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Table 1 Sequence reads generated per sample of gut
microbiota from cultured hard clam

Sample Reads Percentage (%)
CiguO1 40,253 9.68
Cigu02 46,652 11.22
Cigu03 17,565 4.22
Cigu04 35,051 8.43
Cigu05 46,835 11.26
Cigu06 31,124 7.48
Cigu07 34,295 8.25
Cigu08 49,153 11.82
Cigu09 18,931 4.55
Cigu10 24,183 5.81
Cigul1 19,353 4.65
Cigu12 52,486 12.62
Total 415,881 100.00
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Fig. 1 Relative abundance levels (percentages of each phylum with respect to all valid sequences) of different

bacterial genera associated with the gut microbiota of hard clam.

Table 2 Taxonomic assignment of nanopore reads (%) of gut microbiota from cultured hard clam using the Epi2me

platform
Vibrio Mycoplasma ~ Endozoicomonas Bacillus Anoxybacillus ~ Umboniibacter

Cigu01 57.52 15.10 19.11 0.12 0.03 0.03
Cigu02 3.43 38.59 46.95 0.14 0.03 0.02
Cigu03 55.90 8.90 10.15 2.53 0.45 0.21
Cigu04 25.13 24.68 27.22 1.12 0.20 0.08
Cigu05 0.53 0.36 0.28 66.03 1.02 0.02
Cigu06 58.59 4.65 15.22 0.14 0.04 0.50
Cigu07 7.77 0.83 7.86 0.24 0.06

Cigu08 35.29 60.15 1.43 0.21 0.04

Cigu09 18.39 36.83 25.23 2.33 0.44

Cigu10 65.96 17.73 4.54 0.70 0.15

Cigul1 43.85 25.20 14.42 1.61 0.33

Cigu12 1.22 0.63 2.75 13.58 15.89

Average 31.13 19.47 14.60 7.40 1.56 0.71

Satandard 24.86 18.59 13.57 18.84 4.55 1.98

error
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Table 2 Continuted

Alkalispirochaeta Sulfurimonas Spirochaeta  Arocbacter Other .NO . Total
genus  classification  (Reads)

Cigu01 0.24 0.01 0.24 0.04 1.51 6.04 100
(40,253)

Cigu02 0.00 0.01 0.02 0.00 2.79 8.01 100
(46,652)

Cigu03 0.13 0.07 0.13 0.08 3.21 18.25 100
(17,565)

Cigu04 2.28 0.05 1.98 0.04 2.83 14.38 100
(35,051)

Cigu05 0.00 0.01 0.00 0.00 0.47 31.28 100
(46,835)

Cigu06 0.21 0.50 0.10 0.81 3.18 16.06 100
(31,124)

Cigu07 0.01 2.11 0.01 1.28 9.09 63.74 100
(34,295)

Cigu08 0.02 0.00 0.02 0.01 0.34 2.48 100
(49,153)

Cigu09 0.07 0.12 0.05 0.07 3.46 12.83 100
(18,931)

Cigu10 0.08 0.22 0.09 0.08 1.55 8.84 100
(24,183)

Cigul1 0.73 0.08 0.56 0.08 2.26 10.80 100
(19,353)

Cigu12 0.02 0.05 0.00 0.06 2.29 63.07 100
(52,486)

Average 0.32 0.27 0.27 0.21 2.75 21.31
Satandard 0.65 0.60 0.56 0.40 2.25 20.96

error

Table 3 Species identified (%) in five dominant genera of gut microbiota from cultured hard clam

(A) Genus Vibrio

V. mediterranei V. splendidus V. aestuarianus V. artabrorum V. gigantis Other species
Cigu01 63.38 4.19 4.76 3.38 2.64 21.66
Cigu02 50.62 6.74 4.93 5.18 5.68 26.84
Cigu03 68.39 3.08 4.43 2.26 2.49 19.35
Cigu04 72.79 1.15 3.55 0.90 0.76 20.85
Cigu05 55.65 7.66 3.23 4.44 6.05 22.98
Cigu06 23.24 16.49 6.85 13.26 11.81 28.35
Cigu07 38.31 5.78 5.18 4.80 4.05 41.88
Cigu08 78.83 0.69 3.96 0.65 0.45 15.42
Cigu09 68.32 3.13 4.22 2.44 2.33 19.56
Cigu10 69.72 3.23 4.73 2.48 2.40 17.44
Cigul1 70.60 2.99 4.39 2.39 1.99 17.63
Cigu12 44.36 9.40 5.64 5.33 7.37 27.90
Average 58.69 5.38 4.66 3.96 4.00 23.32

Standard error 16.59 4.36 0.96 3.32 3.25 7.21




86 R - LR

Table 3 Continuted

(B) Genus Mycoplasma

M. pirum M. gypis M. anseris M. mobile M. hyorhinis ~ Other species
Cigu01 2.93 13.26 4.72 2.01 5.02 72.07
Cigu02 38.37 1.18 0.47 13.43 0.22 46.32
Cigu03 19.90 12.80 6.53 3.71 4.09 52.98
Cigu04 24.97 9.57 4.80 2.68 7.71 50.28
Cigu05 18.56 13.17 8.98 5.39 1.20 52.69
Cigu06 25.57 17.69 4.63 2.76 4.28 45.06
Cigu07 16.78 10.49 6.29 5.24 4.90 56.29
Cigu08 0.10 24.06 19.43 2.10 11.43 42.87
Cigu09 6.35 21.04 17.60 3.23 9.77 42.01
Cigu10 21.13 5.97 1.28 18.05 1.75 51.81
Cigul1l 1.64 15.87 7.85 3.14 7.96 63.54
Cigu12 11.21 23.03 7.58 5.76 4.55 47.88
Average 15.63 14.01 7.51 5.63 5.24 51.98
Standard error 11.54 6.83 5.72 4.99 3.42 8.74

(C) Genus Endozoicomonas

E. elysicola E. ascidiicola E. atrinae E. montiporae  E. numazuensis Other species
CiguO1 52.99 24.39 18.07 3.81 0.61 0.13
Cigu02 52.44 25.97 19.52 1.51 0.49 0.06
Cigu03 50.70 22.27 22.32 4.04 0.56 0.11
Cigu04 52.39 24.01 20.35 2.86 0.36 0.03
Cigu05 56.59 17.83 22.48 3.10 0.00 0.00
Cigu06 34.66 15.14 11.40 2.02 0.35 0.12
Cigu07 52.19 22.46 21.20 3.30 0.71 0.15
Cigu08 55.27 24.64 15.53 4.42 0.14 0.00
Cigu09 52.39 23.99 19.70 3.43 0.44 0.04
Cigu10 52.55 23.95 18.49 4.10 0.82 0.09
Cigul1 52.15 22.90 21.00 3.76 0.18 0.00
Cigu12 53.68 22.75 18.52 4.23 0.55 0.28
Average 51.50 22.53 19.05 3.38 0.43 0.08
Standard error 5.52 3.06 3.10 0.89 0.24 0.08

(D) Genus Bacillus

B. manusensis B. aeolius B. smithii B. firmus B. alveayuensis  Other species
Cigu01 34.00 32.00 8.00 6.00 2.00 18.00
Cigu02 38.81 16.42 11.94 5.97 2.99 23.88
Cigu03 43.92 17.34 11.04 4.50 2.48 20.72
Cigu04 45.18 13.45 11.93 4.57 1.27 23.60
Cigu05 50.48 19.06 10.60 5.88 1.86 12.14
Cigu06 39.53 16.28 13.95 9.30 0.00 20.93
Cigu07 36.59 13.41 13.41 10.98 2.44 23.17
Cigu08 43.14 16.67 6.86 5.88 1.96 25.49
Cigu09 44.80 16.74 7.92 4.98 2.04 23.53
Cigu10 46.15 16.57 6.51 5.92 3.55 21.30
Cigul1 42.44 13.83 11.90 4.18 2.25 25.40
Cigu12 4.48 1.91 15.38 4.72 4.87 68.65
Average 39.13 16.14 10.79 6.07 2.31 25.57

Standard error 11.80 6.64 2.89 2.04 1.19 14.06
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Table 3 Continuted

(E) Genus Anoxybacillus

A. caldiproteolyticus A. geothermalis A. vitaminiphilus ~A. calidus

A. rupiensis Other species

Cigu01 66.67 16.67 8.33 8.33 0.00 0.00
Cigu02 91.67 0.00 8.33 0.00 0.00 0.00
Cigu03 65.82 12.66 16.46 2.53 0.00 2.53
Cigu04 67.61 8.45 18.31 0.00 2.82 2.82
Cigu05 64.58 14.58 13.13 3.13 2.71 2.71
Cigu06 69.23 23.08 7.69 0.00 0.00 0.00
Cigu07 75.00 20.00 5.00 0.00 0.00 0.00
Cigu08 75.00 20.00 5.00 0.00 0.00 0.00
Cigu09 61.90 21.43 10.71 2.38 1.19 1.19
Cigu10 64.86 13.51 8.11 2.70 2.70 2.70
Cigul1 74.60 20.63 3.17 1.59 0.00 0.00
Cigu12 63.82 14.37 16.90 1.09 1.74 1.74
Average 70.06 15.45 10.10 1.04 1.14 1.14
Standard error 7.83 6.22 4.83 1.13 1.22 1.22
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Application of Nanopore Sequencing Technology in Gut Bacteria
Analysis of Hard Clam

Ching-Huei Huang” and Chia-Che Wu

Aquaculture Division, Fisheries Research Institute

ABSTRACT

This study used nanopore sequencing technology to analyze the gut bacterial flora composition of Taiwanese
cultured clams. Through an analysis of 12 gut microbiota samples of cultured clams from Cigu, Tainan, performed
with the Epi2me platform, a total of 415,881 valid 16S sequences were successfully sequenced, and 314,348 of
these sequences could be identified to the genus level. The 5 bacteria genera with the highest proportions in the
clam gut bacterial flora were Vibrio, Mycoplasma, Endozoicomonas, Bacillus, and Anoxybacillus. The nanopore
sequencing revealed greater taxonomic resolution than illumina sequencing platforms, and its slightly lower per
read accuracy did not seem to affect the analysis very much. Both the software and hardware of nanopore
sequencing technology is under continuous development, and its sequencing accuracy is also continuously

increasing, meaning that the technology has great potential for gut bacterial flora analysis.
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