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Figure S2. Mutation study with an SCS element.

A. CA (correspondence analysis) plots of the wild-type and the mutant penA gene using their 
TR-formation patterns. In the �rst CA plot [1], the wild type (WT-1) and the mutant (M-1) are 
at the same position when only the frequencies of the TRs not a�ected by the substitution 
mutations (TRs 1, 2, 3, and 6) are used. However, the wild type and the mutant (marked as 
WT-2 and M-2, respectively) are distinctive based on the other TRs (TRs 4, 5, 7, 8, 9, 10, and 11) 
and M-TRs, the occurrence of which is a�ected by the substitution mutations in the gene. In 
the second CA plot, individual mutations are plotted. All mutations fall into three groups, 
except TR10.

Reference
1. Hirschfeld HO. A connection between correlation and contingency; 1935. Cambridge Univ
Press. pp. 520-524.



498-CCTCGATCGCCGCGAGACCGAACTGAACACTGCTATTCCCGGCGAC -543

498-CCTCGATCGCCGCGAGACCGAACTGAACACTGCTATTCCCGGCGAC -543

498-CCTCGATCGCCGCGAGACCGAACTGAACACTGCTATTCCCGGCGAC -543

-543498-CCTCGATCGCCGCGAGACCGAACTGAACACTGCTATTCCCGGCGAC

M-TR1
(36 bp)

M-TR2
(111 bp)

M-TR3
(3 bp)

M-TR4
(6 bp)

M-TR5
(12 bp)

M-TR6
(6 bp)

M-TR7
(9 bp)

M-TR8
(15 bp)

TR10’
(30 bp)

CTGAACACTGCTATTCCCGGCGACGAGCGCGATACGACGACGCCTGCCGCGATGGCCGCG -579520-

GAACTGAACACTGCTATTCCCGGCGACGAGCGCGATACGACGACGCCTGCCGCGAT517- -572

AACTGAACACTGCTATTCCCGGCGACGAGCGCGATACGACGACGCCTGCCGCGATGGCCGCGAGC
                           GTGCGCCGGCTGCTCGTCGGCGACGCGCTCGGCACCGCGCAGCGCGCTCAGCTCAATGCGTGGATG

518- -582
-648583-

GAACTGAACACTGCTATTCCCGGCGACGAGCGCGATACGACGACGC
                            CTGCTATTCCCGGCGACGAGCGCGATACGACGACGCCTGCCGCGAT

517-
-608

-558
559-

498-CCTCGATCGCCGCGAGACCGAACTGAACACTGCTATTCCCGGCGAC -543

CCTCGATCGCCGCGAGAC
                                CGAGACCGAACTGAACACTGCTATTCCCGGCGAC

498-
-549

-515
516-

-555
498-CCTCGATCGCCGCGAGACCGAACTGA

                                      AGACCGAACTGAACACTGCTATTCCCGGCGAC
-523

524-

498-CCTCGATCGCCGCGAGACCGAACTGAACACTGC
                                                                          CACTGCTATTCCCGGCGAC -549

-530
531-

498-
-552

CCTCGATCGCCGCGAGACCGAACTGAACACTGCTAT
                                                                          CACTGCTATTCCCGGCGAC

-533
534-

CCTCGATCGCCGCGAGACCGAACTGAACACTGCTATT
                                                             CTGAACACTGCTATTCCCGGCGAC

498-
-558

-534
535-

CTGAACACTGCTATTCCCGGCGACGAGCGCGATACGACGA
                            CTATTCCCGGCGACGAGCGCGATACGACGACGCCTGCCGCGATGGCCGCG

520-
-609

-559
560-

AACTGAACACTGCTATTCCCGGCGACGAGCGCGATACGACGACGCCTGCCGCGATGGCCGCGAGC
                           GTGCGCCGGCTGCTCGTCGGCGACGCGCTCGGCACCGCGCAGCGCGCTCAGCTCAA
                            TGCTATTCCCGGCGACGAGCGCGATACGACGACGCCTGCCGCGATGGCCGCGAGC
                           GTGCGCCGGCTGCTCGTCGGCGACGCGCTCGGCACCGCGCAGCGCGCTCAGCTCAATGCGTGGATG

518- -582
-638

-693
-759694-

583-
639-

498-CCTCGATCGCCGCGAGACCGAACTGAACACTGCTATTCCCGGCGAC -543

Template

Copy

CCTCGATCGCCGCGAGACCGAACTGAAC
                                                                    AACACTGCTATTCCCGGCGAC -546

498- -525
526-

Newly-formed SCSs
with mutations

Preexisting SCSs

Preexisting direct repeats

Newly-formed direct repeats
with mutations

Before duplication

After duplication

B. The sequences of M-TRs and TR10’ with and without duplication as listed in Fig. 2C.


