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o ZHEMIEHAPIEIK. VARAF 12 75 10 ZRFOBHEFILFRENDF M Z Fi4 L E,
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49 16S IRNA #3458, KIGAA V3-V4 RN FTAE A 4 T BB 0E R R,

XH21F: WA, @@, 16STRNA, V4, V3-V4, MiSeq M5

Influence of 16S rRNA gene V4 and V3—V4 sequencing and
sequencing depth on unraveling bacterial communities inhabiting
oil reservoirs
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Abstract: [Background] 16S rRNA gene sequencing is an important method to investigate microbial
communities inhabiting diverse environments. [Objective] This study aimed to reveal the influences of
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16S rRNA gene V4 and V3—V4 sequencing with sequencing depth of 10 000—20 000 and 100 000 on
analyzing bacterial communities inhabiting oil reservoirs. [Methods] The number of the bacterial 16S
rRNA gene copies of the sample used here was (6.51+0.56)x10%L. The bacterial 16S rRNA gene
amplicons were sequenced on MiSeq PE250 and PE300 sequencing platforms, respectively. [Results] The
Good’s coverage of each sequencing library reached up to 99.6%, when the sequencing depth reached
10 000. The data obtained by V4 and V3—V4 sequencing were repeatable. The a diversity indices of
the communities obtained by V4 sequencing with depth of 10 000—20 000 and 100 000 did not show
significantly differences. Furthermore, there were few microbial populations that showed significant
differences. Compared with the communities obtained by V4 sequencing, lower o diversity indices
were observed in the communities obtained by V3—V4 sequencing with a same sequencing depth, and
the relative abundances of Epsilonproteobacteria (51.37%:64.23%) and Deltaproteobacteria
(17.96%:11.40%) had significant differences. [Conclusion] The results indicated that increasing
sequencing depth had a more distinct impact on community a diversity analysis than community f
diversity analysis for a given sample, differential o diversity indices and some dominant microbial
populations with significantly differential relative abundances were observed between the communities
obtained by V4 and V3—V4 sequencing. In view of the increase of sequencing length and lower cost of
MiSeq sequencing, higher sequencing coverage and more 16S rRNA bases, V3—V4 sequencing is
suggested as the preferred method at the current stage.

Keywords: Oil reservoirs, Bacteria, 16S rRNA, V4, V3—-V4, MiSeq sequencing
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1 eSS
1.1 FERFIFLEE

AxyPrep™ Genomic DNA Miniprep Kit, T
e B (R VL) A BR A A 3 FastStart Universal
SYBR Green Master (ROX)i&il &, % K2y
B KIHAFHE DHSa Fl pEASY-T #&44, dt
e e EYHARABR A F . NanoDrop 43644
I, FEE KRB A H] 5 PCR 1Y, Bio-Rad 24 H];
MiSeq 4%, Tllumina 23] .
1.2 HEYEAWNES S DNA ZE

S0 T FH KR B [ B 8 b F AR T S
X 58 P4 RMH T6890 7= ik, % X e 2
it 30 AR, A BURE IR i I 25 A ok
92.5%, JMHCEEIIRREE 480 m, HiJZIREE 22.6 °C,
HZ ) 7.2 MPa, RRISEERTFE A : B 2 L ik
FEE T 60 °C R 30 min, ) JCH /80 3
VAT KA A2 85 5 KAIZ 0.22 um FLARJE MR
AR DA AR ThAHINA 3 R AR ke, IG5
J& 12 000 r/min 2.0 20 min YA B[R] B4 5.0
Je FRTHAR 22 0.22 pm FLAR I8 5 A A TR 5 73k
IR T A TR AR A FH 56 R A B SE PR A R BUCR:
FH BB BRIE R Axygen F& [ 2 HEBGA T G AH LSS &
(520, ¥ 1 mL TE 2% 7 (Tris 80 mmol/L,
EDTA 40 mmol/L, pH 8.0)IA_FiR A, A 0.2 g
0.1 mm BFEEEER 2 500 r/min $E7% 1 min, MidFEE
23k, WRE Tk LA 1 min, J523E R4
BUS R Axygen 3 R R BOAH £ 5E Ao
1.3 16S rRNA EFEHEEENH

DL 16S rRNA FE[HiE 59 8F (5'-AGAGTTT
GAT(CT)(AC)TGGCTC-3")# 338R (5'-GCTGCCT
CCCGTAGGAGT-3")MsE it PCR 514, HallFE
FEHZHH 16S rRNA FEFFEES, [Eikaifk 168
rRNA 3+, B HEE R BEEA
pEASY-T #fk, #EmwpEit b2 KHFFE DHSa
Hh (EL A A e B0 i B 1A 1) EER PR 52
B TR A7 R 33 7 37 °C L 160 r/min 55 37547,
W R AR SR BUTCRE . NanoDrop 166 BE RN

FrEE R DNA B, T BORIECR A R
e (ng/UL)=0D160%50 ng/uLxFis BT ; AL AL EE IR
Jo = AL % £ <660 g/mol 5 A BRI %
(copies/uL)=6.02x10%x 15 M £ fif W B (ng/uL)x
107" /BE S BE IR I A 5 A% IR o e B 1 260 nm;
1 OD F124F 50 pg/mL (1) dsDNA., BBk T 10 £
FLBE BERR B 2 107 copies/pl, I THRMERIZRZ ],
PEGE R SYBR Green I Jefb, PCR FUW AR
Z . Fast Start Universal SYBR Green Master 10 pL,
54 8F F1 338R % 6 pmol/L, g DNA 1 uL,
ddH,O #ME % 20 L., PCR JUi&A%: 95 °C 10 min;
95°C 20's, 60 °C 1 min REEZIE(E S, 40 PMEIR;
PLFIERR 0.5 °C 11 60 °C FTFZE 95 °C, HHHFRAME
W 10s, RAGTAR ML o AR AR e B T B AR AR
il 16S rRNA HER%L,
1.4 16S rRNA £ [HA MiSeq M FF & F514b T8

16S rRNA JE[H V4 [X /7 ] Illumina MiSeq
PE250 Wl /57 & (Faii i K24 250 bp), 16S rRNA
FE[R V3-V4 X MiSeq PE300 751 45 (3
Ui RiFE 300 bp). V4 X PCR ¥4 5141
515f (5'-GTGCCAGCMGCCGCGGTAA-3")#l 806r
(5-GGACTACHV GGGTWTCTAAT-3"), # 1K
JEZ5 290 bp!'”; V3-V4 X PCR IS K
338f (5-ACTCCTACGGGAGGCAGCAG-3")Fl 806r
(5'-GGACTACHVGGGTWTCTAAT-3"), ¥ 7K
J¥ £ 460 bp., PCR ST 1K F (20 uL): 5xTransStart™
FastPfu Buffer 4 uL., dNTPs (2.5 mmol/L) 2 uL,
TransStart® F. astPfu DNA Polymerase (2.5 U/uLl)
0.5 uL, 1E. KI5 1#5(10 umol/L)4% 0.5 uL, Ffdh DNA
2 uL, ddH,0 10.5 uL, PCR [ &14: 94 °C 4 min;
94°C30s, 50°C30s, 72°C 30s, 30 PMEH; 72°C
5 min, W7l _E i SE T A B 25 RHE AT BR A W SE

W7 % P 4b P 3 Quantitative insights into
microbial ecology (QIIME)#{4:5¢ i . PE reads 75 /¢
HHE Overlap S¢ RIEFTHFE , XK & A £icH A 7
1€ 5 #RAE Barcode 3 411K I3 4144 BEAE ok IR RS T
SR, XPEERES P IVECH TS 7R 97%

7

i
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ARRLEE KA |, i3 Usearch J5 X} e 5147 4
412G (operational taxonomic units, OTU)X43,
TER KB LR a1k, 155] OTU MRERF4,
FEA = OTU At ; & JH RDP classifier D135
Xt 97%ARIKERS OTU FRIFAN AT 020
Br; BT OTU YR AR AL, IR
FREL Ace. WRFZAEPEFE%EL Shannon F1 Simpson
MR FE 5 %% Good’s coverage.,
15 Zitoth

KA AE I3 . 5 2253 H Al Duncan 1655 |
£ F Bray-Curtis 5535 19 A B i 2 48 RO 43t
(non-metric multidimensional scaling, NMDS) Fl
ANOSIM J3Hr X 4% Py 7 A5 ) A T A W e v 4
JS IRV AT U3 T o 22 S VR E DR O B A T
Welch’s ¢ test, FTFH%{4 A Statistical analysis of
metagenomic profiles (STAMP 2.1.3)1"1,

2 HR508
2.1 ElHFAHRMEDEEE 16S rRNA EE
P NeE B PCR 455380, FHMEXT BEZH P18 T

55, VHSUCRIER] 90%, FRiEfhZk R 55 0.99,
A AASC T FM /K A= 4 16S rRNA KL R4k
H4(6.51+£0.56)x10%/L .

#F 1 16S rRNA EEFH#E5R
Table 1 Overview of the 16S rRNA gene sequencing

2.2 16S rRNA EE [0 A X 13 R0 55 B P 48%
VSEZ=I Tt

FERIRES: VA KN 1-2 146, VA K 10
S V3-VA IR 1-2 Ji %%, HOCPEH 55 R 1k %
99.6%LL 5 [H)— 3> X I8 (V4), Bl 2 1 i
OTU Wl BIgimEE 1); [W v4e XIWFALE,
V3-V4 PR OTU S B4 GE 1), £
FEVERE RO T2, V4 XN 1-2 J7 1 10 T,
& #f Shannon 11 Simpson $8 5032 I 18 FE 52 i AN\
F; 5 va RIFEHLE, V3-v4 XIlFF Shannon
FEEUWAR, Simpson $8 8= . DA B IR R, Xf
FIA]— D DI, RPf SR w5 32 2 iR 3 99.6%
amn va KPP, F 1), BT ERETT S Y
o OTU ki) ; 5 va KIMFFHIEL, 7EAHT
WP IR BE T (V3-V4 DX 3 2500 5 ig /L), V3-V4
DX 4G 2] i) OTU % BH I ik /b , BT B Shannon
ZREPEFE KA B FRAK , {2 Simpson ZAEVEFE BURN SC
2.3 ARIN XN FREREEENIM
HR—H M

KT L, V4 XKWF 1-2 J7. V4 Xy
10 H1 V3-V4 I RE 1-2 J7 3 Rl 7 RARFS Y 13
G A 2B 5 A 4 EL iR 98.15% .

WYy ik S

Sequencing method Reads

Coverage OTUs Shannon Simpson

Va4 X 10 71 %

V4 with sequencing depth of 100 000

V4 XHFP 1-2 J7 4%

V4 with sequencing depth of 10 000—20 000
V3-V4 X 1-2 ik

V3-V4 with sequencing depth of 10 000—20 000

130 750 (4 858)

22 492 (5 494)

17 276 (6 635)

09996 440 (18)*  3.085(0.262)a  0.161 (0.025)b
09962 340 (23)** 3.153(0.130)a  0.150 (0.017)b
09996 145 (4) 2.533 (0.050)b  0.236 (0.012)a

e DL ERIRYSE A, SR bR R 2 V4 KT 10 T 4% 2 AT, V4 XA V3-V4 KIE 1-2 T 44 3 475
*FIRE 16 Ml OTU (X EEH 0.45%), ** LR 15 B OTU (FEXFFEN 1.2%); Duncan 2 HA 45 B0 FBEAR I

S HR[20], NG TFEEER 0<0.05 /K-

Note: The above data are averages of the parallel samples, with standard deviation in brackets; V4 with sequencing depth of 100 000
included two parallel samples, V4 and V3—V4 with sequencing depth of 10 000—-20 000 included three parallel samples, respectively;
* indicated that 16 archaeal OTUs were detected, ** indicated that 15 archaeal OTUs were detected; Letter markers for multiple
comparison result refer to references [20], the lower-case letters represent a<0.05.
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98.99%7%1 99.5% (& 1A). TEJEAKFE I, 3 FpiF
J5 FAAR W T RE P A A W AE V4 IXDIT
1-2 J5 14 94.06%, 7£ V4 IXTF 10 J7H 5 94.61%,
TE V3-V4 X F 1-2 795 98.13% (&l 1B). 7E
JEACE EXF iR 3 Ry AR AR A R AT
Pearson ZEPEAICPE MR, 3 Fhilly Uy kA%
(18 TR R P o Bl A O S R AR A A AR X
JE(E 2). L REHRFEW, 3 Ay X3k

M Others Shared populations

Percentage (%)
v
[l

Percentage (%)
4
(=]

1 V4AFIV3-VAXARENFRERSEEPLERE
MEBNHFERENLBERSERNKFQMEBEKTF
B)FFrEBESE

Figure 1  The abundances of different and shared
microbial populations at class (A) and genus (B) level in the
microbial communities obtained by 16S rRNA gene V4 and
V3-V4 sequencing
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Figure 2 The Pearson analysis for the microbial
populations obtained by 16S rRNA gene V4 and V3-V4
sequencing

BE PR S0 A Py JSBE (N A 7K ) B LA X 3 B
AT i — 3

WRE B AR, F—IPRRESR
WP ARG R A —E 2R, (AREEK FILT
AN RN AR R ARAS A TR AE , 76 NMDS K R 3H
LA W i I 2 (1 3) o AR RN 3 X3S (V4)AS [R]
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04F Stress=9.850 942¢-05
0.2}
Q0
s 0.0F ®® oo
% & Two samples overlapped
7 021 o V4 with sequencing depth of 100 000
O V4 with sequencing depth
-0.4r  of 10 000-20 000
® V3-V4 with sequencing depth
061 of 10000-20 000
1 1 1 J
-0.5 0.0 0.5
NMDSI

3 V4§ V3-V4 XAEINFRERSERA NMDS
PRl

Figure 3 The NMDS analysis for the microbial
communities obtained by 16S rRNA V4 and V3-V4
sequencing

JPURBE(1-2 JT 1 10 J74%)7E NMDS & -4 BH i
SFF, AR X I8 (V4 F V3=V4 XA R AR
JE(1-2 T3 %5) 343 M T BEAE NMDS & Bl g 43 FF .
RIS Gt , V4 F1 V3—V4 X F 3545 00 B RE ] 3 oK
TP B EE 2 F(ANOSIM 730, P=0.1).
24 ARINFXEFARERESHEEEFPETFE
EFEREEFNREDLEEH

W 2 s, MR EE2E SR, 75N
KL, VA XIF 10 755 Va4 KN 1-2 J7 T Fp
WP IRBE T JLFAAEEA F 5 A Bt 22 5
A IR BE(R] 4A); V4 IXIF 10 15 V3-V4
XMy 12 7 BRI T O AR P 2
Gl

Deltaproteobacteria . Gammaproteobacteria

Betaproteobacteria FIX} F FE M AF1E B & V2 7
(Kl 4B, P<0.05); V4 Xill/¥ 1-2 15 V3-v4 X
W 12 J7 W9 R R A A 2 R

Epsilonproteobacteria Deltaproteobacteria

Ay Ay

Alphaproteobacteria 1 Deferribacteres FAX} 3 [A]
FAAE R P22 5 (K 4C, P<0.05). 7E/@/KF I V4
X 10 75 V4 KXW 1-2 T3 PIFey R
TR BB B 2 R A H
PYIZRRE(K 5A); V4 XTI 10 775 V3-v4 Xl
F 12 TR Desulfobotulus. Arcobacter .
Sulfurospirillum . Desulfomicrobium . Desulfococcus .
Geobacter . Desulfotignum Fl Desulfocapsa 5 E
Y 28 e AR N W A A WA 2 & (K 5B,
P<0.05), {HiX SEAE YR BFAERE & Hh o5 HUTE 5%
s VA XIF 1-2 775 V3-v4 XIF 1-2 JT i
I T AR 3 BE T A S 3 22 S i Sl AR W S A
B Z (B 5C, P<0.05), Hoa iy
Sulfurovum (V4 [X. 49.49%, V3-V4 [X 62.67%), H:
b BLA 0 25 1 22 R 0 AR WD R R R b o e
5%LLT .
3 WiESie

YT Tllumina MiSeq e il o 5 3824 Kl
JPIASEIRE, 5149 5155 F1 806r 4141 V4 IX
PP 2T, SRR T 2010 4R HIBERGAE P2
11X (Earth Microbiome Project, http://www.earthmic
robiome.org/) &L A BT 519 K X3 . 514

*2 BENFEFEEEEFHNNBHEMERAE V4§ V3-v4 KNFRSERF PN

Table 2 The relative abundances of differential microbial populations in the microbial communities obtained by 16S rRNA

V4 and V3-V4 sequencing (%)

ZKF- V4 XM 10 77
Class level V4 with sequencing depth

VA XMF 1-277
V4 with sequencing depth

V3-v4 Xl 1-2 77
V3-V4 with sequencing depth

of 100 000 of 10 000—20 000 of 10 000—20 000
Epsilonproteobacteria 53.96 51.37 64.23
Deltaproteobacteria 17.99 17.96 11.40
Gammaproteobacteria 2.75 2.31 1.43
Deferribacteres 1.37 1.90 0.99
Sphingobacteriia 1.16 1.22 0.69
Betaproteobacteria 0.83 0.66 0.46
Alphaproteobacteria 0.12 0.12 0.05
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A
95% confidence intervals
P value
chlfBaczz ; | L 1 1 1 1 © 1 1 1 1 i 0.050
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Lentisphaeria | (@) 3.48¢-3
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Epsionproteobacterio | —————— @ | 0.011
Oligosphaeria | [ 0.018
V(2.1 Bac22 @ 0.018
Bacilli | (¢} 0.026
Deferribacteria (@] 0.032
SB-1 | (@) 0.045
Deltaproteobacteria _— —_———— 0.048
Alphaproteobacteria | ¢) 0.049
! ! ! ! ! ! ! !
0.0 643 -20 -15 -10 -5 0 5 10 15

Mean proportion (%)

O V4 with sequencing depth of 100 000

Difference in mean proportions (%)

O V4 with sequencing depth of 10 000-20 000

B V3-V4 with sequencing depth of 10 000-20 000

4 V4R V3-V4 RAEMFRERSEHTHEMNFEEGEZEZRNMEMEEERKF)

Figure 4 The microbial populations that showed significant difference between the communities obtained by 16S rRNA gene

V4 and V3—V4 sequencing (at the class level)

515f F1 806r H Caporaso 5511, XA W) o5 %
S G R A DS R IR B R By A /N ]
Parada % & BZE YIRS X Gammaproteobacteria
WAL, I AT TR X — B A
ASCh A BT AR, anfE— P RET, V4 X
WP 3RS B R HE R Gammaproteobacteria A X
FRER 231%, mTF V3-V4 X TR Y T
' Gammaproteobacteria X} F & 1.43%. &
F514 338f Fil 806r X} V3-V4 X GEATH 18, A 3k

B2y 460 bp ¥ HEF . HRMWFIIGE B EWET
FH T Bl 8 2 2 06 R A S B0 &2, BEAS I U
W LS T FP 2 2ot S LRI, X F &
(A2 SR A I 2 5, 0P A A o 3 i, 4n
AHXF V4 D FE (29 290 bp), HmillF 150 bp )
B B AT L A A we oK, T V3-V4 X el
BE 2 /D H A 250 bpo PLKTEL Hlumina 77
B T A0 Lk F] 400 bp, W5 BAS 78 A
FEAI -
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A 95% confidence intervals P value
Saccharofermentans | 5 0017
Brevibacillus | o 0.017
VC2.1_Bac22 norank l=h‘ ' l - =| ) [ 0.050
0.0 2.7 -0.8 -0.6 -0.4 -0.2 0
B Acholeplasma m [] 7.04e-4
Desulfobotulus gg= o 1.56e-3
Rhodocyclaceae unclassified g o1 3.47e-3
Candidate_division_WA6_norank | ° 3.49¢-3
Acrobacter g ol 5.15¢-3
Sulfurospirillum = 1ol 5.23¢-3
Erysipelothrix | o 5.71e-3
Desulfosarcina | o 9.82¢-3
Desulfomicrobium g= o 0.012
Desulfococcus = Fo+ 0.013
Geobacter g ol 0.015
Desulfotignum  e— —o0— 0.017
Brevibacillus | o 0.017
Streptococcus | o 0.017
Shinella | o 0.017
Sedimentibacter | o 0.017
Syntrophous P o] 0.021
Marinobacter | o 0.025
Desulfobacteraceae unclassified F= o 0.027
Desulfocurvus | o 0.031
SB-1_norank | ¢} 0.033
Leptolinea | [} 0.033
Sulfurimonas § o 0.045
Desulfocapsa m— —o—1 0.045
0.0 42 -2 -1 0 1 2 3 4
¢ Acholeplasma | ° 7.25¢-4
Desulfotigum g Lo+ 3.34e-3
Victivallis | ° 3.43¢-3
Atopostipes | ° 5.67¢-3
Desulfobotulus | o 5.89¢-3
Sulfurovium | —— ——— 6.55¢-3
Desulfobacteraceae unclassified | <} 0.012
Geobacter | ° 0.015
Simithella | ) 0.017
Acetobacterium | ° 0.017
Desulfofustis | ° 0.017
VC2.1_Bac22 norank g @ 0.018
Desulfarculaceae uncultured | (<) 0.018
Desulfosarcina | @ 0.021
Desulfarculus | e 0.024
Desulfovibrio | ° 0.025
Deferribacteraceae_uncultured | [S) 0.026
Desulfobacteraceae unclassified | ) 0.026
LNR_A2-18_norank § ro+ 0.026
Proteiniclasticum | ° 0.029
Marinobacter | ) 0.031
Desulfovibrio | ° 0.033
SEEP-SRBI | ° 0.033
Halomonas | ) 0.033
Thiohalomonas | ° 0.034
Salinihabitans | ) 0.038
Clostridia_unclassified | ) 0.038
Candidate_division WS3 unclassified | ° 0.039
Thauera | ° 0.039
Denitrovibrio | ey 0.041
SB-1_norank | o) 0.045
Oligosphaerales norank | 1) 0.047
Desulfococcus | @ 0.048
0.0 626 -20 -15 -10 -5 0 5
Mean proportion (%) Difference in mean proportions (%)

O V4 with sequencing depth of 100 000 ® V4 with sequencing depth of 10 000-20 000
m V3-V4 with sequencing depth of 10 000-20 000

5 V4R V3-V4 EAEIMFRERSEHTENFEEGEZERMEMLREKT)
Figure 5 The microbial populations that showed significant differences between the communities obtained by 16S rRNA
gene V4 and V3—V4 sequencing (at the genus level)
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16S rRNA J& PRI 3 DX 3l Al e 8 B X TR o
ZREVEFR AT HA SR . A SO FHREAR
V4 KIMFPEREEH 1-2 T =E 10 &, X%
B E AU 99.62%HME 99.96%, @%ﬁmwu
) OTU %t i 340 (& 15 N OTU)HS i3
440 M 16 NHTHE OTU), Z KR OTU KZ4L
H IR, X 3R BB ) R R AT IS B R AR
WA EREIRRE . P& .
FPAN B4 Sz OTU Xl 734 it B 58 AR R, PR I
URBESE N J2 80 OTU Hdat KO B2 3 i i AR A it
o B T (R AG I0 28) Py 2 D 2 A B R R T S
Hm(EE A b, AT B 3 Ry 03k
153 WY AR A TR YR VA XY 1-2 J7h
17 94.06%, TE V4 IXIF 10 7R 94.61%), 22
SE P SRR TR A P OIT 7 LLEEAR A, PR
TR BE B BRI R R BT, eI IR
FEmS R ST, V4 IXIPERTE T 340 4~ OTU
(& 15 45 OTU), BB mF V3-Vv4 KT
145 4~ OTU; V4 XilF¥ Shannon ZFEMEFEE %
=T V3-V4 XilF, {8 Simpson Z P48 SO SC
E%ﬁ%ﬂ@%ﬁﬁﬁ? V3-V4 Xy, BiARBMSR R
B, V4 X7 Al e SO0 TR o ZREMEFREL
il o MEA SRR, V4 KIFE 10 TS o
ZHVERRELE V4 XKWF 1-2 TR T V3-V4
XM 1-2 J1

Tt S WKL T B KF, V4 XY 10 77
5 12 TR R EE T JLFASETE A X 3 AL
A2 TR YRR, X% S SR A
FPUREE T SO 35 553 08 2] 99.96%F1 99.62%
Mo B, BFNFFEE. Wrsiy. BdEit
PO gEsEa M, ol AHERR R AR E . Wi,
UL TR SR L (0 P R B, AR AS A B R 25tk mT LA
R AR L. V3-V4 XMF Y V4 X
WP A, FEAEPIRE T, AT A B
PEZESMMAY R 2, Hhaa iR
HW2ERE Epsilonproteobacteria (51.37%:64.23%)
FI Deltaproteobacteria (17.96%:11.40%).

A SCHHE R T 16S rRNA JE R[] 6 [X 5,
%ﬂ@ﬂ}‘%‘/ﬂ“ X6 [ AR TR A A3 A AR T < o

ERE N, IR R B — 2 K GE AR P A
Uﬂﬂﬁ—zlil%‘%fgléﬂ 16S rRNA # D155, MR 4a+E D15k
B P BR ), AN [0 O 3 %o B R 2 s o0 BT 11
S 43 A B AELRE I P R B s — o R R T
HE o ZREMEFERG VA K5 V3-V4 KN F 3R
o ZHERREH B AE, BN FEERA R
22 S e S I P K A EE T D
WY AR, DA T RE T V3-V4
DX P S e 7 = 2% o e, i L T R AR 2 ] R
BRI R RS2 2K 16S TRNA BRIL(E ., V3-V4
DX 3 AT AR R XS B A3 BT 00 B 3 Xl b, R
(7] 050 358 G2 PO % 0 BT 2 6 R O % 5 2 R
P2 BINR A G — B 00 [ A A
B, NTA B A [ 5E 3 X AN TR SR AR A ™
A RSB BIE EAT Meta S08T, 76 BT R A28 RS
A R A E BRI (AR I ) G A= R T 2H AR IR K
LA

ARSI T Z 0 R E] VA KPR
FEZ) 290 bp, V3-V4 XIFP 1T BEL 460 bp,
I, V4 X i MiSeq PE250 {7 - 4 (B ]
FP R BER IR 250 bp)5E ., V3-V4 XF i MiSeq
PE300 7 15 (sl 74 BE 7T 3K 300 bp) e Ao
& MiSeq PE250 Fll MiSeq PE300 il J5 v 145
B AR IE JC I HERR P -5 AN 8] AT RE X T #E
A3 M B RE I
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