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SUPPORTING FIGURES

Figure S1. Confirming sequence assignments and comparisons of SHAPE/DMS/CMCT modeling. (4) Electropherogram of
SHAPE and ddNTP ladder co-loading. Sequence assignment is marked on top. Since reverse transcriptase is blocked prior to
acylation and ddNTP termination occurs after the incorporation, there is a single register shift for the same nucleotide across
profiles. (B) Normalized SHAPE reactivity derived from capillary electrophoresis (CE) and next-generation sequencing (MAP-Seq).
Standard deviations (SD) are shown, N = 7 for CE, N =2 MAP-Seq. (C) Secondary structure prediction of 126-235 RNA without
data guidance. (D-E) Secondary structure prediction and bootstrap support matrix using 1-dimensional DMS/CMCT data. For A and
C residues, DMS reactivity is taken; and for G and U residues, CMCT reactivity is taken. The model contains a different version of
helices compared to 1D-data-guided model, labeled as alt-P4" and alt-P5” respectively. Difference from crystallographic model is
drawn in yellow/gray lines. Percentage labels give bootstrap support values.
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Figure S2 (next page). Consistent but uncertain SHAPE-directed models from different data processing software, secondary
structure software and experimental conditions. (4) Similar normalized SHAPE reactivities from different data processing
packages. Flanking sequences are grayed and GAGUA pentaloop (Kladwang et al. 2014) highlighted in yellow. (B-K) Secondary
structure predictions and bootstrap support matrices using variants of the SHAPE analysis match default analysis (Figure 2A-B). (B-
C) Data processed by QuSHAPE give results consistent with default HITRACE analysis. (D-E) Data normalized so that mean
reactivity of flanking GAGUA pentaloops are set to 1.0 instead of 2.0 (default procedure to match prior work; see Methods), gives
results consistent with default analysis. (F-G) Data normalized as described in (Deigan et al. 2009) do not give alt-P5a, which is
present but with low bootstrap support value (13%) in default analysis. (H-1) Use of RNAstructure version 5.5 (Hajdin et al. 2013)
instead of version 5.4 (Deigan et al. 2009) gives a similar secondary structure model but with high confidence in helices alt-P1d and
alt-P4, which are falsified by independent data (see main text). (J-K) Inclusion of 200 mM KOAc (with 10 mM MgCl, and 50 mM
Na-HEPES, pH 8.0) during SHAPE probing, to match (Deigan et al. 2009), gives results consistent with default solution conditions
without added KOAc; see (M). Difference from crystallographic model is drawn in yellow/gray lines. Percentage labels give
bootstrap support values. (L) Data using dGTP vs. dITP in reverse transcription can give different systematic effects at G vs. C
positions (Kladwang et al. 2011), but give data in close agreement for the 126-235 RNA. Asterisks mark bands with variable
background. (M) Normalized SHAPE reactivity of wild-type 126-235 RNA under different folding conditions.
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Figure S3. Mutate-and-map (MZ) data of 126-235 RNA using 1M7 and DMS modifiers give consistent results as NMIA M’
analysis. (4) Entire mutate-and-map dataset (1M7) across 110 single mutations. (B) Z-score contact-map extracted from (4), used
for secondary structure inference. (C-D) Secondary structure prediction and bootstrap support matrix using 2-dimensional M data
(1M7). (E-F) Entire mutate-and-map dataset (DMS) and Z-score contact-map. (G-H) Secondary structure prediction and bootstrap
support matrix using 2-dimensional M’ data (DMS). The model contains a different version of helix compared to 2D-data-guided
model, labeled as shift-P2a’. Difference from crystallographic model is drawn in yellow/gray lines. Percentage labels give bootstrap

support values.
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Figure S4. Overlays of compensatory mutants test modeled secondary structures and allow tests of proposed P4a helix
register shift. (4, £) Compensatory mutants designed from the 1D-data-guided model (alt-P4, alt-P5 and alt-P1d in magenta, brown,
and red, respectively) give SHAPE profiles in poor agreement with each other, giving no support for these pairings. (B, F)
Compensatory mutants designed from the 2D-data-guided model give SHAPE profiles in agreement with the wild type (WT) for
shift-P4a (light green) but not shift-P2a (dark green). (C, G) Compensatory mutants give strong support for both P4a (blue) and P2a
(cyan). Blue arrows mark G204 exposure in P4a-stabilized mutants. (D) Quartet of electropherograms testing mutation/rescue for
P4b (C206G/G213C) does not give support for this pairing. (H-J) xz score curve of fraction of P4a helix, fitting based on (H) whole
RNA (126-235), (I) G204 and A205, and (J) G204 only, using component profiles from P4a-stabilized and shift-P4a-stabilized
mutants in (F) and (G). Parameters at which optimal y~ scores are obtained are circled; errors are estimated by values at which
increases by one. (K) XZ tests of any additional third state, based on fitting reactivities across whole RNA (126-235) and use of
SHAPE profiles for mutants that differed substantially from wild type. All cases show substantial worsening of XZ (by more than
one) at >2% population fractions, ruling out significant population fractions of such states.
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Figure S5. Repeated SHAPE analysis of M1 and M2 mutants from previous study (Deigan et al. 2009). (4) Normalized
SHAPE reactivity of WT, M1 and M2 resolved by capillary electrophoresis (CE). Flanking sequences are grayed and GAGUA
pentaloop highlighted in yellow. Standard deviations (SD) are shown, N = 3. (B) Normalized SHAPE reactivity resolved by next-
generation sequencing (MAP-Seq). Error bars are estimated from MAP-Seq raw counts. (C-D) Quartet electropherogram (wild type,
single mutants, and double mutant) of M1 (U208C/U218C) and M2 (G145C/U219C). For M1, no significant change is observed,
consistent with these mutants preserving the wild type structure. Several models, including a prior model (Deigan et al. 2009) and
the distinct secondary structure presented in main text Figure 5 are consistent with these data. For M2, blue arrow marks exposure
of G204, consistent with stabilizing crystallographic P4a (the excited state register shift) in this mutant. See main text Discussion
for further description.
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Figure S6. Non-canonical base-pairs and tertiary contacts intrinsic to the 126-235 RNA or formed during full ribosome
assembly. (4) Base-pairing of G145 and G177 in crystallographic structure may be an intrinsic feature of the 126-235 RNA; the
replacement G145C reduces G177 SHAPE reactivity (SI Figure S5D). G177 is in syn- conformation and its Hoogsteen edge is
forming base-pair with the Watson/Crick edge of G145. (B) RNA-RNA tertiary interaction of P4a that can form in the context of the
full 16S rRNA. A-minor contact between A465 and G203/C214 is shown. (C) Secondary structure diagram of 126-235 RNA
highlighting contacts with sequences elsewhere in the full-length 16S rRNA using Leontis/Westhof nomenclature (Leontis and
Westhof 2001).
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SUPPORTING TABLES

Table S1. Schematic of PCR primer assembly of wild-type sequence. A Total of four primers are used to assemble the double stranded DNA template listed in SI
Table S2. The annealing sites are shown by vertical lines, annealing temperature for each site is shown on the left. Nucleotide numbering from the full-length 16S rRNA
is shown above or under each primer. The forward strand of assembled DNA template is highlighted: T7 promoter (blue), flanking sequences (buffering region / stem of
referencing hairpin / pentaloop of referencing hairpin) (yellow/green/red), sequence of interest (black), and tail2 (magenta).

TTCTAATACGACTCACTATALESNACGACTCGAGTAGAGTCCINNNGGGARACTGCCTGATGGAGGGGGATAACTACTGGARACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAG
126 146
TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGARACTGCCTGATGGAGGG
LITELTETTLITLITT ] 6104 189
TTGACGGACTACCTCCCCCTATTGATGACCTTTGCCATCGATTATGGCGTATTGCAGCGT
130 LILLETTELITIT ] 60.8
CCGCATAACGTCGCAAGACCARAG
175

AAGATTATGCTGAGTGATATCCCTTGCTGAGCTCATCTCAGCTTTTCCCTTTGACGGACTACCTCCCCCTATTGATGACCTTTGCCATCGATTATGGCGTATTGCAGCGTTCTGGTTTC

AGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCIYNAGGAGTCGAGTAGACTCCIVNSAAAAGAAACAACAACAACAAC
234
AGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCC
LILEPELTLTTELT ] 6029
CGGTAGCCTACACGGGTTTCCTCAGCTCATCTGAGGTTGTTTTCTTTGTTGTTGTTGTTG
220 235

TCCCCCTGGAAGCCCGGAGAACGGTAGCCTACACGGGTTTCCTCAGCTCATCTGAGGTTGTTTTCTTTGTTGTTGTTGTTG

Primers Sequence

primer-1-F TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGG
primer-2-R TGCGACGTTATGCGGTATTAGCTACCGTTTCCAGTAGTTATCCCCCTCCATCAGGCAGTT
primer-3_F CCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCC
primer-4-R GTTGTTGTTGTTGTTTCTTTTGTTGGAGTCTACTCGACTCCTTTGGGCACATCCGATGGC




Table S2. List of 16S sequences. Each sequence composes similar elements (SI Table S1). It starts with a promoter sequence for in vitro transcription using T7 RNA
polymerase. A 5 flanking sequence contains three Gs to facilitate efficient transcription elongation, a small hairpin (6 base-pairs in the stem and GAGUA pentaloop) for
reactivity referencing, as well as four As in buffering region. Followed is the sequence of interest (126-235). A 3" flanking sequence similar to 5 flanking sequence
appends, containing three As in buffering region, a small hairpin for reactivity referencing, and AAC buffering the tail2. Tail2 sequence is at the 3" end of each DNA and
RNA molecule, which is used to bind the nucleic acid to beads and reverse transcription.

Construct Name

DNA Sequence

16S-WT

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199T TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGTGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T219A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTAGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T218A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCATGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199T;T219A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGTGGGGGACCTTCGGGCCTCTAGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199T;T218A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGTGGGGGACCTTCGGGCCTCATGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGCGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T219G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTGGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T218G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCGTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199C;T219G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGCGGGGGACCTTCGGGCCTCTGGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199C;T218G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGCGGGGGACCTTCGGGCCTCGTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G201T TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGTGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C217A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTATTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T216A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCACTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G201T;C217A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGTGGGACCTTCGGGCCTATTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G201T;T216A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGTGGGACCTTCGGGCCACTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G201C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGCGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C217G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTGTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T216G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCGCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G201C;C217G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGCGGGACCTTCGGGCCTGTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC




16S-G201C;T216G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGCGGGACCTTCGGGCCGCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G203T TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGTGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C215A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCATCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C214A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGACTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G203T;C215A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGTGACCTTCGGGCATCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G203T;C214A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGTGACCTTCGGGACTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G203C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGCGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C215G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCGTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C214G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGGCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

165-G203C;C215G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGCGACCTTCGGGCGTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G203C;C214G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGCGACCTTCGGGGCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A143C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGCGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A143C;T219G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGCGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTGGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A143T

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGTGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A143T;T219A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGTGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTAGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G145T TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGTGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-C176A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACAGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G145T;C176A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGTGGGATAACTACTGGAAACGGTAGCTAATACAGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G145T;C217A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGTGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTATTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G145C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGCGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-C176G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACGGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

165-G145C;C176G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGCGGGATAACTACTGGAAACGGTAGCTAATACGGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

165-G145C;C217G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGCGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTGTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G146C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGCGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-C175G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATAGCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC




165-G146C;C175G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGCGGATAACTACTGGAAACGGTAGCTAATAGCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G146A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGAGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-C175T TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATATCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G146A;C175T

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGAGGATAACTACTGGAAACGGTAGCTAATATCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C206G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGAGCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-G213C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGCCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C206G;G213C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGAGCTTCGGCCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C175G;G213C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATAGCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGCCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T209A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTACGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199T;T209A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGTGGGGGACCTACGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T209G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTGCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-A199C;T209G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGCGGGGGACCTGCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C207A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACATTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G201T;C207A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGTGGGACATTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C207G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACGTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S5-G201C;C207G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGCGGGACGTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

165-G212C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGCGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C176G;G212C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACGGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGCGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C176T TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACTGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-G212A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGAGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-C176T;G212A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACTGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGAGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G144C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGACGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-C178G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGGATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G144C;C178G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGACGGGGATAACTACTGGAAACGGTAGCTAATACCGGATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

165-G146C;C176G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGCGGATAACTACTGGAAACGGTAGCTAATACGGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC




165-G147C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGCGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

165-G147C;C175G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGCGATAACTACTGGAAACGGTAGCTAATAGCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G177C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCCCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-G177A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCACATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G145T;G177A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGTGGGATAACTACTGGAAACGGTAGCTAATACCACATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T208C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCCTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-T218C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTCGGGCCTCCTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T208C;T218C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCCTCGGGCCTCCTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T219C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTCGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

165-G145C;T219C

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGCGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTCGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G198C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAACAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-C210G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCTTGGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S5-G198C;C210G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAACAGGGGGACCTTGGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G200T TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGATGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
16S-T208A TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCATCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G200T;T208A

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGATGGGGACCATCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S- TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

G200T;T208A;T218C | GCAAGACCAAAGATGGGGACCATCGGGCCTCCTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G200C TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGACGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-T208G TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC

GCAAGACCAAAGAGGGGGACCGTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G200C;T208G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGACGGGGACCGTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G200T;T218G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGATGGGGACCTTCGGGCCTCGTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G144T

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGATGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC

16S-G144T;T218G

TTCTAATACGACTCACTATAGGGAACGACTCGAGTAGAGTCGAAAAGGGAAACTGCCTGATGGATGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTC
GCAAGACCAAAGAGGGGGACCTTCGGGCCTCGTGCCATCGGATGTGCCCAAAGGAGTCGAGTAGACTCCAACAAAAGAAACAACAACAACAAC
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