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RESULTS

ABSTRACT Figure 5 — 16S Sequencing Reproducibility

To compare run-to-run variability in 16S sequencing, the percentage of mapped reads (by
Family) were compared between duplicate libraries prepared and sequenced from each
microbiome sample (Rep 1, Rep 2). Sequencing profiles were highly reproducible for all
duplicates (R? = 0.990 for all pairs, p<0.0001 Pearson’s r Test). A) R? values for duplicate

. . . Figure 3 — Human and microbial yield by gPCR
Buccal swabs offer a convenient, non-invasive, and low- | Figure 2 —Total DNA yield and purity by Nanodrop J y ¥4

cost method for collection of genetic material. This study A Human DNA yield B Bacterial DNA yield

Total Yield - Nanodrop B Purity - 260/280 A

8 healthy
donors

/ /

/ /

Veillonellaceae

Pseudomonadaceae
Sphingobacteriaceae
Streptococcaceae
Veillonellaceae

Spirochaetaceae
Streptococcaceae
Veillonellaceae

did not affect human DNA yield for quality.

observed the effects of swab storage on DNA yield and 14 - 25 - RNaseP gPCR 16s gPCR libraries. B) Representative correlation plots for Donor 1, illustrating reproducibility of
: : - 12 400 sequencing results from duplicate libraries by storage condition. Percentage of mapped
qua“ty for host (human) and microbial DNA from buccal . —~e—Donor 1 = 2" 5}-@ % —e—Donor 1 20 350 ® Donor 1 reads by Family plotted for Repl vs Rep2 for each sample. Marker color indicates Family.
swabs. We compared swabs that were processed fresh s DO I Dy B A 300 ® Doror2
" B onor @ onor 2 03250 i
(day of collection), versus swabs stored for two weeks at =~ = . oot 2 paid B € ® Donor 4 Donor % Mapped Reads by Family (R? Value)
either room temperature or -20°C prior to isolation g 4 eoomors 8 e 10| S 100 ® Donors = Fresh HUC L 20 E (2wl
_ _ _ ' = e Donor 7 " o5 —e—Donor 7 = - =SS § Doror7 Donor 1 0.9968 0.9962 0.9965
Results of this study provide guidance for buccal swab 27— ~~Donor 8 ~-Donor8 5 = 100 Donor 2 0.9980 0.9999 0.9997
. : . 0 0 = 50 Donor 3 0.9999 0.9976 0.9900
storage practices to improve sample quality. Fresh = RT | -20°C | Fresh = RT | -20°C Fresh | RT | -20°C | Fresh = RT | -20°C 0 0 Donor 4 0.9960 0.9994 0.9995
2wk | 2wk 2wk | 2wk 2wk | 2wk 2wk | 2wk Fresh RT (2wk) |-20°C (2 wk) Fresh RT (2wk) |-20°C (2 wk) Donor 5 0.9999 1 0.9987
| o | | . | Donor 6 0.9990 0.9989 0.9999
MATE R IA L S A N D M ETH O DS Human Ultra 2.0 DNA Kit Microbiome Kit Human Ultra 2.0 DNA Kit Microbiome Kit Donor 7 0.9995 0.9994 0.9996
Donor 8 0.9999 1 0.9998
_ Total DNA yield and purity was measured by Nanodrop for all samples. A) Human DNA yield (Human Ultra A) Human DNA yield was measured by gPCR with the human-specific RNaseP
For this study, two sets of matched buccal swabs were fﬁ”eCted on 2.0 DNA Kit) varied by donor, but there were no significant differences observed between storage conditions. TagMan assay against a standard curve of Human Control DNA. No significant 40 ponor 1 S Doror 1
consecutive days from eight healthy adult donors (FLOQSwabs™, COPAN). However, microbial DNA yield (Microbiome Kit) was significantly decreased when swabs were stored at room difference was observed between storage conditions. B) Bacterial DNA vyield was a5 | Fresh RT (2 k)
Three swab were collected on the first day (Set A), and three on the second temperature for 2 weeks compared to fresh (p=0.03, Wilcoxon signed rank test). While there was an upward measured using a pan-bacterial 16s TagMan assay, with a standard curve of E. AL
day (Set B). For both sets, a single swab was processed immediately (“*Fresh trend in microbial DNA yield when swabs were stored at -20°C, this difference did not achieve statistical coli genomic DNA. This data is consistent with Nanodrop measurements showing - 50+ ® -
condition), and the remaining two swabs were returned to their original pouch significance. No correlation was observed between human DNA vyield and microbial DNA yield for each a downward trend in bacterial DNA yield for swabs stored at -20°C for 2 weeks, but S 25 22 4
and stored for two weeks at either at room temperature (RT) or individual donor. B) Nucleic acid purity was assessed by A260/280 ratio. All Human DNA samples had a ratio it did not achieve statistical significance in this assay. Trends were consistent =% 20- Q =7 °
-20°C prior to DNA isolation. Written informed consent for sample collection of >1.6, with no difference between storage conditions. Microbial nucleic acid isolations resulted in more between Nanodrop and gPCR, although the absolute yields differed. 28 5 28 ,g.
and isolation was obtained from all participants. variable purity ratios, but there were no significant differences between storage conditions. g i G
To observe the effects of swab storage on human DNA yield and quality, the 5- L
first set of swabs (Set A) was processed with the MagMAX™ Multi-Sample Figure 4 —-16S Sequencing Results 0.
DNA Ultra 2.0 Kit to isolate host genomic DNA. To observe effects on microbial T T T T e T T 07 | ﬂ | | |
. o . . Donor 2 Donor 4 0 5 10 15 20 25 30 35 40 0 10 20 30 40 50
yield and/or changes in microbial populations, the second set of swabs (Set B) Donor 1 vonor 2 Donor 3 amily 96 Mapped _
was processed with the MagMAX™ Ultra Microbiome Total Nucleic Acid o o 2 g 5 o 2§ Fresh_Rep 2 R onie, o
. . . . . . . . | | -
Isolation Kit (with bead plate) to isolate microbial nucleic acids. For each set, log,(% mapped reads) 2 S g‘ g' ¥ T o o g‘ g‘ o EeEE Family
. “ ” - = o I 1 & & F & < Jda8 & = o A N x <o < 9 9
one swab was processed on the day of collection (“Fresh” condition), and the _ l 4 TS g e ThEE T > o g' g' T T Do E e 50 ponor 1
.. . . S 5 & & 808 o o 8 8 N N < £ © 9 o o N N N N ; :
remaining two swabs were processed after 2 weeks storage. All isolations were o g8 Fp g e e E e g8 88 LLeEEEE -20°C (2 wk) ¢ ’;"t'f‘”"mycetaceae ° My_""ba_"te”aceae
. . ™ - . . . 2 . _ . Actinomvcetaceae 40 ® aclllaceae @ eisseriaceae
\allgltlcj)rrnn:tf%crl acl)ln the KingFisher™ Flex Purification System, with 50ul elution A Acinomycetaceae gggﬁ%@gggtaceae | Actinomycetaceas Serﬂfmséaceae + Bacllales incertae sedis + Nostocaceae
' : ol Bacillales incertae sedis Bacteroidaceae o Bacillales incertae sedis Bacillales incertae sedis =8 30 : ampylobacteiacess e EomuEEos
Medium -2 Campylobacteraceae Bifidobacteriaceae [ Bifidobacteriaceae Burkholderiacess g% / o Carnobacteriaceae * Pasteurellaceae
Nucleic acid yield was measured by Nanodrop, and gPCR with TagMan assays 4 Carnobacteriaceae BUrkNOIderiaceas e gampylobacteracea Campylobacteraceae =% * Caulobacteraceae Phormidiaceae
against RNaseP (human DNA) or pan-bacterial 16S (microbial DNA). Purity 6 Eubacteriaceae Cardiobacteriaceae Christensenellaceae EFJQ‘?.‘;?:;‘ZQ?EEE ?f 20 ° gﬁ:g?;:gt?;ceae : gcragsgtyerlclagzzgdaceae
: . . i arnobacteriaceae oslridlaceac T - - T
was measured by absorbance ratio A260/A280 on Nanodrop™. Nucleic acid o " EE&L@Z’&?S?J?& Clostridiaceae Clostridiales Family XI. Incertae Sedis cE:La:tgtrg%|:£:rgacrgg3é XI. Incertae Sedis b o e Eubacteriacese e Pseudanabaenaceae
size and quality was visualized on a 2% agarose gel with ethidium bromide. . EQEEESEL?{;?;%Z? ggw)nbeat?;ﬁ{g?aefeeae (N Egtréc;gggﬁgﬁgigge Eubacteriaceae  Ferrimonadaceae » Pseudomonadaceae
) Dehalococcoidaceae Eubacteriaceae Flavobacteriaceae » Flavobacteriaceae * Rhodobacteraceae
: : : . . Lactobacillaceae Enterobacteriaceae i " | Fusobacteriaceae : .
To compare changes in microbial population between storage conditions, Leptotrichiaceae Eubacteriaceae -E{?:Sé’:;‘;ﬁﬁf:;: Lachnospiraceae 0 ° Eusgbad?”aceae gh_"doﬁ'acteae
. . ™ ICrococcaceae Flavobacteriaceae Lachnospiraceae Lactobacillaceae 0 10 20 30 40 50 ® acnnospiraceae pirochaetaceae
samples from Set _B were further analyzed _by 16S sequencing using the_lon | Moraxellaceae Eluls_obgctetrlaceae Lactobagnaceae Leptotrichiaceae Family % Mapped + Lactobacillaceae e Staphylococcaceae
Torrent platform. Libraries were prepared with the lon 16S™ Metagenomics Kit Hglcsgg?ggéggeae L achnoSpiracess. WU Leptotrichiaceae Micrococcaceae 20°C(2wk)_Rep 2 e Leptotrichiaceae Streptococcaceae
and processed on the lon Chef™ & lon S5™ Sequencing Systems. Automated Nostocaceae Lo o hiageae Hiféﬁé%%ﬁ%?ﬁfeae Mycobacieriaceas * Micrococcaceae * Veillonellaceae
analysis, annotation, and taxonomic assignments were performed with lon paenibacilaceas Micrococcaceas I.E:é?:ﬁ;ﬁ%ecige Neisseriaceas * Moraxellaceae
i oslocaceae
Reporter™. Phormidiaceae. \lycobacteriaceae Peptoniphilaceae Dasteurellaceas
orphyromonadaceae Nostocaceae Peptostreptococcaceae Peptococcaceae
Prevotellaceae Pasteurellaceae Porphyromonadaceae Peptostreptococcaceae CO N C L U S I O N S
Eseuganabaednaceae Peptostreptococcaceae g;r)?rféﬁgae{t::?eeae Phormidiaceae
" . " " seudomonadaceae Porphyromonadaceae Porphyromonadaceae
Figure 1 — Schematic representation of workflow - Rhodobacteraceas Preloieliacene Streptocaccaceas Porphyromona | )
" gﬂggggggggggeae P vinergi aceas : Pseudomonadaceas « Storing buccal swabs at room temperature or -20°C for 2 weeks
Set A - Human Set B - Microbia
Donor 5

MagMAX isolations
automated on
KingFisher™ Flex

16S Metagenomics Kit &
lon™ Chef/S5 Sequencing

ons QR 4
b1 /
bx_ < dorrent |
v o ? e
e—e—— (i

Fresh RT

-20°C
2wk) (2 wk)

|

Human DNA Isolation
MagMAX™ Multi-Sample
DNA Ultra 2.0 Kit

Fresh RT -20°C
(2 wk) (2 wk)

|

Microbial DNA Isolation
MagMAX™ Microbiome Ultra
Total Nucleic Acid Isolation Kit

H
i

E|I E\:JI
A N o o
— AN n:| n:| E %
L]:| n:| :‘; 3‘; €
5 6 & & RN
© 9 F F 9 9
L WL X LL LL
Actinomycetaceae
Bacillales incertae sedis
Burkholderiaceae
Campylobacteraceae
Carnobacteriaceae
[ ] Clostridiaceae
Corynebacteriaceae
Flavobacteriaceae
Fusobacteriaceae
Nl Lachnospiraceae
Lactobacillaceae
Leptotrichiaceae
Micrococcaceae

Mycobacteriaceae
Neisseriaceae
Pasteurellaceae

Porphyromonadaceae
Prevotellaceae
Pseudomonadaceae
Staphylococcaceae
Streptococcaceae
Veillonellaceae

Donor 6

Fresh_R1

Fresh R2
RT(2wk) R1
RT(2wk) R2
Frozen(2wk)_R1
Frozen(2wk) R2

-

Actinomycetaceae
Bacillaceae
Bacillales incertae sedis
Campylobacteraceae
Carnobacteriaceae
Corynebacteriaceae
Enterobacteriaceae
Flavobacteriaceae
Fusobacteriaceae
Lactobacillaceae
Leptotrichiaceae
Micrococcaceae
Mycobacteriaceae
Neisseriaceae
Nostocaceae
Pasteurellaceae
Phormidiaceae
Porphyromonadaceae
Prevotellaceae
Pseudomonadaceae
Rhodobacteraceae
Streptococcaceae
\eillonellaceae

Donor 7
—
D:I rJ:I
A N o o
— « m| D:| é é
x r oo 8 g
L E 2SO
n o N N N N
¢ O 9 9
L WL X @ w Lw
Actinomycetaceae
Aerococcaceae
Bacillaceae .
Bacillales incertae sedis
Bifidobacteriaceae
Burkholderiaceae
Campylobacteraceae
Carnobacteriaceae

Clostridiaceae
Clostridiales Family XI. Incertae Sedis
PRI Coriobacteriaceae
Corynebacteriaceae
Enterobacteriaceae
Flavobacteriaceae
Fusobacteriaceae
Lachnospiraceae
Lactobacillaceae
Leptotrichiaceae
Micrococcaceae
Mycobacteriaceae
Neisseriaceae
Pasteurellaceae
Peptostreptococcaceae
Porphyromonadaceae
Prevotellaceae
Pseudomonadaceae
Staphylococcaceae
Streptococcaceae
Sutterellaceae
Veillonellaceae

Donor 8
—
o

%E

Frozen(2wk) R2

Fresh R1
Fresh_R2
RT(2wk) R1
RT(2wk) R2
Frozen(2wk) _

Actinomycetaceae
Aerococcaceae
Bacillaceae

Bacillales incertae sedis
Burkholderiaceae
Campylobacteraceae
Carnobacteriaceae
Clostridiaceae
Clostridiales Family XI. Incertae Sedis
Comamonadaceae
Flavobacteriaceae
Fusobacteriaceae
Lachnospiraceae
Lactobacillaceae
Leptotrichiaceae
Micrococcaceae
Mycobacteriaceae
Neisseriaceae
Paenibacillaceae
Pasteurellaceae
Peptostreptococcaceae
Porphyromonadaceae
Prevotellaceae
Pseudomonadaceae
Streptococcaceae
Thermogemmatisporaceae
\eillonellaceae

DNA extracted with the microbiome kit (Swab Set B) was further analyzed by 16S sequencing to compare changes in bacterial populations between swab storage conditions. Heat maps represent the
percentage of mapped reads assigned to each family (log, transformed). Duplicate libraries for each sample are shown (Rep1, Rep?2) to illustrate sequencing reproducibility. Donor-to-donor variation in
bacterial communities was observed, but within each donor the overall profiles were maintained between Fresh swabs, and swabs that were stored at either room temperature (RT) or frozen (-20°C)
for 2 weeks. However, two donors (Donors 1 & 8) had altered community profiles when swabs were stored at -20°C for 2 weeks, with a decrease in percent mapped reads in several families. However,
the affected families were not consistent between the donors. Variation may have been due to storage, or may have resulted from swab-to-swab variation during sample collection.

- Bacterial DNA yield and quality were maintained when swabs were
stored at -20°C for 2 weeks, but yield reduced when swabs were
stored for 2 weeks at room temperature.

« Bacterial families detected by 16S seguencing were maintained
across storage conditions, however two donors had altered
profiles when swabs were stored at -20°C for 2 weeks.

« 16S library preparation and sequencing results are highly
reproducible (R%=0.99 for all duplicate libraries).

In conclusion, we recommend processing buccal swabs fresh when
possible. For human DNA isolation, swabs may also be stored either
at room temperature or -20°C for 2 weeks with no loss of sample
yield or quality. For microbial nucleic acid isolations, we recommend
processing fresh or storing at -20°C for up to 2 weeks, as storage at
room temperature reduced total yield.
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