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(57) Séang ché dé cap dén ching vi nam Fusarium foetens AQFG6 thuan khiét vé mat sinh
hoc dugc phén l4p tir ré clia cAy dé tung Van Nam (dmentotaxus yunnanensis H.L.Li) phan
b6 tai Ha Giang, Viét Nam c6 hoat tinh chdng oxy héa cao loai bo gbc tw do DPPH, hydroxyl
14n luot v6i ty 16 phin tram e ché 1a 95,75%, 85,66% & nong do 800ug/ml, c6 hoat tinh
khang 6/6 chung vi sinh vat khiém dinh thr nghiém (Escherichia coli ATCC 11105,
Pseudomonas aeruginosa ATCC 9027, Staphylococcus epidermidis khang methicillin
ATCC 35984, Bacillus cereus ATCC 11778, Staphylococcus aureus khang methicillin
ATCC 33591, Enterococcus faecalis ATCC 29212) va mang trinh ty ADN vung ITS1-5,8S-
ITS2 ¢c6 @6 dai 500bp da dugc dang ky trén ngan hang GenBank NCBI (ma s6 OP020702).
Cao chiét thd céc chat c6 hoat tinh sinh hoc cua chung vi nam ndi sinh AQF6 duogc tach
chiét, phan lap, tinh sach va xac dinh duoc cAu tric hoa hoc cua 13 hop chét sach. Hoat chat
sinh hoc ¢6 tac dung trong viée diéu tri bénh nhiém khuan va hd trg diéu tri bénh ung thu,
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Linh vie ky thuit dwoce dé cip

Séng ché thudc linh vue cong nghé vi sinh vat hoc va cong nghé sinh hoc tmg dung
trong y duoc lién quan dén ching vi nAm ndi sinh trén cdy dé tung Van Nam c6 kha nang
sinh tong hop cac hoat chit chéng oxy cao. Cu thé, sang ché dé xudt ching vi ndm ndi sinh
Fusarium foetens AQF6 thuan khiét vé mit sinh hoc, dugce phan 1ap tir r& clia cdy dé ting
Van Nam (Amentotaxus yunnanensis H.L.Li) phan b tai Huyén Quan Ba, Tinh Ha Giang,
Viét Nam c6 kha ning sinh tdng hop céc hoat chit chdng oxy hda va khang khudn cao, cac
chét nay co6 tac dung trong diéu tri bénh nhiém khuan va hd tro diéu trj bénh ung thu, roi
loan tim mach va tiéu duong.

Tinh trang k§ thuit ctia sing ché

Ngay nay, x4 hdi phat trién kéo theo su phat sinh nhiéu yéu t§ méi nhu: moi trudong 6
nhiém, chat phu gia trong thie &n, cac chét c6 hai trong my pham, thudc 14, rugu bia, thic
an nhanh hay cang thang than kinh (stress). .. Day 13 nhiing tic nhan chinh gay ra gbe tu do.
Cac goc tur do hay néi chinh xac hon 1 cac chit hoat dong chira oxy (reactive oxygen species,
ROS) vi nito (reactive nitrogen species, RNS), 12 cdc dan xudt dang khir clia oxy va nito
phan tir gdy ra nhiéu bénh nguy hiém nhu ung thu, bénh tim mach, duc thiy tinh thé, hen
suyén, viém gan, ton thuong gan va céc bénh suy giam mién dich (Lee va cs., 2004).

Ap luc oxy hoa duoc biét dén 1a sy mit can bang cla céc loai oxy phan ung (ROS) va
c6 thé dugc dinh nghia 1a trang thai khi cac loai oxy phan Umg qua muc, dan dén nhiing thay
doi sinh 1y bénh tuong ty nhu hoi chimg thich img chung cla céc tac nhan gdy cang thing
té bao (Sies, 2015; 2017). Nguyén nhan truc tiép cia ap luc oxy hoa 1a sy mat cén bang gilra
cac goe tu do va chat chdng oxy hoa, trong d6 ROS duoc tao ra boi mot sb qué trinh ndi sinh
hodc ngoai sinh va céc tac dong ti€u cuc cua ching dugc vo hi¢u hda bdi cac bién phép
phong chéng oxy hoa (Pizzino va cs., 2017). Cac gbe tu do phd bién duoc sir dung trong mat
s6 luong 16n cac nghién ctu 1a 2,2-diphenyl-1-picrylhydrazyl (DPPH), gbc hydroxyl va
superoxit. Nhu vay, ROS bao gdm cé gbc tu do nhu hydro peroxit va oxy khéng gbe tu do
nhu, anion superoxit, oxy don va gdc hydroxyl 1a cac phén tir ¢ phan ng cao, ¢6 thé duoc
giam bdt thong qua bo sung chit chdng oxy héa (Griffiths va cs., 2016). Chat chdng oxy hoa
la cdc hop chit bao vé cac té bao do cac gde tu do gay ra. Cac phan Umg qua trung gian gbc
tu do ¢6 lién quan dén c4c bénh nhu ung thu, bénh tiéu duong, bénh Alzheimer, v.v.
(Maloney va cs., 2006). Do thuc té 1 chi ¢c6 mot sb chét chéng oxy héa duoc chép thuan cho
cac tmg dung 14m sang nén can phai tim kiém cac chat chng oxy héa méi va hiéu qua. Cho
dén nay, tac dung clia cac chét chdng oxy hoa hitu co 6 trong tu nhién déi véi hoa tri liéu
di duge thir nghiém théng qua mot sd nghién ctru in vitro va in vivo. Quercetin, mot trong
nhiing flavonoit ddi dao nhét c6 trong cac loai rau nhu hanh tdy va bong cai xanh, da duoc
chimg minh 13 ¢6 kha ning e ché sy phat trién cta t& bao ung thu budng trimg di can &
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nguoi (Teekaraman va cs., 2019). Mt polyphenol tu nhién dugc goi la resveratrol da dugc
chimg minh dé ngdn ngira suy giam nhéan thirc do hoa tri liéu thong qua céc thi nghiém trén
chudt (Shi va cs., 2018). Theo béo cdo, ROS duoc tao ra trong qua trinh didu tri b%mg thude
chéng ung thu khong chi gy dot bién ma con gép phan hinh thanh cdc khdi u 4c tinh tha
céip - mot tac dung phu ctia hoéa tri, trong khi mét sb chit chdng oxy hoéa ty nhién nhu vitamin
C va E c¢6 thé giam thiéu nguy co nay (Pedersen va cs., 1991; Guyton va Kensler, 1993;
Conklin, 2009). Mic di, mot sé chét chdng oxy hoéa hoc tong hop da dugce bé sung rong rai
trong thuc phdm cho con ngudi do tinh chét chéng oxy héa cao, chung c6 thé ting cudng
céc tac dung phu lién quan dén sirc khoe nhu sinh ung thu do butylat hydroxyanisol (BHA)
hodc tén thuong phdi boi butylat hydroxytoluen (BHT), khién chung it thich hop hon trong
viéc didu tri bang hoa chat diéu tri ung thu va céc phuong phap didu tri bénh lién quan khac
(Ito va cs., 1986; Hocman, 1988). Do d6, sy chu y dan dan duoc chuyén hudng sang cac chét
chéng oxy hda tu nhién tir cac nguén nhu vi sinh vat ¢o thé khéc phuc su that bai ctia hoa tri
cling nhu ngan nglra nguy co ung thu.

Vi ndm ndi sinh da dang ¢ trong thuc vat, dai dién cho ngudn tai nguyén sinh hoc doi
dao vé hop chét tu nhién c6 tiém nang khai thac trong linh vuc duoc phidm va ndng nghiép
(Schulz va cs., 2002). Chiing cu tri bén trong vat cht thuc vat ma khong gy ra céc triéu
chimg bénh 3 rang trong khi su twong tac trao dbi chit lién tuc gitta chung va vét chu
(Petrini, 1991; Wilson, 1995). Su tuong tac cua vi nim noi sinh véi cdy chu la mot trong
nhiing cach tiép can mdi truong tét nhit trong viée san xuét cac hop chit ¢ hoat tinh sinh
hoc. Dac biét, c6 mot sb loai vi ndm noi sinh ¢cé thé tu sinh té)ng hop céc chét trao ddi chat
¢6 ngudn gde tir cdy cha. Theo bio cdo, vi nAm ndi sinh Penicillium griseofulvum c6 thé
téng hop huperzine A, mot duge chit tién phong trong viée giam 4p luc oxy hoa va didu tri
bénh Alzheimer, ¢6 ngudn gdc tir cdy thudc thach ting ring cua (Huperzia serrata) (Wang
va ¢s., 2011). Nhiéu chit chéng oxy hoa va chdng ung thu khéac ciing di duoc chirng minh
1a do vi ndm ndi sinh tao ra (Zhao va cs., 2011). Tuy nhién, chua cé nhiéu nghién ciru vé da
dang vi nim ndi sinh trén cay duoc liéu (Huang va cs., 2008). Samanthi va cong su (2015)
da phan 1ap dugc hai hop chit polyketit méi tir ching vi ndm P. citrinum US/PA/06 gdm 5°-
axetyl-3,5,7 —trimethoxy-3’H-spiro[cyclohexa [2,4] diene-1,1’-isobenzofuran] -3’,6-dion
va axit 4-axetyl-2’- hydroxy-3’,5’,6-trimethoxy biphenyl-2-carboxylic thé hién hoat tinh
chéng oxy hoa véi gia tri ICso 1an luwot 1a 159,7 + 22,3 va 68,6 + 4,3pg/mL. Chung vi ndm
Cladosporium cladosporioides KT384175 dugc phan lap tu rong (Sargassum wightii) cling
thé hién kha nang chdng oxy héa cao va dang dugc nghién ctru phan tach cac hoat chét sinh
hoc (Hulikere va cs., 2016). Hop chat variecolortin A dugce thu nhén tir ching vi ndm
Eurotium sp. SCSIO F452 thé hién hoat tinh bt gbc tu do DPPH véi tri ICso 58,4uM (Zhong
va cs., 2018). Bén canh d6, mot dan xuét chromon méi, arthon C ti chung vi nim bién sau
Arthrinium sp. UINMF0008 ciing ¢ kha nang bat gdc tu do DPPH va ABTS véi gia tri ICso
lan lugt 16,9 va 18,0uM (Bao va cs., 1982). Céc bdo cao ciing cho thay, nhiéu hop chat
chéng oxy hoa d duge thu nhan tir cac ching vi nam bién nodi sinh. Cu thé, ching vi ndm
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A. wentii EN-48 n6i sinh & rong bién (Sargassum spp.) ¢6 kha nang sinh téng hop 8 hop chat
thé hién kha ning bét gbc tu do DPPH véi gia tri ICso tir 5,2 — 99, 4pug/mL gdm mot din xudt
anthraquinon md&i (wentiquinon C), mdt din xuidt benzamit mé&i (methyl 4-(3,4-
dihydroxybenzamit) butanoat) ciing v6i 6 hop chit phenolic (Li va cs., 2014). Bén canh do,
cac hop chét khang khuén, cu thé 13 fusarithioamide A da dugc xac dinh trong chiét xuét etyl
axetate ca vi nAm ndi sinh Fusarium chlamydosporium (Ibrahim va cs., 2016). Nghién ctru
sau hon cla chung vi ndm Fusarium tricinctum da phan 1ap duoc 3 hop chét khang khuin
bao gdm fusarielin B, enniatin B va fusartricin (Zhang va cs., 2015).

O Viét Nam, dé tung Van Nam (dmentotaxus yunnanensis H.L.Li) thudc chi D¢ ting
(Amentotaxus Pilg.) thudc ho Thong do (Taxaceae) ¢b 6 loai trén thé gidi phan bd chi yéu &
Bic An D¢ dén Pai Loan va Trung Qubc (V3 Van Chi, 2003). Cay dé ting Van Nam phan
b6 & Lao Cai, Ha Giang, Yén Bai, Quang Ninh. Theo Sach doé ctiia IUCN vé céc loai bi de
doa, dé ting Van Nam da dugc phan loai 12 loai S& nguy cap (VU). Bén canh do, loai hat
tran nay ciing da duoc liét vao danh sach céc loai thuc vat c6 quén thé cuc nhd (PSESE) can
duoc ctru ho khan cép bdi chinh quyén dia phuong Van Nam (Ma va cs., 2013). Da ¢6 mdt
s6 cong trinh nghién ctu trén thé gidi vé& thanh phan héa hoc cua loai dé ting Van Nam.
Theo Li va cong su (2003) thi cdc hop chat chinh duoc phén 14p tir loai nay 1a amentoflavon
biflavonoit va abietan diterpenoit torreyayunmin. Theo nghién ctru ctia Tran Huy Thai va
cong su (2020) ham luong tinh dau tir 14 loai dé ting Van Nam dat 0,01% (theo nguyén liéu
khd). Bang phuong phap sic ky khéi phd (GC/MS), 50 thanh phan héa hoc cua tinh dau tu
14 loai dé ting Van Nam chiém 88,96% tong luong tinh dau da duoc x4c dinh. Thanh phan
chinh cta tinh dau gém: a-pinen (21,91%), kaur-16-en (13,03%), a-calacoren (9,42%), 6-
cadinen (6,23%) va B-caryophyllen (4,9%). Day la dan liéu méi vé thanh phan héa hoc cta
tinh dau loai dé tung Van Nam ¢ Viét Nam. O Viét Nam va trén Thé gi6i true day da c6
nhiéu dé tai nghién ctru vé vi nim ndi sinh; tuy nhién, céc nghién ctru vé vi nAm ndi sinh &
dé ting Van Nam (dmentotaxus yunnanensis H.L.Li) c6 kha ning sinh tong hop cac hoat
chit chéng oxy hoa, khang khuin dén nay chua c6 cong bd nao.

Bén chit ky thuit clia sang ché

Sang ché dé xudt chung vi nim ndi sinh Fusarium foetens AQF6 thuan khiét v& mit
sinh hoc duge phan 1ap tir ré ctia cdy dé ting Van Nam (dmentotaxus yunnanensis H.L.Li)
phéan bd tai Huyén Quan Ba, Tinh Ha Giang, Viét Nam (23°8'16" N 105°0'44" E) ¢6 kha
nang sinh tong hop céc hoat chat chdng oxy héa va khang khudn cao, céc chét nay cé tac
dung trong diéu tri bénh nhiém khuén va hd tro didu tri bénh ung thu, 161 loan tim mach va
tiéu duong.

Chung vi ndm ndi sinh AQF6 thuan khiét vé mat sinh hoc theo sang ché mang trinh tu
ADN viung I'TS1-5,8S-ITS2 c6 d6 dai 500bp va dugc dang ky trén ngan hang GenBank (ma
s6 OP020702). Cao chiét thd cac chét ¢6 hoat tinh sinh hoc thd cta ching AQF6 ¢6 hoat tinh
chong oxy héa cao loai bo gbe tu do DPPH, hydroxyl 14n luot véi ty 18 phan tram e ché 1a
95,75%, 85,66% & ndng dd 800pg/ml va c6 hoat tinh khéng 6/6 chtng vi sinh vat kiém dinh
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thr nghiém (Escherichia coli ATCC 11105, Pseudomonas aeruginosa ATCC 9027,
Staphylococcus epidermidis khang methicillin ATCC 35984, Bacillus cereus ATCC 11778,
Staphylococcus aureus khang methicillin ATCC 33591, Enterococcus faecalis ATCC
29212). Cao chiét tho cac chit ¢6 hoat tinh sinh hoc cua ching vi ndm ndi sinh AQFo6 dugce
tach chiét, phan 14p, tinh sach va x4c dinh duoc cdu tric hda hoc cia 13 hop chét sach (cyclo-
pro-val (1), axit 2-hydroxybenzeneaxetic (2), p-hydroxybenzaldehyt (3), 2- ( 4-
hydroxyphenyl) etanol (4), axit p-hydroxybenzenaxetic (5), axit phenylaxetic (6), axit
salixylic (7), 6,8-dihydroxy-3-metylisocoumarin (8), daidzein (9), 2-axetyl-1,4,5,7-
tetrahydroxy-9,10-anthraquinon (10), isoformononetin (11), -2’-deoxyadenosin (12), f-
adenosin (13)). O ndng d6 800pg/ml hoat tinh chéng oxy héa DPPH cta hoat chit cyclo-
pro-val, 6,8-dihydroxy-3-methylisocoumarin, 2-axetyl-1,4,5,7-tetrahydroxy-9,10-
anthraquinon dat trén 50% va hoat tinh chdng oxy héa hydroxyl cta hoat chit axit p-
hydroxybenzeneacetic, 6,8-dihydroxy-3-methylisocoumarin va f-adenosin dat trén 90%.
Hoat dong chéng oxy hoa ctua hau hét cac hoat chét di voi superoxit manh dat trén 72%.

Mo ta van tit cac hinh vé

Hinh 1 13 hinh 4nh thé hién hinh thai khuén lac cta chiing vi nAm ndi sinh AQF6 trén
moi truong PDA sau 5 ngay nudi ciy. Khuan lac ban déu c¢6 mau trdng hoi nga hong, dang
so1 bong xép. Mit sau khudn lac c6 mau héng nhat, khuan lac tron.

Hinh 2 12 hinh anh thé hién hinh thai bao tr ciia chuing vi ndm ndi sinh AQF6 chup trén
kinh hién vi quang hoc (d6 phéng dai 400 14n). Cudng sinh bao ttr don doc hodc phan nhanh,
phan dinh sinh ra nhiéu bao t dang thé binh, bao tr trdn hinh bau duc.

Hinh 3 1a so db phan 1ap céc hop chét tir phan doan D, E ctia cao chiét cia ching AQF6,
cac hop chat sach phén 1ap duoc dinh tén theo ky hiéu trén so dd lan luot 1a cyclo-pro-val
(1), axit 2-hydroxybenzeneaxetic (2), p-hydroxybenzaldehyt (3), 2-(4-hydroxyphenyl)
etanol (4), axit p-hydroxybenzeneaxetic (5), axit phenylaxetic (6), axit salixylic (7), 6,8-
dihydroxy-3-methylisocoumarin (8), daidzein (9), 2-axetyl-1,4,5,7-tetrahydroxy-9,10-
anthraquinon (10), isoformononetin (11), f-2'-deoxyadenosin (12) va f-adenosin (13).

Hinh 3 12 hinh anh thé hién phé "H NMR (A) va '3C NMR (B) cta hop chét cyclo-pro-
val (1).

Hinh 4 14 hinh anh thé hién phd 'H NMR (A) va 3C NMR (B) ctia hop chét axit 2-
hydroxybenzeneaxetic (2).

Hinh 5 1a hinh anh thé hién phd '"H NMR (A) va *C NMR (B) cta hop chit p-
hydroxybenzaldehyt (3).

Hinh 6 13 hinh anh thé hién phé '"H NMR (A) va 3C NMR (B) cua hop chét 2-(4-
hydroxyphenyl) etanol (4).

Hinh 7 14 hinh anh thé hién phd 'H NMR (A) va 3C NMR (B) cta hop chét axit p-
hydroxybenzeneaxetic (5).
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Hinh 8 13 hinh anh thé hién phd 'H NMR (A) va 3C NMR (B) cia hop chét axit
phenylaxetic (6).

Hinh 9 12 hinh anh thé hién phd 'H NMR (A) va '3C NMR (B) cta hop chét axit
salixylic (7).

Hinh 10 1& hinh anh thé hién phé '"H NMR (A) va '3C NMR (B) cua hop chat 6,8-
dihydroxy-3-methylisocoumarin (8).

Hinh 11 14 hinh 4nh thé hién phd 'H NMR (A) va '*C NMR (B) cta hop chit daidzein
9).

Hinh 12 1a hinh anh thé hién ph6 '"H NMR (A) va '*C NMR (B) ctia hop chit 2-axetyl-
1,4,5,7-tetrahydroxy-9,10-anthraquinon (10).

Hinh 13 14 hinh anh thé hién phd 'H NMR (A) va '3C NMR (B) cta hop chét
isoformononetin (11).

Hinh 14 13 hinh anh thé hién phé 'H NMR (A) va '*C NMR (B) ctia hop chét B-2'-
deoxyadenosin (12).

Hinh 15 12 hinh anh thé hién phd 'H NMR (A) va *C NMR (B) ctia hop chat f-adenosin
(13).

Hinh 16 14 cAu tric héa hoc cia hop chét sach 1-13 tir dich 1én men cta chung F. foetens
AQF6.

Hinh 17 12 hinh &nh thé hién hoat tinh chéng oxy héa ctia cao chiét tir ching vi nAm
noi sinh F. foetens AQF6. Kha nang khtr gbc gbe hydroxyl tu do, DPPH va kha nang danh
bat gde superoxit.

MG té chi tiét sang ché

Sang ché dé cap dén ching vi nim ndi sinh F. foetens AQF6 thuan khiét vé miat sinh
hoc, dugc phan lap tir ré cia cay dé tung Van Nam (4dmentotaxus yunnanensis H.L.Li) phan
b6 tai Huyén Quan Ba, Tinh Ha Giang, Viét Nam c6 kha nang sinh téng hop céc hoat chét
chéng oxy hoa, khang khuan cao, cac cht nay c6 tic dung trong diéu tri bénh nhidm khuin
va hé trg diéu tri bénh ung thu, rdi loan tim mach va tiéu dudng.

Viéc phan lap chung thudn khiét v& mit sinh hoc tir r& cia dé tung Van Nam
(Amentotaxus yunnanensis H.L.Li) phan bb tai Huyén Quan Ba, Tinh Ha Giang, Viét Nam
duoc thuc hién theo phuong phap ctia Kumar va cong su (2019) cé cai tién nhu mo ta sau
day. Mau & cay dé ting Véan Nam (dmentotaxus yunnanensis H.L.Li) phan b tai Huyén
Quan Ba, Tinh Ha Giang, Viét Nam dugc cat thanh tirng khuc nho dai 2-3cm rira sach béng
nudce sach roi khr tring 1an luot bang etanol 70% (v/v) trong 30 gidy, NaOCI 3,5% (v/v)
trong 2 phut va rira tiép véi etanol 70% (v/v) trong 2-5 gidy. Sau d6, rira lai bang nudc cat
khir tring 4 1an. Cac mau ré cdy duoc cit thanh timg 14t nho (0,5x0,5x0,5¢m), dat cac lat nhod
lén dia Petri chira mdi truong PDA (Moi trudng PDA ¢6 thanh phan méi truong (g/l) nhur
sau: dich chiét khoai tay 200, dextroza 20, thach 20 va 1 lit nudc cét) c6 do pH =6,5-7,0, cb
b6 sung streptomycin sulphat (100mg/L) v6i khoang cach ddng déu va duoc danh sé ki hiéu,
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thur tu riéng tuong img. Cac dia dugc nudi ¢ nhiét do 28°C trong thoi gian 5-7 ngay, theo
d5i cdc dia hang ngay dé kidm tra su phét trién cta cac khudn lac nAm. Ciy chuyén cac soi
nam cia cac ching nidm phén 1ap duoc tir cac dia ban dau sang dia thach PDA c6 bd sung
streptomycin sulphat (100mg/L) méi va nudi & nhiét do 28°C trong thoi gian 5-7 ngay, theo
ddi va cdy chuyén dén khi thu dugc cac ching nAm thuan khiét vé mit sinh hoc.

Céc chung nam thuan khiét vé mét sinh hoc dugce phan loai béng hinh thai va doi chiéu
v6i cce dic diém duge mé ta theo sach dinh tén loai vi nAm ndi sinh ctia Raper va Thom
(1949), Samson va cdng sy (2011), Stolk va Samson (1972), Crous va Groenewald (2015).
Sau dé, tach chiét hé gen cua cac chung nam thu duge bang kit tach chiét ADN (QIAamp
ADN mini kit (Qiagen, Hilden, Duc) va khuéch dai cac ving ITS cung véi gen 5,8S rARN
bing cap modi dac hidu ITS1 (5- TCCGTAGGTGAACCTGCGG — 3°) va ITS4 (5° —
TCCTCCGCTTATTGATATGC - 3°). Tiép theo, cac vung ITS cung voi gen 5,8S rARN
thu duoc duge xdc dinh trinh tu nucleotit béng may giai trinh ty Sanger (First BASE
Laboratories Sdn. Bhd., Malaysia). Trinh ty nucleotit dugc phéan tich bang phan mém
ClustalX v.1.81 va trinh tu vung dugc dbi chiéu trén Ngin hang dir lidu gen NCBI
(GenBank) bang cong cu BLAST va dinh danh.

Chung vi nam noi sinh thuén khiét vé mat sinh hoc sau khi dinh danh duoc tiép tuc
duoc nudi cay va dich 1én men tiép tuc duoc tach chiét biang dung mdi hitu co, phan 1ap thu
duoc cac cht sach va thir nghiém hoat tinh Chéng oxy hda, hoat tinh khang khuén cla céc
hop chat phan l4p duge. Ching ndm thir nghiém dugc nudi cdy trong hé thdng 1én men quy
md 70 lit mdi truong RM (M6i truong RM ¢6 thanh phan méi truong (g/1) nhu sau: dich
chiét khoai tay 200, NH4SO4 3,0, MgSO4 0,5, KH2POs 2, glucoza 40, pepton 0,5, cao ndm
men 0,8, phenylalanin 0,01 va 1 lit nuéc céit, gia tri pH 5,0) & nhiét do 28°C, khuéy 200
vong/phut trong 10 ngay. Dich 1én men mang di ly tam voi tde do 4000 vong/phut trong 15
phut 6 4°C trén may ly tdm (Sorvall Evolution RC) thu dugc dich 1én men va sinh khéi uét.
Céc chét ¢6 hoat tinh sinh hoc tur dich 1én men va sinh khdi w6t duoe tach chiét theo phuong
phép cua Miche’le va cdng su (2020) c6 cai tién nhu mé ta sau day. Dich 16n men duoc tach
chiét 3 14n bang dung mai hitu co etyl axetat theo ty 16 1:3 (thé tich dung méi : thé tich dich
1én men) thu duoc dich chiét ndm, chinh 1a dich chiét chit c6 hoat tinh sinh hoc toan phan.
Dich chiét ndm tiép tuc ¢d quay & 60°C bang thiét bi cé quay (Buchi R124, Thuy S§) dé loai
b6 dung mdi. Sinh khéi w6t dugce siy khd & nhiét d6 40 — 50°C sau d6 duge xay nhuyén va
chiét 2 1an v6i dung moi metanol theo ty 16 (3 thé tich dung moi : 1 khéi luong sinh khéi
kho). Dich chiét sinh khéi ndm tiép tuc c6 quay & 50°C bang thiét bi c¢6 quay (Buchi R124,
Thuy S§) dé loai bd dung moi. Sau dé dich chiét chit c6 hoat tinh sinh hoc toan phan duoc
lam kho va can dén khéi luong khong ddi (cao chiét). Cao chiét hoat chét sinh hoc thd duoc
bao quéan & 4°C cho cac thir nghiém phan 1ap, tach chiét chat sach c6 hoat tinh chdng oxy
héa va va xac dinh hoat tinh chdng oxy hoa, hoat tinh khéng khuan cta cao chiét.

Thuc hién viéc phan 1dp va xac dinh cac ddc tinh sinh trudng va phat trién nhu néu
trén, tic gia sang ché da thu duge ching vi nim thudc chi Fusarium thuan khiét vé mt sinh
hoc. Chung vi ndm nay c6 doan gen ITS1-5,8S-ITS2 c6 kich thudc 500bp va co do tuong
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dong > 99% va c6 d6 dai doan so sanh > 98% so voi cac ching Fusarium duoe dbi chiéu
trén hang dir liéu gen NCBI va duoc dinh danh 13 Fusarium foetens AQF6 (ma s GenBank
0OP020702).

Chuting vi ndm néi sinh F. foetens AQF6 thuan khiét vé mit sinh hoc theo sang ché c6
kha nang sinh tong hop hoat chit c¢6 hoat tinh chéng oxy héa cao loai bo gbe tu do DPPH,
hydroxyl 1an luot v6i ty 18 phan tram tc ché 14 95,75%, 85,66% & ndng do 800ug/ml va co
hoat tinh khéng 6/6 chiing vi sinh vat kiém dinh thtr nghiém. Cao chiét thé cac chat c6 hoat
tinh sinh hoc cua chung vi nim ndi sinh AQF6 dugc tach Chiét, phan lap, tinh sach va xac
dinh dugc cdu tric héa hoc cua 13 hop chat sach (cyclo-pro-val (1), axit 2-
hydroxybenzeneaxetic (2), p-hydroxybenzaldehyt (3), 2- ( 4-hydroxyphenyl) etanol (4), axit
p-hydroxybenzenaxetic (5), axit phenylaxetic (6), axit salixylic (7), 6,8-dihydroxy-3-
metylisocoumarin (8), daidzein (9), 2-axetyl-1,4,5,7-tetrahydroxy-9,10-anthraquinon (10),
isoformononetin (11), B-2’-deoxyadenosin (12), B-adenosin (13)). O ndng d6 800pg/ml hoat
tinh chéng oxy hoa DPPH ctia hoat chat cyclo-pro-val, 6,8-dihydroxy-3-methylisocoumarin,
2-axetyl-1,4,5,7-tetrahydroxy-9,10-anthraquinon dat trén 50% va hoat tinh chéng oxy hoa
hydroxyl ctia hoat chat axit p-hydroxybenzeneacetic, 6,8-dihydroxy-3-methylisocoumarin
va -adenosin dat trén 90%. Hoat dong chéng oxy hda cua hau hét cac hoat chat dbi vai
superoxide rdt manh dat trén 72%. Téng 13 hop chét sach c6 hoat tinh Chéng oxy hdéa va
khéng khuén cao, cdc chat nay c6 tc dung trong didu tri bénh nhiém khuan va hé tro diéu
tri ung thu va giup bao vé té bao khoi cac gbe tu do tao trong cac qué trinh oxy hoa nén ngan
can hay la cham qua trinh nay. Day la mot trong cac nghién ctru dau tién & Viét Nam va la
chung co tiém nang Gng dung lam nguyén liéu trong san xuat hoat chét chéng oxy hoa va
chit khang khuin quy mo 16n don gian ma lai cho hiéu suét chdng oxy hoa va khang khuén
cao, phuc vu diéu tri bénh nhiém khuén hd tro didu tri cac bénh ung thu va lam sach cac géc
tu do co nguén tor ty nhién, md ra hudng di moi ¢d hi¢u qua trong viée diéu tri bénh nhiém
khuan va hd tro diéu tri bénh ung thu, r6i loan tim mach va ticu duong tai Viét Nam, gép
phan giam gi4 thanh san pham, ning cao sirc khoe cong ddng va tang hiéu qua kinh té va xa
hoi.

Chung vi ndm ndi sinh F. foetens AQF6 theo sang ché hién dang duoc luu giit tai Trung
tam Giong va Bao ton ngudn gen vi sinh vt — Vién Cong nghé sinh hoc — Vién Han lam
Khoa hoc va Céng nghé Viét Nam duéi dang thuan khiét v& mat sinh hoc, trong méi trudng
PDA trong diéu kién lanh sdu -20°C va -86°C, ddng thoi bao tir cia chtng duoc luu giit trong
cat.

Vi du thye hién sdng ché
Vi du 1: Phén 1ap chiing vi nAm ndi sinh ¢ kha nang sinh téng hop chat cac chat chéng oxy
héa va khang khuan

Mau ré ctia cdy dé tung Van Nam (4dmentotaxus yunnanensis H.L.Li) phan bd tai Huyén
Quan Ba, Tinh Ha Giang, Viét Nam dugc rira sach bé'mg nudce, khu trung lan luot béng etanol
70% trong 30 gidy, sau dé khi tring bé mit bang NaOCI 3,5% trong 2 phit va etanol 70%
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trong khoang thoi gian 2-5 gidy; sau cing, cac mau dugc rira lai bang nuée cit khir trung 4
lan. Sau khi duoc xir 1y, cdc mau 14 cay duoc cit thanh tung lat nho (0,5x0,5x0,5cm) va duogc
dat 1én dia Petri chira mdi truong PDA véi khoang cach dong déu va duoc danh s ki hiéu,
thur tu riéng tuong tng. Céac dia dugc nudi ¢ nhi¢t dd 28°C trong thoi gian 5-7 ngay, theo doi
cac dia hang ngay dé kiém tra su phat trién ctia cdc khuén lac vi nAm ndi sinh. Céy chuyén
cac soi ndm cia chiing phan 14p tir cac dia ban dau sang dia thach PDA-G mdi, nudi & nhiét
d6 28°C trong thoi gian 5-7 ngdy, theo ddi va cdy chuyén dén khi thu duoc cdc ching ndm
thudn khiét vé& mat sinh hoc.

Két qua da phan 1ap dugce chung duge ky hidu 1a AQF6 ¢6 thdi gian sinh trudng 5-7
ngdy nudi cdy trén moi truong PDA. Nudi cly ching AQF6 thuan trén moi trudng PDA
thach nghiéng dén khi khuén ty nim phat trién pht kin mit thach, sau d6 bd sung glycerol
15% vo trung, gitt & 4 — 10°C dé luu gitr va bao quan ching giéng.

St dung phuong phép phén loai truyén thdng vi nim dua trén dic diém hinh thai cla
ching. Pic tinh hinh thai ciia vi ndm duoc xac dinh dua trén dic diém hinh thai khuan lac;
hé soi, hinh théi, vach ngan soi ném; bao tlr va cuéng bao tur theo cac khoa phan loai cta
Raper va Thom (1949), Samson va cong su (2011), Stolk va Samson (1972), Crous va
Groenewald (2015) dé so bo nhan dang, phén loai chang vi ndm nodi sinh AQF6 dén chi.

Chung vi ndm ndi sinh AQF6 duoc nudi cdy phat trién trén méi trudng PDA & 28°C,
quan sat dac diém hinh théai, mau sic va kich thude khuén lac. Hinh thai khudn lac ctia chung
vi ndm noi sinh AQF6 trén moi truong PDA sau 5 ngay nudi cay dugc thé hién trén hinh 1.
Khuan lac cia ching vi nAm ndi sinh AQF6 ban ddu c6 mau trang hoi nga hong, dang so1i
bdng xép. Mat sau khuan lac ¢6 mau héng nhat, khuén lac tron. Chuén bi lam kinh, lamen
va cac dia Petri dd duge khtr tring. Dung que cy 1y mot miéng thach c6 soi ndm phat trién
kich thudce khoang 0,5x0,5cm dat 1é€n lam kinh roi léy lamen day 1én bé& mat miéng thach.
Sau dé dat lam kinh chtta lamen do6 vao trong dia Petri. Nudi & 28°C trong khoang thoi gian
5-7 ngay cho dén khi soi ndm moc lan déu bé mit lamen. Quan sat tiéu ban bang kinh hién
vi quang hoc (d6 phéng dai 400 14n), quan sat ddc diém hé soi, bao tir, cudng bao tir va véch
ngdn cua chung nim. Nhén dang so bd chung vi nam qua mau sdc, hinh thai khuan lac cung
dac diém vi hinh thai theo cic khéa phan loai. Hinh théi cta soi khudn ty va bao tir cta chung
vi ndm ndi sinh AQF6 dugc thé hién trén hinh 2, trong d6 Cudng sinh bao tir don doc hodc
phan nhanh, phan dinh sinh ra nhidu bao tir dang thé binh, bao tir tran hinh bau duc.

Két qua nhan dang duoc ching vi ndm ndi sinh AQF6 thudc chi Fusarium.

ADN cua ching vi ndm ndi sinh AQF6 duoc tach chiét bang kit tach chiét ADN
(QIAamp ADN mini kit (Qiagen, M¥)). Két qua kiém tra trén may do quang phd cho thiy
ADN tong s6 tach chiét duoc ¢ do tinh sach cao (A260/280= 1,96) va duoc str dung lam
khuén dé thuc hién phan tmg PCR.

Ving gen ITS1-5,8S-ITS2 cta ching vi ndm néi sinh AQF6 duoc khuéch dai bang
phuong phap PCR sir dung cap mdi ITS1 (5°- TCCGTAGGTGAACCTGCGG - 3°) va ITS4
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(5~ TCCTCCGCTTATTGATATGC - 3°). Cép mdi ITS1 va ITS4 khuéch dai doan gen
ITS1-5,8S-ITS2 clia cic chimg ndm c6 kich thude tinh toan theo 1y thuyét 1a 500-600bp.

Phan tmg PCR dugc thuc hién theo phuong phap chudn duoc md ta bdi Roopa va cong
su (2015). Thé tich phan tmg PCR (25ul) bao gdbm 100ng ADN hé gen, 2511 hdn hop chuén,
0,1pg ADN tong s 0,4uM mdi mdi, 0,2mM dNTPs, 1xTaq polymeraza dém, 1U Taq ADN
polymeraza va nuéc khir ion. Chu trinh nhiét bao gém: 95°C trong 10 phut; 35 chu trinh:
95°C trong 30 gidy, 65°C trong 60 gidy, 72°C trong 90 gidy; 72°C trong 10 phut, gitt mau &
4°C. Sau khuéch dai, san pham PCR duogc phén tich bang dién di gel agaroza 1%. Két qua
thu duge mot phan doan gen c6 kich thudc khoang 570bp. Tinh sach doan gen nay bang kit
tinh sach ADN (QIAquick® PCR Purification Kit (Qiagen, M¥)).

Trinh ty doan gen ITS1-5,8S-ITS2 ctia chung vi nidm ndi sinh AQF6 duogc xac dinh
trén may giai trinh tu tw dong Sanger (First BASE Laboratories Sdn. Bhd., Malaysia). Xu ly
dtr liéu trinh tu doan ADN bang phin mém ClustalX v.1.81, so sanh v6i céc gen tuong (ng
dang ky trén ngin hang co sé dit liéu GenBank bang céng cu BLAST trén NCBI
(www.ncbi.nlm.nih.gov) (bang 1). Trinh tu doan gen ITS1-5,8S-ITS2 cta chiing vi ndm ndi
sinh AQF6 duoc thé hién & SEQ ID NO:1.

Bang 1 - Murc d6 tuong dong gen ITS1-5,8S-ITS2 clia ching vi nAm néi sinh AQF6 khi so

sanh vd&i trinh tu cdc chliing trén Ngan hang dir liéu gen NCBI

Ky Chung so sanh Do dai | Muc do
hi¢u M s5 doan so tuong
ching Tén ching GenBank | S4nh (%) | dong (%)

Fusarium foetens CBS 110286 NR 159865.1 99 99,39
Fusarium foetens C54 OL602458.1 99 99,60
AQF6 | Fusarium foetens hd-10 OK030710.1 99 99,60
F. circinatum CBS 405.97 NR 120263 98 99,16
F. bactridioides CBS 100057 NR 120262 98 98,95

Két qua cho thay da x4c dinh duoc trinh ty doan gen ITS1-5,8S-ITS2 tach tir ching vi
nam ndi sinh AQF6 ¢6 kich thude 500bp. Poan gen nay c6 muc twong dong voi cac trinh tu
gen trén NCBI > 99% va c6 d6 dai doan so sanh > 99% so v6i cac ching Fusarium duge dbi
chiéu trén Ngén hang dir liéu gen NCBI nhu Fusarium foetens CBS 110286 (99,39%),
Fusarium foetens C54 (99,60%), Fusarium foetens hd-10 (99,60%), F. circinatum CBS
405.97 (99,16%) va F. bactridioides CBS 100057 (98,95%). Vi két qua nay cho thiy, ching
vi ndm ndi sinh AQF6 thudc loai Fusarium foetens. Két qua nay cho két qua tuong tu khi
phan loai bang phuong phép truyén thdng. Chung vi ndm noi sinh AQF6 duoc dinh danh 1a
Fusarium foetens AQF6 (mi sé GenBank OP020702).

Vidu 2: Nudi cay va tach chiét cac chat chong oxy hoa va khang khuan tir dich 1én men ctia

chung vi ndm ndi sinh F. foetens AQF6
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Chung vi ndm néi sinh F. foetens AQF6 dugc 1én men trong hé thdng 1én men quy md
70 1it véi méi trudng 18n men trudng RM & nhiét do 28°C, khudy 200 vong/phut trong 10
ngay. Dich 1én men duogc ly tim véi te do 4000 vong/phit trong 15 phut & 4°C trén may li
tam (Sorvall Evolution RC) thu dugc dich 1én men va sinh khdi uét. Cac chit co hoat tinh
sinh hoc tir dich 1én men va sinh khdi uét duoc tach chiét theo phuong phép ctia Miche’le
va cong su (2020) cb cai tién nhu mo ta sau day: 1) dich 1én men duge tach chiét 3 1an bang
dung moi hitu co etyl acetat theo ty 1€ 1:3 (thé tich dung mdi : thé tich dich 1én men) thu
duoc dich chiét hém, chinh 1a dich chiét chit c6 hoat tinh sinh hoc toan phﬁn; 2) dich chiét
nam tiép tuc ¢d quay & 60°C bang thiét bi ¢d quay (Buchi R124, Thuy S¥) dé loai bo dung
moi; 3) sinh khéi uét duge siy kho & nhiét d6 40 — 50°C sau d6 dugc xay nhuyén va chiét 2
lan v6i dung mdi metanol theo ty 18 (3 thé tich dung méi : 1 khoi lugng sinh khéi khd); 4)
dich chiét sinh khéi ndm tiép tuc ¢ quay & 50°C bang thiét bi cé quay (Buchi R124, Thuy
S¥) dé loai bo dung mbi; 5) Sau d6 dich chiét cht c6 hoat tinh sinh hoc toan phan dugc lam
khé va can dén khdi lugng khong dbi (cao chiét). Cao chiét hoat chét sinh hoc thd thu dugc
25g can (4g can etyl axetat va 21g cdn MeOH). Tdng 25g can chiét nay sau dé dugc chiét
phan 16p vai cac dung mdi hitu co nhu n-hexan, diclometan, etyl axetat, va nudc thu duoc
cdn chiét n-hexan (phan doan H 6,2g), diclometan (phan doan D 1,4g), etyl axetat (phan
doan E 943mg) va phan dich nudc. Phan dich nudc duoc sic ky qua cot diaion HP-20, hé
rira giai v6i dai nong d6 MeOH-H20 50/50 — MeOH:100% thu dugc 2 phan doan W1 4,6g
va W2 811mg. Can chiét thd cta ching vi ndm néi sinh F. foetens AQF6 duge phan lan lap
va xdc dinh cu trac héa hoc cta cac hop chét theo cac phuong phap mo ta dudi day: Sic ky
16p mong (TLC) duoge thuc hién trén ban mong trang san DC-Alufolien 60 F254 (Merck
105715), RP18 F254s (Merck); phat hién chét bang dén tir ngoai & hai budc séng 254 nm va
368 nm hodc dung thude thir 12 dung dich HoSO4 10% duogc phun déu 1én ban mong, sy kho
r0i ho néng tir tir dén khi hién mau. Sic ky 16p mong diéu ché (PTLC): thuc hién trén ban
moéng trang sén Silica gel 60G Fasa (Merck, 105875). Sic ky cot (CC): duge tién hanh voi
chét hp phu 14 silica gel pha thuong (0,040 - 0,063 mm, Merck), silica gel pha dao ODS (30
- 50 pm, Fujisilisa Chemical Ltd.), Diaion HP-20, va Sephadex LH-20. Séc ky 16ng hi¢u nang
cao (HPLC): thuc hién trén hé théng may HPLC Agilent 1200 két nbi dau do DAD. Phd
khéi luong phén giai cao phun mu dién tir thoi gian bay (HRESITOFMS) duoc do trén hé
thong Agilent 6530 Accurate-Mass Q-TOF LC/MS, Vién Hoa sinh bién, Vién Han 1am Khoa
hoc va Coéng nghé Viét Nam. Phé cong huong to hat nhan (NMR) duoc do trén may
AVANCE NEO 600 FT-NMR spectrometer (Bruker, Germany), Vién Hoa hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

Dich chiét tho thu duge dua vao cot Diaion HP-20 va HPLC, thu duoc cac hop chat 1
(2,1mg), 2 (9mg), 3 (5Smg), 4 (1,7mg), S (5Smg), 6 (Smg), 7 (12mg), 8 (1,7mg), 9 (2,1mg), 10
(2,7mg), 11 (1,9mg), 12 (1,7mg), 13 (3,1mg) (ky hiu trén so dd cdn chiét tho cta ching
AQF6 1a CEAE) (hinh 3). Dya trén két qua phéan tich phd '"H NMR, *C NMR (hinh 4-16)
va khdi phé LC/MS di xéc dinh cdu trac héa hoc cta 13 hop chit sach d3 biét bao gé)m
cyclo-pro-val (1), axit 2-hydroxybenzeneaxetic (2), p-hydroxybenzaldehyt (3), 2- ( 4-
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hydroxyphenyl) etanol (4), axit p-hydroxybenzenaxetic (5), axit phenylaxetic (6), axit
salixylic (7), 6,8-dihydroxy-3-metylisocoumarin (8), daidzein (9), 2-axetyl-1,4,5,7-
tetrahydroxy-9,10-anthraquinon (10), isoformononetin (11), B-2’-deoxyadenosin (12), p-
adenosin (13) (hinh 17).

Céu tric hoéa hoc cta 13 hop chét duoc phém duoc chia thanh 6 nhém chirc nang:
diketopiperazin  (cyclo-pro-val),  polyphenol (axit 2-hydroxybenzeneaxetic, p-
hydroxybenzaldehyt, 2- (4-hydroxyphenyl) etanol, axit p-hydroxybenzeneacetic), axit
cacboxylic  (axit  phenylacetic, axit salixylic), flavonoit  (6,8-dihydroxy-3-
methylisocoumarin,  isoformononetin, daidzein), anthraquinon (2-axetyl-1,4,5,7-
tetrahydroxy-9, 10-anthraquinon) va nucleosit (-2'-deoxyadenosin, -adenosin). Chung F.
foetens duge phét hién 1 ngudn gy bénh mam bénh trén cdy thu hai duong va ngd duogc
b4ao cdo la sinh ra mdt sb doc td& nhu beauvericin, axit 10,11-dihidroxyfusaric, axit
hydroxyfusaric, axit dehydrofusaric va axit fusaric khong bado hoa hydroxyl hoa (Schroers
va cs., 2004, Gonzalez- Jartin va cs., 2019). Su khéc biét c6 thé 1a do thanh phé“m moi truong
va két qua cia su chuyén gen ngang gitta ndm noi sinh va vét chi tuong ing cta ching.
Trong s6 13 hop chit di dugc xac dinh, 7 hop chét bao gdm p-hydroxybenzaldehyt, 2- (4-
hydroxyphenyl) etanol, axit phenylaxetic, daidzein, B-2’-deoxyadenosin, B-adenosin va axit
salixylic da dugc khai thac trudc day tu chi Fusarium (Sampedro va cs., 2007,
Boonyaketgoson va cs., 2015, Hoque va cs., 2022). Vi vay, day la bao cdo dau tién chimg
minh tiém ning dugc pham cta chung vi nAm noi sinh F. foetens.

Vi du 3: Hoat tinh chéng oxy héa ctia cao chiét hoat chét sinh hoc thd tir dich 1én men va 13

hop chét sach tach chiét tir dich 1én men cta chung vi nim noi sinh F. foetens AQF6

Kha nang khir gdc hydroxyl tu do ctia cao chiét hoat chat sinh hoc thd ctia ching vi
ndm nodi sinh F. foetens AQF6 va 13 hop chat sach dugc danh gid theo phuong phép ctia Li
va cong su (2014). Phan tmg gdc hydroxyl tu do bao gom 0,5ml brilliant green véi nong do
0,435mM, 1,0ml FeSO4 0,5mM, 0,75ml H202 (3%, w/v) va 1,5ml dung dich dém natri
photphat 0,15M (d6 pH 7,4). Phan ing dugc bét dau bang cach thém 1,0ml dung dich cao
chiét hoat chat sinh hoc thd, 13 hop chét sach (800pg/ml), sau dé 0 & 37°C trong 30 phuit.
Do hép thu dugc do & budc séng 624nm va nudc cit da khir ion duoc st dung 1am mau
trang. Kha nang khtr gbc hydroxyl tu do (%) = (A mau — A trang) / (Ao — A trang) x 100,
trong do A mau 1a do hép thu clia mau, Ao 1a do hép thu ctia mau dbi chung etanol 70% va
A trfmg la d6 hép thu ctia mau tr.’fmg. Céc cao chiét hoat chét sinh hoc tho, 13 hop chét sach
tao ra c6 tac dung trc ché trong viée loai bo céc gbc hydroxyl. Tuy nhién, kha ning khir goc
hydroxyl tu do cua cao chiét hoat chat sinh hoc thé tang Ién twong ddi phu thude vao su gia
tang ctia ndng do cao chiét hoat chét sinh hoc thd, 13 hop chat sach 800pg/mL.

Phuong phéap 2-diphenyl-1- picrylhydrazyl (DPPH) duoc thuc hién dua trén viéc bat
gitt gbc DPPH ddi véi chat chéng oxy hoa din dén giam do hép thu & bude séng 517nm
(Kadaikunnan va cs., 2015). Phan tng bao gé)ln: 100ul 0,JmM DPPH hoa tan trong metanol
dugce tron vo1 100ul dung dich cao chiét hoat chét sinh hoc thé, 13 hop chét sach & néng do
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tir 800pg/ml. Hon hop phan tng 0 & nhiét d6 phong 30 phut trong t61. Kha ning khur gbe
DPPH tu do (%) = [1 - (A miu - Ao)/ A tring)] x 100, trong d6 A mau 14 d6 hap thu cia
mau, va A trang 1a d6 hap thu cia mau tring. Ao 13 d6 hip thy clia mau trong didu kién véi
ethanol 70% thay vi dung dich gbc DPPH. DPPH duoc str dung rong rdi dé danh gia kha
nang loai bo gbe tu do cta chit chdng oxy hoa. Kha ning khur gbc DPPH tu do ctia cao chiét
hoat chét sinh hoc thé, 13 hop chét sach va axit ascorbic duge danh gia & nong d6 800pg/ml.

Kha nang danh bit gbc superoxit clia cao chiét hoat chat sinh hoc thé ctia ching vi
nam néi sinh F. foetens AQF6 dugc danh gia va cai tién theo phuong phap ctia Yang va cong
su, 2015. Danh gia kha nang phong vé loai bo céc gbe tu do da sinh ra ctia cao chiét hoat
chét sinh hoc thd qua viéc ngin chan su tao thanh superoxit. Phan (mg dénh béat gbe 900 ul
Tris—HCI (d6 pH 8,2) v6i néng dd 0,05M, 200ul dung dich cao chiét hoat chat sinh hoc tho,
13 hop chét sach (800pg/ml) va 80ul pyrogallol véi ndng dé 2,5mM, hén hop phan tmg duoc
0 ¢ nhiét d6 phong trong 5 phut. D6 hip thu dugc do & bude séng 299nm va nude cat khir
jon duoc st dung 1am mau tring. Hiéu qua danh bét gbe superoxit (%) = (A tring — A
mau)/(A trang)*100, trong d6 A mau 1a d6 hap thu ciia mau, A trang la do hép thu clia mau
d6i ching chia etanol 70% thay vi mau va axit ascorbic. Céc cao chiét hoat chit sinh hoc
tho, 13 hop chét sach tao ra co tac dung Uc ché trong viéc danh bat géc superoxit. Tuy nhién,
hiéu qua danh bat gbc superoxit ctia cao chiét hoat chat sinh hoc tho tang 1én tuong déi phu
thudc vao su gia tang cua néng do cao chiét hoat chét sinh hoc tho, 13 hop chét sach & 11611g
do 800pg/ml.

Can chiét thd cta ching vi ndm ndi sinh F. foetens AQF6 co hoat tinh khir manh goc
DPPH véi ty 18 cao 1a 95,75 + 1,1% v6i ndng do cao chiét 800pg/ml. Ching c6 thé so sanh
Vol ty 1€ phén tram e ché axit ascorbic (96,32 + 3,97%). Trong khi d6, can chiét thd nay
cling cho thay hoat tinh loai bé gdc hydroxyl cta ching vi nédm ndi sinh F. foetens AQF6
cho thdy hoat tinh chéng oxy héa cao véi ty 1 phan tram Gc ché 13 85,66 = 1,91%. Do do,
chung nam F. foetens AQF6 dugc chon dé tiép tuc 1én men quy md va phén tich cac chét

chuyén hoa co6 hoat tinh sinh hoc.

Téng sb 13 hop chit sach tir dich 1én men ctia ching vi nam ndi sinh F. foetens AQF6
duoc xac dinh hoat dong chéng oxy hoa chéng lai cac gbc tu do DPPH, superoxit va
hydroxyl. T 4t ca cac hop chét déu thé hién hoat tinh chéng oxy hoa yéu ddi voi gbe tu do
téng hop duge tao ra béi DPPH, nim trong khoang tir 18,04 = 1,26% dén 56,53 + 1,34% &
800pg/ml (hinh 18). O ndéng d6 800ug/ml hoat tinh chéng oxy hoa DPPH cua hoat chét
cyclo-pro-val, 6,8-dihydroxy-3-methylisocoumarin, 2-axetyl-1,4,5,7-tetrahydroxy-9,10-
anthraquinon dat trén 50%. Ngugc lai, tiém nang thu hdi hydroxyl manh di dugc quan sat
thdy trong tt ca cac hop chét duoc thir nghiém. Trong s6 d6, cac hop chat hydroxyl axit p-

hydroxybenzeneaxetic, 6,8-dihydroxy-3-methylisocoumarin va f-adenosin cho thdy hoat
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dong trung hoa gbc hydroxyl véi ty 18 phan tram (e ché 12 90,78 +2,61%, 89,47 +2,98% va
95,75 + 1,03%, gan nhu tuong duong véi axit ascorbic (99,19 £ 0,23%). Vé gbe tu do
superoxit, 8 trong s6 13 hop chit cho thiy hoat tinh chéng oxy hoéa cao véi tiém ning trung
hoa gbe superoxit hon 72%, trong dé hop chét cyclo-pro-val (1) va 8-dihydroxy-3-
metylisocoumarin (8) cho thdy c6 hoat tinh chéng oxy héa manh véi 3 gbe thur nghiém

DPPH, superoxit va hydroxyl.

Vi du 4. Thi hoat tinh khéng khudn cta cao chiét hoat chét sinh hoc thé tir dich 1én men va

13 hop chét sach tach chiét tir dich 1én men cia chung vi ndm ndi sinh F. foetens AQF6

Hoat tinh khang khuén dugc dénh gid dbi v6i cac vi khudn sau: Escherichia coli ATCC
11105, Pseudomonas aeruginosa ATCC 9027, Staphylococcus epidermidis khéng
methicillin (MRSE) ATCC 35984, Bacillus cereus ATCC 11778, Staphylococcus aureus
khang methicillin (MRSA) ATCC 33591, Enterococcus faecalis ATCC 29212 st dung
phuong phéap khuéch tan 15 thach (Holder va Boyce 1994). Khoang 100ul dich huyén phu vi
khudn mdi chuén bi dugc trang déu trén dia thach MPA (thanh ph?m moi truong MPA (g/l):
cao thit 3, pepton 5, NaCl 10, thach 20, bd sung nude du 1000 ml, do pH = 6,5). Khoang
20ul ctia mdi hop chit tinh khiét (800pg/ml) duoc thém vao cac 16 co duong kinh 6mm
tuong tmg dugc tao bédi mot dung cu duc 16 vo triung. Kanamycin va ampicillin dugc str dung
lam déi ching duong, trong khi 10% (v/v) DMSO duoc sir dung 1am d6i chimg dm. Sau do,
cac dia dugc G & 37°C va dudng kinh cta cac ving te ché sy phat trién cta vi khuan duoc
do sau 16-24 gid 0. Hoat tinh khang khudn duoc xac dinh bang cach do viung trc ché (khong
bao gdbm dudng kinh giéng). Thi nghiém duoc thuc hién ba lan.

Két qua dénh gia hoat tinh khang 6 chung vi khuén kiém dinh thir nghiém ctia cao chiét
hoat chét sinh hoc thé ctia chung vi nam ndi sinh F. foetens AQF6 va 13 hop chét sach, véi
kanamycin va ampicillin 1am di chtimg duong. Cao chiét hoat chat sinh hoc thé AQF6 cho
thdy ¢6 hoat tinh Gc ché manh dbi voi tat ca cac vi khuén dugc thir nghiém voi ving te ché
nam trong khoang tir 11,8 + 0,8mm dén 24,2 + 0,8mm & 800pg/ml (Bang 2). Khi sir dung &
800pg/ml, trong s6 13 hop chat, chi c6 hop chit daidzein va B-adenosin thé hién hoat tinh
khang khuén vira phai dbi voi tat ca cac vi khudn duoc thir nghiém. Escherichia coli ATCC
11105, MRSE ATCC 35984, MRSA ATCC 3359 kha nhay cam vd&i cac hop chét hoa hoc
do chung AQF6 tao ra. Bang chu y, hoat tinh khang khuan cao nhit chng lai MRSA ATCC
3359 duoc tim thiy trong hop chét isoformononetin véi vong trc ché 24,2 + 0,8mm, tuong
duong v6i kanamycin va chiét xudt thé.

Bang 2 - Hoat tinh khang vi sinh vét kiém dinh ctia cao chiét hoat chat sinh hoc tho

va 13 hop chat sach cta ching chung vi nédm ndi sinh F. foetens AQF6

Hoat tinh khang vi sinh vét kiém dinh (mm)
1 2 3 4 5 6
Cyclo-pro-val 5,5%+0,5 02 14,8°+0,8 0? 10,2241 02

Hop cht
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Axit 2- . 10%eh05 0 14,0513 o 11,8%40,8 5bex0,5
hydroxybenzeneaxetic

p-Hydroxybenzaldehyt 0? 02 11,5%+1,3 02 10,5%0+1.8 0®

2- ( 4-Hydroxyphenyl) 10,3801 0 10,2040,5 0 13,2640.8 07
etanol

Axit p- . 10,757+0,8 0 9,30+1 0 20,2413 o
hydroxybenzenaxetic

Axit phenylaxetic 10,38"+0,8 02 11,8%9+0,8 0? 199+0,8 02
Axit salixylic 10,7"+0,8 02 15,25+1 02 19,34+0,8 0
08-Dihydroxy-3- g caerygg g3 142541 1240,5  19,7%0,8 5051
methylisocoumarin

Daidzein 6,851 02 12,24£0,8 0° 20,3%+0,8 0°
2-Axetyl-1,4,5,7- 0? 0?
tetrahydroxy-9,10- 7,5%40,5 7,5°¢0,5 15,21 24.28+0,8

Anthraquinon

Isoformononetin 11,2"+1 5,20+1 15%£0,8 8°+0,5 19,242+0,8 0?
B-2'-Deoxyadenosin ~ 9,2%08+1 6,2°+1 10,3%¢+1 9,2¢4+0,8 14,8°+0,8 4,2°+0.8
B-Adenosin 16,8'+0,8 5,2b+1 9,3%+0,8 0? 9,28+1 5,21
Cin chiét thd AQF6  18,8%+0,8 28,8°+1,8 24,28+0,8 14,29£13 26,21 15,5%0,5
Ampicillin 24,7°+0,8 02 24,58+0,5 28,20,8 9,2%1 12,2°40,8
Kanamycin 20,3%1 0* 20,2%0,8 20,8%£0,8 21,251 4,505

*Vi sinh vat kiém dinh: (1) Escherichia coli ATCC 11105; (2) Pseudomonas
aeruginosa ATCC 9027, (3) Staphylococcus epidermidis khang methicillin ATCC 35984,
(4) Bacillus cereus ATCC 11778; (5) Staphylococcus aureus khang methicillin ATCC
33591; (6) Enterococcus faecalis ATCC 29212.

* Ampicillin va kanamycin dugce sir dung lam dbi chimg duong.

* Cac chit c4i trén cling mot cot chi ra su khac nhau c6 v nghia thong ké theo danh gia
cua Fisher (p <0,05).

Céc hop chét hoat tinh sinh hoc ¢ déc tinh chéng oxy hoéa va khang khuén duoc sinh
téng hop boi vi nAm ndi sinh gan dy duoc coi 1a mot ngudn tiém nang dé khai thac cac hoat
chét ¢6 hoat tinh chdng oxy héa va khéng vi khuan gdy bénh. Chiét xudt thd AQF6 cho thay
tac dung (e ché manh chdng lai cac gbe tu do va vi khuan dugc thir nghiém lién quan dén
su ¢6 mit cac hoat chit polyphenol, flavonoit. D& hd trg nhitng két qua nay, 4 hop chat
polyphenol (axit 2-hydroxybenzeneaxetic, p-hydroxybenzaldehyt, 2- (4-hydroxyphenyl)
etanol, axit p-hydroxybenzeneaxetic) va 3 hop chat flavonoit (6,8-dihydroxy-3-
methylisocoumarin, isoformononetin, daidzein) c6 hoat tinh khang khudn va chéng oxy hoa
dd duoc xac dinh trong nghién ctru nay. Daidzein duoc bdo cdo la c6 hoat tinh khang khuén,
chéng oxy hoa va chéng ung thu (Alshehri va cs., 2021). p-hydroxybenzaldehydyt chiét xuét
tlr ndm noéi sinh Epicoccum nigrum di duge chimg minh cho hoat tinh chéng oxy hoa loai
b6 gbec DPPH khé cao (Hoque va cs., 2022). Ca B-adenosin va B-2°-deoxyadenosin da dugc
ching minh 1a chit chdng oxy héa tiém nang chéng lai cac gdc anion hydroxyl va superoxit.
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Tuy nhién, hoat dong loai bd géc DPPH & muc thép, trai nguoc véi hoat dong Chéng oxy
hoa thu dugc tir adenosine va 2'-deoxyadenosin tur dich 1én men cua chung vi nim
Penicillium sp. Y'Y-20 ndi sinh trén cay bach qua (Ginkgo biloba) (Yuan va cs.,2014). Ngoai
ra, ca hai hop chit nay ciing ¢6 hoat tinh khang E. coli ATCC 11105, P. aeruginosa ATCC
9027, MRSE ATCC 35984, MRSA ATCC 33591, E. faecalis ATCC 29212, 1am ndi bat tiém
ning cla cic dan xuét adenosin tw nhién dugc tao ra boi vi ndm ndi sinh F. foetens AQFG6.
Tuong ty nhu B-adenosin va (-2’-deoxyadenosin, cyclo-pro-val dugc biét dén nhu mot
diketopiperazin cling c6 hoat tinh khang khuén va chdng oxy héa vira phai. N6 khong phu
hop voi nghién ctru trude day cho thdy hoat chét cyclo-pro-pal khong cé kha ning trc ché vi
khuén B. cereus (Kumar va cs., 2014). Nhing két qua nay da chimg minh rang ciy dé ting
Van Nam 14 ngudn phong phu, da dang phén l4p vi nim néi sinh san xuét céc chét chong
oxy hoa va khang khuan manh.

Hiéu qua dat dwoc ciia sang ché

Chung vi nim ndi sinh F. foetens AQF6 1a ching dugc phan 1ap tir cay duoc ligu dé
tung Véan Nam tai Viét Nam, c6 hoat tinh chéng oxy hoa, khéang khuan va sinh tong hop 13
hop chét sach (cyclo-pro-val (1), axit 2-hydroxybenzeneaxetic (2), p-hydroxybenzaldehyt
(3), 2- ( 4-hydroxyphenyl) etanol (4), axit p-hydroxybenzenaxetic (5), axit phenylaxetic (6),
axit salixylic (7), 6,8-dihydroxy-3-metylisocoumarin (8), daidzein (9), 2-axetyl-1,4,5,7-
tetrahydroxy-9,10-anthraquinon (10), isoformononetin (11), $-2’-deoxyadenosin (12), B-
adenosin (13)) c6 hoat tinh chdng oxy hoa va khang khuan cao, cdc chét nay c6 tic dung
trong viéc diéu tri bénh nhiém khuén va hd tro diéu tri bénh ung thu, r6i loan tim mach va

tiéu duong - dy 1a cin bénh gay tir vong hang dau & Viét Nam va trén thé giGi.

Tinh dén nay, chua c6 mét cong bd nao vé& vi ndm ndi sinh trén cay dé ting Van Nam
¢ Viét Nam. Ching vi ndm noi sinh F. foetens AQF6 12 mét trong nhiing ching dau tién
duoc nhém nghién ctru phén 14p tai Viét Nam, chiing nay dugce phan lap tor ré cla cay dé
ting Van Nam (Amentotaxus yunnanensis H.LL.Li) phan bd tai Huyén Quan Ba, Tinh Ha
Giang, Viét Nam va la ching géc thuan khiét v& mit sinh hoc cao chiét tho cac chét ¢6 hoat
tinh sinh hoc thé ctia chung AQF6 ¢6 hoat tinh chéng oxy hoa cao loai bo géc tu do DPPH,
hydroxyl 1an luot véi ty 16 phan tram te ché 14 95,75%, 85,66% & nong do 800ug/ml va c¢6
hoat tinh khéng 6/6 chung vi sinh vt khiém dinh thir nghiém. Cao chiét thé céc chit ¢6 hoat
tinh sinh hoc ctia ching vi nadm noi sinh AQF6 dugc tach chiét, phan lap, tinh sach va xéc
dinh duoc cdu truc héa hoc cia 13 hop chit sach (cyclo-pro-val (1), axit 2-
hydroxybenzeneaxetic (2), p-hydroxybenzaldehyt (3), 2- ( 4-hydroxyphenyl) etanol (4), axit
p-hydroxybenzenaxetic (5), axit phenylaxetic (6), axit salixylic (7), 6,8-dihydroxy-3-
metylisocoumarin (8), daidzein (9), 2-axetyl-1,4,5,7-tetrahydroxy-9,10-anthraquinone (10),
isoformononetin (11), f-2’-deoxyadenosin (12), f-adenosin (13)). O nong dd 800ug/ml hoat

tinh chdng oxy hoa DPPH ctia hoat chét cyclo-pro-val, 6,8-dihydroxy-3-methylisocoumarin,
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2-axetyl-1,4,5,7-tetrahydroxy-9,10-anthraquinon dat trén 50% va hoat tinh chéng oxy hda
hydroxyl ctia hoat chat axit p-hydroxybenzeneacetic, 6,8-dihydroxy-3-methylisocoumarin
va B-adenosin dat trén 90%. Hoat dong chéng oxy hoda cua hau hét céc hoat chat ddi véi

superoxit manh dat trén 72%.

Su thoai hoa cua té bao (su oxy hoa té bao) 1a nguyén nhan chinh gy nén bénh tat
trong co thé con ngudi do tao ra qua nhiéu phan tng chira oxy (Reactive Oxygen
Species—ROS) (Hileman va cs., 2004). Co thé dong vat va ca con ngudi thudng tao ra cac
hop chét cé tinh khang oxy hoa. Khi ham luong cc chit khang oxy hoa trong co thé giam
xudng s& lam tang nguy co hily hoai céc té bao. Nhiing anh hudng bt loi ciia ROS ¢6 thé
duoc ngan ngira bang cach bd sung céc cht khang oxy héa tir thuc pham, duoc liéu
(Schramm va cs., 2003; Conforti va cs., 2008). Cac hop chat khéang oxy hoa 1 nhiing hop
chét 1am chim hoac ngan chan dugc su phat trién cla cac géc tu do bao vé té bao va co thé.
Su phat trién kha nang khang thude ctia cdc vi khuan va vi ndm gdy bénh hién nay ngay cang
nhiéu ddi véi cac loai thude trén thi truong 13 mot van dé lién quan ma cac dich vu 'y té phai
déi mat va da trd thanh méi quan tAm nghiém trong trén toan thé gigi. Chinh vi vdy, ching
vi ndm ndi sinh F. foetens AQF6 s& 1a ching gdc dé tién hanh cac nghién ctru cao hoat tinh
trong cac diéu kién, méi truong nudi cdy téi vu dé xay dung duoc quy trinh san xuat chat
chéng oxy hoa va khang khun quy mé 16n cho hiéu sudt thu hoat chét sinh hoc cao. Ching
chi can nuéi trong moi trudng véi cac nguyén lidu don gian, ré tién, quy trinh 1én men san
xudt hoat chét sinh hoc don gian, khdng cdn may méc thiét bi phirc tap va chi trong mot thoi
gian ngan (tr 12-15 ngay) da thu duoc ham lugng hoat chét sinh hoc mét cach nhanh hon,
don gian hon, hiéu qua hon ¢6 thé tmg dung lam nguyén lidu trong san xuét hoat chat sinh
hoc md 16n phuc vu diéu tri cac bénh nhiéu khudn, hd tro diéu tri cac bénh ung thu, phong
nglra va diéu tri cac bénh khéc lién quan dén géc tu do nhu bénh tim mach, xo vira dong
mach, tang huyét ap, tiéu duong, viém khép, ung thu va ldo hoa vé tri nhé mad ra huéng di
méi ¢6 hiéu qua trong viée didu tri bénh tai Viét Nam; gop phan giam gia thanh san pham,

nang cao strc khde cong dong va tang hi€u qua kinh té va xa hoi.
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YEU CAUBAO HO

1. Ching vi nim ndi sinh Fusarium foetens AQF6 thuan khiét v& mit sinh hoc duoc
phan 1ap tir ré& cua cdy dé tng Van Nam (dmentotaxus yunnanensis H.L.Li) phan b tai
Huyén Quan Ba, Tinh Ha Giang, Viét Nam, trong d6 ching AQF6 c6 khudn lac ban dau c6
mau tring hoi nga hong, dang soi bong x6p; cubng sinh bao ti don doc hodc phan nhanh,
phén dinh sinh ra nhidu bao tir dang thé binh, bao tir tran hinh bau duc; mang trinh tw ADN
ving ITS1-5,8S-ITS2 ¢6 do dai 500bp dd duoc ding ky trén GenBank ma s6 OP020702 va
6 hoat tinh chdng oxy hoa cao loai bo gbc tu do DPPH, hydroxyl lan luot véi ty 18 phén
tram e ché 13 95,75%, 85,66% & ndng d6 800ug/ml; cé hoat tinh khang 6/6 ching vi sinh
vat khiém dinh thtr nghiém (Escherichia coli ATCC 11105, Pseudomonas aeruginosa ATCC
9027, Staphylococcus epidermidis khang methicillin ATCC 35984, Bacillus cereus ATCC
11778, Staphylococcus aureus khang methicillin ATCC 33591, Enterococcus faecalis
ATCC 29212); c6 kha ning téng hop 13 hop chit sach (cyclo-pro-val, axit 2-
hydroxybenzeneaxetic, p-hydroxybenzaldehyt, —2-(4-hydroxyphenyl)etanol, —axit p-
hydroxybenzenaxetic, axit phenylaxetic, axit salixylic, 6,8-dihydroxy-3-metylisocoumarin,
daidzein, 2-axetyl-1,4,5,7-tetrahydroxy-9,10-anthraquinon,  isoformononetin,  B-2’-
deoxyadenosin, B-adenosin); & ndng d6 800pg/ml hoat tinh chéng oxy héa DPPH cua hoat
chit cyclo-pro-val, 6,8-dihydroxy-3-methylisocoumarin, 2-axetyl-1,4,5,7-tetrahydroxy-
9,10-anthraquinon dat trén 50% va hoat tinh chéng oxy héa hydroxyl ctua hoat chat axit p-
hydroxybenzeneacetic, 6,8-dihydroxy-3-methylisocoumarin va B-adenosin dat trén 90%;
céc hop chét hydroxyl axit p-hydroxybenzeneaxetic, 6,8-dihydroxy-3-methylisocoumarin va
B-adenosin cho thiy hoat dong trung hoa gbe hydroxyl véi ty 18 phan trdm trc ché 12 90,78 +
2.61%, 89,47 + 2,98% va 95,75 + 1,03%; hoat dong chéng oxy héa cua 8 trong s6 13 hop
chit dbi v6i superoxit manh dat trén 72%; 6,8-dihydroxy-3-methylisocoumarin, B-2’-
deoxyadenosin cé hoat tinh khang 6/6 ching vi khuén kiém dinh thir nghiém; Escherichia
coli ATCC 11105, MRSE ATCC 35984, MRSA ATCC 3359 kh4 nhay cam véi cac hop chét
hoa hoc do chiing AQF6 tao ra va hoat tinh khang khudn cao nhét chéng lai MRSA ATCC
3359 dugc tim thiy trong hop chit isoformononetin v6i vong (ic ché 24,2 + 0,8mm.
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DANH MUC TRINH TU

<110> Vién Céng nghé sinh hoc
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<120> CHUNG VI NAM NOI SINH FUSARIUM FOETENS AQF6 THUAN KHIET VE
MAT SINH HOC CO KHA NANG SINH TONG HOP CAC HOAT CHAT CHONG OXY

HOA

<160> 1

<210> SEQ ID NO:1

<211> 500

<212> ADN

<213> Fusarium foetens AQF6

<400>

1 TCCAAACCCC

61 AARCGGGACGG

1Z1 RCCATAAATA
181l GCAGCAAAAT
241 CGCACATTGC
301 CAAGCACAGC

ACGTCGAGCT
1271 CCGTTARACC

CATATCA

TGTGGAACAT
CCCGCCAGAG
AATCAAAACT
GCGATAAGTA
GCCCGCCAGT
TTGGTGTTGG
TCCATAGCGT
CCRACTTCTG

ATAAGCGGAG

ACCACTTGGT
GACCCCTAAA
TTCAACAACG
ATGTGAATTG
ATTCTGGCGG
GACTCGCGTT
AGTAGTAAAA

AATGTTGACC

TGCCTCGGCG
CTCTGTTTCT
GATCTCTTGG
CAGAATTCAG
GCATGCCTGT
AATTCGCGTT
CCCTCGTTAC

TCGGATCAGG

22

GATCAGCCCG
ATATGTAACT
TTCTGGCATC

TGAATCATCG

TCGAGCGTCA

CCTCARATTG
TGGTAATCGT

GG
TAGGAATACC

CTCCCGGTAA
TCTGAGTAAA
GATGAAGAAC
AATCTTTGARA
TTTCAACCCT
ATTGGCGGTC
CGCGGCCACG

CGCTGARACTT





