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BOmES ~ MREE - PREE - EWL - FITYL - 2022 o IR YRR R IR S TS R
MG 2 WL o BIEEENT 71(3):267-279 -
JEF 16S rRNA & FH 3738 F & F 47 L 3B 0 4 M4 48 DNA AR T » & 3T F 1 4 B % ey oF A 3

& — A5 EE - 42U Tk o DADA2 & il 4 [llumina 5 & 48 A 093 — Koo 2338 TR s
T FR At & MR 099538 F - 7 4 8% (amplicon sequence variants; ASVs) At 0 e ik B A M) — 4k E AT
#o HERMAYHEABEEONRAGT T EE - KA RAEHN DADA2 £ R LIRS/ AH - ik 3
7T ) 04 4h#E 4 #8485 Tk (taxonomic assignment) #AZ & R BT DADA2 £ 4F N #F X assignTaxonomy 45 4 #5 B
84 A4 oY SILVA 138 4% A 7314k 4& (training set) > A k4T 69 P A8 o FA4GE IR 2R © 5 A U FAIK7 1%
DADA2 %143 Jfl # SILVA 138 ~ SILVA 138.1 » GTDB ¥ RefSeq + RDP % # /7 734k £ » ¥ LI3E 4 hdpiE
S #AAE IR Z ARG 0 BT R AR GTDB wil4k R4 JE /& % » SILVA 138 ¥ SILVA 138.1 24k 48 A A S tE4F F bk -
7 RefSeq + RDP 3Il4k Edp4E - date k& R EAES ~ E2ER £ % BN MR E - B TAR 48124 5
AN ERIE o AW ST RBIFRT » GTDB 94k & X M8 o 845 Ik & RO BE VT R 46 ASVs A #} >
AR ERL T LIEMAMBEERR - ROFRB TSI RALE ST F 7RI R0 > HEmmit
SR RKRAFE  FEF 16S IRNA KR 4# 5 7 EH B F B 237 > JEZEMEFMREE 0 T4
AEHE WY R S A A T 08 S B AR o

RABEE ¢ LIEONAEY) - 16S rRNA FEAEIE T-7E 7 - DNA {65 - DADA2 -

=T 431.6 kb > w73 J O {5 EERE (VI-V9)
VT . TR V3 B V4 SRR G T B e
?%kéE@Eﬁ%ZIjJHb ~ RO AE B ) f% 45 $|% (Mizrahi-Man ef al. 2013) » FIfH 2|
SRR PRERIEE (Zhou et al. 2015) * TR iy 65 RNA SRR B0k e 700 7
E-EEAE BRI EEAS > BREETY o (amplicon sequencing) » 3T AEFIZE
A 1010 MAHE - MBS EE BN e 2 g o) - REREER B
AN EGRENIRS > HATEEIENY  DNA Byl yfE s 80 753 » 1% DNA &
VS EEEBER 1-5% (Amann & Ludwig  §E (DNA barcoding) $£5E » SR YE YRS
2000) - fEZER MR EFFRMAVER » FZE s o EE - EETREY - S
PIRZ MRS /NG (ribosomal small subunit) 2 gz > $2{t—(E @ E « FUE(LAY AL G10%
16S rRNA ERN Ao DR ARME 7T BAREXRRENYESLE > 12% 11857
FE§E E 5k (Pace 1997) ¢ 16S rRNA ER & FL [N B8 51 & (reference soil metagenome pro-
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ject) (Vogel et al. 2009) ~ HiEK Wi st &=
(the earth microbiome project; EMP) (Gilbert
et al. 2010) ~ 1B LAY HE{E 5% (China
soil microbiome initiative; CSMI) (Wang et al.
2021) % o HEMAYIRRERRMERE > 7§
EG AR E M S B EE T - AWEHREK
BB BEES DNA Fpll BEIEREE A58 W)
JHER S A R o ST (taxonomic re-
solution) » A {E 450 + 7 51 73 JH 7 7A LUK 168
rRNA BN S5 &} 7 B T HE T -
PEE - A o B T A B SRy T
(operating taxonomic units; OTU) Ei{EIE -7
5| 8 & (amplicon sequence variant; ASV) [§
& - OTU 73#t EZEEFHE L (clustering) »
W 97% MR EE - 2F 75 OTU FHH
7% (reference-free OTU clustering) ~ £fff£:%
OTU & 487% (closed-reference OTU clustering)
""" E R REREFEMAK - EfR OTU &
4 AW S E YA 2 V)i % (Callahan
et al. 2017) = ASV S #£EL OTU BHE AT &
MR PLor 35y Bl s F% (divisive partition-
ing algorithm) #E1TEE 7 704 » 417> Z4EHE +
g E B2 (divisive amplicon denoising algo-
rithm; DADA) » &5 &5 7 S SR IR s iR &
AR AR5 MR H] (Rosen et al. 2012) » [fij
DADA?2 J2 7 F] i llumina € [ & HY [ 15 5
B3k (Callahan e al. 2016) » HA ASV SHE %
EH 41 Deblur (Amir et al. 2017) ~ UNOISE3
(Edgar 2016) Z - DADAZ2 i Deblur ~ UNOISE3
AHESNEBET YR - 2 HAEYEF
Bkt E 0 b 8 G T R B R B
(Callahan et al. 2019; Prodan et al. 2020) - 5
FIR) 168 rRNA P26 A0 0 B
#tZ (Ribosomal database project; RDP) (Cole
et al. 2014) ~SILVA ZEHEE (Quast ef al. 2012) ~
GreenGenes &} (DeSantis ef al. 2006) ~Ref-
Seq EF}E (O’Leary ef al. 2016) » L% GTDB
BklE (Parks et al. 2020) - (X DADA2 JEE
R E A S PRI ASVs B i A
IEMEEAS Y 0% » B RETHERHME
K EHEF (Curry et al. 2018) - ARFFEEH
DADA2 EFFEH T3 - FH ~ /KH 3 fE 1%

rere

]

718 53

BamiEFER » LA EE 8 R BAEYY)
TE 7y S IRAVRURE » A% SILVA 138 ~ SILVA
138.1 ~ GTDB Ei RefSeq + RDP %5 4 {f &F &
DADA2 i X Z 2 F Fp HIFI & & > 1Y ASV 73
MR E B > L RE ST
& BT RV E S i 2 IEREE -

M7 E

TIFSRAUEE

AHRWETHREREZ &g AR
B HE g G REE KR Z KH
(paddy field; PF) ~ & HifdH R 2 £ H (dry
field; DF) » DL R HE B A EYIR A ZF
Z +BE (bulk soil; BS) » fSfE M EH HIFFH 6
&l LI (n = 6) > FEEF 18y HIEA W - M
BT EEL2HIER IR T 15 cm
Z 100 g HHERE A - PR NEEZR D 2
mm 44 288 A PR E Y SR B G - 2R 1Al
27+ DNA 21 -
TR DNA ZEHEE 2B

FEHL 0.3 g - kR fn =< HL 152 DNA » i H]
Power Soil 11 DNA &fi{E3{ 7540 (Qiagen, Hilden,
Germany) - {{RA{E FHEEBH 1T DNA 464k - frfs
DNA £ &= 43yt EE s (ND-1000, NanoDrop
Technologies, Wilmington, DE, USA) JH| & &
JEELARRE - FF DL 1% FESERE G Bk 30 DNA
SEREMES o DR /K DNA FRfERK 1 ng pl”!
& R1F -20°C « FIH4HE 16S rRNA £ [H V3-
V4 &84 5| 7 % 341F (CCTACGGGAGG-
CAGCAG)/805R (GACTACHVGGGTATCTA-
ATCC) #fTHIE & JE » {8 polymerase chain
reaction (PCR) 7 JE4ABEFE fy 25 pL > Hp g
& 1 ng 18 DNA ~ 0.5 uM TE 5| T8 3]
F ~ 0.5 pL High-Fidelity PCR Master Mix
(KAPA Biosystems, Wilmington, MA, USA) -
PCR RZJE&(FE5 95C 3 min ;3 95C 30 s ~ 57C
30s~72C30s: {HE¥ 302X 72C 5 min -
PCR EY & 2% F X B E k& D
QIAquick fZ #8 [5] Y &0 71 4 (Qiagen, Hilden,
Germany) [E]Ug 450-500 bp / B » FF LA Qubit
2.0 B IE B R4 HE(T DNA | BEE & (Thermo
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Fisher Scientific, Waltham, MA, USA) - DNA
S J& {# A Truseq nano DNA Library Prep Kit
(Illumina, San Diego, CA, USA) &7 it
BT RE5E - DNA S lllumina MiSeq ‘¥4
EHETIERF » A5 2 x 300 bp SR EE -
B DITRAE

FiTA MiSeq 8 [7 ERHBER (4<4.1.0) 22
BT > L DADA2 (hiiA 1.16) B4R ASVs
& ko 3 7 iz B O 12 2 | Callahan et al.
(2016) 275 > [BA *fastqgz KA 2 HEHFE
> PA removePrimers f5 5 L FREF N 51T
HII 5 {# F filterAndTrime $5 < #1751 E -
2% 7€ truncLen = ¢ (240, 160) » ¥f 1F o) &8 fr B2
[ 171 58 Fr 53 Bl # 55 2 240 bp 1 160 bp >
Fs Mumina 7 & 1 52 (5] Fe 51 dn 8 B B
B Bk 2 160 bp DR H 8 = s E HY 71
% & maxEE 2 8 HH % Fp 51 7 g R I (E fl K
{E 5 [ learnErrors 45 < BRI 2 F A
AR HEETRE mAH R E s A
derepFastq 5% » K E A M IR EN T34
FeE M BCP R — 8 iR m B
H dada 5 < ¥ i L NI BB — P51 T 3 350y
B » 7 It 550 pool 28Ky TRUE » K fft A £
rufY H— P FEAT 2 B 0 T DR R S
FEFPHIRTERLE 5 B A mergePairs 55 » LT
T (6 822 9 5 4 P 91 > 3% minOverlap = 12
i maxMismatch = 0 » $# 3% [l makeSequence-
Table fi5 % 2E pl = MR AT EHY ASVs ERE » FE DL
removeBimeraDenovo 5§ < #E{TELE - B nEE
TRk & HS (bimera)

YIR& D FEEIKAAZ (pipeline)

Jif2 1 (pipeline 1) : T akfiEk A DECIPHER
(AR A 2.6.0) E {4 % H 2 SILVA 138 % |7
51 3| 4 £ (http://www2.decipher.codes/Clas-
sification/TrainingSets/SILVA SSU r138
2019.RData) » #i§ A IdTaxa §5 4 ifi i 2 2
strand = “both” » Bl ] #E{TH)FE EL ¥ - AR 2
(pipeline_2) : F#(ili#E A DADA2 £ Y
SILVA 138 2 Fp 7|5/l 4k £ (B & & e 1 44)
(https://zenodo.org/record/3986799/files/
silva nr99 v138 wSpecies train_set.fa.gz?

download=1) » i A\ assignTaxonomy $5% i
tryRC 2817 5% E 0 F TRUE » #E{ T EL -
%R 3 (pipeline 3) © T SILVA 138 & %%
51 5l 4f £ (https://zenodo.org/record/3986799/
files/silva_nr99 v138 train_set.fa.gz?down-
load=1) » 5/l 4k ££ & A DADA2 Ef1% - #a
A assignTaxonomy F§ < il 8§ tryRC 28 5
TRUE - #E{TY)fEELE ;N EL SILVA 138 474
2% 4l EE (https://zenodo.org/record/3986799/
files/silva species assignment v138.fa.gz?
download=1) » #; A DADA2 i Il addSpecies
5NN RS -
SZFYIE RN EEME
Rl 278 R0 SREE T = AT ASVs &

TRH 8 M 7> DADA2 4815 (https:/benjjneb.
github.io/dada2/training.html) T &% T 4 { 16S
rRNA RS FFFHFI8E (a2 EEES)
5y RiIEy + SILVA 138 (2020 4E 8 H 15 HE47)
SILVA 138.1 (2021 4£3 H 7 H#: 46 ) ~ GTDB
(2020 £ 4 A 28 HEE71) ~ RefSeq + RDP (2020
FoH 11 HEEAm) o (8 ATHR AR 2 20 B e
TYITE T JEIE IR ° £ Escobar-Zepeda et al.
(2018) HYSRES » DL Jnoy BNEUER G R E 2
BRI SRERN B RIS ERE T
%% (g, » &8 McClenaghan et al. (2020)
o3 M R AR - R EL A AR Bk AT 250
# 2 ASVs B - i e 51 B R By * fast 1%
7 » {# A Basic Local Alignment Search Tool
(BLAST) =~ blastn [ % T. B (4 2021 £ 8 H
6 HETTELY) » 3IE e-value F K 5 0.01 -
EEbERA 2 [EE L - AYTE 55 5K > JIlDA
BRI E 8 R JHAE IR - S L &S RAE By
HHE IR 2 EE - 4 (2 F T4 E
tL S RS EETILE > BV S
EIRESEE 2 L BEBGME (true posi-
tive; TP) ; YT BIHIRESEEH R —F
B R P51 (false positive; FP) 1 B2 H 7
FIFISRER )2 B IEL TRy Bk - ATEE:
BBl (false negative; FN) 3 S A 100 {&
FET PSR ASVs Bt - BEEE Ry E A ME (true
negative; TN) o B FE T FH Y 0RE BT 5 FE 1R
AT ¢
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FHEZR (Accuracy; ACC)
TP + TN
TP+ FP+ FN+ TN

(1

IEHE7E Z 2% (Coverage; COV)
TP
TP+ FP+ FN + TN

(2)

RS EHTAERA (2 (Matthews cor-
relation coefficient; MCC) =

(TP x TN) — (FP x FN)
[(TP + FP)(TP + FN)(TN + FP)(TN + FN)]"*

3)

P54 TEHIZ (Positive predictive
v
TP + FP

value; PPV) = )

E[&M#% (True negative rate; TNR)
o
FN+ TN

(%)

E[5M# (True positive rate; TPR)
TP
TP + FN

(6)

B IBEHET DT

T ASVs ERHEH vegan £ (i
4:2.5.7) ~ phyloseq 4 (47 1.36.0) ~ ROCit
B (B 2.1.1) #7087 - ZIHEIEDL SAS
GEF S HTEEE (SAS Enterprise Guede 7.1) #E
T8 775787 (analysis of variance; ANOVA) 7% >
DU /N B 2= RO B (least significant
difference test; LSD test) » FL#iF 5% 2H& /K%
TEEHEHEER -

TE R EAETER

EFEIEER

BS ~ DF 81 PF +- 345 4% Illumina MiSeq
S EEFFEEHE T 651,173 ~ 604,447 K
616,843 {&E 4655 (raw reads) » 3 DADA2
E{F removePrimers 5% £ % 16S rRNA H A
s R BT ReA  QI0RTF 99.4% Z P &R
(F 1) k5[ F1RAVFERE F 409 bp o DL
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filterAndTrime 5 < BBk E A EVHEF - 7]
B 70% 3458 55 48 (filtered reads) » BS ~ DF
B PF L IA% o 2 2HASEE P (merged reads) ik
F7 By 454,292 ~ 397,095 B 418,949 & » 485331
SECEEIESE > ASVs BRIBWE 1 Ryl
BS ko2 ASVs ERL&E 2,279 » R
DF 81 PF L3RS 2 ASVs ERLE (R 1) - 1
YIIREL b2 tEYE - AfERK(LEY) ~ FE
Bz ~ BB ~ Y% IRER TR
AV 5 18 7> (Walker et al. 2003) -
AT DA R By (o2 A TE VIR 2R 48 1Y BS 118 A%
in ASVs BRI EEK » AV EMED - Wik
4% (rarefaction curve) '8 & & i &3 7] DL
JEE Fr &R &2 E B MR E P i iy Y)iE %
B IREBE | 45 R E0R - BEE R ER Y
T+ BS  DF 81 PF -+ 84 5 2 ASVs B 5 8
WL -
DRE D RRIE IR AIE < I BER

[L#Z DECIPHER/IdTaxa ~ DADA2/assign-
Taxomomy ~ DADA2/assignTaxonomy/addSpe-
cies =l ) M5 IRORAZ BT EE - LY E
7y JE 45 Ik % (assignment to taxon) &Y ffi
G fi A2 2 Wil oy A5 TR RE > RAZ 1 Ry RE
TRAEIREAEM - 4 - H > BB BRI
BOMAE 2~ 3 KK > BI)R DADA2 EFHyY1E
77 B 45 K FL A S DECIPHER &£ - 1£
F9 ~ 469 g 4539 o] 2 51| 97% WP 1E 77 JHHE Ik
B(R2) - RE2HREINENENRZS
{# B addSpecies 2 BE /R f &t fE %4 - 72 FT -
i~ B - PLEABRES 0 MESHZR > HR

1. ¥ BH - KHIDEESZREET - 8
JEFEST - 4HSEEF L 16S rRNA BRI+ 7 51 2
HegE -

Table 1. The number of raw reads, filtered reads,
merged reads and amplicon sequence variants (ASVs)

in bulk soils (BS), dry field soils (DF) and paddy field
soils (PF).

Method BS DF PF

Raw reads 651,173 604,447 616,843
Filtered reads 479,360 421,824 443,899
Merged reads 454,292 397,095 418,949
ASVs 2,279 4,496 5,665
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Fig. 1.

Rarefication curves. (A) Rarefication curves for amplicon sequence variants (ASVs) in 6 bulk soil (BS) sam-

ples; (B) rarefication curves for ASVs in 6 dry field (DF) samples; and (C) rarefication curves for ASVs in 6 paddy

field (PF) samples.

12 2 FEMERY 4R B A i EHV L RRE - BR T
#5275 Fr 53| 4R £ B addSpecies 25 BRI A
BT HEEREAEEELN 2RI
SEHIT] (3% 2) - DADA2 E{{#EH] RDP 734
o RN EA H K SR B Bergey 77
FEAI SR EE /7 JE (Callahan et al. 2016) »
RDP 7325 By 7 hn R EL B R E » K e 513 o0
fi 8 bp —&HAY k-mer » & 5 & rRNA H A
Feal ot R e REE 2% Py EI SRR A
K g T A E EEEAY 2 A R (Wang
et al. 2007) » j5 /2 RDP 73 M85 4 A4 i [
47 %8 (over classification) AYJFE A - R TE 1 &
F DECIPHER &1 1dTaxa 77 JH%8 » fER &
RHE - REREENEREEE L |

RDP 73 B g3 M EL - HABRAY 8 [ 7 Fish i
o BIE ANBIRGE MY E P ER L EE R T
BUR 0 [EBH s BEA E o 1dTaxa GEFRBEAYY)
T 7 BHE IR (K> RDP 7385 (Murali et al.
2018) » EEARWIFTEE R —E (R 2) - [EA 0
& DECIPHER E 4 {# FH#Y SILVA 138 % %
SNSRI & TEAY 3 B4R > BEZR 1dTaxa
R RESES A BEERRESR
R EEER > HERNYATHENSE
Feolal sk & ml (i NEEEH - 2R 2 A
Ji o AT ASVs ER 2 VT 3 5K -
{5 0L DADA2 & 4 N % HY assignTaxonomy +5
< BREHBEEEEELNSE T4 5%E
OR122) » FHRENYESBEEIRE -
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Table 2. Comparison with the percentage of taxonomic assignments at different taxonomic ranks using different

pipelines.

Assignment to taxon (%)

Taxonomic ranks Pipeline 1”

Pipeline 2* Pipeline 3"

Kingdom 100.00 £ 0.00 a
Phylum 83.23+£2.92b
Class 81.24+£3.11b
Order 71.72+4.20b
Family 61.19+4.74b
Genus 38.18 £4.69b
Species 0.00 +0.00 ¢

100.00 + 0.00 a 100.00 + 0.00 a
99.57+021 a 99.68£0.19 a
97.19+095a 97.25+0.88a
90.84+1.84a 90.84+191a
77.19+3.62a 76.84+£3.75a
51.07+4.75a 50.37+4.88a
11.96 +2.81a 592+195b

Data represent mean + standard error of three replicates. Values in the same row with different letters are significantly different (P <
0.05) based on Fisher’s protected least significant difference test (LSD) test.

“ Pipeline 1: IdTaxa (DECIPHER) + SILVA 138 training set.

Y Pipeline 2: assignTaxonomy (DADA?2) + SILVA 138 training set (with Species).
* Pipeline_3: assignTaxonomy (DADA?2) + SILVA 138 training set (without Species) >
addSpecies (DADA?2) + SILVA 138 training set (Species assignment).

SEFIFIREYIE D IR EEE G
RIE P 5 T Y S IR SRR B 4G T /7
T S - FYEa A AKETH
% B AR 1 = R R A e A1 5] R M B bl
Y95 > 41 BLAST » i 2% % 5 HiAHlZE
HHELENERRERES R EEF
FAEHETRBEENAE - AR
=~ SILVA 138 ~ SILVA 138.1 - GTDB # Ref-
Seq + RDP %5 4 {i 7F & DADA2 & 2 £ %
FFoldlshsE > B RBIMEYAILEREF
FIE R EALRA - DL BLAST 45 R 1E R &
EE, o Ia o BUEUARA 4 B2 EF
HIEI SR £ S 7> - | AR VY RE Sy B R TR 2 3
BE o St B BT Sy BE g #E{T ACC ~ COV -
MCC ~ PPV ~ TNR B TPR &3 e pE A 45 i 5
H > RefSeq + RDP §ll| 4f 5= 1 J& 19 77 i & 4%
> 4CC~ COV~ MCC 1 PPV )£ B %
B HA Bl sf £ > FEFEAY 53 5% JE h RefSeq
+ RDP 3| £ COV {5 RE T 2 50% > BnZal
HEERARARNIEHEZR > ACCHL MCC 15
2= ¥H R SILVA 138 ~ SILVA 138.1 81 GTDB
FISREELE (18 2) - GTDB 34k % TPR fo R
B A SR - BB TPR 512 1% &Rl
(sensitivity) #5415 - Bl GTDB 3l 4 £ 7% J&§ Bl e
By RS o BRI 4709 ASVs B A 45 T
Y e Y TE fE R (1B 2) - 878 SILVA 138 8l

SILVA 138.1 3|4k EE1F ACC ~ COV ~MCC ~ TPR
15 % 8 % i* RefSeq + RDP Il 4f & » {H TNR
FERE R > TNR S5 EEIEFF 1% (speci-
ficity) 5% » B/~ SILVA 3l 4F £ H] i #y ¥ e
BV HATHENYIRERE 78 "2EH, —
B (8 2) - U{E 25 50 R v iE oy B Tk
7 W5 H il 48 (receiver operating characteristic
curve; ROC curve) 47 7 45 58 th B2 7 » RefSeq
+ RDP &} £ 7 il 43 T [ F& (area under curve;
AUC) #£ 0.85 » {82 GTDB ~ SILVA 138 Eil SILVA
138.1 2 0.81~0.78 B 0.71 ([& 3) - & T
53 ACC ~ COV ~ MCC 5 R 81 AUC f iE &%
R RWt5E 2 158 ASV 8195 £ [ F§ DADA2
EENEN assignTaxonomy f§% » &0 Ref-
Seq + RDP 2F FFAIHI4E - &H R FRIYIE
7y BAFE kX AE © GTDB i RefSeq + RDP 3l| 4f
EHVE R ET RIS - {F B B o B g
W SILVA Gl %R % & % (& 4) - Y01 7 S 45
TR EE AL B S EE - 2% Y& E
SREERVYIE G 470k IR 3 e R&E R
% ELI 5 GTDB 3l @ %7 PPV 511 TNR 3
HIEE RN E > FTEERK GTDB i
e fE — {57 2 A A B IR RS P R Y 1y AR
JE o R O E RS B AR o B
FERERRE » EREHY 0 BT A AT HE R 30% LA
FHEREEFHSEN > HF 58% Y FF 58
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WA YITE 3 BC R — B (Parks et al. 2018) »
GTDB & #} [ B National Center for Biotech-
nology Information (NCBI) &flE LA FEHIHY
YRR EITERES > 49 35.1% WY fE BB R [E 1Y
i FEER R GTDB &k} EE Bk F AH % it
{B47 5 (relative evolutionary divergence) HY%E
W& LT & oy S R nv s — b MR RERT BN
FAREGEL 5 iz %7 (placeholder names) » 8k
B % 0578 By Pseudomonas J& ~ Bacillus & %1
Lactobacillus J& (Parks et al. 2020) » {F Bacil-
lus J& MY 73 B S B4 T 6 {8 0 BUE LAY
(phyletic clades) - HFE L 6 [E¥THIE - EL4E

Peribacillus ~ Cytobacillus ~ Mesobacillus ~
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Neobacillus ~ Metabacillus ¥1 Alkalihalobacil-
Ius » 81 GTDB &Y 73 2H 1B TP — 2 (Patel
& Gupta 2020) » &7~ GTDB 73 fan % A0 E
B NCBI &R AR ANZER - HHPAEE
BENEHREE 2 S EH N EERVEERE (phy-
logenetically incoherent group) » #2fit 7 #r 58
HERFMEYIE S BIEK -
SEFRYFIREHMENEHZ R D
W&

B 168 rRNA HEBH 2% 7 51 2R 2 4

BE -~ anERISEREME - JA0E T DNA fRESHY)TE
HYSERIRE ST > PR 7 G T2 B K (Park

Ccov

PPV
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Fig. 2.

Performance descriptors for taxonomic assignments at Genus or Species ranks based on different training

sets. Six indicators in terms of accuracy (ACC), coverage (COV), Matthews Correlation Coefficient (MCC), positive
predictive value (PPV), true negative rate (TNR), and true positive rate (TPR) were used to describe the performance
of taxonomic assignments. Different letters above bars indicate a significant difference based on analysis of variance
(ANOVA) test followed by Fisher’s protected least significant difference test (LSD) test (P < 0.05).
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Fig. 3. Receiver operating characteristic (ROC) curves
for taxonomic assignments of different training sets.

B71E H3M

& Won 2018; Henderson et al. 2019) - [
SILVA 138.1 &2 SILVA 138 Fl| S E(E IERA -
EEIEVEH T THEE S BME (incertae sedis)
BUR PG » B4R BBy — S B vT b
1 > B EE(RE SILVA 138 ~ GTDB f1 RefSeq
+ RDP = {25 Fp Al 3| 4R 6 2 Vrfd 7 S Ik 4s
5 I phyloseq & - & ff AH [=] ¥ 1 73 J5 45
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Analysis of Taxonomic Annotation Strategies for
Soil Microbiota Amplicon Sequencing

Han-Wei Chen', Mei-Chun Lin’, Suh-Jen Lin’, Ching-Shan Tseng®, and Yuan-Kai Tu"’

Abstract

Chen, H. W., M. C. Lin, S. J. Lin, C. S. Tseng, and Y. K. Tu. 2022. Analysis of taxonomic
annotation strategies for soil microbiota amplicon sequencing. J. Taiwan Agric. Res.
71(3):267-279.

The 16S rRNA gene amplicon sequencing is a high-throughput and gold-standard approach
employed in DNA barcoding technique for soil microbial community study. DADA2 implements
the divisive amplicon denoising algorithm and produces higher-resolution data sets of amplicon se-
quence variants (ASVs) for the Illumina sequencing platform. The importance is even greater to link
microbial binomial nomenclature and high-resolution ASVs data for subsequent community diversity
analysis. In this study, we performed a comparative study of three taxonomic assignment pipelines
using DADA?2 processed datasets. The efficiency of taxonomic annotation showed that DADA2’s
assign Taxonomy algorithm goes well with the SILVA 138 reference training set (with Species). Here
we used a binary classification test to evaluate the ability of four DADA2-formatted reference training
sets (SILVA 138, SILVA 138.1, GTDB, and RefSeq + RDP) in soil microbial classification. The results
showed that the GTDB training set had the highest sensitivity, and both SILVA 138 and SILVA 138.1
training sets had the best specificity. While the RefSeq + RDP training set showed the best performing
descriptors of accuracy, coverage, Matthews correlation coefficient, and positive predictive value than
other training sets. However, the results of microbial diversity analysis showed that the taxonomic
assignment of the GTDB training set was the closest to the original ASVs data, reflecting the best soil
microbial community compositions. This study revealed that the selection of the taxonomic assign-
ment pipelines and the 16S rDNA reference training set had a great impact on microbial identification.
With the continuous updating of the 16S rDNA reference database, we should curate our taxonomic
profiling results more carefully to obtain a better microbial diversity description.

Key words: Soil microbiota, Amplicon sequencing, DNA barcoding, DADA2.
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