Supplementary Table 1:

Primer sequences for reverse transcription and quantification PCRs for CHIKV RNA strand-specific

quantification

CHIKY (-) strand detection

PCR

Primer sequence (5°-3°)

CHIKV FT tag T reverse transcription | GGC AGT ATC GTG AAT TCG ATG CGA
CAC GGA GAC GCC AAC ATT

Tag T quantitative GGC AGT ATC GTG AAT TCG ATG C

CHIKV R T quantitative AAT AAA TCA TAA GTC TGC TCT CTG
TCT ACA TGA

CHIKYV (+) strand detection | PCR Primer sequence (5°-3°)

CHIKV RT tag T reverse transcription GGC AGT ATC GTG AAT TCG ATG CGT
CTG CTC TCT GTC TAC ATG A

CHIKVFT quantitative AAT AAA TCA TAA GAC ACG GAG ACG
CCA ACATT

Tag T quantitative see above
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Supplementary Figure 1:

28°C SHAPE reactivities for individual nucleotides overlaid onto a 28°C thermodynamically derived model of
RNA folding, generated using SHAPE-directed constraints. SHAPE reactivities are shown as a heat map:
grey indicates no data, white SHAPE reactivities between 0-0.3 and increasing intensities from light pink to
dark red indicate increasing SHAPE reactivities, as denoted by the key. High reactivity (red) denotes
unpaired nucleotides whereas low reactivity (white) denotes base-paired nucleotides. Predicted stem-loops

are labelled SL3, SL47, SL85, SL102, SL165, SL194 and SL246.
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Supplementary Figure 2:

Replication phenotype of infectious wild-type (WT) CHIKV (black bar) compared to virus bearing mutations
predicted to destabilize the heteroduplex stem RNA structures (hatched bars), in Huh?7 cells grown at A) 37°C

and B) 28°C.
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Supplementary Figure 3:

A) Mutations predicted to destabilize the putative pseudoknot from the i) single-stranded (Ps) or ii) loop (P)
regions (red). iij) A compensatory set of mutations predicted to restore base-pairing of the pseudoknot: Pg
(blue). The AUG start codon of nsP1 is denoted by a grey arrow; all mutations are synonymous. B) Replication
phenotype of infectious wild type (WT) CHIKV (black bar) compared to virus bearing mutations (hatched bars).
Infections with P; and P, were carried out in i) Huh7 human and ii) C6/36 Ae. albopictus cells. iii) Huh7 cells

were then infected with virus containing mutations predicted to restore base-pairing of the pseudoknot (P¢).
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CHIKV_ECSA/1-307 1 - AUGGCUG- CGUGAGAC- - ACACGUAGCC| UACCAGUUUCUUACUGCUCU- -~~~ CUCUGCAAAGCAAGAGA- UUAAUAACCCAITCAUGE - - -[ATJcq [CCUGGRCAUAJG
CHIKV_WA/1-308 1 -AUGGCUG-CGUGAGAC--ACACGUAGCC| UACCAGUUUCUUACUGCUCU-- CUCUGCUUAGCAAGAGIACUUGAGAACCCAUCAUG- - -aulcd CGUGGACAUAG
CHIKV_ASIA/1-307 1 - AUGGCUG- CGUGAGAC--ACACGUAGCC|UACCAGUUUCUUACUGCUCU- CUCUGCAAAGCAAGAGH- UUAAUAACCCAUCAUG- - -{AUjud CGUGGRUAUAG
ONNV/1-310 1-AUGGCUG- CGUGACACACACACGCAGCU}UACGGGUUUCAUACUGCUCU- CUCUGCAUUGCAAGAGIAUUAAAGUACCCAUCAUGE- - -[aulud UGUAGACAUAG
MAYV/1-307 1-AUGGCGGGCAAGUGACACUUGUUCCGCCGGACGUC- -~ UCUAAGCUCUU----CCUCUGCAUUGCAAGAGUUU--ACCACUCAGUAUG -~ UCUUUGUAGAUAUCG
RRV/1-306 1-AUGGCGGACGUGUGACAUCA------ CCGUUCGCCUUUCUUGGAUCCCUUGUU-ACUCCACGUAGUGAGAGAUAA-ACAACCCAGAAUG --UCACUGUAGAUGUUG
SFV/1-316 1-AUGGCGGAUGUGUGACAUACACGACGCCAAAAGAUUUUGUUCCAGCUCCUGCCACCUCCGCUACGCGAGAGAUUA-ACCACCCACGAUGGCCGCCAAAG------UGCAUGUUGAUAUUG
BFV/1-299 1 AAUGGGCGCCUGGUAACAAGUUAGACAUAA-ACCACA---GCG-AUCCAUUGUC - UCCAGAUCCAAACAUGG- - - CGAAACCAGUUGUGAAGAUCGACGUGG
SINV/1-290 1-AUUGACGGCGUAGUACACACUAUUGAAUCA- - AACA---GCCGACCAAUUGC ACUACCAUC-ACAAUGG---AGAAGCCAGUAGUAAACGUAGACGUAG
VEEV/1-275 1-AUGGGCGGCGCAUGAGAGA- -~ -~~~ -~~~ AGC---CCAGACCAAUUAC C----UACCCAAAAUGG- - -AGAAAG- - - - - - UUCACGUUGACAUCG
Eilat/1-293 1-AUAGGCUGCACAUUACACAUUAGAAAUCGUAACGUA- - -GCC ACUUUCAUCGAACAUGG- - -AGAAACCAACUGUUAACGUCGACGUAG
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AWCCGCUGACAGCCCCUUUUUGAAGGCCCUGCAACGUGCGUACCCCAUGUUUGAGGUGGAACCAAGGCAGGUCACACCCGAAUGACCAUGCUAAL
WCGCCGACAGCGCCUUUUUAAAGGCCCUGCAGCGUGCGUACCCCAUGUUUGAGGUGGAACCAAGGCAGGUCACACCGAAUGACCAUGCCAAL
102/ ACGCUGACAGCGCCUVUUUUGAAGGCCCUGCAACGUGCGUACCCCAUGUUUGAGGUGGAACCUAGGCAGGUCACAUCAAAUGACCAUGCUAAUGCUAGAGCGUUCUCGCAUCUAGCCAUAAA
105/AUGCUGACAGCGCGUUUUUGAAGGCGUUGCAGCGAGCAUACCCCAUGUUUGAGGUGGAACCAAAGCACGGUCACGCCAAAUGACCAUGCAAACGCUAGAGCAUUUUCGCAUCUAGCAAUAAA
102 AGGCCCAGAGCCCGUUUUUAAAAUCACUACAGAGAGCGUUUCCAGCAUUUGAAGUGGAAGCACAGCAGGUUACACCAAAUGACCAUGCUAACGCCAGAGCAUUCUCGCAUCUGGCUACUAA
101 AGGCUGAUAGCCCAUUUUUGAAGGCCCUUCAGAAAGCAUUCCCGGCUVUUGAGGUUGAAUCACAGCAGGUCACACCCAAUGACCAUGCUAAUGCCAGAGCUUUUUCGCAUCUGGCCACAAA
114 AGGCUGACAGCCCAUUCAUCAAGUCUUUGCAGAAGGCAUUUCCGUCGUUCGAGGUGGAGUCAUUGCAGGUCACACCAAAUGACCAUGCAAAUGCCAGAGCAUUUUCGCACCUGGCUACCAA
94 AACCUGAAAGCCAUUUCGCUAAGCAGCGUCCAGAGUUGCUUCCCGCAGUUUGAGAUCGAAGCAGUGCAGACCACACCAAACGAUCAUGCACACGCGAGGGCCGUUUUCGCACCUUGCUACGAA
91 ACCCCCAGAGUCCGUUUGUCGUGCAACUGCAAAAAAGCUUCCCGCAAUUUGAGGUAGUAGCACAGCAGGUCACUCCAAAUGACCAUGCUAAUGCCAGAGCAUUUUCGCAUCUGGCCAGUAA
70 AGGAAGACAGCCCAUUCCUCAGAGCUUUGCAGCGGAGCUUCCCGCAGUUUGAGGUAGAAGCCAAGCAGGUCACUGAUAAUGACCAUGCUAAUGCCAGAGCCUUUUCGCAUCUGGCUUCAAA
88 ACCCCCAAAGUCCGUUCGUACUGCAGUUGCAGAAACACUUCCCCCAGUUUGAGAUAGUGGCUAACAUGGUCACCCCGAAUGACCACGCCAAUGCGAGAGCCUUCUCCCAUUGCGCCAGUAA

SL246
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223 ACUAAUAGAGCAGGAAAUUGACCICCCGACUCAACCAUCCUGGAUAUCGGCAGUGCGCCAGCAAGGAGGAUGAUGUCGGACAGGAAG
224 ACUAAUAGAGCAGGAAAUUGAUCCCGACUCAACCAUCCUGGACAUAGGCAGCGCGCCAGCAAGGAGGAUGAUGUCGGAUAGGAAG
223 ACUAAUAGAGCAGGAAAUUGAUCICCGACUCAACCAUCCUGGAUAUAGGUAGUGCGCCAGCAAGGAGGAUGAUGUCGGACAGGAAG
226 ACUGAUAGAGCAGGAAAUUGAUCICAGACUCAACCAUUCUAGACAUUGCCUAGUGCACCAGCCUAGCAGGCAUGAUGUCUGACAGAAAA
223 AUUGAUAGAGCAAGAGACCGAAAAAGACACACUCAUCCUGGAUAUCGGCAGUGCGCCUGCCAGGAGAAUGAUGUCUGAGCACACG
222 GUUAAUUGAACAAGAGGUUCCAACCAACAUCACCAUCCUGGAUGUGGGCAGCGCGCCCGCAAGGAGGUUGAUGUCUGAUCACAGC
235 AUUGAUCGAGCAGGAGACUGACAAAGACACACUCAUCUUGGAUAUCGGCAGUGCGCCUUCCAGGAGAAUGAUGUCUACGCAC- -~
215 GCUCAUAGAAAUGGAGACAGCAAAAGAUCAGAUCAUCCUCGAUAUCGGAAGUGCACCCGCCAGGAGACUGUAUUCAGAACACAAG
212 ACUAAUCGAGCUGGAGGUUCCUACCACAGCGACGAUCUUGGACAUAGGCAGCGCACCCGGCUCGUAGAAUGUUUUCCGAG--~-~-~-~
151 ACUGAUCGAAACGGAGGUGGACCCAUCCGACACGAUCCUUGACAUUGGAAGUGCGCCCGCCCGCAGAAUGUAUUCUAAGCACAAG
209 ACUGAUCGAAGCGGAGGUACCUGUUACCACGCCGAUCAUCGACAUAGGGAGCGCACCUGCUCGUAGAAUGUAUUCCGAGCACCGC

102
103

Supplementary Figure 4:

Nucleotide alignment of CHIKV ECSA, WA and Asian genotypes with other members of the Alphavirus genus -

comparing the first 320nt of the genome. Predicted stem-loops for CHIKV and ONNV (green boxes) are shown,

along with the putative pseudoknot structure (PK - interacting nucleotides in red boxes). Alignment gaps indicated

by dashes.
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Supplementary Figure 5

28°C in silico predicted UNAFOLD thermodynamic predictions for CHIKV SL246 homologous structures from the

ECSA, WA and Asian CHIKV genotypes, closely related alphaviruses (ONNV and MAYYV), other members of the

complex (BFV, SFV and RRV) and from more distantly related members of the genus (SINV, VEEV and Eilat virus).
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Supplementary Figure 6:

Replication phenotype of WT CHIKV (black) compared to mutant virus containing all stem-loop destabilising
mutations: SL47, SL85, SL102, SL165, SL194, SL246 (denoted as Combinedmut) following harvest of supernatant
48 hours post transfection by electroporation of capped viral into A) Huh7 cells and B) C6/36 cells - no combined

mutant virus could be recovered in either cell line (n=3).



