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Fig S1
Figure S1: Circular dichroism analysis of PQS present at various positions (5" or 3’ or
intergenic) in the presence of monovalent cations- 100 mM KCI, 50 mM NacCl, and 50 mM
LiCl. PQS present at 5’ end of the gene (A-D), 3’ end of the gene (E-H), and intergenic region
(1-L) were checked by CD. recA (+) indicates positive control (M) and HS indicates negative
control (N).
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Fig S2

Figure S2: In vitro validation of PQS using ThioflavinT fluorescence assay and circular
dichroism in the presence of divalent cation (MnCly). Fluorescence emission spectra of
Thioflavin T in the presence of divalent cation MnCl> -0.1 mM (A) and 2 mM (C) alone and
in presence of synthesized PQS. The fluorescence spectra were collected between 440 and 700
nm after excitation at 425 nm. Circular dichroism analysis in presence of 0.1 mM MnCl; (B)
and 2 mM MnCl; (D). The recA (KCI) represents the ThT fluorescence and CD spectra in the
presence of KCI (100 mM).
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Fig S3
Figure S3: Effect of irradiation on genes containing PQS located at different genomic
positions. The FPKM values of genes having G4 motifs present at 5’ end (A-D), and at 3’ end
(E-H) obtained after transcriptome sequencing of irradiated (IR) and irradiated NMM (IR-
NMM) cells were plotted using GraphPad to get an estimate of the levels of expression of these
genes. (I) Real-time PCR analysis of DNA repair genes (recN, dprA, and ddrD) containing
PQS at 5 or 3’ end in unirradiated (UR) and 6 kGy irradiated (IR) conditions. The data obtained
was analyzed using Graphpad prism8 and represented a change in fold change of genes with
16S rRNA as a control. After irradiation, there was an increase in the transcript levels of DNA
repair genes. Data represented in the graph are the mean + SE (n=3) and the statistical
significance was assessed with a student’s t-test. The p-values attained at 95% confidence

intervals are depicted as (*) for <0.05, (**) for <0.0, (***) for <0.001.
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Figure S4: Effect of various DNA damaging agents on growth kinetics in the presence of G4
binding ligand TMPyP4. (A) Effect of H2O2 (70 mM) (B) Growth rate for H2O2 (70 mM) (C)
Effect of UV (1000 J/m?). (D) Growth rate for UV (1000 J/m?). (E) Effect of MMC (5 uM) (F)
Growth rate for MMC (5 pM). (G) Effect of y- radiation (6 kGy). (H) Growth rate for y-
radiation (6 kGy). The growth rate of untreated (UT) and treated (NMM and TMPyP4) cells
was calculated using the growth rate formula as described in the methodology. The difference
in the growth rates (per hour) of cells is calculated by estimating slopes. Data shown here are
the mean + SE (n=3) and the statistical significance of the difference in growth rate was found
using the student’s t-test. The P-values attained at 95% confidence intervals are depicted as
(ns) >0.05, (*) for <0.05, and (**) for 0.05-0. 001, (***) for <0.001 and (****) for <0.0001.
(I) Spot plate assay of wild-type cells grown in the presence (TMPyP4+) and absence
(TMPyP4-) of ligand were exposed to different stresses. Different dilutions were spotted on

TGY and TGY containing TMPyP4 agar plate.
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Fig S5
Figure S5: Microscopic images showing the in vivo formation of G4 structure in response to
different DNA damaging agents in D. radiodurans. (A) Wild-type cells (R1) were treated with
H202 (70 mM), UV (1000 J/m?), and (B) MMC (5 uM), UT represents the untreated samples.
Images were taken in differential inference contrast (DIC), DAPI (for nucleoid), FITC (for

ThT), and merged (DAPI+FITC) channels and are presented in planar view. The scale bar for
all the panels is 2 pum.
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Fig S6
Figure S6: Immunofluorescence assay using anti 8-0xoG antibody. The level of 8-0xoG was
tested under unirradiated conditions in presence and absence of NMM. UR (N-) represents the
unirradiated cells grown in the absence of NMM, while UR (N+) represents the unirradiated
cells grown in the presence of NMM. The microscopic images show the DAPI (for nucleoid),

TRITC (for 8-0x0G), and the merged (DAPI+TRITC) channels. The scale bar is 1 um.
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Fig S7
Figure S7: Microscopic images showing the in vivo formation of G4 structure in response to
different DNA damaging agents in recQ mutant and analysis for extra G track that can act as
spare tyre in promoter regions. (A) ArecQ cells were treated with y-radiation (IR, 6 kGy), H20-
(70 mM), MMC (5 pM) and UV (1000 J/m?). Untreated ArecQ was taken as control. Images
were taken in DAPI (for nucleoid), FITC (for ThT), and merged (DAPI+FITC) channels. For
better visualization, the cells were zoomed. The scale bar is 2 um. (B). The recA and recQ
promoter sequences were checked for the presence of extra G-tracks that can function as spare

tires for alternate G4 formation in case of oxidative damage to the core G4 track.



Tables:

Table S1: Bacterial strains used in this study

S.No. | Strain Genotype Source
1 D. radiodurans Wild type Lab stock
R1

2 E. coli DH5a F- / endAl hsdR17 gInVv44 thi-1 recAl | Lab stock
gyrdrelA A (laclZYA-argF) U169 deoR
(®80dlacA (lacZ)M15)

3 ArecQ DrRecQ knock-out mutant of D. radiodurans, | Khairnar et
recQ::nptll (KanR, 8ug/ml) al. 2019

4 AtopolB DrTopolB mutant of D. radiodurans, | Kota et al.
topo::nptll (KanR, 8ug/ml) 2021

5 AsbcCD DrShcCD knock-out mutant of D. radiodurans, | Kamble and
sbcCD:: nptll (KanR, 8ug/ml) Misra 2010

Table S2: List of primers used in this study

S. No | Primer Name Oligonucleotide Sequences Purpose

1 RecN Fw CAGCCGTTTGGAGCGC

2 RecN Rw CTGTCTCGTCGTACTTGGC

3 NFDO Fw CGTTCATCCTGGCGCTGC

4 NFDO Rw CGCCCATCAGGTAGGGG

5 DprA Fw GCTCGGGAAGTGGTGC

6 DprA Rw CCTCATCGTCAGCGG Real time PCR

7 ParA Fw CAAGAAGCTGGCCGC

8 ParA Rw CGAACGCAGCGCCGTG

9 GuaD Fw CGAGCGCTGGCACGG




10 GuaD Rw GCCGAGTTCGCGCTCG

11 SSI Fw AGGGTCAGGAGCACGCCC

12 SSI Rw GCCAAATTGCAACACTTGTACCTT
13 MBL Fw CGGTGCTGCTCGACTCGG

14 MBL Rw CCGAGGTCGCCCGACATC

15 DdrD Fw GATGCGGGCCAGCGTG

16 DdrD Rw GCGGCGTACATGAAGGAG

Table S3: QGRS predicted putative G-quadruplexes in Chromosome |

. G- Gehomic location
Position | Length QGRS Score .Gemc Intergenic
5' | Middle | 3' | Strand
s | v |SSECEESSSORS | |||,
000 | 21 gg$£GGCGGGCAC 7 | i
1006 | 30 | Gedoeaceerroce. | B | o
17491 | 30 | oo acacoaroosn | % |y CNO%r:ng
40044 | 27 %%é%%geee 10 P CNO%r:ng
e %;%%&EGLAG 3 Y Coding
e2508 | 20 ggg‘cl;CéAGGGTGGGGA a |y ?O%Tng
59199 | 22 ggggg%%GGGGGT% a1 y
64102 | 21 E—SQSSTA@TCAQ % |y CNO%,:ng
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GGGACTCCTTGGGAAC

40

GGGGGGAGACAGGG
ER - AEEREAR
~IER. AERERANL
94712 | 15 | GGGGGGGAGGGTGGG | 42
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=N - arIaEan
130568 | 23 ETLTGg&T%CTGE 40 y ?O‘fjr:ng
o | 0| |,
130760 | 23 gggggmmmg 40 V. cl:\lo?jr:ng
158261 | 22 E—SS%CCAGGCCQ 36 v, CNO%r:ng
150034 | 26 ggxgiggggﬁmg 39

iz | o | ST | o
160913 | 24 %%éggﬁ%@ 62 Coding
175331 | 29 %EEELGCT(%%AGC 41

178845 29 %gé%;géégéc 3 v Coding




189742
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38

GGGCGGGG Coding
oo | 0 || o
oo | | oot
201124 | 26 %%QQQ%TAAA 41
213059 | 23 —gg?ff&eﬁmﬁ 36
215622 | 20 @CAA@CAA@ 37 Coding
216939 | 30 %ﬁgﬁgg%@gg 55
222090 | 28 %ééééggggemm 30
232521 | 20 | Goaaa o CACeetE 1 g5 Coding
e | v | SR |
242082 | 23 gggg&GCACCAQ 40 CNO‘fjr:ng
oo | o ||, o
s | v | T o
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279549 | 24 %gigggg@ceg 38

291489 23 %gééggTGCT% 33 v Coding
"EEL - UERARAR
321074 | 29 %ggg&g&mﬁ 31 v CNO%r:ng
321580 | 22 ﬁggcigeeeccecc 38 CNO%r:ng
322785 | 25 %gcé%%&%cec 37 v CNO%r:ng
e | 0 i, o
sl | 19 | SSSCCAGGGOCGEGE | i
N - - aF o
335128 | 25 %EE%AA%%%A%T 36

| 0| |, o
| » |Gt orees | ||
348277 | 22 gg?g%GGGCGTCT 33 V. CNO%Tng
348326 | 25 %ﬁzgg&gﬁme 39 V. ?0%?;19
349169 | 22 %é:&(:@e@ 38 v CNO%r:ng
351106 | 25 g_%gﬁg&T%CTg 37 v CNO%r:ng
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s | |SEETCERGEOTST | o
e | | |, o
300148 | 28 | Goonancocoaas A a1
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479261 | 26 gi&?ﬁ%‘:%ﬁe 36 v Coding
479602 | 30 | Zeeccecataceaae | T Coting
479906 | 30 | ZocircacToncass | coting
w043 | 30 | Zoeiielerrocacs | ¥ || toting
482277 | 21 igigg%GGGGCGGGG 42

e | || ||
oo | | |, o
485455 | 26 _ggigigiégggg%@ 34

o | v |G| [ |
493016 | 21 |SSOASLCEEECIBEE | 40 Coding
497575 | 28 gﬁgig%&m 38

498313 | 26 %&?&mec 30 V. Coding
498710 | 25 %&%’MTCTCG 33 V. Coding
501738 | 20 | Jelccon0acAces | 2 /|| coting
502555 | 25 %&g%@i%m% 40
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e | |gESeTeseeTeest | o
s | o |, o
518867 | 24 ET%CAEATGAC%GTAE 40
o | o |t o
52009 | 22 | doacana oo | 36
530027 | 28 g%ggig%&:éec 41
533783 | 26 %?%é%me 36
533001 | 29 %ﬁg&%?&m 39
534695 | 20 iggggGGGCAGGGTC 40
s | » | St o
| v ST, o
548226 | 24 %Sgég%mmg 2 |v CNO%r:ng
578587 | 28 %&g@%&m 39 ?0%?;19
579035 | 22 %@%ﬁm@ 0 |v 2‘0%?;19
s | | resscocis | o
598438 | 26 %&gg&T@GC 37 Coding
s11160 | 10 | GGGCCGGGTGGGGAG |
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GGGCATCAGGGAAGC

612360 | 28 | GereaeceeeGGa 31 Coding
o | > | LA o
o | o | oo, o
638756 | 26 | Cccioaacaes | —
641394 | 29 %ﬁ%ﬁi&Gm 36 Coding
648182 | 23 g;sggggeeecsm 34 Coding
648280 | 24 g%ﬁgg&ﬁc@ 37 Coding
654646 | 30 | (CTeaccrcaoone | 2 coting
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802022 | 23 %EEL%A@GAT@ 40 Coding
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o | o |Gttt o
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935274 | 26 %&Sgﬁgﬁmec 41

s | | o




oseazo | 15 | SOSCOGEGAAGRGCA | 4, L\Io(z:ir:ng
o | 0| oo | o
058716 | 21 %E%CCGTCA@ 37

071088 | 17 EGATGGGACGGGGQ " i
073183 | 24 | Goaaranaa 02 | 62

074303 | 27 %S%TA&ACG 33 Coding
993506 | 17 %CGGT@CM 38 Coding
1008415 | 21 gg?&GGGTCTGGG 42 CNO%r:n .
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1373057 | 20 | COGACGGGGEGAGCS | g

e | 0| SECACEAATHETE | -
1392597 | 27 %ﬁ&g&ﬁ 35 v Coding
1305855 | 30 | 2220 cCCcooroees | Coding
1397055 | 27 gg—g%ﬁgg&ﬁ 34

1402131 | 27 %gggi%mee 40 v (l:\lo(:jr:ng
1408357 | 21 ggg&GGGTGCGGG 42 (l:\lo(:jr:ng
1408397 | 30 g—gg;&%ﬁggﬁ% 34 (l:\lo(:jr:ng
1410501 | 23 g_%éggggeecw 34 v Coding
1415770 | 24 %ﬁ%@gem% 37 v Ic\lo%r:ng
1416264 | 26 %g%g%yé%%ﬁcc 38 v Ic\lo%r:ng
1416396 | 27 | Socncocncacs | v lc\lo?jr:ng
1434101 | 28 %@%}2?@@@66 32

1438444 | 23 | Crospcan CCeE | 4 v Coding
1441037 | 26 %@gg‘fﬁ&iﬁ“ 37 (l:\lo?jr:ng
1441159 | 29 %}@f@fj@%&e 39

1441261 | 23 g_%gggi%p\@ceg 38 (l:\lo?jr:ng
1449095 | 21 _ggggiegccmm@ 36 v Coding
1449701 | 29 %gggg‘&%&z ° | = v Coding
1453212 | 27 %gggﬁ%’m 39 ::\lo(:jr:ng




GGGTGGCGGGCCTGG

1456033 | 20 | CRCeC 39 v Coding
1462305 | 18 gggAGCGGGGGGCGT 39 / (l:\lofar:ng
1464934 | 25 | Citoorenee o | s v oding
1467822 | 21 SGT%%G%GTCE 40 v !:\Ioc:jr:ng
1472895 | 29 g%&%%%&ﬁ 34 v cNo?jr:ng
1481666 | 17 gGCTGGGGCCGGGG 39 ¥ Coting
1489442 | 27 %gfﬁgg%gme 32 v Coding
1490943 | 22 %&CTGTT%CQ 35 Coding
1491074 | 271 | Giecaorcacs | 2 v Coding
1493480 | 30 %&%gg%& 40 v (l:\lo(:jr:ng
1500273 | 25 g%ggggTA(ABEAGGGC% 33 lc\loodr:ng
1500539 | 25 %&ggggmc& 33

1502326 | 25 %S%SSSCGGCG 34 v CNo%r:ng
oo | 21| SSECTCBCCOSTATA | N
1504119 | 27 g(c:;_ggg%ﬁégg(:@ 36 CNO%?;]Q
1522031 | 21 | gocena o RCeCA | g v oding
1522457 | 25 | SooCATEEEBEOECC | g Soding
1527062 | 24 iiggﬁﬁ%mee% 37

1529756 | 25 ggg;gﬁg%GGGCA 33

e s I I VA R
1541161 | 18 %CGCC%CC% 38 v (l:\lo?jr:ng
1541699 | 27 %&iéﬂi@ﬁm 39 (l:\lo?jr:ng
oz | o |SSECCESCRCSCESS | e




GGGCACGGCGGGCCG

1545477 | 23 | CoTGTGOG 38 Coding
1546191 | 27 %gé%%gg T Coding
s || SSoCCOSSOCCESEC | o
1558638 | 22 g%g%ﬁecc@ .

1559186 | 25 %§E%£Aeccg 38 Coding
1565855 | 30 %g?fggg%& 36 cNo(:jr:ng
1568583 | 22 %gggGGTGTGGG 4l cNo(:jr:ng
1575686 | 25 %gggf%m% 37 Coding
1575795 | 28 _gg—igiggigg&cg 34 Coding
1586233 | 21 %&%TTGAT% 38 lc\loodr:ng
1587327 | 24 7gggg$$gég CTTCAS | 3 CNo%r:ng
s || SSETCCSCRERETTE | o
1602587 | 27 %ggggﬂ%mm 37 Coding
1605336 | 22 %SSSS%GCAE 41 Coding
1606442 | 16 EGGCGGGGGGTAA@ 39 CNO%r:ng
1607310 | 24 G_%gé%g%%cg 38 L\lo%r;ﬁg
1607377 | 28 %gggg%gﬁﬁ 39

1612532 | 25 %&EE%AGGC 38 (l‘_;\lo?jr:ng
oo | 1| SSSSCTEGECSTOoR | o o
1613218 | 30 %é%éﬁgg% 30

1640542 | 15 | GGGTGGGCGGGCGGG | 42 Coding




1655622 | 30 | ZCccootaccacet | /|| toting
RN AEEREN
1658126 | 21 gggﬁGGCGGGGGC 40 v CNO%r:ng
1660498 | 27 gg&gggg&TeA 37 Y Coding
1665014 | 27 | Zocccsaoc0es | 2 Coting
1666017 | 30 | ACaCacro0accane | ¥ /| coding
R

1667290 | 30 %gg@gg&%% 38 Coding
oo | | encceeicrnate o
1687644 | 20 | ZCarcoccooncos | P coting
16895% | 20 | Caccaraoracee | /|| toting
| w0 | eicpneae | o
|z AT o
1696571 | 28 | Cocacooe | 3 /| coding
1607951 | 27 | ociccorcaee | o /| coding
o0ets | 15 | GOGCGTCGGOGGGTT | o ::\lo%r:ng
1701507 | 27 %gngGGGAGACGGLTgGGG 35

1701586 | 24 | Gocencong  AGCE | a3

1702604 | 26 %%g?g&@m 37 CNO‘fjr:ng
1703381 | 29 &%ﬁgiﬁ%ﬁﬁc 35 CNO‘fjr:ng
1703458 | 20 g%ﬁAG@CGA@ 39

1705631 | 28 | Feocrocncrage | 2 Coding




1708994 | 20 %QQGGT@C% 38 CNO%r:ng
o | | SoengoReETee |, J
1716191 | 24 ggg%&gg&emﬁ@ 62 v
1723087 | 25 | 22022 RABATCTCA | gy v
1725008 | 26 %&gﬁg@%m% 41 v
R Ak o
1728759 | 26 %&%ﬁé&cﬁ 35 ":\lo‘g:ng
1736781 | 20 | 2PECCOLBITINCECE | o v
1738958 | 25 g_%ggg%ﬁceﬁg 38 CNO%r:ng
1742531 | 24 g_%ggggﬁcmg 39 Coding
1750173 | 25 %EQ%EQTGGAG 31 v
1757664 | 30 | FIZOASEETSCISEA | 30 v
769210 | 16 gGGACTGGGTGGGGG » i
1770055 | 19 ggggGAGGGGTGGGA 41 Coding
1770340 | 24 %%éggjm@ 62 v
o115 | 16 gGGCTAGGGCGGGGG » i
1813874 | 23 %g%cﬁcec 37 Coding
1819651 | 26 %gi%i%ﬁéemc 34 CNO‘fjr:ng
1821014 | 24 gﬁgggcmcs@ 37 v
EERE e o




1822897 | 22 g%gég BECTECCE 1 5 (l:\locz:ir:ng
1823688 | 28 | Gocoannconcee - | % oding
1824098 | 22 | oogaen CoooCTTT | 3 oding
1845255 | 27 %ggggg AC(%GAT 39 Coding
1849203 | 27 ggggﬁgg?&mg 38 (l:\lo?:ir:ng
s | 0| SSSCOSTOCCEAT | o o
1858646 | 25 g%%gg&p‘%c 36

1858854 | 26 %é%igﬁzgézggigggggngT 33

1860590 | 30 g%fgg%&?g& 30 cNo(:jr:ng
1866552 | 25 ggé;gg(&mmeg 40 (l:\lo(:jr:ng
s | 71| SSCECCS0LERCCS | g o
1869917 | 23 g_%gﬁggéﬁcwg 40 Coding
1874647 | 25 %gﬁ;&%cmec 39 CNo%r:ng
1876287 | 24 g_%gg?&%ﬁmg 42 lc\lo?jr:ng
1876996 | 23 %&éggeﬁﬁ% 62

ez | s | SSSCCANTCASSECT o o
1883202 | 24 | Goccmmcag ACTC | 39 Soding
1896089 | 30 %&gg%ﬁg& 40 Coding
1899264 | 24 g—géﬁgﬁﬁmg 38

1902251 | 20 g$$GGCTGGGCAC 38 Coding
1004260 | 24 | 2220 AABSCECTEG | g,

GGGATGGGG




1908221

20

GGGTGGGCGGGCTGCT

37

CGGG Coding
o102 | 26| Cogocactoos |
1915358 | 23 g_%g?gég%@c@ 36 cNo?jr;ﬁg
19225% | 21 |Tcgeeoteceee | coing
1922988 | 21 E%QLAQT%ATG% 40
1925081 | 27 %gi%ﬁ%mc 37 Coding
1963551 | 22 g%gg$6<:@c% 37 cNo(:jr:ng
1971291 | 25 $$§LACICA§§LGQ CEBAC | s L\lo(:jr:ng
1972298 | 14 | GGGCGGGGGGCGGG 41 L\'O%r:ng
1975971 | 30 %gg??%cgg 37 Coding
1987259 | 24 gg—gg?g CEEEEE | s (l:\lo(:jr:ng
| | SSECSTCOMTTERS | o
1989551 | 26 g_%%gé%%@c;cg 37 Coding
| 20| SSACCEECE85000 | g
2000302 | 21 ggggééGGGCGTGGG 42 Coding
2005986 | 26 %ggg;%meﬂc 38
2006071 | 28 %&Lﬁggﬁm 39 ?0%?;19
2010168 | 20 ii&CGGGGAGGGA a1 CNO%r:ng
2010660 | 21 %&Aﬁco@ 40 L\lo%r;ﬁg
2019720 | 21 ggg&GGGCGTT% 40 Coding
2030476 | 27 %gggggg%ece 40 L\lo%r:ng




2037621 | ,, |GGGCAGCGGGCCGG 10
* TGGTGGG Coding

GGGCGAGGGAGAAGC

2048609 | 29 | GTGCTGGGAGCGGG 34 Coding
GGGACCGACAGGGGG Non-

2058291 | 22 | Goconoe 36 oding
GGGCGACAGGGGCAC Non-

2058767 | 23 | ~GGGCGGG 38 coding
GGGCGCGCGGGCGCC Non-

2080065 | 25 | 556c6CCG6G 4l coding
GGGCGGGGCAGGCGG Non-

2081062 | 23 | G5TTGGGG 39 coding
GGGCCAGGTAGCGGG Non-

2082331 | 28 | 0GCGGGGGTCGGE 36 coding
GGGGCGGGTGGTCCA Non-

2087521 | 27 | cTCGGGGGCGGG 34 coding
GGGGGGCAGGTCCTG Non-

2098560 | 26 | GGAGGCAGGG 34 coding
GGGCCGGGGCGCGGT

209110 | 29 | 5 eTGGGCGCCGGGG 36 Coding
GGGGTCTGGGCTGCGC

2101496 | 24 | 566CGGGG 38 Coding

ro77eL | 17 | GBGGCGGGTGGGACG | Non-
GG coding
GGGGGGCAAAGGGCA Non-

2132192 1 22 I3 pAACGGG 36 coding
GGGCCTGGGCGGCGTT Non-

2135057 1 30 | 55CceCEGGTCTGGG 33 coding

o1seaeL | 17 | GGGCGGGCGGGCGTG | o Non-
GG coding
GGGCAGCGGCGGGCT Non-

2136483 | 27 | GGGCGGCAAGGG 37 coding
GGGGCGGGTGGGCGT

2140256 | 27 | GTACGTGCCGGG 31 Coding
GGGAGCCCTGGGGGC Non-

2149706 | 27| 5CGGGTGACGGG 40 coding
GGGCCGGGTGGACGC

2152949 | 24 | CTGGGTGGG 34 Coding

215494 | L, | GGGGCCGGGACGCCG | -

x CCGGGCGGAAGCGGG Coding

GGGCAGGGCCGGGTC

2155411 | 25 | TACAACTGGG 35 Coding
GGGCGGGGCGAGCCG Non-

2162851 | 26 | 5GCGTCGCGGE 38 coding
GGGCGGGGTTGAAGG Non-

2163168 | 21 | ElTeec 39 Soding

o163l | 29 | GBGCAGGATAGCGGG | -

GGAAGGGGAATGGG




o | ; |SSSSTESERGRCNT | 1 | | o | [N
2165611 | 20 g%géec:@eccg 39 v (l:\locz:ir:ng
neawrs | 25 | 9S8TCCBGGTGGCGS |y | T
2103310 | 21 | Fooios oo oot | a2 oding
2103355 | 19 $$CGGGAATGGGA 41

2196974 | 23 %@g&ﬁe%i 4l Coding
2197285 | 24 %ﬁgg‘gg SETTTE | 6o

2198189 | 29 %ﬁg@f‘é XC%SLA@ MY

2211655 | 20 %&CTCTCM 35 v Coding
2018498 | 17 EGAGCGGGGCGGGG 39 / coting
2219156 | 25 %gggggﬁﬁc 38 Coding
2220187 | 26 %gg%gg’gcm 37 Coding
2222843 | 27 g_%;ié%%g%@ 36

0924270 | 18 gggGGGCCGGGTCGT 33 lc\lotzjr:ng
2225693 | 23 —gg?gfggg CLOEEEE | 5 Coding
2241550 | 28 g?gg?gggfg °C | 2 v Coding
2251964 | 30 S%G&ggggg% 36 v (l‘_;\lo?jr;;]g
2253041 | 24 %g%ggm%m 35 (l‘_;\lo?jr:ng
2253099 | 24 g%%%%mc% 31

s | 2| SESTSEAMSSSTCG | i




2257710 | 22 g_%;gcé%cm@cg 36 v (l:\locz:ir:ng
2260748 | 27 %g%?%%cg S8 1 3

2264419 | 28 %E%A%EETGCGGGCGGC 34 v Coding
2276969 | 20 %ﬁATC@AA@ 38 cNo?jr;;lg
2277258 | 24 %gégggemﬁg 62

2282004 | 22 |O2C fﬁ R v (l:\lo(:jr:ng
2286996 | 28 —gﬁggg&gg&m 28 cNo(:jr:ng
2287263 | 29 | Ceamnccraccoes | Coding
2299141 | 29 gﬁigiﬁg@%@eg 37 v (l:\lo(:jr:ng
2305622 | 26 %ggg;%%%mﬁ% 32 lc\loodr:ng
2308006 | 26 $§ggg$$§§g TTEEEC | 47 CNo%r:ng
2322075 | 25 %ggggggé@ce 37 v Coding
2322410 | 24 |S22C1EERTTOCTECG | 5 v Coding
2343137 | 27 g_%gg%g%& e 1 3 v Coding
2349561 | 23 g%igﬁ%ccm 35 Coding
2351563 | 24 |22 CATHOCEBECATC | 5 v Coding
2361618 | 27 gggggggggiegﬁeee 31 v CNo%r:ng
2366837 | 25 %&%&CAGCQ 32 (l:\lo?jr:ng




o 1 |SEESSCTIORCTE | J
AL i o
AL A o
2392581 | 24 g%ggggggémm@ 33 V. Coding
2306782 | 23 %@i&mﬁco 37 (':\'O%r:ng
2401313 | 22 gggﬁgGGTCGGGG 41 v CNO%r:ng
2403389 | 23 %’?&C%CATGT 38 Y| Goding
2406266 | 28 g%&%gz%%em 39 Y| coding
2410603 | 21 ggcggeeeeccmc 34 v Coding
*Indicates gene size <400bp.
Table S4: QGRS predicted putative G-quadruplexes in Chromosome 11
Position | Length QGRS G- Gii?:mic g
Score Middle | 3* | Strand Intergenic
7335 | 30 %@?ggggggggg@ 34 v Coding
10198 | 21 Q%SECACGC@T@ 36 /| coding
12062 | 22 $§S£GGGGAGGGCT 39 Y ';'o%r:ng
20352 | 22 gg%;geeeccceeec 4 Coding
37131 25 %ggggggTTAC% 32 v Coding
38023 | 21 g%gﬁcmmc& 37 v Coding
55800 | 27 %ggggi%mecc 42 v E'O%r:ng
57838 | 30 g%f%ggégfggg@ 34 v Coding
62164 | 30 %&%ggﬁ%“ 32 v | Non- .




GGGAAGGGGCAGGGG

75538 24 GAAGGCGGG 40 Coding
Rk o
80399* | 23 %TASL%GLGGGGGC 36 Coding
80532% | 19 S&MGGGAGGGAA‘A 39 Coding
92165 | 29 g‘%ﬁ%ﬁg%‘é’é@gﬁ 34 Coding
103544 | 26 %gﬁgggmm@ 41 Coding
105720 | 28 %g%gg&ﬁm 32 Coding
111641 | 25 $§S§§I$CTGGGGT 38 Coding
124056 | 22 ggggceeeemeec 40 CNO%r:n .
6015 | 21 $TG£TCGGGGGGCAA . CNo%r:ng
126709 | 25 %&é@i@ﬁ%%c 38 CNo%r:n .
127654 | 23 %S%BT@C%C 38 Non- .
Yk o
137344 | 17 SGGGCGGGCGGGCT% 41 Coding
137747 | 22 E—SECATCC@TQ 35 Coding
137897 | 26 g%ggccz%ggmecg 38 Coding
RN ik o
151650 | 25 ggafggngGGGCGG 35 CNO%r:n ]
157581 | 26 gggggg?ﬁ GGGGAG | 4, ’;'O%r:n .
157767 | 24 %ﬁﬁ%AGCG%A 38

175261 | 28 éf—%gégggg%mc 38 CNO%r:n .




GGGCGCGGGCCTTTTC

Non-

176445 | 27 | G2RGTCOAGGG 38 i
EE ik o
183681 | 28 %é‘ggégggggp‘% 35 Coding
186131 | 21 gg%TGGGTCGGT@ 38 Coding
186653 | 24 g%sgggecmeeee 40 Coding
100001 | o1 g_?gLGgGCAGCGGGTTG .

205598 | 29 %&ngGCAAAGAggAAC 31 Non- :
211414 | 25 g_%ggggﬁcecg 39 CNo%r:n .
211453 | 29 gggggggggﬁ&T% 36 Non- .
203741 | 27 gggg?&cwee 38 Coding
228672 | 21 g&GGGGCGGGCTG 39 Coding
229349 | 25 %ﬁégg&GGA@A 34

237333 | 27 %gg%éicgmﬁc 36 Coding
250820 | 24 %&*ggﬁe%m 37

255364 | 26 %ﬁéﬁﬁ%mc@ 41

281268 | 27 %ggcT:&A@c 34 Coding
284086 | 19 %CTGCC%G@C 38 Coding
287949 | 27 %ggégggé;i@é;ecmc 31 ’;Io%r:n .
280075 | 25 | GBGGAGGGGGTCATGC | .,

TGCCGGGGAGGG




GGGCGCGGCGGGCGCA

291314 | 29 | 2o eCOAnca0G 41 Coding
291756 | 30 g?g?fgggggfgm 26 Coding
202037 | 26 %&IEEGL%AATTG 37 Coding
294147 | 30 %gg%i%&% 38 CNO%f:n .
307809 | 28 g_%ggg%é:%wg 37 Coding
309998 | 24 gg%AA&;GGGTTT@ 42

325677 | 25 gﬁg@géiegemmcg 41

327735 | 28 gggégﬁggggicgeﬁ 36 Non- :
329455 | 18 %C%CAGC%TQ 39 Non- .
N ggg_ECTGGGTCGGGCA M ?o%r:ng
o | | SSErSAESCOES |, o
334513 | 26 %ﬁggggg@mc 38 Coding
345068 | 27 | GoocallSEBEECCTE [ g Coding
346441 | 30 $$§£§TGGG(%£TT 35 Coding
347108 | 29 %g%ggg&“ﬁ 34 Coding
353121 | 30 gﬁgiﬁfgﬁm 38 Coding
354704 | 28 %?%g&ecm 32 Coding
355862 | 25 SSSAASSQL%;GCCA% 39 Coding
377886 | 28 %gggéé%ceec 41 Non- :
378778 | 29 g%géggggg%iécg 35 Non- :
382720 | 30 |SBGCTGGATGCTGECG | 5, Coding

GGCAGCGGGCTGGG




384784 ‘ 30

GGGTAAAAACCGCGAG
GGAGGGGGCCAGGG

=]

K

*Indicates gene size <400bp.

Table S5: QGRS predicted putative G-quadruplexes in Mega Plasmid

B G Genomic location
Position | Length QGRS Score : Genic Intergenic
Middle | 3' | Strand
13811 | 0| Eiecrocoteress | ® Y Coing
14173 | % | Ciocreceee | ¥ Y| oding
o505 | 22 %gceeecmeee a /| coding
a3 | o3 $§2@£gGCGTGGGGC 29 / i
57618 | 30| Sorcancotcrace | B Y| oding
94060 | 30 %$g%§;%$cac 30 clc\)lgi?l-g
oaisl | 22 gggﬁGGAGAGGG 61 v
99658 | 21 | Gioag o CoootOR | a7 7| coding
100101 | 29 %Igggﬁ%m 36 C'(“,Si”n'g
119788 | 25 gg%gggm%@ 39 v C';'gi?]'g
162311 | 26 g%ﬁ%&mc% 34 Coding
164899 | 28 %gﬁ}ifﬁmc 36 Y| coding




Table S6: QGRS predicted putative G-quadruplexes in Small Plasmid

G Genomic location
Position | Length QGRS Sco-re Genic Intergenic
5' | Middle | 3' | Strand
8208 21 GGGCAGGGGTGGGTCA | 39 J Non-
CCGGG coding
15294 29 GGGATCTGGGGGGTAA |29 v Coding
ACGCACGGACGGG
19044 29 GGGTGGCCGCCGGGCA | 37 J Coding
GGACGGGGTCGGG
22825 30 GGGACTGGGCTACGGT | 34 < | Coding
CTGAGGGGAAAGGG

Table S7: Functions of genes used in this study which have G4 motifs at different positions
(3', 5" or intergenic) in the genome.

(DR_0513) (SSI)

Protein(s) or [ORF(s)] G4 m_Otlf Functions References
location
RecN (DR_1477) Towards 5’ | DNA double strand break | Reyes et al. 2010
end repair
ParA (DR_1685) Towards 5’| Regulate the number of | Mauryaetal. 2021
end copies during stress
conditions.
DprA (DR_0120) Towards 5’ | Natural transformation and | Sharma et al. 2022
end facilitate loading of RecA
onto incoming sSDNA
NAD(P)/FAD-dependent | Towards 5’ | Redox homeostasis Groot et al. 2022
oxidoreductase end
(DR_A0328) (NFDO)
DdrD (DR_0326) Towards 3’ | DNA damage response Tour et al. 2021
end
Tyrosine-type Towards 3’| DNA repair and | Grainge | and Jayaram M.
recombinase/integrase end recombination 1999




MBL fold metallo- Towards 3’ Stress response Wang et al. 2024
hydrolase (DR_A0069) end
GuaD (DR_A0180) Towards 3’ Metabolic process (not Iwadate and Kato 2019

end explicitly identified in D.

radiodurans)

VOC family protein Stress response Liang et al. 2017
(DR_1695) Intergenic DNA mismatch repair Mennecier et al. 2004
MutL (DR_1696) pathway
DnaN (DR_001) DNA replication and repair | Slade and Radman 2011
DnaA (DR_002) Intergenic DNA replication initiation Maurya et al. 2021
Cation:Proton Antiporter Osmotic stress Tsujii et al. 2020
(DR_1571) Intergenic Thiolation and Methylation | Hernandez et al. 2027
(CPA) of tRNA
MiaB (DR_1571)
ABC-F family ATP- MRNA translation Ousalem et al. 2019
binding cassette
(DR_1103) (ABC-F) Intergenic

DUF2087 domain-
containing protein

(DR_1103)

Cell division

Goodacre et al. 2013




