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trach nhiém trudc phat lugt.

Tac gia luan van

Bui Thi Nam Phwong
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phong Céng nghé sinh hoc bién thudc Vien Nghién cau va Ung dung céng nghé
Nha Trang d3 hd tro tdi trong qua trinh tién hanh thuc nghiém.

TA6i xin chan thanh cam on Ban Lanh dao, Phong Pao tao va cac phong
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Nha Trang, ngay thang nam 2023

Bui Thi Nam Phwong
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MO PAU

Trong nhirg nim gan day, cac hop chat c6 ngudn gdc tu nhién vai cac
ru diém vuot troi vé hoat tinh sinh hoc va tinh an toan ciing nhu tiém nang @ng
dung rong 16n trong linh vuc y duoc da thu hat sy quan tdm cua cac nha khoa
hoc va ca x& hoi. Trong sé d6, cac hop chat ty nhién c6 nguén goc tir bién dang
la mot hudng di tiém ning, hira hen mang dén nhitng san pham y duoc méi gop
phan chim soc va bao vé stic khoe cong ddng. Mic du chiém hon 70% bé mit
trai dat nhung méi truong bién vin chua dugc nghién ciu khai thac day da vé
linh vuc sinh hoc. Sé lugng vi sinh vat bién dugc 1am rd théng tin vé hinh thai,
di truyén va dic tinh sinh hoc chi chiém khoang 0,01% trong s khoang hon 1
triéu loai vi sinh vat bién dugc cong b [1]. Cac diéu kién dic biét & méi truong
bién lién quan dén &p suat, nhiét do, dd man, anh sang va ham luong dinh dudng
d3 tao diéu kién cho cac vi sinh vat bién cd kha niang sinh tong hop céac hop
chat tha cap c6 cau tric hoa hoc doc dao va hoat tinh sinh hoc dang cha ¥ hon
rat nhiéu so vai cac vi sinh vat trén can [2]. Do dé, vi sinh vat bién ndi chung
va vi nam bién noéi riéng duoc xac dinh 1a nguon khai thac phong pht cac chat
chuyén hoéa cd hoat tinh sinh hoc. Vi nAm bién 1a mét nhém sinh vat da dang
vé mit sinh hoa dai dién cho mot ngudn hop chét tu nhién ¢é hoat tinh sinh hoc
méi day htra hen. Cac nhom chat chuyén hoa thir cap duoc san xuat bai vi ndm
bién bao gém terpenoid, steroid, polyketide, peptide, alkaloid va polysacarit.
Cac chat chuyén hoa nay cha yéu lién quan dén cac hoat tinh khang khuan,
khang ndm, chéng ung thu, chéng oxy hoa, bao vé té bao...[3], [4].

Vi nam bién hién dién ¢ khip noi trong hé sinh théi bién bao gom vi nam
lien két voi hai mién, san hd, rong bién, co bién hoic séng tu do trong nudc
bién, tram tich bién [5]. Trong do, rong bién dugc danh gia 1a mét trong nhing
ngudn phan 1ap quan trong cua vi nam bién vai mot phan ba tong sb 1oai vi ndm
thu nhan c6 lién quan dén nhom thuc vat bién nay [6], [7], [8]. Pang luu v 1a
nhiéu hop cht ty nhién co6 gia tri sinh hoc da dugc thu nhan tur cac chung vi
nam lién két v6i rong bién [9]. Cho dén nay nhiéu chi nim duoc phan lap tir
rong bién da duoc nghién ciu cac hoat chat sinh hoc bao gém Aspergillus,
Cladosporium, Paecilomyces, Chaetomium, Penicillium, Guignardia, Phoma,
Talaromyces, Gibberella, Coniothyrium, trong d6 chu yéu I cac loai thudc chi
Aspergillus va Penicillium [10], [9].
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Vinh Nha Trang 13 noi c6 diéu kién khi hau va méi truong thuan loi cho
su phét trién cua céc hé sinh thai ran san hd, rong bién, tham co bién, rirng ngap
man [11]. Két qua diéu tra cho thay trix lugng rong ¢ Khanh Hoa chiém ty I¢
cao nhat ca nuée, dic biét 1a cac loai rong nau thudc chi Sargassum. Nhiéu hoat
chat sinh hoc cd gié tri nhu cac hop chat chng oxy hoa, khang khuan, chéng
u, ung thu va virut HIV... d3 duoc thu nhan tir cac ddi tuong rong sinh trudng
tai ving bién Nha Trang [12], [13], [14]. Pic biét 1a mot sb nghién ciu gan day
d3 cho thay nhiéu hop chéat c6 cau tric mai va hoat tinh sinh hoc c6 gia tri y
dugc da dugc thu nhan tir cac chang vi nam bién phan 1ap tir céc loai rong nau
va rong luc & viing bién nay [15], [16]. Chinh vi vay viéc tiép tuc nghién ctru
tim kiém chang vi nAm c6 kha ning sinh tong hop céac hoat chat sinh hoc dugc
phan 1ap tir rong bién ¢ vinh Nha Trang 1a can thiét, co gia tri khoa hoc va y
nghia thuc tién, gop phan dinh huéng nghién ctru va khai thac mot cach hiéu
qua ngudn tai nguyén vi sinh vat bién ¢ Viét Nam. D6 chinh 14 Iy do chung t6i
thue hién dé tai “Nghién ciu tuyén chen chiing vi nam cé hoat tinh sinh hec
dwoc phan lap tir rong bién é vinh Nha Trang”.

- Muc dich nghién cuu

Tim kiém duoc chung vi ndm c6 kha nang sinh tong hop cac hoat chat
sinh hoc duoc phan Iap tir rong bién & vinh Nha Trang.

- Ngi dung nghién ceru:

(1) Noi dung 1: Phan lap cac chiing vi nam tir rong bién thu nhan & vinh
Nha Trang.

(2) Nbi dung 2: Panh gia hoat tinh sinh hoc (khang sinh, chéng oxy hoa,
gy doc té bao va bao vé té bao) cua céc dich chiét Ién men tir cac chung vi nim
duogc phan lap.

(3) Noi dung 3: Phan loai chung vi nam tuyén chon c6 hoat tinh sinh hoc
cao.

- Co s6 khoa hoc va tinh thuc tién cia dé tai

+Y nghia khoa hoc: Két qua nghién ctru ciia dé tai cung cap di liéu khoa
hoc vé tiém nang sinh hoc ciia ngudn tai nguyén vi nim phan 1ap tir rong bién
& vinh Nha Trang. Nghién ctru da tuyén chon duoc cac chung vi ndm bién c6
hoat tinh sinh hoc cao dé tiép tuc nghién ciru phan tach cac hoat chat sinh hoc
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tir cac chung vi ndm tiém ning.

+ Tinh thuc tién cua dé tai: Két qua nghién ciru 1a co s& dé khai thac cac
hop chat ty nhién c6 cac hoat tinh sinh hoc nhu khang sinh, chéng oxy héa, gy
doc té bao ung thu va bao vé té bao tir ngudn vi ndm phan 1ap tir rong bién ¢
vinh Nha Trang, nham dinh huéng ra cac san pham ty nhién c6 hiéu qua va tinh
an toan cao dinh hudng ung dung trong linh vuc y dugc déng thoi hudng dén
xay dung va bao tdn ngudn gen vi nim c6 gié tri y duoc & ving bién Khanh
Hoa.

- Nhitng dong gop cua ludn vin:

Pé tai d3 sang loc va danh gia cac hoat tinh sinh hoc bao gém hoat tinh
khang sinh, chéng oxy hoa, gdy doc té bao ung thu va bao vé té bao co tim
H9c2 cua 38 ching vi ndm dugc phan 1ap tir cac mau rong nau va rong luc thu
nhan & vung bién Nha Trang. Két qua cua dé tai da tuyén chon duogc 05 ching
vi nam Penicillium chermesinum 2104NT-1.3, Aspergillus sp. 2104NT-1.5,
Cladosporium sp. 2104NT-2.1, Aspergillus sp. 2104NT-3.3, va Aspergillus sp.
2104NT-7.7 ¢6 hoat tinh sinh hoc cao dé tiép tuc nghién ctru sau hon vé phén
tach va thu nhan céc hop chat ty nhién va thir nghiém céc hoat tinh sinh hoc.
Pay ciing 1a nghién ciru dau tién tién hanh danh gia hoat tinh gay doc té bao
ung thu va bao vé té bao co tim ctia cac chung vi nam phan 1ap tir rong luc va
rong nau ¢ vinh Nha Trang.
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Chuong 1. TONG QUAN NGHIEN CUU
1.1. PAC PIEM SINH HQC CUA VI NAM BIEN

Vi ndm bién ban dau dugc dinh nghia dua trén cac dic diém sinh ly cua
chung nhu yéu cau vé nong do mudi dé phat trién [17]. Pau tién, ‘vi nAm bién’
duoc chia thanh 2 nhdm véi hé sinh thai khac nhau: vi nAm bién bat budc hoic
khong bit buc (obligate and facultative marine fungi). Vi nam bién bat buoc
la c&c loai vi nAm phét trién va tao bao tir chi & méi truong bién va khu vyc cta
séng, trong khi vi nAm bién khong bat budc 12 céc 10ai vi nAm xuat phat tir moi
truong nudc ngot hoic trén can nhung c6 kha ning phat trién va tao bao tu
trong moi truong bién. Tuy nhién dya trén dinh nghia nay hai nhém vi nam
bién trén kho phan biét va gay nhiéu tranh cii. Sau do, Jones va cong su [18]
dinh nghia vi ndm bién bat budc 1a cac lodi ndm dugc phan 1ap tir vat lidu/co
chat bat ky duai bién hoac tram tich tir moi trudng bién. Gan day, Pang va cong
su [19] dé xuat dinh nghia rong hon vé “vi nAm bién” ciing nhu vi ndm c6
ngudn gdc tir bién (marine-derived fungi) va ké tir day vi nAm bién duogc dinh
nghia 13 vi nAm bét Ky c¢6 kha ning: (i) sinh truéng va/hoic tao bao tir trén vat
liéu/co chat trong moi trudng bién; (i) c6 méi quan hé cong sinh véi céac loai
sinh vt trong mdi treong bién; hoac (iii) thich hop va tién hoa hoac ¢ kha
nang trao doi chat trong moi truong bién. S6 lugng céc loai nAm bién dugc woc
tinh dao dong trong khoang 1,5 dén 5,1 triéu loai, trong d6 chi cd khoang 1%
loai nam dugc nghién ctu [20], [21], [22]. Theo sé lidu théng ké dén thang
02/2021, s6 luong céc loai vi nam bién duoc mo ta gom 1.901 loai, thuoc 769
chi, 226 ho, 88 bo, 22 16p va 07 nganh, bao gom Aphelidiomycota, Ascomycota,
Basidiomycota, Blastocladiomycota, Chytridiomycota, Mortierellomycota va
Mucoromycota [23].

Trong sudt 2 thap ky qua, nhiéu nghién ctru vé su da dang va vai tro cua
vi nam bién da duoc tién hanh qua céch tiép can khong phu thudc nudi cay.
Cho dén nay, cac phuwong phéap giai trinh tu thé hé méi di dugc st dung dé
nghién ciru céc loai vi nAm trong moi trudng bién. Tuy nhién, mot vai trong sb
c4c loai ndm bién da biét c6 s6 luong trinh ty gen trong vang ITS (internal
transcribed spacer region) 1a han ché va thuong dugc nhan biét dya trén mot
phan ving ITS hoic 18S rRNA. Do vay, cay phan loai duya trén trinh tu gen két
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hop voi dic diém vé hinh thai rat quan trong dé dinh danh loai vi nAm bién mot
cach chinh xac [24], [3].

Vi nam la sinh vat don gian nhat trong s céac sinh vat nhan thuc di
dudng, khéng quang hop, c6 kich thudce rat nho tir 2 dén 500 pm va bi bao boc
bai thanh té tao chitin. N6 ¢6 thé phan biét véi nam 16n do qua thé da bao cua
vi nim bién khong du 16n dé co thé quan séat bang mét thuong. Loai vi nim
thuong phét trién bang cach hap thu cac chat dinh dudng tir moi trudng séng
xung quanh [25].

Trong cac sinh vat & bién, vi nim bién duoc xem 1a mot trong céc thanh
phan chinh trong chudi thirc dn & bién va chlng ton tai nhu cac sinh vat hoai
sinh, sinh vat twong hd, cong sinh va ky sinh. Trong vai tro hoai sinh, vi nam
bién c6 thé khu tra trong thuc vat, rong ciing nhu dong vat va chuyén hoa cac
ngudn hitu co tir cac dbi twong ndy thanh cac ngudn dinh dudng cho ching s
dung. Trong vai trd twong hd, vi nam bién cd thé két hop véi cac sinh vat khac
nhu hai mién hoic déng vat nguyén sinh dé ca hai cé thé ciing c6 loi. Khi cong
sinh, vi nam bién c6 thé cung cép niang luong cho vat chu hoic chia sé loi ich
tir chire nang bao vé caa vat chu. Khi ky sinh trén sinh vat phu du, thuc vat,
rong cling nhu d6ng vat, vi nam bién hoa tan cac chét hitu co va phan hay vat
chu cua né [26].

Vi nam bién rat phong pht, da dang va ton tai hau hét trong cac moi
truong séng cua hé sinh thai bién bao gom tram tich, lién két voi hai mién, san
hd, rong, cac dong vat bién khong xwong séng va cac thuc vat bién khac. Chiing
phan bd & nhirng vi tri khac nhau tir viing bién sau dén vang nudc bé mat [27],
[28], [29]. Phan 16n céc loai nam duoc phan lap tir méi truong bién thudc céc
nganh nim chinh nhu Ascomycota, Basidiomycota va Chytridiomycota.

Vi ndm bién thudng sinh trudng tot trong moi truong giau dinh dudng
nhu céc sinh vat cha (hai mién, rong bién), tram tich va cac manh vun bi phan
hay tir xac dong vat, thuc vat. Day 1a cac vi tri ma vi nAm c6 kha niang bam
dinh vao vat chu, tiét ra enzyme va pha v cac polymer sinh hoc phuc tap va
hap thu chét dinh dudng. Chinh vi vay, vi nim & tang nudc bé mat dugc danh
gia c6 tinh da dang thap hon do ham lugng chat dinh dudng thap [30].
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1.2. CAC NGUON PHAN LAP VI NAM BIEN

Vi ndm thudng xuat hién & hau hét cac moi trudong song dudi bién tir bé
mit dai duong cho dén hang kilomet bén duéi 16p tram tich dai duwong [27]. Vi
nam bién cd thé duoc phan 1ap tir nhiéu co chat khac nhau & bién nhu gb va 14
cua thyc vat, rong bién, hai mién, san hd, gd néi, thuc vat trong ving dat ngap
man (Spartina), san ho va cét trén bai bién [31] ciing nhu tir cic moi truong
bién dic biét nhu 16 thdng thay nhiét (hydrothermal vents), cac ranh sau duéi
day bién (deep-sea trenches), cac 16 phun methane lanh (cold methane seeps),
cac bé mat sau dudi bién (deep-sea subsurfaces) va c6 dd man cao
(hypersaline), ¢ c4c ting nudce bién co luong oxi khéac nhau [32], [33], [34].

1.2.1. Vi nam tir ddng vat bién
1.2.1.1. Vi ném tir hdi mién

Vi ndm bién sdng cong sinh vai nhiéu sinh vat bién khéac nhau, trong sé
d6, vi nAm bién cong sinh vai 10ai hai mién co tinh da dang loai cao va cé kha
nang tao ra nhiéu hop chat ty nhién mai va phong pha [28].

Trong nhitng nim qua, cac nha khoa hoc da chimg minh rang c6 rat nhiéu
loai vi nAm d4 hién dién bén trong mo cuia cac loai hai mién va nhiéu cong trinh
cling da cong bd vé cac hoat chat sinh hoc dic biét cia ching [35]. Gan mot
phan nam céc hop chit méi tir ndm bién da duoc phan 1ap tir cac ching vi nAm
lién két v6i hai mién tir ndm 2010 dén nim 2020 [36]. Gao va cong su [37] da
diéu tra vé méi quan hé cong sinh gitta cac loai vi nam va 2 loai hai mién
Suberites zeteki va Mycale armata & vinh Kaneohe, Hawaii. Qua két qua phan
tich bang phuong phap dién di gel gradient bién tinh (DGGE) cho thay 14 23 va
21 loai vi nAm da dugc phéan 1ap 1an lugt tir hai mién thudc hai loai Suberites
zeteki va Mycale armata. C4c loai vi nAm nay dai dién cho 11 bd va thudc nganh
Ascomycota (7 bo) va Basidiomycota (4 bd), bao gom cac chi: Cladosporium,
Hortaea, Aureobasidium, Penicillium, Aspergillus, Hypocreales, Gibberella,
Candida, Ascomycota, Phoma, Schizophyllum, Phlebia, Malassezia, va
Basidiomycete [38]. Tuong tw, Menezes va cong su [39] da phan lap duoc tong
s6 256 loai vi nim thudc cac chi Aspergillus, Agaricales, Atheliales,
Acremonium, Arthtiniun, Bionectria, Botryosphaeria, Cunninghamela, Mucor,
Nectria, Pestalotiopsis, Polyporales, Rhizopus, Cladosporium, Cochliobolus,
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Fusarium, Glomerella, Penicillium, Phoma, va Trichoderma tir 8 loai hai mién
va 1 loai rong bién & Brazil bao gdm: Amphimedon viridis, Axinella corrugata,
Dragmacidon reticulata, Geodia corticostylifera, Mycale laxissima, Mycale
angulosa, Didemnum ligulum, Didemnum sp., Sargassum sp.

Theo két qua nghién ctru ctia Wiese va cong sy (2011), 81 chung vi nAm
duogc phan lap tir loai hai mién Tethya aurantium ¢ Dia Trung Hai duoc xac
dinh thudc 21 chi, da sb 1a cac ching thudc chi Acremonium, Aspergillus,
Fusarium, Penicillium, Phomosis va Trichoderma. Ngoai ra, nhém nghién ctru
con phan 1ap duoc cic ching vi ndm thudc cac chi hiém gip nhu
Botryosphaeria, Epicoccum, Parasphaeosphaeria va Tritirachium [40]. Nam
2010, Ding va cong su da nghién ctru vé su da dang ciia vi nam cong sinh véi
2 loai hai mién Clathrina luteoculcitella va Holoxea sp. dugc thu thap ¢ ving
bién Pong. Nhom nghién ctru da phat hién 17 chi vi ndm thudc 2 nganh
Ascomycota va Basidiomycota, trong do c6 5 chi (Aspergillus, Davidiella,
Fusarium, Paecilomyces va Penicillium) dugc phan 1ap ¢ ca 2 loai hai mién
nay va 12 chi (Apiospora, Botryosphaeria, Candida, Marasmius,
Cladosporium,  Didymocrea, Hypocrea, Lentomitella, Nigrospora,
Pestalotiopsis, Rhizomucor va Scopulariopsis) chi phat hién ¢ loai hai mién C.
luteoculcitella. Pic biét 8 chi vi nAm nhu Apiospora, Botryosphaeria,
Davidiella, Didymocrea, Lentomitella, Marasmius, Pestalotiopsis va
Rhizomucor 1an dau tién dugc phat hién ¢ hai mién [41]. Nhiéu nghién ctru
cling da cho thay su hién dién cua chi Aspergillus kha pho bién khi phéan lap
duogc tir 14 loai hai mién ¢ mién Nam An D¢ [28]. Bovio va cong su [42] d3
phat hién hai loai vi nAm mdi 1a Thelebolus balaustiformis va T. spongiae tir ba
loai hai mién & BDai Tay Duong: Dysidea fragilis, Pachymatisma
johnstonia and Sycon ciliatum.

Nhu vay, vi nam ¢6 ngudn géc tir hai mién hién dién trong hé sinh thai
bién rat da dang va phong phd. Nhiéu loai nAm mai va hiém gap da duoc phan
lap tir c&c loai hai mién & nhiéu viing bién khac nhau.

1.2.1.2. Vi ndm tir san ho

Nghién ciru da cho rang c6 sy tuong tac gitta dong vat khong xuong song
nhu san ho va vi nam bién lién quan dén ca hai nhom san ho & ving nuéc néng

va bién sau [43]. Nhiing loai san h6 mém nay chira nhiéu loai vi nam bién khac
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nhau c6 kha nang tao ra cac chat chuyén hoa da dang vé mit héa hoc va co hoat
tinh sinh hoc [44]. Theo két qua nghién ctru cta Paulino va cong sy [43], 89
chung vi ndm da duoc phan 1ap tir cac loai san ho va hai mién & Pong Bic
Brazil. Thong qua giai trinh tu gen vung ITS rDNA da xac dinh duogc 43 loai
vi ndm thudc 16 chi, hau hét cac chiing vi ndm nay déu thudc nganh Ascomycota
va bao gdm 4 chi phd bién nhu Aspergillus, Penicillium, Trichoderma va
Cladosporium.

Céc hop chit chong ung thu, khang vi rat, khang khuan, chéng oxy hoa
va khang mién dich di duoc cic nha khoa hoc phat hién tir 11 chi vi nAm noi
sinh dugc phan 1ap tir cac loai san hd khac nhau bao gdm Diploria clivosa,
Diploria strigose, Acropora palmate, Plexaura flexuosa, Pseudoplexaura
porosa, Pseudoterogorgia americana, va Sidastrea sidereal. Trong s6 d6, cac
chi Fusarium va Curvularia c6 ngudn gdc tir san hd cho thiy c6 hoat tinh gay
ddc cao nhét ddi véi mot loat cac dong té bao ung thu nhu té bao ung thu v,

phéi, co tir cung va rudt két [45].

Abd El-Rahman va cong su [46] di phan 1ap dugc 18 chung vi ndm thugc
nganh Ascomycota, Mucoromycota va Deuteromycota, nim chi goém:
Aspergillus, Penicillium, Byssochlamys, Rhizopus va Curvularia thuéc 3 bo
Eutrotiales, Mucorales va Moniliales phan Iap tir 10 loai san hod thudc 9 ho bao
gom: Acroporide, Faviidae, Euphylliidae, Scleractinia incertae sedis,
Gorgoniidae, Mussidae, Poritidae, Pocilloporidae va Agariciidae ¢ viing Bién
bo Ein El-Sukhna.

Niam 2022, Zeng va cong su [47] da tim thay loai nim c6 tén Aspergillus
hiratsukae SCSIO 5Bn1003 tir san hd & ving bién Nam caa Trung Qudc, tir d6
phat hién ra 13 hop chat thuoc cac nhém chat peptide, ecdysteroid,
sesquiterpene lactone, triterpene, butyrolactones, benzaldehyde, bisphthalate
va coumarin. Bén canh d6, mot s6 hop chat ¢ hoat tinh sinh hoc chéng lai tac
nhan gay bénh nam Candida albicans va Aspergillus flavus ciing duoc phéat
hién bai Putri va cong sy [48] bang phuong phap phan tich gen rRNA cho thay
c6 lién quan chat ché dén loai Aspergillus unguis cong sinh véi san hd mén loai
Sinularia sp. ¢ dao Panjang cua bién Bac Java.
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1.2.1.3. Vi ndm tir hdi sam

Bén canh hai mién va san ho, vi nAm cling dugc phat hién tir cac loai hai
sam. Marchese va cong su [49] da phat hién 498 ching vi nAm dugc phan lap
18 mau hai sam Holothuria poli & Pai Trung Hai. Tat ca déu thudc nganh
Ascomycota, pho bién 1a cac chi Aspergillus va Penicillium, ngoai ra con c6 cac
chi Chaetomium, Acremonium va Trichoderma, bao gdm cac loai dai dién A.
creber, A. foetidus, A. fructus, A. micronesiensis, A. spelaeus, Auxarthron
ostraviense, Chaetomium subaffine, Emericella quadrilineata, Myriodontium
keratinophilum, P. adametzii, va Trichoderma epimyces.

Gan day, bao cao cho thay cac vi nAm duoc phan 1ap tir sau loai hai sam:
A. japonicus, Cucumaria japonica, Eupentacta scamatrix, Holothuria nobilis,
Holothuria poli, va Stichopus japonicus. Trong d6, s6 luong loai vi nAm phan
lap dugc tir loai hai sam H. poli dugc bao céo 1a nhiéu nhat véi 16 chi. Mudi
ba chi dugc phan lap tur E. scamatrix va muoi hai chi dugc phan lap tur A.
japonicus. Hai, ba va mot chi vi ndm 1an lugt duoc phan 1ap tir hai sam C.
japonica, H. nobilis va S. japonicus [50].

1.2.2. Vi nam tir thuc vét bién
1.2.2.1. Vi ndm tir rong bién

Vi ndm bién di duoc bao cdo nhu sinh vat ky sinh, hoai sinh hodc noi
sinh trong rong bién. Rong bién 1a nhom sinh vat da bao tu dudng va c6 thé
chia thanh 3 nhom rd rét 1a rong do, rong xanh va rong nau. Rong nau thudc
16p Phaeophyceae va chua sic to fucoxanthin 1am cho rong ¢6 mau nau pha
xanh. O mét vai nudc chung duoc dung nhu thue pham [51]. S6 lwong ndm nodi
sinh dugc phén 1ap tir rong d6 va rong nau 16n hon so véi s6 luong nAm phan
1ap tir rong luc [28]. Su da dang ctia nAm ndi sinh trong rong phu thudc vao cac

yéu t0 moi trudng nhu mua, loai va tuoi vat chu [52].

Cac chi vi nAm cong sinh v6i rong bién di dugc bio cio gom
Acremonium, Arthrinium, Alternaria, Aspergillus, Cladosporium, Fusarium,
Penicillium, Phoma va Trichoderma [53]. Zuccaro va cong su [54] da nghién
ctru va phat hién mot s6 loai vi ndm cong sinh vdi rong nau Fucus serratus.
Cac chung vi ndm duoc phan lap thudc cac ho Halosphaeriaceae,
Lulworthiaceae, Hypocreales va Dothideomycetes va gom céc chi phd bién nhu
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Cladosporium, S. marina, Acremonium fuci, Dendryphiella salina va
Fusarium. Loque va cong su [53] dd nghién ciru cac loai vi ndm soi va vi ndm
men lién quan dén rong bién Adenocystis utricularis, Desmarestia anceps va
Palmaria decipiens tir Nam Cuc. Két qua 1a 75 ching vi ndm duoc phan lap,
dai dién la 27 chung vi ndm sgi va 48 ching vi nidm men thudc céac chi
Geomyces, Antarctomyces, Oidiodendron, Penicillium, Phaeosphaeria,
Aureobasidium,  Cryptococcus, Leucosporidium, Metschnikowia va
Rhodotorula .

Céac cong b cling da chi ra rang cac loai vi nAm duoc nghién ctru c6
ngudn gdc tir mot s6 lugng 16n cac chi rong bién gébm Ascophyllum, Ballia,
Ceramium, Caulerpa, Ceratiodictyon, Chondrus, Cladophora, Dilsea,
Dictyota, Enteromorpha, Egregia, Fucus, Gelidiella, Grateloupia, Gracilaria,
Halimeda, Halymenia, Hypnea, Laminaria, Lobophora, Padina, Portieria,
Porphyra, Saccorhiza, Sargassum, Stoechospermum, Turbinaria, va Ulva [10].
Céc nha khoa hoc cling phat hién duoc vi nam lién két voi cac loai rong thudc
cac chi Sargassum, Laurencia, Enteromorpha, Ulva, Codium, Grateloupia,
Leathesia, Pterocladiella va Undaria c6 kha ning tong hop nhiéu hoat chat

sinh hoc mdi va c6 gia tri trong y duoc [9].

Céc loai vi nAm bién ngdy cang dugc cha y trong nhitng nim gan day,
didc biét 1a cac loai vi nAm cong sinh vo1 rong bién. Bén canh viéc tao ra céac
hoat chat sinh hoc c6 gid tri y dugc nhu chong oxi hoa, khang khuan, chong
ung thu, nhiing loai vi nAm nay dong mot vai trd quan trong trong cac hé sinh
thai bién nhu 13 vi sinh vat hoai sinh, giup phén hily xac rong va cung cap dinh
dudng cho hé sinh thai bién [55].

1.2.2.2. Vi nédm tir cé bién

C6 bién dugc xac dinh 1a mot trong nhitng ngudn phan lap cac ching vi
nam c6 gia tri trong nhitng nam gan day. Panno cling cong su [56] di phan lap
88 loai vi ndm (chi yéu thudc nganh Ascomycota va phd bién & céc chi
Penicillium, Cladosporium va Acremonium) ¢ ngudn gdc tir co bién Posidonia
oceanica. Sy da dang ctia vi nAm cong sinh véi c6 bién Enhalus acoroides &
Thai Lan. Phan 16n cac loai vi nim thudc nganh Ascomycota (98%),
Basidiomycota (2%). Trong d6 3 16p chinh thudc nganh Ascomycota gdm
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Sordariomycetes, Eurotiomycetes va Dothideomycetes véi cac loai hién dién
thudc chi Aspergillus, Penicillium va Cladosporium [57].

1.2.2.3. Vi ndm tir rivng ngdp mdn

Rung ngdp man 1a noi sinh song cua mdt s6 lugng 16n cac cong dong vi
nam. Céc loai vi nam nay dong mdt vai trd quan trong trong chu trinh dinh

dudng va hd trg hé sinh thai rimg ngap min [58], [59].

Céc nghién ctru vé vi nAm rimg ngap min cho thiy co tong cong 625
nhém vi ndm ton tai & quy mo toan cdu bao gém 278 Ascomycetes, 277
Anamorphic taxa, 30 Basidiomycetes va 14 Oomycetes. Két qua nghién ctru ctia
Liu va cong su [44] d4 cho thdy hon 200 loai vi nAm ndi sinh di dugc phan lap
va xéac dinh tir ring ngdp min, chi yéu 1a cac chi Alternaria, Aspergillus,
Cladosporium, Clolletotrichum, Fusarium, Paecilomyces, Penicillium,
Pestalotiopsis, Phoma, Phomopsis, Phyllosticta va Trichoderma. Két qua cua
Hyde va Jones [60] d& phan 1ap vi nAm tir rirg ngdp min & quan dao Seychelles
(An D6 Duong) thu thap duoc 47 loai vi ndm, trong d6 37 loai thudc
Ascomycotina, 1 loai thuoc Basidiomycotina va 9 loai thugc Deuteromycotina,
véi cac loai chu yéu la Halocypluna villous, Aniptodera mungrovii,
Antennospora quudricorruita, Halosarpheia marina, Ascomyccte sp., va
Lulworthiu grandispora.

Nhu vdy, su phong pht va da dang ctia vi ndm bién c6 ngudn gdc tir rirng
ngap man s& dong mot vai tro quan trong trong viée dap ing nhu cau vé sang
loc cac hop chat mdi. Mot s6 chat chuyén hoa c6 nguoén gbe tir vi nAm & rimg
ngap man va co hoat tinh sinh hoc, dac biét tur vi nim noi sinh rung ngap man,
duogc sir dung trong nganh dugc phdm nhu thudc khang sinh, tri tiéu duong,
khang vi-rat, chéng viém, chéng ung thu, chat chdng oxy héa va thudc tc ché
mién dich [59].

1.2.3. Vi nAm tir tram tich bién

Vi nAm duoc phat hién la c6 hién dién trong nudc bién va tram tich bién
sdu thuong ¢ d6 sau hon 1000 m. Mic du ¢ bién sdu véi cac diéu kién méi
truong song khic nghiét nhu: ap sut cao, nhiét do moi trudng thap, thiéu oxy
va thiéu 4nh sang, nhung cac bao céo cho thdy vi nam trong méi trudng nay rat

phong phu va da dang. Theo cac két qua nghién ctru, cic loai vi nam & bién sau
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dugc ghi nhan khodng 50 nam trudc, dau tién 1 tr Pai Tay Duong ¢ d0 sau
4450 m. Tuy nhién, cho dén nam 2006, Park va cong su méi c6 nghién ctru dau
tién vé cac chat chuyén hoa cip hai c6 hoat tinh sinh hoc tir vi nim
Chromocleista sp. xuat phat tir viing bién sau. Tir d6, ngudn vi ndm nay di duoc
nhiéu nha khoa hoc di tap trung khai thac. Cu thé, Xu va cong sy [61] dd mo
ta 175 loai vi nAm bién sau dugc phan l4p tir trAm tich & Péng Thai Binh Duong,
Nam Pai Tdy Duong va Tdy Nam An D6 Duong. Cu thé 13, cac loai ndy bao
goém: 93 loai vi nAm men va 82 loai vi ndm soi, thudc 17 chi: Rhodosporidium,
Rhodotorula, Aspergillus, Cladosporium, Penicillium, Alternaria, Fusarium,
Acremonium, Phoma, Tritirachium, Chaetomium, Exophiala, Engyodontium,
Tilleotrema, Schizophyllum, va Schizophyllum, dugc phan loai thanh hai nganh
Ascomycota va Basidiomycota. Bac biét, 2 chi Aspergillus va Penicillium thudc
nganh Ascomycota dugc danh gia chiém wu thé trong méi trudng bién sau [62].

Ngoai ra, c6 nhiéu nghién ctru vé da dang va su phan bd cia cac cong
d6ng vi ndm c6 trong tram tich bién di duoc bdo cdo. Zhang va cong su [63]
da danh gia sy da dang cua cong dong vi nAm trong tram tich bién Kongsfjorden
& Bac Cuc va két qua nghién ctru cling cho thiy c6 sy xuat hién ctia cic nganh
Ascomycota, Basidiomycota, Chytridiomycota, Zygomycota, va
Glomeromycota véi cac chi vi ndm phd bién 1& Pichia, Fusarium, Alternaria
va Malassezia [63]. Tuong tw, Luo va cong su [64] di bao cao vé su da dang
ctia vi nAm trong 18 mau tram tich & TAy Bac Thai Binh Duong va da phat hién
7 nganh, 17 16p, 43 bd, 7 ho va 98 chi vi nam. Phan 16n cac chi vi nAm nay
thuoc cac nganh Basidiomycota, Ascomycota Mortierellomycota,
Chytridiomycota, Mucoromycota, va Glomeromycota. Nam chi phé bién trong
hau hét cac mau bao gdm Aspergillus, Cladosporium, Fusarium, Chaetomium
va Penicillium. Két qua nghién ctru ctia Imhoff va cong su [35] cho thay vi ndm
Aspergillus va Penicillium hién dién gan mot nira trong téng s6 43 ching vi
nam da duoc phén 13p tir trim tich bién su ¢ bién Pia Trung Hai. Ngoai ra, cac
dai dién 10 chi khac, bao gdm Cladosporium, Paecilomyces, Acremonium,
Auxarthron, Biscogniauxia, Capnobotryella, Engyodontium, Eutypella,
Microascus va Ulcocladium, da duoc tim thay. Chung vi nam Aspergillus
fumigatus CUGBMF170049 ciing da duoc phan 1ap tir trAm tich bién va duoc
chting minh 13 san xuit hop chit mdi pseurotin [65].Nhitng két qua nay cho

thiy su ton tai da dang va phong phti ciia nhom vi ndm trong tram tich bién va



23

day dugc xem la mot nguon tiém nang dé tim ki€ém cac hoat chat sinh hoc mai

va co gia tri y dugc cao [64].

Cho dén nay cac dit liéu thu dugc van chua thé hién day du tinh da dang
ctia ngudn tai nguyén vi ndm bién. Do d0, cac nha khoa hoc van dang nd luc
nghién ciru dé kham pha nhiing gia tri mang tinh sinh hoc méi ctia ngudn sinh
vat nay dé timg budc danh gia chinh xac sy hién dién va vai tro ctia chiing trong
hé sinh thai bién, déng thoi ting cuong kha ning khai thac ing dung cac hoat

chat sinh hoc mdi trong di€u tri va cham séc stc khoe cia cong dong.

1.3. CAC HOP CHAT TU NHIEN CO HOAT TiNH SINH HQOC TU VI
NAM BIEN

Vi ndm bién da dugc chung minh 1a ngudn cung cap phong phu cac san
pham sinh hoc tu nhién mai. Do cac dic tinh dic trung ciia chiing lién quan dén
nhiét d, chat dinh dudng, canh tranh va d6 man, chung da phat trién cac con
duong trao d6i chat thi cap tao ra nhiéu hop chat ty nhién moi, da dang véi cac
hoat tinh sinh hoc c6 gia tri [66]. Mot s chi va mot sb loai vi ndm bién dugc
ghi nhan sinh tong hop cac hoat chat sinh hoc c6 gia tri, cho thdy sy can thiét
ctia viéc diéu tra nghién ctru nguon vi sinh vat ndy cho cac tng dung y hoc [67].
Theo Carol (2019), khoang 3500 chit chuyén hoa thir cap tir cac loai vi nAm
bién di dugc phat hién [41]. Tir nam 2015 cho dén 2020, khoang 361 chat
chuyén héa tht cap tir cac loai vi ndm bién khac nhau thudc chi Aspergillus da
duoc nghién ctru ciu tric va hoat tinh sinh hoc. Cac chat chuyén hoa thu nhin
tir vi nAm bién dugc xac dinh thudc cdc nhom chat chinh bao gom polyketide,
steroroid, fatty acid, peptide, alkaloid, terpenoid va thé hién cé4c hoat tinh sinh
hoc da dang nhu khang khuén, gy doc té bao, kha niang chéng viém, ngin ngira

ung thu va hoat tinh chéng 6xi hoa [68].
1.3.1. Céc hop chat khang sinh

Theo két qua nghién ctru cia Wong va cong su [69], mudi hai loai vi
nam da dugc phan 1ap tir san ho va hai mién c6 kha nang khang khuan tot nhat
dugc xac dinh la Peniophora sp., Aspergillus cristatus, Acremonium sp.,
Cordyceps memorabilis, Aspergillus ochraceus, Biscogniauxia sp., Aspergillus
keratitidis, Exserohilum rostratum, Chromocleista sp., Nigrospora oryzae,
Aspergillus flavipes va Mycosphaerella. Trong do, hoat tinh khang
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Staphylococcus aureus dugc ghi nhan c6 gia tri MIC mirc thp nhit 1a 9.8
pg/mL tir dich chiét 1én men chung Chromocleista sp. F34 [43]. C4c hop chit
c6 tinh khang khuéan tir vi ndm c6 thé ké dén nhu cac hop chat ¢ chta nito
(peptide, indole-alkaloid; pyridine va pyridinone, piperazine/ diketopiperazine
va pyrimidine/ pyrimidinone), steroid, terpenoid va polyketide [61].

Chuang vi nAm Mycosphaerella sp. F8015-2 duoc phan 1ap tir trdm tich
& ving bién Gangwon-do (Han Qudc) c6 kha ning tong hop 2 chat méi duoc
xac dinh 1a mycousfuran A va B. Hai hop chat nay da duoc ghi nhan c6 hoat
tinh khang Kocuria rhizophila va Staphylococcus aureus véi gia tri MIC lan
luot 8 va 32 pug/mL [70]. Theo Miao va cong sy [71], hop chat brevianamide
M, 6,8-di-O-methylaverufin, 6,8-di-O-methylaverufin va 6-O-methylaverufin
phan tach tir chung vi nam Aspergillus versicolor pt20 ndi sinh & rong
Sargassum thunbergii c6 hoat tinh khang Escherichia coli va S. aureus khi thur
nghiém & néng do 30pg/dia gidy v6i duong kinh vong khang khuan 10 mm.

Chung vi ndm Aspergillus flavus phan 1ap tir rong luc Codium fragile thu
nhan & dao GeoMun, Yeosu, Han Qudc duoc bao cao sinh tong hop hai hop
chat moi (flavuside A va B) ciing 4 hop chat da dugc mé ta (phomaligol A,
kojic acid, methyl kojic acid, va dimethyl kojic acid). Trong sé d0, 2 hop chat
flavuside A va B thé hién hoat tinh khang S. aureus va S. aureus khang
methicillin v&i két qua MIC 1an luot 1a 15.6 pg/ml va 31.2 pg/ml [72].

Chi Aspergillus 1a chi vi ndAm pho bién trong moéi truong sinh thai bién
va di dugc ching minh trong nhiéu nghién ctru nhu nha may san xuat cac chét
chuyén hoa thir cap c6 hoat tinh sinh hoc da dang tiém nang [73]. Hon 120 hop
chét ty nhién chtra hoat tinh sinh hoc di dugc sinh téng hop béi cac loai thude
chi Aspergillus [74]. Chung vi nim Aspergillus va Penicillium 1a hai ching vi
nam chiém da s6 trong cac mau san ho va hoat tinh khang khuan di duoc nghién
ctru chong lai sau loai vi khuan gay bénh bao gom E. coli ATCC11775, N.
gonorrhoeae ATCC19424, P. aeruginosa ATCC10145, S. faecalis
ATCC19433, S. aureus subsp. aureus ATCC25923, B. subtilis subsp. spizizenii
ATCC6633 va chdng lai 2 loai ndm gay bénh 1a C. albicans ATCC7102 va C.
parapsilosis ATCC22019 [46]. Theo két qua nghién ciru cia Attia va cong su
[75], ching vi ndm bién A. ochraceus MSEF6 thé hién kha ning sinh tong hop
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cac hop chat khang khuan versicolin, terreic acid, fumigatin, aspyrone, 4-

hydroxymellin va terremutin voi kha ning khang khuan manh [75].

Mot s6 loai vi nAm thudc chi Acremonium ciing duoc bao cdo 12 nha may
san xudt cac hop chat c6 hoat tinh khang khuan cao [76], [77]. Chi ndm
Cordyceps trén can da duoc nghién ctru kha chi tiét, nhung cac nghién ctru vé
chi nay ¢ bién hau nhu chua nhiéu. Céc l0ai vi ndm thudc chi nay c6 kha ning
san xudt cac chat chuyén hoa thir cip c6 hoat tinh sinh hoc va Cordyceps
memorabilis ton tai trong mdi trudng sinh thai bién nhu ndm ndi sinh ¢ rong
[78]. Cac hop chat khang khuidn méi bao gdm anthraquinones va morakotins
A-E di duoc phén tach tir ching vi nam Cordyceps morakotii. Trong nghién
ctru ciia Wang va cong sy [79] di cho thay chiing c6 hoat tinh manh khang B.
cereus va S. aureus véi nong do MIC 1a 3,13-25 pg/ml.

Theo béo céo ciia Dong va cong su [80], chung vi nim Nigrospora
oryzae SCSGAF 0111 dugc phan lap tir bién c6 kha ning tong hop chat
nigrospine (alkaloid) va citrinin ¢ hoat tinh khang khuan. Bay trong 12 loai vi
nam duoc phan lap trong nghién ctu ciia Keeler va cong sy [81] cho thay co
hoat tinh khang 2 loai vi sinh vat gay bénh trén nguoi 1a Staphylococcus aureus
ATCC-35556 va Escherichia coli ATCC-25922. Két qua nghién ciru ciia An
va cong su (2020) chi ra trong sé cac chung ndm bién phén lap dugc, chung
Nigrospora sp. F8047 va Clitopilus sp. F8075 thé hién kha ning khang khuan
manh voi duong kinh vong khang khuan khang C. albicans va S. aureus lan
luot 12 19,5 £ 0,3 mm va 43,6 £ 0,8 mm [82].

Hoat tinh chéng sy tao thanh biofilm ctia hop chat meleagrin duoc phan
tach tir chung vi nAm Emericella dentata Ng45 cho thay no c6 kha ning khang
vi khuan Gram duong (S. aureus ATCC 29213) va vi khuan Gram am (P.
aeruginosa ATCC 9027) vaoi MIC la 0,25 mg/mL va 0,6 mg/mL [83]. Chung
vi ndm Penicillium sp. FF001 ¢6 ngudn gbc tir hai mién Melophus sp. ¢ dao
Fiji cho thdy c6 kha ning tong hop citrinin c6 kha ning chéng Enterococcus
faecium khang vancomycin [84]. Hai ching ndm Fusarium spp. PSU-F14 va
PSU-F135 ¢6 ngudn goc tir san ho stmg Annella sp. & bién Hin Ran Pet (Thai
Lan) c6 kha ning tong hop dén 18 chat tu nhién. Trong sd nhitng chat c6 hoat
tinh sinh hoc da duoc phén tach, fusarnaphthoquinone A (mét trong 5 chat
moi), ngoai kha ning giy doc dbi vai dong té bao KB (ICsp 130 pM) va dong
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té bao MCF-7 (ICsp 22 pM) con c6 hoat tinh khang Staphylococcus aureus
khang methicillin, khang nadm Cryptococcus neoformas. Tuy nhién,
fusarnaphthoquinone B cd hoat tinh khang yéu ddi vi nim Cryptococcus
neoformas va Microsporum gypseum vai nong dé6 MIC > 200 uM [85].

Khéng sinh dang Fusidane, nhu helvolic acid va fusidic acid, 1 1op chat
chuyén héa méi tir vi sinh vat véi cau tric khung tetra- hoic pentacyclic dac
biét. Trong sé do, chi c6 streptoseolactone duoc tim thiy ¢ xa khuan va s6 con
lai 14 chat chuyén hda tir vi nam. Phan 16n hoat tinh sinh hoc dang chua y cua
16p hop chét nay 1a hiéu luc khang vi khuan Gram dwong. Khang sinh dang
Fusidane vao nhitng nam 1960 duoc chap nhan sir dung trong 1am sang dé diéu
tri viém nhiém & nguoi do Staphylococcus aureus gay ra va khong cho thay sy
khang chéo vai khang sinh khac thuong dugc sir dung [86], [87], [88]. Str dung
fusidic acid trong thtr nghiém 1am sang pha I tai My dé diéu tri khang nhiém
trung da cap tinh do vi khuan gay ra va céc 18y nhidm & céu tric da cho thay
hiéu qua cua fusidic acid cé thé thuc hién so sanh véi nhém ddi chimg duong
linezolid. Cac dang dan xuat méi cua helvolic acid va hai chat da biét duoc
phan tach tir chung vi ndm bién Aspergillus fumigatus HNMF0047 thu duoc tir
ngudn mau hai mién ¢ bd bién Wenchang, tinh Hai Nam, Trung Quéc. Trong
d6, hop chét 16-O-propionyl-16-O-deacetylhelvolic acid, 6-O-propionyl-6-O-
deacetylhelvolic acid va 24-epi- 63,16p-diacetoxy-25-hydroxy-3,7-dioxo-29-
nordammara-1,17(20)- diene-21,24-lactone cé hoat tinh manh khang
Streptococcus agalactiae (thugc Streptococcus nhém B, gay bénh cho nguoi)
véi MIC lan luot 12 16, 2, 8 pug/mL [89]. Chung vi ndm bién Rhizopus oryzae
c6 kha nang tong hop 3 chat chuyén héa méi (dan xuat cua mycophenolic acid)
penicacid H-J va hai chit dia duoc biét la asperpyrone A va
dianhydroaurasperone C. C4c chat nay c6 hoat tinh khang 4 chang vi sinh vat
tha nghiém véi MIC trong pham vi tir 62,5 d¢én 250 pg/ml [90].

Liang va cong su [91] dd nghién ciru va phan 1ap duoc chung vi nam bién
Neosartorya pseudofischeri tir t& bao bén trong cua sao bién Acanthaster
planci. Str dung dich 1&n men chung vi ndm trén méi trudng Glycerol-peptone-
yeast (GlyPY) va glucose-peptone-yeast extract (GIuPY), nhdm nghién curu da
chiét suat dugc hop chat gliotoxin mai. Hop chat nay thé hién cac hoat tinh tc
ché dang ké d6i véi vi khuan S. aureus ATCC29213, MRSA (R3708) va E. coli
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ATCC25922 ddng thoi c6 kha niang gay doc déi véi té bao biéu mo than ngudi
HEK 293 va dong té bao ung thu rudt két & nguoi HCT-116 va RKO.

Nhitng két qua nghién ctiu trén da cho thay vi nam bién 1a nguén quan
trong dé tiép tuc diéu tra va phat trién cac hop chét c6 hoat tinh khang sinh cao
nham &ng dung trong cac linh vuc y hoc va duoc hoc.

1.3.2. Céc hep chat chéng oxy hoa

Vi ndm duogc phan 1ap tir rong bién duge danh gia 13 ngudn phong phu
dé phan tach cac chat mai c¢6 hoat tinh chong 6xi hoa. Cac nghién ctru vé chét
chdng 6xi hoa ngay cang thu hut su quan tim tir cac nha khoa hoc va gan day
khoang 10.000 cong bd/nam vé cac chat nay tir cac ngudn khac nhau [92]. Pic
tinh chong 6xi hoa c6 tac dung bao vé té bao chong lai cac dang oxi (oxy hoat
tinh, superoxide, goc tu do peroxyl (peroxyl radical), géc tu do hydroxyl
(hydroxyl radical) va peroxynitrite) va gitip diéu tri cic bénh nhu bénh dong
mach vanh (artherosclerosis), sa sut tri tu¢ (dementia) va ung thu. Ngoai ra,
hoat tinh nay ciing dugc str dung trong qua trinh diéu tri hodc trong thuc pham
b sung [93]. Hop chit chéng 6xi hoa c6 ngudn gde tir ty nhién c6 vai trd quan
trong trong linh vuc cham soc stc khée cho con nguoi, lam giam nguy co cac
bénh do 130 hoa bang cach giam thiéu cac cing thang va trc ché sy oxi hoa cua
cac hop chét cao phan tir [94], [95].

Phén 16n cac hop chit chéng oxy hoa thu dugc thudc cac nhom chat
phenolic, anthraquinone, xanthone, carotenoid, alkaloid va cac dan xuat indole
[96]. Theo két qua cia Samanthi va cong sy (2015) da phan tach dugc hai hop
chat polyketide méi tir chung vi ndm P. citrinum US/PA thé hién hoat tinh
chéng oxy hoa véi gid tri ICso lan luot 13 159,7 + 22,3 va 68,6 + 4,3 ug/mL
trong thr nghiém kha ning bat gbc tu do DPPH [97]. Ching vi ndm bién
Cladosporium cladosporioides KT384175 dugc phan lap tir rong Sargassum
wightii cling c6 kha ning chéng oxy hoa cao va nhiéu hoat tinh sinh hoc khac
[98]. Bén canh d6, hop chéat chactopyramin cung véi cic dan xuét
isotetrahydroauroglaucin va benzaldehyde dugc phan lap tir chung vi ndm
Chaetomium globosum c6 trong rong d6 Polysiphonia urceolata ciing thé hién
hoat tinh bat gbc tu do DPPH véi ICso 35-88 pg/mL [99]. Tir chung vi ndm noi
sinh rong bién thudc chi Dothideomycete, Leutou ciing nhém nghién ctru da

phan tach duoc hai dan xuét toluhydroquinone méi cting véi hai dan xuét thudce
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nhém hydroquinone va cac hop chit ndy ciing cho thiy kha ning bét gbc tu do
DPPH véi gia tri 1Csp 7-17 pM [100]. Pang cht ¥ 1a chung vi nAm A. wentii
EN-48 ndi sinh trong rong bién Sargassum spp. di dugc xac dinh c6 kha ning
tong hop t6i 8 hop chat, trong d6 bao gdm mot dan xuat anthraquinone moi
duogc goi 1a wentiquinone C. Ngoai ra, cac hop chat c6 kha nang chdng oxy hda
nhu 4-(3,4-dihydroxybenzamide) methyl butanoate, 5-O-methylsulochine
dugc phan Iap tir chung vi nAm bién Aspergillus goii EN-48 [101].

Cac hop chét thuoc dan xuat polyketide da duoc phan tach tir chang vi
nim Aspergillus europaeus WZXY-SX-4-1 ¢ ngudn gbc tr hai mién
Xestospongia testudinaria, trong d6 c6 sau hop chat méi 1a eurobenzophenone
A-C, euroxanthone A-B va (+)1-O-demethylvariecolorquinones A. Cac hop
chat nay duoc béo céo c6 hoat tinh bat géc tw do DPPH hiéu qua [102]. Bén
canh d6, cac hop chat acremonin A va acremonin A glucoside thudc nhém
hydroquinone cung voi  hai  hop chat, 2-(1-hydroxy-1-metyl)-2,3-
dihydrobenzofuran-5-ol va 2,2-dimethylcromone-3,6-diol dugc phan lap tur
chang vi nAm bién Acremonium sp. da dugc béo cdo c6 kha ning chong oxy
hoa [103]. Tuong tu, hop chat hydro-antraquinone dwoc phan lap tir ching vi
nam c6 ngudn géc tir rong bién Talaromyces islandicus EN-501 ciing duoc ghi
nhan 1a c6 kha nang chéng oxy hda [104]. Xanthones va anthraquinone 1 hoat
chat chéng oxy hoa duoc phan lap tir chung vi nim thudc loai Aspergillus
versicolor va duoc danh gia c6 kha ning chdng oxy hoa tuong duong trolox
(TEAC) [105].

Nam 2014, nhom nghién ctru cua Zhu va cac cong su da phat hién 2 hop
chat méi 1a rubrolides R va S tir chung nam Aspergillus terreus OUCMDZ-
1925 dugc phan 1ap tir ndi tang cua c& nhong Chelon haematocheilus & ving
ctra séng Hoang Ha. Hop chét rubrolides R cho thay kha nang chéng oxy hoa
chéng lai cac goc ty do ABTS tuong duong hodc vuot trdi so voi trolox va axit
ascorbic vai gia tri 1Cso 12 1,33 pM. Hop chat rubrolides S thé hién hoat tinh
khang vi-rut cm A (HIN1) twong duong hoac vuot troi so vai hoat tinh caa
ribavirin véi gia tri 1Cso 1a 87,1 uM [106].

Nhitng két qua nghién ctru trén da khang dinh vi nam bién, dic biét 1a
cac chiing vi nam c6 nguon gdc tir rong bién 1a nguon tiém ning dé khai thac
cac hop chét chéng oxy hoa.
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1.3.3. C4c hop chat giy dgc té bao ung thw

Mot s loai vi nAm bién da duogc xac dinh c6 kha niang sinh tong hop cac
hop chat c6 hoat tinh ¢ ché sy phét trién caa cac dong té bao ung thu [67].
Trong dé, nhiéu hop chat thuoc nhém alkaloid chira hoat tinh chéng ung thu
phan 1ap duoc tir cac loai vi nam Penicillium citrinum, Fusarium sp., Apiospora
montagnei [66].

Chung vi nam Trichoderma virens phan 14ap tir lodi Didemnum molle da
duoc nghién ctu dé thu nhan hop chat trichodermamides A va B. Trong do,
Poc tinh ddi vai té bao ung thu biéu mo rudt két & nguoi da duoc bao cao tir
hop chat trichodermamide B [66]. Leptosin 1a hop chat thuéc nhém
epipolysulfanyldioxopiperazine duoc san xuat chi yéu boi cac ching
Leptosphaeria sp. ban dau duoc phan Iap tir rong bién Sargassum tortile. Cac
hop chét nay cd cau tric trong tu nhau, déu thuoc din xuat indole va thé hién
hoat tinh doc té bao phd rong ddi véi cac dong té bao ung thu. Tiém nang hoat
tinh chdng ung thu ctia cac hop chit leptosin M, M1 va N da duoc kiém tra
bang céch str dung dong té bao ung thu bach cau lympho P-388 & chudt va mot
bang dinh huéng bénh gom 39 dong té bao ung thu & ngudi [66].

Hop chat meleagrin tach chiét tir chung vi nam Penicillium sp. F23-2
dugc phan 1ap tu trAm tich bién sau thé hién hoat tinh gay doc ddi voi cac dong
té bao ung thu A-549 va HL-60 véi gia tri ICso lan luot 19,9 va 7,4 mM [107].
Hop chat tandyukisin B-D thu nhan tir chang vi nam Trichoderma harzianum
OUPS111D-4 dugc phan lap tir hai mién Halichondria okadai ¢ Osaka (Nhat
Ban) trc ché manh su phét trién cta dong té bao ung thu than kinh trung wong
SNB-75. bay 1a hop cht ty nhién c6 ciu trac méi va c6 thé duge thu nhan d&
dang va chi phi thap khi chung vi ndm dugc 1én men trong thoi gian ngan trong

moi truong hitu co [108].

Dich chiét tho tir chung vi nam Myrothecium verrucaria 973023, duoc
phan 1ap tir loai hai mién Spongia sp. & dao Hawaii thé hién hoat tinh gdy doc
hiéu qua cac dong té bao ung thu mau L1210 & chudt va dong té bao ung thu
da day H116 ¢ ngudi [109]. Theo cong bd cua Jenssen va cong su [110], hop
chat lulworthinone duoc phan tach tir ching vi ndm 067bN1.2 thudc ho
Lulworthiaceae ngoai hoat tinh khang khuan con thé hién hoat tinh tc ché su

tang sinh cta dong té bao ung thu hic t6 ¢ ngudi (human melanoma), dong té
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bao ung thu gan, ung thu phdi co cac gia tri ICsp lan luot 13 15,5, 27, va 32
ug/ml.

Theo bao cio cua Abd El-Rahman va cong su [46], chung ndm
Aspergillus ochraceopetaliformis MN083316 dugc phan lap tir ran san ho &
Bién Do cua Ai Cép c6 kha nang sinh tong hop chat ditryptophenaline ¢ hoat
tinh gy doc déi voi dong té bao ung thu gan Hep-G2 voi gid tri ICsp 12 18,8
pg/ml. Bén canh dé, hop chét nay ciing thé hién hoat tinh khang khuan, hoat
tinh chdng 6xi hda manh va hoat tinh gay doc té bao MCF-7 va HEPG2 véi gia
tri ICsp 1an luot 13 5,8 va 7,6 mM. Hop chat varioloid A (dan xuat indole méi)
va varioloid B duoc phan tach tir ching ndm noi sinh Paecilomyces variotii
EN-291 duoc thu nhan tir rong bién thé hién doc tinh ddi voi cac dong té bao
A549, HCT116 va HepG2 vai gia tri ICso trong khoang tur 2,6 — 8,2 pg/mL
[111]. Dan xuét cinnamolide va hop chat insulicolide A duoc phan lap tir chung
Aspergillus ochraceus JemalF17 dugc tim thay tir rong bién cho thay doc tinh
d6i voi cac dong té bao ung thu ¢ ngudi nhu H1975, U937, K562,-823, Molt-
4,7, A549, HeLa, HL60, va Huh-7 v&i cac gia tri ICs nam trong khoang tur
1,95 va 6,35 uM [112]. Hop chét physcion phan tach tir Microsporum sp.
(MFS-YL) phan 1ap tr bé mat rong bién do Lomentaria catenata tai
Guryongpo, NamGu, PoHang (Han Qudc) c6 kha ning giy doc té bao HelLa va
cling anh hudng dén sy biéu hién cua cac protein p53, p21, Bax, Bcl-2, caspase-
9 va caspase-3. Ngoai ra, physcion cling cam rng su tao thanh ROS (reactive
oxygen species) trong té bao HeLa [113]. Rong bién Sargassum sp. 1a ngudn
phan 1ap nidm noi sinh Aspergillus wentii EN-48 va tir nAm nay cac hop chat
asperolide A-B cing véi cac dan xudt cia tetranorlabdane diterpenoid
(wentilactone A va B) dd dugc phan tach. Cac hop chat nay dugc ghi nhan c6
hoat tinh khang cac dong té bao ung thu HelLa, HepG2, MCF-7, MDA-MB-
231, NCI-H460, SMMC-7721 va SW1990 [114].

Céc hop chat polyketide lopouzanon A va B méi, cung véi cac dan xudt
moi 1-O-acetyl va 2-O-acetyl cua dendrodochol B da dugc phan lap tir ching
vi nAm bién Lopadostoma pouzarii 168CLC-57.3 c6 ngudn gdc tir hai mién.
Bén canh d6, chung vi ndm nay con sinh tong hop séu loai hgp chat thudc nhom
polyketide bao gom: gliorosein, balticolid, dendrodolide G,
dihydroisocoumarine, (-)-5-methylmellein, va dendrodochol B. Céac hop chét
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dugc phan 14p cho thiy kha ning gay doc té bao ddi voi té bao ung thu tuyén
tién liét PC-3 ¢ nguoi va té bao co tim chudt binh thuong H9¢2 [36].

Wang va cong su [115] d3 nghién ctu chang vi ndm Arthrinium
arundinis ZSDS1-F3 tir mau hai mién thu nhan & quan dao Tay Sa, Trung Québc
va phat hién duoc 2 hop chat alkaloid 4-hydroxy-2-pyridone méi c6 hoat tinh
gy doc té bao in vitro ddi véi cac dong té bao K562, A549, Huh-7, H1975,
MCF-7, U937, BGC823, HL60, Hela vd MOLT-4, véi cac gia tri 1Csp nam
trong khoang tir 0,24 dén 45 uM.

Chung vi ndm Chondrostereum sp. duoc phan 1ap tir md bén trong cua
san hd mém Sarcophyton tortuosum & Hai Nam, Tam A, Trung Quéc. Khi
chang vi ndm nay duoc 1én men trong méi trudng long vai glycerol 1am nguon
carbon da thu dugc mot chat chuyén hdéa mai 1a chondrosterin. Hop chét nay
thé hién hoat tinh gay doc té bao hiéu qua ddi vai cac dong té bao ung thu CNE-
1 va CNE-2 véi gia tri 1Csq 12 1,32 va 0,56 uM [116]. Ttr loai vi nam Phomopsis
lithocarpus duoc phan lap tir mot mau tram tich ving bién sau & An D6 Duong
& d6 sau 3606 m, cac nha khoa hoc di phan lap nam dan xuat benzophenone
ma&i va mot dan xuat eremophilane méi. Trong s6 do, hop chat mai Tenellon H
thé hién hoat tinh gay doc té bao HepG-2 va A549 véi gia tri I1Cs lan luot 1a
16,0 va 17,6 uM [117].

Theo két qua cua Meng va nhdm nghién ciu [118], Penicillium brocae
MA-231, mét loai nam thu duoc tir md tuoi ciia cay & rirng ngap man Avicennia
marina tai dao Hai Nam, Trung Qudc da sinh tong hop dugc bén dan xuat
diketopiperazine mai. Bén hop chét nay thé hién kha ning gay doc chin dong
té bao ung thu, bao gom Du145, HepG2, HeLLa, NCI-H460, MCF-7, SGC-7901,
SW1990, U251 va SW480, véi cé4c gia tri 1Csp nam trong khoang tir 0,89 dén
9,0 uM. Chang vi nam Astrocystis sp. BCC 22166 dugc phan lap tir cay co ngap
man, tai Cong vién qudc gia Hat Khanom-Mu Ko Thale Tai, tinh Nakhon Si
Thammarat caa Thai Lan. Zhou va cong sy [119] da phén tach hai hop chat moi
la phthalide va dihydroisocoumarin tir 1odi nim nay. Hop chat phthalide thé
hién hoat tinh khang Bacillus cereus (ICso = 12,5 pg/mL), trong khi hop chat
dihydroisocoumarin thé hién kha niang gay doc té bao doi vai té bao KB va
Vero véi gia tri 1Cs la 22,6 va 48,2 pg/mL.
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Cac cdng bé trén cho thiy vi nim bién 12 ngudn tai nguyén tiém ning dé
tim kiém céc hop chit cd hoat tinh chéng ung thu nham mé ra co hoi tao ra cac
dugc pham méi gop phan tng dung trong diéu tri va cham soc stuc khoe cong
déng.

1.3.4. Cac hgp chat bao vé té bao

Trong thoi gian gan day vi nam bién con duoc phét hién 1a ngudn tiém
ning dé tim kiém cac hop chit co hoat tinh bao vé té bao va hira hen mang lai
nhiéu hop chat mai c6 gia tri y dugc [120], [121]. Mét s6 hop chat ¢6 hoat tinh
bao vé té bao than kinh dugc tim thay tir bién, hién dang dugc dua vao tha
nghiém 1am sang hoic da duoc dua ra dé diéu tri ching dau than kinh, tm than
phan liét va bénh Alzheimer [122]. Trong s6 cac vat liéu c6 hoat tinh sinh hoc
phong phu thi protein va peptide c6 nguon goc tir cac sinh vat bién da duoc
chtrng minh 14 6 tac dung G ché sy phat trién caa cac bénh thoéi hda than kinh
nhu bénh Alzheimer, bénh Parkinson va bénh da xo ctrng [123].

Nghién ctru ctia Calado [124] tap trung vao ndm ndi sinh lién quan dén
loai rong bién Halopteris scoparia (Linnaeus) & bd bién Bo Pao Nha. Cac chat
chuyén hoa thr cdp cia nam nay ngoai hoat tinh chéng oxi hoa, tc ché cac
enzyme (hyaluronidase, collagenase, elastase va tyrosinase), chdng viém
nhiém, giam min cam voi tia tir ngoai, khang khuan (Cutibacterium acnes,
Staphylococcus epidermidis va Malassezia furfur) con dugc thir nghiém doc
tinh té bao. Két qua cho thay hop chat nay 14 an toan dé co thé b sung vao cac

san pham my pham.

Trong nghién ctru cua Yurchenko va cong su [125], anh huong cua céac
p-terphenyl polyketide phan tach tir chung vi nAm Aspergillus candidus KMM
4676 va cerebroside flavuside B phan tach tir Penicillium islandicum
(=Talaromyces islandicus) c6 tac dung chong lai chat gy doc than kinh
(rotenone va paraquat) ddi voi su song sot ciia dong té bao Neuro-2a va mirc
ROS ndi bao cling nhu hoat dong bat géc tuw do DPPH cua céc chat nay da duoc
ching minh. Céc polyketide nay khi u trudc véi té bao s& lam giam rd rét mirc
ROS va lam ting rd rét do séng sot clia cac té bao xur 1y v6i rotenone va paraquat
trong thir nghiém sir dung MTT va LDH. Flavuside B lam tang rd rét sy song
sot clia t& bao xir Iy véi paraquat trong ca hai thir nghiém sir dung MTT va

LDH. Mi lién quan giita cAu trac va hoat tinh & cac din xuét caa p-terphenyl,
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cling nhu co ché bao vé té bao cua tit ca cac hop chat p-terphenyl polyketide
trong nghién ctru nay khang dinh kha ning bao vé té bao cuia cac hop chét trén

& mo hinh c6 cac dang oxi tao ra boi rotenone va paraquat.

Kazuki Kanno va cong su [126] cho thay cac dan xuat hydroquinone
moi, pestalotioquinol A va B, duoc phan lap tir dich chiét nudi cdy nam
Pestalotiopsis microspora. Cac té bao PC12 than kinh da dugc tién xtr 1y bang
pestalotioquinol A va B va dugc loai bé khoi méi truong, sau d6 duoc xir 1y
bang mot chit tao peroxynitrite (ONOO-), mot loai nito phan tng, dé gay chét
té bao. Két qua cho thdy dan xuét pestalotioquinol 1a mét loai hydroquinone
moi s& hiru vinyl alkyne va cd tac dung bao vé té bao than kinh twrong dbi cao.
Mot sb nghién ctru chi ra rang hop chat neoechinulin, mot indole alkaloid tir vi
nam bién, c6 thé bao vé cac té bao PC12 chéng lai doc tinh cia NO va chat doc
than kinh dan dén bénh Parkinson 1-methyl-4-phenylpyridinium [127], [128].

Hop chat xyloketal B dugc phan tach tir chung vi nam Xylaria sp. c6
ngudn gdc tir ring ngap man 1 mot hop chat tu nhién méi co tac dung chéng
oxy hoa va bao vé té bao khoi ton thuong do lipoprotein mat do thap (LDL) bj
oxy hoa va chdng lai tic dong cia sy thiéu hut glucose oxy dé bao vé té bao
PC12. Nho dic tinh chng oxy hoa cta hop chat xyloketal B nay c6 tac dung
bao vé, chéng lai doc tinh than kinh trong viéc diéu tri bénh Parkinson [129],
[130]. Theo két qua cua Zhai Aifeng va nhém nghién ctru [131] chi ra rang axit
secalonic A (SAA) 1a mot hop chat ty nhién dugc tim thay trong ndm bién co

thé lam giam ddc tinh t€ bao cua colchicine trong cac t€ bao than kinh vo nao.

Nhu vay, cac nghién ctu di chi ra kha nhiéu hop chat c6 hoat tinh bao
vé té bao da dugc tach chiét tir dich chiét 16n men vi nim bién. Cac két qua
cong bd di khang dinh vi nAm bién 1a ngudn quan trong dé khai thac cac hop
chat ty nhién co cac hoat tinh sinh hoc quy gia nham tng dung trong cé4c linh
vuc y dugc.

1.4. TINH HINH NGHIEN CUU CAC HOAT CHAT SINH HQC TU VI
NAM BIEN

1.4.1. Tinh hinh nghién ctru trén thé giéi

Trong nhimg nam gan day, nhiéu nghién cau cho thay mét sé luogng
khong nho cac chat chuyén hoa thugc cac nhom chét nhu polyketide, alkaloid,
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peptide, lactone, terpenoid va steroid véi cau triic dic biét va hoat tinh sinh
duoc hoc ndi bat da duoc phan tach tir vi nAm ¢ ngudn gdc tir bién. Hau hét
cac hop chat nay c6 hoat tinh chéng ung thu, hoat tinh khang khuan, khang
nam, khang virus, chéng viém, chdng 6xi hoa va gay doc té bao [132]. Gan day,
14 san pham tu nhién tir bién duoc cap phép sir dung nhu thude va hon 30 hoat
chat ty nhién duoc thir nghiém 1am sang trong cac pha khac nhau [133], [134].
Dic biét, Plinabulin dugc phan tach tir loai nam bién Aspergillus sp. dang dugc
hang duoc pham BeyondSpring Pharmaceuticals thir nghiém 1am sang pha 111
trong diéu tri bénh ung thu phoi va 1am giam ching giam bach cau do hoa tri
(chemotherapy-induced neutropenia) [135], [136].

Trong hon 50 nim qua, hon 30.000 san pham tu nhién di dugc phat hién
tir bién va khoang 2% trong s6 d6 duoc tong hop boi cac vi sinh vat & sdu dudi
bién, trong d6 vi nAm 1 ngudn quan trong dé khai thac cac san pham tu nhién
c6 ing dung trong linh vuc lam sang [137], [138]. Theo Zain ul Arifeen va cong
su [139], 151 hop chit c6 hoat tinh sinh hoc dd dugc chiét xuat tir vi ndm c6
ngudn goc tir bién sdu trong 5 nim gin day. Mot s6 khang sinh nhu
Methylisoverrucosidinol, Penicillisocoumarin  A-D, Aspergillumarins B,
Dehydroaustin, Dehydroaustinol,  7-hydroxydehydroaustin,  Austinone,
Austinol, Austin, Austinolide va Pestalotionol; Ascomycotin A, Diorcinol,
Lindgomycin, Ascosetin va Canescenin A va B duoc phén tach tir vi ndm c6

nguon gdc tir 16 thong thuy nhiét va vi nim duoc phan lap tir tram tich bién sau.

Cac hop chat ty nhién (Polymixin B, pristinamycin, gramicidin,
vancomycin, bleomycin, actinomycin D) c¢6 ngudn gdc tir bién di c6 mat trén
thi truong va dugce stir dung trong diéu tri voi vai tro khang sinh va chét chéng
ung thu, trong khi mot sé hoat chéat khac nhu manoalide, discodermolide dang
trong qua trinh thir nghiém 1am sang [140]. Khong nhiing chat chuyén héa c6
khéi lwong phan tir nhoé (cac hop chat phenolic, anthraquinone, xanthone,
carotenoid, cac dan xuit indole va alkaloid) ma nhimg hop chit cao phan ti
nhu carbohydrate (bao gdm hop chit dudng cao phan tir tir thanh té bao,
exopolysaccharides (EPSs) va endopolysaccharides) ¢ ngudn gbc tir vi sinh
vét cling thé hién hoat tinh chéng oxi héa va thu don cac goc tu do (scavenging
activities) [141]. Bang chu y 1a hon ntra thap ky qua c6 hang tram loai khang

sinh dugc phan 1ap tir ndm va vi khuan. FS Youssel va cong su [142] ciing d3



35

danh gia tinh chit hoa hoc cling nhu hoat tinh sinh hoc cua cac chi nam bién
nhu: Acremonium, Ascotricha, Aspergillus, Asteromyces, Ceratodictyon,
Clonostachys, Emericella, Exserohilum, Microsporum, Metarrhizium,
Penicillium,  Scytalidium,  Simplicillium,  Stachylidium, Talaromyces,
Trichoderma va Zygosporium. Chen va cong su [143] da phat hién hoat tinh
sinh hoc ciia EPS (16i 1a mannan véi cac chudi galactoglucan) méi, duoc tao ra
boi ching vi ndm bién Alternaria sp SP-32. Phan doan tinh sach AS2-1 cia
duong nay cé hoat tinh chdng oxi hoa duoc xac dinh boi thir nghiém bat gbe tur
do DPPH va gbc tu do hydroxyl véi cac gia tri ECsp 1an luot 13 3,4 va 4.2
mg/mL. Hoat tinh gay doc té bao cua EPS tinh sach d6i v6i dong té bao ung
thu ¢ tir cung Hela, dong té bao bach cau ¢ ngudi HL-60 va dong té bao ung
thu mau tuy xuong K562 c6 gid tri ICs lan luot 12 0,167, 0,143 va 0,46 mg/mL.

S6 luong cac hop chit khang sinh tir vi ndm bién ting nhanh chong tir
2010 va nidm bién d3 va dang 1a ngudn quan trong dé sang loc, nghién ctru va
chiét xuat hop chét khang khuan va khang nAm. Theo Xu [61], khoang hon 700
hop chat dugc phéan tach tir 105 loai vi nAm bién c6 thé sinh tong hop chat
khang khuan, trong s6 d6 285 hop chét (khoang 40% trong tong s6) c6 hoat tinh
khang khuan hogc khang nam va 116 (15% trong tong sb) 1a hop chat khang
khuan va khang nim mdi. Theo do, trung binh 14 1 ching vi nAm s& phan tach
dugc nhiéu hon 1 hop chat méi c6 hoat tinh khang sinh. Phan 16n trong s6 105
loai ndm bién co hoat tinh khang sinh nay da duoc dinh danh va khoang 50%
trong s6 d6 duogc dinh danh dya trén trinh tw DNA cua ching; trong d6 c6 31
loai thudc chi Aspergillus va 16 loai thudc chi Penicillium.

Nguoi ta ude tinh rang sd luong vi ndm bién dao dong tir 10.000 dén
12.500 loai, mic du gan day nhiéu nghién ctru cho ring co t6i 1 triéu loai van
chua duoc kham pha. S6 loai nam bién duoc mé ta cap nhat méi nhat dén thang
2 nam 2021 chi Ia ndm 1901, phan bd trong 769 chi, 226 ho, 88 bg, 22 16p va
7 nganh  thanh  Aphelidiomycota, = Ascomycota, Basidiomycota,
Blastocladiomycota, Chytridiomycota, Mortierellomycota va Mucoromycota
[3]. Hau hét cac nghién ctru vé hop chét ty nhién tir vi ndm bién tap trung vao
mot sd chi: Penicillium, Aspergillus, Fusarium va Cladosporium [49]. Tuy
nhién, cac nghién ctu vé cac hoat chét sinh hoc tir nAm bién van tiép tuc gia

tang va dd dugc mo rong sang cac chi khéc [35]. Hon nita, v6i nhitng tién bo
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trong cong nghé giai trinh ty va ky thuat khdi phd, cac phuong phap tiép can
bo gen va chuyén hoa da kich thich mot 1an séng nghién ciru méi vé vi ndm
bién [3].

Wong va cong su [69] da nghién ciu phan lap vi nam tir ba loai hai mién
Haliclona sp., lotrochota sp. va Biemna sp. va hai loai rong nau Turbinaria
conoides va Sargassum portierianum, duoc thu thap ¢ phia Bac Mauritius. Két
qua 12 loai vi ndm cho thay dic tinh khang khuan tt nhat da duoc xac dinh
thuoc cac chi Peniophora, Aspergillus, Acremonium, Cordyceps,
Biscogniauxia, Exserohilum, Chromocleista, Nigrospora, va Mycosphaerella
véi MIC thap nhét 12 0,0098 mg/mL. Két qua nay cho thay tiém ning to 1on
trong viéc tim kiém cac san pham tu nhién chong lai vi khuan khang khang sinh
c6 nguon goc tir vi nam bién.

Trong s6 cac ngudn tim kiém céc hop chét c6 hoat tinh bao vé té bao, Vi
nam bién duoc xem 13 ngudn tiém ning va hira hen mang lai nhiéu hop chat
moi ¢ gia tri y dwoc [120], [121]. Hop chat TMC-256C1, din xuit cia
napthopyranone, dugc phan tach tir Aspergillus sp. SF6354 c¢6 ngudn goc tir
bién, cho thay c6 hoat tinh bao vé té bao va chong viém nhiém. Hop chat nay
cling c6 co hoat tinh bao v¢ té bao khang lai d0c tinh do glutamate tao ra & dong
té bao HT22. Hop chit TMC-256C1 kim ham su chét cua té bao do glutamate
gy ra va cam tmg sy biéu hién cia HO-1 theo cach phu thudc liéu va diéu nay
trc ché su tao thanh ROS (reactive oxygen species) gy ra boi glutamate & dong
té bao nay [120].

Nhitng két qua nghién ctru trén da khang dinh kha nang sinh téng hop
cac hop chat ty nhién cd hoat tinh sinh hoc caa vi nAm bién ciing nhu tiém ning
ring dung céc hoat chét sinh hoc ¢6 gid tri y duoc tir ngudn vi sinh vat bién nay.

1.4.2. Tinh hinh nghién ctru ¢ Viét Nam

Vung bién Viét Nam c6 chiéu dai hon 3.260 km va so hitu hon 3.000 dao
16n nho bao gom 2 quan dao Trudng Sa va Hoang Sa. Chinh vi vy, Viét Nam
dugc danh gia 1a mot trong nhitng qudc gia c6 tiém ning va loi thé 16n vé tai
nguy@n bién va hai ¢ao. Bén canh do, véi vi tri dia 1y va dic diém khi hau nhiét
d6i gio mua da tao cho cac ving bién nay co hé sinh thai da dang phong phu.
Trong thoi gian gan day, chinh phu Viét Nam da dé ra chién luoc phat trién
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kinh té bién, khai thac bén viing ngudn tai nguyén thién nhién va nghién cau
cac san pham ty nhién tir bién. Nhiéu hoat dong nghién cru vé tiém ning duoc
liéu bién da duoc chd trong. Nhiéu chuong trinh, du an trong diém vé danh gia
va khai thac bén vitng ngudn tai nguyén sinh vat bién néi chung va vi sinh vat
bién néi riéng da dugc Vién Han 1am Khoa hoc va Cong nghé Viét Nam chi tri
thuc hién va thu nhan duoc nhiéu két qua kha quan. Tir cac cdng trinh ¢éng bd
d3 cho thay tiém ning thu nhan cac hoat chat sinh hoc nhu cac hop chat khang
sinh, chéng viém, khang lao, khang ung thu, va chdng oxi hda tir nguén vi sinh
vat bién ¢ Viét Nam [144], [145], [146]. Trong sb d6, nhiéu hop chat ty nhién
c6 gia tri y duoc dd duogc thu nhan tir nguén vi nim bién.

Theo tai liéu cong bd, 73 chiing ndm duoc phan 1ap tir mdi trudng bién
thudc 5 dia danh ¢ ban dao Son Tra, thanh phé Pa Nang, Viét Nam thé hién
hoat tinh khang sinh ddi véi cac ching vi sinh vat gy bénh & ngudi bao gdm
B. cereus ATCC 11778, E. coli ATCC 25922, S. aureus ATCC 25923, P.
aeruginosa ATCC 27853, L. monocytogenes ATCC 19111, S. faecalis ATCC
19433 va C. albicans ATCC 10231. Trong s6 ndy, 29 chung c6 hoat tinh khang
it nhat 2 chung vi sinh vt thir nghiém [147]. M6t trong nhitng nghién ciru dang
cha ¥ 13 vé cac hoat chét sinh hoc tir chung vi nAm Ascomycota sp. VK12 dugc
phan 1ap tir hai mién & ving bién tinh Quang Nam. Nghién ctru nay da thu nhan
duogc hai hop chit (3R)-(3,5-dihydroxyphenyl) butan-2-one va AGI-7 gy doc
d6i v6i ca 3 dong té bao ung thu biéu mé thir nghiém bao gom HepG2, MCF-
7 va SK-Mel2, c6 gia tri ICs nam trong khoang tir 48,6 - 96,5 uM. Ngoai ra,
nghién ctru déanh gia hoat tinh khang viém in vitro cho thay rang hai hop chat
trén cting véi cac hop chat sescandelin-B va hydroxysydonic acid di tc ché sur
san sinh NO ¢ dong té bao BV2 véi gia tri ICsp tir 24,2 - 76,5 uM [148]. Hoat
tinh khang viém cling dugc ghi nhan & cac hgp chat homogentisic acid va
methyl (2,5-dihydroxyphenyl) acetate tach chiét tir ching vi ndm bién
Aspergillus sp. IMBC-FP2.05, duoc phan 1ap tir mau hai mién thu thap & ving
bién tinh Quang Nam [23].

Nam 2018, nhom nghién ctru ¢ Vién Nghién ctru va Ung dung céng nghé
Nha Trang da hop tac vdi cac nha khoa hoc thudc Vién Khoa hoc va Cong nghé
Hai duong Han Qudc diéu tra cac hop chat tu nhién tir vi ndAm duoc phan lap tir

hai mién & vinh Nha Trang. Mot trong nhitng két qua nghién ctru ndi bat cua



38

du an hop tac nay 1a tir chung vi ndm Aspergillus flocculosus 0INT.1.1.5 d3
phat hién duoc ba hop chat aspertetranone D, wasabidienone E va mactanamide
c6 hoat tinh trc ché hiéu qua té bao hiy xuwong (osteoclast). Bén canh dé, chung
vi ndm nay con tong hop duoc hop chat asterriquinone C1 ¢6 kha ning trc ché
su phat trién ctua 06 dong té bao ung thu trén nguodi gom HCT-15, NUGC-3,
NCI-H23, ACHN, PC-3 va MDA-MB-231 véi gia tri ICsp 30 - 40 uM [149].

Cac hop chat ty nhién thu thap tir vi nAm ¢ ngudn gdc tir tram tich bién
cling duoc danh gia ¢ hoat tinh sinh hoc cao. Tir cao chiét 1én men chiang vi
nim bién Penicillium janthinellum 168CLC-17.1 phan lap dugc tir tram tich &
dao CU Lao Cham, hai hop chat méi 1a resorcinosides A-B c6 kha nang khang
té bao ung thu biéu md da day NUGC-3 da duoc thu nhan [150]. Ngoai ra, hop
chat 2-[(5-methyl-1,4-dioxan-2-yl)methoxy]ethanol c6 hoat tinh khang
Enterococcus faecalis (MIC 32 pg/mL) va hai hop chat 2-[(2R-
hydroxypropanoyl)amino]benzamide va 4-hydroxybenzandehyde khang E.
coli (MIC lan luot 1a 16 va 8 pug/mL) da duoc tach chiét tir chung vi ndm
Penicillium sp. M30 duoc phan lap tir tram tich bién ¢ do sau 14 m tai dao Co6
T6, Quang Ninh. Riéng hop chat 2°,3’-dihydrosorbicillin c6 kha nang @c ché
hiéu qua enzyme a-glucosidase ¢ néng d6 2,0 mM [151]. Chang vi nam bién
Aspergillus sp. M28 phan lap tir mau tram tich & dao C6 T6 ciing dugc ghi nhan
kha ning tong hop cac hop chat khang sinh c6 hoat tinh cao [152].

Mic du cac cong bd da khang dinh tiém nang tong hop céac hoat chat sinh
hoc ctia nguon vi nam duoc phan lap tir rong bién [9], [153] nhung cho dén nay
sb lugng cong trinh nghién ctu tir vi ndm lién két véi rong bién Viét Nam van
con kha khiém tén. Théng ké cho thay chi c6 mét sé lugng it cac bao céo lién
quan dén dbi twong nghién ciru ndy. Cu thé 13, tir ching vi ndm bién Aspergillus
flocculosus 168ST-16.1 phan lap tir mau rong Padina sp. & ban dao Son Tra,
Pa Ning, 05 hop chat méi thudc nhoém sesterterpene gom 14,15-dehydro-6-
epi-ophiobolin K, 14,15-dehydroophiobolin K, 14,15-dehydro-6-epi-
ophiobolin G, 14,15-dehydro-ophiobolin G va 14,15-dehydro-(2)-14-
ophiobolin G di duoc phan tach. Két qua phan tich cho thy cac hop chat nay
c6 hoat tinh gay doc hiéu qua 06 dong té bao ung thu & ngudi, bao gém ung thu
dai trang, ung thu da day, ung thu phoi, ung thu than, ung thu tuyén tién liét va
ung thu v véi gié tri Glso 0,14-2,01 uM [154].
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Gan day, nhom nghién ctru thudc Vién Hoa hoc céc hop chat thién nhién
d3 hop tac véi cac nha khoa hoc thudc Trung tdm nghién ciu bién nhiét doi
(ZMT) ¢ Duc tién hanh dénh gia cac hoat tinh sinh hoc c6 tiém ning y duoc
cua nhodm vi sinh vat cong sinh véi rong bién. Két qua 1a tir chung vi ndm
Aspergillus micronesiensis c6 ngudn gdc tir rong sun Kappaphycus alvarezii &
vinh Van Phong, tinh Khanh Hoa da phan tach duoc ba hop chat polyketide
(gém epicoccolide A, epicoccolide B va NC3B) c¢6 hoat tinh khang ung thu
[155]. Hon nita, chiing vi nAm nay con thé hién kha nang tong hop duoc ba hop
chat dibenzospiroketal mai 1a aspermicrone A-C. Trong d6, dang luu ¥ 1 hop
chét aspermicrone B thé hién hoat tinh ¢ ché hiéu qua d6i vai dong té bao ung
thu gan HepG2 vai 1Csp 9,9 UM [156]. Céc két qua nghién ctru budc dau vé vi
nam phan 1ap tir rong bién & Viét Nam ké trén da gop phan khang dinh tiém
nang cua nhom déi twong nay va 1a co so dé tiép tuc nghién ciru tim kiém céc
hoat chét sinh hoc méi.

Cac két qua cong bé trén ciing chi ra rang phan Ién cac nghién ctu vé
cac hop chat tu nhién tir vi nAm bién Viét Nam chi mai tap trung vao cac hoat
tinh khang sinh, chéng oxy hoa, khang ung thu va khang viém. S lugng céc
cong trinh khoa hoc lién quan dén hoat tinh bao vé té bao van con han ché.
Trong chuong trinh hgp tac nghién ctu véi Vién Hoa sinh Hitu co Thai Binh
Duong (Nga), nhém nghién ctiu & Vién Nghién cau va Ung dung cong nghé
Nha Trang da phan 1ap thanh cong hop chat diketopiperazine mactanamide tur
chang vi ndm Aspergillus flocculosus c6 nguon géc mau tir tram tich & ving
bién Nha Trang. Hop chét ndy cd kha niang bat géc ty do DPPH (15%) ¢ nong
d6 100 uM va c6 kha ning bao vé té bao than kinh khoi tac dong doc tinh cua
6-OHDA thdng qua su ¢ ché hinh thanh ROS (reactive oxygen species). Dac
biét 1a hop chét nay con c6 tac dong lam giam su hinh thanh ROS & cac té bao
than kinh dugc xt ly bang chat doc paraquat [157]. Hoat tinh bao vé té bao than
kinh ciing d& dwoc ghi nhan & cac hop chit alkaloid duoc thu thap tir chang vi
nam Aspergillus niveoglaucus 01NT.1.10.4 phan lap tir tram tich ¢ ving bién
Nha Trang. Trong d6, hop chét cryptoechinuline B c¢6 hoat tinh bao vé té bao
Neuro-2a khi duoc xir ly bang chat gay doc paraquat va rotenone & mé hinh thir
nghiém bénh Parkinson. C4c hop chat neoechinulin B, neoechinulin C va
neoechinulin c¢é kha nang ngan chin sy tén thuong té bao than kinh, chdng lai
doc tinh than kinh do rotenone, paraquat va 6-OHDA gay ra [158]. Cho dén
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nay hau nhu chwa c6 cong trinh nao dé cap dén hoat tinh bao vé té bao tir nguon
vi nam lién két véi rong bién & Viét Nam; trong khi theo cac tai liéu cong bd
trén thé gisi s6 luong cac hoat chit sinh hoc dugc thu nhan tir ddi tugng nay
chiém ti 1¢ kha cao.

Nhu vay, cac nghién ciu diéu tra danh gia hoat tinh sinh hoc cua cac
chang vi ndm bién néi chung va cu thé 1a vi nam phan 1ap tir rong bién ¢ vinh
Nha Trang néi riéng con chwa nhiéu mic di ngudn tai nguyén thién nhién &
day vo cung thuan lgi va phong phu. Vi vay, huong nghién ctru danh gia kha
nang sinh tdng hop cac hop chat ty nhién cé hoat tinh sinh hoc cua cac chang
vi ndm dugc phan 1ap tir rong bién ¢ vinh Nha Trang la can thiét nham cung
cap cac thong tin dinh hudng co ban dé khai thac c6 hiéu qua ngudn tai nguyén
vi sinh vat bién & viing vinh nay.
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
2.1.1. Poi twong nghién ciru

Cac chung vi ndm dugc phan lap tr 08 loai rong bién bao gém
Hormorphysa cuneiformis, Sagassum oligocystum, Turbinaria ornata, Uval
lactuca, Padina australis, Uval reticulata, Sagassum polycystum,
Enteromorpha flexuosa duoc thu thap tai ving bién Nha Trang.

2.1.2. Céc chiing vi sinh vat kiém dinh

- 03 chang vi khuan Gram-dwong (Bacillus cereus ATCC 11778,
Streptococcus faecalis ATCC 19433, va Staphylococcus aureus ATCC
259230)

- 04 chiing vi khuan Gram-am (Escherichia coli ATCC 25922, Klebsiella
pneumoniae ATCC 700603, Pseudomonas aeruginosa ATCC 27853, va
Salmonella Typhimurium ATCC 14028)

2.1.3. C4c dong té bao thir nghiém

Cac dong té bao thir nghiém dugc cung cap bai Vién Hoa sinh hiru co
Thai Binh Duong, Phan Vién Vién Déong, Vién Han 1am Khoa hoc Nga, bao
gom:

- Dong té bao co tim chudt (H9c2)

- 03 dong té bao ung thu & ngudi gom ung thu tuyén tién liét (PC-3), ung
thu ¢o tir cung (Hela), va ung thu vii (MCF-7).

2.1.4. Hoa chat nghién ciru

Pepton, dich chiét nam men, glucose, mubi bién, agar (Himedia, An Do);
KH2PO, (Sigma, MY); ethyl acetate, n-hexan, methanol, glycerol, dimethyl
sulfoxide (Labscan, Thai Lan); MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) (Sigma, M¥) va mot sé hda chat khac.

2.1.5. Thiét bi nghién ciu
+ May doc ELISA (Biotek, M¥);

+ May vortex (vision scientific, Han Quéc);


http://en.wikipedia.org/wiki/Di-
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+ May khudy tir (vision scientific, Han Quéc);
+ Tu ciy an toan sinh hoc (Esco, Anh);
+ Tu nudi cay (Sanyo, Nhat Ban);
+ Cén phén tich AY 120 (Shimadzu, Nhat Ban);
+ Noi khtr trung (Tomy, Nhat Ban);
+ T sy (Memmert, Dic),

+ Thiét bi cd quay chan khdng (EYELA, Nhat Ban) va mot sb thiét bi
nghién cuau khéc.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thu thap mau rong bién

Cac mau rong bién dugc thu nhan tai ving bién Nha Trang & do sau 5-8
mét. Cac mau duoc giir trong tli nhua vo tring ¢ nhiét do 4-8°C va van chuyén
vé phong thi nghiém 1am nguén phan 1ap vi nam bién.

2.2.2. Phan 1ap vi nam bién

Céac budc phan Iap vi ndm tir cac mau rong bién dugc thuc hién theo
phuong phap cua Handayani va cong su (2016) vai mot so thay d6i. Cac mau
rong bién duoc rira sach cat va tram tich véi nuéc bién vo tring. Mot gam mau
rong bién duoc nghién véi 1 mL nude bién vo tring va cay trang dich 1én dia
thach chtra méi truong thach Sabouraud cé bé sung khéang sinh (10 g pepton,
20 g glucose, 18-20 g agar, 1000 mL nudc bién, 500 mg amoxicillin, pH 6,0-
7,0). Hinh thai khuan lac vi nam duoc bat dau quan sat bang mét thuong sau 3-
5 ngay nudi cay & 28°C va ciy chuyén dén khi duoc cac chang vi nam thuan
[159]. Céc chaing vi nAm bién thuan duoc luu gitr thoi gian ngan trong cac dng
thach nghiéng chira méi truong Sabouraud ¢ 4°C va luu gitr 1au dai trong moi
truong canh Sabouraud c6 b sung 40% glycerol & -80°C.

2.2.3. Lén men va thu nhan cao chiét tir cac chiing vi nam bién

Cac chung vi ndm duoc 1én men tinh & 28°C trong cé4c binh Erlenmeyer
500 ml chira méi trudng géom 20 g gao, 20 mg dich chiét nim men, 10 mg
KH2PO,4 va 40 ml nudc bién ty nhién thu ¢ vinh Nha Trang [160]. Sinh khdi vi
nim sau nudi ciy 5 ngay trén méi truong thach Sabouraud duoc cat thanh cac
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mau c6 kich thudc 1x1 cm va chuyén vao cac binh méi trudng gao da dugc hap
khtr tring & 121°C, trong 15 phat. Sau 21 ngay 1&n men, sinh khéi vi ndm va
moi truong nudi cdy duogc ngdm chiét bang ethyl acetate (200 ml/binh) trong
48 gid, sau d6 tién hanh loc, ¢ quay chan khong & 40°C va thu nhan cao chiét
tho dé sir dung cho thtr nghiém sang loc hoat tinh sinh hoc.

2.2.4. Thir nghiém hoat tinh sinh hec cia cao chiét dwgc thu nhan tir
cac chiing vi nAm bién
2.2.4.1. Hogt tinh khang sinh

Hoat tinh khang sinh cua céc chung vi nim d6i vai vi sinh vat kiém dinh
duogc xac dinh dua trén phuong phap khuéch tan trén dia thach. Cac cao chiét
ethyl acetate thd thu nhan duoc tam 1én céc dia gidy Whatman cé duong kinh
6 mm & nong d6 100 pg/dia. Sau do, cac dia gidy duoc dat 1én dia thach Muller
Hinton Agar da cy cac chung vi sinh vat thir nghiém. Dia gidy tam ethyl acetate
khong chira dich chiét duoc str dung 1am dbi chimg am. Puong kinh vong vo
khuan (D, mm) trén cac dia thach dugc xac dinh sau 24 gio u ¢ 37°C [161].

2.2.4.2. Hoat tinh chéng oxy hda

Kha néng bat goc tw do DPPH

Hoat tinh chdng oxy hda cua cin chiét thé thu tir cac chung vi nAm dugc
danh gia dua trén kha ning bat goc tuy do 2,2-diphenyl-1-picrylhydrazyl
(DPPH). Cin chiét duoc hoa trong MeOH va dua vé ndng d6 200 pg/mL. Cac
dich chiét lan luot dugc cho vao cac giéng trén dia 96 giéng véi thé tich 100
uL, tiép tuc bo sung 100 pL thubc thier DPPH (Sigma-Aldrich, Steinheim,
Germany) va lic déu. Ching duong duoc sir dung 12 acid ascorbic va ching
am 1a MeOH. U 30 phut trong diéu kién khong cé anh sang, va tién hanh do
mat d6 quang OD & budc song 517 nm trén may ELISA (Biotek, M¥)[162].
Kha ning bat goc tu do DPPH (Scavenging capacity %) duoc tinh theo cong
thuare sau:

SC % = (AC — AS) x 100/AC, trong d6 AC la mat 6 quang cua ddi
chiing am, AS 1a mat d6 quang ctiia mau thi nghiém.

Phwong phdp bdt goc tir do ABTS

Hoat tinh chdng oxy hda cua cao chiét thd thu tir cac chiing vi nam tiép
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tuc dugc danh gia dua trén kha niang bat goc tu do 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) (ABTS). Dung dich gbc ty do ABTS
duogc chuan bi bang cach cho dung dich ABTS & néng ¢6 7 mM va dung dich
potassium persulfate (K,S;0g) ndng do 2,45 mM véi thé tich bang nhau réi u
hén hop dung dich & bong tdi trong 16 gid, sau d6 pha lodng bang metanol roi
diéu chinh d6 hap thu cua dung dich & budc séng 734 nm vé gia tri OD 0,70 +
0,05. Dung dich nay dugc chuan bi ngay truge khi tién hanh thi nghiém. Cao
dich chiét dugc hoa trong MeOH, dua vé ndng d6 200 pg/mL va duoc cho vao
dia 96 giéng voi thé tich 100 pL, tiép tuc bo sung 100 pL thube thir ABTS va
lic déu. Giéng cho 100 L MeOH thay cho chét thtr nghiém duoc st dung 1am
mau dbi chiing &m. Giir hdn hop trong toi & nhiét do phong, sau 6 phut tiéng
hanh do & budc s6ng 734 nm [162]. Kha ning bat goc ty do ABTS (Scavenging
capacity %) duoc tinh theo céng thuc sau:

SC % = (AC — AS) x 100/AC, trong d6 AC la mat 6 quang cua ddi
chitng am, AS 14 mat d6 quang caa mau thi nghiém

2.2.4.3. Hoat tinh gdy dgc té bao ung thuw

Cac cao chiét ethyl acetate thu nhan duoc danh gia hoat tinh gay doc dbi
véi 03 dong té bao ung thu & ngudi dya trén phuong phap MTT (3 - [4,5-
dimethylthiazol-2-yl] -2,5 diphenyl tetrazolium bromide) [97]. Cac dong té bao
duoc nudi ciy trong dia 96 giéng trong 24 gid & 37°C va 5% CO,. Céc té bao
(5%x10° té bao/giéng) dugc 1 vai cac dich chiét thir nghiém (100 pg/ml) duoc
chuan bi trong Dimethyl sulfoxit (DMSO) trong 24 gio. Tién hanh do OD trén
may do quang phd (Thermo Scientific, My) dé doc két qua quang phd hap phu
& budc s6ng 570 nm. Tir d6, ndng do % mat do sdng cua cac té bao ung thu thir
nghiém dugc xac dinh bang cach so sanh véi mau d6i ching 13 huyén phu té bao
khong bé sung dich chiét.

2.2.4.4. Hogt tinh bdo vé té bao

Dong té bao co tim chudt H9c2 duoc nudi cdy trong moi trudng
Dulbecco’s Modified Eagle Medium (DMEM) duoc bé sung 10% huyét thanh
bo thai bat hoat, 50 U/mL penicilin va 50 pg/mL streptomycin. Té bao H9c2
(1x103 té bao/giéng) dugc cho vao dia 96 giéng. Boc to rotenone (10 pM trong
0,1% DMSO) duoc thém vao mdi giéng va céac dich chiét (10 pg/mL) duoc
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thém vao sau 1 gid. Cac té bao khong u véi doc té rotenone va cac hop chat
duoc sir dung lam dbi chung duong. Céc té bao chi dugc u véi doc té rotenone
s& duoc sir dung nhu déi ching am. Sau 24 gio, kha niang sng sot cua té bao
s& dugc do bang phuong phap MTT. Két qua s& duge trinh bay dudi dang %
kha ning séng sot cua té bao so véi dbi chung [163].

2.2.5. Xac dinh diic diém hinh thai va phan loai chiing vi nAm bién
tuyén cheon

- Xdc dinh ddc diém hinh thai

Chung vi nim duoc nubi ciy trén moi truong Sabouraud trong thoi gian
5 — 12 ngay & 28°C va tién hanh quan sat, ghi nhan cac dic diém hinh thai vi
nam trén dia thach.

- Phan logi vi ndm dra trén gidi trinh tw gen ving ITS

DNA tong sb ctia cac ching vi nAm tuyén chon duoc tach chiét va nhan
doan gen m3 hoéa cho wving ITS bang cip mdi ITSI (5°-
TCCGTAGGTGAACCTGCGG-3’) va ITS4 (5-
TCCTCCGCTTATTGATATGC-3”) [150]. Trinh tu doan gen vung ITS dugc
phan tich va so sanh véi cac trinh tu gen twong tng cta cac chung vi nam trén
ngan hang gen NCBI bang cach str dung cdng cu so sanh trinh tu twong dong
BLAST & NCBI (http://blast.ncbi.nlm.nih.gov).

2.2.6. Xir ly s6 liéu nghién cieu

Trong nghién cau ndy, cac thi nghiém duogc b tri lap lai 3 1an va céc sé
licu duoc biéu thi bang gié tri trung binh + d6 léch chuan théng qua tinh toan
dua trén Microsoft Excel 2010.
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Chuong 3. KET QUA VA THAO LUAN

3.1. PHAN LAP CAC CHUNG VI NAM TU RONG BIEN THU NHAN O
VINH NHA TRANG

Tam mau rong bién bao gom 05 mau rong nau (Hormophysa
cuneiformis, Sargassum oligocystum, Sargassum polycystum, Turbinaria
ornata, Padina australis), va 03 mau rong luc (Ulva reticulata, Ulva lactuca,
Enteromorpha flexuosa) dugc thu thap tai 3 dia diém: Hon Rua, NGi Mot - Ba
Lang, Bo bién phia bac cau Tran Phu tai ving bién Nha Trang st dung lam
ngudn phan 1ap vi nam bién (Bang 3.1). Tir 08 mau rong bién, 38 chung vi ndm
da duoc phan 1ap va md ta dic diém hinh thai khuan lac thong qua céc dic diém
vé hinh dang, mau sac, kha nang tiét chat ra moi truong, bé mat, o day va vién.
Trong d6, c6 28 chung vi nam dwoc phan lap tr 05 mau rong nau H.
cuneiformis, S. oligocystum, S. polycystum, T. ornata, P. australis, va 10 chung
vi nim duoc phan 1ap tir 03 mau rong luc. Két qua phan tich dic diém hinh thai
ctia cac ching vi ndm dugc trinh bay & Bang 3.2.

Bang 3.1. Danh sach cac mau rong bién, dia diém thu mau va sé luong céc
chang vi nAm phan lap duoc

x . Lo < S6 lrgng chiing vi
STT Mau rong bien Pia diém thu mau P N
nam phan lap dwec

Hon Rua 5

Hormorphysa cuneiformis

Hon Rua 3

Sargassum oligocystum
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Hon Rua

Turbinaria ornata

Nui Mot - Ba Lang

Ulva lactuca

Hon Rua

Padina australis

Bd bién phia bac
cau Tran Pha

Ulva reticulata

LA6ENT_ 3

Hon Rua

Sargassum polycystum

Bd bién phia bic

cau Tran Pha

Enteromorpha flexuosa
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Bang 3.2. Danh sach va dic diém hinh thai caia 38 ching vi nam bién dugc phan 1ap tir cAc mau rong bién

Kyhigu | Hinhanhngudn | . Dic diém hinh thai
STT hi han 13 Hinh dnh chiing
chung phan fap Hinh dang Mau sdc Bé mt D¢ day Vién
. , Min, tiét sic , .
1 | 2104NT-1.1 Tron Hong da s Phang Lien
to hong da
Min, moc
2 | 2104NT-1.2 Tron Xanh réu oliu | dang vong Hoi 16i Lién
tron dong tam
Min, hé soi
\ . . |nammoc day . "
3 | 2104NT-1.3 Tron Trang xam L Phang Lién
va to1, tiet sac
t6 vang
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Min, moc
2104NT-1.4 Tron Hong da dang vong Phang Lién
ddng tam
2104NT-1.5 Tron Kem Dang soi Phang Dang soi
Soi bong min,
2104NT-2.1 V6 dinh hinh Xam tiét sac td xam|  Loi cao Lién
den
2104NT- . Mau kem pha | Min, tiét sic s _
Tron . N Phang Dang soi
292 vang to vang nhat
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LA04NT_ 4

2104NT- o , Min, tiét sic . A
8 V6 dinh hinh Trang . Loi Lien
23 to vang nhat
LA04NT. 3
9 | 2104NT-3.1 Tron Hongda | Soi bong min Phang Dang soi
LA04NT. 3
. Xam xanh o ) , s
10 | 2104NT-3.2 Tron hat Soi bdng min Phang Lién
a
LA04NT. 3
. . Min, c0 vach , s
11 | 2104NT-3.3 Tron Nau da Phang Lien

chia thang




o1

12

2104NT-
3.4

LAO4NT. 3

Tron

Xam

Min, tiét sac

t0 xam den

Phang

Lién

13

2104NT-4.1

Tron

Xam xanh
nhat

Soi bong min,
tiét sic td
vang

Phang

Lién

14

2104NT-4.3

Tron

Vang oliu

Soi bdng min,
moc dang
vong tron
dong tam

Phang

Dang soi

15

2104NT-4.4

Tron

Min, moc
dang vong
tron dong
tam, c6 vach
chia thang &
gitra

Phang

Lién
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c6 giot tiét

2104NT- o . Min, tiét sic . N
16 V& dinh hinh Vang L _ Phang Lien
45 t0 vang tuoi
Xam xanh
17 | 2104NT-5.2 Tron pha vang nhat Min Phang Lién
' o gitra
Min, ¢ vach
. ngan ¢ gitra, B n
18 | 2104NT-5.3 Tron Kem f Lz Phang Lien
_ tiet sac to
- vang kem
Min, tiét sic
. t6 vang nhat, . "
19 | 2104NT-5.4 Tron Kem da Phang Lien

trang trong
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20

2104NT-5.6

Tron

Tring

Soi béng min,
cO bao tir
vang nhat

Phang

Lién

21

2104NT-5.7

Tron

Xam xanh

Soi bong min,
tiét sic td
vang

Phang

Lién

22

2104NT-5.8

Tron

Kem vang

Soi bong ngan
min, tiét sac
t6 vang nhat

Phang

Lién

23

2104NT-5.9

Tron

Hong da

Min, c6 vach
chia nhan, tiét
sac td nau

Phang

Lién




54

24

2104NT-5.10

Tron

Hong nhat

Dang soi
bong dai, tiét
sac t6 hong
sam

Phang

Dang soi

25

2104NT-6.1

Tron

Trang kem

Min, tiét sic
t6 vang nhat

Phang

Lién

26

2104NT-6.3

Tron

Vang nhat

Min, tiét sic
t6 vang

Phang

Lién

27

2104NT-6.4

Tron

Vang kem

Min, ¢ vach
chia ¢ gitra,
tiét sac td
vang nhat

Phang

Lién
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28

2104NT-7.1

Tron

Min, ¢6 vach
chia ¢ gitra,
tiét siac té nau

Phang

Lién

29

2104NT-7.4

Tron

Xam

Min, moc
dang vong
tron dong tam

Phang

Lién

30

2104NT-7.5

Tron

Xam

Soi bdng min,
moc dang
vong ddng
tam, hé soi
bong day va
toi

Phang

Lién

31

2104NT-7.6

Tron

Xam

Min, tiét sac
t6 vang

Phang

Lién
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32

2104NT-7.7

Tron

Hong da

Min, tiét sic
t6 vang, co
vach chia
thang

Phang

Lién

33

2104NT-7.8

Tron

Hong nhat

Min, moc

dang vong

tron dong
tam, c6 vach
chia nhan ¢
giita, tiét sic
t6 nau nhat

Lién

34

2104NT-7.9

Tron

Tring pha
vang ¢ gitia

Min, moc
dang vong
tron dong tam

Phang

Lién

35

2104NT-7.10

Tron

Xam nhat

Min, mat dudi
thach xam
den, nit thach

Ldm sau

Lién




S7

. Trang pha | Min, tiét sic : N
36 | 2104NT-8.1 Tron . L. Phang Lien
vang to vang,
Dang soi
. ) ngan, moc : "
37 | 2104NT-8.2 Tron Xanh réu . Phang Lién
dang vong
tron dong tam
Min, c6 vach
38 | 2104NT-8.3 Tron Xanhréu | chia g giira, Phang Lién

tiét sdc té cam
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Két qua nghién ctru bude dau cho thay sb luong chung vi nim phan Iap
tir rong ndu Padina australis va Sargassum polycystum chiém ty 1 cao nhét (8
chang/mau). Trong khi, s6 chung thu nhan tir cdc mau rong luc chiém ty 18 thap
hon (3 chiing/mau). Theo bao céo trude day chi ra rang co thé do thai gian sinh
truong tuong ddi ngan cua cac loai rong thudc ho Chlorophyceae va su phat
trién cham cua cac loai vi sinh vat noi sinh/céng sinh do lién quan dén ngudn
dinh dudng dd dan dén tinh da dang cua céc loai vi nAm phan lap tir rong luc
chiém ty 18 thap hon so v&i céc loai rong khac [164].

Theo két qua md ta dac diém hinh thai cho thay, céc chang vi nam thu
nhan c6 dic diém khuan lac kha da dang véi nhiéu mau sic va hinh dang khac
nhau. Phan I6n cac khuan lac vi nam c6 hinh dang tron, chiém 35/38 (92,1%),
con lai 1a dang vo dinh hinh, chiém ti Ié thap 3/38 (7,9 %). Mau sic bé mat
khuén lac cling 1a mdt trong nhiing dic diém thé hién sy da dang cua cac chung
vi ndm thu nhén. Trong do, khuan ty c6 mau xam, hé)ng nhat chiém ty 1€ cao
nhat, 1an luot 10/38 (26,3%) va 8/38 (21,1%), tiép dén 1a cac mau trang, kem,
xanh réu, vang va nau. Bén canh mau sac khuan lac thi bé mat va vién khuan
lac ciling 14 mot trong nhitng dic diém dé mo ta hinh thai dic trung cta cac
chang vi nam. Céac chang vi nim cé bé mat phang, min va vién lién chiém da
sb, chi c6 5/38 (13,2%) chung c6 vién dang soi, 2/38 (5,2%) chung c6 bé mat
16m va 2/38 (5,2%) chung cd bé mat 16i.

Tur két qua phan tich cho thay rang cac chung vi nam duoc phan lap tir
rong bién ¢ vinh Nha Trang ¢6 dic diém hinh thai kha da dang va phong phu.
Bén canh do, 23/38 (60,5%) ching c6 kha nang tiét chat ra moi trudng nuoi
cdy. Pay 1a mot trong nhing dic diém dang luu ¥ ctia cac ching vi ndm nay dé
tuyén chon 13 ngudn vi sinh c6 gia tri dé nghién ctru thu nhan cac hop chit

chuyén hoa thr cap c6 hoat tinh sinh hoc.

3.2. PANH GIA HOAT TINH SINH HQC CUA CUA CAC DICH CHIET
LEN MEN TU CAC CHUNG VI NAM PUQC PHAN LAP

Pé nghién ctu danh gia hoat tinh sinh hoc ciia cac chung vi nAm dugc
phan lap, 38 chiing vi ndm da dugc 1én men tinh riéng 1é trong ting binh mai
truong gao ¢ 28°C trong 21 ngay. Sau d6, sinh khdi va méi trudng 18n men
dugc ngam chiét bang ethyl acetate (200 mL/binh) trong 48 gio, tién hanh loc,
cd quay chan khong & 40°C va thu nhan cao chiét tho dé st dung cho thir nghiém
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sang loc hoat tinh sinh hoc (Hinh 3.1).

(@) (b)

Hinh 3.1. Cac chang vi ndm dugc 1én men trén mdi truong gao (a) va ngam
chiét voi ethyl acetate (b)

3.2.1. Hoat tinh khang sinh

Cao chiét EtOAc thu nhan tir dich chiét 1én men cua 38 chung vi nam
duoc thir nghiém hoat tinh khang déi véi 3 chiing vi khuan Gram-dwong (B.
cereus ATCC 11778, S. faecalis ATCC 19433, va S. aureus ATCC 259230) va
4 chung vi khuan Gram-am (E. coli ATCC 25922, K. pneumoniae ATCC
700603, P. aeruginosa ATCC 27853, va S. Typhimurium ATCC 14028). Két
qua hoat tinh khang vi sinh vat kiém dinh duogc thé hién & Bang 3.3 va Hinh
3.2.

Bang 3.3. Hoat tinh khéang vi sinh vat kiém dinh caa 38 chung vi nam phan
lap duoc

Puwong kinh vong khang khuan (D, mm)
Stt Ching Gram (+) Gram (-)
BC SA SF EC KP PA ST

1 | 2104NT-1.1 | - . . . . - .
2 | 2104NT-1.2 | - . . . . - .
3 | 2104NT-13 | - . . . . - .
4 | 2104NT-14 | 12 | 18 | 8 . 12 - .
5 | 2104NT-15 | 18 | 18 | 15 | 10 | 16 | - .
6 | 2104NT-21 | 15 | 15 | 13 | 8 | 12 - .
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Stt

Chiing

Puwong kinh vong khang khuan (D, mm)

Gram (+) Gram (-)

BC SA SF EC KP PA

ST

2104NT-2.2

- 8 8 - 8 -

2104NT-2.3

16 12 11 - 15 -

2104NT-3.1

10

2104NT-3.2

11

2104NT-3.3

12

2104NT-3.4

13

2104NT-4.1

14

2104NT-4.3

15

2104NT-4.4

15 10 12 - - -

16

2104NT-4.5

8 17 8 - 13 -

17

2104NT-5.2

18

2104NT-5.3

19

2104NT-5.4

20

2104NT-5.6

21

2104NT-5.7

22

2104NT-5.8

23

2104NT-5.9

24

2104NT-5.10

25

2104NT-6.1

26

2104NT-6.3

27

2104NT-6.4

13 12 11 - 15 -

28

2104NT-7.1

11 11 9 - - -

29

2104NT-7.4

30

2104NT-7.5

31

2104NT-7.6

32

2104NT-7.7

33

2104NT-7.8

10 18 10 - 13 -

34

2104NT-7.9

10 12 10 - 12 -
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Puwong kinh vong khang khuan (D, mm)

Stt Chiing Gram (+) Gram (-)

BC SA SF EC KP PA ST
35 | 2104NT-7.10 - - - - - - -
36 | 2104NT-8.1 - - - - - - -
37 | 2104NT-8.2 - - - - - - -
38 | 2104NT-8.3 - 10 - - - - -

Ghi chi: “_“: khong cé hoat tinh. BC (B. cereus ATCC 11778), SF (S. faecalis ATCC
19433), SA (S. aureus ATCC 259230), EC (E. coli ATCC 25922), KP (K. pneumoniae
ATCC 700603), PA (P. aeruginosa ATCC 27853), va ST (S. Typhimurium ATCC 14028)

(@) (b) (©)

Hinh 3.2. Hoat tinh khang B. cereus (a), S. faecalis (b) va S. aureus (c) cua
mot s6 chang vi nAm phan lap

Két qua sang loc cho thay trong sé 38 chang vi nam bién phan lap c6
13/38 ( 34,2%) chung khang B. cereus ATCC 11778, 14/38 ( 36,8%) chung
khang S. aureus ATCC 259230, 13/38 (34,2%) chung khang S. faecalis ATCC
19433, 9/38 (23,7%) khang E. coli ATCC 25922 va 11/38 (28,9%) chung khang
K. pneumoniae ATCC 700603. Kha nang khang chung S. Typhimurium ATCC
14028 chiém ty Ié rat thap, chi cd 1/38 (2,63%) va khong cd ching vi nAm nao
c6 kha nang khang P. aeruginosa ATCC 27853. Nhu vay, kha nang khang céac
chang vi khuan Gram duong dugc ghi nhan chiém ty & cao hon so véi vi khuan
Gram-am. Trong sé d6, c6 8/38 (21,1%) chung thé hién hoat tinh khang di voi
4/7 chung vi sinh vat kiém dinh. Dic biét 1a chung 2104NT-1.5 duoc phan lap
tr rong H. cuneiformis va 2104NT-2.1 tir rong S. oligocystum cé kha nang
khang 5/7 chang vi sinh vat kiém dinh. Nhu vay, trong sé 10 chang vi nim c6
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hoat tinh khang khuan manh, c6 dén 8 chung dugc phan Iap tir cdc mau rong
nau, chi c6 2 chung dugc phan 1ap tir 2 mau rong luc thuoc chi Ulva.

Trong méi quan hé cong sinh vai rong bién, vi nam duoc bao céo 1a c6
kha ning sinh tong hop cac hop chét chuyén hoa thir cip dong vai tro bao vé vat
cha chéng lai c4c tac nhan gay bénh [9]. Chinh vi vay, vi nAm c6 ngudn géc tir
rong bién dugc danh gia 1a ngudn tiém ning dé khai khac cac hop chat khang
sinh. Cu thé, trong nghién ciru gan day, ba hop chat méi ¢é hoat tinh khang khuan
cao thuoc dan xuat xanthone — mot nhom chat rat phé bién trong tu nhién va co
nhiéu hoat tinh sinh hoc tha vi da dugc phét hién tir chang vi nAm Wardomyces
anomalus c6 ngudn gdc tir rong Enteromorpha sp. Bén canh dé, chiing vi nim
A. wentii pt-1 ndi sinh ¢ rong d6 Gymnogongrus flabelliformis ciing dugc bao
c4o sinh tong hop ba hop chat méi yicathin A-C thuoc nhém xanthone thé hién
hoat tinh khang dac hiéu dbi véi E. coli, S. aureus, va Colletotrichum
lagenarium. Hai hop chat thuoc nhém indoloditerpenes gbm asporyzin C va
JBIR-03 dugc phét hién tir chang vi nam Aspergillus oryzae phan 1ap tir mau
rong d6 Heterosiphonia japonica ciing dugc bao céo la c6 hoat tinh khang khuan
va diét con trung. Pang luu y 1a nhdm nghién ciru cua Gao va cong su da phan
lap dugc hop chat méi conidiogenone B va conidiogenol thudc nhdm tetracyclic
diterpene méi tir chang vi nam P. chrysogenum (QEN-24S) tir mau rong do6 thudc
chi Laurencia cé kha nang khang hiéu qua S. aureus khang methicillin, S.
epidermidis, Pseudomonas fluorescens, va P. aeruginosa véi gia tri MIC 8-16
ng/mL[165]. Tur cac két qua nghién ciu cho thay vi nam phan lap tir rong bién
la ngudn tiém nang dé khai thac cac hop chat khang sinh nham tao ra nguén duoc
pham méi thay thé. Dic biét I tim kiém céc hop chat c6 kha ning khang lai cac
chung khang khang sinh dé ung pho vaéi tinh trang khang thuéc ngay cang tram
trong va dang la méi nguy de doa sirc khoé toan cau hién nay.

3.2.2. Hoat tinh chéng oxy hoéa

Hoat tinh chéng oxy hoa cua cc cao chiét [én men thu nhan tir 38 ching
vi nim duoc xac dinh bang cach danh gia kha niang bat goc ty do DPPH va
ABTS. Két qua ¢ Bang 3.4 cho thay c6 14 chung (36,8%) c6 kha ning bét goc
tu do DPPH va ABTS d6ng thoi vai gia tri SC% > 50%. Kha nang bat goc tu
do ABTS duoc ghi nhan cao hon ddi véi goc tu do DPPH vai ty 1€ lan luot 13
78,9% (n=30) va 36,8% (n=14). Trong s 14 chung cd hoat tinh bét gdc tu do
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Bang 3.4. Hoat tinh chdng oxy hoa caa 38 chung vi nim phan lap

Hoat tinh chéng oxy hda
STT | Ky higu ching % bitgbctwdo | % bit gbc tw do
DPPH ABTS
1 2104NT-1.1 16,9 + 2,52 48,71 +£ 0,01
2 2104NT-1.2 30,68 + 0,79 70,90 £ 0,68
3 2104NT-1.3 66,76 + 0,36 74,78 + 0,68
4 2104NT-1.4 58,81 + 0,56 71,55 +0,68
5 2104NT-1.5 29,41 +£1,77 54,09 + 0,34
6 2104NT-2.1 38,35+ 0,09 65,95 £ 0,33
7 2104NT-2.2 39,06 + 0,73 67,02 £ 0,69
8 2104NT-2.3 2,13+0,01 37,28 £ 0,80
9 2104NT-3.1 60,09 + 0,45 68,32 + 3,26
10 2104NT-3.2 34,94 + 0,09 65,30 + 0,33
11 2104NT-3.3 50,99 + 0,53 72,41 £0,33
12 2104NT-3.4 19,60 + 1,32 40,08 + 0,42
13 2104NT-4.1 30,11 + 0,17 60,13 £ 0,34
14 2104NT-4.3 53,27 £ 0,54 62,72 + 0,98
15 2104NT-4.4 37,93+0,51 68,53 £ 2,27
16 2104NT-4.5 59,80 + 2,46 67,24 + 0,33
17 2104NT-5.2 52,27+ 1,38 68,96 + 1,32
18 2104NT-5.3 30,26 + 0,36 68,96 + 0,23
19 2104NT-5.4 18,61 + 0,27 48,92 £ 0,75
20 2104NT-5.6 48,01 £ 0,32 67,89 +£ 0,33
21 2104NT-5.7 43,04 £0,11 67,24 + 0,33
22 2104NT-5.8 27,70 £0,79 60,78 £ 0,34
23 2104NT-5.9 51,42+ 0,75 62,07 + 0,34
24 2104NT-5.10 40,06 £ 0,10 56,68 + 0,40




64

Hoat tinh chéng oxy hda
STT | Ky higu ching % bitgdctwdo | % bit géc tw do
DPPH ABTS
25 2104NT-6.1 53,27 +0,32 72,20 £ 0,68
26 2104NT-6.3 35,65 + 0,57 66,38 £ 0,70
27 2104NT-6.4 53,69+ 0,32 71,77 £0,33
28 2104NT-7.1 59,80 +£0,79 71,98 £0,51
29 2104NT-7.4 45,45 + 0,55 69,85 £ 4,43
30 2104NT-7.5 41,62 +£2,01 65,94 + 2,50
31 2104NT-7.6 49,43 + 0,75 68,32 £ 0,69
32 2104NT-7.7 54,97 +£ 0,55 72,41 +£0,33
33 2104NT-7.8 56,82 £ 0,21 72,63 +£0,67
34 2104NT-7.9 37,07 +£ 0,09 45,25 + 2,00
35 2104NT-7.10 10,51 + 0,67 40,30 +£ 0,65
36 2104NT-8.1 9,38 + 2,58 44,39 + 1,36
37 2104NT-8.2 52,70 £ 0,33 68,53 + 0,33
38 2104NT-8.3 18,33 +1,32 47,84 +0,99

Trong s6 cac ching ¢6 hoat tinh chéng oxy héa, ching 2104NT-1.3 noi
bat véi hoat tinh bat goc tw do DPPH cao nhat véi 66,76% tiép theo 1a 2104NT-
3.1 (60,09%) va 2104NT-1.4 (58,81%). B4i véi kha ning bat gbc tu do ABTS,
chang 2104NT-1.3 ciing duoc ghi nhan véi hoat tinh cao nhat (74,78%), tiép
theo la cac chang 2104NT-7.7 (72,41%), 2104NT-7.8 (72,63%) va 2104NT-
3.3 (72,41%).

Tur két qua sang loc cho thay cac chung vi ndim duoc phan lap tir rong
bién & vinh Nha Trang c6 hoat tinh chéng oxy hoa kha cao. Két qua nay ciing
tuong ddng vai khang dinh cua cac nghién ciru trude day rang vi nAm ndi sinh
rong bién 1a mot nguon sinh tong hop chat chong oxy hoa dang cha y. Abdel-
Lattef va cong su di bao cdo vé cac hop chat thuoc dan xuat hydroquinone thu
nhan tir chang vi ndm Acremonium sp. phan lap tir rong nau Cladostephus
spongius & vung bién Tay Ban Nha. Cac hop chat nay thé hién kha nang bét
g6c tu do DPPH dic hiéu & ndng do 25,0 ug/mL va tc ché qué trinh peroxid
hoa cua axit linolenic & nong do 37,0 pg/mL. Ching vi nam Epicoccum sp.
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phan 1ap tir rong Fucus vesiculosus ciing duoc bdo co sinh tong hop chat cé
hoat tinh chéng oxy hoa cao 1 epicoccone. Bén canh dé, kha ning sinh tong
hop chat 2-hydroxycircumdatin C thudc nhdm chit benzodiazepine véi dic tinh
chéng oxy hoa dic hiéu ciing duoc phét hién & chang vi nam A. ochraceus phan
lap tir rong bién S. kjellmanianum [165].

Dé hiéu sau hon vé hoat tinh chéng oxy héa cua cac chung vi nam bién,
viéc nghién ctiu phan tich thanh phan héa hoc cua cao chiét 1én men tir cac
chang vi ndm nay 1a rat can thiét. Cac diéu tra ndy s& cung cap co so dir liéu vé
cac hop chat chéng oxy hda hiéu qua nham tao ra cac san pham tu nhién c6
hoat tinh cao, an toan dé ung dung trong thuc pham, my pham va y duoc.

3.2.3. Hoat tinh giy déc té bao

Cao chiét Ién men cua 38 chung vi nAm duoc tiép tuc danh gia hoat tinh
gy doc d6i véi 03 dong té bao ung thu ¢ ngudi gom ung thu ¢6 tir cung (Hela),
ung thu tuyén tién liét (PC-3), va ung thu vi (MCF-7) dua trén phuong phap
MTT. Céc té bao thir nghiém cd % mat do té bao séng sot < 50% thi cao chiét
vi nAm dugc danh gia 1a c6 hoat tinh gdy doc té bao. Két qua & Bang 3.5 cho
thay kha nang gay doc cua cac cao chiét vi nam ddi vai 03 dong té bao Hela,
PC-3 v MCF-7 chiém ty 1& lan luot 1a 19/38 (50%), 19/38 (50%) va 26/38
(68,4%). Nhu vay, c4c cao chiét vi nAm thé hién hoat tinh gay doc hiéu qua hon
di véi dong té bao MCF-7.

Bang 3.5. Hoat tinh gay doc té bao cua 38 chung vi nam phan lap

% té bao song sot

STT | Ching vi nam

HelLa PC-3 MCF-7 H9c2
2104NT-1.1 9,0+0,9 46,1+6,6 39,849,1 63,7+1,9
2104NT-1.2 7,9+0,3 39,1+10,1 46,5134 72,8+0,7

2104NT-1.3 47,9+77 78,919,6 43,0+9,0 106,0+1,9
2104NT-1.4 32,1+7,2 43,3+3,0 52,7+5,7 73,6+1,5
2104NT-1.5 8,7+0,3 8,6+0,3 11,3+0,1 80,4+3,4
2104NT-2.1 13,5+2,2 49,7+7,0 39,0+2,9 65,3+0,9
2104NT-2.2 10,7+1,1 12,5+0,6 22,3+3,6 75,6+0,9
2104NT-2.3 62,5+5,8 | 64,4+20,0 34,8+7,0 67,6+1,4

O N|O|Oo P~ W|IDN|PF
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% té bao séng s6t

STT | Chiing vi ndm
HelLa PC-3 MCF-7 H9c2
9 2104NT-3.1 14,6226 | 11,5#0,7 | 20,4+1,4 69,3+0,6
10 2104NT-3.2 57,6+7,0 | 80,6£20,0 | 11,805 | 105,7+6,4
11 2104NT-3.3 62,747,6 | 53,9+3,8 | 555+4,7 83,1+4,9
12 2104NT-3.4 75,758 | 108,6452 | 56,0+2,1 74,6429
13 2104NT-4.1 56,542,3 | 37,7#12,4 | 54,627 82,1+0,7
14 2104NT-4.3 28,5+6,1 | 9,7+0,8 39,8+6,0 87,5+0,4
15 2104NT-4.4 53,1+14 | 66,4+43 | 674+11 85,3+1,5
16 2104NT-4.5 72,0484 | 465+25 | 60,0+2,5 88,6+3,1
17 2104NT-5.2 235+14 | 453+17,8 | 28,7+3,8 72,4+0,3
18 2104NT-5.3 6,1+0,1 | 15,0+1,4 15,0+1,9 67,6+1,2
19 2104NT-5.4 42,2+06 | 40,3+6,8 | 33,629 74,3+3,1
20 2104NT-5.6 17,2420 | 250+2,2 | 43,1+1,8 68,0+0,4
21 2104NT-5.7 76,183 | 83,7+4,3 | 50,6%5,6 91,3+0,5
22 2104NT-5.8 54,1+45 | 86,3+4,0 12,4+0,2 | 100,745,5
23 2104NT-5.9 53,0451 | 492+38 | 42,7+25 63,4+1,2
24 2104NT-5.10 63,4+15 | 63,6+54 | 41,7+2,1 82,2434
25 2104NT-6.1 14,4402 | 353+4,0 12,5+0,4 | 117,5+3,6
26 2104NT-6.3 78,6+13,1 | 68,4+14,5 | 62,6+4,6 80,3+1,1
27 2104NT-6.4 52,3+8,9 | 63,848,1 13,5+0,7 84,4+1,0
28 2104NT-7.1 43,9436 | 359+63 | 358+28 76,5+2,3
29 2104NT-7.4 61,6+1,7 | 68,8+20,3 | 60,4+12,7 | 73,706
30 2104NT-7.5 62,6407 | 76,5+3,7 | 33,8+4,2 86,8+1,7
31 2104NT-7.6 50,5#5,0 | 61534 | 214+36 88,7+5,5
32 2104NT-7.7 734+43 | 90,0480 | 67,3+8,3 88,4+2.4
33 2104NT-7.8 63,9+7,9 | 80,6452 | 62,9+35 74,1+0,6
34 2104NT-7.9 6,4+0,2 8,1+0,8 10,3+0,0 63,9+1,1
35 2104NT-7.10 41,4469 | 66,2+16,9 | 36,7+7,3 84,2+6,1
36 2104NT-8.1 28,6434 | 762+43 | 257+2,6 67,4+1,2
37 2104NT-8.2 10,4+0,2 | 12,3+1,7 13,5+1,1 80,4+1,9
38 2104NT-8.3 78,9+31 | 62,1136 | 59,7+3,8 76,8+0,5
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Két qua sang loc ciing cho thay rang cac mau cao chiét tir 38 chang vi
nam bién thé hién kha ning wc ché su sdng sot cua 3 dong té bao ung thu thir
nghiém véi gia tri khac nhau. Ddi véi té bao ung thu ¢b tir cung (Hela) thi cao
chiét tir chung vi nam bién 2104NT-5.3 va 2104NT-7.9 ¢o tac dong giy doc
kha manh, ti 1& séng sot cua té bao Hela rat thap, lan luot 12 6,1% va 6,4%. Kha
ning gay doc manh nhat ddi véi té bao PC-3 duoc ghi nhan tir cao chiét chung
vi ndm 2104NT-1.5 va 2104NT-7.9, véi % té bao sdng sot lan luot 1a 8,6% va
8,1%. Trong khi hoat tinh gy doc cao nhat ddi vai té bao MCF-7 duoc thé hién
bai cao chiét tur chung 2104NT-1.5, 2104NT-3.2 va 2104NT-7.9 vaéi gia tri %
mat d6 té bao séng lan luot 11,3%, 11,8% va 10,3%. Theo sé liéu nghién ctu
trén, hai chung vi nam 2104NT-1.5 va 2104NT-7.9 dugc ghi nhan cd hoat tinh
gay doc hiéu qua doi véi ca 3 dong té bao ung thu thir nghiém. Picu dang luu
y & c4c chung c6 hoat tinh gy d6c manh déu c6 ngudn gdc tir cic mau rong
nau. Két qua nay tuong dong vai két luan cua cac bao céo trude day 1a sé luong
cac hop chét tu nhién c6 hoat tinh sinh hoc duoc phét hién tir d6i twong vi nAm
phan 1ap tir rong nau chiém ty I& cao hon so vdi rong d6 va rong luc [165].

Theo béo céo trude day, 15 chung vi nam phan lap tir cac mau rong
Kappaphycus cottonii, K. striatus, Gracilaria eucheumatoides va Betaphycus
gelatinus thu nhan & vinh Nha Trang ciing dugc danh gia hoat tinh gay doc doi
véi 02 dong té bao ung thu Hep-G2 va MCF-7. Két qua cho thdy 04 chung c6
hoat tinh gdy doc ddi véi ca 02 dong té bao ung thu thir nghiém [166]. Ching
vi nam Penicillium citrinum dugc phan 1ap tir mau rong nau Sargassum wightii
& ving bién Kanyakumari, Tamil Nadu, An D¢ duoc bao céo 1a c6 kha ning
bat gbc tuw do DPPH va gay doc hiéu qua dbi véi té bao ung thu MCF-7 [98].
Bén canh do, ching vi nam thudc chi Leptosphaeria c6 ngudn gbc tir rong nau
Sargasssum tortile dugc xac dinh ¢ kha nang sinh téng hop chét leptosin A c6
hoat tinh gay doc manh ddi voi té bao ung thu bach cau P-388 théng qua tc
ché topoisomerase 11 [165].

Dua trén két qua sang loc cho thay cac chung vi nam phan 1ap tir cac mau
rong nau va rong luc ¢ vinh Nha Trang cd hoat tinh doc cao dbi véi cac dong
té bao ung thu thir nghiém. Bén canh do, trong nghién ctu nay, hoat tinh gay
doc dbi voi té bao co tim chudt H9c2 ciing duogc tién hanh thir nghiém. Cac
chang khdng c6 kha ning gay doc hodc giy doc khong dang ké ddi véi té bao
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H9c2, cu thé 12 % té bao HI9c2 séng sot 16n hon 80% s& duoc lua chon dé danh
gia hoat tinh bao vé té bao nay. Két qua cho thay cé 19/38 (50%) chung vi nAm
trc ché it hon 20% su séng s6t cua té bao HIc2.

3.2.4. Hoat tinh bio vé té bao

Dua trén két qua danh gia hoat tinh gay doc té bao H9c2, 19 chung vi
nam khéng c6 kha ning giy doc hodc giy doc khong dang ké ddi voi té bao
H9¢2 d3 duoc lya chon dé tiép tuc thir nghiém hoat tinh bao vé té bao H9c2 khi
xur ly véi chat gay doc 1a rotenone ¢ nong do 10 pM. Khi té bao H9¢2 duoc
véi rotenone (10 UM) thi % mat do té bao sbng sot 1a 57,3%. Khi thir nghiém
bo sung dich chiét vi nAm ¢ nong d6 10 pg/mL dugc chuan bi trong DMSO
0,1% thi c6 03 dich chiét vi nAm c6 kha ning lam ting gia tri % mat do té bao
s6ng sot bao gom 2104NT-1.3, 2104NT-3.3 va 2104NT-7.7 véi % té bao HIc2
sbéng sot lan luot 12 63,0; 66,0 va 65,1% (Hinh 3.3).
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Rotenone  2104NT-1.3 2104NT-3.3 2104NT-7.7
(10 uM)

% t& bao H9c2 song sét

Hinh 3.3. Hoat tinh bao vé té bao co tim H9¢2

Mic du vi ndm bién dugc ghi nhan 1 ngudn tiém ning dé thu nhan céc
san pham tu nhién véi nhiéu hoat tinh sinh hoc thi vi, nhung cho dén nay theo
c4c tai liéu cho thay chua dé cap dén viéc thir nghiém kha nang bao vé tim mach
cua cac hop chét ty nhién nay. Phan 16n cac nghién ciu theo hudng nay chi
mai tap trung & déi twong vi nam trén can. Tir hai thap ky trudc, hop chét dang
polyketide 13 lovastatin da duwoc phan 1ap tir ching vi nam trén can Aspergillus
terreus [167]. Vi hoat tinh 1am giam ndng do cholesterol trong mau dya trén
kha nang ¢ ché enzyme xuc tac chuyén hda HMG-CoA thanh mevalonat trong
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con duodng sinh tong hop [168], hop chét lovastatin nhanh chéng duoc thi
nghiém 14m sang trong diéu tri ri loan lipid mau va duoc cap phép sir dung
lam thuéc giam nguy co mac bénh tim mach vao nam 1987 véi nhiéu thuong
hiéu khac nhau nhu Mevacor, Altocor, Altoprev va Advicor[169]. Pén nim
2001, hop chat mevastatin tiép tuc duoc phan 1ap tir mot sé ching vi nAm thudc
chi Penicillium va Colletotrichum va dugc ghi nhan c6 tac dung giam lipid
trong méau va giam tén thuong dot quy [170]. Nghién ciu con cho thay hop
chat mevastatin co6 do an toan cao khi so sanh véi cac loai statin khac vi cu
trac don gian nén it gay ra cac tac dung phu [171].

Vao nam 2012, nhom nghién cttu cia Gazzerro da phat hién dugc hop
chat simvastatin tir chung vi ndm noi sinh Aspergillus terreus c6 kha niang diéu
tri rdi loan lipid mau va ngan ngira cac bién chung lién quan dén xo vita dong
mach. Dua trén cc hoat tinh c¢6 gia tri, hop chat nay di dwoc tng dung lam
duoc pham trong phong ngira dot quy, nhdi mau co tim hodc dau tim & nhitng
ngudi co nguy co cao véi tén thuong mai 1a Zocor. Théng ké céc thir nghiém
lam sang ciing cho thay simvastatin gitp lam giam dén 42% ty I¢ tir vong do
tim mach [172]. Gan day, hop chat gliorosein phan lap tir chung vi nam
Lopadostoma pouzarii 168CLC-57.3 phan 1ap tir mau hai mién ¢ dao Cu Lao
Cham, Quang Nam duoc bao céo 1a c¢6 hoat tinh bao vé té bao co tim H9¢2 khi
xu ly bang chat gay doc l1a rotenone [36].

3.3. PHAN LOAI CHUNG VI NAM TUYEN CHON CO HOAT TiNH
SINH HQC CAO

Dua trén két qua danh gia hoat tinh sinh hoc caa 38 chung vi ndm bién
phan lap d3 xac dinh dugc chang vi ndm 2104NT-1.5 thé hién hoat tinh khang
khuan va gay doc té bao ung thu cao, chung 2104NT-1.3 ¢6 hoat tinh chong
oxy hda va bao vé té bao H9c2, ching 2104NT-2.1 c6 hoat tinh khang khuan
cao, chung 2104NT-3.3 c6 hoat tinh chéng oxy hoa va bao vé té bao co tim,
chang 2104NT-7.7 c6 hoat tinh chdng oxy hda va bao vé té bao co tim. Vi vy,
05 chang vi ndm c6 hoat tinh sinh hoc cao bao gdm 2104NT-1.3, 2104NT-1.5,
2104NT-2.1, 2104NT-3.3 va 2104NT-7.7 da duogc tuyén chon dé tién hanh
phan loai dua trén phan tich trinh tu gen vung ITS.

Khi tién hanh so sanh véi céc trinh tu gen twong ng cua cac chung vi
nim trén ngan hang gen NCBI sir dung céng cu BLAST cho thiy ching
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2104NT-1.3 twong ddng 99% vai chung Penicillium chermesinum CBS 117279
(MT309662), chung 2104NT-1.5 twong dong 99% vai chung Aspergillus sp.
CBS112785 (OL772690), chung 2104NT-2.1 twong d6ng 99% véi ching
Cladosporium pulvericola DTO255-H5 (KP701987), chung 2104NT-3.3
tuong dong 99% véi chung Aspergillus sp. CBS 141578 (MN640759), va
chang 2104NT-7.7 c¢6 do twong ddng 99% véi chung Aspergillus sp. NRRL
4748 (EU021613) (Bang 3.6, Hinh 3.4). Dya trén két qua phan tich trinh tu gen,
05 ching vi nim tuyén chon dugc xac dinh tén phan lodi 1a Penicillium
chermesinum 2104NT-1.3, Aspergillus sp. 2104NT-1.5, Cladosporium sp.
2104NT-2.1, Aspergillus sp. 2104NT-3.3, va Aspergillus sp. 2104NT-7.7.

Bang 3.6. Phan loai 05 ching vi nam bién dua trén phan tich trinh tu gen

vung ITS
Chingvi  Ngudnphanlap Ténphéanloai  Chingsosanh P twong
nam trén Ngan hang dong
Gen
2104NT-1.3 Hormorphysa  Penicillium Penicillium 99%
cuneiformis chermesinum chermesinum
CBS 117279
(MT309662)
2104NT-1.5 Hormorphysa  Aspergillus sp. Aspergillus sp. 99%
cuneiformis CBS112785
(OL772690)
2104NT-2.1 Sagassum Cladosporium Cladosporium 99%
oligocystum sp. pulvericola
DTO255-H5
(KP701987)
2104NT-3.3 Turbinaria Aspergillus sp.  Aspergillus sp. CBS 99%
ornata 141578
(MN640759)
2104NT-7.7 Sagassum Aspergillus sp. Aspergillus sp. 99%
polycystum NRRL 4748

(EU021613)
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g3 2104NT-1.3
100 [' Penicillium chermesinum DW14M (MT102836)
Penicillium chermesinum CBS 117279 (MT309662)
94 I Penicillium chermesinum KU20018.20 (MT487833)
|21D4NT-3.3
99 lAspergi[lus sp. CBS 141578 (MN640759)

86

42

2104NT-7.7
W( Aspergillus sp. NRRL 4748 (EU021613)
2104NT-1.5
Aspergillus flocculosus CBS 112785 (OL772690)
Aspergillus pulvericola CBS 137327 (OL711822)
Aspergillus elegans CBS 116.39 (OL772687)
Cladosporium sp. FP-027-A2 (MH102092)
Cladosporium sphaerospermum KMM 4207 (0Q608651)
o3| — 2104NT-2.1
89! Cladosporium pulvericola DTO 255-H5 (KP701987)

100

—
0.050

Hinh 3.4. Cay phat sinh chung loai ciia cac chiing vi nam bién tuyén chon xay
dung dua trén trinh tu doan gen vung ITS theo phuong phap Neighbor Joining,
boostrap 1000 lan, scale bar = 0,05, dugc thuc hién bang phan mém MEGA7.0

Két qua phan tich & Bang 3.6 cho thay c6 03 ching vi nim duge xac dinh
thuoc chi Aspergillus, 01 chuang thudc chi Penicillium va 01 chung thudc chi
Cladosporium. Nhu vay, ca nam chang vi ndm tuyén chon déu thudc nganh
Ascomycota. Theo tai liéu bao cdo day la nganh c6 sé lwong chang vi nam Ién
nhat trong sé cac nganh vi nim & bién [29]. Trong d6, c6 04 chung thudc bo
Eurotiales va Capnodiales. Piéu dang luu ¥ 1a ca nim ching vi nAm nay déu

dugc phan lap tir cdc mau rong nau.

Bén canh do, theo tai liéu thong ké cac két qua nghién ciru ciing chi ra
rang, viéc sinh tong hop cac hop chat tu nhién cé hoat tinh sinh hoc c6 lién
quan dén phat sinh loai vi nam bién [40]. Phan Ién cac chiing vi nam bién thuoc
cac chi Aspergillus va Penicillium duoc béo cdo c6 kha nang tao ra nhiéu nhém
chat c6 hoat tinh sinh hoc cao. Cu thé, chang vi nAm Aspergillus wentii EN-48
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ndi sinh & rong bién Sargassum spp. c6 kha ning sinh tong hop 8 hop chat,
trong d6 c6 mot dan xuat anthraquinone mai (wentiquinone C) va mot dan xuét
benzamide méi (methyl 4-(3,4-dihydroxybenzamide) cing véi 6 hop chat
phenolic thé hién kha nang bt gbc tu do DPPH véi gia tri ICso tir 5,2 — 99,4
ng/mL [101]. Cac hop chat thuoc nhom polyketide dugc phan 1ap tir chung vi
nam Aspergillus sp. XNM-4 ¢6 ngudn géc tir rong nau Leathesia nana ciing
duoc bao cdo 1a co hoat tinh gdy doc hiéu qua ddi véi cac dong té bao ung thu
gdm PANC-1, A-549, MDA-MB-231, Caco-2, SK-OV-3 va HI-7702[173].
Bén canh d6, hop chit penicitide A dugc thu nhan tir chung vi ndm Penicillium
chrysogenum QEN-24S phan Iap tir mau rong Laurencia sp. thé hién hoat tinh
gay doc manh dbi véi dong té bao ung thu gan ¢ nguoi (HepG2) [174]. Tuong
tu, hai hop chat mgi thugc dan xuat steroid la 34, 1la-dihydroxyergosta-
8,24(28)-dien-7-one va 3p-hydroxyergosta-8,24(28)-dien-7-one da duogc phat
hién tir chang vi nam Aspergillus ochraceus EN-31 noi sinh ¢ rong nau
Sargassum kjellmanianum thé hién hoat tinh gay doc ddi véi dong té bao ung
thu NCI-H460, SMMC-7721, SW1990, DU145, HepG2, HeLa va MCF-7
[175].

Cho dén nay, mac du di co nhiéu cdng trinh nghién ctru dé cap dén vi
nam ndi sinh tir rong bién, nhung chi méi tap trung vao qua trinh san xuat chat
chuyén héa th cdp cuaa cac vi sinh vat ndy. Chi c mét sé it nghién ctiu vé vai
tro sinh thai caa cac vi sinh vat nay déi vai vat chu 1a rong bién va nguoc lai.
Céc diéu tra cho thay vi sinh vat thuong nhan dugc nguon dinh dudng va su
bao vé tir sinh vat cha, doi lai cac vi sinh vat ndi sinh s& dong vai tro quan trong
trong su thich nghi voi diéu kién sinh thai cua vat chii, chang han nhu 1am ting
kha nang chdng chiu stress ciia mdi trudng, cai thién sic séng va giam su tan
cong cia cac dong vat an co hoac cac mam bénh biang cach tao ra cac hop chat
chuyén héa thir cap. Vi vay, trong tuong lai can ¢ nhiig chuong trinh, du &n
khoa hoc diéu tra chi tiét dé hiéu rd hon mdi quan hé cong sinh day tha vi nay
[9].

Két qua nghién ctru cua dé tai cho thay riang cac chung vi nam phan lap
tir rong bién & vinh Nha Trang 1a nguon tiém nang dé tiép tuc nghién cau tim
kiém, thu nhan cac hop chat ty nhién c6 hoat tinh sinh hoc thd vi nhu khang
sinh, chdng oxy héa, khanh ung thu va bao vé té bao nhim dinh hudng tao ra
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cac san pham bao vé va chiam soc stic khoe cong dong. Theo cac tai liéu cap
nhat dugc dén hién tai, day 1a nghién ctru du tién danh gia hoat tinh giy doc
té bao ung thu va bao vé té bao co tim ctia cac chung vi nam duoc phan 1ap tir
rong nau va rong luc & ving bién Nha Trang.
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KET LUAN VA KIEN NGHI
KET LUAN

Dé tai d3 hoan thanh cac ndi dung nghién ciru va thu duoc céc két qua

chinh nhu sau:

- D3 phan 1ap va md ta dac diém hinh théai cua 38 chung vi ndm duoc
phan Iap tir 08 mau rong bién thu nhan & vinh Nha Trang.

- Sang loc duoc 10/38 chung vi nam c¢é hoat tinh khang it nhat 4/7 chang
vi sinh vat kiém dinh, 14/38 chung c6 kha ning bat géc tu do DPPH va ABTS,
19/38 chiing cd hoat tinh gdy doc té bao ung thu ¢ tir cung (Hela), 19/38 chung
c6 hoat tinh gay doc té bao ung thu tuyén tién liét (PC-3), 26/38 chung co hoat
tinh gay doc té bao ung thu via (MCF-7), 3/38 chiing c6 hoat tinh bao vé té bao
co tim H9¢2.

- Phan loai 05 chung vi nim c6 hoat tinh sinh hoc cao bao gém:
Penicillium chermesinum 2104NT-1.3, Aspergillus sp. 2104NT-1.5,
Cladosporium sp. 2104NT-2.1, Aspergillus sp. 2104NT-3.3, va Aspergillus sp.
2104NT-7.7.

KIEN NGHI

Tiép tuc nghién ciru phan tach va thu nhan cac hop chat tu nhién c6 hoat
tinh sinh hoc tir cac ching vi nAm tiém niang da duoc phan 1ap tir rong bién thu
nhan ¢ vinh Nha Trang.
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SUMMARY

This study aims to evaluate the antimicrobial and cytotoxic activities of 47 marine fungal strains isolated from seaweed samples
belonging to six genera including Hormophysa, Sargassum, Padina, Turbinaria, Enteromorpha, and Ulva in Nha Trang Bay. The
fungal extracts were analyzed for antimicrobial activity against three Gram-positive bacteria (Staphylococcus aureus ATCC 25923,
Bacillus cereus ATCC 11778, and Streptococcus faecalis ATCC 19433) and four Gram-negative bacteria (Klebsiella pneumoniae
ATCC 700603, Escherichia coli ATCC 25922, Salmonella typhimurium ATCC 14028 and Pseudomonas aeruginosa ATCC 27853)
by using the disk diffusion method. The study revealed that 29.7% (14/47) of fungal extracts showed antimicrobial activity against at
least three test pathogens. In addition, 16 fungal extracts (34.0%) were found to perform cytotoxic activity against cervical cancer
(Hela), breast cancer (MCF-7), and prostate cancer (PC-3) cells by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay. Five fungal isolates with significant antimicrobial and cytotoxic activities were identified as Cladosporium sp. 2104NT-
1.2, Aspergillus sp. 2104NT-1.5, Cladosporium sp. 2104NT-2.1, Penicillium sp. 2104NT-3.1, and Aspergillus sp. 2104NT-5.6 based
on the internal transcribed spacer (ITS) gene sequences analysis. Our investigation provided information on the antimicrobial and
cytotoxic activities of seaweed-derived fungi from Nha Trang Bay and highlighted potential candidates for searching for new antibiotic
and anticancer compounds.

Keywords: Antimicrobial activity, cytotoxic activity, marine fungi, seaweed.
INTRODUCTION

Metabolites from marine fungi have gained growing interest in the search for novel natural products in drug discovery
because of their promise as therapeutic agents. The origin of these marine fungal metabolites is varied as their habitats
have been reported from various sources such as sponges, algae, soft coral, and bottom sediments. The importance of
these natural compounds is based on their related activities that emanate from the diversity in their chemical structures
and functional groups present in them (Bugni, Ireland, 2004). Therefore, marine fungi are promising sources to investigate
new antibiotic and anticancer compounds.

Recently, seaweed-derived fungi stood out as a new subject for an extensive investigation to find novel natural products,
which makes them a potential source for new drug candidates. Unique seaweed-fungal interaction has attracted a large
group of researchers to comprehend their chemical interactions and studies of microbial communities. Seaweed inhabiting
marine ecosystems adapt to frequent and sporadic environmental changes such as high salinity, low oxygen content,
nutrient limitation, excessively high light, and drought, which may stress fungi to produce distinct bioactive secondary
metabolites to participate in the host's defense mechanisms (Zhang et al., 2016). Because of the abundant fungal species
diversity and their rich secondary metabolites, natural products from seaweed-derived fungi are considered a significant
source of novel antibacterial and cytotoxic compounds (Singh et al., 2015; Teixeira et al., 2019). Therefore, studying
seaweed-derived fungi to search for new compounds has increased broad expectations for medical research and
development.

The search for natural compounds in Vietnam marine environments, specifically produced by marine-derived fungi, has
been broadening. However, there are few studies about the potential of bioactive metabolites of marine fungi isolated from
seaweeds, especially their antimicrobial and anticancer activities. Nha Trang Bay has a specific geographic location that
impacts biodiversity with unique seaweed species and is attached to many valuable marine micro- and macro-organisms
with diverse ecological functions and bioactive compounds. Hence, the present study aims to evaluate the antibacterial
and cytotoxic activities of fungal strains isolated from seaweed samples in Nha Trang Bay and select potential isolates for
further investigation of antibiotic and anticancer compounds.

MATERIALS AND METHODS
Seaweed material

Eight species of seaweeds (5 species of brown algae and 3 species of green algae) were collected at a deep of £ 5-8m
from Nha Trang Bay, Khanh Hoa, in April 2021. The seaweed samples were placed in sterilized plastic bags, stored in the
ice box, and transferred to the laboratory. The seaweeds were identified by Dr. Vo Thanh Trung, Nha Trang Institute of
Technology Research and Application, Vietnam Academy of Science and Technology (VAST).

Isolation of fungi

The seaweed samples were rinsed with sterile seawater thrice to eliminate surface debris. Approximately 1 g of the
seaweed sample was homogenized with 10 mL of pure seawater using a sterile pestle and mortar. Then 0.1 mL of the
suspension was spread on Petri dishes containing modified Sabouraud agar (peptone 10 g, glucose 40 g, agar 18 g
dissolved in 1000 mL natural seawater, pH 6.0-7.0) and supplemented with streptomycin (0.03 mg/mL) (Handayani et al.,
2016). The plates were incubated at 28°C for 5 — 7 days. Colonies have different shapes and colors from others and could
regard as different isolates. The pure strains were stored in 30% glycerol at -80°C at the Collection of Marine
Microorganisms of the Nha Trang Institute of Technology Research and Application, VAST.



Cultivation of isolated fungi and extraction

The fungal strains were cultured in 500 mL Erlenmeyer flasks containing rice medium (20 g of rice, 20 mg of yeast extract,
10 mg of KH2PO4, and 40 mL of natural seawater) and incubated at room temperature for 3 weeks. The fungal mycelia
and medium were extracted with ethyl acetate (EtOAc) with three repetitions. The EtOAc extracts were collected and
evaporated in a vacuum using a rotary evaporator at 40°C. The crude extracts were tested for antibacterial and cytotoxic
activities.

Screening of antibacterial activity

Screening of antimicrobial activity of the fungal extracts was performed by the disk diffusion method (Becerro et al., 1994).
The test bacteria including three Gram-positive bacteria (Bacillus cereus ATCC 11778, Streptococcus faecalis ATCC
19433, Staphylococcus aureus ATCC 25923), and four Gram-negative bacteria (Escherichia coli ATCC 25922, Klebsiella
pneumoniae ATCC 700603, Pseudomonas aeruginosa ATCC 27853, Salmonella typhimurium ATCC 14028) were
purchased from ATCC (Manassas, USA) and stored at Nha Trang Institute of Technology Research and Application, VAST
and maintained on tryptic soy broth (TSB). The crude extracts were dissolved in ethyl acetate and loaded onto 6 mm
diameter sterile Whatman Nol paper discs at a concentration of 100 pg/disc and allowed to dry for solvent evaporation.

The test microorganisms were grown on Mueller Hinton Agar media, and the turbidity of microbe suspensions was adjusted
to 108 cells/mL using a spectrophotometer at a wavelength of 625 nm. Standard streptomycin discs (10 pg/disc) served as
the positive control, and discs containing only solvent (ethyl acetate) served as the negative control. The plates were
incubated at 37 °C for 24 hours. The results were recorded as a diameter in millimeters of the zone of inhibition.

Screening of cytotoxic activity

The fungal extracts were evaluated for their cytotoxic activity based on MTT assay (Zhuravleva et al., 2022). Three cancer
cell lines were used in this study including cervical cancer (Hela), breast cancer (MCF-7), and prostate cancer (PC-3). The
cells were cultured in DMEM medium (Biolot, St. Petersburg, Russia) containing 10% fetal bovine serum (Biolot, St.
Petersburg, Russia) and 1% penicillin/streptomycin (Invitrogen, Carlsbad, CA, USA) at 37°C in a humidified atmosphere
with 5% (v/v) carbon dioxide (CO2). Cell suspensions (5 x 10%) were incubated with the fungal extracts (100 pg/mL)
prepared in dimethyl sulfoxide (DMSO) for 24 h. The absorbance of the converted formazan was measured using a
Multiskan FC microplate photometer (Thermo Scientific, USA) at A = 570 nm. The experiments were performed in triplicate,
and the results were presented as a percent of control data.

Identification of fungi

The selected fungi were identified based on sequence analysis of ITS region of ribosomal DNA. Sequences of fungal ITS-
rDNA regions were compared with those in the NCBI (National Center for Biotechnology Information;
http://www.ncbi.nlm.nih.gov). Multiple alignments of the ITS gene region were generated using MUSCLE (default
conditions for gap opening and gap extension penalties) and implemented in MEGA 7.0 (Molecular Evolutionary Genetics
Analysis). The phylogenetic tree was generated using Neighbor-Joining (NJ) with bootstrap analysis using 1,000 replicates.

RESULTS AND DISCUSSION

In the present study, 47 fungal isolates were obtained from 8 different species of seaweeds belonging to six genera
including Hormophysa, Sargassum, Padina, Turbinaria, Enteromorpha, and Ulva in Nha Trang Bay. Among them, 32 and
15 fungal strains were isolated from 5 brown and 3 green seaweed samples, respectively (Table 1). Observation of the
fungus colony was done macroscopically (visual) based on the colony’s color, surface, and edge. Higher isolation
frequency was observed in Sargassum polycystum and the least in Uval lactuca. It means that the brown algal genera
could be better sources of endophytic fungi than green algal. However, more examples and investigations are needed to
support this deduction and to explain this phenomenon.

Table 1. A list of seaweed samples and the number of isolated fungi
Order Seaweed samples Number of isolated fungi
1 Hormophysa cuneiformis 6
Sargassum oligocystum
Sargassum polycystum
Padina australis
Turbinaria ornata
Enteromorpha flexuosa
Uval lactuca
Uval reticulata
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The EtOAc extracts of seaweed-derived fungi were tested for their antimicrobial activity against seven bacterial pathogens
by agar diffusion assay. As shown in Table 2, 17 strains of the 47 tested isolates showed activities against one or more of
the test pathogens. Especially, 10 isolated strains exhibited activity against 4 test pathogens and 2 isolated strains
exhibited activity against 5 tested test pathogens. Besides, it was observed that the fungal extracts showed more
antimicrobial activity toward Gram-positive bacteria than Gram-negative bacteria. Fungal isolates were active against the
S. aureus ATCC 25923 (31.9%), B. cereus ATCC 11778 (29.8%), and S. faecalis ATCC 19433 (43.7%). However, the
antibacterial properties against were less to K. pneumoniae ATCC 700603 (27.7%), E. coli ATCC 25922 (4.3%), and S.
typhimurium ATCC 14028 (2.1%). None of the extracts showed activity toward P. aeruginosa ATCC 27853. Differences in
the ability of marine fungi to inhibit the growth of microbes might reason by the difference in the cell wall structure and



sensitivity to antimicrobial compounds contained in the extracts. Among the 17 isolates with antimicrobial activity, 3 isolates
2104NT-1.5, 2104NT-2.1, and 2104NT-5.6 showed significant antimicrobial activity against test pathogens.

Table 2. Antibacterial activity of ethyl acetate extracts of isolated fungal strains

Zone of inhibition (D, mm)
Order Strains Gram (+) Gram (-)
BC SA SF EC KP PA ST

1 2104NT-1.4 12 18 8 - 12 - -
2 2104NT-1.5 18 18 15 10 16 - -
3 2104NT-2.1 15 15 13 8 12 - -
4 2104NT-2.2 - 8 8 - 8 - 8
5 2104NT-2.3 16 12 11 - 15 -

6 2104NT-2.4 12 16 10 - 12 - -
7 2104NT-3.3 10 - - - - - -
8 2104NT-4.4 15 10 12 - - - -
9 2104NT-4.5 8 17 8 - 13 - -
10 2104NT-5.4 8 - - - - - -
11 2104NT-5.6 13 17 12 - 15 - -
12 2104NT-6.1 - 15 12 - 13 - -
13 2104NT-6.4 13 12 11 - 15 - -
14 2104NT-7.1 11 11 9 - - - -
15 2104NT-7.8 10 18 10 - 13 - -
16 2104NT-7.9 10 12 10 - 12 - -
17 2104NT-8.2 10 -

Note: BC: “B. cereus ATCC 11778”; SA: “S. aureus ATCC 25923”; SF: “S. faecalis ATCC 19433”; EC: “E. coli ATCC 25922”; KP: K.
pneumoniae ATCC 700603”; PA: "P. aeruginosa ATCC 27853”; ST: “S. typhimurium ATCC 14028”.

According to the previous report, 40% of the fungal strains isolated from marine algal samples belonging to species
Kappaphycus cottonii, K. striatus, Gracilaria eucheumatoides, and Betaphycus gelatinus collected in Nha Trang Bay
exhibited antibacterial activity (Chi et al., 2018). Recently, the marine fungus Aspergillus micronesiensis isolated from
Kappaphycus alvarezii produced two novel dibenzospiroketals, aspermicrones B-C. Both compounds displayed
antimicrobial activity against S. aureus (Luyen et al., 2019b). These studies indicated that fungal communities associated
with seaweeds are promising candidates for antimicrobial compounds.

Moreover, the cytotoxic activity of 47 crude fungal extracts were evaluated against three cancer cell lines, including cervical
cancer (Hela), breast cancer (MCF-7), and prostate cancer (PC-3). The fungi extracts showed cytotoxicity with cell viability
percentage (£50%) of the tested cell lines compared with the control. A higher number of fungal extracts exhibited cytotoxic
activity toward the MCF-7 cells (63.8%, 30/47) than those for Hela cells (46.8%, 22/47) and PC-3 (42.5%, 20/47) observed.
The proportion of isolates showing cytotoxic activity with viability percentage < 20% against the cancer cell lines Hela,
MCF-7, and PC-3 were 12/47 (25.5%), 9/47 (19.1%), and 7/47 (14.9%), respectively (Table 3). The isolates 2104NT-1.2,
2104NT-1.5 and 2104NT-3.1 exhibited the highest cytotoxicity against three test cancer lines.

Table 3. Cytotoxic activity of ethyl acetate extracts of isolated fungal strains

Order Strains % cell viability
HeLa PC-3 MCF-7
1 2104NT-1.1 9,0£0,9 46,1%6,6 39,8£9,1
2 2104NT-1.2 6,1%0,1 15,0%1,4 15,01,9
3 2104NT-1.5 8,7%0,3 8,620,3 11,320,1
4 2104NT-2.1 13,542,2 49,7+7,0 39,0%2,9
5 2104NT-2.2 10,7%1,1 12,5%0,6 22,3%3,6
6 2104NT-3.1 6,4%0,2 8,1%0,8 10,30,0
7 2104NT-4.3 28,516,1 9,740,8 39,846,0
8 2104NT-5.2 23,5¢1,4 45,3+17,8 28,7%3,8
9 2104NT-5.3 7,950,3 39,1£10,1 46,5¢3,4
10 2104NT-5.4 42,2+0,6 40,316,8 33,6£2,9
11 2104NT-5.6 17,242,0 25,042,2 43,118
12 2104NT-6.1 14,4%0,2 35,3%4,0 12,5%0,4
13 2104NT-7.1 43,9t3,6 35,916,3 35,8+2,8
14 2104NT-7.9 14,6£2,6 11,5¢0,7 20,414
15 2104NT-8.2 10,4%0,2 12,3%1,7 13,5%1,1
16 2104NT-8.5 18,5%1,0 28,0£3,7 29,1%0,6

Related to cytotoxic metabolites, previous studies released that seaweed-derived fungi represented a potential source of
fascinating chemical structure variations and bioactivities. From the fungus Aspergillus micronesiensis isolated from
seaweed Kappaphycus alvarezii in Van Phong Bay, Khanh Hoa, three natural compounds with high cytotoxic activity
against Hep-G2, LU-1, and Vero cells were obtained, including epicoccolide A, epicoccolide B and NC3B (Luyen et al.,
2019a). Besides, five new sesterterpenes, 14,15-dehydro-6-epi-ophiobolin K, 14,15-dehydroophiobolin K, 14,15-dehydro-
6-epi-ophiobolin G, 14,15-dehydro-ophiobolin G and 14,15-dehydro-(Z)-14-ophiobolin G, together with four known
ophiobolins were obtained from the fungus Aspergillus flocculosus 168ST-16.1 derived from the seaweed Padina sp. in
Son Tra Peninsula, Da Nang also showed potent cytotoxicity against six cancer cell lines, HCT-15, NUGC-3, NCI-H23,
ACHN, PC-3, and MDA-MB-231 (Choi et al., 2019).



Based on the screening results, two strains (2104NT-2.1 and 2104NT-5.6) showed strong antibacterial activity against 4/7
test pathogens, two strains (2104NT-1.2 and 2104NT-3.1) displayed high cytotoxic activity towards 3 cancer cell lines.
Especially, the strain 2104NT-1.5 not only exhibited strong antibacterial ability but also had effective cytotoxic activity on
test cancer cells. Five potent isolates 2104NT-1.2, 2104NT-1.5, 2104NT-2.1, 2104NT-3.1, and 2104NT-5.6 obtained from
Hormorphysa cuneiformis, Sagassum oligocystum, Turbinaria ornata, and Padina australis, respectively, were selected
and identified. According to analysis of ITS gene sequences, the fungi were identified as Cladosporium sp. 2104NT-1.2
(OR234388), Aspergillus sp. 2104NT-1.5 (OR234391), Cladosporium sp. 2104NT-2.1 (OR234392), Penicillium sp.
2104NT-3.1 (OR234393), and Aspergillus sp. 2104NT-5.6 (OR234394) (Table 4). In this study, all five identified fungal
strains belong to the phylum Ascomycota.

Table 4. Identification of selected fungal strains

Fungal strains Sources of isolation Scientific name Closest identified relative Precent identify
st~ ¢ Cladosporium sp.  Cladosporium sp. CMRP2840 100%
(OR234388) (MT075636)
2104NT-1.2 Hormorphysa cuneiformis
i Aspergillus sp. Aspergillus sp. CBS112785 100%
‘ (OR234391) (OL772690)
< i
.'3
e
2104NT-1.5 Hormorphysa cuneiformis
- Cladosporium sp. Cladosporium pulvericola 99.5%
(OR234392) DTO255-H5 (KP701987)
2104NT-2.1 Sagassum oligocystum
: : Penicillium sp. Penicillium paxillin 99.6%
(OR234393) NRRL2008 (AF033426)
B
2104NT-3.1 Turbinaria ornata
| . Aspergillus sp. Aspergillus steynii 99.1%
(OR234394) NRRL35100 (EF661415)
2104NT-5.6 Padina australis

Our previous study evaluated marine fungi from Nha Trang Bay for antimicrobial activity, and the result for 59% strains
exhibited antimicrobial activity against at least two tested pathogens (Trinh et al., 2018). In another research, 46.9 % of
sponge-derived fungal strains obtained from Nha Trang Bay exhibited cytotoxic activity against Hela and MCF-7 cells
(Trinh et al., 2022). In addition, high proportions of antioxidant-having fungi isolated from Nha Trang Bay have also been
reported. The antioxidative properties results indicated the capacity for free DPPH and ABTS radical scavenging of fungi
isolates with 61.5% and 80.3%, respectively (Trinh et al., 2019). Preliminary research results indicated that marine fungi
initiated from Nha Trang Bay exhibited engaging biological activities and could be a potential source for new bioactive
substance exploitation. To our best knowledge, seaweed-derived fungal strains from Nha Trang Bay were evaluated for
cytotoxic activity against cancer cell lines for the first time.

CONCLUSION

The study indicated seaweed-derived fungi isolated from Nha Trang Bay are potential sources for discovering natural
substances with antibiotic and cytotoxic activities. Among 47 fungal strains, 14 isolates showed antimicrobial activity
against at least three test pathogens and 16 isolates exhibited cytotoxic activity against Hela, MCF-7, and PC-3 cell lines.
Five fungal strains displayed significant bioactivities, were identified by ITS gene sequences belonging to three genera
Aspergillus, Penicillium, and Cladosporium. The data obtained here provided opportunities for the advanced research of
bioactive secondary metabolites from potential fungal strains.

Acknowledgments: This research was supported by Vietnam Academy of Science and Technology (Grant VAST04.07/22-23).
REFERENCES

Becerro MA, Lopez NI, Turon X, Uriz MJ (1994). Antimicrobial activity and surface bacterial film in marine sponges. J. Exp. Mar. Biol.
Ecol. 179(2): 195-205.

Bugni TS, Ireland CM (2004). Marine-derived fungi: a chemically and biologically diverse group of microorganisms. Natural Product
Reports 21(1): 143-163.



Chi HK, Ha TTH, Cuong LH, Hang TTN, Tuan ND, Nhung LTH, Huong LM (2018). Antimicrobial, Cytotoxic and Hemolytic Activities of
Marine Algae-Associated Fungal Isolates in Vietham. Journal of Marine Science and Technology 18(4): 406-412.

Choi BK, Trinh PTH, Lee HS, Choi BW, Kang JS, Ngoc NTD, Van TTT, Shin HJ (2019). New Ophiobolin Derivatives from the Marine
Fungus Aspergillus flocculosus and Their Cytotoxicities against Cancer Cells. Mar. Drugs 17(6): 346.

Handayani D, Ornando R, Rustini (2016). Antimicrobial Activity Screening of Symbiotic Fungi from Marine Sponge Petrosia nigrans
Collected from South Coast of West Sumatera, Indonesia. IJPPR 8(4): 623-626.

Luyen ND, Huong LM, Ha TTH, Cuong LH, Tai BH, Nhiem NX, Kiem PV (2019a). Polyoxygenated polyketides from the marine-derived
fungus Aspergillus micronesiensis. Vietham Academy of Science and Technology 57(5): 654-660.

Luyen ND, Huong LM, Ha TTH, Cuong LH, Yen DTH, Nhiem NX,Tai BH, Gardes A, Kopprio G, Kiem PV (2019b). Aspermicrones A-C,
novel dibenzospiroketals from the seaweed-derived endophytic fungus Aspergillus micronesiensis. The Journal of Antibiotics 72(11): 843-
847.

Singh RP, Kumari P, Reddy CRK (2015). Antimicrobial compounds from seaweeds-associated bacteria and fungi. Applied microbiology
and biotechnology 99: 1571-1586.

Teixeira TR, Santos GSD, Armstrong L, Colepicolo P, Debonsi HM (2019). Antitumor potential of seaweed derived-endophytic
fungi. Antibiotics 8(4): 205.

Trinh PTH, Tien PQ, Ngoc NTD, Ly BM, Van TT (2018). Isolation and screening marine fungi with antimicrobial activity from samples
collected in Nha Trang Bay, Vietnam J Biotechnol 16(1): 181-187.

Trinh PTH, Van TTT, Ngoc NTD, Hang CTT, Hoa LT, Trung DT, Khanh HHN, Hung LD (2019). Evaluation of antioxidant and
antimicrobial activities of marine fungi isolated from Nha Trang sea. Journal of Biology 41: 409-419.

Trinh PTH, Yurchenko EA, Yurchenko AN, Ngoc NTD, Trang VTD, Hang CTT, Van TTT, Thinh PD, Khanh HHN, Hung LD, Nguyen Dung
NHC (2022). Evaluation of cytotoxic activity of marine fungi isolated from sponges in Nha Trang Bay. Vietnam Journal of Marine Science
and Technology 22(1): 51-57.

Zhuravleva Ol, Belousova EB, Oleinikova GK, Antonov AS, Khudyakova YV, Raisin AB, Popov RS, Menchinskaya ES, Trinh PTH,
Yurchenko AN, Yurchenko EA (2022). Cytotoxic Drimane-Type Sesquiterpenes from Co-Culture of the Marine-Derived Fungi Aspergillus
carneus KMM 4638 and Beauveria felina (=Isaria felina) KMM 4639. Mar. Drugs 20(9): 584.

Zhang P, Li X, Wang BG (2016). Secondary metabolites from the marine algal-derived endophytic fungi: Chemical diversity and biological
activity. Planta Medica 82(9/10): 832-842.

HOAT TINH GAY BOC TE BAO VA KHANG KHUAN CUA CAC CHUNG VI NAM
PHAN LAP TU’ RONG BIEN THU THAP TU’ VINH NHA TRANG

Ngé Thi Duy Ngoc' %, Phan Thi Hoai Trinh?, Ekaterina A. Yurchenko?, Anton N. Yurchenko?, V6 Thi Diéu Trang?,
Lé Thi Hoa!, Dinh Thanh Trung?, L& Pinh Hung?!, Huynh Hoang Nhw Khanh?, Pham Bwc Thinh!, Bui Thi Nam
Phwong?

1Vién Nghién ctru va Ung dung cong nghé Nha Trang, Vién Han lam Khoa hoc va Céng nghé Viét Nam
2Viién Héa Sinh Hitu co Thai Binh Dwong, Phén vién Vién Béng, Vién Han lam Khoa hoc Nga
3Hoc vién Khoa hoc va Céng nghé, Vién Han Idm Khoa hoc va Céng nghé Viét Nam

TOM TAT

Nghién ctru nay nham danh gia hoat tinh khang khuén va gy doc té bao cua 47 chiing vi ndm bién phan 1ap tir cac mau rong bién thuoc
6 chi Hormophysa, Sargassum, Padina, Turbinaria, Enteromorpha va Ulva tai vinh Nha Trang. Dich chiét vi ndm dugc phan tich hoat
tinh khang khuén di vai ba ching vi khuén Gram duong (Staphylococcus aureus ATCC 25923, Bacillus cereus ATCC 11778, va
Streptococcus faecalis ATCC 19433), va bén chung vi khuin Gram am (Klebsiella pneumoniae ATCC 700603, Escherichia coli ATCC
25922, Salmonella typhimurium ATCC 14028 va Pseudomonas aeruginosa ATCC 27853) biang phuong phap khuéch tan dia thach.
Nghién ctru cho thiy 29,7% (14/47) dich chiét tir vi nim c6 hoat tinh khéng khuin déi vai it nhat ba chung vi khuén kiém dinh thir
nghiém. Ngoai ra, 16 dich chiét vi ndm (34,0%) thé hién hoat tinh gay doc doi véi té bao ung thu ¢d tr cung (Hela), ung thu vii (MCF-
7) va ung thu myén tién liét (PC-3) bang phuong phap MTT (3-(4,5-)dimethylthiazol-2-yI)-2,5-diphenyltetrazolium bromide). Nam
chung vi ndm c6 hoat tinh sinh hoc cao di dugc dinh danh 1a Cladosporium sp. 2104NT-1.2, Aspergillus sp. 2104NT-1.5, Cladosporium
sp. 2104NT-2.1, Penicillium sp. 2104NT-3.1, va Aspergillus sp. 2104NT-5.6 dua trén giai trinh ty gen vung ITS. Khao sat cia chung
t6i dd cung cap thong tin v& cac hoat tinh khang khuén va gy doc té bao cua cac chung vi ndm duogc phén 1ap tir rong bién tai Vinh
Nha Trang va lya chon cac ching vi nam tiém nang dé tim kiém cac hop chat khang sinh va chdng ung thu méi.

Tir khéa: Hoat tinh khang khuén, hoat tinh gay dac t& bao, vi nAm bién, rong bién.

* Author for corresspondence: Tel: +84-933861854; Email: duyngoc@nitra.vast.vn
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S4: 1046 /QD-TTVKIICN Ha Néi, ngay 18 thang 09 ndam 2023

QUYET DINII
A en N ~ Ar A - . ~ - ~
Ve vide thanh Idp Hoi dong danh gia luin vian thac si

GIAM DOC
HQC VIEN KHOA HOC VA CONG NG

Can cir Quvét dinh s6 303/0P- VHL ngay 01/03/2023 cia Chit tich Vién Haun
lém Khoa hoe va Cong nghé Viét Nam vé vige ban hanh Quy ché t6 chire va hoat dong

ctia Hoe vién Khoa hoc va Cong nghé; , )
Can cir Théng tu s6 15/2014/TT-BGDPT ngay 15/5/2014 cua Bo truong B

Gido duc va Ddo tao ban hanh Quy ché dao tao trinh do thac si;
Can ctr Quyét dinh sé 775/0D-HVKHCN ngay 21/11/2016 cua Gidm déc Hoc

vien Khoa hoc va Cong nghé ban hanh Quy ché dao tao trinh dé thac si;
Cén cik Quyét dinh 50 1488/0D-HVKHCN ngay 01/1 172021 cua Gidm déc Hoc vién
Khoa hoc va Cong nghé vé viéc cong nhén hoc vién cao hoc tring tuyén dot 2 nim 2021,
Can cir Quyét dinh 56 145/0P-HVKHCN ngay 03/03/2023 cua Gidm déc Hoc vién
Khoa hoc va Céng nghé vé vige cong nhdn dé 14i va cik nguoi hudng dén lugn vin thac st
Xét dé nghi ctia Trieomg khoa Khoa Céng nghé sinh hoc, Triedng phong Pao tao.

QUYET PINH:

Diéu 1. Thanh 14p HOi dong danh gid luan van thac sT cho hoc vién Bui Thi
Nam Phuong véi dé tai: “Nghlen ctru tuyén chon chiing vi ndm ¢6 hoat tinh sinh hoc
duoc phén lap tir rong bién & vinh Nha Trang”.

Nganh: Sinh hoc thyc ngh:em Mi sb: 84201 14

Danh séach thanh vién Hoi ddng danh gia luin viin kém theo Quyét dinh nay.

Piéu 2. Hoi dong c6 trach nhiém danh gia luan vin thac si theo ding quy ché
hién hanh cta B§ Gido duc va Pao tao, Hoc vién Khoa hoc va Cong nghé. Quydt dinh
nay c¢6 hiéu lyc trong thai han tdi da 60 ngay 1am vice ké tir ngay ky.

H01 dong tir giai thé sau khi hoan thanh nhiém wy.

Piéu 3. Truéng phong T chirc - Hanh chinh va Truyén thong, Trudng phong
bao ta0, Trudng phong K& toan, Truéng Khoa Cong ngh¢ sinh hoc, cdc thanh vién ¢o
t€n trong danh sach Hoi don;D va hoc vién cao hoc ¢6 tén tai Didu | chiu trach nhidm

thi hanh Quyét dinh nay./. ﬁ@

Noi nhén: . .
S GIAM DOCW
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- Luu ho so hgc vién; )
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Nganh: Sinh hoc thye nghi¢m
Ma sd: 84201 14

DANH SACH HQI PONG DANH GIA LUAN VAN THAC si

heo Quyét (7’1'77/1’.7(3, 1046 /OD-HVKHCN ngay 18/09 /2023
2\ cua Gidm doc Hoc vién Khoa hoc va Cong nghé)

1dp tr rong bién & vinh Nha Trang.

Neudi huréng dan: TS. Phan Thi Hoai Trinh

A 74 . A ’ A 5 . A » % &
én qé;}m: Nghién ciru tuyén chon ching vi nam cé hoat tinh sinh hoc duoc

- Vi¢n Nghién ciru va I'J'ng dung cong nghé Nha Trang,
Vién Han 1am KHCNVN

Trach nhiém |

l
[ T Hyviites, hg?c him; Chuyéx Co quan cong tic trong Hoi ‘
: hoc vi nganh ddng E
(’ , |PGS. TS. Do Vigt| Hoasinh Vién Hai duong hoc, Chi tich
| Ha hoc Vién Han 1am KHCNVN |
A T Vi sinh vat Chi nhanh ven bién, P
( 2. | TS. Vii Viét Diing e Trung tim Nhiét d6i Viét - Nga Phén bién 1
| . . Vién Hai duong hoc |
v ) 7 ‘
) 3. | TS. Nguyén Xudn Vy | Sinh hoc Vién Han 1dm KHCNVN Phan bién 2 |
TS.Cao Thi Thiy | Congnghe | Y ién Nehién ot va Ung dung cong | - (ry vien -
4. Hn Sol les nghé Nha Trang, )
g ; Vién Han 1am KHCNVN Thu ky
.. R Hoéa sinh Trudng Dai hoc Khanh Hoa, B
2 | e n Neyen hoc Uy ban Nhan dan tinh Khénh Hoa Wy vien

(Hpi dong gom 05 thanh vién)./. I



VIEN HAN LAM CONG HOA XA HOLCHU NGHIA VIET NAM
KHOA HOC VA CONG NG VN Doe ap - Tw do - Hanh phie
HQC VIEN KHOA HHOC V A CONG NG e

Nhicr Trang, ngay 2\ thdang W2 ncon 2023

BHON BAN HOP HOI DONG DANIT GIA LUAN VAN THAC SY

Tare hién Qu__\'él dinh sd: 1046/QD -1TVKIHCN ngay 18{‘)/2()23 cua Giam
doe Hoe vién Khoa hoe va Cong ngh¢ vé vice thanh lap Hoi dong danh gia luan
van thae sy cua hoe vién Bai Thi Nam Phuong

Tén dé tai: Nghién ctu tuyén chon ching vi ndm ¢é hoat tinh sinh hoc duge
phin 1dp 1y rong bién & vinh Nha Trang
Neanh/Chuyén nganh: Sinh hoc thue nghiém

Masd: 84201 14
Hom nay, ngay 24/10/2023 Héi dong di hop tai Vién Nghién ctru va Ung

dung céng ngh¢ Nha Trang vao lac 8hh00 Hoi df“)llg gém 05 thanh vién:

Chu tich hdi dong
Phén bién 1
Phan bién 2

1. PGS. TS. Dao Viét Ha

2.TS. Vi Viét Ding

3. TS. Nguyén Xuan Vy

4. TS. Cao Thi Thty Hing Uy vién thu ky

5. TS. B Van Nguyén Uy vién hoi dong

Thanh vién vfmg mat: 0/5 (Phan bién hodc Uy vién, da c6 ban nhan xét déng
v cho phép hoc vién duge bio vé trude Foi dong dénh gia luan vin thac s§).

NOI DUNG LAM VIEC

Bai dién co so dao tao doc quyét dinh thanh 1dp Hoi dong danh gia luin vin

2. Cht tich Hoi déng, diéu khién phién hop

Thu ky HP, doc 1f lich khoa hoc va bang diém ctia hoc vién

.
J.

4. Hoc vién trinh bay Iudn vin trude Hoi dong

5. Phén bién I: TS, Vi Viét Diing thong qua ban nhin xét cia vé ludn vin va cé

nhitng y chinh
DE tai ¢6 y nghia khoa hoc va y nghia thuc tién cao va mang tinh

Ludn vin ¢6 tinh ké thira nhung khong bi tring 1ip két qua nghién ctru ddi véi cac
NCKH da cong b tr ong va ngoai nude cho dén nay. Két qua ludn van duge trinh bay,

cap thidt cao.

10 rang, trung thuc va chinh xdc.
Noi dung nghién etru pht hop vaéi chuyén nganh va ma sé dio tgo.

Noi dung nghién ctru trinh bay 16 ring, day dv, khoa hoc, thidt ké nghién ctu la
mé hinh cit ngang, pht hop véi ndi dung nghicn ctru, phuong phap, vét lidu nghién



hoa hoe va phuhop vai cac noi dung, muc

(et day ducosok
hoe va ¢o do tin cqy ¢ao.

cuu duoe trinh bay chi
{tinh kkhoa

Gidu nehién e, Nghicn curt Mang

K&t qua nghicn cuu s
)3 mau

p e 8 . . . A e nhan Tan i
4 DA @i da phan ip vamo @ hinh thai 38 chung vi nam duge phan ldap frr
rone bién thu nhan & Vinh Nha Trang.

chang sinh, chong 0xy hoa, gay doc te

1 dii tim duoe 05 chung tiém nang cO

I va sang loe hoat tinh |
8 chung vi nam bicn v

+1.én men. ehictae
ao va hao vE e bio (3
hoat tinh ¢ao.
L+ Da dinh danh va xdy dung cay phat sinh loai cua 05 chung vi nam bicn tiém

nang.
Han ché thidu sot: Ra soat 101 ky thudt
Chu hoi: Thoi gian may thu mau rong la khi nao trong nam??
* K& ludn chung: Ludn vin dap ing ddy du yéu cAu cua mot ludn van thac s3.

6. Phan bién 2: TS. Nguyén Xufn Vy da thong qua ban nhan x¢t cua vé luan vén
voi cac v chinh:

[fa thue tidn khi tim kiém cac chung vi nim

Dé tai ¢6 v nghia khoa hoc va 'y ng
oc, dong thoi xac dinh vi trf phan loai clia

bién trong cting rong bién ¢6 hoat tinh sinh h
mot sb chiing co hoat tinh sinh hoc.
lap: Dé tai can 1ong quan thém hai cong trinh ngh

- Su khong trung
Viét Nam lién quan dén vi nam bién dé thay ro sy khong trung ldp hon.

- Pé tai phu hop vdi cae ndi dung nghién ctru va chuyén nganh dao tgo.
hép hién hanh, tham khao (& cic nguon tai liéu dang

ién ciu cua

- Pé tai str dung céc phuong p
tin cay.
- Két qua: D phan 1ap dugc 38 ching vi khuén tir 8 loai rong bién, 10 ching ¢6
hoat tinh khang sinh manh, hai ching c6 hoat tinh géy doc t€ bao manh va 3 chung co
hoat tinh bao v¢ té bao manh. Tac gia dd chon 5 chung dé dinh danh, trong do 1 ching
A ra tén Penicillium chermessinun, nhimg chiing con lai chua xac dinh duoc.
- Han ché thicu sot:
+ B sung day di danh myc chir viet it
- 2 ;‘- s 44 A . A ’ X A A \ A . A ~
) 4‘1\40 dau..aXem %6t cum tr“ vi ndm c6 nguon goe tir rong bién™ hay “vi ndm phdn
lap tir rong bien”
+ Cach trich dan tai liéu: Theo so thi khong dé nam
bi- ) ' ; [ L - A M N ”\ ~ N N /,\ My L ;
Chuong tong quan: Xem lai TLTK 86 23 (nén cip nhit 6 licu mot nhat)
LITS 1A v e s A 1T
ITS 1a vang bao tht, can ndi 1 12 phin nao hoje nén noi ka1 phan ITS
Ty 5 A e A g R oy
Trang 17, nhicu nghién ctu thi nén trich dan hon 2 TLTK

+ Ly do chon 05 chiing vi nam cén noi rd hon
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CDac dicm hinh thai ed quan sil dudi kinh hien vi khong?
Nen xem el so sanh vai chung phat hien o Vict

1 Nem xéeay tien hoa Vionam
Shai L tan dan xuat hicn o Viet Nam khong?

Nam v xem et ehung tm duoe coy
s Danh oid chnmes Tudn vin dat yéu ciu cna mot uan van Thac sy

Cae thand vien 1D va nhivng ngwoi tham dy néu can hoi
CPs. Bad Y an Neayéen thong qua ban nhan xcf [uAn vin va co cac y kicn:

Vo el cach didn dat mot so cau theo dung, van phong lkhoa hoc.

- Nem xétratngan TETK

- Thong nhat cach trich dan va cach vict dimg quy dinh

Cau hot:

l'ai sao lai st dung dung moi etylacetate dé trich xudt cic hop chat tir vi nAm?

Dianh gid chung: Ludn van dat yéu cau ctia mot lugn vin Thac sy
.
“ TS. Cao Thi Thiy Hing thong qua ban nhén xét luan vén va co cac cau not.

- Toc vién can bo sung ddy du thong tin & pl 1an phuong phap phan lap vi nam
b1r>1’ nhu hinh thai vi ndm bién dugc quan sat sau 3-5 ngay nudi cay nhu he nac? Bang
mat thuor ng, hay bzmo icinh hién vi? Lam sao dé biét khi nao chuno vi ndm 1am thuéan
ching dé tién hanh Juu gitt va thue hién cac budc nghién ciu tiép theo.

- Hoat tinh bao vé té bao Ia hoat tinh mdi, | shan phuong phéap cén noi rd hon muc
dich cua cac hop chit st dung huyét thanh thai bo, penicilin, streptomycin? Retenone

- Panh gid chung: Ludn vin dat yéu cdu cua mot lugn vin Thac sy
* PGS.TS Dae Vict Ha

- Théng nhit lai thudt ngfr sinh hoc: Xem xét lai tir nglr “kha nang sinh tong hop™
- D& xuAt: Nén xudt phat tir két qua ciia minh dé dua ra.
- Pédnh gid chung: Ludn vin dat ycu ciu cla mot ludn van Thae sy
8. Hoevien tra loi
Chn 1.Thoi diém thu mau rong bicn dé phan 1ap vi ndm bién trong nghtdn cuu
nay? ‘

Traloi: Cac mclLl lonb duge thu nhin vao thane 4, day 11 thot dicm rong sinh
trudng vi phat tricn manh nhit rong nim,

’L;u! 2. T sno st dung dung moi cthyl acetate dé nedm chidt sinh khdi va
moi truimg [en men cae chimg vi ndm bicn?

Trid boi: Day Ja dung moi chi¢t duge ph i 1on cie hop ehat chuyén hoa tha
cap duoc sinh tong hop boi ede chung, vi ng e Bén canh do, phdl [on cac tan hicu

nghién ciru vé céc hoat chét sinh hoe Wrvi nim bicn déu bao cdo su dung dung

2



moi ethyl acetate dé ngam chidt sinh khéi va moi truong 1én men cdce chung vi
nam bién. Chinh vi vay, hoc vién da st dung dung moi nay trong nghién ciu.

Cau 3. Tu mol mau rong bién cd (hé phan 1ap duoce 3-8 LhUﬂL vi nam hl(,ﬂ
Cac LhUH“ vi nam lmn nay da thé hién duge tinh da d; N VI N im bién trong mau

rong bién hay chua?

Tra loi: Trong qua trinh phan lap, cac leny thu nhan tir cac nmn rong bién
déu ¢é cde dae diém hinh thai khace biét nhau vé hinh dang ) v mau sac. Dicu nay
bude dau da thé hién duge sur da dang cua cac ching vi nam duge phan lap tir

rong bién.

Ciu 4. Cach chon ching vi ndm theo phd hoat tinh rong hay chon chung cé
hoat tinh cao nhat?

Tra loi: Lya chon uu tién cho chdng vi nam c6 hoat tinh cao nhat theo ting
muc dich nghién ctru cac hoat chat sinh hoc. ‘

Céc thay ¢d hdi dong nhat tri cao véi cée cau tra 101 cla hoc vién.
9. Nhin xét caa thay hwéng dan vé hoc vién

TS. Phan Thi Hoai Trinh da doc ban nhan xét clia gxdo vién huéng dan va cé nhiing
dénh gia cao vé qua trinh lam viée nghiém tic cua hoc vién.

10.Hdi ddng hop kin va cho diém
- Hoi dong bau ban kiém phiéu gdm 3 thanh vién:
1. Trudng ban: TS. Vi Viét Diing
2. Uy vién: TS. Nguyén Xuan Vy
3. Uy vién: TS. Cao Thi Thily Hang
- Két qua kiém phiéu nhu sau:
S6 phiéu phét ra: 05
S6 phiéu thu vé: 05
Téng sé diém: 42,7
Diém trung binh: 8,54
Piém thudng cong trinh cong bd: 0,75
Téng diém danh gid ludin van va thuong cong trinh cong bd: 9,29
- Két fuan cta Hji dong,' D¢ tai ddp g yéu ciiu etia m()t ludn van thae sy,

11. Ch tich Hoi don;_,, cong ho két qua, y¢n cau hoce vicn chinh sira lugn van
voi ede ndi dung sau:

Hinh thire: Ra sodt 16i chinh (4, thong nhat thudt nglr khoa hoce s dung

Noi dung: Chinh stra theo nhin xét ctia 02 phan bién



K&t Tugn: L udn viin ¢6 ndi dung nghicn ctu dap tmg duge yéu cau clia mot
luan vin thac sy, hoe vién chinh stra theo gop ¥ cia hoi dong va hoan thién hd so guri

co s& dao tao dung han.
Budi hop da két thie vao 11 gior ()() phut ngay 24/10/2023

Nha Trang, ngay 24 thang 10 nam 2023

THU KY HOI DONG CHU TICH HOI PONG
f L / e
Cao Thi Thuy Hang . Dao Viét Ha
AAC NHAN CUA r(&ISWTAO
PHO GIAM DOC




CONG HOA XA HOICHU NGIIA VIET NAM
Doe 1ap — Tu do — Tanh phue

BAN NHAN XET PHAN BIEN ILUAN VAN THAC Si

~ - N . s
Ho v tén ngudi nhdn xéte, L 1/ Mr”/ //wrry ........ Hoc ham, hoc vi: 7.5
Chure danh wong 1o dnnL ............... /f,m ..... tﬁfﬁg.‘}-...../ .................................................
Co quan cong tie: ... Ke.....ndand... Ver..... éreﬂ}ﬁ%ﬁ%ﬂgﬁ/ 9/5‘%5/"#?4,

Ho va tén hoe vien: Bui Thi Nam Phuong

Tén dé tai: Nghién ctu tuyén chon ching vi ndm ¢é hoat tinh sinh hoc duoc phén lap tir
rong bién & vinh Nha Trang

Chuyén nganh: Sinh hoe thuce nghiém. Mi sd: 842 01 14

NOI DUNG NHAN XET

I. Tinh ¢ap thiét, tinh thoi sy, ¥ nghia khoa hoc va thuc tién cua dé tai luan vin:

iﬁ” . Ttk aag}/%q’ ....... e N T A '” . Ao »A‘r& .....

ycca&cﬁam ....... /.;m’e;: ...... adu/ ..... 12'«‘.2 e s T .......

2. Surkhong tring 13p cua dé tai nghién ciru so véi cac cong trinh khoa hoc, luéin van da
cdng bd & trong va ngoai nude; tinh tr ung thuc, rd rang va diy du trong trich dan tai lidu

tham khao:
- ~

PR TR RRY 7 L NN (4~ N £ 7 1~ AN

......................................................................................................................................

3. Su pht hop giira tén dé tai vai ndi dung nghién ctu cling nhu véi chuyén nganh vi
mi sb dao lao:
(‘"ﬁ - - T — -~ [ .-~ ]
............ Ca..... A, dad.. nux@{,miﬂﬂ@yééwﬂé
. n A 7 O,

......................................................................................................................................
......................................................................................................................................

......................................................................................................................................



4§ tin ¢dy va tinh hi¢n A et phuong phip nghicn et di su dung dé hoan thanh

Juan van:

{ . )

’ £ .{ !

p ' e, 647 ,

d ( .G{x‘ LA %r«.,..;..‘tea ...... f/,-uﬂ ..... ;ﬁ/.‘(. ...... [
A i / 1131773(' r/f

(7/ /\@/(a G T TR st XN / /,a’dl/( ....... r'td’w ..... ,é’.éﬂ. ............................

i # . S
...(::’a.& ........... i€l ... 0T U Al .ﬂ ...... At r:.dy CCAAT e

5. K&t qua nghién ctru cua ludn van:
......... ,l/cqf’ﬁ?zca}{;maéc@ﬁvcﬁvo?{*/{&a ,A/g: md—lﬂ

AL ”/M Oy 2 /(me e L A &ZW ..... col...
/A.cs:‘u‘ ..... ol Laa..... /é./wuﬁ:, il b G/M ........ ed.... hal. mag.....

A:?z ....... Qu/fﬁ'; d{J .o’(o /ﬂ (.Z.y ...... Co..... . a&:é;?ﬁ

f(,éfy. ....... m/jﬁa/ ,4«\/ /ana et %-"/ Ja«’caa’:é«» .........
= O5 4:&7 ....... e Tt T ,ém‘ ..... L ... . Herd. .,

e U _'- ......... me../. ...... (.j’/:( ....... 7’& fmagffm L«“ﬂ@?f?éz&

7. Néu tac gia chua viét bai bao khoa hoc thi ndi dung cia Tudin viin 6 thé duge vidt
thanh cac bai bao dé gui ding trén trén tap chi khoa hoc, sach chuyén nganh hode tuyven
tap cong trinh hoi nghi khoa hoe ¢ip qudc gia, qum. ié hay khong?

............... //fa(gaftﬂrc://tivémf/)ée/ Vm...“‘;'.z.m.

....................................................................................................................................



SR 2 . Cn 51 vai mot ludn van Thac
8. K&t lugn chung (khing dinh mure dg dap tmg cic yéu clu doi vml mot )lu‘ an Thac
sty ludn van ¢o thé dua ra h-dn vé dé nhan hoe vi Thae st duge hay khong?):

............. Lﬁ;a/ wf,f,zé/,.@ﬂfmgm e
@.u’. ..........

..... & '/(,mi;wcfr'u nn LT A dmﬂ o
Pl o )
...... (:ﬁ....\.c/é.......cz’c)......A’.‘ﬁ.- et v et w\,/ﬁ/-zua« 7‘;&
<
..... /,d;
Khanh hoa, ngay@ 3 thang 10 ndm 2023
Xde nhin ciia co quan cong tic Ngudoi nhin xét

PHO criMmpdc (Ky, ghi 16 ho tén)
oz
Vit Viét Diing

Thi¢ng ta Ping Van Trung



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap — Tu do — Hanh phiic

BAN NHAN XET PHAN BIEN LUAN VAN THAC ST

Ho va tén ngudi nhdn xét: Neuyen Xudn Vy. Ioc ham, hoc vi: TS
Clure danh trong Hdi dong: UVPB 2

Co quan ¢ong tac: Vien Hai duong hoe, VAST

Ho va tén hoc vién: Bui Thi Nam Phuong

Tén dé tai: Nghién ciru tuyén chon ching vi nim c6 hoat tinh sinh hoc dugc phan 1ap tur

rong bién ¢ vinh Nha Trang

Chuyén nganh: Sinh hoc thuc nghiém. Ma sb: 84201 14

NOI DUNG NHAN XET

1. Tinh c4p thiét, tinh thoi sw, ¥ nghia khoa hoc va thuc tién cia dé tai luan vén:

Chét co hoat tinh tinh hoc tir sinh vét bién ngay cang dugc quan tAm do mirc d6 da dang
cua no. Pé tai co ¥ nghia khoa khoa hoc va thuc tién khi tim kiém cac chung vi nam
blen sbng cling rong bién ¢6 hoat tinh sinh hoc, dong thoi xac dinh vi tri phan loai mot

sb chiing ¢6 hoat tinh sinh hoc.

2. Su khong trung lap cua dé tai nghién clru so véi cac cong trinh khoa hoc, luan vin da
cong bd & trong va ngoai nude; tinh trung thue, rd rang va day di trong trich din tai liéu

tham khao:

Trén thé gidi da thuc hién viée phan lap vi nim tir nhidu ngudn khac nhau, ké ca rong
bién. Tai PH Nha Trang cong b6 28 loai nghi nhan méi cho Viét Nam va mét loai maoi
cho khoa hoc. Khac biét ¢ day la nguon thu: méi trudon nude va trén rong bién. Nhin
chung, dé tai da tbng quan tuong ddi day du, nhung thiéu hai céng trinh quan trong thurc
hién tai Nha Trang cia nhom tac gid DH Nha Trang.

3. Su pht hop gitra tén dé tai vdi ndi dung nghién ciru cling nhu v6i chuyén nganh va
mi so dao tao:

Dé tai thyc hién ba ndi dung bao gdm: Phan lap, tuyén chon va phén loai, nén tén dé tai
thé hién duge tinh khai quat nhét cia ba ndi dung nay. Vi vay tén dé tai 1a phi hop.

4. D¢ tin cdy va tinh hién dai cia phuong phip nghién ciru da sir dung d& hoan thanh
ludn vian:
Phuong phép phan 1ap, 1én men, thu nhin cao chiét, thir nghiém hoat tinh sinh hoc (hoat

tinh khéng sinh, chon;, oxy hoa, gay doc t& bao ung thu, bao vé té bao), va dic diém
hinh thai ngoai déu thuc hién theo cdo phuong phap hién hanh.

5. Két qua nghién ctru cta ludn vin:



I3

Tac gia da phan 1ap duoce 38 ching vi nim co hinh dang ngoai kh’ac nhatl tu 8 1$]arlnr§r?}i;
bién. Trong 38 ching duge kiém dinh, 10 ¢hing co hoat tinh khing khang sin bac >
trong do néi bic 14 2104NT-2.1. 14 Chung ¢6 hoat tinh bat g()c‘ tu do, “01' icb(":o
2104NT-1.3. V& tinh giy doe cho (& bao lai 1a hai chung khac 5.3 va 7.9. Hoat tinh bao
v& 1& bao o ching 1.3.3.3.7.7 i
Téng hop tr cde die tinh trén, tic gia di chon 1.5, 1.3,2.1,3.3 va7.7.d¢ xdc d;ph tcp
Khoa hoc dua trén chi thi 1TS. Trong 5 chung nay, chung 1.3 duge xac dinh la
Penicillium chermessinum, nhiimg chiing con lai chua xde dinh dugc.

6. Nhimg han ché, thiéu sot cia ludn van veé ndi dung, hinh thirc va ciu hot:

Nhin chung luan van trinh bay rd rang, logic gitra cac phén, d¢p mat va th‘fo mau quy
dinh. Tuy nhién dé hoan thi¢n thém, ludn vin con mot s6 161 nhd, 101 ky thuét khac

- B sung thém danh muc tir viét tht: Vi du H9¢2 (Tr71), _, Coa

- Phin md dau: xem x¢ét lai cum tir “vi nam c6 ngudn goc tur rong bien”, vi de~b1
hidu nhim v& tién hoa, nén ching thay bing “phén 14p tir rong bién” chord ﬂgf{la-
Cach trich din lai lidu cin hiu chinh lai cho pht hgp. Thong thuong, néu trich
din theo sé thir tu thi khong dé& nam. Trich dan truc tiép: Theo nghién ciru cua
Huynh Hoang Nhu Khénh va cing sy [s6 thi tu] cho réqg.....thay vi nam, Frich
dAn gian tiép: Y/ndi dung...[sb thir ty] (khong dé tén). D& nghi chinh sia lai.

- Chuong Tdng quan: Nén xem lai trich dan tai liu s6 23 vé thong ké da dang nam
bién, tim kiém xem hién nay trén thé gidi o co s& du liéu nao hay khong. Néu
khong c6 thi nén sir dung thong ké ciia Calabon va cs, 2023. Chay c6 dau. & don
vi hang ngan (Tr14). O chi thi 288 néi 1a viing béo thu nhung 13 vung nao? D1-
D3; D8DI10 cia 28S. Néu khong rd thi ghi mot phan cta 28S. Trang 15: cac loai
vi nAm thay vi nim. Trang 17, “Nhiéu nghién ctru” nhung trich dan c6é mot tai
licu 13 khong hop 1y. Nhin chung phan tdng quan rat chi tiét, nén kha dai, chiém
tGi 40 trang. Theo toi tac gia nén tap trung vao vi nam phén 1ap tir rong bién, con
nhitng ngudn khac minh ngén gon lai. Pdng thai xem nhitng chét hoat tinh nao
(dinh tinh/dinh luong) tir vi ndm da duge biét dén.

- Chuong két qua va thao luan

Pé tai nay thuc hién ndi dung cong viée rat nhiéu. Viéc chon lua S trén 38 chiing
dé phan tich cin dugc thé hién rd hon, thang diém nao, tiéu chi nao dé chon nam
chiing nay can thé hién r6 hon ni¥a. Dic diém hinh thai ¢ day chi m&i thyc hién
trén tryc quan bang mat thuong, chua ¢6 thé hién duoc hinh théi trong phén loai
hoc (cAu tric hién vi). V& chi thi phan tir, chi thi don 1é chua ddy du dé xac dinh
dung vi tri phan loai nhung ciing c6 thé tham khao duogc. Nén bd sung loai P.
vietnamense vao cdy tién hoa (MT102836). Néu tic gia tham khao k§ hon thi
ching 2104NT-3.3 la loai Aspergillus collinsii, 2014NT-7.7 1a loai A. petrakii,
2104NT-2.1 la loai Cladosporium pulvericola. Chi ¢6 ching 2104NT-1.5 1a d&
sp. Kiém tra xem Qanh muc cac loai da cong bd & Viét Nam ¢o hay chura. néu
chua minh ¢6 thé két ludn 1a loai ghi nhin mai cho Vi¢t Nam., D& xuit, cac ching
nay can phén tich chi tiét hinh thai vé& phan loai ddng thdi kiém nghi¢m thém cic
chi thi khac nhu 28S, BenA, CaM, and RPB2. C6 thé ndi dung nay cho nghién
ciru tiép theo.

7. NCu tac gia chuau vict bai bao khoa hoc thi ndi dung cua lugn vin ¢o thé duge vidt
thanh cac bai bao dé giri dang trén trén tap chi khoa hoc, sach chuyén nganh hojc tuyén
tap cong trinh hdi nghi khoa hoc cip quoc gia, qudc t¢ hay khong?



, N a A ik dé ef ; b ndi dun
Da cong bé trong Ky ycu hoi thao. Ticn hanh thém cac phén tich dé cong g g

sO 3.

L o 2 . m o e oA oAu d6i voi mOt ludn viin Tha
8. K&t Tuan chung (khing dinh mire do dip g cac yeu cau doi vol l}”l()l()lU:,ln AC
sT: ludn vin ¢o (h¢ dua ra bao ve dé nhan hoc vi Thac si duge hay khong?):

D& tai dap tmg cdce yéu cdu déi vai mot luan van Thac st luan van €o th¢ dua ra bao v¢

dé nhdn hoe vi Thac st duge. - - _
U\c{n%..:([u.«, ngay /2. thang 9. nam 2022

X:ic nhin cia co quan c(”)ngy\](:'lc Nguoi nhan xeét

K/T VIEN TRUONG (Ky, ghi rd ho tén)
PHO VIEN TRUONG g

Luu y:
- Nhdn xét dwoc lam thanh 02 ban, ¢6 chit ky cua nguoi nhdn xét va xdc nhdn cua co quan
cong tdc (néu dang cong tdc) va giti vé phong Dao tao 02 ngay trudc buéi bao vé.
- Diachilién hé: CV. Nguyén Thi Minh Tam phong Dao tao, Hoc vién Khoa hoc va Cong
nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam. 18 Hoang Qué'c Viét, Cau Gi(i\'.
Ha Néi. DT02438689977- 0946082099
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VIEN HAN LAM
KHOA HOC \/\(()N(leu VN
HQC Vll<Nl\ll()\ noc v \( ONG NGHE

CONG HOA XA HOI C 11U NGHIA VIET NAM

Doe Hap - Tu do - Hanh phic
Pk, Bane I s oo it

BAN GIATL'TRINH CHINI SUA LUAN VAN
THEO KET LUAN C UA HOI DONG DANH GIA LUAN VAN THAC Si

Ho tén hoce vién: Bui Thi Nam Phuong

Lap: BIO 21B

Tén dé tai lugn van: Nghién ctiu tuyén chon ching vi nam c6 hoat tinh sinh hoc

duge phdn 1dp tr rong bién ¢ vinh Nha Trang.

Chuyén nganh: Sinh hoc thuc nghiém

Mai sd: 8420114

Ngudi hudng dan khoa hoc: TS. Phan Thi Hoai Trinh

Ngay bao vé ludn vin: 24/10/2023

Can ctr bién ban hop hdi dong danh gia luan van thac si, hoc vién da chinh

stra luan van nhu sau:

STT | Noi dung dé nghi bo sung,

chinh sira

N9gi dung da bo sung, chinh sira

1 | B6 sung day dii danh muc chit
viét tit

D bd sung ddy di danh muc chit viét tit
(Trang 6)

2 | Cin xem xét cum tir “ vi ndm c6
nguon goc tlr rong bién” hay “vi

nam phéan I@p tir rong bién”

Da stra cum tir “ vi ndm ¢6 nguén gde tir
rong bién” thanh “vi nam dugc phan lap
tir rong bién” (Trang 11)

3 | Can néu & muc dich sir dung
rotenone trong phan phuong
phép thtr nghiém hoat tinh bao

vé te bao co tim

Da bd sung thong tin ddc t0 rotenone
trong phin phuong phap thir nghiém

hoat tinh bao vé t¢ bao co tim (Trang 44)

4 | Can néu ro6 vi sao lua chon 05

ching vi nam dé¢ dinh danh

Da néu ro ly do lya dmn 05 chung vi

nam dé dinh danh dua trén hoat tinh

J

sinh hoc (Trang 69)



5 ] Ihong nhat cach trich dan tai | Da chinh sira cach trich dan tai licu

‘I li¢u tham khao tham khao theo so trong luan van
f
o Ra soat, chinh stra eae 101 chinh | Da 1 soat, chinh sua cée 161 chinh ta,
' | ta, thudtnpr Khoa hoe trong Tudn | thugt ngir khoa hoc trong, luan van |
; van ‘
.‘ i |
Ha Noi, ngay thang  nam 2023
CHU TICH HQI DONG CAN BQ HUONG DAN HQC VIEN
// /y /?/[7///\_//
~ L o
PGS.TS. Pao Viét Ha TS. Phan Thi Hoai Trinh Bui Thi Nam Phwong

XAC NHAN CUA CO SO PAO TAO



