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Table S1: Primers used in this stud

for the construction of mutant minigenomes

no. name Cloning strategy 1: site-directed primer primer forward (5° to 3¢) primer rev primer reverse (5° to 3°)
is / i fwd name name
Overhanglinside-out primer
inserti ituti
1 p3ESE_VP40 mutagenesis of p3E5E_RIuc_RC pS_0006 CGAGGTAGGTTTTTCTTAATCTTCAT pS_0007 GCTGAGAGAGTGTTTTTTCATTAACCTTCATCTCATTGAAAT
CATAGTTATTCGCACACAAAAGATC TTATATCGGAATTTAAATTGAAATTG
C
2 p3E5E_GP mutagenesis of p3E5SE_ Rluc_RC pS_0016 CACTGTCGGCTTAATCTTCATCATA pS_0017 AGCGTAATCTTCATCTCATTGAAATTTATATCGGAATTTAAAT
GTTATTCGCACACAAAAGATCC TGAAATTG
3 p3ESE_VP35 mutagenesis of p3E5SE_ Rluc_RC pS_0002 TAATCTTCATCATAGTTATTCGCACA pS_0003 AAACCTTCATCTCATTGAAATTTATATCGGAATTTAAATTGAA
CAAAAGATCC ATTG
4 p3ESE_VP30 mutagenesis of p3E5SE_ Rluc_RC pS_0008 AGATTACCTTTTTCTTAATCTTCATC pS_0009 TTCGATTATCTTTAATCTTCATCTCATTGAAATTTATATCGGA
ATAGTTATTCGCACACAAAAGATCC ATTTAAATTGAAATTG
5 p3ESE_L mutagenesis of p3E5SE_ Rluc_RC pS_0012 CCAATAAGCAGTTTTTCTTAATCTTC pS_0013 GTCTTTCCGTGTTTTAGATGAAGCAGTTGAAATTCTTCCTCT
CTCATAGTTATTCGCACACAAAAGA CATTGAAATTTATATCGGAATTTAAATTGAAATTG
TCC
6 p3ESE_VP24 mutagenesis of p3E5SE_ Rluc_RC pS_0010 GTTTATTCTTATCAGACCTCCGCAT pS_0011 CTTATTATTCAGATTAGGCCCCAAGAGGCATTCTTCATCTC
TAATCTTCATCATAGTTATTCGCACA ATTGAAATTTATATCGGAATTTAAATTGAAATTG
CAAAAGATCC
7 p3ESE_VP35 mutagenesis of p3E5SE_ Rluc_RC pS_0002 TAATCTTCATCATAGTTATTCGCACA pS_0037 AAACCTTCATCCTCATTGAAATTTATATCGGAATTTAAATTGA
+1 nt (stem) CAAAAGATCC AATTG
C y primer
8 p3E5E GP -2 deletion mutagenesis of p3ESE_GP pS_0098 GAGATGAAGATTACGCTC-TGTCGG pS_0099 CTATGATGAAGATTAAGCCGACA-GAGCGTAATCTTCATCTC
(loop) CTTAATCTTCATCATAG
9 p3E5E GP-2 deletion mutagenesis of p3ESE_GP pS_0096 CTGTCGGCTTAATCTTCATCA-GTTA pS_0097 GGATCTTTTGTGTGCGAATAAC-TGATGAAGATTAAGCCGAC
(A2 nt PET) TTCGCACACAAAAGATCC AG
10 p3ESE VP24 insertion mutagenesis of p3ESE_VP24 pS_0092 CCGATATAAATTTCAATGATAGATGA PS_0093 GGCCCCAAGAGGCATTCTTCATCTATCATTGAAATTTATATC
+2 (stem) AGAATGCCTCTTGGGGCC GG
1" p3ESE VP24 insertion mutagenesis of p3ESE_VP24 pS_0094 GGGGCCTAATCTGAATAATAAGGGG pS_0095 GCGGAGGTCTGATAAGAATAAACCCCTTATTATTCAGATTAG
+2 (loop) TTTATTCTTATCAGACCTCCGC Gceee
12 p3ESE_VP35 mutagenesis of p3ESE_VP35 pS_0110 CAATGAGATGAAGGTCTTTAATCTTC pS_0111 GCGAATAACTATGATGAAGATTAAAGACCTTCATCTCATTG
+1 (loop) ATCATAGTTATTCGC
13 p3ESE_VP30 mutagenesis of p3ESE_VP30 pS_0108 CCGATATAAATTTCAATGAAACCGA pS_0109 CGATTATCTTTAATCTTCATCGGTTTCATTGAAATTTATATCG
+4 (stem) TGAAGATTAAAGATAATCG G
14 p3ESE_L+1 mutagenesis of p3ESE_L PS_0102 CCGATATAAATTTCAATGACGAGGA PS_0103 GATGAAGCAGTTGAAATTCTTCCTCGTCATTGAAATTTATATC
(stem) AGAATTTCAACTGCTTCATC GG
15 p3ESE_L+1 mutagenesis of p3E5SE_L PS_0104 CAACTGCTTCATCTAAAACCACGGA PS_0105 CTGCTTATTGGGTCTTTCCGTGGTTTTAGATGAAGCAGTTG
(loop) AAGACCCAATAAGCAG
16 p3ESE_ substitution mutagenesis of pS_229 CAATGAGAGGAAGATTATTAATCTTC pS_230 GCGAATAACTATGAGGAAGATTAATAATCTTCCTCTCATTG
NP G_72 p3E5E_RIuc_RC CTCATAGTTATTCGC
17 p3ESE_NP-1 deletion mutagenesis of pS_231 CCGATATAAATTTCAATG-GAGGA pS_232 GAGGAAGATTAATAATTTTCCTC-CATTGAAATTTATATCGG
(stem) p3E5E_RIuc_RC AAATTATTAATCTTCCTC
18 p3ESE_NP-1 deletion mutagenesis of pS_233 CAATGAGAGGAAAAT-ATTAAT pS_234 GTGCGAATAACTATGAGGAAGATTAAT-ATTTTCCTCTCATTG
(loop) p3E5E_RIuc_RC CTTCCTCATAGTTATTCGCAC
19 p3ESE_NP+1 insertion mutagenesis of pS_235 CCGATATAAATTTCAATGAAGAGGA pS_236 GAGGAAGATTAATAATTTTCCTCTTCATTGAAATTTATATCGG
(stem) p3E5E_RIuc_RC AAATTATTAATCTTCCTC
20 p3ESE_NP+1 insertion mutagenesis of pS_237 CAATGAGAGGAAAATATATTAATCTT pS_238 GTGCGAATAACTATGAGGAAGATTAATATATTTTCCTCTCATT
(loop) p3E5E_RIuc_RC CCTCATAGTTATTCGCAC G
21 RD_p3E5E_ deletion mutagenesis of pS_231 CCGATATAAATTTCAATG-GAGGAA pS_232 GAGGAAGATTAATAATTTTCCTC-CATTGAAATTTATATCGG
NP-1 (stem) p3E5SE_RIuc_RD AATTATTAATCTTCCTC
22 RD_p3E5E_ deletion mutagenesis of pS_233 CAATGAGAGGAAAAT-ATTAATCTT pS_234 GTGCGAATAACTATGAGGAAGATTAAT-ATTTTCCTCTCATTG
NP-1 (loop) p3E5SE_RIuc_RD CCTCATAGTTATTCGCAC
23 RD_p3ESE_ insertion mutagenesis of pS_235 CCGATATAAATTTCAATGAAGAGGA pS_236 GAGGAAGATTAATAATTTTCCTCTTCATTGAAATTTATATCGG
NP+1 (stem) p3E5E_RIuc_RD AAATTATTAATCTTCCTC
24 RD_p3E5E_ insertion mutagenesis of pS_237 CAATGAGAGGAAAATATATTAATCTT pS_238 GTGCGAATAACTATGAGGAAGATTAATATATTTTCCTCTCATT
NP+1 (loop) p3E5E_RIuc_RD CCTCATAGTTATTCGCAC G
25 p3ESE_ substitution mutagenesis of pS_252 CCGATATAAATTTCAATGAGAGTAAA pS_253 CTATGAGGAAGATTAATAATTTTACTCTCATTGAAATTTATAT
NP U_75 p3E5E_RIuc_RC ATTATTAATCTTCCTCATAG CGG
26 p3ESE_ substitution mutagenesis of p3ESE_NP pS_250 CCGATATAAATTTCAATGAGAGTAA pS_251 CTATGAGGAAGATTAATAATCTTACTCTCATTGAAATTTATAT
NP U_75/G.70 | stab. GATTATTAATCTTCCTCATAG CGG
27 RD_p3E5E_ substitution mutagenesis of pS_252 CCGATATAAATTTCAATGAGAGTAAA pS_253 CTATGAGGAAGATTAATAATTTTACTCTCATTGAAATTTATAT
NP U_75 p3E5SE_RIuc_RD ATTATTAATCTTCCTCATAG CGG
28 RD_p3ESE_ substitution mutagenesis of pS_250 CCGATATAAATTTCAATGAGAGTAA pS_251 CTATGAGGAAGATTAATAATCTTACTCTCATTGAAATTTATAT
NP U_75/G_72 p3E5SE_RIuc_RD GATTATTAATCTTCCTCATAG CGG
Inside-out primer deletion
mutagenesis
29 RD_p3E5E_ mutagenesis of p3BESE_VP30 pS_0029 TTTCCAGGAATCCTTTTTGCAACG pS_0030 ACTATAGTGAGTCGTATTAACCCGGGATCG
VP30
30 RD_p3E5E_ mutagenesis of p3BESE_VP40 pS_0029 TTTCCAGGAATCCTTTTTGCAACG pS_0030 ACTATAGTGAGTCGTATTAACCCGGGATCG
VP40
31 RD_p3E5E_ mutagenesis of p3BESE_VP35 pS_0029 TTTCCAGGAATCCTTTTTGCAACG pS_0030 ACTATAGTGAGTCGTATTAACCCGGGATCG
VP35
32 RD_p3E5E_ mutagenesis of p3ESE_GP pS_0029 TTTCCAGGAATCCTTTTTGCAACG pS_0030 ACTATAGTGAGTCGTATTAACCCGGGATCG
GP
33 RD_p3E5E_ mutagenesis of p3BESE_VP35+1 (stem) pS_0029 TTTCCAGGAATCCTTTTTGCAACG pS_0030 ACTATAGTGAGTCGTATTAACCCGGGATCG
VP35+1
(stem)
no. name Cloning strategy 2: restriction primer primer fwd (5° to 3°) primer rev primer rev (5° to 3¢)
cloning fwd name name

1) PCR with respective replication-
competent plasmid ( no. 8, 9, 12, 13) as
template

2) restriction cloning with BamHI and
BstBl into vector p3ESE_RIuc_RD




34 RD_p3ESE pS_1 CTTTCGAAGTCATGGTGGTATGAGA pS_2 GTTAGCAGCCGGATCCTTTTTTTTG
GP-2 (loop) C

35 RD_p3ESE pS_1 CTTTCGAAGTCATGGTGGTATGAGA pS_2 GTTAGCAGCCGGATCCTTTTTTTTG
GP-2 (A2 nt c
PE1)

36 RD_VP35+1 pS_1 CTTTCGAAGTCATGGTGGTATGAGA pS_2 GTTAGCAGCCGGATCCTTTTTTTTG
(loop) c

37 RD_VP30+4 pS_1 CTTTCGAAGTCATGGTGGTATGAGA pS_2 GTTAGCAGCCGGATCCTTTTTTTTG
(stem) C

The different PCR-based strategies for site-directed mutagenesis are illustrated in Fig. S2 (except for the
classical restriction cloning). The EBOV wt minigenome pANDY 3E5E is termed p3E5E_Rluc_RC; RC
indicates the replication-competent and RD replication-deficient minigenomes. Hyphens in primer sequences
mark nucleotide deletions, boldface underlined nucleotides substitutions or insertions.
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Fig. S1: PCR-based strategies (essentially performed as previously described, Li et al., 2009) that were
used for the construction of mutant minigenomes. (A, B) Overhang/inside-out primer insertion/substitution
mutagenesis. (C, D) Complementary primer mutagenesis; insertions and substitutions were introduced
according to scheme C and deletions according to scheme D. (E) Inside-out primer deletion mutagenesis.
For more information, see also the NEB web site for the Q5 Site-Directed Mutagenesis Kit (https://www.neb-

online.de/en/pcr-and-dna-amplification/q5-site-directed-mutagenesis-kit/). In approaches A, B and E, the



entire plasmid is amplified with 5'-phosphorylated primers that

introduce

the

desired

mutations/substitutions/insertions/deletions, followed by circularization of PCR products and template

removal by Dpn | treatment before bacterial transformation. In approaches C and D, phosphorylation of 5'-

ends and ligation are carried out by bacterial enzymes after DNA transformation.
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Fig. S2: Schematic representation of primers used for gRT-PCR of viral RNA species; as, antisense. See

Fig. 2A of the main text for the color code.
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