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REPRESENTING MICROBE COMMUNITIES
WITH SYNTHETIC DNA SPIKE-INS
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Reads from the human genome
do not align to the mirror genome,
and vice versa (ie. chiral).
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-‘--_____‘

(-
@®

Standard-Alignments Sequins
2 ____ et
N - “: ‘§ -3

Dlscordant- . .

Discordant- . .

Split- . .

Split- ‘ ‘

Heterozygous inversion

Human and mirror sequences have same hybridization, sequencing,
and alignment properties (enantiomer).
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Can mirror almost any feature of the genome, transcriptome or
metagenome using RNA/DNA sequencing spike-ins (sequins)



S Q

(In Vitro Transcrlptlon Dlgestlon

V
( Size-selection ) ( Size-selection )

y y
( Purification ) C Purification )

\/ \J

U U

Mirrored sequences are synthesised to form RNA or DNA sequencing spike-ins
(sequins; typically between 1-15kb)




Sequins are added to a RNA/DNA sample
at a fractional concentrations (typically 2-3%).
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The library is simultaneously aligned to the human genome (+)
and mirror genome (-) to distinguish the sample from the sequins.
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Sequins act as qualitative and quantitative internal controls thought the NGS workflow.
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Eukaryota

Toxoplasma gondii
—1 Candida albicans SC5314 - ~ ~
Haloferax volcanii DS2 P N
Aciduliprofundum boonei T469 4 A N
Methanococcus maripaludis 4 .
Methanopyrus kandleri AV19
Candidatus Korarchaeum cryptofilum OPF8
AI’Chaea Candidatus Caldiarchaeum subterraneum
L —1 Nitrosopumilus maritimus SCM1 ' A A
Pyrobaculum arsenaticum DSM 13514
__I Vulcanisaeta distributa DSM 14429

| |
Haloferax volcanii DS2 ',
(2.8 Mb and 67% GC) :

|

[ |
Metal ) ]
| I Metallosphaera cuprina Ar-4
Sulfolobus tokodaii str. 7 1
1
|}

Chlamydia trachomatis

Thermotoga naphthophila RKU-10

Fusobacterium nucleatum subsp. ATCC 25586

Treponema pallidum subsp. pallidum ] ’
f Sulfurihydrogenibium sp. YO3AOP1 )

Persephonella marina EX-H1 ‘ 04
Chlorobium chlorochromatii CaD3 $ 4

__l_ Porphyromonas gingivalis X
—

Bacteroides thetaiotaomicron VPI-5482 y y
Desulfovibrio vulgaris 5 3
_I_ Wolinella succinogenes
__l Helicobacter pylori
Verminephrobacter eiseniae EF01-2
_I Bordetella pertussis
_| Neisseria gonorrhoeae FA 1090
— Neisseria meningitidis MC58
Magnetococcus marinus MC-1
Rhodobacter sphaeroides ATCC 17025
| _I Roseobacter denitrificans OCh 114
Orientia tsutsugamushi
_I Ehrlichia ruminantium str. Welgevonden
Vibrio cholerae 0395
Candidatus Carsonella ruddii PV
Legionella pneumophila

Bacteria

L Acinetobacter sp. ADP1
—1 Acinetobacter baumannii I | | 5 ’
Buchnera aphidicola str. APS 3 l l
Yersinia pestis -
T Shigella dysenteriae Sd197 S e q u I n
Salmonella enterica
Klebsiella pneumoniae
Deinococcus radiodurans R1
_I Thermus thermophilus HB8
Synechocystis sp. PCC 6803
__l_ Nostoc sp. PCC 7120
_I Anabaena variabilis ATCC 29413
Propionibacterium acnes KPA171202
Actinomyces meyeri

i g s 86 sequins mirror a diversity of microbe genomes

Corynebacterium diphtheriae
—

Mycobacterium tuberculosis (o) (o) | h k
Desulfitobacterium hafniense Y51 (G C /O 2 4 - 7 4 /O a n e n gt 1 - 9 )
Caldicellulosiruptor saccharolyticus DSM 8903
Streptococcus pneumoniae
Lactobacillus acidophilus
Oenococcus oeni PSU-1
— Leuconostoc mesenteroides subsp. ATCC 829
Staphylococcus aureus

Bacillus subtilis
Bacillus anthracis

I Listeria monocytogenes
Listeria innocua Clip11262




Sequins are titrated at different concentrations to form reference ladder.
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Alternative mixture formulations can assess fold-change differences between samples.



Sequins can be analyzed as internal control throughout the NGS workflow:

Diagnostic performance - assess the sensitivity and specificity for detecting
pathogens in a sample.

? Quantitative accuracy - measure quantitative performance of a NGS library,
and the impact of sequence coverage on analysis (see over).

— Normalization - sequins can act as scaling factors to normalize between
multiple samples for more accurate comparisons.

00 Quality control and troubleshooting - calibrate and optimize library
00 preparation, sequencing and analysis steps.
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