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Luan an duoc thuc hién nham véi hai muc dich chinh 1a (1) phan 13p va dinh danh
cac chung vi khudn lam tai mét sé dia phuong & Viét Nam va (2) danh gia hoat tinh
khang khuén va trc ché té bao ung thur ciia mot sé ching vi khuan lam tiém ning.

Déi twong nghién civu: 1a cac ching vi khuan lam dang soi duoc phan 1ap tir mau dat
rudng lua va dat cat ven song & Ha Noi, Hung Yén, Thanh Hoa, Hué, va Dak Lak.

Cac phwong phap nghién cvu da sur dung:

2.1. Céc phieong phdp phdn ldp va phdn logi vi khudn lam: bao gdm phuong phap thu
mAu, phan 1ap, phan tich dic diém hinh thai bang kinh hién vi huynh quang, cac phuong
phap phan tich trinh ty doan gen 16S rRNA gdm céc budc sau: (1) tach chiét DNA tong
s0; (2) PCR khuéch doan gen 16S rRNA v6i cap moi diac hiéu; (3) giai trinh ty doan gen
16S rRNA tai cong ty FirstBase; (4) danh gia mirc do trong dong va xay dung cay phat
sinh chung loai dya trén trinh ty doan gen 16S rRNA cua céc chung vi khuéin lam phan
1ap dugc so véi cac chung tham khao trén co sé dir 1iéu ciia Ngan hang Gene (GenBank).
2.2. Cdc phiong phép nuéi sinh khéi va tach chiét dich chiét tong sé: Vi khuan lam sau
khi dinh danh duoc nudi trong méi trudng dinh dudng BG11 va thu sinh khéi kho; sau
d6 duoc tach chiét trong dung méi hiru co dé thu cao chiét tong sb.

2.3. Cdc phwong phdp danh gid hoat tinh va co ché tac dong ciia dich chiét tong sé tir

vi khudn lam: Cao chiét tong s6 cac chung vi khuan lam dugc danh gia hoat tinh khang



khuan bang phuong phap khuéch tan dia thach va doc tinh té bao bang phuong phap
MTT. Dich chiét tong s6 NK13 duoc danh gia co ché tac dong 16n té bao ung thu HeLa
thong qua phuong phap xac dinh ty 1& t& bao chét theo con dudng apoptosis bang kit
Annexin V, x4c dinh diém dung chu trinh té bao; kha ning xam l4n cua té bao ung thu
va danh gia muc d6 biéu hién cac gen diéu hoa con dudng apoptosis, chu trinh té bao,
kha ning di cu cta té bao ung thu bang phan tich Real-Time PCR.

2.4. Cdc phwong phdp phan tach, xdac dinh thanh phan hoat chdt: bao gdm cac phuong
phap chiét phan 16p 1ong - 16ng; phéan tach cac chat bang sic ky cot; sic ky long hi¢u
ning cao (HPLC) va sic ky 16ng khdi pho c6 d6 phén giai cao (LC-HRMS) dé xac dinh
hop chét c6 hoat tinh sinh hoc.

Cdc két qua chinh ciia ludn dn:

Luén an thu dugc 4 két qua chinh nhu sau:

- Pai xac dinh danh phap khoa hoc cta 50 chung vi khuan lam phan 1ap tir mau dét ruong
Ita, dat cat ven song tir cac tinh Ha Noi, Hung Yén, Thanh Hoa, Pak Lak va Hué dua
trén danh gia dac diém hinh thai, ddc diém sinh thai, phan tich trinh tu doan gen 16S
rRNA va mdi quan hé tién hoa trén cdy phat sinh ching - loai. Két qua cho thay 50
chung duoc xac dinh thudc 24 loai trong 10 chi bao gém: Ahomia, Aliinostoc, Aulosira,
Desmonostoc,  Desikacharya,  Dulcicalothrix, — Scytonema,  Hapalosiphon,
Neowestiellopsis va Westiellopsis.

- Tir 50 chung vi khuan lam, d3 sang loc duoc 12 chung c6 kha ning tong hop hop chit
trc ché mét s6 ching vi khuan gay bénh & ngudi 14 Bacillus cereus ATCC 14579,
Staphylococcus aureus ATCC 25923, Streptococcus pneumoniae ATCC 49619,
Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27852, trong do dich
chiét tong sb tir chung Desmonostoc sp. CAVNS204 thé hién hoat tinh wrc ché manh
ching vi khuan B. cereus ATCC 14579 véi dudong kinh vong v6 khuan dat 19 mm.
Pong thoi, c6 7 chiing trong s6 d6 thé hién ddc tinh trén té bao HeLa, noi bat 1a dich
chiét tong sb tir chung Scytonema bilaspurense NK13 gay doc manh trén té bao HeLa,
A549, OVCAR-8, HEK293 va HaCaT véi gia tri ICso lan Iuot 12 3,8; 8,3; 34,2; 0,6 va
21,6 pg/ml.

- Cao chiét tong s6 tir ching Scytonema bilaspurense NK13 tic ché té bao ung thu HeLa
theo co ché kich hoat con dudng chét theo chuong trinh (apoptosis) ctia té bao cao hon
5 1an so vé6i ddi chimg chu yéu thong qua co ché noi sinh ting mirc do biéu hién cua
gene BAX, dong thoi dich chiét NK13 con gy ngimg chu trinh té bao & pha S theo co
ché khong phu thudc gene TP53; ngan chin kha ning di cu cia té bao ung thu bang
cach tang muc do biéu hién cac gene FAK, PI3K, AKT va giam biéu hién cta gene N-

cadherin.



- Pa phan tach dugc mot phan doan c6 ham lugng 2,5 mg (phan doan F6) tir 13,9 g cao
chiét tong sb tir ching Scytonema bilaspurense NK13 thé hién kha ning ¢rc ché manh

t& bao HeLa véi gid tri ICso 13 3,5 pg/ml. Thanh phan hoat chat trong phan doan F6 dugc

phan tich bang phwong phap LC-HRMS.

* Két ludn:

Luan an da thanh cong dinh danh va danh gid hoat tinh sinh hoc cua 50 chung vi
khuan lam phén 1ap tir cic méu dit rudng lua, dat ven song mét sb dia phuong & Viét
Nam. Két qua cua luan an da chi ra mic d6 da dang cua vi khuan lam & Viét Nam, dong
gop thém cac trinh tu doan gene 16S RNA cho ngan hang GenBank dé phuc vu chién
lugce xay dung hé théng phan loai vi khuan lam toan cau. Bén canh do, viéc phat hién
chung vi khuin lam Scytonema bilaspurense NK13 ¢6 kha ning tong hop cac cac hoat
chat trc ché manh d6i v6i mot s6 dong té bao ung thu (HeLa, A549, OVCAR-8) va khang
ca chung vi khuan Gram 4m, Gram duong chimg minh tiém ning khai thac va g dung céc
chung vi khuan lam ban dia trong linh vyc dugc phém o Viét Nam.

12. Cac hudng nghién ctru tiép theo:

v" Tinh sach va xac dinh cu tric cdu tao cua hoat chat trong phan doan F6 cua chuing
Scytonema bilaspurense NK13 bang phuong phép cong hudng tir hat nhan (NMR).

v' Panh gia co ché tic dong cua cac chat tinh sach trong phan doan F6 1én té bao ung
thu HeLa.
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11. Summary of the new findings of the thesis:

* Thesis purposes:

v" Isolation and identification of the cyanobacterial strains from the several regions
in Vietnam.

v’ Evaluation of the antibacterial and anticancer acitivities of the potential
cyanobacterial strains.

* Research objectives: The cyanobacterial strains isolated from the paddy soil and

riverside soil at Hanoi, Hungyen, Thanhhoa, Hue, Daklak provinces

* Research methods

- Methods for the Isolation and Classification of Cyanobacteria:

The procedures encompass sampling collection, cyanobacteria isolation, and the

analysis of morphological characteristics using fluorescence microscopy; molecular

methods including DNA extraction, PCR amplification and sequencing;
phylogenetic analyses.

- Batch cultivation and harvesting method; Preparation of total extract

- Methods for evaluating bioactivity of the crude extracts from the cyanobacterial strains

and mechanism of action in HeLa cells of the NK13 crude extracts: The crude extracts of

cyanobacterial strains were evaluated for antibacterial activity using the agar diffusion
method and for cytotoxicity by the MTT assay. The crude extract from strain Scyfonem
bilaspurene NK13 was further investigated for its mechanism of action on HeLa cancer
cells, including Annexin V apoptosis assay, cell cycle arrest analysis, migration scratch -

wound healing assay and real-time PCR analysis.



- Methods for Separation and Identification of Bioactive Compounds: The procedures
include liquid - liquid partition extraction, separation of compounds by column glass
chromatography, high-performance liquid chromatography (HPLC), and high-resolution
liquid chromatography - mass spectrometry (LC-HRMS) for the identification of

bioactive components.

* The main results of the dissertation include:

The scientific nomenclature of 50 cyanobacterial strains isolated from paddy field
soils and riverbank soils collected in Hanoi, Hungyen, Thanhhoa, Daklak, and Hue
provinces was determined based on morphological characteristics, ecological
features, 16S rRNA gene sequence analysis, and evolutionary relationships based
on phylogenetic tree. The results showed that these 50 strains were classified into
24 species belonging to 10 genera, including Aulosira, Ahomia, Aliinostocs,
Desmonostoc,  Desikacharya, Dulcicalothrix,  Scytonema, Hapalosiphon,
Neowestiellopsis, and Westiellopsis.

12 out of the 50 isolated cyanobacterial strains possessed the antibacterial activities
to against common human pathogenic bacteria, including Bacillus cereus ATCC
14579, Staphylococcus aureus ATCC 25923, Streptococcus pneumoniae ATCC
49619, Escherichia coli ATCC 25922, and Pseudomonas aeruginosa ATCC 27852.
Among these, the crude extract from strain Desmonostoc sp. CAVN8204 exhibited
strongest inhibitory activity against B. cereus ATCC 14579, with an inhibited zone
diameter of 19 mm. Additionally, seven of them demonstrated cytotoxic activity on
HeLa cells. In which, the crude extract of strain Scytonema bilaspurense NK13
showed potent cytotoxicity against five human cells of HelLa, A549, OVCAR-S,
HEK?293, and HaCaT cell lines, with ICso values of 3.8; 8.3; 34.2; 0.61; and 21.6
pug/ml, respectively.

The anticancer effects of NK13 crude extract (NK13E) on HeLa cells were
investigated focusing on apoptosis induction, cell cycle arrest, and inhibition of cell
invasion. As the result, treatment with NK13E resulted in a 5-fold increase in
apoptotic cells compared to that in negative control and significantly upregulated
the expression of BAX, CASPASE-8, and CASPASE-3 genes. NK13E also induced
cell cycle arrest at the S phase independently of p53 gene, with marked increases in
the expression of CDKNIA and CDKN2A genes. Furthermore, the NKI13E
significantly reduced cell invasion via modulation of FAK/PI3K/AKT signaling
pathway and downregulation of N-cadherin gene, which plays a vital role in
regulating the invasion activity of cancer cells.

On the other hand, a total of 2.5 mg of the F6 fraction was purified from 13.9 g of



NKI13E, which possessed strong activity against HeLa cells with an ICso value of
3.5 ug/ml. The bioactive constituents in the F6 fraction were analyzed using the LC-
HRMS method.

12. Futher research directions:

v" Purification and structural elucidation of bioactive compounds in fraction F6
from Scytonema bilaspurense NK13 using nuclear magnetic resonance (NMR)
spectroscopy.

v Assessment of the mechanisms of action of purified bioactive compounds from
fraction F6 on HeLa cancer cells
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