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TOM TAT

Nhiéu nghién cuu g?m day da chi ra réng hé vi sinh vat duong rudt ciia ong dong vai trd quan trong
trong viéc ning cao strc khoe ctia ong mat, ting cudng kha ning chéng lai cac tac nhan gay bénh. Trong
nghién ctru nay, phuong phép giai trinh tu thé hé méi (NGS) duogc sir dung dé tim hiéu thanh phan hé vi
sinh vat trong duong rudt ciia ong tho truong thanh thudc loai ong mat Apis cerana tai tinh ‘Hung Yén, Viét
Nam va xac dinh mdi quan hé cong sinh giita ching va vat chi. Két qua nghlen ctru cho thay, hé vi sinh vat
duong rudt cia ong 4. cerana tai tinh Hung Yén thudc 4 nganh chinh bao gom Proteobacteria (47,6%),
Firmicutes (45,20%), Actinobacteria (4,20%) va Bacteroidetes (2%). Trong do, 4 nhém vi khuén 16i dwoc
phat hién bao gdm Gilliamella apicola (5%), Lactobacillus Firm-5 (7%) va Lactobacillus Firm-4 (3%) va
Bifidobacterium asteroids (4%).Trong tong s6 nhimg loai vi khuan dwoc phat hién, nhom vi khuén lactic
(LAB) chiém 47% gom: B. asteroids group, L. fermentum, L. helsingborgensis, L. kimbladii, L. kunkeei
group, L. mellis. Nhitng vi khuin LAB nay c6 vai trd quan trong d6i v6i sirc khoe ctia ong mat va co thé
1a nhitng ¢mg vién tiém nang trong phat trién ché pham sinh hoc gitip nang cao stc khoe ciia dan ong dé
chdng lai cac tac nhan gay bénh.

Tur khoa: Apis cerana, ong mat, h¢ vi sinh vat duong rudt, vi khuén lactic (LAB), next generation
sequencing (NGS).
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SUMMARY

Recent studies have found that the bacteria in the bee’s intestines play an essential role in
improving the health of honey bees, increasing its resistance to a diversity of diseases. In this study,
metagenomic analysis of microbial 16S rRNA sequences by next generation sequencing (NGS) was
used to determine the composition and structure of gut microflora in honey bee Apis cerana at Hung
Yen province, Viet Nam. The studied result showed that the microbiome in A. cerana gut was dominated
by four major phyla of bacteria including Proteobacteria (47.6%), Firmicutes (45.20%), Actinobacteria
(4.20%) and Bacteroidetes (2%). Of which, there were four core bacteria detected including Gilliamella
apicola group (5%), Lactobacillus Firm-5 (7%), Lactobacillus Firm-4 (3%) and Bifidobacterium asteroids
group (4%). Lactic acid bacteria (LAB) comprised of 47% of the identified bacteria including B. asteroids
group, L. fermentum, L. helsingborgensis, L. kimbladii, L. kunkeei group, L. mellis. These LAB have been
known to play important role in the honey bee health and can be promising candidates for probiotic
development to enhance honey bee health and to manage the honey bee diseases.

Keywords: Apis cerana, honey bees, gut microbiome, lactic acid bacteria (LAB), next generation
sequencing (NGS).

- Vién Céng nghé sinh hoc, Vién Han 1dm Khoa hoc va Coéng nghé Viét Nam
2 Trung tdm Nghién ctru ong va nubi ong nhiét d6i, Hoc vién Nong nghiép Viét Nam
3 Pai hoc Khoa hgc va Cong nghé Ha Noi, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
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1. MO PAU

Nghé nuéi ong mang lai cho con nguoi cac san
pham co gi4 tri kinh té cao nhu mat ong, sap ong,
pha?'m hoa, v.v. (Engel va cs., 2016; Thai va Van Toan,
2018). Pic biét, nghé nudi ong cb truyén cta Viét
Nam véi giéng ong ndi A. cerana da c6 tir lau doi
(Thai va cs., 2018). A. cerana phan bd & khip cac
tinh ¢ Viét Nam, trir ving rung U Minh, tinh Ca
Mau va c6 vai trong quan trong trong phat trién kinh
té néng nghiép & cac vung nui Viét Nam (Thai va
cs., 2018; Thai va Van Toan, 2018). Tuy vay, trong
nhimg nim gan day, nganh nu6i ong mat tai viét nam
noi riéng va trén toan thé gioi noi chung dang chiu
anh huéng nghiém trong boi cac diéu kién khi hau
bat thuong va dic biét cac tac nhan gy bénh nhur vi
khuan, nm, virus, v.v. (Mc Menamin va cs., 2018;
Thai va cs., 2018).

Hién nay, cac phuong phéap phd bién duoc ding
dé phong va diéu tri bénh & ong bao gém sir dung
thude khang sinh, cac chét hoa hoc, thao duge, v.v
két hop véi cac bién phap ky thuat hay vat 1y nhu
thong gi6 va v¢ sinh thung nu6i (Thai va cs., 2018).
Tuy véy, hiéu qua clia cic phuong phap niy con rat
han ché, bén canh d6, viéc lam dung thude khang
sinh ¢6 thé dan dén sy ton du khang sinh trong céc
san phdm tir ong mat, gy hai di voi sirc khoe cia
ngudi tiéu ding va nguy co xuét hién ciia cac ching
vi sinh vat khang thudc khang sinh (Marustakové
va cs., 2020). Thyc té trén di doi hoi sy phat trién
ctia cac phuong phap thay thé, gitp chdng lai cac tac
nhan gay bénh ¢ ong c6 hi¢u qua va than thi¢n moi
truong. Trong do, viéc sur dung ché phém sinh hoc
(probiotic) giip nang cao stc khoe cua dan ong la
mot liéu phap tiém nang va dang dugc cac nha khoa
hoc/ndng hoc quan tam nghién ciru va phat trién.

Céc nghién ctru gan day cho thdy hé vi sinh vat
duong rudt dong vai tro trong cac qua trinh dinh
dudng, phat trién ciia ong mat, gitp ning cao kha
ning chdng chiu cia ching trudc cac tac nhan gy
bénh (Ellegaard va cs., 2015b). Hé vi sinh vat nay
(A. mellifera va A. cerana) thuong c6 5 loi vi khuan
16i bao gom Snodgrassella alvi, Gilliamella apicola,
Lactobacillus Firm-4, Lactobacillus Firm-5 va B.
asteroids va cac vi sinh vat phd bién khac. Nhimg
vi sinh vét ndy ton tai va trai qua tién hoa cting voi
ong mat nhung co thé bi anh huong cac didu kién moi
truong, khi hau, vi tri dia Iy, ngu@)n thirc an, tudi va tha
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béc clia ¢4 thé ong trong to (Ellegaardva cs., 2015b;
Kwong va cs., 2016b; Prochazkova va cs., 2020).

Trong nghién clru nay, phan tich dir liéu
metagenomic cua doan gen 16S rRNA dac trung cua
vi khuan dugc thuc hién nhim xéc dinh thanh phan
va cAu trac hé vi sinh vat dudng rudt cua gidng ong
ndi A. cerana dugc nudi tai tinh Hung Yén, mét trong
nhimg tinh c6 nghé nudi ong mat phat trién ¢ mién
Biéc Viét Nam. Két qua ciia nghién ciru s& cung cap
nhimg thong tin hitu ich gitip phat trién ché pham
probiotic gitip ting cuong stc khoe va nang cao kha
nang chéng lai cic tac nhan gy bénh & ong mat.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Miu ong mit

Mau ong mat A. cerana truéng thanh duoc thu
tir t6 ong khoe tai trai nudi ong thudc tinh Hung
Yén bdi phong Vi sinh vat hoc phan tir, Vién Cong
ngh¢ sinh hoc — Vién Han lam KHCN Viét Nam va
Trung tdm nghién ciru ong va nudi ong nhiét doi,
Hoc vién Nong nghiép Viét Nam.

2.2. Tach chiét DNA tong s6

10g mau bung ong duoc sir dung dé tach
chiét DNA s dung GeneJET Genomic DNA
Purification kit (ThermoFisher, USR) theo hudng
dan cua nha san xuat. Chét lugng DNA tach chiét
duogc danh gia bang phuong phap do Nanodrop va
dién di véi gel agarose 1%.

2.3. Giai trinh tw DNA bing phwong phap giai
trinh ty thé hé méi

Trinh tw DNA16S rRNA khuéch dai va giai trinh
tu bang may gidi trinh tu thé hé méi Illumina miSeq
Sequencing system (Illumina, My) dugc thuc hién
tai Chunlab Inc. (Seoul, Han Qudc).

2.4. Phan tich dir liéu

D1t liéu trinh tu tho s€ dugc danh gia chét luong
(QC) va xtr Iy bang cac phin mém tin sinh hoc
nhu Trimmomatic v0.32, PANDAseq, HMMER’s
hmmsearch, DUDE-Seq va UCLUST-clustering,
USEARCH st dung co so dit liéu tir EzBioCloud,
v.v (Duong va cs., 2020). Excel duoc sir dung dé
phan tich dit liéu theo mirc dd phén loai nganh, chi
va loai v6i ty 1€ cut-off >1%.
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III. KET QUA

3.1. Két qua tich chiét DNA metagenome va
gidi trinh tw thé hé moi

DNA metagenome dugc tach chiét thanh cong tir
mau rudt ong truong thanh, chit lugng dap timg yéu
cau véi A, =1,83; nong do DNA Ia 78,00 ng/ul.
Phan tich két qua giai trinh tu thé hé mdi bang hé
thong Illumina MiSeq cho thiy, mau DNA tong sb
tach chiét tir ong mat c6 chura tong s6 33.561 trinh ty.
Trong d6 25.999 trinh tur (77,5%) dat chét lugng véi
d¢ dai trung binh 420bp, va 15.601 trinh tu (60%) da
duoc xac dinh & muc d phan loai loai. S6 lugng don

vi phan loai (operational taxonomic units, OUTSs) thu
dugc 1a 220 véi ty 1€ twong dong >97% va tong so
138 loai vi sinh vat da dugc xac dinh.

3.2. Thanh phan hé vi sinh vat duong rudt cia
ong mat A. cerana

Két qua giai trinh tu va sb liéu sau khi xi
ly bang cac phan mém tin sinh cho thdy hé vi
sinh vat duong rudt cia ong mat truong thanh
A. cerana tai Hung Yén c6 4 nganh vi sinh vat
chiém wu thé 1an luot 1a Proteobacteria (47,6%),
Firmicutes (45,20%), Actinobacteria (4,20%) va
Bacteroidetes (2%) (hinh 1).

Actinobacteris
4.20%

Proteobacteria
47 .60%

Céac nganh vi sinh vat chi€m wu thé & rudt ong mat A. cerana
Bacteroidet@Eshers

3

1%

Hinh 1. Céc nganh vi sinh vat chiém wu thé & ruét ong mat
A. cerana tai tinh Hwng Yén, Viét Nam (cut-off 1%)

O cép do phan loai chi, rudt ong mat cé su co
mat cua 10 chi vi sinh vat bao gé”)m Lactobacillus
(44,02%), Gilliamella (10%),  Klebsiella (8%),
Enterobacteriaceae group (6%), Enterobacter (5%),

Bartonella (5%), Bifidobacterium (4,2%), Kosakonia
(3%, Pantoea (2,7%) va Apibacter (2%).

Tam nhém vi sinh vat chinh c¢6 mat trong hé vi
sinh vat duong rudt ong (hinh 2).

Cac nhom vi khudn chi€m wu the
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Mhom vi khuan lactic

0 —62%

Hinh 2. Céc nhém vi khuan chiém
wu thé trong ruét ong mét A. cerana
tai Hweng Yén, Viét Nam (cut-off 1%)

Hinh 3. Nhém vi khuan lactic
trong ruét ong mét A. cerana
tai Hwng Yén, Viét Nam (cut-off 1%)
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Trong d6, Lactobacillus uc 1a loai chiém cao
nhét véi ty 16 29%. Bén canh d6, 4 nhém vi khuan
16i & duong rudt ong mat duge tim thay chiém
tong ty 1& 1a 19% bao gdm L. Firm-5 (7%) (L.
kimbladii 3%, L. helsingborgensis 4%) va L. Firm-
4 (3%) (L. mellis 3%), G. apicola group (5%) va
B. asteroids group (4%). Ngoai ra, Bartonella apis
la nhom vi sinh vat cong sinh trong rudt ong mat
nhung hiém gip, ciing dugc tim thdy trong rudt
ong mét A. cerana tai Hung Yén véi ty 18 5%. Két
qué ciing cho thdy nhom vi sinh vat giy bénh co

hoi chiém ty 1& 12% bao gom Klebsiella FWNZ
(8%) va Enterobacteriaceae group (6%).

Trong rudt ong mat truéng thanh, nhom vi
khudn LAB duoc tim thdy voi ty 18 47%, cha yéu
thudc 2 chi Lactobacillus (62%) va Bifidobacterium
(9%) bao gdm céc vi sinh vét: Lactobacillus uc
(29%), L. helsingborgensis (9%), Lactobacillus
fermentum (6%), L. mellis(6%), L. kimbladii(6%),
Lactobacilluskunkeei group (2%) va B. asteroids
group (9%) (hinh 3, 4).

Petrotoga 0.008% .
Verrucomicrobiaceae 0.008% .
Bacteria_uc 0.008% .

Hinh 4. Thanh phan hé vi sinh vat trong ruét ong méat A. cerana
tai tinh Hweng Yén, Viét Nam (cut-off 1%)

IV. THAO LUAN

H¢ vi sinh vat duong rudt dugc chung minh Ia
c6 vai tro rat quan trong déi v6i sire khoe ctia ong
mat (Engelva cs., 2016; Kakumanu va cs., 2016;
Kwong va cs., 2017; Wu va cs., 2020). Hién nay,
da c6 rat nhiéu bang chimg cho thiy hé vi sinh vat
dudng rudt co sd gen cao hon rat nhiéu so véi vt
chu cta ching, diéu d6 cho thiy, rat co thé ching
dong vai tro dang ké trong viéc thuc hién cac qua
trinh trao d6i chat ma chinh ong mat khong hodc
chi ¢6 thé 1am duoc mot phén.

Trong nghién ctru nay, hé vi sinh vat duong rudt
cta loai ong ndi A. cerana tai tinh Hung Yén, Viét
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Nam bao gdm 4 nganh chinh 1a Proteobacteria
(47,6%), Firmicutes (45,20%), Actinobacteria
(4,20%) va Bacteroidetes (2%). Két qua nay 14 twong
tu voi cac nghién ctru di duge cong bd trude day
vé hé vi sinh dudng rudt ctia ong mat tho truong
thanh (4. cerana va A. melifera) (Duongva cs.,
2020; Ellegaard va cs., 2020; Kwong va cs., 2016a;
Romero va cs., 2019; Yoshiyama va cs., 2009). Tuy
nhién, mot sb nghién ctru khac chi ghi nhéan sy co
mat cia 3 nganh vi sinh vét chinh trong duong rudt
clia ong mat thg A. melifera bao gdm Firmicutes
(62,1%), Proteobacteria (20,7%) va Actinobacteria
(16%) (Lombogia va cs., 2020; Yun va cs., 2018).
Bén canh do, trong nghién ctru trude day cua ching
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t6i, hé vi sinh vat duong rudt ciia mau ong A. cerana
tai Gia Lam, Ha Noi c6 cing thanh phan nganh vi
sinh vat nhu mau ong thu tai Hung Yén trong nghién
ctru ndy nhung c6 sy khac biét dang ké vé ty 16 cac
nganh voi Proteobacteria (70,7%), Actinobacteria
(10,7%), Firmicutes (10,3%) va Bacteroidetes
(8,4%) (Duong va cs., 2020). Tuong tu, Luo va cs.
(2020) ciing ghi nhéan su khéc biét vé ty 1& cac nganh/
chi/loai vi sinh vat chiém uu thé trong rudt ong A.
cerana truong thanh dugc thu thap tai ba ving dia
ly khéc nhau tai Van Nam, Trung Qudc (Luo va cs.,
2020). Khong nhu ong ngoai 4. mellifera, nguoi
nudi ong thuong di chuyén dan ong theo muaa hoa
dén cac dia phuong khac nhau dé léy mat, ong ndi
A. cerana chi nudi tai mot dia diém. Nhu vay, su
khéc biét vé thanh phan va ty 16 cac nganh vi sinh vat
c6 thé do su khac biét vé dia 1y va cac diéu kién tu
nhién. Sy khéc biét vé da dang hé vi sinh vat dudng
rudt va ty 1€ cac nganh vi sinh vt trong nghién ctru
nay so voi két qua nghién ctru trude cia ching toi
mdt lan nira cung cb gia thuyét nay.

Mot s6 nghién ctru trudc day da chi ra ring, cac
vi sinh vat 161 trong h¢ vi sinh vat duong rudt ctia ong
bao gém S. abvi, G. apicola, Lactobacillus Firm-4,
Lactobacillus Firm-5 va B. asteroids ¢ vai tro quan
trong trong qua trinh tiéu hoa thirc an va téng hop cac
chit dinh dudng can thiét cho ong mat nhur 1én men
cac chat carbohydrates c6 ciu tao phirc tap, phan giai
cac chit hitu co, cung cép cac con dudng di hoa (vi
du S.alvi) (Ellegaard va cs., 2015a; Kwongva cs.,
2016a). Trong nghién ctru nay, bon trong nam loai vi
sinh vat 161 da duogc tim thdy trong rudt ciia ong mat
tai Hung Yén bao gom L. Firm-5 (7%) va L. Firm-4
(3%), G. apicola group (5%) va B. asteroids group
(4%), twong tu nhu da duoc ghi nhan trong cong bd
trudc do (Duong va cs., 2020).

Bén canh d6, cic nghién ctru gan ddy ciing chi
ra rang nhom vi khuin LAB bao gdm hai chi la
Lactobacillus va Bifidobacterium dong vai tro quan
trong trong bao v¢ vat chu khoi cac tac nhan gy bénh
bang théng qua viéce tao ra cac chit khang khudn va
cac chat ting cudng dap tmg mién dich (Piccart va
cs., 2016). Ty 18 va thanh phan cua chi Lactobacillus
s& thay dbi tuy theo diéu kién dinh dudng va twong
tac gitra cac c4 thé ong mat (Dong va cs., 2020).
Trong nghién ctru nay, vi khuan Lactobacillus uc 1a
nhém chiém ty 1& 16n nhét trong rudt ong, tiép dén

1a nhém vi khuan L. Firm-4 va L. Firm-5 (L. mellis,
L. mellifer, L.helsingborgensis va L. kimbladii). Dac
biét, Bifidobacteria duoc biét dén 1a vi khuan ky khi,
nhung vi khuén B. asteroids lai dugc tim théy O truc
trang ong mat, chiing mang gen lién quan dén quéa
trinh ho hap gitp ching c6 thé thich nghi véi dicu
kién giau oxy (Alberoni va cs., 2016; Bonilla-Rosso
vacs., 2018). Ngoaira, B. asteroids con chita cac gen
tham gia vao qua trinh tong hop vitamin B9, nhung
khong thé tong hop vitamin B khic (Alberoniva
cs., 2016). Nhu vay, kha nang cong sinh ty nhién
ctia nhém vi khuan duong rudt co thé 1a mot dap an
cho kha nang bao v¢ vat chu khoi tac nhan gay bénh
(Sakamoto va cs., 2006).

V. KET LUAN

Trong nghién curu nay, chung t6i da ghi nhan
sw ¢6 mdt ciia 4 nganh vi sinh vat chinh trong dng
tiéu hoa cua ong méat 4. cerana dugc nudi tai tinh
Hung Yén gdém Actinobacteria, Bacteroidetes,
Firmicutes va Proteobacteria; va cac 1oai lgi khuan
nhu L. helsingborgensis, L. fermentum, L. mellis, L.
kimbladii, L. kunkeei va B. asteroids. Nhitng nhom
vi khuan trén déng vai trd quan trong trong sirc
khoe clia ong mat va c6 thé 1a nhitng nhom vi khuan
tiém ning trong viéc phat trién ché pham probiotic,
nhim nang cao stc khoe va ting sirc dé khang cho
ong mat, gop phan dam bao su phat trién bén viing
cua nganh nuo6i ong mat tai Viét Nam.

Loi cam on: Cong trinh nay duwoc thuc hién
voi sw ho tro vé kinh phi boi Quy Nafosted, ma so
deé tai 106.04-2019.24.
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