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INTRODUCTION

AL oA 20209 71 F T +=9 49
(10.8%)°1 A|A A HEE] 7MY =2 dolh. A
9] 9912 d|FHre w}o| & 2|(Helicobacter pylori,
H. pylor)Z €&A JJt}. AAXRA7]F(world health
organization, WHO)= &2 F4}g] mto]22]E 19944
19 94ELE A5 F2 3ty njo|2¢7
AEE A7 A D9 A7 SAlC] Dojvhe @4
= Holo, va 5 AR AFojA = EeFuty wo]
22 AHE A2 Bty A T EC] 76
A[1,2], A+ NE87F A TS A6 A FEoklck
Bl. A7, 225 AY 52 dIuty mol2
2] 9ko] Aol Yo} HEER oAk o] &
5] AgshA] Zotal glo] @ Z e o] Zg] Qo] thE
ARlS ZH1 A} Sk ke gs SAAFTH

Gastric cancer is the 4th leading cause of death worldwide. The primary cause of gastric cancer
is known to be Helicobacter pylori (H. pylori). The advancement of molecular biology has en-
abled the identification of microbiomes that could not be confirmed through cultivation, and it
has been revealed that the microbial communities vary among normal mucosa, atrophic gastri-
tis, intestinal metaplasia, and gastric cancer. It has also been confirmed that the composition of
the microbial community differs depending on the presence or absence of H. pylori. Whether
changes in the microbiome are causative factors in the carcinogenesis process is not yet clear.
Experiments using animal models and in vitro studies on the role of microbes other than H.
pylori in the carcinogenic process are underway, but the data is still insufficient.
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At 204 59 v 2Jo] DNA sequencing= ©|-&3t
nAE A9 A& HHY =47 20079 A1ZHE Hu-
man Microbiome Project® 917} ulo]| 3 Z4lo]2-3} ¢
Ao IR A7 6| o] oA k. Y= Sk '
F 95 59 Y= 7P Aol EAsh] I+ B71
2 7=l gkor} 20069 AHEATH YA 22 A
Ho =g AFHt 22 oA DNA sequencing= Alh3H A
oA 128719] phylotype©] W7 = oj[4] A3ZtH ) 9
W ot mjdEo] EAd T Aol ERIE% Y, o]F
9] uto| A &2 Hlo]&of gt B2 A-50] R o Hrt
o710l A HI7HA] ERE 9] o] =upo] o] WA, A
T, f19ke] et 71AoA Y] Gt Higk A At
£ A6 1A} g
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MAIN SUBJECTS

g2| 3t mo|2alet 9ot o5t S

19919 dz|38ty smpo]l 28] o] A WA 2
ZHE S7HFEE 3709 dsta+ EarE ol Z[5-
71 H27HA] o] 9 AolA | ZHrE mho|22|7}t
SHAIRE 919F ARlo] FRIEAUTHS,91. 19949 A=
g mho| 22 AARZAZ]FHWHO)S 5H9 71321 =
A G A+7]1F(International Agency for Research on
Cancer, IARC)|| 9J3] 13 ¥AEZAZ BEFEHJTHI0L
AeAFE ol & EEIH11] in vitro APOERE
| 74tE gol2E7} Y9 AUYS ISt

Iy A e o] 2o AdE A9 1-3%
Aat f1oto] WAYsta[12,13], @el3EtE nlo| 22| H
HEE2H A(non-cardiac gastric adenocarcinoma)
¥219] 89%E AFA|SIA|TH14] H]EEH oA =
ute| njo|22] FHES 38.5-45.9%% Axlto] HZ] gF=
o} wEbA, Y% HAYo dejFutE molze Qo tohE

Aol A& Ao T 4= AUcH15]
2| 3ErE Oio|=2] O] AltH 9| DYES A+

e FdrE mholRE= oF T4 AP Ad/dol ¥
A 229 AltoltH16]. 13y, 1980 W d&]F8t
g no|22|7} HAE7] olAd = {d v|FEY A
3ol digt A= 1009 o AFE I Ut 194
7] St gtAE| 29 F59] HUFH(germ theory of
disease)o] F|AHA v]FEo]| gt Aol S7HH
187949 von den Velden2 F4t&S(achlorhydria)d} 9
o] IHAGEZ AjtetA L, HF, A4HEH], 19t 2]
o] digk #AE doF o171 18959 Boas®t Op-
pler [18]1= ¢ ¢o] lactic acid?} ¥ W oF=Fo] M3}
o] ikl B arstgit

19169¥ Heinemann® Ecker §[19]2 Boas®} Op-
pler7} WA% # Lactobacillus$ 2.9, Lactobacil-
lus9 HE= A4S 32 FAFS(hypochlorhydria or
achlorhydria) =04 ®o] SA41T & = AS ¢
Astyon et WA= Aol gickal sk 194
7] $Hbo= FARS Aet 9SS SHAIYE §F 452 A
£ 4 9lon, Al Q4to] 2ol 1S wHo FAF
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B @A EA 9] Qs) A=kl stEHH201
o}

ST

A% 5 19 AL FFsteE A7t 020 7
& g5t 7Mool YEZAM 7H-(nitrosamine hy-
pothesis)O| oW, 5419 FAAit¢do] opditdog 2
&0} 3A1E9 olfl(amine)°] ¥UEZ Q! N-nitroso 3}
SEE M= Aot} o] 7MEE FE 0|8 FFE
ARolA ASHAL21], 7HFolu EA4 B9 A
7b g Aol vk At AFE Hud HE ik
[22,23]. YEZAM] 7148 1975¢ ' # ¥ Correa 7Hd
A & FAU

19804t} Sjostedt 124,251 QAF, A=, 9, Ao]A]
& FAET AL/ BT 2F 0N AES AL
St A9 A FAEONA f1/A1 A A FAA
Hoh o @2 $579 vjgEo] FAEHAUH25]. AL 24
ANAE AFoIA EA=A ARd F714 to] A=A
ct.

1980l 71 =4 AH S84 FAE HdoR
antacid, H2 receptor aatagonist, proton pump in-
hibitor7} 591783 w|AEol| v]X]= G it A+
7} 0] F0i A 7] &= 3FATH26-33].

7 O4=S A+ U

Gut microbiota 94 Al3+= EW16S rRNA se-
quencingolAl AR 2234 /e 2 OE v
Ao m, B o]-83t A% ot 34], WA| gt

BARES THo s dejFute mto|2e 9 ot
£ "ABE o] EIFor Frlstrh. 19709
Sanger sequencing, 19809 polymerase chain re-
action (PCR), "]QE DNA sequencing®] 7Fs3|A| 4
A HFeE AZ F glE HABES EIE & A =
=8

A7 2% el A A7) G5 (temporal temperature
gradient gel-electrophoresis, TTGE) ¥ &¢t At ot
¥ Zo] t+gdA(terminal restriction fragment length
polymorphism, T-RFLP)# 22 543 3719 16S
rDNA PCR 55 ©H 9] A 50|74 £ o&sh= T
o] 2000 =A=HATH35]. I3 TTGE, T-RFLP

S fingerprint method& ©]&3t £42 & FFoA
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Al ZeFsto] A7 9lof 20009 5ol high-
throughput DNA sequencing technique (: 454
pyrosequencing)2. 2 A=t 20064¥ Bik S(4]
2 23709 9] WA B3 =& 9 PCR, 16S rRNA se-
quencings 0|88t A& THSY T 128709 phyla
2 € A0 904 ERlElen, A53 10%
£ o]Fo] FRI=A] g2 Ao|qltt. | FHtE nlo]2g]
4 1971 B 5 12709 v, @ FAF &2 8
2 2F A 5 71 AAPE A dE|ZHE tto] 2]
Aol 21t High-throughput DNA sequenc-
ing technique2 & W2 A& Ao A4S HIEA &
A 4= A =k AN AlEAY SAENA 22
Fo AlEA HlolE £45 ol &8 H e T+ (bioin-
formatics tool) 7H¥o] B Q34 HAL, 2E AMAZ
S7h=lo] AtH36,371. 200899+ QA7 9 Auho] v Ay
£35S U E BE AR 78S AMSSto] EA Fx
o] AF7F FHEATH38]. 16S rRNA F-3AH2] 11 o]
B A5 HIZE NE9 Ao g AH Alm A
ZRto 2% W Ajo] Algo] gigt 7ol Q= BAZ &
Aol =338 5= QA =it

Sequencing HH O 2+ 16S rRNA sequencing¥ &
A Al sequencing (whole genome sequencing)®]
tt. AA A sequencing2 A& W9 RE nPES
sequencing & 4 3= ¥, 16S rRNA sequencing
574 dHEIorE 2R sequencing ¥k AA Als
A FAL v]-go] Wo] 531 FEHHT B4 AEZ
Z|4]o] H Q3 thgol ut, ¥k, 16S rRNA sequenc-
ing H-8o] & AL, ge 2ot} 1Al (Archaea)Rt
24T 5 9= A AU

u] R EZ Ao DNA sequencing EJo 2 AH
Mle+ #+2H(bacterial flora) profile°] 3] T2 JRE
@A =HAok. 21 FBAU FAE F40] b WA,
B A (virulence)oll tet FEE= & 4 glom 30
7153 At vAIgg ol tisi e & 4 itk Al
o] Art.

0= 2E 278 (dysbiosis)} &2t7|F(carcinogenesis)
# PABELHANA A% E(dominant phyla)<

Proteobacteria, Firmicutes, Actinobacteria, Bac-
teroides, Fusobacteria® ¥&#A t}ti4,39]. A4S

(hypochlorhydria) 82| A= Lactobacillus, Strep-
tococcus, Pseudomonas, Xanthomonas, Proteus,
Klebsiella, Neisseria, E. coli, Campylobacter je-
juniZb A= ATH40]. BEF AY £F A& Fir-
micutes, Bacteroidetes, Proteobacteria’} Q1=
oH411

A7 AT A1 SAF9] Y] Al S-S v &
ARt AFoAE F ol FosHA tEs FRlsth
[41,42]. 91 =29 n|AYEL FZ phyla level9] Fir-
micutes, Bacteroidetes, Proteobacteria@tH41].

HI 9S4 A 223 Ao 229 v|PEF RAE &
9Jgt zto|7F At v[EA Y (non-atrophic gas-
tritis), 3733 3, YL E A2 Al tgFT A
Ty mpo| 2= AASHHA AU 34 HA8E(intes-
tinal commensals) &715FtH43,44].

AL SRl A M| BEF] Wik 2|9, level of flora,
718t o2 Qaglo] A8 Ao g AZtdrt. Iy 1
Sfof & E o E 2% 2, A% T4 I
go|227t d5o 8 AZ 5t=A|, ofHH v YELT
A Z-E5t=A] ofFolt}, Ao RA oA A FHE [}
o|z2]9 FHF=(abundance)7} 4t A2, A2}
g mo|2g] o] o Aleto] o HAY AFH = 15
o = wFHTL FHT 4 AL, o] 7S St
7] A= F7HER1 A7 Z 8 stH45].

o2 AolA B4 AAE, A58 AE, A,
Ae= = A3 A DA oE AU nA8E O
/39l Zol& EF st At sk rh35,46-48].

gt Ao A =, T AF 2ZF 0 g I 2F oA
DNA 1 microgram@ 16S rRNA gene copy < Al+t
Fo] Z7Hd Aol FRIEHA. o]= A4S (hypochlo-
rydia)oll o3t Al ¢ S717F 919 Al 83 9
= & Aolgh= 7HEE AR T 5 AUTH491.

o] A= A2 HE A7]% &5ty 9] vBEFY
TS A A9 WEHAE AE A4S AMRE 1Y
g Ao, AHE 5o 2 ZZo] ofd 9 Al A

£ B4 83t AFFAH501.

AL FANA = vBEF 9 TS (richness)?] &
7Ve Hol & A4E0] AUA51,52], g BANE F
F U/E% 74 BT Y A9y uBEFo] o
2o A5 2371 AAB3]

QA o A4 FARRE HlolE =3 W, Al 7]
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<! Sk B2 v d ook ol oish frARE S
B (Shannon? t4d A4 E+= Chaol 3HE 74
718 59)S AFEF20E 9] nAESS o4 Hsle}
A73E Auto A o 2 o] A3}t AHA 7} J=
} A 222 QitH54]. o, n|gEZ9] tigkgo &
ZAa7F 9 S Aol = AL oY A
o] F4cH54]. de|Zete mto]2 |9 A4 9
Hupo] A Hu] Fofj= o2 dhg|gloto] A IS =
A

o
o

He

22| TYEH SY/2d LM 2l 002 =HI0|Z

High-throughput sequencing 7]&2 =YCZ ¢
U ot v E A it ARE LA =Sl A Y
nBE 232 4 vAE 2 9 2D 5HE 9
o v AE A= A5 2 @A HolEHe F
Z AN+ microbiome©] =3%t%o] 9131, & Proteo-
bacteria®} Firmicutes”} &tt. sk Y430 Al+= Pro-
teobacteria®} Firmicutes®] ¥, thFAl(diversity), &
F7h 919} Bl wsto] o =551

2] 3uty o] 2|7t A wi= P FHtE Tjol2
2171 919] A& EA(gastric niche)E Avfstc). ]
Futg mto]22] §A4 FAA = ¢ BES] thYet
tH43,56]. H. pylori Alxt ¥ 9] H|AYEZ W3k= o
AFoA g A v QIcH28,53]. 13599 9 SRS
Ao 2 16S rRNA gene®] 7t ¥ sequencings
Al8Y5te] o Ao A= A Fute sto|R ]9 FH
Z7F FolotA A8t Al Achromobacter, Lactoba-
cillus, Citrobacter, Clostridium and Rhodococcus
9} 22 intestinal commensal®] SHE7F F2l5H &
7Fohe= & Bof FAoH44].

Coker 54712 1%} B30y AolA =
E ¥ (microbial dysbiosis)o] @As}ttal 5FFL}H &
A/ AT vl aLste] Yt 2R oA 219 Al+to]
371t 1059 Alto] Attt AS st 1
52 EE EFE ARESH A 2 Y 2 DA0lA
ure| 2ot 42283 HEA LY 759 ol FAF
on, 77 de|gjoprt o 2F oA FHGX AoE B
31519}, o] o)A 9] ujF E sequencing 718 A1}
ARtE = AHE, o)A AFEolAE B 38+ B

of %(genus)°| -5t
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Ag 9 MABEZTY ARHFE TE ZEE gl
t}. Transgenic insulin-gastrin mouse (INS-GAS
mouse)E °|-&2 AoA AT FuE uto]zTt
A3t INS-GAS mouse®}t @2 ZHE mo|2z|e} 9] 1]
R EZ0] o] ZFH INS-GAS mouseoA AL A
A71E vl styt. 9o AL dejzdE nlo|2 g
= 79 mouse°lA B =A UEFLTHS57]. o] AtollA
9 MBEZTS A3y nlo|2 29 BIHE S5t
= ggdo] 9o}, YAl g2 ofd AoE & 4 9

rr

olzel d
g APAY 9A4 4L 29E B9 45 e
9 g4} e

[61,62].

oF 25079 AL TAe} xS UFLE 3 IS
E Ao A Propionibacterium acnes (P. acnes)}:
Prevotella copri®] %27 A4 DT o3 A4
BAZF AATHO3]. o] AFINAE P. acnesd =2 F
Heol Furd YA(ymphocytic gastritis)?] WA T}
TAZE 9o, P. acnes-¥d HIITA ¢H0] Inter-
leukin-159 22 €S54 AP|E7RQlE HH|oiA 99
do7ickar d=A vt ATH64].

T Aol = 9 AAEZTH 1Y A E ARol9] A
& #AE LAYt BDCA2+ FAAES FA4 A=
(plasmacytoid dendritic cell, pDC)2] 4= Stenotro-
phomonas®}t &9 A& #A7F Y3 Foxp3+ 2E T
Alz29] = AL WAl &FolA Selenomonas®t ¥
B8 BAZE AT A AAES WY AE7FHY <
A ulA| 27 9] Aol Fojsh= HskE njgEwol o5l
244 4 9o stTHG5]. o] AolA HAUES &
Ist7] et AES FAHA = gAot, ojd AolA
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FAMEZF A4 AZ(PDC)Y} 22 T A E(Treg)= &
H}7] AZ9] 7152 AAIst Y 2 718 49 T Al
27t A AN EEote Ae SA5H 2 2R Uy
Z1 v} QJeH66,671.

CONCLUSION

EAESHY] HHCE HiFo R IR U= v
£35S gRlsHA =Holow, B4 A4, ASH9E, B
1)3Hy, folA HBES F30] 2= o] &43HA
Ut E3 A FEY mho| 2] {5 wet nP=F
39 240 & ALk gRIEAU. nPEZY HIL
A3t A A1 JAARIA] ob2] F4lstA] gt Fel2
drE| mho| 28 9 thE n|EY AUt HFoA Y I
o tigt FERE A, in vitro A7} o|F0A 1L Yo
L} o] to]§ 7} F&5HA| Yt

W EtE 29 A(metabolomics)® EAAIHE
(transcriptomics)< &8st m|PEF AF+= o
Y& R FHREE Hol nBEFY 7IsH
Eoto] 43485 ¥ 4 Q= A7t A9 Folth
A& 715 42 A9 i, Ad, 2= 9l
A 2L AE A= B F sturt 2 2 o= 7
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