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TOM TAT

Nghién ciru dwoc thure hién nham phan Igp va tuyén chon cdc dong vi khuan
sinh protease tir ba nhon da mdt nguoi khoe manh. Tir 30 méu thu tqi vung
trdn, md va cam, 260 dong vi khuan da dugc phan lgp. Hoat tinh protease
duoc khdo sat trén moi truong Casein agar va Skim milk agar trong 72 gio
nudi cdy. Két qua ghi nhdn 21 dong cé khd ndng phén gidi protein, trong do
dong M7 thé hién hoat tinh cao nhdit véi duong kinh vong phdn gidi dat
40,67 mm trén Casein agar va 37,33 mm trén Skim milk agar. Trong sé cdc
dong cé hoat tinh protease, 8 dong biéu hién hoat tinh lipase va 6 dong biéu
hién hoat tinh amylase. Két qua dinh danh phén tir bang 168 rDNA cho thdy
dong M7 thuge chi Bacillus va c6 quan hé di truyén gan véi Bacillus albus,
Bacillus paramycoides va cdc thanh vién thugc Bacillus cereus group. Bén
canh dé, két qua nghién ciru da givp tuyén chon dige dong M7 ¢é hoat tinh
protease néi bdt va cho thdy hé vi sinh vt da mdt ngieoi la nguon tiém ndng
dé khai thic cdc vi khudn sinh enzyme ngoai bao.

Tir khoa: 16S rDNA, Bacillus sp., enzyme ngogi bao, hé vi sinh vdt da,
protease

ABSTRACT

This study aimed to isolate and screen protease-producing bacterial
strains from the facial sebum of healthy humans. From 30 samples
collected across the forehead, cheeks, and chin, a total of 260 bacterial
strains were isolated. Proteolytic activity was evaluated on Casein agar
and Skim milk agar plates over a 72-hour incubation period. The results
revealed 21 strains capable of protein degradation, among which strain
M7 exhibited the highest activity, achieving zone of clearance diameters
0f 40.67 mm on Casein agar and 37.33 mm on Skim milk agar. Among the
protease-producing strains, 8 strains displayed lipase activity and 6
strains showed amylase activity. Molecular identification using 16S rDNA
sequencing revealed that strain M7 belongs to the genus Bacillus and is
phylogenetically closely related to Bacillus albus, Bacillus paramycoides,
and members of the Bacillus cereus group. In conclusion, the study
successfully selected strain M7 for its outstanding protease activity,
demonstrating that the human facial microbiota represents a potential
source for exploiting extracellular enzyme-producing bacteria.

Keywords: 16S rDNA, Bacillus sp., extracellular enzymes, protease, skin
microbiota
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1. GIOI THIEU

Da nguoi la mai truong cu tru ciia hé vi sinh vat
da dang bao gdm vi khuén, ndm va virus cong sinh.
Thanh phéan hé vi sinh vat da thay d6i tily theo dic
diém sinh ly cia timg vung da, trong d6 cac vung
giau tuyen bd nhon nhu trdn, ma va cim thuong
chira nhiéu lipid tir bd nhon cing cac hop chét hiru
co cb ngudn gdc tir té bao biéu bi bong troc (Byrd et
al., 2018). Nghién ctru ciia Flowers and Grice (2020)
cling cho rang mic du bé mat da nhin chung la moi
truong ngheo dinh dudng, cac vang da dau van cung
cap nguon protein va lipid dang ké cho vi sinh vat
cu tra. Dé thich nghi véi diéu kién nay, nhidu vi
khuén trén da c6 kha ning tiét cac enzyme nhim
phan giai co chét hiru co va thu nhan ngudn dinh
dudng can thiét cho qu4 trinh sinh truéng.

Trong s6 cac enzyme ngoai bao cua vi sinh vat,
protease 1a nhdm enzyme xtc tac phan Gng thiy
phan lién két peptide trong protein va dwoc tng
dung rong rai trong cong nghiép thue pham, duoc
pham va cong nghé sinh hoc (Contesini et al., 2018).
Dbi v6i vi sinh vat cu tra trén da, protease co thé
tham gia qua trinh phan giai cac hop chét protein ¢6
ngudn gdc tir té bao biéu bi bong troc, gop phan hd
tro qua trinh thu nhén dinh dudng va thich nghi véi
mdi trudng sbng.

Khéc v6i cac ngudn phan 1ap vi sinh vét truyén
théng nhu dét hodc nudce thai, hé vi sinh vat da nguoi
ton tai trong moi truong c6 nhiing dac diém sinh Iy
riéng, bao gdm pH acid nhe, sy hién dién cua lipid
tir ba nhon va cac hop chat hitu co ¢6 ngudn gbe tir
té bao biéu bi bong troc. Nhimg diéu kién nay tao ap
lyc chon loc ty nhién, gop phan hinh thanh cac vi
sinh vat c6 kha nang tlet enzyme ngoai bao dé thich
nghi va khai thac ngudn dinh dudng sin c6 (Byrd et
al., 2018; Flowers & Grice, 2020). Vi vay, h¢ vi sinh
vat da nguoi duoc xem la nguon phén 1ap tiém ning
cho viéc tuyén chon cac vi sinh vét co kha nang sinh
enzyme ngoai bao. Trong s6 cic enzyme ngoai bao,
protease 1a nhdm enzyme dang quan tam do vai tro
quan trong trong qua trinh thich nghi va sinh ton cta
vi sinh vét trong moi truong da, cling nhu kha nang
tham gia vao cac hoat dong chuyén hoa co chét
protein (Byrd et al., 2018; Flowers & Grice, 2020).
Ngoai vai trd sinh hoc dbi véi vi sinh vt cu trii trén
da, protease con la nhém enzyme dugc quan tdm
nh¢ tiém ning tng dung trong nhiéu linh vyc nhu
cong nghé sinh hoc, my pham va cham soc c4 nhan
(Contesini et al., 2018; Danilova & Sharipova,
2020). Pong thoi, protease c6 ngudn gdc tir hé vi
sinh vat da ciling dugc quan tdm trong cac nghién
ctru vé tuong tac vi sinh vat va cac hoat tinh sinh hoc
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lién quan (Chua et al., 2022). Bén canh protease,
nhiéu vi khuén con ¢ kha nang sinh tong hop lipase
va amylase, phan anh tinh da dang vé nang luc
chuyén héa va khai thac cic ngudn co chat khac
nhau (Danilova & Sharipova, 2020).

Tuy nhién, phan 16n cac nghién ctru tuyén chon
vi khuan sinh protease chu y€u tdp trung vao cac
ngudn mdi truong nhu dat, nudc thai (Afrin et al.,
2024), trong khi hé vi sinh vat trén da ngudi van con
1a ngudn tai nguyén vi sinh vat chua dugc khai thac
day du cho muyc dich nghién ciru enzyme. Tai Viét
Nam, mot s6 nghién ciru gan day vé hé vi sinh vt
da mat thuong tap trung vao kha nang hinh thanh
biofilm, d6i khang vi sinh vat hodc vai tro lién quan
dén bénh 1y da (Tu et al., 2025; Le et al., 2025),
trong khi cac nghién ctru phan lap vi khudn tir da
mit ngudi khoe manh nhiam tuyén chon cc dong co
hoat tinh protease cao con kha han ché. Do do,
nghién ctru nay dugc thyc hién nham phéan 1ap cac
dong vi khuan tir ba nhon da mat ngudi khoe manh,
khao sat hoat tinh protease cia cac dong phan lap,
ddng thoi danh gia hoat tinh lipase va amylase ctia
céc dong tuyén chon va dinh danh dong c6 hoat tinh
protease cao nhat dwa trén phan tich trinh ty 16S
rDNA.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu,
nghién ciru

thoi gian va dia diém

béi tugng nghién ctru: Mau vi sinh vat duoc thu
tir ba nhon da mat cia 30 tinh nguyén vién (18 - 40
tudi) 1a sinh vién, hoc vién va giang vién tai Truong
Dai hoc Pong Thap. Cac ddi twong khong c¢6 biéu
hién viém da, khong bi mun viém va khong st dung
khang sinh hodc my phdm trong vong 24 gid trudc
khi 1ay mau.

Tit ca tinh nguyén vién tham gia nghién ctru da
dugc thong bao vé muyc dich nghién ciru, quy trinh
ldy miu bd nhon trén da miat bang phuong phap
khong xam lan va ty nguyén ky xac nhan dong thuan
trude khi liy mau.

Moi truong nudi cdy va khao sat hoat tinh
enzyme: Nutrient Agar (NA) dugc str dung dé phan
1ap va duy tri cac chung vi khuan. Hoat tinh enzyme
clia cac dong vi khuan duge danh gia trén cac moi
trudng chuyén biét gdm: Skim milk agar (7,5% skim
milk); Casein agar ((g/L): casein, 10; K;HPOy, 0.2;
KHyPO4, 0.2; MgS04.7H20, 0.1; MnSO4.4H0,
0.005; FeS04.7H,O, 0.005; Na,MoO4, 0.001;
ZnS04.7H,0, 0.001; CoCl,, 0.01; CaCly, 0.01;
CaS04.5H,0, 0.001). Hoat tinh amylase dugc danh
gia trén moi trudong Starch agar theo phuong phap
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cua Thi va ctv. (2019). Trong khi do, hoat tinh lipase
duoc khao sat trén moi trudng Tween 80 agar.

Thi nghiém dugc tién hanh tir thang 07 nim
2025 dén thang 05 nam 2026 tai Phong thi nghiém
Cong nghé sinh hoc va khu vuc thi nghiém cuta
Truong Pai hoc Bong Thap.

2.2. Phwong phap nghién ciru

2.2.1. Thu mdu va phan lgp vi khuan tir da mdt

nguoi

Muc tiéu 1a phan lap duoc cac dong vi khuén tir
mau vi sinh vét trong ba nhon trén da mat nguoi.

Phirong phap thu mdu vi khudn tir da mdt

Mau vi sinh duoc thu bang tim bong vo tring
thim dung dich saline 0,85%, lay tai ‘ba ving trén,
ma va cam voi dién tich 4 cm? trén mdi ving (Bich,
2019). Sau khi thu, mau dugc dwa vao 1 mL dung
dich saline 0,85%, vortex déng nhét va tién hanh xu
ly trong diéu kién v6 tring. Mau dugc biao quan &
4°C va xu ly trong 15 phut.

Phurong phdp phan lgp vi khudn

Huyén phu vi sinh vét duoc pha loang thép phan
theo déy tir 10" dén 1075, Tai mdi ndng d6 pha lodng,
100 pL dich miu dugc hit va trai déu trén bé mat
moi truong NA bang ky thudt trai dia, cac dia dwoc
Ul & nhiét do phong trong 24 - 48 gio. Cac khuén lac
riéng biét duoc chon va lam thuan bang phuong
phap ria cdy phan doan trén méi truong NA (Hang
va ctv., 2011). Cac chiing thuan dugc bao quan ngin
han ¢ 4°C va dai han trong glycerol 20% & -20°C.

Quan sat hinh thai khudn lac va ddc tinh Gram
cua cdc dong vi khuan

Dic diém hinh thai khuén lac dugc ghi nhan dya
trén mau sa“ic, kich thudc, hinh dang, bé mat va mép
khuén lac theo mé ta cua Mai va ctv. (2011). Pic
tinh Gram dugc xéac dinh bang phuong phap nhuém
Gram tiéu chudn va quan sat duoi kinh hién vi quang
hoc theo mé ta ctia Hang va ctv. (2011). Ngoai ra,
mot sb dong vi khuén dai dién dugc nhudm ndi bao
tor (endospore stain) theo phuong phap Wirtz-
Conklin nham khao sat kha nang hinh thanh noi bao
tir. Cac ti€u ban sau nhuém duoc quan sat dudi kinh
hién vi quang hoc & vét kinh dau (100x).

2.2.2. Khao sat hoat tinh protease cua cdc dong

vi khudn dwoc phan Igp

Muyc tiéu 1a tuyén chon dugc cac dong vi khuén
c6 hoat tinh protease thong qua kha nang phan giai
protein trén moi treong chuyén biét.
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Céc dong vi khuan duoc nudi trén NA trong 24
gio va chuan héa dén ODgy = 0,3. Khoanh gidy
thim vo tring (5 mm) dugc tham dich huyén phu vi
khuén va dat 1én moi truong Casein agar va Skim
milk agar. Dung dich saline 0,85% dugc st dung
lam d6i chimg am. Cac dia dugc a & 37°C va theo
doi sy hinh thanh vong phan giai protein tai 24, 48
va 72 gi0. Hoat tinh protease dugc xéac dinh dya trén
duong kinh vong phan giai (mm), mdi nghiém thirc
dugc 1ap lai ba lan va két qua duoc biéu dién dudi
dang gia tri trung binh kém ky tu phan nhém théng
keé.

2.2.3. Khdo sat hoat tinh lipase va amylase cua

cde dong vi khudn tuyén chon

Muc tiéu la khao sat dugc hoat tinh lipase va
amylase ctia cac dong vi khudn c6 hoat tinh protease
va danh gid dugc kha nang sinh enzyme cua céac
dong tuyén chon.

Tt ca cac dong vi khudn ghi nhéan co hoat tinh
protease, khong phan biét mic d hoat tinh manh
hay yéu, déu duoc tiép tuc khao sat kha ning sinh
lipase va amylase. Phuong phap tuong ty duoc ap
dung v6i khoanh gidy thdm chira huyén phu vi
khuan dat trén moi truong Tween 80 agar va
Starch agar.

Hoat tinh lipase dugc ghi nhan dya trén sy Xuat
hién ving két tia trang duc hodc dang tinh thé xung
quanh khuan lac trén méi truong Tween 80 agar.
Ving két tiia nay duoc hinh thanh do enzyme lipase
thuy phan Tween 80 giai phong acid béo tu do; cac
acid béo sau d6 phan tng véi ion Ca®* c6 trong moi
truong tao thanh mudi canxi khong tan va ling dong
xung quanh khuén lac. Trong khi hoat tinh amylase
dugc xac dinh bang vong phan giai tinh bot sau khi
nhudém Lugol. M&i thi nghiém dugc thyc hién ba
lan.

2.2.4. Dinh danh trinh tw 16S rDNA bdng ky

thudt phan tich sinh hoc phdn ti

Muyc tiéu 1a dinh danh dugc dong vi khuén c6
kha nang tong hop protease cao nhat dya trén phan
tich trinh tu 16S rDNA.

Dong vi khuan c6 kha ning tong hop protease
cao nhat duoc chon dé dinh danh phan tir bang
phuong phap giai trinh ty 16S rDNA. DNA tong sd
dugc tach chiét bang bo kit AllPrep DNA/RNA
Mini Kit (Qiagen). Trinh ty 16S rDNA duoc khuéch
dai bang cidp mdi 27F/1492R theo quy trinh cia
Weisburg et al. (1991). San pham PCR duoc giai
trinh ty bang phuong phap Sanger (Macrogen Inc.,
Han Quoc) Céc trinh ty thu dugce tir ca hai moi duoc
kiém tra, 1ap rap va chinh sira bang phan mém Clone
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Manager 9.0. Trinh tg hoan chinh sau dé dugc so
sanh voi co s dir litu GenBank bang cong cu
BLASTN (https://blast.ncbi.nlm.nih.gov). Trinh tu
dugc chon ding ky sé hiéu truy cép (accession
number) trén GenBank. Cay phat sinh loai dugc xay
dung bang MEGA 12 véi phuong phép bootstrap
1000 lan.

2.2.5. Xir Iy thong ké
S lidu duoc xu ly béng pha‘ﬂm‘mén} Microsoft
Excel, phan tich thong ké bang phan mém Minitab
16.1 v6i phép thur Tukey’s & mirc y nghia 5%.
3. KET QUA VA THAO LUAN
3.1. Pic diém cac dong vi khuin dwgc phén
l1ap tir da mat nguoi

Tir 30 mau ba nhon da mit thu thap tai ving tran,
ma va cam, 260 dong vi khuan thuan nht dugc phan
1ap. Cac dong phan 1ap thé hién su da dang vé hinh
thai khuén lac, trong d6 khuén lac dang tron chiém

2 mm G 2 mm H
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wu thé voi 216 dong, chiém 83,7%, v6i mau sic chii
dao tir tréng sita dén vang nhat. Kich thudc khudn
lac dao dong tir 2 dén 10 mm sau 24 gid nudi ciy
trén moi truong NA. Két qua nhuém Gram cho thiy
¢6 191 dong (chiém 73,46%) thuoc nhom Gram
duong va 69 dong (chiém 26,54%) con lai thudc
nhém Gram am. Hinh thai khuin lac ciia mot sb
dong dai dién dugc trinh bay ¢ Hinh 1. Bén canh do,
hinh thai t& bao sau nhudém Gram va nhuém ndi bao
ttr ctia mot s6 dong vi khuan dai dién dugc minh hoa
& Hinh 2. Viéc quan sat dudi kinh hién vi quang hoc
& vat kinh 40x cho thiy dong M7 va M66 déu cb
dang truc khuén, phan bd don 1é hodc tao chudi
ngén. Dong M7 bit mau tim dic trung cta vi khuan
Gram duong (Hinh 2A), trong khi dong M66 bit
mau hong dic trung cia vi khuan Gram 4m (Hinh
2B). Két qua nhuém noi bao tir quan sat & vét kinh
dau 100x cho thdy dong M7 c6 kha nang hinh thanh
ndi bao tir, voi cdu triic bao tr bat mau xanh ndm
bén trong té bao sinh dudng bit mau hong
(Hinh 2C).

2 mm I v mm J

Hinh 1. Hinh thai khuén lac dai dién ciia cic dong vi khuin phan 1ap trén méi truong NA

Ghi chu: A: M144, B: M148, C: M124, D: M66, E: M168, F: M214, G: M22, H: M7, I: M98, J: M246. Thanh thuéc do

1i 16 trong méi anh tiwong vmg véi 2 mm.

/

o

A B

i

[ S
C

Hinh 2. Hinh thai té bao sau nhuém Gram va nhudm ndi bao tir ciia mot s6 dong vi khuin dai dién

Ghi chii: (4) té bao Gram duong ciia dong M7, (B) té bao Gram dm ciia dong M66, (C) ngi bdo tir ciia dong M7.
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Ty 1& cac dong vi khuan Gram dwong chiém wu
thé trong nghién ctru nay, phu hop vdi cac cong bd
trudc day Vé h¢ vi sinh vat da nguoi. Byrd et al.
(2018) cho rang cac phuong phap nudi cay truyén
thong thuong wu tién phén 1ap cdc vi khuan c6 kha
nang thich nghi tdt voi didu kién in vitro, ddc biét 1a
cac nhom Gram dwong nhu Staphylococcus. Tuong
tu, két qua nghién ciru phan 1ap thuc nghiém cia
Timm et al. (2020) ghi nhan sy hién dién pho bién
cua cac chi thudc Firmicutes va Actinobacteria nhu
Staphylococcus, Micrococcus va Bacillus trong tap
hop céc vi khuan c6 kha nang nudi cy tir da ngudi
khoe manh. Gan day, Le et al. (2025) ciing cho théy
phan 16n cac ching vi khudn phén lap tir da nguoi
khée manh thudc cac chi Gram duong dé nudi cay
nhu Staphylococcus va Bacillus. Nhimg két qua nay
cho thdy cac vi khuan Gram duong c6 kha nang
thich nghi va phat trién tot trong diéu kién nubi cdy
thong thuong, qua d6 gop phan giai thich sy chiém
vu thé ciia nhém vi khuén nay trong nghién ctru hién
tai. Bén canh d6, su khac biét vé kich thudc, mau
sdc va hinh dang khuén lac giita cac dong phan lap
cling cho thay hé vi sinh vat da mat ngudi c¢6 thanh
phén tuong dbi da dang, phan anh sy hién dién cta
nhiéu nhom vi khuén khéac nhau trén bé mat da.

3.2. Hoat tinh protease cua cac dong vi

khuin dwgc phén lap

Tir 260 dong vi khuan phan lap dugc tir ba nhon
da mat nguoi, qua trinh sang lgc trén moi truong
Casein agar va Skim milk agar da xac dinh 21 dong
¢6 kha nang phan giai protein. Trong do6 c6 19 dong
c6 hoat tinh protease thuoc nhom Gram duong,
chiém 90,48% va chi ghi nhan 2 dong Gram am
(M66, M168), chiém 9,52%. Trong sb 21 dong c6
kha ndng phan giai protein, 16 dong cé duong kinh
vong phén giai 16n hon 25 mm sau 72 gid nudi cay
dugc trinh bay chi tiét & Bang 1 va Bang 2. Nim
dong con lai gdm M66, M109, M144, M168 va
M253 van thé hién hoat tinh protease nhung cé
duong kinh vong phan giai nho hon 25 mm sau 72
gid nudi cdy, do d6 khong dugc trinh bay trong Bang
1 va Bang 2.

Két qua ¢ Bang 1 va Bang 2 cho thay duong kinh
vong phén giai ciia cac dong vi khuan c6 xu hudng
tang theo thoi gian nudi cdy trén ca hai moi truong
khao sat. Trén moi truong Casein agar, duong kinh
vong phan giai cua cic dong tuyén chon dao dong
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tir 6,00 dén 12,00 mm sau 24 gio, tir 15,00 dén 25,00
mm sau 48 gio va tir 26,00 dén 40,67 mm sau 72
gi0. Tuong tu, trén moi truong Skim milk agar, cac
gié tri twong tg lan lugt 14 6,00 - 11,00 mm sau 24
gio, 15,33 - 24,00 mm sau 48 gio va 25,00 - 37,33
mm sau 72 gio.

Bang 1. Hoat tinh protease ciia cac dong vi khuén
tuyén chon trén méi truong Casein agar

Puong kinh vong phan giii theo thoi

Vi khuin gian (mm)

24 gio 48 gio’ 72 gio

M7 12,00° 25,002 40,67*
M22 10,00°¢ 20,674 29,00¢
M78 8,00° 21,004 28,33¢d
M98 7,007 17,00M 28,33¢d
M103 9,004 19,008 28,004
MI115 6,00M 16,000 27,00°f
M124 8,00° 17,33h 28,33¢d
M125 7,67 15,00¢ 27,67%
M148 7,33°f 16,67" 26,00f
M211 10,33b 22,00¢ 29,33¢
M214 9,00¢ 20,00°f 29,00¢
M216 6,67¢ 16,67" 26,00f
M218 8,00° 17,00M 27,00°f
M242 9,00¢ 19,671 28,004
M246 9,67 17,00M 28,004
M260 11,00° 23,00° 36,00°

bC 0,00% 0,00? 0,001
TB 8,67 18,94 29,17
CV% 18,94 14,92 13,04

Ghi chii: PC: déi chitng dm, TB: trung binh, CV: hé s6
bién ddéng (%). Cdc gid tri trong ciing mgt cét c6 cdc ky
twe di kém khdc nhau thi khéc biét cé y nghia théng ké (p
< 0,05; Tukey).

Trong sb cac dong khao sat, dong M7 thé hién
hoat tinh protease cao nhét trén ca hai moi truong o
tat ca cac thoi diém nghién ctru. Sau 72 gio nudi cdy,
duong kinh vong phan gidi cia dong M7 dat 40,67
mm trén moéi trudng Casein agar va 37,33 mm trén
mdi truong Skim milk agar, khac biét c6 y nghia
thdng ké so v6i phan 16n cac dong con lai (p < 0,05).
Ngoai ra, dong M260 ciing ghi nhan hoat tinh
protease cao voi duong kinh vong phan giai dat
36,00 mm trén moi truong Casein agar va 32,00 mm
trén moi truong Skim milk agar. P6i ching am
khong ghi nhan vong phan giai trong sudt thoi gian
thi nghiém (Bang 1, Bang 2 va Hinh 3).
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Bang 2. Hoat tinh protease ciia cac dong vi khuén
tuyén chon trén méi trwong Skim

milk agar
Pudong kinh vong phin gidi theo thoi
Vi khuin gian (mm)

24 gio 48 gio 72 gi¢v

M7 11,00° 24,00* 37,332
M22 10,00° 21,00¢ 31,00°
M78 8,00° 18,00t 27,334
M98 8,00° 16,00/ 26,33¢t
M103 8,00° 18,00t 25,008
M115 9,00 16,00 25,008
M124 9,00 19,00% 27,004
M125 7,67¢ 17,001 28,00¢
M148 7,00f 15,335k 26,67¢
M211 9,33¢ 20,33¢4 29,00¢
M214 9,00 20,004 29,00¢
M216 6,00¢ 15,335k 25,33
M218 9,00 19,33¢f 29,00¢
M242 8,00° 18,33¢h 28,00¢
M246 8,674 17,67 27,334
M260 10,00° 22,00° 32,00°

bC 0,00! 0,00° 0,00*

TB 8,60 18,58 28,33
CV% 14,23 13,27 10,97
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Ghi chii: PC: déi ching dm, TB: trung binh, CV: hé s6
bién ddéng (%). Cdc gid tri trong ciing mgt cét c6 cdc ky
twe di kém khdc nhau thi khéc biét cé y nghia théng ké (p
< 0,05; Tukey).

Su gia tang cua duong kinh vong phéan giai theo
thoi gian nudi céy phan anh sy tich lliy protease
ngoai bao cung v6i qua trinh sinh trudng cua vi
khuan. Xu huéng nay pht hop véi cac nghién ciru
trude day khi hoat tinh protease thuong ting manh
& cudi pha lily thira va pha 6n dinh trong diéu kién
nudi cdy in vitro. Han et al. (2017) da ghi nhan sy
tang bicu hién cic gene ma hoa protease ngoai bao
& Bacillus pumilus BA06 trong pha 6n dinh. Shaikh
etal. (2023) ghi nhan hoat tinh protease cua Bacillus
nakamurai PL4 dat cao nhat sau khoang 72 gi va
sau d6 giam dan.

Kha ning biéu hién hoat tinh protease ciia cac
dong vi khuan phan lap tir da mat ngudi co thé lién
quan dén ddc diém sinh thai cta ving 1dy mau. Cac
vi tri nhu tran, ma va cam la nhiing ving da giau
tuyén b nhon, chira nhiéu lipid va protein tir ba
nhon va té bao biéu bi bong troc (Byrd et al., 2018).
Viéc tiét protease gitip vi khudn khai thac cac ngudn
co chat nay dé phuc vu qua trinh sinh truéng va thich
nghi v4i moi truong da (Chua et al., 2022).

Hinh 3. Vong phan giii protein ciia mgt s6 dong vi khuin dai dién trén mdi truong Casein agar va
Skim milk agar sau 72 gio' nuéi cay

Ghi chu: (1): Casein agar, (2): Skim milk agar, a: ffdi chieng am, b: M124, c¢: M7, d: M260, e: M22, f: M242, g: M214,
h: M218, i: M125, j: M211. Thanh thudc ti 1é 6 moi dia twong ung voi 2 cm.
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Su khéc biét vé duong kinh vong phan giai giita
moi truong Casein agar va Skim milk agar & mot s6
dong vi khuén cho thay thanh phan co chat co thé
anh huong dén muc d6 biéu hién protease. Nhin
chung, vong phan giai trén Casein agar c6 xu hudng
16n hon so v&i Skim milk agar. Két qua nay c6 thé
lién quan dén sy khéac biét vé thanh phan protein cta
hai méi truong, dong thoi pht hop véi nhan dinh cia
Shaikh et al. (2023) khi casein dugc ghi nhan 1a co
chat thuan loi cho qua trinh san xuét protease.

Trong s6 cac dong khao sat, M7 thé hién hoat
tinh protease cao nhéat va on dinh trén ca hai moi
truong (Hinh 3). Két qua nay cho thay M7 la ching
tiém nang cho céc nghién ctru tiép theo vé dic diém
enzyme va dinh danh phan tir. Viéc st dung kich
thudc vong phan giai 1am tiéu chi tuyén chon ban
dau ciing da duoc ap dung rong rii trong cic nghién
ctru sang loc vi khuan sinh protease (Masi et al.,
2021; Shaikh et al., 2023; Shad et al., 2024).

3.3. Hoat tinh lipase va amylase ctia cac dong

vi khuén tuyén chon

Toan bd 21 dong vi khudn c6 hoat tinh protease
tiép tuc dugc khao sat hoat tinh lipase va amylase.
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Két qua ghi nhan 8 dong dong thoi biéu hién kha
ning tong hop lipase trén moi truong Tween 80
agar, bao g6m M7,M78, M98, M115, M144, M 148,
M211 va M218. Ngoai ra, 6 dong c6 kha néng thuy
phan tinh bt trén moi truong Starch agar, gdm
M78, M98, M125, M144, M115 va M242. Sy xuat
hién ving phan giai xung quanh khuan lac cho thiy
cac dong vi khudn nay c6 kha ning tiét enzyme
ngoai bao tuong tng. Trong khi d6, ddi chimg am
khong ghi nhan vung phan giai trén cac moéi truong
khao sat (Hinh 4).

Két qua nghién ciru cho thay chi mot phan cac
dong vi khuan c6 hoat tinh protease tiép tuc biéu
hién hoat tinh lipase va amylase. Sy khac biét vé kha
nang biéu hién enzyme ngoai bao giita cac chung vi
khuén ciing da dugc ghi nhan trong cac nghién ctru
trude day vé hé vi sinh vat da nguoi. Tu et al. (2025)
cho thdy phan 16n cic chung phan 1ap tir hé vi sinh
viing nang 16ng - tuyén bi (pilosebaceous) cia da
khoe co hoat tinh protease (gelatinase), trong khi chi
mot ty 1¢ nho biéu hién hoat tinh lipase, phan anh
tinh da dang vé ning lyc chuyén hoa giira cac chung
vi khuén cu tra trén da.

Hinh 4. Kha ning biéu hién hoat tinh lipase va amylase ciia mot 56 dong vi khuén dai dién

Ghi chi: (1): khdo sat hoat tinh amylase trén méi truong Starch agar sau khi nhudém Lugol, (2): khdo sat hoat tinh
lipase trén moi truong Tween 80 agar, a: d‘éi chitng dm, b: M7, c: M78, d: M216, e: M125, f: M98, g: M218, h: M115,
i: M148, j: M211. Thanh thucce do ti 1¢ o moi dia twong 1ng voi 2 cm.
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Cac enzyme ngoai bao nhu protease va lipase
duoc cho 13 ¢6 vai trd hd trg vi khuén thich nghi véi
mdi trudng da mat gidu ba nhon thong qua kha nang
phan giai protein va lipid dé thu nhan nguén dinh
dudng (Byrd et al., 2018). Hoat tinh amylase nhin
chung thap hon so véi hoat tinh protease va lipase.
Su khac biét nay co thé lién quan dén dic diém coa
mdi truong da mat, noi lipid va protein dugc xem 1a
nhitng ngudn co chat phd bién hon so véi cac
carbohydrate phtrc tap.

Két qua nay cho thiy kha ning biéu hién enzyme
ngoai bao gitra cac dong vi khudn khong hoan toan
ddng nhat va c6 thé phan anh tinh dic hiéu chuyén
hoa ddi véi timg loai co cht trong diéu kién in vitro.
Nhén dinh nay phu hop v6i quan diém cua Swaney
and Kalan (2021), cho rang su khac biét ¢ cap do
chang 1a mot yéu té quan trong chi phéi kha nang
thich nghi chirc nang va chuyén hoéa cta vi khuin
trong hé vi sinh vét da ngudi. Pong thoi, Alkema et
al. (2021) ciing ghi nhan sy phan b mang tinh dic
hiéu theo nhom phat sinh loai ddi vi cac con dudng
chuyén hoa lién quan dén qua trinh phan giai protein
(proteolysis) va lipid, cho thiy kha niang biéu hién
c4c enzyme ngoai bao khong phan bb ddng déu giira
cac nhom vi khuan cu trii trén da.

3.4. Pinh danh phan tir bing 16S rDNA

Trinh tu 165 rDNA cua dong vi khuan M7 thu
duogc c6 chicu dai 1492 bp va da dugc dang ky trén

79[

88|

0.01
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co 6 dit liéu GenBank v6i ma sd truy cép (accession
number) PZ502922. Két qua phan tich BLASTN
trén co s dit liéu NCBI GenBank cho théy trinh tu
nay c6 do tuong ddng cao vé6i cac thanh vién thudce
nhém Bacillus cereus (Bacillus cereus group).
Trong d6, mirc d6 twong ddng cao nhét ghi nhan véi
Bacillus  albus  strain MCCC  1A02146
(NR_157729.1) dat 99,80%. Dong thoi, dong
nghién ciru ciing c6 do twong dong cao véi lan lugt
cac loai nhu Bacillus wiedmannii strain FSL W§-
0169 (NR_152692.1), Bacillus paramycoides strain
MCCC 1A04098 (NR 157734.1), Bacillus
proteolyticus strain MCCC 1A00365
(NR _157735.1), Bacillus sanguinis strain BML-
BC004 (NR 175555.1) va Bacillus cereus ATCC
14579 (NR_074540.1), v6i mirc twong dong déu dat
khoang 99,73%.

Két qua xay dung ciy phat sinh chung loai bang
phan mém MEGA 12 (Hinh 5) cho thiy dong M7
nam trong cum Bacillus cereus group va c6 quan hé
phat sinh loai gan giii v6i cac thanh vién thugc nhom
nay. Trén cdy phat sinh loai, M7 tao thanh mot
nhanh cung véi Bacillus paramycoides véi gia tri
bootstrap 79%, dong thoi nam trong nhém goém
Bacillus albus va cac loai khac thudc Bacillus
cereus group voOi gia tri bootstrap 92%. Chung
Bacillus subtilis strain IAM 12118 (NR _112116.2)
duogc st dung lam nhém ngoai (outgroup) va tach
biét rd rét khoi cum Bacillus cereus group.

Bacillus sp. M7 (PZ£.502922)

Bacillus paramycoides strain MCCC 1A04098 (NR_157734.1)

Bacillus albus strain MCCC 1A02146 (NR_157729.1)

— Bacillus clarus strain ATCC 21929 (NR_180213.1)

Bacillus cereus strain CCM 2010 (NR_115714.1)

r Bacillus wiedmannii strain FSL W8-0169 (NR_152692.1)
Bacillus proteolyticus strain MCCC 1A00365 (NR_157735.1)
Bacillus sanguinis strain BML-BC004 (NR_175555.1)

Bacillus paranthracis strain MCCC 1A00395 (NR_157728.1)

Bacillus subtilis strain IAM 12118 (NR_112116.2)

Hinh 5. Ciy phat sinh loai ciia dong vi khuin Bacillus sp. M7 dua trén trinh tw 16S rDNA véi gia tri
bootstrap dwec tinh trén 1000 lan lap

Két qua giai trinh ty 16S rDNA cho thiy dong
M7 ¢6 quan hé di truyén gan v6i cac thanh vién
thudc Bacillus cereus group, dac biét 1a B. albus va
Bacillus paramycoides. Theo Liu et al. (2017),
Bacillus albus, Bacillus paramycoides va Bacillus
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proteolyticus 13 nhiing loai méi dugc md ta trong
Bacillus cereus group dua trén cac phan tich phan
loai hoc va hé gene. Dleu nay phan anh sy da dang
vé phan loai cling nhu mi quan hé tién hoa gan giii
giita cac thanh vién trong nhém vi khuan nay. Tuy
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nhién, cac loai thudc Bacillus cereus group thudng
¢6 trinh ty 16S rDNA rét tuong déng, lam han ché
kha ning phan biét chinh xac & cap do loai (Liu et
al., 2015). Do d6, chung nghién ctru dugc dinh danh
o muc Bacillus sp. M7.

Két qua dinh danh ciing phu hop véi dic diém
hoat tinh enzyme da ghi nhan & dong Bacillus sp.
M7. Két qua ctia nhiéu nghién ctru cho thay cac loai
thudc chi Bacillus, dac biét 1a cac thanh vién cua
Bacillus cereus group, c6 kha ning tiét cac enzyme
ngoai bao nhu protease va lipase vdi hoat tinh cao
(Contesini et al., 2018; Demirkan et al., 2021;
Akhter et al., 2022). Trong nghién ctru nay, M7 la
dong c6 hoat tinh protease manh nhét trén ca moi
truong Casein agar va Skim milk agar, dong thoi
con biéu hién hoat tinh lipase, cho thdy tiém ning
sinh enzyme ngoai bao cua dong dugc phan lap tir
hé vi sinh vat da mat nguoi.

Ngoai ra, sy hién dién cla cac loai thudc chi
Bacillus trén da nguoi da dugce ghi nhan trong cac
nghién ctru truéc day. Mukherjee et al. (2016) da
phat hién chi Bacillus trong h¢ vi sinh vt da mat
ngudi bang phuong phap giai trinh tu gene 16S
rRNA; trong khi d6, Timm et al. (2020) da phéan lap
dugc cac chung Bacillus sbng tir da ciia ngudi khoe
manh. Nhitng két qua nay cho thdy viéc phan lap
dugc mot chung thudc chi Bacillus tir ba nhon da
mat nguoi khoe manh 1a phu hop véi cac nghién ciru
truée ddy vé hé vi sinh vat da ngudi, mic di nhom
vi khuén nay thudng khong chiém vu thé trong cong
ddng vi sinh vat da.

4. KET LUAN

Két qua nghién ctru bude dau cho thiy hé vi sinh
vat cu tri trén da mat nguodi khoe manh 1a nguén
phan 1ap tiém ning cac vi khuin c6 kha ning sinh
protease. Tir 260 dong vi khuan phan 1ap duogc, co
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21 dong thé hién hoat tinh protease, trong d6 dong
M7 c6 hoat tinh cao nhat trén ca méi trudng Casein
agar va Skim milk agar. Ngoai hoat tinh protease,
mot $6 dong con biéu hién hoat tinh lipase va
amylase, phan anh sy da dang vé kha nang sinh
enzyme ngoai bao cua h¢ vi sinh vat da mit nguoi.

Két qua dinh danh dya trén trinh ty 16S rDNA
cho thay dong M7 thudc Bacillus cereus group va
¢6 quan hé di truyén gan voi Bacillus albus va
Bacillus paramycoides. Bén canh hoat tinh protease
ndi troi, dong M7 con thé hién hoat tinh lipase, goi
¥ kha nang sinh tong hop nhiéu loai enzyme ngoai
bao cta dong nay.

Céc dong vi khuén sinh protease phan lap tir da
mit nguoi, ddc biét 1a dong M7, ¢6 thé 1a déi tuong
tiém nang cho cac nghién ctru tmg dung trong linh
viye my phdm va chdm séc ca nhan, noi cac protease
sinh hoc dang dugc quan tdm nho kha nang tham gia
vao qué trinh lam sach bé mat da va phan giai cac
hop chét protein. Két qua nghién ciru gop phan mo
rong nguon vi sinh vét tiém nang phuc vu cho cac
nghién ctru vé enzyme c6 ngudn goc sinh hoc trong
tuong lai.

Tuy nhién, dé 1am rd hon tiém ning ung dung
nay, viéc dinh danh chinh xac dong M7 can tiép tuc
duoc thuc hién bang céc chi thi phan tir c6 d0 phan
giai cao hon hodc dit liéu hé gene toan phan; dong
thoi, dac tinh enzyme, muc d§ an toan sinh hoc va
c4c dic tinh lién quan dén tmg dung thue tién ciing
can dugc danh gia su hon.
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