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Cost per Human Genome

Moore’s Law

$10,000

% National Human Gehome
Research Institute

$1.000

2005 2006 2007 2008

1, SIA7ER] 7H2E NGS HH|2| 24 2| ¥ sequencing Z0|
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O 2. RHA, A, HEME 2MS HEt &M=

Genome analysis Transcriptome analysis Metagenome analysis

Amplicon sequencing Shotgun metagenome sequencing
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AcHZheng et al, 2020).

9Ol AL Limosilactobacillus reuteri= "HHE UL

=, Lactobacillus reuteri

Lactobacillus rhamnosus® 7% Lacticaseibacillus
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2719] G500 o1 el S 271 5491
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Old species name

New name

Lactobacillus acidophilus

Lactobacillus acidophilus

Lactobacillus casei

Lacticaseibacillus casei

Lactobacillus gasseri

Lactobacillus gasseri

Lactobacillus delbruckii subsp. bulgaricus

Lactobacillus delbrueckii subsp. bulgaricus

Lactobacillus fermentum

Limosilactobacillus fermentum

Lactobacillus paracasei

Lacticaseibacillus paracasei

Lactobacillus plantarum

Lactiplantibacillus plantarum subsp. plantarum

Lactobacillus reuteri

Limosilactobacillus reuteri

Lactobacillus rhamnosus

Lacticaseibacillus rhamnosus

Lactobacillus salivarius

Ligilactobacillus salivarius

2020, 10 (Vol.9, No.2) 5



U - 2 M71E MAR | FUAE OIS RN ATE {18 XMICH F7IMENGS) 24 & &8 7=

ol BAE . 53] ARy F80] o A7+ AR —F&“ 28l J*“*Ho}ﬂl *PRElJ- AT, °l°ﬂ st

sk elelt A ol 24405
Fe st Qo] thstel At ks
olefat R} I ojmt ThitE B

o
8 EEE FotYL, o]F Fgsl=
A)

FI[‘

12 2
Lot

Stef, &2l
HEAE %‘4 Az, °F 30% Hoﬂ/ﬂ YA Sl “P—Oi

2
24
lo
iz
r (
A=)
r <
rsi'
e
-+
=
nd

I
)
=2
é

-r'

>.,
é
b
il

o [‘ll‘

meta—transeriptome £41 23k LA WA S ch, weba NGS-Q} ﬂ% A B4 714 2AHAE

)
o
&
ke
{
il ‘o
g 7ls= she wAAREC] Wol 2a s
A
A
o
2
]

= ol ol& &8 93}
thWang et al, 2009). o]&i3 AFSoA & 5 Sl ?Loﬂ E’“Q—OI 7%—0}71 R s AR = e
AXY @A FAAE Hofoll A NGSE &8st & 4 @‘% Mol Bzt o2 o8 Aot}
AF7E o] Har glom, oo thgt g-go] Ak
o o] RfA 1 U4&g & 4 A} IV. ARAL
I, 22 B Tl 920209 E AR(sUSAAZE)O A
o8 FHAR7&7|EH Y AR AR

]
NGSS| F4 W) wie 0l DNA SENH WAL AU Wob £YE A7 (318090-03

o A7t 7R e NGS= A4, wiEAlE, A HDO040).

ﬂ’-.'-'

=235

CHEEL FEY, 8IS 8. 2005. SLAE OIMESh RekESL

N —

. Sanger F, Nicklen S, Coulson AR. 1977. DNA sequencing with chain-terminating inhibitors. Proc Natl Acad Sci USA.
74:5463-5467.

3. Wetterstrand KA. 2020. DNA sequencing costs: Data from the NHGRI Genome Sequencing Program (GSP). http://
www.genome.gov/sequencingcostsdata.

4. Nordstrom T, Gharizadeh B, Pourmand N, Nyren P, Ronaghi M. 2001. Method enabling fast partial sequencing of
cDNA clones. Anal Biochem 292:266-271.

5. Ravi RK, Walton K, Khosroheidari M. 2018. MiSeq: A next generation sequencing platform for genomic analysis.

Methods Mol Biol 1706:223-232.

6. Rhoads A, Au KF. 2015. PacBio sequencing and its applications. Genomics Proteomics Bioinformatics 13:278-89.



| ZSLEf - H

d AZ7| - 0|24 - 0|F

M
ol

. Valouev A, Ichikawa J, Tonthat T, Stuart J, Ranade S, Peckham H, Zeng K, Malek JA, Costa G, McKernan K, Sidow

A, Fire A, Johnson SM. 2008. A high-resolution, nucleosome position map of C. elegans reveals a lack of universal
sequence-dictated positioning. Genome Res 18:1051-1063.

8. Pennisi E. 2010. Semiconductors inspire new sequencing technologies. Science 327:1190.

10.

11.

12.

13.

14.
158

16.

17.

18.

19.

20.

. Cao MD, Ganesamoorthy D, Elliott AG, Zhang H, Cooper MA, Coin LJ. 2016. Streaming algorithms for identification

of pathogens and antibiotic resistance potential from real-time MinlON(TM) sequencing. Gigascience 5:32.

Forde BM, O'Toole PW. 2013. Next-generation sequencing technologies and their impact on microbial genomics.
Brief Funct Genomics 12:440-453.

Langille MGI, Zaneveld J, Caporaso JG, McDonald D, Knights D, Reyes JA, Clemente JC, Burkepile DE, Vega
Thurber RL, Knight R, Beiko RG, Huttenhower C. 2013. Predictive functional profiling of microbial communities
using 16S rRNA marker gene sequences. Nat Biotechnol 31:814-821.

Quince C, Walker AW, Simpson JT, Loman NJ, Segata N. 2017. Shotgun metagenomics, from sampling to analysis.
Nat Biotechnol 35:833-844.

Shakya M, Lo CC, Chain PSG. 2019. Advances and challenges in metatranscriptomic analysis. Front Genet 10:904.
Weimer BC. 2017. 100K pathogen genome project. Genome Announc 5:e00594-17.

Timme RE, Rand H, Sanchez Leon M, Hoffmann M, Strain E, Allard M, Roberson D, Baugher JD. 2018.
GenomeTrakr proficiency testing for foodborne pathogen surveillance: An exercise from 2015. Microb Genom
4:e000185.

Zheng J, Wittouck S, Salvetti E, Franz CM, Harris HM, Mattarelli P, O'Toole PW, Pot B, Vandamme P, Walter
J. 2020. A taxonomic note on the genus Lactobacillus: Description of 23 novel genera, emended description of
the genus Lactobacillus Beijerinck 1901, and union of Lactobacillaceae and Leuconostocaceae. Int J Syst Evol
Microbiol 70:2782-2858.

Oh NS, Lee JY, Kim YT, Kim SH, Lee JH. 2020. Cancer-protective effect of a synbiotic combination between
Lactobacillus gasseri 505 and a Cudrania tricuspidata leaf extract on colitis-associated colorectal cancer. Gut
Microbes 12:1785803.

Liu J, Taft DH, Maldonado-Gomez MX, Johnson D, Treiber ML, Lemay DG, DePeters EJ, Mills DA. 2019. The fecal
resistome of dairy cattle is associated with diet during nursing. Nat Commun 10:4406.

Ryu S, Park MR, Maburutse BE, Lee WJ, Park DJ, Cho S, Hwang |, Oh S, Kim Y. 2018. Diversity and characteristics
of the meat microbiological community on dry aged beef. J Microbiol Biotechnol 28:105-108.

Wang Z, Gerstein M, Snyder M. 2009. RNA-Seq: A revolutionary tool for transcriptomics. Nat Rev Genet 10:57-63.

2020, 10 (Vol.9, No.2) 35



