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Panh gia buéc diu da dang hé vi khuan dwong rudt &
bénh nhan ung thw dai truc trang bang ky thuat gidi trinh
tur 16S rRNA

Preliminary evaluation of gut microbiota diversity in colorectal cancer
patients using 16S rRNA sequencing
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Lé Thi Thu Hang***, **Bénh vien Trung wong Quan doi 108,
Tran Thi Thanh Tam*** ***Truong Pai hoc Khoa hoc va Cong nghé Ha Noi
Tom tat

Muc tiéu: Danh gia thanh phan va su da dang cta hé vi khudn dudng ruét & bénh nhan ung thu dai
truc trang (UTDTT) so véi ngudi khde théng qua gidi trinh tu 16s rRNA trén mau phan. Déi tugng va
phuong phdp: Thu thap théng tin 1am sang va mau phan cda 10 bénh nhan UTDTT mai chan doan va 05
ngudi khde tai Bénh vién TUQD 108. DNA téng s dugc tach chiét tir cac mau phan va sit dung cho giai
trinh tu gen ma hoa 16S rRNA vung V3-V4 clia vi khuan. Phan tich tin sinh va thdng ké dé so sanh thanh
phan vi sinh vat dudng ruét va da dang gitta nhdm bénh va nhém khde manh. Két qua: Chua thdy co su
khac biét c6 y nghia théng ké vé da dang alpha va beta gilta 2 nhém nghién ctiu. Xac dinh dugc thanh
phan cac loai vi khuan thudc 25 chi, 16 ho, 5 nganh vi khuan chiém ty trong cao trong cd mau bénh va
mau khée. Ty trong cac nhém vi khuan c6 su khac biét gitta 2 nhém nghién cdu va gilia cac déi tugng
nghién ctru trong cing nhém. Két ludn: Budc dau dung ky thuat giai trinh tu gen 16S rRNA da thanh
cobng xac dinh dugc thanh phan vi khuan dudng ruét dén chi. Nghién ctu budc dau nay la co s cho
phan tich ti€p theo sit dung c& mau Ién hon dé tang y nghia théng ké va cho phép phat hién nhiing
khéc biét gitra bénh nhan UTDTT va d6i ching khée manh.

Ttrkhod: Ung thu dai truc trang, nghién ctru da hé vi sinh, hé vi sinh dudng ruét, 16S rRNA, mau phan.

Summary

Objective: To study gut microbiota composition and diversity in colorectal cancer patients (CRCs)
compared to healthy controls by 16S rRNA sequencing in feacal samples. Subject and method: Clinical
information and feacal samples from 10 newly diagnosed CRCs and 05 healthy control were collected at
108 Military Central Hospital. Total genomic DNA were extracted from feacal samples and subjected to
16S rRNA V3-V4 region sequencing. Bioinformatics and statistical analysis allowed to compare the
microbiota composition and diversity between CRC patients and healthy controls. Result: Total DNA of
15 feacal samples was extracted successfully. There was no significant difference in alpha and beta
diversity between the two groups. The composition of bacterial species belonging to 25 genera, 16
families, and 5 phyla accounted for a high proportion in CRC and healthy samples. The relative
abundance of bacterial taxa varied between the two studied groups and also between participants
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within the same group. Conclusion: Initially using 16S rRNA gene sequencing technique, we have
successfully determined the composition of gut bacteria to genus. This pilot study works as a good
foundation for further analysis that use a larger sample size to increase statistical power and to allow for
differences between CRC patients and healthy controls to be detected.

Keywords: Colorectal cancer, metagenomics study, gut microbiome, 16S rRNA, feacal samples.

1.Pat van dé

Khoadng 70% vi khuan trong co thé ngudi hién
dién & dai truc trang. Nhiéu nghién ctu cho thay da
dang vé thanh phan vi khuan trong dai truc trang c6
lién quan dén sutic khoe va bénh tat [1]. Nh& nhiing
tién bo trong phuong phap nghién ctu khéng qua
nuoi cdy ma vai tro cla hé vi sinh vat (VSV) dudng
rudt ngay cang dugc lam ré va ching dang dugc coi
la mot tang thuc sy. D6i véi UTDTT, loai ung thu gay
td vong dung hang thu 2 trong cac loai ung thu thi
hé vi sinh vat duong rudt da dugc chiing minh la cé
lién quan dén su hinh thanh va phat trién ctia khai u,
cling nhu dap Ung clia u véi cac liéu phap diéu tri
toan than [2]. Trong d6, loai Fusobacterium
nucleatum da dugc chiing minh cé mai lién hé chat
ché va cé thé dugc st dung lam chi diém trong viéc
phat hién UTDTT [3]. Khi nhan thic vé vai trd quan
trong clia hé vi sinh vat dudng ruét trong viéc duy
tri sic khde con ngudi ngay cang dugc nang cao,
nghién ctu vé hé vi sinh vat dudng rudt gan day da
dugc bat dau & Viét Nam véi nhiéu hudng nghién
clu va déi tugng nghién clu da dang. Do dé, ching
toi tién hanh nghién ctu nay véi muc tiéu budce dau:
Ddnh gid thanh phan va su da dang cua hé vi khudn
duong ruét & bénh nhdn UTDTT so vdi nguoi khde
théng qua gidi trinh tu 16S rRNA trén mdu phan.

2. Pdi tugng va phuong phap
2.1.Déi tuong

Trong nghién ciu budc dau nay, ching toi
tuyén chon 10 bénh nhan mai dugc chan doan méac
UTDTT va 5 nguci khoe tai Bénh vién Trung uong
Quan d6i 108. Cac tiéu chuan lua chon: Tudi tir 50-79
la nhém cé nguy ca mac UTDTT cao, cd nam va nif,
chi s6 khéi co thé (BMI) tir 18,5-24,9, khong co bién
ching bénh. Tiéu chudn loai trit bao gém: Déi tuong
khéng tinh tdo, dang mang thai hodc cho con bu; Cé

bang ching vé su bat thudng vé cau tric clia dudng
tiéu hda; Déi tuong dang tham gia thir nghiém lam
sang, dang theo ché dé an kiéng, c6 dung héa tri hoac
xa tri trong vong 3 thang trudc khi vao nghién cuu.

2.2, Phuong phdp

Thu thdp di liéu ldm sang

Cac dac diém cha ngudi tham gia nhu tudi tac,
gidi tinh, chi s6 khéi ca thé (BMI), bénh két hap, tién
st hat thudc, udng rugu va tinh trang st dung thudc
dugc thu thap dé phan tich di liéu. Tién st gia dinh
vé cac roi loan viém nhiém, tiéu hoa va di ting ciing
dugc ghi lai. Pac diém lam sang va két qua xét
nghiém té bao va sinh héa mau ctia bénh nhan duoc
thu thap.

Thu thdp mau phén

Tat ca nhitng ngudi tham gia nghién cliu duoc
hudng dan tu l1dy mau phan tai nha hodc tai bénh
vién. Phan tuoi dugc van chuyén dén phong thi
nghiém trén da khd dé ngan vi khuan phat trién
trong vong 4 gio hoac dugc bdo quan trong kho
lanh (~4°C) trong 24-48 gid& trudc khi dén phong thi
nghiém. Sau khi mau dén phong thi nghiém, mau
phan sé dugc chia thanh cac phan nho va dugc
déng lanh dé bao quan lau dai & -80°C.

Tdch chiét DNA téng sé tirméu phdn

DNA téng s6 dugc chiét xuat tir cac mau phan
bang kit DNeasy® PowerSoil® Pro Kit (QIAGEN, Anh)
theo quy trinh tach chiét Qiagen v&i cac stta d6i nhu
sau. Dau tién, 0,25g phan sau khi gia dong va 800uL
dung dich dém CD1 dugc dua vao 6ng c6 chia hat
thay tinh (PowerBead Pro Tube). Cac mau nay sé
dugc dong nhat bang co hoc dugc lap lai hai lan,
ma&i lan trong vong 10 phut & toc d6 25Hz véi may
TissueLyser Il (Qiagen). Cac budc tiép theo clia qua
trinh tach chiét DNA dugc tién hanh theo quy trinh
ctia Qiagen. DNA téng s6 sé dugc dinh lugng bang
may quang ph6 Nanodrop 2000 (Thermo Fisher
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Khoa hoc, Hoa Ky). Sén pham DNA sau dé dugc luu
git & -20°C.

Chudn bi thu vién va gidi trinh tu 165 rRNA

Chuan bi thu vién va gidi trinh tu 165 rRNA dugc
tién hanh tai céng ty GENEWIZ, Inc. (My). Nong do
DNA téng s6 dugc do bang Qubit® dsDNA
Quantification va st dung dé khuéch dai gen 165
rRNA bang cach st dung cap méi vi khuan nham
vao vlng siéu bién déi V3-V4 clia gen 16S rRNA véi
trinh tu moi Xuoi (5'-
CCTACGGRRBGCASCAGKVRVGAAT-3") va moéi ngugc
(5'- GGACTACNVGGGTWTCTAATCC-3') véi chiéu dai
doan khuéch dai khoang 460bp. Hon hop PCR bao
gom 2,5ul dung dich dém TransStart, 2ul dNTP, 1uL
moi xudi, TuL moéi ngugc, 0,5uL TransStart Tag DNA
polymerase, 20ng DNA téng s va nudc khéng chia
nuclease dugc thém vao dé dat thé tich 25l
Chuong trinh PCR: 94°C trong 3 phut, 24 chu ki (95°C
trong 5 giay, 3. 50°C trong 90 giay, 72°C trong 10
gidy), budc kéo dai cudi 72°C trong 5 phat. Cac trinh
tu adapter dugc gan vao cudi clia doan 16S rRNA
amplicon bang phan tng PCR véi mét vai chu ki
nhiét va tinh sach bang hat tur. DNA sau khi tinh sach
sé dugc kiém tra ndbng dd bang hé théng doc dia da
chiic néng Infinite 200 PRO (Tecan). Tat cad cac
amplicon tinh sach dugc gop chung vao mét thu
vién va dugc giai trinh tu (2x250 bp) trén hé théng
gidi trinh tu MiSeq Illumina.

3.Két qua

Phan tich tin sinh va théng ké

D( liéu giai trinh tu gen 16S rRNA sé dugc phan
tich bang cac phan mén tin sinh chuyén dung bao
gébm QIIME, MOTHUR, va RDP-classifier va dugc xt ly
nhu trong cong bé trudc [4]. Cac dan vi taxon clia hé
vi sinh vat séng trong dudng rudt sé dugc du doan
bang phan mém tin Mothur dua trén bd dit liéu
tham chiéu ctia gen 16S rRNA clia tat ca cac vi sinh
vat da dugc phan loai (16S rRNA reference - RDP). Pa
dang alpha va beta dugc tinh toan vsi phan mém tin
sinh QIIME.

Cac phan tich thong ké, so sanh va biéu dién d
liéu sé dugc thuc hién trén phan mém théng ké R.
Su khac nhau c6 y nghia théng ké cho da dang beta
(chi s6 giéng nhau Bray-curtis) gitta cac nhom mau
dugc tinh toan véi kiém dinh PERMANOVA va dugc
biéu thi véi phuong phap phan tich thanh phan
chinh (Principal Component Analysis, PCA). Ngoai ra,
su khac nhau vé da dang alpha, thanh phan don vi
phan loai va dir liéu lam sang dugc xac dinh bang
kiém dinh Mann-Whitney U gitta nhém bénh nhan
ung thu va nhém khoe manh. Gid tri khac nhau c6 y
nghia théng ké néu tri s6 p nho hon 0,05.

2.3.Dao diric nghién ciru

Nghién ciu da dugc thong qua Hoi dong y dic
cta Truong Dai hoc Y Ha Noi (S6 503/GCN-
HDDDNCYSH-DHYHN, ngay 10/05/2021). Tat ca
nhiing ngudi tham gia nghién ctu da dugc giai
thich can ké vé muc tiéu ctia nghién ctu va dugc
déng y bang van ban truéc khi dua vao nghién cuu.

3.1. Ddc diém lam sang cia déi tuong tham gia nghién citu

Bang 1. Pac diém cha hai nhém nghién cuu

Dac diém Nhém UTDTT Nhém khée manh Giatrip
S6 lugng (n) 10 05
Tusi 61+12 60+ 11 0,95
Gidi (nam/n) 4/6 2/3 1
Chi 56 khdi co thé, BMI (kg/m?) 213+1,8 208+1,8 0,58
Tang huyét ap (c/khéng) 1/9 1/4 0,59

*Mann-Whitney U test; “Chi-squared test.
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Bang 2. Dac diém lam sang nhém UTDTT

Dic diém Tylé % Pac diém Tylé %
Pau bung 10/10 o I 6/10
Pingoaiphancomau | 3/10 'al m 2/10
doan
Triéu chung Tao bon 1/10 v 2/10
Tiéu chay 1/10 e
- Ung thu biéu mé tuyén biét hda vira 5/10
Sut can 1/10
Dai trang Ién 4/10 Mé Ung thu biéu mé tuyén biét hoa 3/10
bai trang ngang 2/10 bénh vUra c6 thanh phan ché nhay
Vitriu
' Pai trang xuéng 1/10 e
Ung thu biéu mé tuyén nhay 2/10
Pai trang Sigma 3/10

Cac dac diém lam sang cta bénh nhan UTDTT
va nhém déi chiing khde manh dugc trinh bay trong
Bang 1. D6i tugng nghién cltu gém 10 bénh nhan va
5 d6i chiing khde manh véi do tudi trung binh & moi
nhém tuang Ung 1a 13 61 tudi (d6 tudi, 47-76) va 60
tudi (d6 tudi, 50-79 tudi). Khong cé su khac biét gira
bénh nhan UTDTT va nhém déi chiing khde manh
vé tudi, BMI, gidi tinh va tién st bénh tang huyét ap.
Cac triéu ching 1am sang phd bién ctia nhém bénh
UTDTT la dau bung (10/10), di ngoai phan c6 mau
(3/10). Vi tri khéi bat gap & ca dai trang 1én, xudng,
ngang va sigma trong dé dai trang lén chiém uu thé
4/10. Ty & bénh nhan thu mau chl yéu la giai doan II
(6/10) va ung thu bi€u mé tuyén biét héa via la 5/10
bénh nhan (Bang 2).

3.2. So sdnh da dang alpha va beta giira 2
nhém nghién ciu

Vung siéu bién déi V3-V4 cta gen 16S rRNA
dugc khuéch dai tir cic mau DNA tng s6 tach chiét
dat tiéu chuan vé nong dé va dé tinh sach bang
phan Ung PCR. Két qua giai trinh tu viing V3-V4 nay
cho phép xac dinh thanh phan va sy da dang hé vi
sinh vat trong cdc mau nghién cdu. Kiém dinh
Mann-Whitney U test gita nhom bénh nhan
UTDTT va déi ching khoe manh cho thay khéng co
su khac biét vé cac chi s6 da dang alpha (Hinh 1A).
Chi s6 Bray-Curtis phan anh thanh phan va ti [é cta
cac phan loai gira 2 nhom mau. Két qua nghién
ctu cho thdy khong cé su khac biét c6 y nghia
thong ké vé chi s6 da dang beta gita bénh nhan
CRC va nhém d6i ching khoe manh (Hinh 1B).

) B Nhem UTBTT B Nhom Khée manh B)
15.14%
Chaoi Chisé Shannan S lugng losi
.
300: E @ MNham Khoe manh £
] 2504 + N
e 5 3 w4
= oep i L.
£ 25 24.2% S e
o I 2004 R
© 200 4 |
o
8 1501 .
2 i i
5 150 o
1004
100 Bray-Curtis /
p =086 pP=088] g p =081 PERMANOVA: R? = 0.071; p = 0.429

Hinh 1. So sénh chi s6 da dang alpha va beta gitta 2 nhém nghién ctiu. (A) Biéu d6 so sanh chi s6 da dang alpha.

Tri s6 p dugc tinh bang kiém dinh Mann-Whitney U test gitta nhém bénh nhan UTDTT va d6i ching khde manh.

(B) Bi€u d6 phan tich thanh phan chinh da dang beta dua trén chi s Bray-Curtis. Su khéac biét gitta cdéc nhém mau
dugc tinh toan tur kiém dinh PERMANOVA.
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3.3. Khdc biét thanh phdn hé VSV dudng ruét giita cdc mau nghién ciu
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Hinh 2. (A) Thanh phan hé vi sinh vat & cap do chi tir cdc mau phan ctia 15 déi tugng nghién ctu. Cac chi co do
phong phu tuong déi trung binh nhé hon 1% va céc chi chua dugce phan loai dugc gop thanh nhom “Khac/Chua
phan loai”. CRC: Mau thuéc nhém UTDTT, HC: Mau thudc nhém khde manh. (B) Cac chi ¢o su khac biét vé mic do

phong phu hé VSV dudng rudt gitta bénh nhan UTDTT va déi chiing khde manh. Tri s6 p dugc tinh bang kiém
dinh Mann-Whitney U test giita nhém bénh nhan UTDTT va déi chiing khoe manh.
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Phan I6n cac vi sinh vat dugc tim thay trong cac
mau phan cla cac doi tugng nghién cdu thudc 5
nganh vi khuidn bao gébm Firmicutes (71,5 + 16,7%),
Bacteroidetes (12,3 + 14,1%), Proteobacteria (8,9 +

14,2%), Actinobacteria (6,0 £ 5,7%), va Fusobacteria
(1,2 + 2,9%). G muc d6 phan loai thap hon, 16 ho va
25 chi dugc xac dinh chiém ty tuong déi (trén 1%)
trong cdc mau, trong d6 nhom  Blautia,
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Escherichia/Shigella, Prevotella, Faecalibacterium, va
Dorea la cac chi chiém ty trong cao nhét trong ca
mau bénh va mau khée. Ty trong cac nhém vi khuén
c6 su bién thién gilta nhém UTDTT va nhém déi
chung; va gilta cac ca thé thudc cung nhéom nghién
ctu (Hinh 2A). Tiép theo, ching téi st dung kiém
dinh Mann-Whitney U test so sdnh su khac biét gilra
cac chi gitta nhém bénh nhan UTDTT va déi ching
khoe manh. 10 chi cé su khac biét cé y nghia thong
ké gita 2 nhéom nghién clu, trong d6 3/10 chi
(Gemella, Parvimonas, Peptostreptococcus) cu thé |a
3 loai Gemella morbillorum, Parvimonas micra,
Peptostreptococcus stomatis cho thay su tang Ién &
nhom bénh nhan UTDTT so véi nhom d6i chiing va
8 chiéu ngugc lai quan sat dugc 7/10 chi
(Enterocloster, Flavonifractor, Flintibacter, Phocea,
Phascolarctobacterium, Mitsuokella, Akkermansia)
(Hinh 2B). Tuy nhién, su khac biét gita hai nhém
bién mat sau khi hiéu chinh tri s6 p v6i phuong phap
Benjamini-Hochberg dé gidm thiéu duong tinh gia
do so sanh nhiéu nhém.

4. Ban luan

Dé thuc hién nghién ctu hé VSV dudng ruét thi
viéc tuyén chon déi tugng tham gia nghién ctu, thu
thap mau va tach chiét DNA la nhiing budc dau rat
quan trong. Trong nghién cdu nay, cac doi tugng
tham gia nghién ctiu cé su tuong déng vé tudi, giGi
va dugc lua chon phu hop theo tiéu chuan da dua
ra. Qiagen DNeasy® PowerSoil® Pro Kit dugc lua
chon cho tach chiét DNA vi quy trinh thuc hién don
gian va nhanh chéong. DNA bd gen thu dugc c6 s6
lugng va chat lugng DNA cao va dugc st dung
thanh cong dé khuéch dai gen 165 rRNA tuong tu
nhu trong nhiéu nghién ctu trudc do. Véi két qua
nay, nhém nghién cdu da thanh céng trong viéc s
dung ky thuat giai trinh ty gen 16s rRNA dé xac
dinh dugc thanh phan vi khudn dudng rudt dén
cap do chi.

Két qua giai trinh tu vung siéu bién déi V3-V4
cUa gen 16S rRNA cho phép xac dinh thanh phan va
muc d6 da dang hé vi sinh vat trong cdc mau nghién
cuu. Pa dang alpha do muc d6 da dang trong tung
mau riéng lé dugc tinh toan dua trén 3 chi s6 bao

gém chao1 (d6 phong phu), chi sé Shannon (phan
anh dé phong phu va da dang) va s6 lugng loai
quan sat dugc trong cadc mau nghién ciu. Pa dang
beta do muic dé da dang hoac khong tuong dong
gilta cdc mau nghién cudu trong dé chi s6 Bray-Curtis
phan anh thanh phan va ti l1é ctia cac phan loai gitra
2 mau. Mac du nhiéu bao cdo da chi ra su khac nhau
trong thanh phan clia hé vi sinh vat dudng ruét gilta
bénh nhan ung thu va nhém ngudi khée manh, va
déng thai cing mé ta cac vi khudn dac trung cé thé
st dung dé sang loc ung thu [5, 6], tuy nhién nghién
ctu vé hé vi sinh tai Viét Nam van con han ché.
Nghién ctu cla chidng téi la nghién clu dau tién
danh gia thanh phan va da dang hé vi sinh dudng
ruot & bénh nhan UTDTT tU mau phan st dung
phuong phép gidi trinh ty gen 16S rRNA. Két qua
nghién ctu chua thay dugc su khac biét vé da dang
alpha giita nhdm bénh nhan UTDTT va nhém d6i
ching khée manh. Tuy nhién, trong bdo cdo cla
Yuan va cdng su trén 226 bénh nhan UTDTT va 156
ngudi khoe & Trung Quéc cho thay da dang alpha
ctia nhém bénh nhan thap hon nhém déi ching khi
danh gia bdi d6 phong phu (chi s6 da dang ACE va
Chao1), va khi danh gia bdi chi s& Shannon va
Simpson khéng thay su khac biét. Véi chi s6 da dang
beta thi c6 sy khac biét r6 rang gilra nhém bénh
nhan UTDTT va nguci khoé [7].

Phan loai hé VSV & cap d6 nganh, ho, gi6i kha ré
rang nhung & cap dé loai thi ky thuat 16s rRNA kho
xac dinh. Biéu nay didng véi han ché cta ky trinh tu
gen 16S rRNA, tuy nhién phuong phép gidi trinh ty
nay van ap dung réng rai trong nghién ctu da hé
gen do chi phi giai trinh tu thap va kha nang phat
hién su khac biét vé dan vi phan loai nhu ho, chi
gitta cac diéu kién nghién ctru [8]. Nghién ctu cla
ching t6i cho thay thanh phan vi sinh vat khong
dong nhat trong mau phan cdia bénh nhan UTDTT
va ngudi khoé tuong tu nhu cac nghién ctu tién
hanh truéc d6 [6, 7]. K&t qua so sanh thanh phan hé
vi sinh gilra hai nhém nghién ctu cho thdy 3 loai
Gemella morbillorum, Parvimonas micra,
Peptostreptococcus stomatis c6 sy tang 1én & nhém
bénh nhan UTDTT so v&i nhém doi chiing. Nghién
clu trén chudt da chi ra rang Parvimonas micra cé
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kha nang thac ddy qua trinh hinh thanh khéi u dai
truc trang bang cach gay ra su tang sinh té bao biéu
mo rudt va lam tang sinh té té bao mién dich Th17
[9]. C& Parvimonas micra, Peptostreptococcus
stomatis dugc tim thay trong mé niém mac ruét clia
bénh nhan UTDTT [10]. Mac du, Shinichi Yachida va
cong su da xac dinh co su tang lén dang ké cua loai
vi khuan Fussobacterium nucleatum trong mau phan
nhém UTDTT va ¢6 su tang ty trong theo giai doan
bénh [6], nghién ctiu clia ching t6i chua ghi nhan su
khac biét nay. Ngoai ra, chung tbi ghi nhan 1 trudng
hop mau thudéc nhém bénh nhan (CRC1) cé hé vi
sinh hoan toan khac biét v&i cac bénh nhan UTDTT
khac va nhém déi ching. Sau khi hoi cliu va phong
van lai bénh nhan thi xac dinh dugc nguyén nhan la
do bénh nhan da dung khang sinh trudc khi Idy mau
1 tuan. Nhu vay, thanh phan vi khudn dudng ruét
trong mau phan phan anh kha ré tinh trang st dung
khang sinh clia ngudi bénh. Mét trong nhiing han
ché cta nghién ctu la ¢ mau nhé dac biét nhom
dé&i chiing chua thé dai dién cho quan thé ngudi Viét
Nam.

5. Két ludn

Day la khao sat ban dau cia nhém nghién cdu
dé danh gia vé kha nang trién khai ki thuat (ng
dung NGS gidi trinh tu 16S rRNA dé phan tich su da
dang cling nhu nhiing khac biét ctia hé vi sinh &
bénh nhan UTDTT so v6i nhdm chidng. Hon nira
day clng la nghién cu dau tién dugc thuc hién tai
Viét Nam vi thé nhiing két qua ban dau nay sé la
tién dé cho nghién ctu trén quy mé I6n hon dé xac
dinh vai trdo cta hé vi khuan dudng rudt cu tru tai
dai truc trang déi véi ung thu dai truc trang.

Loi cam on: Nghién cdu nay dugc tai trg bdi
Quy Phat trién khoa hoc va céng nghé Quéc gia
(NAFOSTED) trong dé tai ma sé 108.04-2021.22.
Cong trinh dugc ho trg bdi Bénh vién Trung uong
Quan do6i 108, Trung tam Nghién cdu Y hoc Viét
Puc (VG-CARE) va Pai hoc Khoa hoc va Cong nghé
Ha No6i. Nhém nghién ciiu cdm on nhiing ngudi
tham gia nghién clu va cac déng nghiép da giup
tao diéu kién thuan Igi cho nghién ctru nay.

118

Tai liéu tham khao

1. Valdes AM, Walter J, Segal E, Spector TD (2018)
Role of the gut microbiota in nutrition and health.
BMJ 361:k2179.

2. Rebersek M (2021) Gut microbiome and its role in
colorectal cancer. BMC Cancer 21(1): 1325.

3. Wang N, Fang JY (2023) Fusobacterium nucleatum,
a key pathogenic factor and microbial biomarker for
colorectal cancer. Trends in Microbiology 31(2):
159-172.

4. Tran TT, Cousin FJ, Lynch DB, Menon R, Brulc J,
Brown JRM, O'Herlihy E, Butto, LF, Power K, and
Jeffery IB (2019) Prebiotic supplementation in frail
older people affects specific gut microbiota taxa but
not global diversity. Microbiome 7: 1-17.

5. Feng Q, Liang, S, Jia H, Stadlmayr A, Tang L, Lan Z,
Zhang D, Xia H, Xu X, Jie Z et al (2015) Gut
microbiome development along the colorectal
adenoma-carcinoma sequence. Nat Commun 6: 6528.

6. Yachida S, Mizutani S, Shiroma H, Shiba S,
Nakajima T, Sakamoto T, Watanabe H, Masuda K,
Nishimoto Y, Kubo M et al (2019) Metagenomic
and metabolomic analyses reveal distinct stage-
specific phenotypes of the gut microbiota in
colorectal cancer. Nat Med 25: 968-976.

7. Yuan B,MaB, YulJ, Meng Q, DuT,LiH, ZhuY, Sun
Z, Ma S, Song C (2021) Fecal bacteria as non-
invasive biomarkers for colorectal adenocarcinoma.
Front Oncol 11: 664321.

8. Durazzi F, Sala C, Castellani Get al
(2021) Comparison between 16S rRNA and shotgun
sequencing data for the taxonomic characterization
of the gut microbiota. Sci Rep 11: 3030.

9. Zhao L, Zhang X, Zhou Y et al (2022) Parvimonas
micra promotes colorectal tumorigenesis and is
associated with prognosis of colorectal cancer
patients. Oncogene 41: 4200-4210.

10. Osman MA, Neoh HM, Mutalib NS, Chin SF, Mazlan
L, Raja Ali RA, Zakaria AD, Ngiu CS, Ang MY, Jamal
R (2021) Parvimonas micra, Peptostreptococcus
stomatis, Fusobacterium nucleatum and
Akkermansia muciniphila as a four-bacteria
biomarker panel of colorectal cancer. Sci Rep 11(1):
2925.



