGGTCCTCTGAAGATTAAATCATGTGGCAGGATGTTGTGAACGGTTTTTAGATCAGGGAGTCT
TGCCTTGGAAGCACTCTCARAAATGATGCAGT CCATGAGT GCACAGTGTGGGGTGATCTCTTTCTTCTTTTTGTCTCTCACTACCC
CAGTGTGCATTTTGCATAGCCAGCCATATTTGTCCCACACTTTATCTTCATATTCTCTTGAGGCCTCCTTGGTCATCTCAACATCA
ATGAGTTTTATGTCCCTTCTATTTTGTGAGTCCAGAAGCTTTCTGATGTCAT CAGAACCTTGACAGCTCAAAACCATCCCTTGTGG
GAGAGCACCTATAACTGATGAGGTCAGCCCAGGCTGTGCATTGAAGAGAT CAGCAAGATCCATGCCGTGTGAATACTTTGAGTCCT
GCTTGAATTGCTTCTGGTCCGTAGGTTCCCTGTAAAAATGTATGAATTGCCCATTTTGTGGTTGGAATATTGCTATCTCCACTGGA
TCATTGAACCTGCCCTCAATGTCAATCCATGTGGGAGCATTGGGAT CAATCCCTCCCATCAAGTCTTTCAACAGCATTGTCTGACT
GTAACTCAAGCCCACCTGAGGTGGGCCTGCTGCTCCAGGCACTGGCCTAGATGAGTTGGCAACAAGTTTTTCATTTGTGAGAT CAA
TTGTTGTGTTCTCCCATGCTCTCCCCACAACTGACGTTCTACAGGCTATGTATGGCCATCCTTCACCTGAAAGACAGACTTTATAA
AGGATGTTTTCATAGGGATTTCTATCTCCAACTTGATCTGAGACAAACATGTTGAGTTTCTTCTTGGCCCCGAGGACTGCTTTTAG
GAGATCCTCACTGTTGCTCGGTTTGATCAAGATAGATTCCAGCATGTTCCCTCCATCTAGCAGAGCTGCCCCCGCTTTCACAGCTG
CACCAAGACTGAAATTATAACCAGAGATATTGATACTAGATTGCTGTTCAGTAATGACCCCCAGAACTGGGTGTTTATCCTTTAGC
CTTTCAAGATCACTGAGATTCGGGTATTTGACTGTGTAAAGTAAGCCAAGGTCTGTGAGTGCCTGCACAACAT CATTGAGTGGGGT
CTGTGACTGTTTTGCCATGCAAGCCATTGTCAGGCTTGGCATTGTGCCGAACTGATTGTT CAGAAGTGATGAGTCCTTCACATCCC
AAACCCTTACTACACCACTTGCACCCTGCTGAGGTCTTCTCATCCCAACCATTTGCAGTATTTGGGATCTTTGATCAAGTTGTTGT
GCTGTCAAATTTCCCATGTAGACTCCAGAAGCTTGAGGCCTCTCAGTTCTCATAATTTTGGCCTTCAGCTTCTCAAGAT CAGCTGC
AAGGGTCATCAATTCCTCTGCACTAAGTCTTCCCACTTTCAGAACATTTTTCTTTGAT GTAGACTTCAGAT CAACAAGAGAATGCA
CAGTCTGGTTAAGACTCCTGAGTCTCTGCAAGTCTTTATCATCCCTCCTTTCCTTTCTCATGATCCTCTGAACGTTGCTGACTTCA
GAAAAGTCCAACCCATTTAGAAGACTGGTTGCGTCCTTGATGACGGCAGCCTTTACATCTGATGTAAAACTCTGCAACTCCCTCCT
CAACGCCTGTGTCCACTGAAAGCTTTTGACTTCTTTGGACAAAGACATTTTGTCACACAATGAATTTCCAAATAAAAGCGCAATTA
AATGCCTAGGATCCACTGTGCG

(SEQ ID NO: 11)
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Lymphocytic choriomeningitis virus (LCMV) strain P52-WE (L)

Source: 1-7236 Segment = L

LCMV P52-WE (L) L-Segment
GCGCACCGGGGATCCTAGGCGTTTAGTTGCGCTGCTTTATTGCACAGCTTCACTCTGCTAAACCATCAGGAACTGACCGAT CATCA
GTCATGGGCCAAGGCAAGT CCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGG
TCCTCTAAATTGTAAATCATGTTGGCAGAAATTTGACAGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATC
TCCTGCTGTCAGTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCARACTGAAGGTGTCAACAGTCCCAAGCTCCCCA
CCTCCCTATGAGGAGTGACGCCCCAGACCTCGACACAACAGGCCACCCAACACAGAAANACCACACACAAACCGGCACACACAGAC
ACAGCAACCAGCACAAAGCGCACGAAAACACACACACACACACACACACACCCTCACCCACGCGCCCCCCCGCACCGLCCGGEGEGE
CGCCCCCCCGGGGGGCAGCCCCCCGGGGGCCCGEGCAGGGCCCCGCGGAGATGCCGGCTAGTCGATCTCCTCGGCCACCCGCTCCG
CCAGCCAATCGTCACAGGATTTCCCCTTGAGTCTGAACCTGCCCCCAGTTGTCTCATACATTACAGTGTTCTTTGACCTGCTGAAG
CAGAGCCTACAATCTCTGAAGGTGAACCAAT CTGGCACAAAAGATAAT GGTGTCAGCATGACGGATCTGTCCATGCAGAGCTCCTG
AAGAACTGTACTTATTTCTGACTCCATCAAGTGCTCACCAGTTCTGAATCGGTGCAGGAGGAGGCTGCCGAGGACATCACCAATTT
TTCCACAGCCCTCGAGCTCTGCCAGAAAGACCCTCATGTCCTTTGTCTCCAATTTCACAGAGATATT CTGAACAAAGTTCCTCCCC
TCAAAGAGGGCACCCTTCCTTATGGTCAGAGGCACAGGTTCCCACTCAGGCCCTATCCTCTCAAAGTCAGTAGATTTGATCTCATT
CAGAATCCTTCTAGAACCTATTAGTTCAAGTTCTAGTGAATCACCAAGTGTCAAAGGGTCTTCCATGTAATCTTCAAACTCTTCAG
ACCTAATGTCAAAGACTCCATCATTCGCTTTAAAGATGGGGTCTGTCCTCAACAGATTGAGACACTCATCTAATAATCTCCTGTCA
ACCTCACCTTTGAAGAAATGAGAGCACGATAAGTAATCAGCTACACCTGGACTCTGTAATTGGCATTTAACCACARAGATCAATGA
AAATTTCCTCAAGCAGTCAGTGTTGTTCTGGTTGTGTGTGAAAT CCACTGTGATTGAGAACTCCAATATCCCCTCTGTGCTGCTGA
GCATGTAATCCCACAAATCTCTTAAAGATTTAAATGCTTTTGGATCTGTCAAACCCTGCTTAATTAACATAGCGGCATTACACACA
ACATCCCCCACACGATAAGAGAACCAACCAAAACCAAACTGCAAGTCATTCCTAAACATGGGCCTCTCTATTTTCTTGTTCACCAC
TTTCAAAATAAATGATTGGAAGGGT CCCAGTGCTTCAGCGCCATCTTCAGATGGCATCATGTCCTTATGGGGGAACCAT GAAAAGT
TACCTAAGGTCCTAGCTGTTGCAACAAACTCTCGTACAAATGATTCGAAATACACTTGCTTCAAAAAGTTCTTGCAGACATCCCTT
GTGCTGACAACAAATTCATCAACTAAACTTGAGTCTGACCGTTGGT GAGAGTTGACGAGATCAGAAAACAGCACAGTGTAATGTTC
GTCCCTCTTCCATTTGACAACATGAGAAATGAGTGACAAAGACTCTGAGTTGATGT CAATCAGCACACARAAGGTCAAGGAATTTAA
TCCTGGGACTCCATCTCATATTTTTTGAGCT CACAT CAGACATGAATGGGAGCAACTGAT CCTCAAAGATTTTGGGGTACAGTCGC
CTCACAGATTGAATTACATGATTCAAACTCACTTTATCCTCTAGTAGT CTCGAACTCTCAGGTTTTCTTGCTACATAATCACATGG
ATTTAAGTGCCTAACAGCCGAATTACTCTCGTTCTTTCCTTTCACAGGTTCTGCTAAAACCCAAACACCCAGCTCAAAAGAGTTGC
TCAATGAGATGCAAATGTAGT CCCAGAGAAGGGGCCTCAAARAGGTTGATGTGGTCACGGTGAGCCTCTGGGTGTCTCTGCTTGTCG
CAAATGTACAACATCACACCATCTTGTTTGTGAACCCTTGTGACATGTTCATCCATGGTCAGATCTTCAAGCACCTTTCTGATATA
CATATTTTCCCTGTTTTTATTTCTCACACACCTACTTCCTAAAGTCTTACAGAGACCTATAAAGCCGGATGAGACACAACTCTGAA
AAGCTGATTTGTTGATTGCCTCTGACAACAGCTTCTGTGCACCTCTTGTGAACTTACTACAAAGCTTATTTTGGAGTGTTTTAATC
AATGAGGGGATCTTTTCCTCTTGAAAGGTCATTACTGATGGGTAAACCACTTTTTGTCTCAGAACCATCCT CAATGGGAACATTTC
ATTCAGATTCAACCAATTGATGCTTGCCAACT CATTAAGATCAT CCTCAAGACCAAGAAT CTCTCCCAATT GAAGGATGGCCTCTT
TCTTTTCCCTGTTGAAGAGGT CTAGAAAAAATTCCTCGTTACATTCACCGTTCTTGAGTTTGTGATGTAGTCTTCTTACAAGTTTT
CTCATGATCTTTGTTTCACTGGGACACAATTCTTCAATGAGTCTTTGGATTCTATAACCTCTAGAACCATCTAACCAATCCTTTAC
ATCAGTGTGAGTGTTTAACAAGAATGGAT CTAAAGGGAAATTAGCATATTTCAAGAGATCCAGTGTCCTCCTCTGGATACAGTTTA
CTAAAAANACTGGAACTCCATTTGCTATAGCTTGATCAGCAATCGTATCTATTGTCTCACAAAGTTGATGCGGTTCTTTACACTTA
ACATTGTGTAGTGCCGCAGACACAAATTTCGT GAGGAGAGGGACCTCCTCCCCCCACACATARAATCTGGATTTGAATTCCGCTGC
ARAACCGCCCAACCACACTTTTTGGACTGATGAACTTGTTCAACAAACCACTTAAGTGAGAGTGGAATTCCAGCAAGACAAGGACTT
CTTCTGGGTCACTATCAACTAAGTCACTCAATCTCTTGTCAAATAAAGT GATCTGATCATCACTTGATGTATAGGCTTCTGGCCTC
TCTCCAAAAATGACACCAATACAATAATTGATAAACCTTTCACTAATTAAACCGTAAAAAT CAGAAGCATTGTGTAGGATCCCCTG
TCCCATGTCAATGAGACTAGATATGTGAGATGGCACCACCCCCATTTCAAAATACT CTCTAAAGATTCTCTCCGTAACAGTCGTTC
CTGACCCTTTGAGAAGCTTGAGTTTTGATTTAACATATGATTTCATCATTGCATTCACAACAGGGAAAGGGACTTCAACAAGTTTA
TGCATATGCCAAGTCAACAAGGTGCTAACATGATCTTTTCCAGAACGCACGTACTGATCATCACCCAGTTTGAGATTTT GGAGAAG
CATTAAGAATAGGAATGGGCACATCATTGGTCCCCATTTGCTGTGATCCATGCTGTAGTTTAACAACCCTTCTCTCACATTGATAG
TCATTGACAAGATTGCATTTTCAAACTCTTTGTCATTGTTTAAACAAGAT CCTGAAAAGAAACTAGAAAAGGATTCAAAATAATCT
TCTACCAATCTTGTGAACATTTTTGTCCTCAAATCCCCAATGTAAAGCTCTCTATTTCCCCCAACCTGCTCTTTGTATGACAATGC
AAATTTTAGTCTCCCAGAGTCAGGGCCAACTGAAGTGTATGATGTTGGTGATTCTTCTGAGTAAAAACACAGATTCTTTAGAGCAG
CACTCATGCATTTTGTCAATGAAAGGGCCTTACTTAGAGATTCAGAATTGCTTTCCCTTTCACTAATTCTTACATCTTCTTCCAAT
TTGTCCCAGTCAAATTTAAAATTTAAGCTCTGCCTCTGCATGTGTCTGTACTTCCCTGAATACGCATTTGCATTCATCTGTAACAA
GATCATCTTCATACATGAGAACCAATCACCCTCTGAGAAGAACTTTCTACAGAGGTTTCTTGCCATCTCATCCAGACCACATTGTT
CTTTGACAGCTGATGTAAAATACAATGGTGACAGTTCTGTTGAACCTTCAACAGCCTCACAAATAAACCTCATGTCGTCATTGGTG
AGACAGGATGGATCAAAGTCCTCTACTAGATGAAATGAAATTTCTGATAAAATGACTTTCCTCAGATAAGCTCTTTTACCTGACAA
AATAATCTGAAGGTGGTGTAGTCCTTTTGTGTTCTTGAATTCTCCCTCCCCTTGCCCTTCATTAAGCCTAGTGCCTCTATTATACC
GTGTTATTGTGGAGCTGACCTTATCTTCTAAACTCCTGAAAAAACTTGTCTCCTCCTCCCCCTCGAAACACACATCTACCGGATCA
TCTTCCAATTTGTCTACTTCTGTTTTCCTGGAACCGATGACTAAT CTAGAGACAAGCTTTGAGACCTTATATTCGTAATCTGAGTG
TCTCAGCTTATACTTTTGTTTCCTCATGAAGCCCTCTGTAATTTGGCTCACAGCACTAACAAGCAATTTGTTAARATCATACTCCA
AAAGCCGTTCTCCATTCAGATGTTTATTGACAACCACACTTTTGTTGCTTGCGAGATCTAATGCTGTCGCACATCCAGAGTTGGTC
ATGGGGTCCAGATTGTTGAGCCTTTTCTCCCCTTTTAGAATTAAGGTGCCATTGTTGAATGAAGATACCATCATGCTAAAGATCTC
TAAATTAACACCAGGGGTTGAATGCTGACAATCAATATCTTTACCGGTGAACTTCTTCATTTGTTCATARAARAACACATTCCTCTT
CGGGTGTGATTGTTTCCTTAGGGTTGACAAAGAAACCAAACT CACTCTTGGGCT CAAAGAACTTTTCAAAACATTTTATCTGATCT
GTCAATCTATCAGGGGTCTCCTTTGTGAT CAAATGACACAGGTAT GACACATT CAACATAAACTTGAATTTTGCACT CAATAACAC
CTTTTCACCAGTACCAAAAATTGTCCTAATCAARAAACCGAAGCAGCCTGTACACCACTTTCTCGGCAGGTGTGATTAGATCCTCCT
TCAACTTATCCATTAATGAGGTCGATGAAAAGTCTGAGACGATGGCCATCACTAAATACCTAATATTTTGAACCTGCTTTTGATTT
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CTCTTTGTTGGGTTGGTGAGCATCAGTAGGATCAATGTCCTTAGTGCAGTCTCAATGTCAATAAGAGAATCTTTTAAGT CAGGGCA
TGACCTAATCCATGAAATCATTGTGTCTATCATGTTGTGCAACACCTCATCTGAAAAAATTGGTAAAAAGAACCTTTTTGGATCTG
CGTAAAAGGAAATCAAGTGACCATCCGGACCTTGTATGGAATAACACCTCGATGATTCTCCAGTTTTCTGATATAGTAGATGATAC
TCTTCGGAATCCAGTTTTATTATCTGGCAAAACACCTCTTTGCACTCCACCACTTGATAT CTCACAGACCCCAGTTGGTTCTGTCT
CAACCTTGCAACTGAGCTTGTTTTCATGCTGTTTGTTAGAGCCAAACAAACAGATGACAGTTTTCTCAAACTCTGTAAACCCCTCA
ATTGCTCTATGTTAGGCTGGAAAGTGTAATCTTCAAATTTTGTGTAATGCATTACAGGATGAGTCCCGGCTCTCATAAAGTTCTCA
AATTCAGCAAATGGTATATGGCATTCTTGCACGAGGCATTCTGATAGT CCGTAATGCTCAAAACTAAGTCCCACTGTTGATAGGCA
TTTCTGGATTTTTGCTATGAACTCATTTATGGATACCCTAAAAAGCTCATCAAGAGATGCCTTTTTGTGCACTCTTGATTTTCTTC
TGTTCTTCAAAAGTCTCATGAATTCTTCTTTGGTACTTTGAAGGCTCACAAGCCTATCATTCACACTACTGTAGCAACAACCAACC
CAATGTTTATCATTTTCCAACCCTTTGGARATTGACTGCTTAATAAGT GAAGAAAGACATAAGACAT CTAAGTTCAGCAGCTGTCT
CCTTCTAGTGTTTAATAATTTTAAACTTTTCACCTTGTTCAACATAGAGAGTAGCCTTTCATACTCAGTGTTAGCATCGCTTCCTC
TCTCATGCCCATGGGTCTCTGCTGTAATGAACCT CATTAAGGGGCAGGATTCAACTGCCTCTTTGCTCAACATTAATATGTCATCA
TTATCAGTAAGGGTTTCATAAAGTTCAGAGAATTCCTTGATTAAGCCCCCAGGGCTGACCTTTTGGAAATTCCTTTTGAGTTTCCC
ATTTAACAGGTCCCTCCTAAACCTGCCAAAAAAGGAATTTATGCCAAAGACCACATCATCGCAACTCATGTTGGGGTTGACACCAT
CGTGGCACATTTTCATAATCTCATCGTTATGAAATGATCTTGCGTCTTTCAAAATTTTCATTGAGTCCATGCCGGAACGTTTGTCA
ACAGTGGTCTTAAGAGACTCACAGAGCCTGAAGTATTCAGACTCCTCAAAAACTTTCTCATCTTGACTAGAATACTCCAGGAGTTT
AAATAGGAGGTCTCTGAACTTAAAATTCACCCATTCTGGCATGAAACTGTTATCATAATCACAACGACCATCCACTATTGGAACCA
GTGTGATGCCTGCAACAGCAAGATCTTCTTTGATGCATGCTAGTTTGTTGGTGTCCTCAATGAACTTCTTTTCAAAACTAGCTGGT
GTGCTTCTAACAAAACATT CAAGAAGAATAAGGGAATTGT CAATCAACTTATAACCAT CAGGGATGATGAGTGGCAGTCCTGGACA
CACAATCCCAGAGTCTATTAGGATTGTTTCAACAGATTTGTCATCGTGGTTGTGTATGCAACCACTTTTGTCTGCACTGTCTATCT
CTATACAGCGTGATAACAATTTGAGTCCCTCAATTAGCACCATTCTGGGTTCTCTTTGTCCCAGGAAGTTGAGTTTTTGCCTTGAC
AGCCTCTCGTCCTGTTCTATGTAATTTAGACACAACTCTCTCAAATCTGCAATAGTTTCATCCATTGCGCATCAAARAGCCTAGGA
TCCTCGGTGCGC

(SEQ ID NO: 12)
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Lymphocytic choriomeningitis virus (LCMV) strain P52-WE (L)

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex

Gene: GPC

LCMV P52-WE (L) GPC
ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAACATTGTCATTATTGTGCTCATTATAAT
CACGAGCATCAAAGCTGTGTACAATTTCGCCACCTGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTG
GCATGTACGGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGATATGTCTCACTTAAATCTG
ACGATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTACAT CAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGA
CTCCATCCTTAATCACAATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGTATAGTCTCGA
GTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAARAGCAGTGTCTTGTGATTTTAACAATGGCAT CACCATTCAATACAACTTG
TCATTTTCGGACCCACAGAGCGCTATGAGCCAGTGTTGGACTTTCAGAGGTAGAGT CTTGGACATGTTTAGAACTGCCTTTGGAGG
AAAATACATGAGAAGTGGCTGGGGCTGGGCAGGTTCAGAT GGCAAGACCACTTGGTGCAGCCAAACAAGCTAT CAGTACCTAATCA
TACAAAACAGGACTTGGGAAAACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCT CAGGAARAGACARAG
TTTCTCACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAATCCAGGTGGTTATTGCCTGAC
CAAATGGATGATCCTTGCTGCAGAGCTCARATGTTTTGGGAATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCT
GTGACATGCTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTGCATGTATTCAAA
ACAACAGTAAATTCTCTGATTTCCGAT CAGCTGTTGAT GAGGAATCATCTAAGAGATCTAATGGGGGTACCATACTGTAATTACTC
AAAGTTCTGGTATCTGGAACATGCTAAGACT GGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTGAATG
AGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATGTTGAGGAAGGACTACATAAAARAGACAAGGG
AGTACTCCTTTAGCCTTAATGGATCTTTTGATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACC
AACACATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATCTGTAGTTGTGGTGCATTCAAGG
TGCCTGGTGTAAAAACTATCTGGAAAAGACGCTGA

(SEQ ID NO: 13)

Translation =

LCMV P52-WE (L) GPC
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMYGLNGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYISMGSSGLELTETNDSILNHNFCNLT SAFNKKTFDHTLMSIVSSLHLSIRGNSNHKAVSCDENNGITIQYNL
SESDPQSAMSQCWTFRGRVLDMFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLIIQNRTWENHCRYAGPFGMSRILFAQEKTK
FLTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELKCEGNTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKODVESALHVEFK
TTVNSLISDOQLLMRNHLRDIMGVPYCNYSKFWYLEHAKTGET SVPKCWLVINGSYLNETHEFSDQIEQEADNMI TEMLRKDYIKRQG
STPLALMDLLMESTSAYLISIFLHLVKIPTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKT IWKRR

(SEQ ID NO: 14)
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Lymphocytic choriomeningitis virus (LCMV) strain P52-WE (L)

Source: 1-3376 Segment = S

Protein: Nucleoprotein

Gene: NP

LCMV P52-WE (L)NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTGCAGAGTTTTACAT CAGATGTAAAGGC
TGCCGTCATCAAGGACGCAACCAGTCTTCTAAATGGGTTGGACTTTTCTGAAGT CAGCAACGTTCAGAGGATCATGAGAAAGGAAA
GGAGGGATGATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTGAAGTCTACATCAAAGAAA
AATGTTCTGAAAGTGGGAAGACTTAGT GCAGAGGAATTGATGACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAG
AACTGAGAGGCCTCAAGCTTCTGGAGT CTACATGGGAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATACTGCAAATGG
TTGGGATGAGAAGACCT CAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGGGATGTGAAGGACTCATCACTTCTGAACAATCAGTTC
GGCACAATGCCAAGCCTGACAATGGCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACT CACAGACCT
TGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGAT CTTGAAAGGCTAAAGGATAAACACCCAGTTCTGGGGGTCATTACTG
AACAGCAATCTAGTATCAATATCTCTGGTTATAATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCTCTGCTAGATGGAGGG
AACATGCTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGGGCCAAGAAGAAACTCAACAT
GTTTGTCTCAGATCAAGTTGGAGATAGAAAT CCCTATGAAAACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACA
TAGCCTGTAGAACGTCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAARAACTTGTTGCCAACTCATCT
AGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTACAGTCAGACAATGCTGTTGAAAGACTTGAT GGGAGGGAT
TGATCCCAATGCTCCCACATGGATTGACATTGAGGGCAGGTTCAATGATCCAGT GGAGATAGCAATATT CCAACCACAAAATGGGC
AATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACT CAAAGTATTCACACGGCATGGATCTTGCTGAT
CTCTTCAATGCACAGCCTGGGCTGACCTCATCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGA
CATCAGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGTTGAGAT GACCAAGGAGGCCTCAAGAGAATATG
AAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAAAT GCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGAT CACCCCA
CACTGTGCACTCATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACCGTTCACAACATCCTGCC
ACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA

(SEQ ID NO: 15)

Translation =

LCMV P52-WE (L) NP
MSLSKEVKSFOWTQALRRELOQSFTSDVKAAVIKDATSLLNGLDEFSEVSNVOQRIMRKERRDDKDLQRLRSLNQTVHSLVDLKSTSKK
NVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQASGVYMGNLTAQOLDORSQI LOMVGMRRPOOGASGVVRVWDVKDS SLLNNQF
GTMPSLTMACMAKQSOTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINI SGYNFSLGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKKKLNMEVSDQVGDRNPYENILYKVCLSGEGWPYIACRT SVVGRAWENTTIDLTNEKLVANSS
RPVPGAAGPPQVGLSYSQOTMLLKDLMGGIDPNAPTWIDIEGRENDPVEIATFQPONGQFIHFYREPTDOKQFKODSKYSHGMDLAD
LENAQPGLTSSVIGALPOGMVLSCOGSDDIRKLLDSQNRRDIKLIDVEMTKEASREYEDKVWDKYGWLCKMHTGVVRDKKKKEITP
HCALMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL

(SEQ ID NO: 16)

Lymphocytic choriomeningitis virus (LCMV) strain P52-WE (L)

Source: 1-7235 Segment = L

Protein: RING finger protein Z

Gene: ZP

LCMV P52-WE(L) ZP
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGGTCC
TCTAAATTGTAAATCATGTTGGCAGAAATTTGACAGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCC
TGCTGTCAGTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACAGTCCCAAGCTCCCCACCT
CCCTATGAGGAGTGA

(SEQ ID NO: 17)

Translation =
LCMV P52-WE (L) ZP
MGQGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCILNLLLSYVSDRCPLCKYPLPTKLKVSTVPSSPP
PYEE

(SEQ ID NO: 18)
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Lymphocytic choriomeningitis virus (LCMV) strain P52-WE (L)

Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L

Gene: LCMV P52-WE(L) LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGT CTAAATTACATAGAACAGGACGAGAGGCTGT CAAGGCAAAAACTCAACTT
CCTGGGACAAAGAGAACCCAGAATGGTGCTAATTGAGGGACT CAAATT GTTATCACGCTGTATAGAGATAGACAGTGCAGACARAA
GTGGTTGCATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGTCCAGGACTGCCACTCATC
ATCCCTGATGGTTATAAGTTGATTGACAATTCCCTTATTCTTCTTGAATGTTTTGT TAGAAGCACACCAGCTAGTTTTGAAAAGAA
GTTCATTGAGGACACCAACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCAT CACACTGGTTCCAATAGTGGATGGTC
GTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGTTCAGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGT
CAAGATGAGAAAGTTTTTGAGGAGTCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATGGA
CTCAATGAAAATTTTGAAAGACGCAAGAT CATTTCATAACGATGAGATTATGAAAATGTGCCACGATGGTGTCAACCCCAACATGA
GTTGCGATGATGTGGTCTTTGGCATAAATTCCTTTTTTGGCAGGTTTAGGAGGGACCTGTTARAT GGGAAACT CAAAAGGAATTTC
CAAAAGGTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAATGAT GACATATTAATGTTGAG
CAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATTACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTG
AGTATGAAAGGCTACTCTCTATGTTGAACAAGGTGAAAAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTGCTGAACTTAGAT
GTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGTTGGAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAG
TGTGAATGATAGGCTTGTGAGCCTTCAAAGTACCAAAGAAGAATTCATGAGACTTTTGAAGAACAGAAGAAAATCAAGAGTGCACA
AAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAAAT CCAGAAATGCCTATCAACAGT GGGACTT
AGTTTTGAGCATTACGGACTATCAGAATGCCTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGG
GACTCATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAATTGAGGGGT TTACAGAGTTTGA
GAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGCATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCT
GTGAGATATCAAGTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCATCTACTATAT CAGAA
AACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGTCACTTGATTTCCTTTTACGCAGATCCARAARAGGTTCTTTT
TACCAATTTTTTCAGATGAGGTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAAGATTCT
CTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAACCCAACAAAGAGAAAT CAAAAGCAGGTTCARAAA
TATTAGGTATTTAGTGATGGCCATCGTCTCAGACTTTTCATCGACCTCATTAATGGATAAGTTGAAGGAGGAT CTAATCACACCTG
CCGAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAAAAGGTGTTATTGAGT GCARAATTC
AAGTTTATGTTGAATGTGTCATACCTGTGTCATTTGATCACAAAGGAGACCCCTGATAGATTGACAGAT CAGATAARAATGTTTTGA
AAAGTTCTTTGAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAGGAATGTGTTTTTTATG
AACAAATGAAGAAGTTCACCGGTAAAGATATTGATTGT CAGCATTCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTA
TCTTCATTCAACAATGGCACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGATGTGCGAC
AGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGT CAATAAACAT CTGAAT GGAGAACGGCTTTTGGAGTATGATTTTAACAAAT
TGCTTGTTAGTGCTGTGAGCCAAATTACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCTGAGACACT CAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAAACAGAAGTAGACAAATTGGAAGATGAT CCGGTAGATGTGTGTTT
CGAGGGGGAGGAGGAGACAAGTTTTTT CAGGAGTTTAGAAGATAAGGT CAGCTCCACAATAACACGGTATAATAGAGGCACTAGGC
TTAATGAAGGGCAAGGGGAGGGAGAATT CAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTGT CAGGTAAAAGAGCTTAT
CTGAGGAAAGTCATTTTATCAGAAATTTCATTTCATCTAGTAGAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTT
TATTTGTGAGGCTGTTGAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGT CARAGAACAATGTGGTCTGGATGAGA
TGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCATGTATGAAGATGAT CTTGTTACAGATGAATGCAAAT
GCGTATTCAGGGAAGTACAGACACATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAAT TGGAAGAAGATGTAAGAAT
TAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTT CATTGACAAAAT GCATGAGT GCTGCTCTAAAGAATCTGTGTT
TTTACTCAGAAGAATCACCAACATCATACACTTCAGTTGGCCCTGACT CTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAG
GTTGGGGGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTT CACAAGATTGGTAGAAGATTATTTTGAATCCTTTTC
TAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAGTTTGAAAATGCAATCTTGTCAATGACTAT CAATGT GAGAGAAGGGT
TGTTAAACTACAGCATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAAAATCTCAAACTG
GGTGATGATCAGTACGTGCGTTCTGGAARAGATCATGTTAGCACCTTGTTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTT
CCCTGTTGTGAATGCAATGAT GAAATCATATGTTAAAT CAAAACTCAAGCTT CTCAAAGGGT CAGGAACGACT GTTACGGAGAGAA
TCTTTAGAGAGTATTTTGAAAT GGGGGTGGTGCCATCTCACATATCTAGTCTCATTGACATGGGACAGGGGAT CCTACACAATGCT
TCTGATTTTTACGGTTTAATTAGTGAAAGGTTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATC
AAGTGATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAAGAAGTCCTTGTCTTGCTGGAAT
TCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATCAGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGA
TTTTATGTGTGGGGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGTARAAGAACCGCATCA
ACTTTGTGAGACAATAGATACGATTGCTGAT CAAGCTATAGCAAATGGAGTTCCAGTTTTTTTAGTAAACTGTAT CCAGAGGAGGA
CACTGGATCTCTTGAAATATGCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTAGATGGT
TCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGT GAAACAAAGATCATGAGAAAACT TGTAAGAAGACTACA
TCACAAACTCAAGAACGGTGAAT GTAACGAGGAATTTTTTCTAGACCT CTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGG
GAGAGATTCTTGGTCTTGAGGATGATCTTAAT GAGTTGGCAAGCATCAATTGGTTGAATCTGAATGAAATGTTCCCATTGAGGATG
GTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATGACCTTTCAAGAGGAARAGATCCCCTCATTGATTAAAACACTCCAAAATAA
GCTTTGTAGTAAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAGAGTTGTGTCTCATCCG
GCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGGTGTGTGAGAAATAAAAACAGGGAAAATATGTATAT CAGAAAGGTGCTTGAA
GATCTGACCATGGATGAACATGTCACAAGGGTTCACAAACAAGATGGT GTGATGTTGTACATTT GCGACAAGCAGAGACACCCAGA
GGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATTTGCATCTCATTGAGCAACTCTTTTGAGCTGGGTG
TTTGGGTTTTAGCAGAACCTGT GAAAGGAAAGAACGAGAGTAATTCGGCTGT TAGGCACT TARATCCATGT GATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCTGTGAGGCGACT GTACCCCAARAATCTT
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TGAGGATCAGTTGCTCCCATTCATGTCTGATGTGAGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTG
TGCTGATTGACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAAT GGAAGAGGGACGAACATTACACTGTGCTGTTT
TCTGATCTCGTCAACTCTCACCAACGGTCAGACT CAAGTTTAGTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTT
TTTGAAGCAAGTGTATTTCGAAT CATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGGTTCCCCCATA
AGGACATGATGCCATCTGAAGAT GGCGCTGAAGCACTGGGACCCTTCCAATCATTTATTTTGAAAGT GGTGAACAAGAAAATAGAG
AGGCCCATGTTTAGGAATGACTTGCAGTTTGGTTTTGGTTGGTTCTCTTATCGT GTGGGGGATGTTGTGTGTAATGCCGCTATGTT
AATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAAT CTTTAAGAGATTTGTGGGATTACATGCTCAGCAGCACAGAGGGGATAT
TGGAGTTCTCAATCACAGTGGATTTCACACACAACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAA
TGCCAATTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCTTCAAAGGT GAGGTTGACAGGAGATTATTAGATGA
GTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAARAGCGAATGATGGAGTCTTTGACATTAGGT CTGAAGAGTTTGAAGATTACA
TGGAAGACCCTTTGACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATCAAATCTACTGAC
TTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGGAAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTT CAGAA
TATCTCTGTGAAATT GGAGACAAAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGGAAAAATTGGTGATGTCCTCGGCA
GCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGTACAGTTCTTCAGGAGCT CTGCATGGACAGA
TCCGTCATGCTGACACCATTATCTTTTGTGCCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACAC
TGTAATGTATGAGACAACTGGGGGCAGGTTCAGACT CAAGGGGAAAT CCTGTGACGATTGGCTGGCGGAGCGGGTGGCCGAGGAGA
TCGACTAG

(SEQ ID NO: 19)

Translation =

LCMV P52-WE(L) LP
MDETIADLRELCLNYIEQDERLSRQKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGCIHNHDDKSVETILIDSGIVCPGLPLI
IPDGYKLIDNSLILLECFVRSTPASFEKKFIEDTNKLACIKEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSS
ODEKVFEESEYFRLCESLKTTVDKRSGMDSMKILKDARSFHNDEIMKMCHDGVNPNMSCDDVVEFGINSFFGRFRRDLLNGKLKRNE
OKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFITAETHGHERGSDANTEYERLLSMLNKVKS LKLLNTRRRQLLNLD
VLCLSSLIKQSISKGLENDKHWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVSINEFIAKIQKCLSTVGL
SFEHYGLSECLVQECHI PFAEFENFMRAGTHPVMHYTKFEDYTFQPNIEQLRGLOSLRKLSSVCLALTNSMKT SSVARLRONQLGS
VRYQVVECKEVFCQIIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLHNMIDTMISWIRSCPDLKDS
LIDIETALRTLILLMLTNPTKRNQKOVONIRYLVMAIVSDEFSSTSLMDKLKEDLITPAEKVVYRLLRFLIRTIFGTGEKVLLSAKFE
KFMLNVSYLCHLITKETPDRLTDQIKCFEKFFEPKSEFGFFVNPKETITPEEECVEFYEQMKKFTGKDIDCQHSTPGVNLEI FSMMV
SSENNGTLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDENKLLVSAVSQITEGFMRKOKYKLRHSDYEYK
VSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSEFFRSLEDKVS STITRYNRGTRLNEGOQGEGEFKNTKGLHHLOITLSGKRAY
LRKVILSEISFHLVEDFDPSCLTNDDMRFICEAVEGSTELSPLYFT SAVKEQCGLDEMARNLCRKFFSEGDWESCMKMI LLOMNAN
AYSGKYRHMOROSLNFKFDWDKLEEDVRI SERESNSESLSKALSLTKCMSAALKNLCEYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMFTRLVEDYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNYSMDHSKWGPMMCPFLFLMLLONLKL
GDDQYVRSGKDHVSTLLTWHMHKLVEVPFPVVNAMMKS YVKSKLKLLKGS GTTVTERI FREYFEMGVVPSHI S SLIDMGQOGILHNA
SDEYGLISERFINYCIGVIFGERPEAYTSSDDQITLFDKRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSR
FYVWGEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQATANGVPVFLVNCIQRRTLDLLKYANFPLDPFLLNTHTDVKDWLDG
SRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECNEEFFLDLENREKKEATLOLGEILGLEDDLNELASTINWLNLNEMEPLRM
VLROKVVYPSVMTFQEEKIPSLIKTLONKLCSKEFTRGAQKLLSEATINKSAFQSCVSSGEFIGLCKTLGSRCVRNKNRENMYTI RKVLE
DLTMDEHVTRVHKODGVMLYICDKQRHPEAHRDHINLLRPLLWDYICISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVAR
KPESSRLLEDKVSLNHVIQSVRRLYPKIFEDQLLPFMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDEHYTVLE
SDLVNSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATART LGNF SWEPHKDMMP SEDGAEALGPFQOSFILKVVNKKIE
RPMFRNDLQFGFGWEFSYRVGDVVCNAAMLIKQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDETHNONNTDCLRKESLIFVVK
COLOSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDGVEFDIRSEEFEDYMEDPLTLGDSLELELIGSRRILNEIKSTD
FERIGPEWEPVPLTIRKGALFEGRNEVONISVKLETKDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEI STVLQELCMDR
SVMLTPLSEFVPDWEFTEFRDCRLCESRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 20)
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C. Lymphocytic choriomeningitis virus (LCMV) strain Armstrong 53b

Lymphocytic choriomeningitis virus (LCMV) strain Armstrong 53b

Source: 1-3376 Segment = S

LCMV Armstrong S-Segment
CGCACCGGGGATCCTAGGCTTTTTGGATTGCGCTTTCCTCTAGATCAACTGGGTGTCAGGCCCTATCCTACAGAAGGATGGGTCAG
ATTGTGACAATGTTTGAGGCTCTGCCTCACATCATCGATGAGGTGAT CAACATTGTCATTATTGTGCTTATCGTGATCACGGGTAT
CAAGGCTGTCTACAATTTTGCCACCTGTGGGATATTCGCATTGATCAGTTTCCTACTTCTGGCTGGCAGGTCCTGTGGCATGTACG
GTCTTAAGGGACCCGACATTTACAAAGGAGTTTACCAATTTAAGTCAGTGGAGTTTGATATGTCACATCTGAACCTGACCATGCCC
AACGCATGTTCAGCCAACAACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGAATTGACCTTCACCAATGATTCCATCAT
CAGTCACAACTTTTGCAATCTGACCTCTGCCTTCAATAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGAGCCTACACC
TCAGTATCAGAGGGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCATCCAATACAACTTGACATTCTCA
AATGCACAAAGTGCTCAGAGCCAGTGTAGAACCTTCAGAGGTAGAGT CCTAGATATGTTTAGAACTGCCTTCGGGGGGAAATACAT
GAGGAGTGGCTGGGGCTGGACAGGCTCAGATGGCAAGACCACCTGGTGTAGCCAGACGAGTTACCAATACCTGATTATACAAAATA
GAACCTGGGAAAACCACTGCACATATGCAGGTCCTTTTGGGATGTCCAGGATTCTCCTTTCCCAAGAGAAGACTAAGTTCTTCACT
AGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTTCAGGGGTGGAGAAT CCAGGTGGTTATTGCCTGACCAAATGGAT
GATTCTTGCTGCAGAGCTTAAGTGTTTCGGGAACACAGCAGTTGCGAAATGCAATGTAAATCATGATGAAGAATTCTGTGACATGC
TGCGACTAATTGACTACAACAAGGCTGCTTTGAGTAAGTTCAAAGAGGACGTAGAATCTGCCTTGCACTTATTCAAAACAACAGTG
AATTCTTTGATTTCAGATCAACTACTGATGAGGAACCACTTGAGAGATCTGATGGGGGTGCCATATTGCAATTACTCAAAGTTTTG
GTACCTAGAACATGCAAAGACCGGCGAAACTAGTGTCCCCAAGTGCTGGCTTGTCACCAATGGTTCTTACTTAAATGAGACCCACT
TCAGTGATCAAATCGAACAGGAAGCCGATAACATGATTACAGAGATGTTGAGGAAGGATTACATAAAGAGGCAGGGGAGTACCCCC
CTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGTCAGCATCTTCCTGCACCTTGTCAAAATACCAACACACAG
GCACATAAAAGGTGGCTCATGTCCAAAGCCACACCGATTAACCAACAAAGGAATTTGTAGTTGTGGTGCATTTAAGGTGCCTGGTG
TAAAAACCGTCTGGAAAAGACGCTGAAGAACAGCGCCTCCCTGACTCTCCACCTCGAAAGAGGT GGAGAGT CAGGGAGGCCCAGAG
GGTCTTAGAGTGTCACAACATTTGGGCCTCTAAAAATTAGGTCATGTGGCAGAATGTTGTGAACAGTTTTCAGAT CTGGGAGCCTT
GCTTTGGAGGCGCTTTCAAAAATGATGCAGT CCATGAGTGCACAGTGCGGGGTGATCTCTTTCTTCTTTTTGT CCCTTACTATTCC
AGTATGCATCTTACACAACCAGCCATATTTGTCCCACACTTTGTCTTCATACTCCCTCGAAGCTTCCCTGGTCATTTCAACATCGA
TAAGCTTAATGTCCTTCCTATTCTGTGAGTCCAGAAGCTTTCTGATGTCATCGGAGCCTTGACAGCTTAGAACCATCCCCTGCGGA
AGAGCACCTATAACTGACGAGGTCAACCCGGGTTGCGCATTGAAGAGGTCGGCAAGATCCATGCCGTGTGAGTACTTGGAATCTTG
CTTGAATTGTTTTTGATCAACGGGTTCCCTGTAAAAGTGTATGAACTGCCCGTTCTGT GGTTGGAAAATTGCTATTTCCACTGGAT
CATTAAATCTACCCTCAATGTCAATCCATGTAGGAGCGTTGGGGTCAATTCCTCCCATGAGGT CTTTTAAAAGCATTGTCTGGCTG
TAGCTTAAGCCCACCTGAGGTGGACCTGCTGCTCCAGGCGCTGGCCTGGGTGAGTTGACTGCAGGTTTCTCGCTTGTGAGATCAAT
TGTTGTGTTTTCCCATGCTCTCCCCACAATCGATGTTCTACAAGCTATGTATGGCCATCCTTCACCTGARAGGCAAACTTTATAGA
GGATGTTTTCATAAGGGTTCCTGTCCCCAACTTGGTCTGAARACAAACATGTTGAGTTTTCTCTTGGCCCCGAGAACTGCCTTCAAG
AGGTCCTCGCTGTTGCTTGGCTTGATCAAAATTGACTCTAACATGTTACCCCCATCCAACAGGGCTGCCCCTGCCTTCACGGCAGC
ACCAAGACTAAAGTTATAGCCAGAAATGTTGATGCTGGACTGCTGTTCAGTGATGACCCCCAGAACTGGGTGCTTGTCTTTCAGCC
TTTCAAGATCATTAAGATTTGGATACTTGACTGTGTARAGCAAGCCAAGGTCTGTGAGCGCTTGTACAACGTCATTGAGCGGAGTC
TGTGACTGTTTGGCCATACAAGCCATAGTTAGACTTGGCATTGTGCCAAATTGATTGTTCAAAAGTGATGAGTCTTTCACATCCCA
AACTCTTACCACACCACTTGCACCCTGCTGAGGCTTTCTCATCCCAACTATCTGTAGGAT CTGAGATCTTTGGTCTAGTTGCTGTG
TTGTTAAGTTCCCCATATATACCCCTGAAGCCTGGGGCCTTTCAGACCTCATGATCTTGGCCTTCAGCTTCTCAAGGTCAGCCGCA
AGAGACATCAGTTCTTCTGCACTGAGCCTCCCCACTTTCAAAACATTCTTCTTTGATGTTGACTTTAAATCCACAAGAGAATGTAC
AGTCTGGTTGAGACTTCTGAGTCTCTGTAGGTCTTTGTCATCTCTCTTTTCCTTCCTCATGATCCTCTGAACATTGCTGACCTCAG
AGAAGTCCAACCCATTCAGAAGGTTGGTTGCATCCTTAATGACAGCAGCCTTCACATCTGATGTGAAGCTCTGCAATTCTCTTCTC
AATGCTTGCGTCCATTGGAAGCTCTTAACTTCCTTAGACAAGGACATCTTGTTGCTCAATGGTTTCTCAAGACAAATGCGCAATCA
AATGCCTAGGATCCACTGTGCG

(SEQ ID NO: 21)
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Lymphocytic choriomeningitis virus (LCMV) strain Armstrong 53b

Source: 1-7228 Segment = L

LCMV Armstrong L-Segment

CGCACCGGGGATCCTAGGCGTTTAGTTGCGCTGTTTGGTTGCACAACTTTCTTCGTGAGGCT GTCAGAAGTGGACCTGGCTGATAG
CGATGGGTCAAGGCAAGTCCAGAGAGGAGAAAGGCACCAATAGTACAAACAGGGCCGARATCCTACCAGATACCACCTATCTTGGC
CCTTTAAGCTGCAAATCTTGCTGGCAGAAATTTGACAGCTTGGTAAGATGCCATGACCACTACCTTTGCAGGCACTGTTTAAACCT
TCTGCTGTCAGTATCCGACAGGTGTCCTCTTTGTAAATATCCATTACCAACCAGATTGAAGATATCAACAGCCCCAAGCTCTCCAC
CTCCCTACGAAGAGTAACACCGTCCGGCCCCGGCCCCGACAAACAGCCCAGCACAAGGGAACCGCACGTCGCCCAACGCACACAGA
CACAGCACCCAACACAGAACACGCACACACACACACACACACACCCACACGCACGCGCCCCCACCACCGGGGGGLGLLCCCCCCCCG
GGGGGCGGCCCCCCGGGAGCCCGGGCGGAGCCCCACGGAGATGCCCATCAGTCGATGT CCTCGGCCACCGACCCGCCCAGCCAATC
GTCGCAGGACCTCCCCTTGAGTCTAAACCTGCCCCCCACTGTTTCATACATCAAAGTGCTCCTAGATTTGCTAAAACAAAGTCTGC
AATCCTTAAAGGCGAACCAGTCTGGCAAAAGCGACAGT GGAATCAGCAGAATAGATCTGT CTATACATAGTTCCTGGAGGATTACA
CTTATCTCTGAACCCAACAAATGTTCACCAGTTCTGAATCGATGCAGGAAGAGGTTCCCAAGGACAT CACTAATCTTTTCATAGCC
CTCAAGTCCTGCTAGAAAGACTTTCATGTCCTTGGTCTCCAGCTTCACAATGATATTTTGGACAAGGTTTCTTCCTT CAAAAAGGG
CACCCATCTTTACAGTCAGTGGCACAGGCTCCCACTCAGGTCCAACTCTCTCAAAGTCAATAGATCTAATCCCATCCAGTATTCTT
TTGGAGCCCAACAACTCAAGCTCAAGAGAATCACCAAGTATCAAGGGATCTTCCATGTAATCCTCAAACTCTTCAGATCTGATATC
AAAGACACCATCGTTCACCTTGAAGACAGAGTCTGTCCTCAGTAAGTGGAGGCATTCATCCAACATTCTTCTATCTATCTCACCCT
TAAAGAGGTGAGAGCATGATAAAAGTTCAGCCACACCTGGATTCTGTAATTGGCACCTAACCAAGAATATCAATGAAAATTTCCTT
AAACAGTCAGTATTATTCTGATTGTGCGTAAAGT CCACTGAAATTGAAAACT CCAATACCCCTTTTGTGTAGTTGAGCATGTAGTC
CCACAGATCCTTTAAGGATTTAAATGCCTTTGGGTTTGTCAGGCCCTGCCTAATCAACATGGCAGCATTACACACAACATCTCCCA
TTCGGTAAGAGAACCACCCAAAACCAAACTGCAAATCATTCCTAAACATAGGCCTCTCCACATTTTTGTTCACCACCTTTGAGACA
AATGATTGAAAGGGGCCCAGTGCCTCAGCACCATCTTCAGATGGCATCATTTCTTTATGAGGGAACCATGAAAAATTGCCTAATGT
CCTGGTTGTTGCAACAAATTCTCGAACAAATGATTCAAAATACACCTGTTTTAAGAAGTTCTTGCAGACATCCCTCGTGCTAACAA
CAAATTCATCAACCAGACTGGAGTCAGATCGCTGATGAGAATTGGCAAGGTCAGAAAACAGAACAGTGTAATGTTCATCCCTTTTC
CACTTAACAACATGAGAAATGAGTGACAAGGATTCTGAGTTAATATCAATTAAAACACAGAGGT CAAGGAATTTAATTCTGGGACT
CCACCTCATGTTTTTTGAGCTCATGTCAGACATAAATGGAAGAAGCTGAT CCTCAAAGAT CTTGGGATATAACCGCCTCACAGATT
GAATCACTTGGTTCAAATTCACTTTGTCCTCCAGTAGCCTTGAGCTCTCAGGCTTTCTTGCTACATAAT CACATGGGTTTAAGTGC
TTAAGAGTTAGGTTCTCACTGTTATTCTTCCCTTTGGTCGGTTCTGCTAGGACCCAAACACCCAACTCAAAAGAGTTGCTCAATGA
AATACAAATGTAGTCCCAAAGAAGAGGCCTTAAAAGGCATATATGATCACGGTGGGCTTCTGGATGAGACTGTTTGTCACAAATGT
ACAGCGTTATACCATCCCGATTGCAAACTCTTGTCACATGATCATCTGTGGTTAGATCCTCAAGCAGCTTTTTGATATACAGATTT
TCCCTATTTTTGTTTCTCACACACCTGCTTCCTAGAGTTTTGCAAAGGCCTATAAAGCCAGATGAGATACAACTCTGGAAAGCTGA
CTTGTTGATTGCTTCTGACAGCAGCTTCTGTGCACCCCTTGTGAATTTACTACAAAGTTTGTTCTGGAGTGTCTTGATCAATGATG
GGATTCTTTCCTCTTGGAAAGTCATCACTGATGGATAAACCACCTTTTGTCTTAAAACCATCCTTAATGGGAACATTTCATTCAAA
TTCAACCAGTTAACATCTGCTAACTGATTCAGATCTTCTTCAAGACCGAGGAGGTCTCCCAATTGAAGAATGGCCTCCTTTTTATC
TCTGTTAAATAGGTCTAAGAAAAATTCTTCATTAAATTCACCATTTTTGAGCTTATGATGCAGTTTCCTTACAAGCTTTCTTACAA
CCTTTGTTTCATTAGGACACAGTTCCTCAATGAGTCTTTGTATTCTGTAACCTCTAGAACCATCCAGCCAATCTTTCACATCAGTG
TTGGTATTCAGTAGAAATGGATCCAAAGGGAAATTGGCATACTTTAGGAGGTCCAGTGTTCTCCTTTGGATACTATTAACTAGGGA
GACTGGGACGCCATTTGCGATGGCTTGATCTGCAATTGTATCTATTGTTTCACAAAGTTGATGTGGCTCTTTACACTTGACATTGT
GTAGCGCTGCAGATACAAACTTTGTGAGAAGAGGGACTTCCTCCCCCCATACATAGAATCTAGATTTAAATTCTGCAGCGAACCTC
CCAGCCACACTTTTTGGGCTGATAAATTTGTTTAACAAGCCGCTCAGATGAGATTGGAATTCCAACAGGACAAGGACTTCCTCCGG
ATCACTTACAACCAGGTCACTCAGCCTCCTATCAAATAAAGTGATCTGATCATCACTTGATGTGTAAGCCTCTGGTCTTTCGCCAA
AGATAACACCAATGCAGTAGTTGATGAACCTCTCGCTAAGCAAACCATAGAAGT CAGAAGCATTATGCAAGATTCCCTGCCCCATA
TCAATAAGGCTGGATATATGGGATGGCACTATCCCCATTTCAAAATATTGTCTGAAAATTCTCTCAGTAACAGTTGTTTCTGAACC
CCTGAGAAGTTTTAGCTTCGACTTGACATATGATTTCATCATTGCATT CACAACAGGAAAGGGGACCTCGACAAGCTTATGCATGT
GCCAAGTTAACAAAGTGCTAACATGATCTTTCCCGGAACGCACATACTGGTCATCACCTAGTTTGAGATTTTGTAGAAACATTAAG
AACAAAAATGGGCACATCATTGGTCCCCATTTGCTGTGATCCATACTATAGTTTAAGAACCCTTCCCGCACATTGATAGTCATTGA
CAAGATTGCATTTTCAAATTCCTTATCATTGTTTAARACAGGAGCCTGAAAAGAARACTTGAAARAAGACTCAAAATAATCTTCTATTA
ACCTTGTGAACATTTTTGTCCTCAAATCTCCAATATAGAGTTCTCTATTTCCCCCAACCTGCTCTTTATAAGATAGTGCAAATTTC
AGCCTTCCAGAGTCAGGACCTACTGAGGTGTATGATGTTGGTGATTCTTCTGAGTAGAAGCACAGATTTTTCAAAGCAGCACTCAT
ACATTTTGTCAACGACAGAGCTTTACTAAGGGACTCAGAATTACTTTCCCTCTCACTGATTCTCACGTCTTCTTCCAGTTTGTCCC
AGTCAAATTTGAAATTCAAGCCTTGCCTTTGCATATGCCTGTATTTCCCTGAGTACGCATTTGCATTCATTTGCAACAGAATCATC
TTCATGCAAGAAAACCAATCATTCTCAGAAAAGAACTTTCTACAAAGGTTTTTTGCCATCTCATCGAGGCCACACTGATCTTTAAT
GACTGAGGTGAAATACAAAGGTGACAGCTCTGTGGAACCCTCAACAGCCTCACAGATAAATTTCATGTCATCATTGGTTAGACATG
ATGGGTCAAAGTCTTCTACTAAATGGAAAGATATTTCTGACAAGATAACTTTTCTTAAGTGAGCCATCTTCCCTGTTAGAATAAGC
TGTAAATGATGTAGTCCTTTTGTATTTGTAAGTTTTTCTCCATCTCCTTTGTCATTGGCCCTCCTACCTCTTCTGTACCGTGCTAT
TGTGGTGTTGACCTTTTCTTCGAGACTTTTGAAGAAGCTTGTCTCTTCTTCTCCATCAAAACATATTTCTGCCAGGTTGTCTTCCG
ATCTCCCTGTCTCTTCTCCCTTGGAACCGATGACCAAT CTAGAGACTAACTTGGAAACTTTATATTCATAGTCTGAGTGGCTCAAC
TTATACTTTTGTTTTCTTACGAAACTCTCCGTAATTTGACTCACAGCACTAACAAGCAATTTGT TARAGTCATATTCCAGAAGTCG
TTCTCCATTTAGATGCTTATTAACCACCACACTTTTGTTACTAGCAAGATCTAATGCTGTCGCACATCCAGAGTTAGTCATGGGAT
CTAGGCTGTTTAGCTTCTTCTCTCCTTTGAAAATTAAAGTGCCGTTGTTAAATGAAGACACCATTAGGCTAAAGGCTTCCAGATTA
ACACCTGGAGTTGTATGCTGACAGTCAATTTCTTTACTAGTGAATCTCTTCATTTGCTCATAGAACACACATTCTTCCTCAGGAGT
GATTGCTTCCTTGGGGTTGACAAAAAAACCAAATTGACTTTTGGGCTCAAAGAACTTTTCAAAACATTTTATCTGAT CTGTTAGCC
TGTCAGGGGTCTCCTTTGTGATCAAATGACACAGGTATGACACATTCAACATAAATTTAAATTTTGCACTCAACAACACCTTCTCA
CCAGTACCAAAAATAGTTTTTATTAGGAATCTAAGCAGCTTATACACCACCTTCTCAGCAGGTGTGATCAGATCCTCCCTCAACTT
ATCCATTAATGATGTAGATGAGAAAT CTGACACTATTGCCATCACCAAATATCTGACACTCTGTACCTGCTTTTGATTTCTCTTTG
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TTGGGTTGGTGAGCATTAGCAACAATAGGGT CCTCAGTGCAACCTCAATGTCGGTGAGACAGTCTTTCAAATCAGGACATGATCTA
ATCCATGAAATCATGATGTCTATCATATTGTATAAGACCTCATCTGAAAAAATTGGTARAAAAGAACCTTTTAGGATCTGCATAGAA
GGAAATTAAATGACCATCCGGGCCTTGTATGGAGTAGCACCTTGAAGATTCTCCAGTCTTCTGGTATAATAGGTGGTATTCTTCAG
AGTCCAGTTTTATTACTTGGCAAAACACTTCTTTGCATTCTACCACTTGATATCTCACAGACCCTATTTGATTTTGCCTTAGTCTA
GCAACTGAGCTAGTTTTCATACTGTTTGTTAAGGCCAGACAAACAGATGATAATCTTCTCAGGCTCTGTATGTTCTTCAGCTGCTC
TGTGCTGGGTTGGAAATTGTAATCTTCAAACTTCGTATAATACATTATCGGGTGAGCTCCAATTTTCATAAAGTTCTCAAATTCAG
TGAATGGTATGTGGCATTCTTGCTCAAGGTGTTCAGACAGTCCGTAATGCTCGAAACTCAGTCCCACCACTAACAGGCATTTTTGA
ATTTTTGCAATGAACTCACTAATAGACGCCCTAAACAATTCCTCAAAAGACACCTTTCTAAACACCTTTGACTTTTTTCTATTCCT
CAAAAGTCTAATGAACTCCTCTTTAGTGCTGTGAAAGCTTACCAGCCTATCATTCACACTACTATAGCAACAACCCACCCAGTGTT
TATCATTTTTTAACCCTTTGAATTTCGACTGTTTTATCAATGAGGAAAGACACAAAACATCCAGATTTAACAACTGTCTCCTTCTA
GTATTCAACAGTTTCAAACTCTTGACTTTGTTTAACATAGAGAGGAGCCTCTCATATTCAGTGCTAGTCTCACTTCCCCTTTCGTG
CCCATGGGTCTCTGCAGTTATGAATCTCATCAAAGGACAGGATTCCACTGCCTCCCTGCTTAATGTTAAGATATCATCACTATCAG
CAAGGTTTTCATAGAGCTCAGAGAATTCCTTGATCAAGCCTTCAGGGTTTACTTTCTGAAAGTTTCTCTTTAATTTCCCACTTTCT
AAATCTCTTCTAAACCTGCTGAAAAGAGAGTTTATTCCAAAAACCACATCATCACAGCTCATGTTGGGGTTGATGCCTTCGTGGCA
CATCCTCATAATTTCATCATTATGAGTTGACCTCGCATCTTTCAGAATTTTCATAGAGTCCATACCGGAGCGCTTGTCGATAGTAG
TCTTCAGGGACTCACAGAGTCTAAAATATTCAGACTCTTCAAAGACTTTCTCATTTTGGT TAGAATACTCCAAAAGTTTGAATARAA
AGGTCTCTAAATTTGAAGTTTGCCCACTCTGGCATAAAACTATTATCATAATCACAACGACCATCTACTATTGGAACTAATGTGAC
ACCCGCAACAGCAAGGTCTTCCCTGATGCATGCCAATTTGTTAGTGTCCTCTATAARATTTCTTCTCAAAACTGGCTGGAGTGCTCC
TAACAAAACACTCAAGAAGAATGAGAGAATTGTCTATCAGCTTGTAACCATCAGGAATGATAAGTGGTAGT CCTGGGCATACAATT
CCAGACTCCACCAAAATTGTTTCCACAGACTTATCGTCGTGGTTGTGTGTGCAGCCACTCTTGTCTGCACTGTCTATTTCAATGCA
GCGTGACAGCAACTTGAGTCCCTCAATCAGAACCATTCTGGGTTCCCTTTGTCCCAGAAAGTTGAGTTTCTGCCTTGACAACCTCT
CATCCTGTTCTATATAGTTTAAACATAACTCTCTCAATTCTGAGATGATTTCATCCATTGCGCATCAAAAAGCCTAGGATCCTCGG
TGCG

(SEQ ID NO: 22)
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Lymphocytic choriomeningitis virus (LCMV) strain Armstrong 53b

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex

Gene: GPC

LCMV Armstrong GPC

ATGGGTCAGATTGTGACAATGTTTGAGGCTCTGCCTCACATCATCGATGAGGTGAT CAACATTGTCATTATTGTGCTTATCGTGAT
CACGGGTATCAAGGCTGTCTACAATTTTGCCACCTGTGGGATATTCGCATTGATCAGTTTCCTACTTCTGGCTGGCAGGTCCTGTG
GCATGTACGGTCTTAAGGGACCCGACATTTACAAAGGAGTTTACCAATTTAAGT CAGTGGAGTTTGATATGTCACATCTGAACCTG
ACCATGCCCAACGCATGTTCAGCCAACAACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGAATTGACCTTCACCAATGA
TTCCATCATCAGTCACAACTTTTGCAATCTGACCTCTGCCTTCAATAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGA
GCCTACACCTCAGTATCAGAGGGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCAT CCAATACAACTTG
ACATTCTCAAATGCACAAAGTGCTCAGAGCCAGTGTAGAACCTTCAGAGGTAGAGT CCTAGATATGTTTAGAACTGCCTTCGGGGG
GAAATACATGAGGAGTGGCTGGGGCTGGACAGGCTCAGATGGCAAGACCACCTGGTGTAGCCAGACGAGTTACCAATACCTGATTA
TACAAAATAGAACCTGGGAAAACCACTGCACATATGCAGGTCCTTTTGGGATGT CCAGGATTCTCCTTTCCCAAGAGAAGACTAAG
TTCTTCACTAGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTTCAGGGGTGGAGAATCCAGGTGGTTATTGCCTGAC
CAAATGGATGATTCTTGCTGCAGAGCTTAAGTGTTTCGGGAACACAGCAGTTGCGAAATGCAATGTAAATCATGATGAAGAATTCT
GTGACATGCTGCGACTAATTGACTACAACAAGGCTGCTTTGAGTAAGTTCARAGAGGACGTAGAATCTGCCTTGCACTTATTCAAA
ACAACAGTGAATTCTTTGATTTCAGAT CAACTACTGAT GAGGAACCACTTGAGAGATCTGATGGGGGTGCCATATTGCAATTACTC
AAAGTTTTGGTACCTAGAACATGCAAAGACCGGCGAAACTAGTGTCCCCAAGTGCTGGCTTGTCACCAATGGTTCTTACTTAAATG
AGACCCACTTCAGTGATCAAATCGAACAGGAAGCCGATAACATGATTACAGAGATGTTGAGGAAGGATTACATAAAGAGGCAGGGG
AGTACCCCCCTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGT CAGCATCTTCCTGCACCTTGTCAAAATACC
AACACACAGGCACATAAAAGGTGGCTCATGTCCAAAGCCACACCGATTAACCAACAAAGGAATTTGTAGTTGTGGTGCATTTAAGG
TGCCTGGTGTAAAAACCGTCTGGAAAAGACGCTGA

(SEQ ID NO: 23)

Translation =

LCMV Armstrong GPC
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGMYGLKGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYISMGTSGLELTEFTNDSIISHNEFCNLT SAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNL
TESNAQSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLIIONRTWENHCTYAGPFGMSRILLSQEKTK
FFTRRLAGTEFTWTLSDS SGVENPGGYCLTKWMILAAELKCEGNTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKEDVESALHLFK
TTVNSLISDQLLMRNHLRDLMGVPYCNYSKFWYLEHAKTGET SVPKCWLVTNGSYLNETHFSDOIEQEADNMI TEMLRKDYIKROG
STPLALMDLLMESTSAYLVSIFLHLVKIPTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKTVIWKRR

(SEQ ID NO: 24)
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Lymphocytic choriomeningitis virus (LCMV) strain Armstrong 53b

Source: 1-3376 Segment = S

Protein: Nucleoprotein

Gene: NP

LCMV Armstrong NP
ATGTCCTTGTCTAAGGAAGTTAAGAGCTTCCAATGGACGCAAGCATTGAGAAGAGAATTGCAGAGCTTCACAT CAGATGTGAAGGC
TGCTGTCATTAAGGATGCAACCAACCTTCTGAATGGGTTGGACTTCTCTGAGGT CAGCAATGTT CAGAGGATCATGAGGAAGGAAA
AGAGAGATGACAAAGACCTACAGAGACTCAGAAGTCTCAACCAGACTGTACATTCTCTTGTGGATTTAAAGTCAACATCARAGAAG
AATGTTTTGAAAGTGGGGAGGCT CAGTGCAGAAGAACTGATGTCTCTTGCGGCTGACCTTGAGAAGCTGAAGGCCAAGATCATGAG
GTCTGAAAGGCCCCAGGCTTCAGGGGTATATATGGGGAACTTAACAACACAGCAACTAGACCAAAGATCTCAGATCCTACAGATAG
TTGGGATGAGAAAGCCT CAGCAGGGTGCAAGTGGTGTGGTAAGAGTTTGGGATGTGAAAGACTCATCACTTTTGAACAATCAATTT
GGCACAATGCCAAGTCTAACTATGGCTTGTATGGCCAAACAGTCACAGACTCCGCTCAATGACGTTGTACAAGCGCT CACAGACCT
TGGCTTGCTTTACACAGTCAAGTATCCAAAT CTTAATGAT CTTGAAAGGCTGAAAGACAAGCACCCAGTTCTGGGGGTCATCACTG
AACAGCAGTCCAGCATCAACATTTCTGGCTATAACTTTAGTCTTGGTGCTGCCGTGAAGGCAGGGGCAGCCCTGTTGGATGGGGGT
AACATGTTAGAGTCAATTTTGAT CAAGCCAAGCAACAGCGAGGACCTCTTGAAGGCAGTTCTCGGGGCCAAGAGAAAACTCAACAT
GTTTGTTTCAGACCAAGTTGGGGACAGGAACCCTTATGAAAACATCCTCTATAAAGTTTGCCTTTCAGGTGAAGGATGGCCATACA
TAGCTTGTAGAACATCGATTGTGGGGAGAGCATGGGAAAACACAACAATTGATCTCACAAGCGAGAAACCTGCAGTCAACTCACCC
AGGCCAGCGCCTGGAGCAGCAGGTCCACCTCAGGTGGGCTTAAGCTACAGCCAGACAATGCTTTTAAAAGACCTCATGGGAGGAAT
TGACCCCAACGCTCCTACATGGATTGACATTGAGGGTAGATTTAATGATCCAGT GGAAATAGCAATTTTCCAACCACAGAACGGGC
AGTTCATACACTTTTACAGGGAACCCGTTGATCAAAAACAATTCAAGCAAGATT CCAAGTACTCACACGGCATGGATCTTGCCGAC
CTCTTCAATGCGCAACCCGGGTTGACCTCGTCAGTTATAGGTGCTCTTCCGCAGGGGATGGTTCTAAGCTGTCAAGGCTCCGATGA
CATCAGAAAGCTTCTGGACTCACAGAATAGGAAGGACATTAAGCTTATCGATGTTGAAAT GACCAGGGAAGCTTCGAGGGAGTATG
AAGACAAAGTGTGGGACAAATATGGCTGGTTGTGTAAGAT GCATACTGGAATAGTAAGGGACAAAAAGAAGAAAGAGAT CACCCCG
CACTGTGCACTCATGGACTGCATCATTTTTGAAAGCGCCTCCAAAGCAAGGCTCCCAGAT CTGAAAACTGTTCACAACATTCTGCC
ACATGACCTAATTTTTAGAGGCCCAAATGTTGTGACACTCTAA

(SEQ ID NO: 25)

Translation =

LCMV Armstrong NP
MSLSKEVKSFOWTQALRRELQSFTSDVKAAVIKDATNLLNGLDEFSEVSNVOQRIMRKEKRDDKDLQRLRSLNQTVHSLVDLKSTSKK
NVLKVGRLSAEELMSLAADLEKLKAKIMRSERPQASGVYMGNLTTQOLDORSQILQIVGMRKPOQOGASGVVRVWDVKDS SLLNNQF
GTMPSLTMACMAKQOSOTPLNDVVQALTDLGLLYTVKYPNLNDLERLKDKHPVLGVITEQQSSINI SGYNFSLGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKRKLNMEVSDOVGDRNPYENILYKVCLSGEGWPYIACRTSIVGRAWENTTIDLT SEKPAVNSP
RPAPGAAGPPOVGLSYSQOTMLLKDLMGGIDPNAPTWIDIEGRENDPVEIATIFQOQPONGOFIHEFYREPVDOKOFKODSKYSHGMDLAD
LENAQPGLTSSVIGALPOGMVLSCOGSDDIRKLLDSONRKDIKLIDVEMTREASREYEDKVWDKYGWLCKMHTGIVRDKKKKEITP
HCALMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL

(SEQ ID NO: 26)

Lymphocytic choriomeningitis virus (LCMV) strain Armstrong 53b

Source: 1-7228 Segment = L

Protein: RING finger protein Z

Gene: ZP

LCMV Armstrong ZP
ATGGGTCAAGGCAAGTCCAGAGAGGAGAAAGGCACCAATAGTACAAACAGGGCCGAAATCCTACCAGATACCACCTATCTTGGCCC
TTTAAGCTGCAAATCTTGCTGGCAGAAATTTGACAGCTTGGTAAGATGCCATGACCACTACCTTTGCAGGCACTGTTTAAACCTTC
TGCTGTCAGTATCCGACAGGTGTCCTCTTTGTAAATATCCATTACCAACCAGATTGAAGATATCAACAGCCCCAAGCTCTCCACCT
CCCTACGAAGAGTAA

(SEQ ID NO: 27)

Translation =
LCMV Armstrong ZP
MGOGKSREEKGTNSTNRAEILPDTTYLGPLSCKSCWQKFDSLVRCHDHYLCRHCLNLLLSVSDRCPLCKYPLPTRLKISTAPSSPP
PYEE

(SEQID NO: 28)
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Lymphocytic choriomeningitis virus (LCMV) strain Armstrong 53b

Source: 1-7228 Segment = L

Protein: RNA-directed RNA polymerase L

Gene: LP

LCMV Armstrong LP

ATGGATGAAATCATCTCAGAATTGAGAGAGT TATGTTTAAACTATATAGAACAGGATGAGAGGTTGT CAAGGCAGAAACTCAACTT
TCTGGGACAAAGGGAACCCAGAATGGTTCTGATTGAGGGACT CAAGTTGCTGTCACGCTGCATTGAAATAGACAGTGCAGACAAGA
GTGGCTGCACACACAACCACGACGATAAGTCTGTGGAAACAATTTTGGTGGAGT CTGGAATTGTATGCCCAGGACTACCACTTATC
ATTCCTGATGGTTACAAGCTGATAGACAATTCTCTCATTCTTCTTGAGTGTTTTGT TAGGAGCACTCCAGCCAGTTTTGAGAAGAA
ATTTATAGAGGACACTAACAAATTGGCATGCATCAGGGAAGACCTTGCTGTTGCGGGTGTCACATTAGTTCCAATAGTAGATGGTC
GTTGTGATTATGATAATAGTTTTATGCCAGAGTGGGCAAACTTCAAATTTAGAGACCTTTTATTCAAACTTTTGGAGTATTCTAAC
CAAAATGAGAAAGTCTTTGAAGAGT CTGAATATTTTAGACTCTGTGAGTCCCTGAAGACTACTATCGACAAGCGCTCCGGTATGGA
CTCTATGAAAATT CTGAAAGATGCGAGGT CAACT CATAATGATGAAATTATGAGGATGTGCCACGAAGGCATCAACCCCAACATGA
GCTGTGATGATGTGGTTTTTGGAATAAACTCTCTTTTCAGCAGGTT TAGAAGAGATTTAGAAAGT GGGARATTAAAGAGAAACTTT
CAGAAAGTAAACCCTGAAGGCTTGATCAAGGAATTCTCTGAGCTCTATGAAAACCTTGCTGATAGTGATGATATCTTAACATTAAG
CAGGGAGGCAGTGGAATCCTGTCCTTTGATGAGATTCATAACTGCAGAGACCCATGGGCACGAAAGGGGAAGT GAGACTAGCACTG
AATATGAGAGGCTCCTCTCTATGTTAAACAAAGT CAAGAGTTTGAAACTGTTGAATACTAGAAGGAGACAGTTGTTAAATCTGGAT
GTTTTGTGTCTTTCCTCATTGATAAAACAGT CGAAATTCARAGGGTTAAAAAATGATAAACACTGGGTGGGTTGTTGCTATAGTAG
TGTGAATGATAGGCTGGTAAGCTTTCACAGCACTAAAGAGGAGTTCATTAGACTTTTGAGGAATAGAAAAAAGTCAAAGGTGTTTA
GAAAGGTGTCTTTTGAGGAATTGTTTAGGGCGTCTATTAGTGAGTTCATTGCAAAAATTCAAAAATGCCTGTTAGTGGTGGGACTG
AGTTTCGAGCATTACGGACTGTCTGAACACCTTGAGCAAGAATGCCACATACCATTCACTGAATTTGAGAACTTTATGAAAATTGG
AGCTCACCCGATAATGTATTATACGAAGTTTGAAGATTACAATTTCCAACCCAGCACAGAGCAGCTGAAGAACATACAGAGCCTGA
GAAGATTATCATCTGTTTGTCTGGCCTTAACAAACAGTATGAAAACTAGCTCAGTTGCTAGACTAAGGCAAAATCAAATAGGGTCT
GTGAGATATCAAGTGGTAGAATGCAAAGAAGTGTTTTGCCAAGTAATAAAACTGGACT CTGAAGAATACCACCTATTATACCAGAA
GACTGGAGAATCTTCAAGGTGCTACTCCATACAAGGCCCGGATGGTCATTTAATTTCCTTCTATGCAGATCCTAAAAGGTTCTTTT
TACCAATTTTTTCAGATGAGGTCTTATACAATATGATAGACATCATGATTTCATGGATTAGATCATGTCCTGATTTGAAAGACTGT
CTCACCGACATTGAGGTTGCACTGAGGACCCTATTGTTGCTAATGCTCACCAACCCAACAAAGAGAAAT CAAAAGCAGGTACAGAG
TGTCAGATATTTGGTGATGGCAATAGTGTCAGATTTCT CATCTACATCATTAAT GGATAAGT TGAGGGAGGAT CTGATCACACCTG
CTGAGAAGGTGGTGTATAAGCTGCTTAGATTCCTAATAAAAACTATTTTTGGTACTGGTGAGAAGGT GTTGTTGAGT GCAAAATTT
AAATTTATGTTGAATGTGTCATACCTGTGTCATTTGAT CACAAAGGAGACCCCTGACAGGCTAACAGATCAGATAAAATGTTTTGA
AAAGTTCTTTGAGCCCAAAAGTCAATTTGGTTTTTTTGTCAACCCCAAGGAAGCAATCACTCCTGAGGAAGAATGTGTGTTCTATG
AGCAAATGAAGAGATTCACTAGTAAAGAAATTGACTGT CAGCATACAACT CCAGGTGTTAATCTGGAAGCCTTTAGCCTAATGGTG
TCTTCATTTAACAACGGCACTTTAATTTTCAAAGGAGAGAAGAAGCTAAACAGCCTAGATCCCATGACTAACTCTGGATGTGCGAC
AGCATTAGATCTTGCTAGTAACAAAAGTGTGGTGGTTAATAAGCAT CTAAAT GGAGAACGACTTCTGGAATATGACTTTAACAAAT
TGCTTGTTAGTGCTGTGAGTCAAATTACGGAGAGTTTCGTAAGAAAACAAAAGTATAAGTTGAGCCACT CAGACTATGAATATAAA
GTTTCCAAGTTAGTCTCTAGATTGGTCATCGGTT CCAAGGGAGAAGAGACAGGGAGAT CGGAAGACAACCTGGCAGAAATATGTTT
TGATGGAGAAGAAGAGACAAGCTTCTTCAAAAGT CTCGAAGAAAAGGTCAACACCACAATAGCACGGTACAGAAGAGGTAGGAGGG
CCAATGACAAAGGAGATGGAGAAAAACTTACAAATACAAAAGGACTACATCATTTACAGCTTATTCTAACAGGGAAGATGGCTCAC
TTAAGAAAAGTTATCTTGTCAGAAATATCTTTCCATTTAGTAGAAGACTTTGACCCATCATGTCTAACCAATGATGACATGAAATT
TATCTGTGAGGCTGTTGAGGGTTCCACAGAGCTGTCACCTTTGTATTTCACCTCAGTCATTARAGAT CAGTGTGGCCTCGATGAGA
TGGCAAAAAACCTTTGTAGAAAGTTCTTTTCTGAGAATGATTGGTTTTCTTGCATGAAGATGATTCTGTTGCAAATGAATGCAAAT
GCGTACTCAGGGAAATACAGGCATATGCAAAGGCAAGGCTTGAATTTCAAATTTGACT GGGACAAACTGGAAGAAGACGTGAGAAT
CAGTGAGAGGGAAAGTAATTCTGAGTCCCTTAGTAAAGCTCTGTCGTTGACAAARATGTATGAGTGCTGCTTTGAAARATCTGTGCT
TCTACTCAGAAGAATCACCAACATCATACACCTCAGTAGGTCCTGACTCTGGAAGGCTGAAATTTGCACTATCTTATAAAGAGCAG
GTTGGGGGAAATAGAGAACTCTATATTGGAGATTTGAGGACAAAAATGTTCACAAGGTTAATAGAAGATTATTTTGAGTCTTTTTC
AAGTTTCTTTTCAGGCTCCTGTTTAAACAATGATAAGGAATTTGAAAATGCAATCTTGTCAATGACTATCAATGTGCGGGAAGGGT
TCTTAAACTATAGTATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTTTTGTTCTTAATGTTTCTACAAAATCTCAAACTA
GGTGATGACCAGTATGTGCGTTCCGGGAAAGATCATGTTAGCACTTTGTTAACTTGGCACATGCATAAGCTTGTCGAGGTCCCCTT
TCCTGTTGTGAATGCAATGATGAAATCATATGTCAAGT CGAAGCTAAAACTTCT CAGGGGTT CAGAAACAACT GTTACTGAGAGAA
TTTTCAGACAATATTTTGAAATGGGGATAGTGCCATCCCATATAT CCAGCCTTATTGATATGGGGCAGGGAAT CTTGCATAATGCT
TCTGACTTCTATGGTTTGCTTAGCGAGAGGTTCATCAACTACTGCATTGGTGTTATCTTTGGCGAAAGACCAGAGGCTTACACATC
AAGTGATGATCAGATCACTTTATTTGATAGGAGGCTGAGTGACCTGGTTGTAAGTGATCCGGAGGAAGTCCTTGTCCTGTTGGAAT
TCCAATCTCATCTGAGCGGCTTGTTAAACAAATTTATCAGCCCAAAAAGTGTGGCTGGGAGGTTCGCTGCAGAATTTAAATCTAGA
TTCTATGTATGGGGGGAGGAAGT CCCTCTTCTCACAAAGTTTGTATCTGCAGCGCTACACAATGTCAAGTGTARAGAGCCACATCA
ACTTTGTGAAACAATAGATACAATTGCAGAT CAAGCCATCGCAAATGGCGTCCCAGTCTCCCTAGTTAATAGTATCCAAAGGAGAA
CACTGGACCTCCTAAAGTATGCCAATTTCCCTTTGGATCCATTTCTACTGAATACCAACACTGATGTGARAGATTGGCTGGATGGT
TCTAGAGGTTACAGAATACAAAGACTCATTGAGGAACT GTGTCCTAATGAAACAAAGGTTGTAAGAAAGCTTGTAAGGAAACTGCA
TCATAAGCTCAAAAATGGT GAATTTAATGAAGAATTTTTCTTAGACCTATTTAACAGAGATAAAAAGGAGGCCATTCTTCAATTGG
GAGACCTCCTCGGTCTTGAAGAAGATCTGAATCAGTTAGCAGATGTTAACTGGTTGAATTTGAATGAAATGTTCCCATTAAGGATG
GTTTTAAGACAAAAGGTGGTTTATCCATCAGTGATGACTTTCCAAGAGGAAAGAATCCCATCATTGATCAAGACACTCCAGAACAA
ACTTTGTAGTAAATTCACAAGGGGT GCACAGAAGCTGCTGTCAGAAGCAATCAACAAGTCAGCTTTCCAGAGTTGTATCTCATCTG
GCTTTATAGGCCTTTGCAAAACTCTAGGAAGCAGGT GTGTGAGAAACAAARATAGGGAAAATCTGTATATCAAAAAGCTGCTTGAG
GATCTAACCACAGATGATCATGTGACAAGAGTTTGCAATCGGGATGGTATAACGCTGTACATTTGTGACAAACAGTCTCATCCAGA
AGCCCACCGTGATCATATATGCCTTTTAAGGCCTCTTCTTTGGGACTACATTTGTATTTCATTGAGCAACTCTTTTGAGTTGGGTG
TTTGGGTCCTAGCAGAACCGACCAAAGGGAAGAATAACAGT GAGAACCTAACTCTTAAGCACTTARACCCATGTGATTATGTAGCA
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AGAAAGCCTGAGAGCTCAAGGCTACTGGAGGACAAAGT GAATTTGAACCAAGTGATTCAATCTGTGAGGCGGTTATATCCCAAGAT
CTTTGAGGATCAGCTTCTTCCATTTATGTCTGACATGAGCTCAAAAAACATGAGGTGGAGTCCCAGAATTAAATTCCTTGACCTCT
GTGTTTTAATTGATATTAACTCAGAATCCTTGTCACTCATTTCTCATGTTGTTAAGTGGAAAAGGGATGAACATTACACTGTTCTG
TTTTCTGACCTTGCCAATTCTCATCAGCGATCTGACTCCAGT CTGGTTGATGAATTTGTTGTTAGCACGAGGGATGTCTGCAAGAA
CTTCTTAAAACAGGTGTATTTTGAATCATTTGTTCGAGAATTTGTTGCAACAACCAGGACATTAGGCAATTTTTCATGGTTCCCTC
ATAAAGAAATGATGCCATCTGAAGATGGTGCTGAGGCACTGGGCCCCTTTCAAT CATTTGTCT CAAAGGTGGTGAACAAAAATGTG
GAGAGGCCTATGTTTAGGAATGATTTGCAGTTTGGTTTTGGGTGGTTCTCTTACCGAATGGGAGATGTTGTGTGTAATGCTGCCAT
GTTGATTAGGCAGGGCCTGACAAACCCAAAGGCATTTAAATCCTTAAAGGAT CTGTGGGACTACATGCTCAACTACACAAAAGGGG
TATTGGAGTTTTCAATTTCAGTGGACTTTACGCACAATCAGAATAATACTGACTGTTTAAGGAAATTTTCATTGATATTCTTGGTT
AGGTGCCAATTACAGAATCCAGGTGTGGCTGAACTTTTAT CATGCTCTCACCTCTTTAAGGGTGAGATAGATAGAAGAATGTTGGA
TGAATGCCTCCACTTACTGAGGACAGACT CTGTCTTCAAGGTGAACGATGGTGTCTTTGATATCAGATCTGAAGAGTTTGAGGATT
ACATGGAAGATCCCTTGATACTTGGTGATTCTCTTGAGCTTGAGTTGTTGGGCT CCAAAAGAATACT GGATGGGATTAGATCTATT
GACTTTGAGAGAGTTGGACCTGAGTGGGAGCCTGTGCCACTGACTGTAAAGATGGGTGCCCTTTTTGAAGGAAGAAACCTTGTCCA
AAATATCATTGTGAAGCTGGAGACCAAGGACATGAAAGTCTTTCTAGCAGGACTTGAGGGCTATGAAAAGATTAGTGATGTCCTTG
GGAACCTCTTCCTGCATCGATTCAGAACTGGTGAACATTTGTTGGGTT CAGAGATAAGTGTAATCCTCCAGGAACTATGTATAGAC
AGATCTATTCTGCTGATTCCACTGTCGCTTTTGCCAGACTGGTTCGCCTTTAAGGATTGCAGACTTTGTTTTAGCAAATCTAGGAG
CACTTTGATGTATGAAACAGTGGGGGGCAGGTTTAGACTCAAGGGGAGGT CCTGCGACGATTGGCTGGGCGGGTCGGTGGCCGAGG
ACATCGACTGA

(SEQ ID NO: 29)

Translation =

LCMV Armstrong LP
MDEIISELRELCLNYIEQDERLSROKLNFLGOQREPRMVLIEGLKLLSRCIEIDSADKSGCTHNHDDKSVETILVESGIVCPGLPLI
IPDGYKLIDNSLILLECEVRSTPASFEKKFIEDTNKLACIREDLAVAGVTLVPIVDGRCDYDNSFMPEWANFKFRDLLEKLLEYSN
ONEKVFEESEYFRLCESLKTTIDKRSGMDSMKILKDARSTHNDEIMRMCHEGINPNMSCDDVVEGINSLESRFRRDLESGKLKRNE
QOKVNPEGLIKEFSELYENLADSDDILTLSREAVESCPLMRFITAETHGHERGSETSTEYERLLSMLNKVKS LKLLNTRRRQLLNLD
VLCLSSLIKQSKFKGLKNDKHWVGCCYSSVNDRLVSFHSTKEEFIRLLRNRKKSKVFRKVSFEELFRASISEFIAKIQKCLLVVGL
SFEHYGLSEHLEQECHIPFTEFENFMKIGAHPIMYYTKFEDYNFQPSTEQLKNIQSLRRLSSVCLALTNSMKT SSVARLRONQIGS
VRYQVVECKEVFCQVIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLYNMIDIMISWIRSCPDLKDC
LTDIEVALRTLLLLMLTNPTKRNOQKQVQSVRYLVMAIVSDESSTSLMDKLREDLITPAEKVVYKLLRFLIKTIFGTGEKVLLSAKFE
KEMLNVSYLCHLITKETPDRLTDQIKCFEKFFEPKSQFGEFFVNPKEAITPEEECVEYEQMKRETSKEIDCOHTTPGVNLEAFSLMYV
SSENNGTLIFKGEKKLNSLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDEFNKLLVSAVSQITESFVRKOKYKLSHSDYEYK
VSKLVSRLVIGSKGEETGRSEDNLAEICFDGEEETSFFKSLEEKVNTTIARYRRGRRANDKGDGEKLTNTKGLHHLOLI LT GKMAH
LRKVILSEISFHLVEDFDPSCLTNDDMKFICEAVEGSTELSPLYFTSVIKDQCGLDEMAKNLCRKFFSENDWESCMKMI LLOMNAN
AYSGKYRHMOROGLNFKFDWDKLEEDVRI SERESNSESLSKALSLTKCMSAALKNLCEYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMFTRLIEDYFESFSSFFSGSCLNNDKEFENAILSMTINVREGFLNYSMDHSKWGPMMCPFLFLMFLONLKL
GDDQYVRSGKDHVSTLLTWHMHKLVEVPFPVVNAMMKS YVKSKLKLLRGSETTVTERI FROYFEMGIVPSHISSLIDMGOGILHNA
SDEYGLLSERFINYCIGVIFGERPEAYTSSDDQITLFDRRLSDLVVSDPEEVLVLLEFQSHLSGLLNKFISPKSVAGRFAAEFKSR
FYVWGEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVSLVNSIQRRTLDLLKYANFPLDPFLLNTNTDVKDWLDG
SRGYRIQRLIEELCPNETKVVRKLVRKLHHKLKNGEFNEEFFLDLENRDKKEATLOLGDLLGLEEDLNQLADVNWLNLNEMEFPLRM
VLROKVVYPSVMTFQOEERIPSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCISSGFIGLCKTLGSRCYVRNKNRENLYIKKLLE
DLTTDDHVTRVCNRDGITLYICDKQSHPEAHRDHICLLRPLLWDYICISLSNSFELGVWVLAEPTKGKNNSENLTLKHLNPCDYVA
RKPESSRLLEDKVNLNQVIQSVRRLYPKIFEDQLLPFMSDMS SKNMRWSPRIKFLDLCVLIDINSESLSLI SHVVKWKRDEHYTVL
FSDLANSHQRSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATTRTLGNEFSWEPHKEMMPSEDGAEALGPFQSEVSKVVNKNY
ERPMFRNDLOQFGEFGWESYRMGDVVCNAAMLIROGLTNPKAFKSLKDLWDYMLNYTKGVLEFSISVDEFTHNONNTDCLRKESLIFLYV
RCOLONPGVAELLSCSHLFKGEIDRRMLDECLHLLRTDSVFKVNDGVEDIRSEEFEDYMEDPLILGDSLELELLGSKRILDGIRSI
DFERVGPEWEPVPLTVKMGALFEGRNLVONI IVKLETKDMKVFLAGLEGYEKISDVLGNLFLHRFRTGEHLLGSEISVILOELCID
RSILLIPLSLLPDWFAFKDCRLCEFSKSRSTLMYETVGGRFRLKGRSCDDWLGGSVAEDID

(SEQ ID NO: 30)
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D. Lymphocytic choriomeningitis virus (LCMV) strain Clone13

Lymphocytic choriomeningitis virus (LCMV) strain Clonel3

Source: 1-3377 Segment = S

LCMV Clonel3 S-Segment

GCGCACCGGGGATCCTAGGCTTTTTGGATTGCGCTTTCCTCTAGAT CAACTGGGTGTCAGGCCCTATCCTACAGAAGGATGGGTCA
GATTGTGACAATGTTTGAGGCTCTGCCTCACATCATCGATGAGGTGAT CAACATTGTCATTATTGTGCTTATCGTGATCACGGGTA
TCAAGGCTGTCTACAATTTTGCCACCTGTGGGATATTCGCATTGATCAGTTTCCTACTTCTGGCTGGCAGGTCCTGTGGCATGTAC
GGTCTTAAGGGACCCGACATTTACAAAGGAGTTTACCAATTTAAGT CAGTGGAGTTTGATATGT CACATCTGAACCTGACCATGCC
CAACGCATGTTCAGCCAACAACTCCCACCATTACATCAGTATGGGGACTT CTGGACTAGAATTGACCTT CACCAATGATTCCATCA
TCAGTCACAACTTTTGCAATCTGACCTCTGCCTTCAACAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGAGCCTACAC
CTCAGTATCAGAGGGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCATCCAATACAACTTGACATTCTC
AGATGCACAAAGTGCTCAGAGCCAGTGTAGAACCTTCAGAGGTAGAGT CCTAGATATGTTTAGAACTGCCTTCGGGGGGAAATACA
TGAGGAGTGGCTGGGGCTGGACAGGCT CAGAT GGCAAGACCACCTGGTGTAGCCAGACGAGTTACCAATACCTGATTATACAAAAT
AGAACCTGGGAAAACCACTGCACATATGCAGGTCCTTTTGGGATGTCCAGGATTCTCCTTTCCCAAGAGAAGACTAAGTTCCTCAC
TAGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTTCAGGGGTGGAGAAT CCAGGTGGTTATTGCCTGACCAAATGGA
TGATTCTTGCTGCAGAGCTTAAGTGTTTCGGGAACACAGCAGTTGCGAAATGCAAT GTAAAT CATGATGAAGAATTCTGTGACATG
CTGCGACTAATTGACTACAACAAGGCTGCTTTGAGTAAGTTCAAAGAGGACGTAGAAT CTGCCTTGCACTTATTCAAAACAACAGT
GAATTCTTTGATTTCAGAT CAACTACTGATGAGGAACCACTTGAGAGATCTGATGGGGGTGCCATATTGCAATTACT CARAGTTTT
GGTACCTAGAACATGCAAAGACCGGCGAAACTAGTGTCCCCAAGTGCTGGCTTGTCACCAATGGTTCTTACTTAAATGAGACCCAC
TTCAGTGACCAAATCGAACAGGAAGCCGATAACATGATTACAGAGATGTTGAGGAAGGAT TACATAAAGAGGCAGGGGAGTACCCC
CCTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGT CAGCATCTTCCTGCACCTTGTCAAAATACCAACACACA
GGCACATAAAAGGTGGCTCATGTCCAAAGCCACACCGATTAACCAACAAAGGAATTTGTAGTTGTGGTGCATTTAAGGTGCCTGGT
GTAAAAACCGTCTGGAAAAGACGCTGAAGAACAGCGCCTCCCTGACTCTCCACCTCGAAAGAGGT GGAGAGTCAGGGAGGCCCAGA
GGGTCTTAGAGTGTCACAACATTTGGGCCTCTAAAAATTAGGTCATGTGGCAGAAT GTTGTGAACAGTTTTCAGATCTGGGAGCCT
TGCTTTGGAGGCGCTTTCAAAAATGATGCAGTCCATGAGTGCACAGTGCGGGGTGATCTCTTTCTTCTTTTTGTCCCTTACTATTC
CAGTATGCATCTTACACAACCAGCCATATTTGTCCCACACTTTGTCTTCATACTCCCTCGAAGCTTCCCTGGTCATTTCAACATCG
ATAAGCTTAATGTCCTTCCTATTCTGTGAGTCCAGAAGCTTTCTGATGTCATCGGAGCCTTGACAGCTTAGAACCATCCCCTGCGG
AAGAGCACCTATAACTGACGAGGTCAACCCGGGTTGCGCATTGAAGAGGT CGGCAAGAT CCATGCCGTGTGAGTACTTGGAATCTT
GCTTGAATTGTTTTTGATCAACGGGTTCCCTGTAAAAGTGTATGAACTGCCCGTTCTGTGGTTGGAAAATTGCTATTTCCACTGGA
TCATTAAATCTACCCTCAATGTCAATCCATGTAGGAGCGTTGGGGTCAATTCCTCCCATGAGGT CTTTTAAAAGCATTGTCTGGCT
GTAGCTTAAGCCCACCTGAGGTGGACCTGCTGCTCCAGGCGCTGGCCTGGGTGAATTGACTGCAGGTTTCTCGCTTGTGAGATCAA
TTGTTGTGTTTTCCCATGCTCTCCCCACAATCGATGTTCTACAAGCTATGTATGGCCATCCTTCACCTGAAAGGCAAACTTTATAG
AGGATGTTTTCATAAGGGTTCCTGTCCCCAACTTGGTCTGAAACAAACATGTTGAGTTTTCTCTTGGCCCCGAGAACTGCCTTCAA
GAGGTCCTCGCTGTTGCTTGGCTTGATCAAAATTGACTCTAACATGTTACCCCCATCCAACAGGGCTGCCCCTGCCTTCACGGCAG
CACCAAGACTAAAGTTATAGCCAGAAATGTTGATGCTGGACTGCTGTTCAGTGATGACCCCCAGAACTGGGTGCTTGTCTTTCAGC
CTTTCAAGATCATTAAGATTTGGATACTTGACTGTGTAAAGCAAGCCAAGGTCTGTGAGCGCTTGTACAACGT CATTGAGCGGAGT
CTGTGACTGTTTGGCCATACAAGCCATAGTTAGACTTGGCATTGTGCCAAATTGATTGTTCAAAAGT GATGAGTCTTTCACATCCC
AAACTCTTACCACACCACTTGCACCCTGCTGAGGCTTTCTCATCCCAACTATCTGTAGGATCTGAGATCTTTGGTCTAGTTGCTGT
GTTGTTAAGTTCCCCATATATACCCCTGAAGCCTGGGGCCTTTCAGACCT CATGATCTTGGCCTTCAGCTTCTCAAGGTCAGCCGC
AAGAGACATCAGTTCTTCTGCACTGAGCCTCCCCACTTTCAAAACATTCTTCTTTGATGTTGACTTTAAATCCACAAGAGAATGTA
CAGTCTGGTTGAGACTTCTGAGTCTCTGTAGGTCTTTGTCATCTCTCTTTTCCTTCCTCATGATCCTCTGAACATTGCTGACCTCA
GAGAAGTCCAACCCATTCAGAAGGTTGGTTGCATCCTTAATGACAGCAGCCTTCACATCTGATGTGAAGCTCTGCAATTCTCTTCT
CAATGCTTGCGTCCATTGGAAGCTCTTAACTTCCTTAGACAAGGACATCTTGTTGCTCAATGGTTTCTCAAGACAAATGCGCAATC
AAATGCCTAGGATCCACTGTGCG

(SEQ ID NO: 31)
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Lymphocytic choriomeningitis virus (LCMV) strain Clonel3

Source: 1-7229 Segment = L

LCMV Clonel3 L-Segment
GCGCACCGGGGATCCTAGGCGTTTAGTTGCGCTGTTTGGTTGCACAACTTTCTTCGTGAGGCTGT CAGAAGTGGACCTGGCTGATA
GCGATGGGT CAAGGCAAGT CCAGAGAGGAGAAAGGCACCAATAGTACAAACAGGGCCGAAATCCTACCAGATACCACCTATCTTGG
CCCTTTAAGCTGCAAATCTTGCTGGCAGAAATTTGACAGCTTGGTAAGATGCCATGACCACTACCTTTGCAGGCACTGTTTAAACC
TTCTGCTGTCAGTATCCGACAGGTGTCCTCTTTGTAAATATCCATTACCAACCAGATTGAAGATATCAACAGCCCCAAGCTCTCCA
CCTCCCTACGAAGAGTAACACCGTCCGGCCCCGGCCCCGACAAACAGCCCAGCACAAGGGAACCGCACGTCACCCAACGCACACAG
ACACAGCACCCAACACAGAACACGCACACACACACACACACACACCCACACGCACGCGCCCCCACCACCGGGGGGLGCCCCCCCeT
GGGGGGCGGCCCCCCGGGAGCCCGGGCGGAGCCCCACGGAGATGCCCATCAGTCGATGTCCTCGGCCACCGACCCGCCCAGCCAAT
CGTCGCAGGACCTCCCCTTGAGTCTAARACCTGCCCCCCACTGTTTCATACATCAAAGTGCTCCTAGATTTGCTAAAACAAAGTCTG
CAATCCTTAAAGGCGAACCAGTCTGGCAAAAGCGACAGTGGAAT CAGCAGAATAGATCTGTCTATACATAGTTCCTGGAGGATTAC
ACTTATCTCTGAACCCAACAAATGTTCACCAGTTCTGAAT CGAT GCAGGAAGAGGTTCCCAAGGACATCACTAATCTTTTCATAGC
CCTCAAGTCCTGCTAGAAAGACTTTCATGTCCTTGGTCTCCAGCTTCACAATGATATTTTGGACAAGGTTTCTTCCTTCARAAAGG
GCACCCATCTTTACAGTCAGTGGCACAGGCTCCCACTCAGGTCCAACTCTCTCAAAGT CAATAGATCTAATCCCATCCAGTATTCT
TTTGGAGCCCAACAACTCAAGCTCAAGAGAAT CACCAAGTATCAAGGGATCTTCCATGTAATCCTCAAACTCTTCAGATCTGATAT
CAAAGACACCATCGTTCACCTTGAAGACAGAGTCTGTCCTCAGTAAGTGGAGGCATTCATCCAACATTCTTCTATCTATCTCACCC
TTAAAGAGGTGAGAGCATGATAAAAGTTCAGCCACACCTGGATTCTGTAATTGGCACCTAACCAAGAATATCAATGAAAATTTCCT
TAAACAGTCAGTATTATTCTGATTGTGCGTAAAGTCCACTGAAATTGAAAACT CCAATACCCCTTTTGTGTAGTTGAGCATGTAGT
CCCACAGATCCTTTAAGGATTTAAATGCCTTTGGGTTTGT CAGGCCCTGCCTAATCAACATGGCAGCATTACACACAACATCTCCC
ATTCGGTAAGAGAACCACCCAAAACCAAACTGCAAATCATTCCTAAACATAGGCCTCTCCACATTTTTGTTCACCACCTTTGAGAC
AAATGATTGAAAGGGGCCCAGTGCCTCAGCACCATCTTCAGATGGCATCATTTCTTTATGAGGGAACCATGAAAAATTGCCTAATG
TCCTGGTTGTTGCAACAAATTCTCGAACAAATGATTCAAAATACACCTGTTTTAAGAAGTTCTTGCAGACATCCCTCGTGCTAACA
ACAAATTCATCAACCAGACTGGAGT CAGATCGCTGATGAGAATT GGCAAGGTCAGAAARACAGAACAGTGTAATGTTCATCCCTTTT
CCACTTAACAACATGAGAAATGAGTGACAAGGATTCTGAGTTAATATCAATTAAAACACAGAGGT CAAGGAATTTAATTCTGGGAC
TCCACCTCATGTTTTTTGAGCTCATGT CAGACATAAATGGAAGAAGCTGATCCTCAAAGATCTTGGGATATAGCCGCCT CACAGAT
TGAATCACTTGGTTCAAATTCACTTTGTCCTCCAGTAGCCTTGAGCTCTCAGGCTTTCTTGCTACATAATCACATGGGTTTAAGTG
CTTAAGAGTTAGGTTCTCACTGTTATTCTTCCCTTTGGTCGGTTCTGCTAGGACCCAARACACCCAACTCAARAGAGTTGCTCAATG
AAATACAAATGTAGTCCCAAAGAAGAGGCCTTAAAAGGCATATATGAT CACGGTGGGCTTCTGGATGAGACTGTTTGTCACARATG
TACAGCGTTATACCATCCCGATTGCAAACTCTTGTCACATGATCATCTGTGGTTAGATCCTCAAGCAGCTTTTTGATATACAGATT
TTCCCTATTTTTGTTTCTCACACACCTGCTTCCTAGAGTTTTGCAAAGGCCTATAAAGCCAGATGAGATACAACTCTGGAAAGCTG
ACTTGTTGATTGCTTCTGACAGCAGCTTCTGTGCACCCCTTGTGAATTTACTACAARAGTTTGTTCTGGAGTGTCTTGAT CAATGAT
GGGATTCTTTCCTCTTGGAAAGT CATCACTGATGGATAAACCACCTTTTGTCTTAAAACCATCCTTAATGGGAACATTTCATTCAA
ATTCAACCAGTTAACATCTGCTAACTGATTCAGATCTTCTTCAAGACCGAGGAGGT CTCCCAATTGAAGAATGGCCTCCTTTTTAT
CTCTGTTAAATAGGTCTAAGAAAAATTCTTCATTAAATTCACCATTTTTGAGCTTATGATGCAGTTTCCTTACAAGCTTTCTTACA
ACCTTTGTTTCATTAGGACACAGTTCCTCAATGAGTCTTTGTATTCTGTAACCTCTAGAACCATCCAGCCAATCTTTCACATCAGT
GTTGGTATTCAGTAGAAATGGATCCAAAGGGAAATTGGCATACTTTAGGAGGTCCAGTGTTCTCCTTTGGATACTATTAACTAGGG
AGACTGGGACGCCATTTGCGATGGCTTGATCTGCAATTGTATCTATTGTTTCACAAAGTTGATGTGGCTCTTTACACTTGACATTG
TGTAGCGCTGCAGATACAAACTTTGTGAGAAGAGGGACTTCCTCCCCCCATACATAGAAT CTAGATTTARATTCTGCAGCGAACCT
CCCAGCCACACTTTTTGGGCTGATAAATTTGTTTAACAAGCCGCTCAGATGAGATTGGAATT CCAACAGGACAAGGACTTCCTCCG
GATCACTTACAACCAGGTCACTCAGCCTCCTATCAAATAAAGTGATCTGATCATCACTTGATGTGTAAGCCTCTGGTCTTTCGCCA
AAGATAACACCAATGCAGTAGTTGATGAACCTCTCGCTAAGCAAACCATAGAAGTCAGAAGCAT TAT GCAAGATTCCCTGCCCCAT
ATCAATAAGGCTGGATATATGGGATGGCACTATCCCCATTTCAAAATATTGTCTGAAAATTCTCTCAGTAACAGTTGTTTCTGAAC
CCCTGAGAAGTTTTAGCTTCGACTTGACATATGATTTCATCATTGCATTCACAACAGGAAAGGGGACCTCGACAAGCTTATGCATG
TGCCAAGTTAACAAAGTGCTAACATGATCTTTCCCGGAACGCACATACTGGTCATCACCTAGTTTGAGATTTTGTAGAAACATTAA
GAACAAAAATGGGCACATCATTGGTCCCCATTTGCTGTGATCCATACTATAGTTTAAGAACCCTTCCCGCACATTGATAGTCATTG
ACAAGATTGCATTTTCAAATTCCTTATCATTGTTTAAACAGGAGCCTGAAAAGAAACTTGAARAAAAGACTCAAARATAATCTTCTATT
AACCTTGTGAACATTTTTGTCCTCAAATCTCCAATATAGAGTTCTCTATTTCCCCCAACCTGCTCTTTATAAGATAGTGCAAATTT
CAGCCTTCCAGAGTCAGGACCTACTGAGGTGTATGATGTTGGTGATTCTTCTGAGTAGAAGCACAGATTTTTCAAAGCAGCACTCA
TACATTGTGTCAACGACAGAGCTTTACTAAGGGACTCAGAATTACTTTCCCTCTCACTGATTCTCACGTCTTCTTCCAGTTTGTCC
CAGTCAAATTTGAAATTCAAGCCTTGCCTTTGCATATGCCTGTATTTCCCTGAGTACGCATTTGCATTCATTTGCAACAGAATCAT
CTTCATGCAAGAAAACCAATCATTCTCAGAAAAGAACTTTCTACAAAGGTTTTTTGCCATCTCATCGAGGCCACACTGATCTTTAA
TGACTGAGGTGAAATACAAAGGTGACAGCTCTGTGGAACCCTCAACAGCCTCACAGATAAATTTCATGTCATCATTGGTTAGACAT
GATGGGTCAAAGTCTTCTACTAAATGGAAAGATATTTCTGACAAGATAACTTTTCTTAAGTGAGCCATCTTCCCTGTTAGAATAAG
CTGTAAATGATGTAGTCCTTTTGTATTTGTAAGTTTTTCTCCATCTCCTTTGTCATTGGCCCTCCTACCTCTTCTGTACCGTGCTA
TTGTGGTGTTGACCTTTTCTTCGAGACTTTTGAAGAAGCTTGTCTCTTCTTCTCCATCAAAACATATTTCTGCCAGGTTGTCTTCC
GATCTCCCTGTCTCTTCTCCCTTGGAACCGATGACCAATCTAGAGACTAACTTGGAAACTTTATATTCATAGT CTGAGTGGCTCAA
CTTATACTTTTGTTTTCTTACGAAACTCTCCGTAATTTGACT CACAGCACTAACAAGCAATTTGTTAAAGT CATATTCCAGAAGTC
GTTCTCCATTTAGATGCTTATTAACCACCACACTTTTGTTACTAGCAAGATCTAATGCTGTCGCACATCCAGAGTTAGT CATGGGA
TCTAGGCTGTTTAGCTTCTTCTCTCCTTTGAAAATTAAAGTGCCGTTGTTAARATGAAGACACCATTAGGCTAAAGGCTTCCAGATT
AACACCTGGAGTTGTATGCTGACAGTCAATTTCTTTACTAGTGAATCTCTTCATTTGCTCATAGAACACACATTCTTCCTCAGGAG
TGATTGCTTCCTTGGGGTTGACAAAAAAACCAAATTGACTTTTGGGCT CARAGAACTTTTCAAAACATTTTATCTGATCTGTTAGC
CTGTCAGGGGTCTCCTTTGTGAT CAAATGACACAGGTATGACACATTCAACATAAATTTAAATTTTGCACTCAACAACACCTTCTC
ACCAGTACCAAAARATAGTTTTTAT TAGGAATCTAAGCAGCTTATACACCACCTTCTCAGCAGGTGTGATCAGATCCTCCCTCAACT
TATCCATTAATGATGTAGATGAAAAAT CTGACACTATTGCCATCACCAAATATCTGACACTCTGTACCTGCTTTTGATTTCTCTTT
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GTTGGGTTGGTGAGCATTAGCAACAATAGGGTCCTCAGTGCAACCTCAATGT CGGTGAGACAGT CTTTCAAAT CAGGACATGATCT
AATCCATGAAATCATGATGTCTATCATATTGTATAAGACCTCATCTGAAAAAATTGGTAAAAAGAACCTTTTAGGATCTGCATAGA
AGGAAATTAAATGACCATCCGGGCCTTGTATGGAGTAGCACCTTGAAGATTCTCCAGTCTTCTGGTATAATAGGTGGTATTCTTCA
GAGTCCAGTTTTATTACTTGGCAAAACACTTCTTTGCATTCTACCACTTGATAT CTCACAGACCCTATTTGATTTTGCCTTAGTCT
AGCAACTGAGCTAGTTTTCATACTGTTTGTTAAGGCCAGACAAACAGATGATAATCTTCTCAGGCTCTGTATGTTCTTCAGCTGCT
CTGTGCTGGGTTGGAAATTGTAATCTTCAAACTTCGTATAATACATTATCGGGTGAGCTCCAATTTTCATAAAGTTCTCAAATTCA
GTGAATGGTATGTGGCATTCTTGCTCAAGGTGTTCAGACAGT CCGTAATGCTCGAAACTCAGTCCCACCACTAACAGGCATTTTTG
AATTTTTGCAATGAACTCACTAATAGATGCCCTAAACAATTCCTCAAAAGACACCTTTCTAAACACCTTTGACTTTTTTCTATTCC
TCAAAAGTCTAATGAACTCCTCTTTAGTGCTGTGAAAGCTTACCAGCCTATCATTCACACTACTATAGCAACAACCCACCCAGTGT
TTATCATTTTTTAACCCTTTGAATTTCGACTGTTTTATCAATGAGGAAAGACACAAAACATCCAGATTTAACAACTGTCTCCTTCT
AGTATTCAACAGTTTCAAACTCTTGACTTTGTTTAACATAGAGAGGAGCCTCTCATATTCAGTGCTAGTCTCACTTCCCCTTTCGT
GCCCATGGGTCTCTGCAGTTATGAATCTCAT CAAAGGACAGGATTCGACTGCCTCCCTGCTTAATGT TAAGATAT CATCACTATCA
GCAAGGTTTTCATAGAGCTCAGAGAATTCCTTGATCAAGCCTTCAGGGTTTACTTTCTGAAAGTTTCTCTTTAATTTCCCACTTTC
TAAATCTCTTCTAAACCTGCTGAAAAGAGAGTTTATTCCAAAAACCACATCATCACAGCTCATGTTGGGGTTGATGCCTTCGTGGC
ACATCCTCATAATTTCATCATTGTGAGTTGACCTCGCATCTTTCAGAATTTTCATAGAGT CCATACCGGAGCGCTTGTCGATAGTA
GTCTTCAGGGACTCACAGAGTCTAAAATATTCAGACTCTTCAAAGACTTTCTCATTTTGGTTAGAATACTCCAAAAGTTTGAATAA
AAGGTCTCTAAATTTGAAGTTTGCCCACTCTGGCATAAAACTATTATCATAATCACAACGACCATCTACTATTGGAACTAATGTGA
CACCCGCAACAGCAAGGTCTTCCCTGATGCATGCCAATTTGTTAGTGTCCTCTATAAATTTCTTCTCAAAACT GGCTGGAGTGCTC
CTAACAAAACACT CAAGAAGAATGAGAGAATTGTCTATCAGCTTGTAACCAT CAGGAATGATAAGTGGTAGTCCTGGGCATACAAT
TCCAGACTCCACCAAAATTGTTTCCACAGACTTATCGTCGTGGTTGTGTGTGCAGCCACTCTTGTCTGCACTGTCTATTTCAATGC
AGCGTGACAGCAACTTGAGTCCCTCAATCAGAACCATTCTGGGTTCCCTTTGTCCCAGAAAGTTGAGTTTCTGCCTTGACAACCTC
TCATCCTGTTCTATATAGTTTAAACATAACTCTCTCAATTCTGAGATGATTTCATCCATTGCGCATCAAAAAGCCTAGGATCCTCG
GTGCG

(SEQ ID NO: 32)
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Lymphocytic choriomeningitis virus (LCMV) strain Clonel3

Source: 1-3377 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex

Gene: GPC

LCMV Clonel3 GPC

ATGGGTCAGATTGTGACAATGTTTGAGGCTCTGCCTCACATCATCGATGAGGTGAT CAACATTGTCATTATTGTGCTTATCGTGAT
CACGGGTATCAAGGCTGTCTACAATTTTGCCACCTGTGGGATATTCGCATTGATCAGTTTCCTACTTCTGGCTGGCAGGTCCTGTG
GCATGTACGGTCTTAAGGGACCCGACATTTACAAAGGAGTTTACCAATTTAAGTCAGTGGAGTTTGATATGTCACATCTGAACCTG
ACCATGCCCAACGCATGTTCAGCCAACAACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGAATTGACCTTCACCAATGA
TTCCATCATCAGTCACAACTTTTGCAATCTGACCTCTGCCTTCAACAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGA
GCCTACACCTCAGTATCAGAGGGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCAT CCAATACAACTTG
ACATTCTCAGATGCACAAAGTGCTCAGAGCCAGTGTAGAACCTTCAGAGGTAGAGT CCTAGATATGTTTAGAACTGCCTTCGGGGG
GAAATACATGAGGAGTGGCTGGGGCTGGACAGGCTCAGATGGCAAGACCACCTGGTGTAGCCAGACGAGTTACCAATACCTGATTA
TACAAAATAGAACCTGGGAAAACCACTGCACATATGCAGGTCCTTTTGGGATGTCCAGGATTCTCCTTTCCCAAGAGAAGACTAAG
TTCCTCACTAGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTTCAGGGGTGGAGAATCCAGGTGGTTATTGCCTGAC
CAAATGGATGATTCTTGCTGCAGAGCTTAAGTGTTTCGGGAACACAGCAGTTGCGAAATGCAATGTAAATCATGATGAAGAATTCT
GTGACATGCTGCGACTAATTGACTACAACAAGGCTGCTTTGAGTAAGTTCARAGAGGACGTAGAATCTGCCTTGCACTTATTCAAA
ACAACAGTGAATTCTTTGATTTCAGAT CAACTACTGAT GAGGAACCACTTGAGAGATCTGATGGGGGTGCCATATTGCAATTACTC
AAAGTTTTGGTACCTAGAACATGCAAAGACCGGCGAAACTAGTGTCCCCAAGTGCTGGCTTGTCACCAATGGTTCTTACTTAAATG
AGACCCACTTCAGTGACCAAATCGAACAGGAAGCCGATAACATGATTACAGAGATGTTGAGGAAGGATTACATAAAGAGGCAGGGG
AGTACCCCCCTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGT CAGCATCTTCCTGCACCTTGTCAAAATACC
AACACACAGGCACATAAAAGGTGGCTCATGTCCAAAGCCACACCGATTAACCAACAAAGGAATTTGTAGTTGTGGTGCATTTAAGG
TGCCTGGTGTAAAAACCGTCTGGAAAAGACGCTGA

(SEQ ID NO: 33)

Translation =

LCMV Clonel3 GPC
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGMYGLKGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYISMGTSGLELTEFTNDSIISHNFCNLT SAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDENNGITIQYNL
TFSDAQSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLI IQNRTWENHCTYAGPFGMSRILLSQEKTK
FLTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELKCEGNTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKEDVESALHLFK
TTVNSLISDOQLLMRNHLRDIMGVPYCNYSKFWYLEHAKTGET SVPKCWLVINGSYLNETHEFSDQIEQEADNMI TEMLRKDYIKRQG
STPLALMDLLMESTSAYLVSIFLHLVKIPTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKTVWKRR

(SEQ ID NO: 34)
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Lymphocytic choriomeningitis virus (LCMV) strain Clonel3

Source: 1-3377 Segment = S

Protein: Nucleoprotein

Gene: NP

LCMV Clonel3 NP
ATGTCCTTGTCTAAGGAAGTTAAGAGCTTCCAATGGACGCAAGCATTGAGAAGAGAATTGCAGAGCTTCACAT CAGATGTGAAGGC
TGCTGTCATTAAGGATGCAACCAACCTTCTGAATGGGTTGGACTTCTCTGAGGT CAGCAATGTT CAGAGGATCATGAGGAAGGAAA
AGAGAGATGACAAAGACCTACAGAGACTCAGAAGTCTCAACCAGACTGTACATTCTCTTGTGGATTTAAAGTCAACATCARAGAAG
AATGTTTTGAAAGTGGGGAGGCT CAGTGCAGAAGAACTGATGTCTCTTGCGGCTGACCTTGAGAAGCTGAAGGCCAAGATCATGAG
GTCTGAAAGGCCCCAGGCTTCAGGGGTATATATGGGGAACTTAACAACACAGCAACTAGACCAAAGATCTCAGATCCTACAGATAG
TTGGGATGAGAAAGCCT CAGCAGGGTGCAAGTGGTGTGGTAAGAGTTTGGGATGTGAAAGACTCATCACTTTTGAACAATCAATTT
GGCACAATGCCAAGTCTAACTATGGCTTGTATGGCCAAACAGTCACAGACTCCGCTCAATGACGTTGTACAAGCGCT CACAGACCT
TGGCTTGCTTTACACAGTCAAGTATCCAAAT CTTAATGAT CTTGAAAGGCTGAAAGACAAGCACCCAGTTCTGGGGGTCATCACTG
AACAGCAGTCCAGCATCAACATTTCTGGCTATAACTTTAGTCTTGGTGCTGCCGTGAAGGCAGGGGCAGCCCTGTTGGATGGGGGT
AACATGTTAGAGTCAATTTTGAT CAAGCCAAGCAACAGCGAGGACCTCTTGAAGGCAGTTCTCGGGGCCAAGAGAAAACTCAACAT
GTTTGTTTCAGACCAAGTTGGGGACAGGAACCCTTATGAAAACATCCTCTATAAAGTTTGCCTTTCAGGTGAAGGATGGCCATACA
TAGCTTGTAGAACATCGATTGTGGGGAGAGCATGGGAAAACACAACAATTGATCTCACAAGCGAGAAACCTGCAGTCAATTCACCC
AGGCCAGCGCCTGGAGCAGCAGGTCCACCTCAGGTGGGCTTAAGCTACAGCCAGACAATGCTTTTAAAAGACCTCATGGGAGGAAT
TGACCCCAACGCTCCTACATGGATTGACATTGAGGGTAGATTTAATGATCCAGT GGAAATAGCAATTTTCCAACCACAGAACGGGC
AGTTCATACACTTTTACAGGGAACCCGTTGATCAAAAACAATTCAAGCAAGATT CCAAGTACTCACACGGCATGGATCTTGCCGAC
CTCTTCAATGCGCAACCCGGGTTGACCTCGTCAGTTATAGGTGCTCTTCCGCAGGGGATGGTTCTAAGCTGTCAAGGCTCCGATGA
CATCAGAAAGCTTCTGGACTCACAGAATAGGAAGGACATTAAGCTTATCGATGTTGAAAT GACCAGGGAAGCTTCGAGGGAGTATG
AAGACAAAGTGTGGGACAAATATGGCTGGTTGTGTAAGAT GCATACTGGAATAGTAAGGGACAAAAAGAAGAAAGAGAT CACCCCG
CACTGTGCACTCATGGACTGCATCATTTTTGAAAGCGCCTCCAAAGCAAGGCTCCCAGAT CTGAAAACTGTTCACAACATTCTGCC
ACATGACCTAATTTTTAGAGGCCCAAATGTTGTGACACTCTAA

(SEQ ID NO: 35)

Translation =

LCMV Armstrong NP
MSLSKEVKSFOWTQALRRELOQSFTSDVKAAVIKDATNLLNGLDEFSEVSNVOQRIMRKEKRDDKDLQRLRSLNQTVHSLVDLKSTSKK
NVLKVGRLSAEELMSLAADLEKLKAKIMRSERPQASGVYMGNLTTQOLDORSQILQIVGMRKPOQOGASGVVRVWDVKDS SLLNNQF
GTMPSLTMACMAKQOSOTPLNDVVQALTDLGLLYTVKYPNLNDLERLKDKHPVLGVITEQQSSINI SGYNFSLGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKRKLNMEVSDOVGDRNPYENILYKVCLSGEGWPYIACRTSIVGRAWENTTIDLT SEKPAVNSP
RPAPGAAGPPOVGLSYSQOTMLLKDLMGGIDPNAPTWIDIEGRENDPVEIATIFQOQPONGOFIHEFYREPVDOKOFKODSKYSHGMDLAD
LENAQPGLTSSVIGALPOGMVLSCOGSDDIRKLLDSONRKDIKLIDVEMTREASREYEDKVWDKYGWLCKMHTGIVRDKKKKEITP
HCALMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL

(SEQ ID NO: 36)

Lymphocytic choriomeningitis virus (LCMV) strain Clonel3

Source: 1-7229 Segment = L

Protein: RING finger protein Z

Gene: ZP

LCMV Clonel3 ZP
ATGGGTCAAGGCAAGTCCAGAGAGGAGAAAGGCACCAATAGTACAAACAGGGCCGAAATCCTACCAGATACCACCTATCTTGGCCC
TTTAAGCTGCAAATCTTGCTGGCAGAAATTTGACAGCTTGGTAAGAT GCCATGACCACTACCTTTGCAGGCACTGTTTAAACCTTC
TGCTGTCAGTATCCGACAGGTGTCCTCTTTGTAAATATCCATTACCAACCAGATTGAAGATATCAACAGCCCCAAGCTCTCCACCT
CCCTACGAAGAGTAA

(SEQ ID NO: 37)

Translation =

LCMV Clonel3 ZP
MGQGKSREEKGTNSTNRAEILPDTTYLGPLSCKSCWOKEFDSLVRCHDHYLCRHCLNLLLSVSDRCPLCKYPLPTRLKISTAPSSPP
PYEE

(SEQ ID NO: 38)
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Figure 38 (cont’d)

Lymphocytic choriomeningitis virus (LCMV) strain Clonel3

Source: 1-7229 Segment = L

Protein: RNA-directed RNA polymerase L

Gene: LP

LCMV Clonel3 LP

ATGGATGAAATCATCTCAGAATTGAGAGAGT TATGTTTAAACTATATAGAACAGGATGAGAGGTTGT CAAGGCAGAAACTCAACTT
TCTGGGACAAAGGGAACCCAGAATGGTTCTGATTGAGGGACT CAAGTTGCTGTCACGCTGCATTGAAATAGACAGTGCAGACAAGA
GTGGCTGCACACACAACCACGACGATAAGTCTGTGGAAACAATTTTGGTGGAGT CTGGAATTGTATGCCCAGGACTACCACTTATC
ATTCCTGATGGTTACAAGCTGATAGACAATTCTCTCATTCTTCTTGAGTGTTTTGT TAGGAGCACTCCAGCCAGTTTTGAGAAGAA
ATTTATAGAGGACACTAACAAATTGGCATGCATCAGGGAAGACCTTGCTGTTGCGGGTGTCACATTAGTTCCAATAGTAGATGGTC
GTTGTGATTATGATAATAGTTTTATGCCAGAGTGGGCAAACTTCAAATTTAGAGACCTTTTATTCAAACTTTTGGAGTATTCTAAC
CAAAATGAGAAAGTCTTTGAAGAGT CTGAATATTTTAGACTCTGTGAGTCCCTGAAGACTACTATCGACAAGCGCTCCGGTATGGA
CTCTATGAAAATTCTGAAAGATGCGAGGT CAACT CACAATGATGAAATTATGAGGATGTGCCACGAAGGCATCAACCCCAACATGA
GCTGTGATGATGTGGTTTTTGGAATAAACTCTCTTTTCAGCAGGTT TAGAAGAGATTTAGAAAGT GGGARATTAAAGAGAAACTTT
CAGAAAGTAAACCCTGAAGGCTTGATCAAGGAATTCTCTGAGCTCTATGAAAACCTTGCTGATAGTGATGATATCTTAACATTAAG
CAGGGAGGCAGTCGAATCCTGTCCTTTGATGAGATTCATAACTGCAGAGACCCATGGGCACGAAAGGGGAAGT GAGACTAGCACTG
AATATGAGAGGCTCCTCTCTATGTTAAACAAAGT CAAGAGTTTGAAACTGTTGAATACTAGAAGGAGACAGTTGTTAAATCTGGAT
GTTTTGTGTCTTTCCTCATTGATAAAACAGT CGAAATTCARAGGGTTAAAAAATGATAAACACTGGGTGGGTTGTTGCTATAGTAG
TGTGAATGATAGGCTGGTAAGCTTTCACAGCACTAAAGAGGAGTTCATTAGACTTTTGAGGAATAGAAAAAAGTCAAAGGTGTTTA
GAAAGGTGTCTTTTGAGGAATTGTTTAGGGCATCTATTAGTGAGTTCATTGCAAAAATTCAAAAATGCCTGTTAGTGGTGGGACTG
AGTTTCGAGCATTACGGACTGTCTGAACACCTTGAGCAAGAATGCCACATACCATTCACTGAATTTGAGAACTTTATGAAAATTGG
AGCTCACCCGATAATGTATTATACGAAGTTTGAAGATTACAATTTCCAACCCAGCACAGAGCAGCTGAAGAACATACAGAGCCTGA
GAAGATTATCATCTGTTTGTCTGGCCTTAACAAACAGTATGAAAACTAGCTCAGTTGCTAGACTAAGGCAAAATCAAATAGGGTCT
GTGAGATATCAAGTGGTAGAATGCAAAGAAGTGTTTTGCCAAGTAATAAAACTGGACT CTGAAGAATACCACCTATTATACCAGAA
GACTGGAGAATCTTCAAGGTGCTACTCCATACAAGGCCCGGATGGTCATTTAATTTCCTTCTATGCAGATCCTAAAAGGTTCTTTT
TACCAATTTTTTCAGATGAGGTCTTATACAATATGATAGACATCATGATTTCATGGATTAGATCATGTCCTGATTTGAAAGACTGT
CTCACCGACATTGAGGTTGCACTGAGGACCCTATTGTTGCTAATGCTCACCAACCCAACAAAGAGAAAT CAAAAGCAGGTACAGAG
TGTCAGATATTTGGTGATGGCAATAGTGTCAGATTTTT CATCTACATCATTAAT GGATAAGT TGAGGGAGGAT CTGATCACACCTG
CTGAGAAGGTGGTGTATAAGCTGCTTAGATTCCTAATAAAAACTATTTTTGGTACTGGTGAGAAGGTGTTGTTGAGT GCARAATTT
AAATTTATGTTGAATGTGTCATACCTGTGTCATTTGAT CACAAAGGAGACCCCTGACAGGCTAACAGATCAGATAAAATGTTTTGA
AAAGTTCTTTGAGCCCAAAAGTCAATTTGGTTTTTTTGTCAACCCCAAGGAAGCAATCACTCCTGAGGAAGAATGTGTGTTCTATG
AGCAAATGAAGAGATTCACTAGTAAAGAAATTGACTGT CAGCATACAACT CCAGGTGTTAATCTGGAAGCCTTTAGCCTAATGGTG
TCTTCATTTAACAACGGCACTTTAATTTTCAAAGGAGAGAAGAAGCTAAACAGCCTAGATCCCATGACTAACTCTGGATGTGCGAC
AGCATTAGATCTTGCTAGTAACAAAAGTGTGGTGGTTAATAAGCAT CTAAAT GGAGAACGACTTCTGGAATATGACTTTAACAAAT
TGCTTGTTAGTGCTGTGAGTCAAATTACGGAGAGTTTCGTAAGAAAACAAAAGTATAAGTTGAGCCACT CAGACTATGAATATAAA
GTTTCCAAGTTAGTCTCTAGATTGGTCATCGGTT CCAAGGGAGAAGAGACAGGGAGAT CGGAAGACAACCTGGCAGAAATATGTTT
TGATGGAGAAGAAGAGACAAGCTTCTTCAAAAGT CTCGAAGAAAAGGTCAACACCACAATAGCACGGTACAGAAGAGGTAGGAGGG
CCAATGACAAAGGAGATGGAGAAAAACTTACAAATACAAAAGGACTACATCATTTACAGCTTATTCTAACAGGGAAGATGGCTCAC
TTAAGAAAAGTTATCTTGTCAGAAATATCTTTCCATTTAGTAGAAGACTTTGACCCATCATGTCTAACCAATGATGACATGAAATT
TATCTGTGAGGCTGTTGAGGGTTCCACAGAGCTGTCACCTTTGTATTTCACCTCAGTCATTARAGAT CAGTGTGGCCTCGATGAGA
TGGCAAAAAACCTTTGTAGAAAGTTCTTTTCTGAGAATGATTGGTTTTCTTGCATGAAGATGATTCTGTTGCAAATGAATGCAAAT
GCGTACTCAGGGAAATACAGGCATATGCAAAGGCAAGGCTTGAATTTCAAATTTGACT GGGACAAACTGGAAGAAGACGTGAGAAT
CAGTGAGAGGGAAAGTAATTCTGAGTCCCTTAGTAAAGCTCTGTCGTTGACACAATGTATGAGTGCTGCTTTGAAARATCTGTGCT
TCTACTCAGAAGAATCACCAACATCATACACCTCAGTAGGTCCTGACTCTGGAAGGCTGAAATTTGCACTATCTTATAAAGAGCAG
GTTGGGGGAAATAGAGAACTCTATATTGGAGATTTGAGGACAAAAATGTTCACAAGGTTAATAGAAGATTATTTTGAGTCTTTTTC
AAGTTTCTTTTCAGGCTCCTGTTTAAACAATGATAAGGAATTTGAAAATGCAATCTTGTCAATGACTATCAATGTGCGGGAAGGGT
TCTTAAACTATAGTATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTTTTGTTCTTAATGTTTCTACAAAATCTCAAACTA
GGTGATGACCAGTATGTGCGTTCCGGGAAAGATCATGTTAGCACTTTGTTAACTTGGCACATGCATAAGCTTGTCGAGGTCCCCTT
TCCTGTTGTGAATGCAATGATGAAATCATATGTCAAGT CGAAGCTAAAACTTCT CAGGGGTT CAGAAACAACT GTTACTGAGAGAA
TTTTCAGACAATATTTTGAAATGGGGATAGTGCCATCCCATATAT CCAGCCTTATTGATATGGGGCAGGGAAT CTTGCATAATGCT
TCTGACTTCTATGGTTTGCTTAGCGAGAGGTTCATCAACTACTGCATTGGTGTTATCTTTGGCGAAAGACCAGAGGCTTACACATC
AAGTGATGATCAGATCACTTTATTTGATAGGAGGCTGAGTGACCTGGTTGTAAGTGATCCGGAGGAAGTCCTTGTCCTGTTGGAAT
TCCAATCTCATCTGAGCGGCTTGTTAAACAAATTTATCAGCCCAAAAAGTGTGGCTGGGAGGTTCGCTGCAGAATTTAAATCTAGA
TTCTATGTATGGGGGGAGGAAGT CCCTCTTCTCACAAAGTTTGTATCTGCAGCGCTACACAATGTCAAGTGTARAGAGCCACATCA
ACTTTGTGAAACAATAGATACAATTGCAGAT CAAGCCATCGCAAATGGCGTCCCAGTCTCCCTAGTTAATAGTATCCAAAGGAGAA
CACTGGACCTCCTAAAGTATGCCAATTTCCCTTTGGATCCATTTCTACTGAATACCAACACTGATGTGARAGATTGGCTGGATGGT
TCTAGAGGTTACAGAATACAAAGACTCATTGAGGAACT GTGTCCTAATGAAACAAAGGTTGTAAGAAAGCTTGTAAGGAAACTGCA
TCATAAGCTCAAAAATGGT GAATTTAATGAAGAATTTTTCTTAGACCTATTTAACAGAGATAAAAAGGAGGCCATTCTTCAATTGG
GAGACCTCCTCGGTCTTGAAGAAGATCTGAATCAGTTAGCAGATGTTAACTGGTTGAATTTGAATGAAATGTTCCCATTAAGGATG
GTTTTAAGACAAAAGGTGGTTTATCCATCAGTGATGACTTTCCAAGAGGAAAGAATCCCATCATTGATCAAGACACTCCAGAACAA
ACTTTGTAGTAAATTCACAAGGGGT GCACAGAAGCTGCTGTCAGAAGCAATCAACAAGTCAGCTTTCCAGAGTTGTATCTCATCTG
GCTTTATAGGCCTTTGCAAAACTCTAGGAAGCAGGT GTGTGAGAAACAAARATAGGGAAAATCTGTATATCAAAAAGCTGCTTGAG
GATCTAACCACAGATGATCATGTGACAAGAGTTTGCAATCGGGATGGTATAACGCTGTACATTTGTGACAAACAGTCTCATCCAGA
AGCCCACCGTGATCATATATGCCTTTTAAGGCCTCTTCTTTGGGACTACATTTGTATTTCATTGAGCAACTCTTTTGAGTTGGGTG
TTTGGGTCCTAGCAGAACCGACCAAAGGGAAGAATAACAGT GAGAACCTAACTCTTAAGCACTTARACCCATGTGATTATGTAGCA
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Figure 38 (cont’d)

AGAAAGCCTGAGAGCTCAAGGCTACTGGAGGACAAAGT GAATTTGAACCAAGTGATTCAATCTGTGAGGCGGCTATATCCCAAGAT
CTTTGAGGATCAGCTTCTTCCATTTATGTCTGACATGAGCTCAAAAAACATGAGGTGGAGTCCCAGAATTAAATTCCTTGACCTCT
GTGTTTTAATTGATATTAACTCAGAATCCTTGTCACTCATTTCTCATGTTGTTAAGTGGAAAAGGGATGAACATTACACTGTTCTG
TTTTCTGACCTTGCCAATTCTCATCAGCGATCTGACTCCAGT CTGGTTGATGAATTTGTTGTTAGCACGAGGGATGTCTGCAAGAA
CTTCTTAAAACAGGTGTATTTTGAATCATTTGTTCGAGAATTTGTTGCAACAACCAGGACATTAGGCAATTTTTCATGGTTCCCTC
ATAAAGAAATGATGCCATCTGAAGATGGTGCTGAGGCACTGGGCCCCTTTCAATCATTTGTCTCAAAGGTGGTGAACAAAAATGTG
GAGAGGCCTATGTTTAGGAATGATTTGCAGTTTGGTTTTGGGTGGTTCTCTTACCGAATGGGAGATGTTGTGTGTAATGCTGCCAT
GTTGATTAGGCAGGGCCTGACAAACCCAAAGGCATTTAAATCCTTAAAGGAT CTGTGGGACTACATGCTCAACTACACAAAAGGGG
TATTGGAGTTTTCAATTTCAGTGGACTTTACGCACAATCAGAATAATACTGACTGTTTAAGGAAATTTTCATTGATATTCTTGGTT
AGGTGCCAATTACAGAATCCAGGTGTGGCTGAACTTTTAT CATGCTCTCACCTCTTTAAGGGTGAGATAGATAGAAGAATGTTGGA
TGAATGCCTCCACTTACTGAGGACAGACT CTGTCTTCAAGGTGAACGATGGTGTCTTTGATATCAGATCTGAAGAGTTTGAGGATT
ACATGGAAGATCCCTTGATACTTGGTGATTCTCTTGAGCTTGAGTTGTTGGGCT CCAAAAGAATACT GGATGGGATTAGATCTATT
GACTTTGAGAGAGTTGGACCTGAGTGGGAGCCTGTGCCACTGACTGTAAAGATGGGTGCCCTTTTTGAAGGAAGAAACCTTGTCCA
AAATATCATTGTGAAGCTGGAGACCAAGGACATGAAAGTCTTTCTAGCAGGACTTGAGGGCTATGAAAAGATTAGTGATGTCCTTG
GGAACCTCTTCCTGCATCGATTCAGAACTGGTGAACATTTGTTGGGTT CAGAGATAAGTGTAAT CCTCCAGGAACTATGTATAGAC
AGATCTATTCTGCTGATTCCACTGTCGCTTTTGCCAGACTGGTTCGCCTTTAAGGATTGCAGACTTTGTTTTAGCAAATCTAGGAG
CACTTTGATGTATGAAACAGTGGGGGGCAGGTTTAGACTCAAGGGGAGGT CCTGCGACGATTGGCTGGGCGGGTCGGTGGCCGAGG
ACATCGACTGA

(SEQ ID NO: 39)

Translation =

LCMV Clonel3 LP
MDEIISELRELCLNYIEQDERLSROQKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGCTHNHDDKSVETILVESGIVCPGLPLI
IPDGYKLIDNSLILLECFVRSTPASFEKKFIEDTNKLACIREDLAVAGVTLVPIVDGRCDYDNS FMPEWANFKFRDLLEFKLLEYSN
ONEKVFEESEYFRLCESLKTTIDKRSGMDSMKILKDARSTHNDEIMRMCHEGINPNMSCDDVVEFGINSLESRFRRDLESGKLKRNE
QOKVNPEGLIKEFSELYENLADSDDILTLSREAVESCPLMRFITAETHGHERGSETSTEYERLLSMLNKVKS LKLLNTRRRQLLNLD
VLCLSSLIKQSKFKGLKNDKHWVGCCYSSVNDRLVSFHSTKEEFIRLLRNRKKSKVFRKVSFEELFRASISEFIAKIQKCLLVVGL
SFEHYGLSEHLEQECHIPFTEFENFMKIGAHPIMYYTKFEDYNFQPSTEQLKNIQSLRRLSSVCLALTNSMKT SSVARLRONQIGS
VRYQVVECKEVFCQVIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLYNMIDIMISWIRSCPDLKDC
LTDIEVALRTLLLLMLTNPTKRNQKOVQOSVRYLVMAIVSDFSSTSLMDKLREDLITPAEKVVYKLLRFLIKTIFGTGEKVLLSAKE
KFMLNVSYLCHLITKETPDRLTDQIKCFEKFFEPKSQFGFEFVNPKEAITPEEECVEFYEQMKREFTSKEIDCQHTTPGVNLEAFSLMYV
SSENNGTLIFKGEKKLNSLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDENKLLVSAVSQITESFVRKOKYKLSHSDYEYK
VSKLVSRLVIGSKGEETGRSEDNLAEICFDGEEETSFFKSLEEKVNTTIARYRRGRRANDKGDGEKLTNTKGLHHLOLI LT GKMAH
LRKVILSEISFHLVEDFDPSCLTNDDMKFICEAVEGSTELSPLYFTSVIKDQCGLDEMAKNLCRKFFSENDWESCMKMI LLOMNAN
AYSGKYRHMOROGLNFKFDWDKLEEDVRISERESNSESLSKALSLTOCMSAALKNLCEYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMFTRLIEDYFESFSSFFSGSCLNNDKEFENAILSMTINVREGFLNYSMDHSKWGPMMCPFLFLMFLONLKL
GDDQYVRSGKDHVSTLLTWHMHKLVEVPEFPVVNAMMKS YVKSKLKLLRGSETTVTERIFRQYFEMGIVPSHISSLIDMGQGILHNA
SDEYGLLSERFINYCIGVIFGERPEAYTSSDDQITLFDRRLSDLVVSDPEEVLVLLEFQSHLSGLLNKFISPKSVAGRFAAEFKSR
FYVWGEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQATANGVPVSLVNSIQRRTLDLLKYANFPLDPFLLNTNTDVKDWLDG
SRGYRIQRLIEELCPNETKVVRKLVRKLHHKLKNGEFNEEFFLDLENRDKKEAT LOLGDLLGLEEDLNQLADVNWLNLNEMEPLRM
VLROKVVYPSVMTFQEERIPSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCISSGFIGLCKTLGSRCYVRNKNRENLYIKKLLE
DLTTDDHVTRVCNRDGITLYICDKQSHPEAHRDHICLLRPLLWDYICISLSNSFELGVWVLAEPTKGKNNSENLTLKHLNPCDYVA
RKPESSRLLEDKVNLNQVIQSVRRLYPKIFEDQLLPFMSDMS SKNMRWSPRIKFLDLCVLIDINSESLSLI SHVVKWKRDEHYTVL
FSDLANSHQRSDSSLVDEFVVSTRDVCKNFLKOVYFESFVREFVATTRTLGNFSWFPHKEMMPSEDGAEALGPFQSFVSKVVNKNYV
ERPMFRNDLQFGFGWESYRMGDVVCNAAMLI RQGLTNPKAFKSLKDLWDYMLNYTKGVLEFSISVDFTHNOQNNTDCLRKESLIFLV
RCOLONPGVAELLSCSHLFKGEIDRRMLDECLHLLRTDSVFKVNDGVFDIRSEEFEDYMEDPLILGDSLELELLGSKRILDGIRST
DFERVGPEWEPVPLTVKMGALFEGRNLVONI IVKLETKDMKVEFLAGLEGYEKISDVLGNLFLHRFRTGEHLLGSEISVILOELCID
RSILLIPLSLLPDWFAFKDCRLCEFSKSRSTLMYETVGGRFRLKGRSCDDWLGGSVAEDID

(SEQ ID NO: 40)



