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Summary

High-throughput 16S rRNA gene amplicon analysis (16S rRNA microbiota analysis) is widely ’ g _ e . -
used for microbiota profiling. However, previous studies have been limited to relative {E*m* H *‘JEE 16S I‘RNA%ﬁg*ﬁ' tﬁﬁiﬁﬁ% 16S I‘RNA%ﬁg*ﬁ D1z L\

quantification due to the lack of reliable internal standards, which are indispensable for absolute
quantification of each species in the microbiota.

In this study, to construct widely applicable NGS-based absolute quantitative 16S rRNA
microbiota analysis protocol, availability of the synthetic 16S rDNA set as internal standard was
evaluated, in conjunction with a data analysis workflow. This set 1s consist of 12 known
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artificial DNA sequences in different known proportions, and each standard possesses a unique 15111 15112
artificial sequence not found in nature in the variable region (V1-V9) of 16S rDNAL. To \
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employ this set as a spike-in control, five required characteristics were evaluated: reliability, 5 D — %G 3 = & HBIEE(C 1
robustness with various regions, consistency, reproducibility, and versatility. A 5T %*éﬁf(i = &Dér/ﬁ'\h/ﬁtb“% L<TE 3 (18 i\]‘ﬁijf‘(iB(ﬂﬁﬂKZ@Ti
As a result, a widely applicable absolute quantitative NGS-based microbiota analysis protocol E;"%QI%%\?? 'f'?_\ 3_5\‘72 RDZLY/ HZ O\, 2T (IR 1 S48
was established with using synthetic 16S rDNA standard set as spike-in control. >l It 2OFEBD 1 E —#IIEIRE)
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Conventional 16S rRNA microbiota analysis:

relative abundance of each bacterial species. 10 é R o - — § 8,000,000 -
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Absolute quantification of 16S rRNA microbiota analysis S 8 5 8 4 000,000
with synthetic 16S rDNA standards enables: § 40% % + 000000 o 40% %
v'To observe the copy numbers of each bacterial 16S rRNA. = . a E .. 5
v'To compare bacterial abundance among different experiment lots. g = & i ~
v'To define detection limits based on copy numbers. 0% 0 - 0% 0
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