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806R (5-GGACTACHVGGGTWTCTAAT-3") I/l
BESLAMFES 95, Ll A MiSeqill - F &
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UPARSEFEF 1 7E97 % A PE K - B AR 22
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52151+5085555296+5147, Horf F 58 i 2 il
/DR A SIS 1(60100)FISIB3(46834), #FOTU
FFAE, (R IR —BUT 5141(46800),
[ R 7 IR R SIBAISISEE S B3R5 £4999.7% (1)
EE G HAARE S OTURM B 42k T4 0 (K]
2), FWI4680055 I 7 VR BE BE LU 4 1A Sy A BiF
SR ZHEE

T TEE 7K, DASTSHEE SR i 2 043
FKHSTHH & FSIBH, AMEN TR EXS
(#£2). MOTUK¥ LI, SISK: S OTURL &= Al
ShannonZ FEVEFE 5 5.8 5 T°SIB, H.Chaol fif
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1. 3FIAF SRR AAIEDNA R = B RAE R
Table 1. Yield and purity of shrimp intestinal DNA extracted by three kinds of DNA Kkits

DNA concentration/(ng/puL)

Sample/DNA Kit OD;5/OD1g9
NanoDrop PicoGreen
SIB/Bacteria 1.90£0.03" 175.61+8.66" 115.66+6.15"
SIS/Stool 1.6740.02° 28.39+8.90 11.36+2.92°
SIT/Tissue 1.93£0.12° 40.9448.51" 4.56+1.10"

Means with different superscript letters in the same column are significantly different (P < 0.05).

M 1 2 3 4

5

6 7 8 9 10

1. 16S rDNA V4[X 3|43 4FADNAKIPCRY 1
Figure 1. PCR amplification of 16S rDNA V4 region with DNA templates extracted from shrimp intestines by
various DNA kits. M: DNA marker; lane 1: Negative control; lane 2—4: SIB1-SIB3; 5-7: SIS1-SIS3; lane 8-10: SIT1-
SIT3. SIB1-SIB3, SIS1-SIS3, and SIT1-SIT3 indicated DNA samples extracted in triplicate from shrimp intestines by

Bacterial, Stool, and Tissue DNA Kits, respectively.
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Figure 2. Rarefaction curves for the OTU numbers of
shrimp intestinal microbiota. SIB1-SIB3 and SIS1-SIS3
indicated DNA samples extracted in triplicate from
shrimp intestines by Bacterial and Stool DNA Kits,
respectively.

Y £ B ) Bray-Curtisfg 825 7+ . 3, i —20ESE
SIBREfhH B AR XS B . BbAh, SIBE{SISEH A
(] AR BA 1 8 B50HT 5 25 = T STB AN SIS [i] Y AH AL 14
(323), USRI & m DR A R 4l i 22 R D I
e TRl SBR[ A 50
SIBFISTSAF fi 73 il JLAG I 21 19 F11 344> E A
1T, SRS TF IR W4 AR B TRT]
(Proteobacteria) 7 I A FE i 7 35 LL 4 X #5
(>80%)FATE . BIE T X Lhy-A8 T TR A e A 3,
HE N o-EIL RN, 7355 SIBAI78.35%
3.00%, 43515 SISHY75.52%15.14% ., SIBAHE
S2BNSE LT 4 SR JERE T ] (Firmicutes) . 4
FFEE ] (Bacteroidetes) . JiXZE ] (Actinobacteria) |
57| ] (Planctomycetes) Filik 2l £ J(Cyanobacteria).,

/2. MiSeqi=i@ &M F 5 1N A B B 25 414
Table 2. Analysis of diversity of shrimp intestinal microbiota by MiSeq high-throughput sequencing

Number OTU
Sample/DNA Kit
Phylum Class  Order Family Genus OTU Coverage/%  Chaol Shannon index
SIB/Bacteria 12+1 2242 4243 9743 184+l  462+8 99.69+0.02  589+15 1.52+0.02
SIS/Stool 1562 2744 47#3  104£5 19712 542447 99.72£0.02  641£51°  2.01+0.12°
* indicates the means in the same column are significantly different (P<0.05).
0.20
A1 T IR B T HE R DN AZEMiSeqil 7 f5 46 0 1 01s] A8l .
EEEZia o] e
2.3 RGBSR AT o o o153
X6 RS LS OTUR TR ISt 2 0
Iy (DCA)SE R ANE 3 s, SIBHMISISHI3 A 0.00 1 A .
HEMEAAS AR AN —I, HMWHE R Eadonis ~0.05 1
Jaccardflladonis BrayZ: S #PiA M i 35 (P<0.01), X 010 ' o

% W 0 TR R 8 1) 4 B BBAY R DN A 28 g e
e e WA I AL 2E S % . 73— 5, SIB
3N E R R R, MSISHEE R
b AR AE AR L LU, I SIBEE S K]
BRI A2 R 2E B S AR RIVER 2 M A X SIS B v o 4%
FES A B FEPE L R, SIBE AR LRI 3 A
ZERARIMESR R & T SIS (K3), NHEE &)Y
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Figure 3. Detrended correspondence analysis (DCA) of
community structure of shrimp intestinal microbiota.
SIB1-SIB3 and SIS1-SIS3 indicated DNA samples
extracted in triplicate from shrimp intestines by
Bacterial and Stool DNA Kits, respectively.
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3. SIBMISISH falB) R HE S M MBI EF LSS AL
Table 3. B-diversity comparisons among replicates (SIB or SIS) and between treatments (SIB and SIS)

based on OTU table
. Similarity index
Level Data size
Jaccard Serensen Bray-Curtis
SIB 3 0.5830+0.0266" 0.7360+0.0211° 0.9767+0.0029"
SIS 3 0.5527+0.0272° 0.7117+0.0229° 0.9537+0.0134°
SIB and SIS 9 0.5119+0.0246" 0.6770+0.0215" 0.809620.0153°

*Data sizes are the number of data points of the pairwise comparisons within the replicates or treatments; Means with different superscript

letters in the same column are significantly different (P<0.05).

100 1 =
— — —
. 801
% Unclassified
§ m Total non-dominant
< 60 1 < .
g » Cyanobacteria
= Actinobacteria
(5]
% 40 - = Planctomycetes
< Bacteroidetes
o~ L.
= Firmicutes
20 1 = Proteobacteria
0
Phylum SIB1 SIB2 SIB3 SISI SIS2 SIS3
Proteobacteria/% 81.25 82.00 81.46 80.01 81.45 82.02
Firmicutes/% 3.07 299 3.08 1297 12.52 11.96
Bacteroidetes/% 1.46  1.35 137 245 197 242
Planctomycetes/% 0.56 049 052 149 139 1.36
Actinobacteria/% 0.66 056 0.66 0.37 0.26 0.30
Cyanobacteria/% 0.50 040 031 026 022 0.20
Total non-dominant/% 0.08 0.07 0.08 023 0.16 0.16
Unclassified/% 1243 12.15 12.52 221 203 1.59

[El4. HRAEBNE AN EE
Figure 4. Relative abundance (%) of dominant bacterial phyla in shrimp intestinal microbiota. SIB1-SIB3 and SIS1-
SIS3 indicated DNA samples extracted in triplicate from shrimp intestines by Bacterial and Stool DNA Kits,

respectively.
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FESIBHAR I E . ILAh, BREFIVE S

e 1ok, SIBAISISH 4351 ¥4 12.36% A1
1.94% 175 & T 40w B Unclassified] ], DA 3R
WY, o R 2S5 550 & BT B AR i R BF DN A £
PCRY HEFIMiSeqilll 7 )5 Fr s L3 1 & —2uwy, H
P X R ZE0 3T PA K Unclassified| ] A9 3 FE K
AR S-S e

M SIBFISISHAT 751 4 B =0.5% L HF
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JEFOTUL RUNEAT/R . SISHTIMEHEFE, I
A7 SSIBILARHER, 554 HAESISH ML
#e; MSIBHAINLHFL, H P LR EE
(Carnobacteriaceae) N SIBM A L H#EL . INE R
(Vibrionaceae) LA i E L HAAAE T FrA RS, JF
K AT & @ (Photobacterium) . JNIE J& (Vibrio) Fl
Aliivibrio 3MEH IR AL, b JLF 5 4
OTU LT FIHE L) A CHT TR 8 N A XA, FiEek
B BH(Streptococcaceae) 7E SIS HHHZ A IR TR & BT
AR, (HLESIBAF I HA0.02%, H
73 EEJE T 3LEKE 8 (Lactococcus) F)OTU3HI
OTUI23ZH M, W& NSISHILHOTU, SIBAY
5 A EL 5E 4 Unclassified (O TU2K A, (HH:

TESISHAYHESS Tl SIBHISISHS = FIEH PU 34t
FA 5 R 2L 4 BH(Rhodobacteraceae) fil  OTUS#
A Unclassified®l, M SIBHISIS H % 5 12N
#RL, BROTUSHFIOTUG6IX 1~ Unclassified B 7E
SIBFISISHHFFEA Y, LU KIRERHESIBH = 1
2 T HAESISH S, HARO MR 3= B AE W
HSRE S RIAR A 2 S, AR, R UL
PJB L FHOTUR T B2 7ESIBAISIS [A] 1 2 i 2 5
e i 35 25 5 o LA e BH I AR & iR i 4 Kk 2
LA R BFDNASERRCR, TTintEl ], #H. @ik
FOTUKF LA R 22 5, &8 Hmif. 95—
JrHL, 5 DA PRI T R B = 1% 0 JE A A
O BB, ASHIEST MR A A% O o R 32 5 R/ IMEIR el

4. SIBFISISHMEIMNER . BFMOTUEELLE

Table 4. Abundance comparisons of dominant Families, Genera and OTUs between SIB and SIS samples

Dominant Family Dominant Genus Dominant OTU
Family SIB/% SIS/% Genus SIB/% SI1S/% OTU SIB/% SI1S/%
Vibrionaceae 75.38+0.45 70.16+2.00° Photobacterium 70.81£0.53  65.70+2.04 OTU1 70.79+0.53  65.67+2.05
Aliivibrio 2.65£0.06  2.20+0.04°  OTU4 2.65£0.06  2.20+0.04"
Vibrio 1.93+0.05  227+0.09°  OTU7 1.42£0.07  1.60+0.05"
OTU60 0.51+0.04  0.67+0.05
Unclassified 11.78+0.16 1.81+0.28" Unclassified 11.78+0.16  1.81+0.28" OTU2 11.78+0.16 1.81+0.28
Rhodobacteraceae  2.72+0.06 4.71+0.60" Paracoccus 0.50+£0.03  0.3040.05" NA NA NA
Marivita 0.27+0.02  0.55+0.14°  OTU115 0.27+0.02  0.55+0.14"
Unclassified 1.83+0.11 1.83+0.03  Unclassified 1.83+0.11  1.83+0.03 OTUS 1.83+0.11  1.83+0.03
Unclassified 1.13+0.05 1.14+0.06  Unclassified 1.13+0.05  1.14+0.06 OTU6 1.13+0.05  1.14+0.06
Flavobacteriaceae  0.92+£0.08 1.61+0.15° NA NA NA NA NA NA
Carnobacteriaceae  0.70+0.05 (.14+0.03" Carnobacterium  0.70£0.05  (.1440.03" OTUS8 0.61£0.07  0.07+0.03"
Planctomycetaceae  0.51£0.03 1.39+0.05° NA NA NA NA NA NA
Alteromonadaceae  0.35+0.04 0.56+0.02" Haliea 0.33+0.04  0.54+0.01" NA NA NA
Moraxellaceae 0.27+£0.01 1.70+0.14" Psychrobacter 0.24+0.01  0.90+0.10" OTU19 0.02+0.01  0.50+0.08"
Streptococcaceae  0.02+0.00 9.47+0.36" Lactococcus 0.01£0.00  9.19+0.32" OTU3 0.01£0.00  8.29+0.25"
OTU123 <0.01 0.90+0.07"
Leuconostocaceae ~ <0.01  0.61+0.07 Leuconostoc <0.01 0.61£0.07"  OTU9 <0.01 0.50+0.06"

", " indicate the means in the same row from the same taxon are significantly (P<0.05) and very significantly (P<0.01) different,

respectively; NA: not available, as the abundance of any single Genus or OTU is below 0.5%.
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KICHHJE . OTU2 (Unclassified), FLEKFE |
Aliivibrio . JRHEJ& . OTUS (Unclassified) IOTU6
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24 RBOTUFFIRGHISTHT

MZFEAFTR, SIBFISISHE S M ALA 134
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KP765761. EzTaxonJ¥4! Lt 43 #r it — A E T
H10410TUEE K L4, e5HaH

Vibrio shilonii AK1' (ABCH01000080)
Vibrio aestuarianus ATCC 350487 (X74689)
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Biases on community structure during DNA extraction of
shrimp intestinal microbiota revealed by high-throughput
sequencing
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Sciences, Guangzhou 510301, Guangdong Province, China

Abstract: [Objectives] High-throughput sequencing technology is increasingly applied in intestinal microbiota of aquatic
animals including shrimp. However, there is a lack of standard method or kit for DNA isolation from shrimp intestinal
microbiota, and little is known about the effectiveness and biases regarding DNA extraction based on high-throughput
sequencing. The aim of this study was to study the biases of different DNA extraction kits on community structure of
shrimp intestinal microbiota through high-throughput sequencing, and to better understand the structure and composition of
bacterial flora associated with healthy Litopenaeus vannamei. [Methods] We extracted the total DNA of intestinal
microbiota from L. vannamei with three commercial kits designed for DNA extraction from bacteria, stool and tissue
(Omega, USA). DNA quality was evaluated based on the absorbance ratios of 260/280 nm by NanoDrop, while DNA
concentration was quantified using PicoGreen. Then Illumina MiSeq high-throughput sequencing was used to examine the
intestinal bacterial communities following PCR amplification of 16S rDNA V4 region. [Results] The yield and purity of the
DNA from the Bacterial Kit (SIB) were superior to those from the Stool Kit (SIS), whereas the DNA from Tissue Kit (SIT)
presented too small amount to be amplified efficiently. The average sequence reads obtained from SIB and SIS samples
were 52151+5085 and 55296+5147 respectively. After resampling at the same depth of 46800 reads, the operational
taxonomic unit (OTU) number and Shannon diversity index of SIS samples were significantly higher than those of SIB
samples. By contrast, the reproducibility of OTU among SIB replicates was higher than that among SIS replicates. The
dominant phyla of SIS and SIB samples were identical, including Proteobacteria, Firmicutes, Bacteroidetes, Planctomycetes,
Actinobacteria, and Cyanobacteria. However, the relative abundances of almost all the dominant groups at various
taxonomic levels differed greatly between these two samples. [Conclusion] Significant biases on community structure of
shrimp intestinal microbiota were detected which originated from DNA extraction. And the core microbiota of the healthy
L. vannamei in this study was mainly composed of genera Photobacterium, Lactococcus, Aliivibrio, Vibrio, as well as three

other unclassified groups.

Keywords: DNA extraction, commerical kit, Litopenaeus vannamei, intestinal microbiota, high-throughput sequencing
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