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A 4-permutations of GATC (nonredundant)
GATC AGTC TGAC CGAT
GACT AGCT TGCA CGTA
GTAC ATGC TAGC CAGT
GTCA ATCG TACG CATG
GCAT ACGT TCGA CTGA
GCTA ACTG TCAG CTAG
B 3-permutations of GATC (nonredundant)
GAT AGT TGA CGA
GAC AGC TGC CGT
GTA ATG TAG CAG
GTC ATC TAC CAT
GCA ACG TCG CTG
GCT ACT TCA CTA
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Figure 9

>NR_@2457@.1 Escherichia coli strain U 5/41 165 ribosomal RNA,
partial sequence

AGTTTGATCATGGCTCAGRT TGARCGCTGGCGGCAGGCCTARCRCATGCAAGTCGAACGGTAACRGGARG
TARCTACTGGRRACGGTAGCTAATACCGCATARCGTCGCARAGCACAAAGRGGGGGACCTTAGGGCCTCTT
GCCATCGEGATGTGCCCAGATGGGATTAGCTAGTAGCTGGEETARCGGCTCACCTAGGCGACGATCCCTAG
GG T CTGAGRGEATGACCAGCARACACTGEGAACTGAGACACGGTCCAGRCTCCTACGGGAGECAGCAGTG
GEGRATATTGCACARTGGGCECARGCCTGATGCAGCCATGCNGCOTCTATGAAGAAGGCCTTCGUGTTGT
ARRGTACTTICAGCGGGGAGGARAGGGAGCTARAGTTAATACCTTTGC TCATIGACGTTACCCGCAGARGRR
GCACCGECTARCTCCATGCCAGCRAGCCECGLTARTACGGAGEETCCAAGCGTTAATCGGAATTACTGGGC
GTARAGCGCACGCAGGCGETTIGITARGTCAGATGTGARATCCCCGGGCTCARCCTGGGAACTGCATCTG
ATRCTGGCRAGCTTGAGTCTCGTAGRAGGGGGGTAGRATTCCAGGTGTAGCGGTGARATGCGTAGAGATCT
GEAGGAATACCGGTGEOCGRAGGLGECCCCCTEGRCGARAGACTGACCGCTCAGETGCGRARGCETGGEGAGT
ARRCAGGATTAGATACCCTGGTAGT CCACGCCETARACGATGTCGACTTGGAGGTTIGTGCCCTTGAGGCG
IGGCT T CCGGANNTARCGC G I TARGTCGRCCGCCTGGGGAGTACGGCCGCAAGGTTAARACTCARATGAR
I IGRCGEEGECCGCACARGC GG T GGAGC AT G TG T TTARTTCGRATGCARCGCGAAGARACCTTACCTGGTC
I GACATCCACGGRAG T TTTCAGAGATGAGRATGT GCCTTCCCEGARCCETGAGACAGGTGUTGCATGGCT
E@CG’ICMCTCMTTWTTWWEWWWMETMWCR
hmwmcwmmmcmmwmwmmmma
AGCRAGCGGRACCTCATARRGTGCGTCGTRAGICCGGRATITGGAGTCIGCARCICGACTCCATGARGTCGGRA
TCGRCTAGTRATCGIGGATCAGAATGCCACGETGAATACGTITCCCGGGCCTTIGTACACACCGCCCGTCACA
CCATGCGAGTCGGTTGCARARGRRCTAGGTAGCTTARCTTCOGGACGGCG
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TISAs are exquisitely sensitive
to sequence variations

>NR_024578.1 Escherichia coll strain U 5/41 165 ribosomal RNA,
partial sequence

AGTTTGATCATGGCTCAGAT TGARCGCTGECGECAGGCCTAACACATRCARGTCGRACGGTAACAGGARG
CAGCTTGCTGCTITGCTGRCGAGTGGCEGACGEEGTGAGTARTGTC TGHGAAACTGCCTGATGGAGGGEGA
TAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGCACARAGAGEGGGACCTTAGGGCCTCTT
GCCATCGGAT G TGCCCAGRTGGGAT TAGC TAGTAGCTGEGETARCGGCTCACCTAGGCGRCGATCCCTAG
CIGGTCTGRGAGGATGACCH AGACACGETCCAGACTCCTACGGGAGGCAGCAGT G
GGGRATATTGCACAATGEGCGCARGCCTGATGCAGCCATGCHGCGTCTATGAAGRAAGGCCTTICGGGTTIGT

ARAGTACTTTCAGCGEGEAGEARGEGAGTARAGTTAATACCTTTGCTCATTGACGTTACCCGCAGARGAR
GCACCGECTARCTCCGTGCCAGCAGCCGD WEM‘!MW GTTAATCGGRATTACTGGGC

GEMCWTTMMMWTWTWCMEMCTWTWTCW
ATACTGGCRAGCTTGAGTCT cmmmamm WTGTWWMWGTWMT
GRGEAATACCGETCCCEARGGCGGCCCCCTEGAC mcmc mmwm
mcmmxmmcmamcmmmm&rmmemmmcm
TWTQWWG!TMWGWTWMMWMTMM
TTEACGGGEGCCECACARGT cmmmmmwmmmc GMCCT@EEE TGGTC
TTGRCATCCACGGRAGTTITCAGRAGATGAGRATGTGCCTTC ﬁmm@m&mmm

GTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCC CMWWCW&&CMMCR
mﬂmcmmmmmmﬁmmmm

EMTGWCWTMMWWC GTECTACART mnmmmm GCGRG

mmwmwm@cmmwnmmwmmmwmmmm

ECGCTRMMTCMTCWTGM mmmmmwmc&mmmnmﬁcmﬁcwma

cmmmmmma GEGAGGGCE ‘_,;f

/ 3 *, |

M//‘ \1 %%3 i
ww“ﬁf *, i
V4 \“a “lﬁ” 3
/ kY av
/
» i AT
AaT o
Wildtype sequence ' Two ™ satory” ch
vpe seq Single Nucleotide Polymorphism ° @g%ﬁrﬁz ;;gm anges
(174 8 B8 146 ' o
: @ 233 18@ B % @ 232 161 @ @ 236 164 B
L@ 143 154 B | 1 ' 5
j 3 1 , [ @ 141 149 @ @ 142 185 @
1185 8 @ 238/ w1 @& 8 231/ 188 @ @ 228
Det = 131.947.430 Det = 140.054.334 Det = 120989960
Figure 10

SUBSTITUTE SHEET (RULE 26)



WO 2023/209133 10/14 PCT/EP2023/061192

Step 1- Define windows of study

length = n?

5 > 3
hnnn, nonnn, Step 6 - Repeat steps1to 5
by scanning the whole sequence

l Step 2 - Assembly into a n x n matrix

Step 3 - Apply symmetry transformation(s)
e.g. rotational symmetries (- 90 degrees)
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symmetry-invariant
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Random sequence #2

Random sequence #1
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A B

- ATG ACA GAG CAG
CAG TGG AAT TTC GCG
GGT ATC GAG GCCG

C
Sequence ﬂ-----ﬂﬂﬂ-

Prime number 11 13 17 19 23 29
Position on the

genoCube Af Tf Gb Ab Cf Ab Gb Ab Gb Cb

AlGlclAalG|T GG |AlA]

31 37 41 43 47 53

Ar G G Ay Gy T

NOoO O
= O O W

0
6
14
0

O N W o

71 73 79
C G, G

97 10 10 10 10
1 3 7 9

Ae T G Gy Ay

D TISA Deconvolution Matrix (TDM)
*/j\
Gf 0 0 A 37 0 0 6014
o 17, C, O 0 300763 270226604707 0
0 A. G. 0 0 30154325383 2389558903510844901830255 0
b b 451 0 0 1429251
Ce 0 0 Ty

Figure 15
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A

Deconvolution of a TDM by prime factors decomposition

Gy=37 Factorization of G = 37

Ar=6014 Factorization of A, =2 x31x97
T=1429251 Factorization of Ty =3 x 53 x 89 x 101
Cr=451 Factorization of C; =11 x 41

G, =2389558903510844901830255 Fact. of G, =5x17x 23 x47 x59% x 73 x 833
x 107 x 1132x 131

A, =30154325383 Fact. of A, =7x13x19x43 x61?x 109
T,=300763 Fact. of T, = 67°
C,=270226604707 Fact. of C, =29 x71x79 x 103x 127?

B

Sequence restitution by ordering of prime factors

2Xx3x5x7x11x13x17x19x23x29....

Af Tf Gb Ab cf Ab Gb Ab 5 G

i
|
v
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Figure 16




