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(57) Abstract: The present invention relates to a method for diagnosing head and
neck cancer via bacterial metagenomic analysis and, more particularly, to a method

.. for diagnosing head and neck cancer by performing bacterial metagenomic analysis
- by means of samples derived from a normal person and a subject and analyzing vari-

ations in the contents of extracellular vesicles derived from certain bacteria. Extra-
cellular vesicles secreted from bacteria that are present in the environment may cause
chronic inflammation locally, or be absorbed into a body and have a direct influence
on carcinogenesis, and head and neck cancer is difficult to diagnose at an early stage
prior to the appearance of symptoms thereof and thus makes efficient treatment dif-
ficult. The metagenomic analysis of extracellular vesicles, derived from bacteria, us-
ing samples derived from human bodies, according to the present invention, allows

...prediction of the incidence risk of head and neck cancer, thus allows early diagnosis

-and prediction of a head and neck cancer risk group and can delay the time of onset or
_prevent the occurrence of the disease through appropriate management, and also can
- lower the incidence rate of head and neck cancer and increase the effect of treatment
by enabling early diagnosis after the onset.
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2l
o

0%, 4 st mhg-22 A o) v X =
e A, 5 1aol YR uhe) o], %‘71 A+ (Bacteria) Q1 74 -5-oll =
AN A o2 Fau A AT Al F-23 AZEV)R] Aol =, o F 5%
A Ao F4u9lar, Fo] 3A1E ol = whgel 3 Fo] 2sHA FEy] o,
AFETPE VAR A E S o = AT B, AF = Fo] 1224174
Aol EAFS & AA

[e]

o
H7tsl7] Yste], 3o =2 A 50 ugd] Al Aldfrdl &2 5 719
W i o] ok v 1241 A o] w9- 22 2 H-E] B (Blood), A Z}(Heaﬂ)
#|(Lung), {F(Liver), 21°4(Kidney), H] 4 (Spleen), %] 3= 2] (Adipose tissue), 2
TS (Muscle) S A =8kt 7] AEs 22 5olA F3a AEs A1,

S1boll YR vle) o], A7 Ao (Bacteria)& ZF 7] ol S5 A 8- BHH,
A7 A el A ER AFEEV)E B, A H, 2 A 8, Az, 2
ol EFhE A &1l

A2 Ao H AF 78 I DNA F5

Efol o R RE] AXE F-E|5al DNAS 55171 Y3l, WA 10 me FE.9
Efol-g vl 51 A A1E-2](3,500 x g, 10min, 4°C)E A ste] Ff=E8 7Hebets
e NS 33 F AR 10 FEO AT 022 i HE S A&}
37] ek e Ao 2HE M R Ol%é‘ & AT 5,
Al E 2] 3 31 5% H (centripreigugal filters 50 kD)ol 7] 3L 1500xg, 4oColl A 15481t
A she] 50 kD Boh 22 =22 B 2] AL 10 M7hA] 53 Al 7 vk ohA] &k
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[66]

[67]

[68]
[69]

[70]

[71]

0.22 m EE & AF-g5fo] vhe glof
150,000 x g, 4°Col| A 3A|ZF &< 31414 2] vt
H 2] 2L B o X pellet& A 2] 2] 94 5(P

371 ol whet gpol o B B e E A3 100
W2 DNAE A1 Hro = Yo A 3 & Aol 5 &
Pr%%% A AsE7] Aske] 10,000 x g, 4°Cell A 301F U A2 8l al s o /&
.-& ¥ Nanodrop= ©]-835}¢] DNA % A

°
its
i)
o
2
Y
o
nL
H
<

o]

o

O
=
i
Al
i

Al 2l DNAZF S A 8h=+] &<1et7] 91381e] 817] 3% 1] HEF 16s IDNA
primer® PCRE =83l A37] &4 F- 1Al Ao -2l 4127 EA4) 8=
Ag ST
1]
primer A MEdHE

16S rDNA [16S_V3_F [5-TCGTCGGCAGCGTCAGATGTGTATAAG(1
AGACAGCCTACGGGNGGCWGCAG-3'

165_V4_R |5-GTCTCGTGGGCTCGGAGATGTGTATAA |2
GAGACAGGACTACHVGGGTATCTAATCC
-3

AA e 3. ElRA A F535 DNAE o] &3 w el A = 4

71 A 20l W o w2 FAAE FEE 5, 7] E10] YEH 16S 'DNA
szeto] & AREsle] PCRE A A8t A AE F3F A1 7] 5L Al 87 (Lllumina
MiSeq sequencer)S =38 3} $1 T}, A #} & Standard Flowgram Format(SFF) 3} =
%23} 31 GS FLX software(v2.9)E ©]-835}¢] SFF 3} 2 sequence 3} (.fasta) 2}
nucleotide quality score I} 2 W 3kel O} & 2] =9 A8 % HILE gls)a,
window(20 bps) ¥ 1F base call accuracy 7} 99% H] ¥H(Phred score <20)$! &
A AR o] g -2 A g F, ¢ =9 2 o] 7F 300 bps ©] <! A7
0] 83} © ™ (Sickle version 1.33), 2 3} ¥-21-2- 2] 3l Operational Taxonomy
Unit(OTU)<2 UCLUST®} USEARCHZE o] £3}o] Al 2~ F-AFEof whe}
T2 S A A A 22 S (genus)E 94%, H(family)i= 90%,
E-(order)-Z 85%, “J(class)< 80%, i-(phylum) 75% A B2~ FALEE V| Eo =2
S 2B Y& 8l 2 OTU ] 3, 7, &, 3, & e o] 75 35,
BLASTN<} GreenGenes2] 16S DNA A| & 2~ ©] o] B] W] 0] 2~(108,453 A Y )&
o]-§3to] 97% o] ol Al 2~ FrALE zh= B gl ol & -4 813 THQIIME).

Ao 4. El Mo A Bt AFFEH AF JElAxE &4 70t AR

A e 3

#47] A el 39] WY 05, 7R o8 507 3% vhol o) A E & vl @ el
2153 9] epelo] ] £X 2 ¥l @ F wleblE A e 5 A
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[72]

[73]

[74]

10

N2 AA t-testol) A 5 /\}O]/] p#kol 0.05 o] dke)aL, 5 i Alofol 2H] o] %
Zpol 7} Y= 55 A1 3FaL W | logistic regression analy51s HHH O 2 e
A& A 32! AUC(area under curve), @& 5%, W17 w2 Eo]| L& A&=351S] U
Bl ] A7 F-2ll AEE - (phylum) G20l A w413
Fusobacteria i Al v}o] A &2 X 2.8 & 7| uk35}
2 Adso] FostA UetHth (2 H =2 Fx).

} A 3}, Cyanobacteria, %
8 v, 5ol

[3£2]
o 2= T3-S t-test
Taxon Mean (SD Mean (SD p-valu |Ratio |[AUC [Accur [sensiti |spe
e acy vity  [cifi
cit
y
p__Cyanob|0.0202]0.0322|0.0068|0.0081|0.0000(0.33 (0.72 [0.82 |1.00 (0.0
acteria 2
p__Fusoba [0.0097(0.0140(0.0235|0.0296(0.0025(2.42 (0.69 0.83 ]0.99 0.1
cteria 2

Bl ] AldH-H AXE 7o]‘(C1aSS) ol A #2138k A 3}, Halobacteria,
Chloroplast, Fusobacteriia, ¥ Epsilonproteobacteria 7+ A|7F H}o| @ v}AH 2
SR G S NEetd S o, 57855kl ek b2 Adso) 7o 3HA vEr st
(£3% 53 3%),
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11
[75] [3£3]
o 2= T8 t-test
Taxon Mean |SD  |Mean |SD  |p-valu|Rati [AUC [Accur |sensiti|sp
e 0 acy |vity |eci
fic
ity

c__Halobacteria |0.001 |0.003 |0.000 [0.000 |0.000 [0.18 |0.72 |(0.81 |1.00 |O.

c__Chloroplast {0.020 |0.032 |0.006 [0.008 |0.000 [0.32 |0.73 (0.82 |1.00 |O.

c__Fusobacterii {0.009 |0.014 |0.023 [0.029 |0.002 (2.42 |0.69 |(0.83 [0.99 |O.
a 7 0 5 6 5 12

c__Epsilonprote |0.002 [0.004 (0.011 [0.020 |0.004 |4.36 |0.74 [0.84 ]0.99 |0.
obacteria 6 6 2 0 1 20

[76] Bl ] M3l AXEE H(order) -0l A #21¢F A 3}, Halobacteriales,
Bifidobacteriales, Streptophyta, Pseudomonadales, Oceanospirillales, Fusobacteriales,
2 Campylobacterales ¥ A7 Blo] QulA 2 AWk 2.3 & 72438 & ),
Tkl theh XA Aol oA e T (R4 R =435,
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[77] [314]
o 2= T3-S t-test
Taxon Mean |SD  |Mean |SD |p-valu|Ratio |[AUC [Accur [sensiti|spe
e acy |vity |cifi
city
o__Halobacter |0.001 |0.003 [0.000 [0.000 [0.000 (0.18 [0.72 [0.81 [1.00 (0.0
iales 3 5 2 4 0 2
o__Bifidobact |0.012 |0.019 [0.003 [0.003 [0.000 (0.28 [0.70 [0.81 [1.00 (0.0
eriales 3 8 4 2 0 0
o__Streptophy |0.020 |0.032 [0.006 [0.008 [0.000 (0.32 (0.73 [0.82 [1.00 (0.0
ta 0 1 5 0 0 2
o__ Pseudomo |0.161 [0.168 [0.060 [0.081 [{0.000 {0.38 [0.78 |0.83 [0.98 0.1
nadales 5 3 9 9 0 8
o__Oceanospi |0.007 |0.008 [0.002 [0.002 [0.000 (0.41 (0.74 [0.82 [1.00 (0.0
rillales 1 1 9 9 0 4
o__Fusobacter |0.009 (0.014 [0.023 [0.029 (0.002 (2.42 [0.69 |0.83 [0.99 0.1
iales 7 0 5 6 5 2
o__Campylob |0.002 |0.004 [0.011 [0.020 [0.004 (436 (0.74 [0.84 [0.99 (0.2
acterales 6 6 2 0 1 0

[78]

Bbol ) A3 e

AYAR=R
.=

IH(family) =5=oll A 41+ A 3}, Pseudomonadaceae,

Halobacteriaceae, Oxalobacteraceae, Halomonadaceae, Comamonadaceae,

Lactobacillaceae, Paraprevotellaceae, Fusobacteriaceae, % Campylobacteraceae ¢
Al vho] @ Pt R AW R RS et ), T4 ekol] thEk e Aol
FrolahA hebETh (5 B 5 ).
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[3£5]
o) 2+ SRz Rl t-test
Taxon Mean [SD  |Mean [SD  |p-valu|Ratio |AUC |Accur [sensiti [sp
e acy |vity |ec
ifi
cit
y
f Pseudomo [0.064 [0.153 [0.011 [0.012 |0.000 |0.18 |0.76 0.83 |1.00 |O.
nadaceae 6 7 6 4 0 08
f Halobacteri|0.001 [0.003 [0.000 [0.000 |0.000 |0.18 ]0.72 0.81 |1.00 |O.
aceae 3 5 2 4 0 02
f Oxalobacte [0.006 [0.019 [0.001 [0.002 |0.000 |0.23 |0.71 |0.81 10.99 |O0.
raceae 0 0 4 4 7 02
f Halomona [0.004 [0.006 [0.001 [0.001 |0.000 |0.27 ]0.79 ]0.82 10.98 |O0.
daceae 5 2 2 9 0 12
f Comamonal|0.006 [0.013 [0.002 [0.002 |0.000 |0.36 |0.72 0.81 |1.00 |O.
daceae 6 3 4 7 0 02
f Lactobacill [0.016 [0.015 [0.034 [0.045 |0.006 |2.12 |0.75 0.82 10.97 |O0.
aceae 4 6 8 1 9 14
f__[Paraprevot|0.004 {0.005 |0.009 |0.009 |0.000 (2.15 (0.74 (0.82 ]0.98 |O.
ellaceac] 5 4 6 3 4 16
f Fusobacteri|0.006 [0.009 [0.017 [0.027 |0.004 |2.90 |0.68 [0.83 10.99 |0.
aceac 2 6 9 3 5 14
f__Campyloba|0.002 [0.004 |0.011 |0.020 |0.004 (443 [0.74 (0.84 1]0.99 |0.
cteraceae 5 6 2 0 0 20
Bl ] Ao f-2ll AXEE S(genus) -0l A w241 ¢ A 3}, Cupriavidus,

[80]
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14
Chromohalobacter, Pseudomonas, Acinetobacter, Enhydrobacter, Lactobacillus,
Veillonella, Fusobacterium, Actinomyces, Prevotella, Megasphaera, Campylobacter,
9 Oribacterium 45 A|77 H}o] QAR AR 82 7| wa} ¢l & o], 74 -2kl
o gk 212 Aol FofetA e T (3R 6 E =6 7).
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[82]
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[3£6]
o) 2+ SRz Rl t-test
Taxon Mean [SD  |Mean [SD  |p-valu|Ratio |AUC |Accur |sensiti|spe
e acy |vity |cifi
cit
y
g__ Cupriavid |0.004 |0.011 |0.000 [0.000 [0.000 |0.02 |0.78 |0.81 |0.98 |0.0
us 1 5 1 3 0 8
g__ Chromoha|0.002 |0.004 [0.000 [{0.000 |0.000 |0.15 ]0.80 ]0.82 [0.99 |0.1
lobacter 8 1 4 9 0 0
g_ Pseudomo |0.062 |0.152 |0.010 [0.011 {0.000 |0.17 |0.76 |0.83 |1.00 |0.0
nas 6 5 7 6 0 8
g__Acinetoba |0.074 |0.087 |0.030 [0.028 [0.000 |0.41 |0.71 ]0.82 |1.00 |0.0
cter 2 8 5 6 0 2
g__Enhydrob [0.021 [0.039 |0.009 [0.009 [0.000 |0.47 [0.69 ]0.82 |1.00 |0.0
acter 0 8 9 2 3 2
g Lactobacil|0.016 |0.015 [0.034 [0.045 |0.006 |2.13 |0.75 ]0.82 (097 |0.1
lus 3 6 7 1 7 4
g__Veillonell |0.027 |0.043 |0.060 [0.055 [0.000 |2.19 |0.72 |0.81 ]0.98 |0.0
a 8 6 8 0 2 8
g__Fusobacte |0.006 |0.009 (0.017 [0.027 |0.004 [2.90 |0.68 |0.83 [0.99 |0.1
rium 2 6 9 3 5 4
g__Actinomy |0.004 |0.006 |0.013 [0.012 [0.000 |3.16 |0.81 |0.83 |0.97 |0.2
ces 3 1 7 1 0 4
g__ [Prevotell |0.001 |0.003 |0.006 [0.008 [0.000 |3.42 |0.74 |0.83 |0.98 |0.2
aj 9 2 6 4 3 2
g__ Megaspha |0.001 |0.002 |0.006 [0.007 [0.000 |3.82 |0.77 ]0.82 |0.96 |0.2
era 6 9 1 7 2 0
g__ Campylob |0.002 |0.004 |0.011 [0.020 [0.003 |4.57 |0.75 |0.84 ]0.99 |0.2
acter 5 5 2 0 7 0
g__Oribacteri |{0.000 |0.000 [0.002 [0.003 [0.000 |7.35 |0.77 |0.85 ]0.98 |0.2
um 4 8 7 9 1 8
2§7) Ao By o] Y oA S 93 Zlolm, B wgo) i

[83]
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(3731 #rle] @AS 2P, T

g o] %3}04 PCR(polymerase chain reaction)= <~3J 8} ©7; 2
(¢) 7] PCR A= 9] A R4 & Fato] A< Fell &3 Al A
FERY A O] 9 S v alshE WA

MR A5E
7821 Al lofA,
71 (c) @A ol A Al o} =4t H] 2] o} (Cyanobacteria) 2
3F 4 HHe) 2] o} (Fusobacteria) & ©] F0] 7 - 0 2 HE] A el ¥ = [£ o] 2]
A (phylum) Al < -4 ‘1]55 R B o = aL | BTIACT S =
EX o= o=, JRA T
7873 3] A1kl oA,
A1 (C) A ol A &k = Hle)| 2] o) (Halobacteria),
&2 2 &2~ E(Chloroplast), F A4} ] 2] o} (Fusobacteriia), 2
Q1A 23 7 ¥ Q whe|| 2] oF(Epsilonproteobacteria) @ ©] 7] X 7 0 2 H-E]
A E = 18 0]7d9] Z(class) Al 2 /‘ﬂi‘# B e s %Z:L%
Hlnlh= 2la 53 0% o=, ARA W
978 4] ALl lofA,
71 () @A ol A g2 18}e| 2] o) 2] 2~ (Halobacteriales),
H] 7 5=} 2] o} ] 2~ (Bifidobacteriales), 2~ E 31 & 3] El(Streptophyta),
9 & X o 2] 2~ (Pseudomonadales),
S Ao} 3]) 2} ¢ 22 (Oceanospirillales),
=F vk 2] o} @) 2~ (Fusobacteriales), 2

A
7+ 2 b)) 2} 2 2~ (Campylobacterales) 2 O] F0] %l 7" Q. 2 HE] A B ¥ =
1% o]4+2] H(order) AT e A ERF 23X o] 3k 2718 v sk AL
A0 & 5=, JRA| .
77~ 5] A1kl oA,
277 (¢) @Al o A 97 & F 1} thA] of] (Pseudomonadaceae),

O

5k 2 dlef 2] o} A] of] (Halobacteriaceae),

=25 vhe)| 2} A] of] (Oxalobacteraceae), &F & W1} T} A] of] (Halomonadaceae),
v} 2yt of (Comamonadaceae), 2 & H}2 2}A] of] (Lactobacillaceae),

v} > | B.g 2} A] of] (Paraprevotellaceae),

=F vk 2] o} A] o] (Fusobacteriaceae), 2

7+ 2 vk 2} A] of] (Campylobacteraceae) & ©] 707 - 0 2 H-¢ A el =
1& ©]/¢9] FH(family) Mt F2f Al Z0F AE 0] 35 S92 vl sh=
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O =2 b=, A RA T
Foll 1o A,
7] (c) @A A F-3Z 2] o} ¥] 52~ (Cupriavidus),
2 3.3+ 2 ¥HE (Chromohalobacter), 775 5.1} 2~ (Pseudomonas),

o} A] Y] £ H}HE| (Acinetobacter), 9l 6} ©] = 2 B} (Enhydrobacter),
2 & 12 2] 2~ (Lactobacillus), W] 9 2 2 2}(Veillonella),
>F 4~ 8hH] 2] % (Fusobacterium), @ E] =7} o] Al Z~(Actinomyces),

3 g ¥ &l 2} (Prevotella), W] 7} 2~ 3] 2} (Megasphaera),
} 22 9hE](Campylobacter), 2 2 2] ¥ ] 2] =-(Oribacterium)Z o] Fo] %
2RE A s = 18 o) 49| S(genus) Ml ol Al ERF A 0| g
Hllsk= 218 53 05 of=, A B A T,

| o4,
A H AR AEE B AS S 0 ahi=, A HA T

Aot A,

c) YA oll A Al o} =t 2] o}(Cyanobacteria) 2
L) 2] o}(Fusobacteria) & ©] F0] 7 3 0 2 HE| A el ¥ = [£ o] 42
lum) Al o F-2f Al ER A3
E] 2] o}(Halobacteria), & & 2 3 2} 22 E(Chloroplast),
1| 2] o} (Fusobacteriia), 2
ZH 2.k g 0}(Eps110npr0teobacter1a)?-_ o] Fo]H 7O FHE

= 18 o) 7d2] Z(class) A+ -2 Al ERT A,
#] o} &) 2~ (Halobacteriales),

g 2] o} #l| 2~ (Bifidobacteriales), 2= & 3 & 3] EK(Streptophyta),

o4 2~ (Pseudomonadales),
=223 & 2} 2] 22 (Oceanospirillales),
1| 2] o} ¢l 2~(Fusobacteriales), 2
H| 2} & 2~(Campylobacterales) & ©] 70 % 7+ & 2= B A el &) =
9] L(order) Al -2 M ET A,
9 5 X Ut A] of] (Pseudomonadaceae), & = Bl E]| 2] o] A] of] (Halobacteriaceae),
=25 vhe)| 2} A] of] (Oxalobacteraceae), &F & W1} T} A] of] (Halomonadaceae),
v} 2yt of (Comamonadaceae), 2 & H}2 2}A] of] (Lactobacillaceae),
v} > | B.g 2} A] of] (Paraprevotellaceae),
=F vk 2] o} A] o] (Fusobacteriaceae), 2

7+ 2 vk 2} A] of] (Campylobacteraceae) & ©] 707 - 0 2 H-¢ A el =
1§ ©)42] Z(family) Al7F F-2f AEZR AF, B

3% g o} H] 52~ (Cupriavidus), 7 2 %3 2 4+ E] (Chromohalobacter),
5 2 1 2~ (Pseudomonas), ©FA] Y| & 2} B (Acinetobacter),

qll 5} o] = 2 ¥} (Enhydrobacter), & E 1} ¢ 2 (Lactobacillus),

o

E
=

[ % 6]

(U o> 2 W
(S
[ o’o{,
m;gﬁ

, 10
o

p—
o=
=

(7478 7]

N
2
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[47% 9]

[7d7-8 10]

19

] 2 dl &} (Veillonella), 4~ B}l 2] 2 (Fusobacterium),

N E] :=v}o] Al 2~ (Actinomyces), > #| 2. & Z}(Prevotella),

| 7} 2~ ] 2} (Megasphaera), 7F 2 2 ¥+E{ (Campylobacter), 2
2 2] HHe) 8] 2 (Oribacterium) & ] Fo] 7 7- 0 2 HE A8 5] =
£ (genus) Al el M= &3 0] SHF S-S v alehE 2
b=, A HA| FHE .

Agatel] oA,

A7 () SACNA, 8742 Frefl A& v alste],

>F A~ 8t 2] o} (Fusobacteria) 3+-(phylum) M|zt F-2 M| EZ8; A3,

=F A~ H} e 2] o}(Fusobacteriia) 2

Q1A 23 7 ¥ Q whe|| 2] oF(Epsilonproteobacteria) @ ©] 7] X 7 0 2 H-E]
AEE] = 18 o] /2] Z(class) A+ -2l Al ER A,

3F 2~ vt g) o} ¢l 2~ (Fusobacteriales) 2

gan|

iy

HU

HlE] 2} g 2~ (Campylobacterales) 2 ©]F0] 7 - 2 H-§| A€l 5]
1& ©]/d9] H(order) Aot Frell M ERF &3,
2} & v} 2 A] o) (Lactobacillaceae),
v} 2} 3z g 1 &l 2} A| ol (Paraprevotellaceae),
=F A H}E|| 2] o} A of| (Fusobacteriaceae), 2
7+ 2 vk 2} A] of] (Campylobacteraceae) & ©] 707 - 0 2 H-¢ A el =
1€ o]l H(family) Al e Al 25 A, L=
- & HlA 2] 2~ (Lactobacillus), M Y 2 49 2} (Veillonella),
T/\ HHe]| 2] = (Fusobacterium), Y E] 1w} o] M| 2~ (Actinomyces),
] B € 2} (Prevotella), ™| 7}~ 3] 2} (Megasphaera),
2 ¥HE] (Campylobacter), 2 2 2] 8t €] 2] 2-(Oribacterium) = ©] 5] %
TH B = 158 o]l Sx(genus) Al A2 Al 5} iSE«l
7 E o] A= A FARYE Adst= A& EH R

vl

Olt

2

01110
o
T
T

0
0
S

.PIOQHOru&
I

00
o=

ol :
Aol A, AAFel §-af MZ3) v) ndho],
Y] 2] o} (Cyanobacteria) <-(phylum) Al o F-2l Al =5 432
} e 2] oH(Halobacteria) & £ 2 2 & 2} 22 E(Chloroplast) & ©] —,—01 =
B] AEly = 12 oAb T (class) Al F-3l Al E8F A3
]| 2] o} 2] 2~ (Halobacteriales),
g 2] o} ¥ 2~ (Bifidobacteriales), 2~ E 3] & 3] E}(Streptophyta),
LJrDL & 2~ (Pseudomonadales), 2
=223 & 2} 3] 22 (Oceanospirillales) 2 ©] Fo] % 7 0 2 -]
= 15 o]/d2] H(order) Al &2l Al 1} ﬁ::ﬁ,

L} t} Al o) (Pseudomonadaceae), &F & 2] 2] o} A] o] (Halobacteriaceae),

N,

o
=
_111“"

r

—{E

Iy o fo gy B oad B opdt > o2 2 ox oot Y gl [
_IEE_

M2z b B jo
FUEOFUFHJEHUFFFG\
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74738} 11]

[7d -3} 12]

(7478 13]

[ 14]

[7d -8 15]

20

Ak =2 e 2} 4] of (Oxalobacteraceae), & & X1} T} A] of] (Halomonadaceae),
2 Fw} F i of] (Comamonadaceae) & ©] 70 7 720 22 B g A Bl & =
1& ©o]/¢2] TH(family) Ml 2l AIZR 22, B

L g] o} M) 52~ (Cupriavidus), 7 2 .32 Y| (Chromohalobacter),
21}~ (Pseudomonas), ©}A] U] & 2] (Acinetobacter), 2
alo] = & U} (Enhydrobacter) & ©] F0] %] o © 2B M ¥ = 18
o]/d-9] & (genus) Al -2 M EZH; AF O] ghako] A E o e A9
FARG R HdslE A S QR sk, A RA U,

g o

—

A+ 0]-8-3}o] PCR(polymerase chain reaction)-& <=3 5= @7, 2
(¢) 7] PCR A= 9] A R4 & Fato] A< Fell &3 Al A
& TS vl alshs @A

e
o% JT
= b
¥9

L2 1o
X,

N =
PN

c) YA oll A Al o} =t 2] o}(Cyanobacteria) 2

3+ 2] o}(Fusobacteria) 2 0] F0] % - ©. 21 H A ElH] = 18 o] 4]
(phylum) Al o -2l A28 Ao e 33 vl alsh= 3l

O 7 B, ey,

Foll Lo A,

(c) A ol 4] & 2 vt 2] o}(Halobacteria),

2 2 Z 2} 2 E(Chloroplast), 2~ U] 2] o}(Fusobacteriia), 2

3 2 ¥ @ vt 2] oH(Epsilonproteobacteria) & ©] 5 72 - 0. 2 H-H
= 1F o] A(class) Alaf frefl Al &30 9heE S7E

5% o5 shiz, A,
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A o) A & 2 1| 2] o} ¢l 2~ (Halobacteriales),

g 2] o} #l| 2~ (Bifidobacteriales), 2= & 3 & 3] EK(Streptophyta),

o4 2~ (Pseudomonadales),

2~ 3] & 2} g 2~ (Oceanospirillales),

#] o} &) 2~ (Fusobacteriales), 2

Hl] 2} & 2~ (Campylobacterales) & 0] F0 %l 77 0 2 g A8 ¥ =
& o)’del S(orden) At el AEN 2| oFF S-S v ek A
S 07 sk, Ay,

A11Ekel Lo A,

A7 () @A o A 5= F YT A| ol (Pseudomonadaceae),
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=25 vhe)| 2} A] of] (Oxalobacteraceae), &F & W1} T} A] of] (Halomonadaceae),
v} 2yt of (Comamonadaceae), 2 & H}2 2}A] of] (Lactobacillaceae),
v} 2} 3z g 1 &l 2} A| ol (Paraprevotellaceae),

=F A H}E|| 2] o} A of| (Fusobacteriaceae), 2

7+ 2 vk 2} A] of] (Campylobacteraceae) & ©] 707 - 0 2 H-¢ A el =
1& ©)49] TH(family) Al 7t F-2f Al Z5Y AE 9] 3h5F S8 v )=

Ag EH O R sh=, Fdibd,
A11ake] glof A,
71 (c) @A o A F-3Z 2] o} 8] F 2~ (Cupriavidus),
A 7 28k 2 v (Chromohalobacter), 57 5= 2.1} 2~ (Pseudomonas),
o} A] Y] £ H}HE| (Acinetobacter), 9l 6} ©] = 2 B} (Enhydrobacter),
- & HlA 2] 2~ (Lactobacillus), M Y 2 49 2} (Veillonella),
T/‘ HHe]| 2] = (Fusobacterium), Y E] 1w} o] M| 2~ (Actinomyces),
3 g ¥ &l 2} (Prevotella), W] 7} 2~ 3] 2} (Megasphaera),
} o 2 WHE{ (Campylobacter), 2 2. 2] ¥t 2] & (Oribacterium) 2 ©] 5] 71
BEE DY Y= 18 o) S(genus) Aot ] Al EH A O] FHEF
Pl ashE A 5 0 ® s, A,
aholl Lol A,
A F 3R MEE B A S 5 0= 5k, X dh by,
aholl Lol A,
c) YA oll A Al o} =t 2] o}(Cyanobacteria) 2
]l &) o}(Fusobacteria) & ©] 0] 7 7+ 0 2 HE A Bl ¥ = 1F o] 49
lum) Al <F -2 Al 320 A3
E] 2] o}(Halobacteria), & & 2 3 2} 22 E(Chloroplast),
1| 2] o} (Fusobacteriia), 2
=2 ¢ 2. ¥} 2] oF(Epsilonproteobacteria) & ©] 5o 72 - 0 2 H-F
= 18 o) 7d2] Z(class) A+ -2 Al ERT A,
#] o} &) 2~ (Halobacteriales),
g 2] o} ¥ 2~ (Bifidobacteriales), 2~ E 3] & 3] E}(Streptophyta),
| 2~ (Pseudomonadales),
Y- 2231 & 2} ] 22 (Oceanospirillales),
#] o} &) 2~ (Fusobacteriales), 2
H| 2} & 2~(Campylobacterales) & ©] 70 % 7+ & 2= B A el &) =
9] L(order) Al -2 M ET A,
9 5 X Ut A] of] (Pseudomonadaceae), & = Bl E]| 2] o] A] of] (Halobacteriaceae),
=25 vhe)| 2} A] of] (Oxalobacteraceae), &F & W1} T} A] of] (Halomonadaceae),
v} 2yt of (Comamonadaceae), 2 & H}2 2}A] of] (Lactobacillaceae),
v} 2} 3z g 1 &l 2} A| ol (Paraprevotellaceae),
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[7d -8} 20]

22
=F vk 2] o} A] o] (Fusobacteriaceae), 2
7+ 2 vk 2} A] of] (Campylobacteraceae) & ©] 707 - 0 2 H-¢ A el =

1§ ©)42] Z(family) Al7F F-2f AEZR AF, B

3 ) o}H] 52~ (Cupriavidus), 71 2 5. & 2 UFE] (Chromohalobacter),
= P Y} 2~ (Pseudomonas), ©}A] Y] E 1M (Acinetobacter),

| o] = 2 ¥}+E](Enhydrobacter), 2 % 8} 2] 2~ (Lactobacillus),

21 22 9 2} (Veillonella), <F 4~ B} ]| 2] 2-(Fusobacterium),

N E] :=v}o] Al 2~ (Actinomyces), > #| 2. & Z}(Prevotella),

| 7} 2~ 3] 2H(Megasphaera), 7F2 2 ¥} (Campylobacter), 2

2 2] HHe) 8] 2 (Oribacterium) & ] Fo] 7 7- 0 2 HE A8 5] =
(genus) Alof el AN A3 0] 9HEE SHE ] alehE A
;}1:_ ZICHHEE

(o

t

2 e 9 4
o O

=

A 188l o)A,
A7 () SACNA, 8742 Frefl A& v alste],
>F A~ 8t 2] o} (Fusobacteria) 3+-(phylum) M|zt F-2 M| EZ8; A3,
=F A~ H} e 2] o}(Fusobacteriia) 2
Q1A 23 7 ¥ Q whe|| 2] oF(Epsilonproteobacteria) @ ©] 7] X 7 0 2 H-E]
DB B = 155 o] /d9] A(class) Al Frall Al EZH; &3,
3F 2~ vt g) o} ¢l 2~ (Fusobacteriales) 2
7+ 2 vk 2} 2 2x(Campylobacterales) & ©] Fo] 2 7 0 2B A Bl ¥ =

1 o]/d2] H(order) Al el A28} &3,
2} & v} 2 A] o) (Lactobacillaceae),
v} > | B.g 2} A] of] (Paraprevotellaceae),
=F vk 2] o} A] o] (Fusobacteriaceae), 2
7+ 2 vk 2} A] of] (Campylobacteraceae) & ©] 707 - 0 2 H-¢ A el =
1§ ©)42] Z(family) Al7F F-2f AEZR AF, B
2 & 12 2] 2~ (Lactobacillus), W] 9 2 2 2}(Veillonella),
>F 4~ 8hH] 2] % (Fusobacterium), @ E] =7} o] Al Z~(Actinomyces),
3 g ¥ &l 2} (Prevotella), W] 7} 2~ 3] 2} (Megasphaera),
7+ 2 UhE] (Campylobacter), 2 2. 2] ¥} ] 2] & (Oribacterium) 2 ©] 5] 71
T O B RE A EE = 1F o) 4] S(genus) Al ol Al EF 422

Fao] Z7bo] Qi A% FARY O AR AL B0 P
e ‘jé

Al183} el 2d oA,

F71 (c) SACN A, AN il =3 Bl ulske],

A o} =8k 2] o} (Cyanobacteria) - (phylum) Al 3F -2l Al 3Z5F A3,

ot 2 uhe] 2] o} (Halobacteria) 2 £ 2 2 Z &} 2~ E (Chloroplast) & ©] 7] %]
O BB AE Y= 1 o] 3] A(class) Al el Al EH A X,
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sl =2 vk ¢ o) ] 2~(Halobacteriales),

H] 1] & uhe]| 2] o} ¢ 2~ (Bifidobacteriales), 2= E 31 & 3] El(Streptophyta),

T 5 X o] 2~ (Pseudomonadales), 2

Q M| o} =223 & 2} 2] 22 (Oceanospirillales) & 0] Fo] % 7 0 2 H-F]

A BB = 158 o] /d2] T-(order) Al -2 Al 3ERE A,

%= ¥ Lt} A] o) (Pseudomonadaceae), &F & BHE] 2] o} A] o] (Halobacteriaceae),
= ahg] 2k A] ol (Oxalobacteraceae), & % X1} U} A] of (Halomonadaceae),
n} 2 1}t A] o (Comamonadaceae) 2 ©] Fo] 7] 77 0 2 H-E| A8l 5] =
1& ©o]/¢2] TH(family) Ml 2l AIZR 22, B

3% g o} H] 52~ (Cupriavidus), 7 2 %3 2 4+ E] (Chromohalobacter),

5 21 2~ (Pseudomonas), ©FA] Y| & 2] (Acinetobacter), 2

ol }o] = 2 8}E{ (Enhydrobacter) & o] F0] 7 * 0 2 H-E] A e E = |5
o]/d-9] & (genus) Al -2 M EZH; AF O] ghako] A E o e A9
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h=b)
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Family
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