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Table S1. List of all RVs analyzed in this study, with the corresponding acronyms

virus

Virus Acronym Virus Acronym

Avian leukosis virus ALV-A Rous sarcoma virus RSV

»

0>I: Avian leukemia virus ALV-J Avian myelocytomatosis virus AMV

5:-;_ Y73 sarcoma virus YAV Fujinami sarcoma virus FSV

© UR2 sarcoma virus UR2SV Avian carcinoma virus ACV
Bovine retrovirus CH15 BoRV-CH15 Mason-Pfizer monkey virus MPMV

g gfg;?ﬁ;s rotundus endogenous DrERV Jaagsiekte sheep retrovirus JSRV

e:Es Ovine enzootic nasal tumor virus ENTV-1 Mouse mammary tumor virus MMTV

3 Enzootic nasal tumour virus of goats ENTV-2 Simian retrovirus 4 SRV-4
Squirrel monkey retrovirus SMRV

; Simian T-lymphotropic virus 1 STLV-1 Human T-lymphotropic virus 1 HTLV-1

?é Simian T-lymphotropic virus 2 STLV-2 Human T-lymphotropic virus 2 HTLV-2

g Simian T-lymphotropic virus 3 STLV-3 Bovine leukemia virus BLV
Friend murine leukemia virus F-MuLV Moloney murine sarcoma virus MuSV
Moloney murine leukemia virus Mo-MLV Feline leukemia virus FeLV

. Baboon endogenous virus BaEV Gibbon ape leukemia virus GALV

i Mus mugculus f_“Ob”‘ZEd endogenous Mus Murine osteosarcoma virus MSV

& | polytropic provirus

% Koala retrovirus KoRV Abelson murine leukemia virus A-MuLV

= RD114 retrovirus RD-114 Spleen focus-forming virus SFFV
Woolly monkey sarcoma virus WMSV Porcine endogenous retrovirus E PERV-E
Reticuloendotheliosis virus REV

_g g Walleye dermal sarcoma virus WDSV Walleye epidermal hyperplasia virus2 | WEHV-2
.qg)- x Walleye epidermal hyperplasia virus 1 | WEHV-1

" zir;]il/nvsipr)ﬁjsr;aretrovirus (or human HFV Feline foamy virus FFV

0>|: Simian foamy virus SFV Equine foamy virus EFV

% Macaque simian foamy virus M-SFV Bovine foamy virus BFV

o) African green monkey simian foamy SEV-3
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Table S2. PQS analysis performed with QuadBase2 within the LTR region of RVs. G tracts are
reported in red and bold, non-overlapping bulged Gs tracts (e.g. GGxG) are reported in blue and
bold, overlapping bulged G3 tracts (eg.GXGGG) are underlined.
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Virus Sequence Strand
ALV-A NF?
ALV-J GGTGCACACCAATGTGGTGGGAGGTAAAATGGCG -
YAV NF
é UR2SV GGTGCACACCAATGTGGTGAGTGGTAAAATGGCG -
u_-‘e RSV NF
<
AMV NF
FSV NF
ACV GGTGGAAGTAAGGTGGTATGATCGTGGTATGATCGTGG +
BoRV-CH15 | NF
DreERV GGTGAGGCGACTGCATGGGGGAGCTTGAAGGGGCAGCGCTGCACTGCGG -
GGGCAGCGCTGCACTGCGGAGGAGGGGTGAGGAGGG -
ENTV-1 GCGGGGGACAACCTGCGGAGGGTTAAGTCCTGGGAG +
SMRV GGGCGTGGTGGCGGGCCACCAATGGAGGACCTGATCACGGG +
GGGTTCCTTATATAGGGAGGGGAGAGGGTAGAGAGGGG -
; GTGGATGAGAAAGGGATGGGACAAGAGGCG -
e:'u ENTV-2 NF
g MPMV GGAGGAGGGAGTGGGAATTGAAGGG -
JSRV NF
MMTV GGGGCTATTGGGGGAAGTTGCGGTTCGTGCTCGCAGGG +
GCGGCTTGTAAGAGGAAGTTGGCTGTGGTCCTTGCCTCAGGAGG -
GGAGACAGGTGGTGGCAACCAGGGACTTATAGGGG +
GAGGGTCACCGGGGTCTGCGGGGGG -
SRV-4 GGCGGGAAGGAAAGGGAAACGTCAGCGGACGCTGGG -
STLV-1 GGGGAGGAAATGGGTGGTTCCCGGTGGCTTCCCGGAGG -
GGAGTCTATAAAAGCGTGGAGACAGTTCAGGAGGGGG +
" CGGCGTGGATGGCGGCCTCAGGTAGGGCGGCGGGCGLCGTAGGAG -
D>I: GGCGGACGCAGTTCAGGAGGCACCACAGGCGGGAGGLCGG -
% STLV-2 GGGGAAGTGGGTAAGGGCGAGGTTATTTTTCTGGAG -
© GGGCCAGTGGTGCAGGGAGGGG -
GGGTGTTTTGGGCCTCTCCGGGAGGGG +
STLV-3 NF




HTLV-1

HTLV-2

BLV

GGGGAGGAAATGGGTGGTTCCCGGTGGCTTCCCGGAGG
GGAGTCTATAAAAGCGTGGGGACAGTTCAGGAGGGGG
GGCGTGGATGGCGGCCTCAGGTAAGGCGGCGGGCGCGTGAAGGAG
GGCGGACGTAGTTCAGGAGGCACCACAGGCGGGAGGCGG
GGGGGGAGGGACGTCAGGGCCGTGG
GGGGAAGTGGGTAAGGGTGAGG
GGCGTCTCAACCGAGGCCGCTTGGAGAGGATGGATCCCCAAGGTG
GAGGAGACTTACCTTGGGAGGAGCAGTTCAGGAGGTGCCGAGGCCGGG
GGCGTATGTTGGCCCCGGGACGCCTGCCAAGAGGGCGGCGTTGAGG
GGCGTCCCGGGGCCAACATACGCCGTGGAGCGCAGCAAGGGCTAGGG
GGGTGTGGATTTTTCGGGAAAGGGGAAGTTGGGGAGGTACGGGG
GTGGAGACGGTCAGAGGACCGGAGATAGAGCTCGCGGCGG

gamma-RVs

F-MuLV
Mo-MLV

BaEV

Mus

KoRV

RD-114

WMSV
REV
MuSV

GGCGACTCAGTCTATCGGAGGACTGGCGCGCCGAGTGAGGGG
GGAGGACTGGCGCCCCGAGTGAGGGGTTGTGGG
GGCGACTCAGTCAATCGGAGGACTGGCGCTGCAACTGCAAGAGGG
GGGGGTCTTTCATTTGGGGGCTCGTCCGGGATCGGG
GGTGGTGGGTCGGTGGTCCCTGGGCAGGGG
GGGACGTCTCCCAGGGTTGCGGCCGGGTG
GGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGG
GGGTCTGGGTTGCAGCGGTCGGG
GGGGTGGGATAGGTGCTAGCCCCGGGGAGGTCTGGGG
GGGACAGGGGCCAAATATCGGTGGTCAAGCACCTGGG
GGGTATGGGAGGGGTACGAGGAAAGGG
GGGCTGGGGCTGGGGAGCAAAAAGCGCGG

NF

GCGGTTAGGGTGGGGCGCATAAGCGG
GCGGCTGGGGACTTTCCGGCTAGGGTGGGGCGCATAAGCGG
GGGTTGCGAAGCGGCTGATGCAACTCGGGGCCCGGG
GGTGGTTGGGGTTGTGGGTAATTTCGTCCCGGGGAAGCTTGGG
GGCGACTCAGTCTCTCGGAGGACTGGCGCGCCGAGTGGAG
GTGGGAGGGAGCTCCGGGGGGGGG
GAGGCTTTATTGGGAATACGGGTACCCGGGCG
GGGGGTCTTTCATTTGGGGGCTCGTCCGGGATTTGGAG
GGTGGTGGGTCGGTGGTCCCTGGGCAGGGG
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GGGACGTCTCCCAGGGTTGCGGCCGGGTG
FeLV GTGGTCTCGGTGTTCTGTGGGCGCGGGGTCTCATCGCCGAGG
GALV NF
MSV GGAGGTAAAGAGAGGCTGGAAAGTACCGGGACTAGGG

GGCGACTCAGTCTATCGGAGGACTGGCGCGCCGAGTGTGGGG

A-MuLV GGAGGACTGGCGCGCCGAGTGAGGGGTTGTGGG
SFFV GGCGACTCAGTCTGTCGGAGGACTGGCGCGCCGAGTGAGGGG
PERV-E NF

. WDSV NF

[

[e) (%2]

= = | WEHV-1 NF

3

@ WEHV-2 NF
HSRV GAGGAGCAGGAGTATTTGGGTCACGAGG
SFV GAGGAGCTGGAGTATTTGGGTAGTGAGG

» | M-SFV NF

>

o | SFV-3 NF

£

S FFV NF

“ | EFV GAGGATCGTCATCAGAGGAATCTTCGCCAGGGTGAGG
BFV GTGGTTAACATAAGGGTCCTCACGACAGTGGAGAGGTG
FFV NF

ANF: Not Found.
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Table S3. Sequences used for base conservation analysis of RVs PQS. For each analyzed virus,
accession numbers of the different strains are provided, with the reference strains reported in

bold.
Virus Accession number Virus Accession number
NC_027117.1 ,\N/l%ggéf’f’o'l
DrERV KP175582.1 MPMV ;
KP175581.1 AF033815.1
M11841.1
NC_007015.1
GU292318.1
GU292317.1 NC_001503.1
GU292316.1 =
AF228552.1
GU292315.1
» GU292314 1 AF228551.1
= | ENTV-1 MMTV AF228550.1
x FJ744149.1
i FJ744148.1 M15122.1
D AF033807.1
2 F1744147.1 {37017 1
FJ744146.1 '
KC189895.1
FJ744150.1
NC_014474.1
AB920340.1
NC_ 001514 FJ979639.1
SMRV M23385.1 SRV-4 F1979638.1
FJ971077.1
AB920339.1
NC_001815.1 LC080652.1
STLV-2 U90557.1 LC080651.1
Y14570.1 LC005616.1
NC_001488.1 LC005615.1
AF412314.1 AB934283.1
M10060.1 AB934282.1
GU212854.1 HE967303.1
AF074965.1 HE967301.1
HTLV-2 AF139382.1 HE967302.1
AF326584.1 AB987702.1
11456.1 AF257515.1
AF326583.1 FJ914764.1
< Y14365.1 KT122858.1
o Y13051.1 BLV AF033818.1
i NC_001414.1 AP018032.1
) EF600696.1 AP018031.1
LC154849.1 AP018030.1
LC154848.1 AP018029.1
K02120.1 AP018028.1
LC080675.1 AP018027.1
LC080674.1 AP018026.1
BLV LC080673.1 AP018025.1
LC080672.1 AP018024.1
LC080671.1 AP018023.1
LC080670.1 AP018022.1
LC080669.1 AP018021.1
LC080668.1 AP018020.1
LC080667.1 AP018019.1
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LC080666.1 AP018018.1
LC080665.1 AP018017.1
LC080664.1 AP018016.1
LC080663.1 AP018015.1
LC080662.1 AP018014.1
LC080661.1 AP018013.1
LC080660.1 AP018012.1
LC080659.1 AP018011.1
LC080658.1 AP018010.1
LC080657.1 AP018009.1
LC080656.1 AP018008.1
LC080655.1 AP018007.1
LC080654.1 AP018006.1
LC080653.1
NC_001815.1 2;782332%1
D10032.1 :
BaEV RD-114 AB559882.1
AB979448.1
A EU030001.1
AB705392.1
Ejgzggggszs.l NC_001488.1
Mus : MUSV 102266.1
FJ544578.2 Aroseia 1
FJ544576.1 :
NC_006934.1
DQ387450.1
" DQ003591.1
2 AY842951 1
ad KJ909531.1
g KJ909530.1
= KJ756349.1
g KF709431.1
1X912710.1 NC_001501.1
GQ415646.2 AF262057 .1
REV FJ439120.1 MoMLV AF033811.1
FJ439119.1 M63653.1
KU204703.1
KU204702.1
GQ375848.1
Q8049151
KX278301.1
KU641115.1
KF305089.1
FJ496333.1
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Table S4. Oligonucleotides used in the Taq polymerase stop assay

Sequence
RV1 GGGCAGCGCTGCACTGCGGAGGAGGGGTGAGGAGGGCTGCATATAAGCAGCTGCTTTTTGCC
RV5 GGAGGAGGGAGTGGGAATTGAAGGGCTGCATATAAGCAGCTGCTTTTTGCC
RV7 GAGGGTCACCGGGGTCTGCGGGGGGCTGCATATAAGCAGCTGCTTTTTGCC
RV9 GGGCCAGTGGTGCAGGGAGGGGCTGCATATAAGCAGCTGCTTTTTGCC
RV12 GGGGAAGTGGGTAAGGGTGAGGCTGCATATAAGCAGCTGCTTTTTGCC
RV18 GGGTCTGGGTTGCAGCGGTCGGGCTGCATATAAGCAGCTGCTTTTTGCC
RV22 GGGCTGGGGCTGGGGAGCAAAAAGCGCGGCTGCATATAAGCAGCTGCTTTTTGCC
RV26 GTGGGAGGGAGCTCCGGGGGGGGGCTGCATATAAGCAGCTGCTTTTTGCC

non-G4 cnt TTGTCGTTAAAGTCTGACTGCGAGCTCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCC
Primer GGCAAAAAGCAGCTGCTTATATGCAG
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Figure S1. CD spectra of beta-RV G4 sequences in the absence or presence of G4 ligands 1 and 2, and plots of

molar ellipticity vs temperature, measured at the indicated wavelengths.

S9



1e+6

— RV10
de+5 1 Se+54 260 nm .-* RV
Z o5 2 ters e * L
2 dess .y -eet 2
=4 o L - b ]
= - - -
T 2 s s 0" . .
= . .
g o 2045 o,
= 2Zets te,
dess s
Ses 0
240 260 280 300 320 20 n 50 80 100
1e+6 1.5¢+5
8e+5 — RV11 1.0e+6 . RV 290 nm « RVI1
_ 1 -
}_\6e+6 2 * 1 ;
5 s — 15045 + 2 5.08+5 L. *
=
8 L . . $- .
= 2045 Teet . o e e
© 5.0e+5 LI I
&0 *e + . "
= L} 2.5e+5 . .
S sers - ! L
= 2.5e+5 ° Lt e e,
5 LTI B 1
6e+5 0.0 0.0
240 260 280 300 iz0 20 30 M 50 & 70 30 90 100 200 30 40 50 60 T0 80 90 100
Ter
—— RV12| 1.0 {260 N - RVI2 290 nm - RVI2
2.ue«‘e: 1 P e 1 L I e 1
_— bl . -
g oS 2 155 | ¢ o 0 a b g aa . 2 TaTte 2
— . -
E s Lt de+5 ‘.
= I
= . .
® s 5.0845 tar, L.
G i 2e+5 .
= . 3 LI
= 25645 * PO
et
.
2e+5 o ‘e svn
-de+5 o0
o 200 50 00 30 20 30 40 50 60 70 0 90 100 200 30 40 50 60 T0 80 90 100
15646 1.0e+6
270 hm « RVI3 7.5e+5 1290 nm « RVI3
1.0e+6 ‘e = 1 v .. = 1
2 T.5e+5 L. . 2 s aL e, . 2
2 5008 iy L2 R BURCIE .
& ‘e Pe .
% 5.0e+5 . E N s .
5 0.0 i, . LI
K N
[=} 2.5 M N 25845 « "
= 2.5e+5 . s
5.0e+5 T v s
1.0e+6 0.0 o0
20 30 40 5 60 70 80 9% 100 20 30 40 50 60 70 g0 90 100
Temperature (°C)
1.5e+6 15646
260 nm
e, « RV14
P
2 1.0e+6 LI « 1
o 1.06+6 frelt o 2
= it
a2 .
= .
B . :,
] .
5 5.0e+5 .
= 00 .
.
.
' . -
50845 0.0
28 260 280 300 320 20 30 40 50 60 70 30 90 100

Figure S2.

Wavelength (nm)

CD spectra of delta-RV G4 sequences in the absence or presence of G4 ligands 1 and 2, and plots of

Temperature (°C)

molar ellipticity vs temperature, measured at the indicated wavelength.

S10



1.5e+6 1.25e+6
— RW5 | 1.25e+s {260 NmM « RV15 290 nm « RVI5
L) LI I Y
5 1dess —1 ey, < 1 100646 fen = 1
.
'E 2 1.00e+6 illll-:=.-' 2 e e, -...2
— - ® L]
B sess el 1.50e+5 *
a oder 7.50e+5 LT, cae., b .
= - - .
@ A -
= 0.0 * 5.00e+5 * .
g 5.00e+5 . . .
E k] - ® .
.
= s0ess 250845 2.50e+5 rree.
A.be+b 0.00 0.00
240 260 280 300 320 200 30 40 50 60 T 80 90 100 20 30 40 50 0 T0 80 90 100
1be+t 6e+5 Ge+5
—— RV16 260 nm « RVIG 290 nm » RV16
T.5e+s
> ; 5e45 . 1 L A N L
B s.e45 . 2 * © 2
= de+5 [ .
o de+5 . : . .
T 25e5 3045 . oL ..
- " LI - Ll .
5 . . 3e+5 . .
ey a ® -
5 0 251 % g T e s f eyt ] LY
= 1 * . L e,
. 1. sors R
2585 le+5 te Lty 2 " .
5085 0 1e+5
240 260 280 300 320 20 30 40 50 60 7o 80 90 100 20 30 40 50 G0 70 d0 90 100
Temperature (°C)
1.0e+6 3e+5 R
—— RV20 260 nm + RV20 290 nm <« RV20
7.5e+5 R . e 1 . . A
Pl 2 Gets M Ge+5 te
= _ . 2 LN . 2
9 5.0e+5 . °
=
2 .. * e e, *
T 2.5e+5 de+5 | %, » de+5 e, ®
.. . L
H * s 2 P e
5 0 LI ., .. et ..
.
= 2845 ® . . : .. 2e+5 .. .,
2 -
2.5e+5 v a1 L
5.0e+5 o o
240 260 280 300 320 20 30 40 50 60 TO 80 90 100 20 30 40 50 60 TO 80 80 100
1.256+6 2het6
1.256+6
- RV21 260 nm «  RV21 290 nm « RV21
1.00e+6 1 - v o w, e 1 D0e+6 s 1
> 1.006+6 . 2
£ Ts0ers — 2 . ¢ 2 .
“E0et5
= .
B s00ess 7.50e+5 ‘e . Tt e e, ,
= . .
= i00e+5
. - 8 e e 8
;Z.&Je-f& TS . . LI S
k . .
i . .
S 400 "--..,.:.:__ 50e+5 [ .
= 2.50e+5 e Teagee
-2.50e+5 o ° .00 e
500e+5 0.00
240 260 260 300 320 20 30 4 50 G0 TO 80 %0 100 20 30 40 50 60 70 80 90 100

Figure S3A. CD spectra of gamma-RV G4 sequences with two transitions, performed in the absence or presence

of G4 ligands 1 and 2, and plots of molar ellipticity vs temperature, measured at the indicated wavelength.
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Figure S3B. CD spectra of gamma-RV G4 sequences with two transitions, performed in the absence or presence

of G4 ligands 1 and 2, and plots of molar ellipticity vs temperature, measured at the indicated wavelength.
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Figure S4. CD spectra of gamma-RV G4 sequences with single transition, performed in the absence or presence

of G4 ligands 1 and 2, and plots of molar ellipticity vs temperature, measured at the indicated wavelength.
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Figure S5. DMS protection analysis of RV G4s folded in the absence (-) or presence (+) of KCI. M is a marker lane obtained with the Maxam and
Gilbert sequencing protocol. Proposed G4 structure is shown below the gel image. G, T, C, and A bases are shown in red, yellow, blue, and green,

respectively. The densitograms show quantification of cleaved bands intensity in the absence (black lines) and presence (red lines) of KCI.
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