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MO PAU

Trong nhitng thap nién gan day, viéc tim kiém cac hop chit ty
nhién cd hoat tinh sinh hoc tir ngudn tai nguyén sinh hoc dang trd
thanh mot huéng nghién ctu trong tdm caa khoa hoc su song, dic biét
trong bdi canh gia ting tinh trang khang thudc va nhu cau phét trién
cac duoc chit mai ¢ ngudn gdc ty nhién. Trong sé cac sinh vat duoc
quan tdm nghién ctu, vi nim duoc xem la mot trong nhitng ngudn
cung cip hop chit thir cAp phong phti va da dang nht, véi nhiéu ciu
trac hda hoc mai la va hoat tinh sinh hoc c6 gia tri.

H¢ sinh thai rieng ngap man la moi treong dac thu, chiu tac
dong ddng thoi cua diéu kién man, ngap nudc, bién dong thay tridu va
&p luc sinh hoc cao. Chinh nhirng diéu kién khic nghiét nay da thic
day cac vi sinh vat, dic biét 1a vi nAm noi sinh & thuc vat ngap man,
hinh thanh c4c co ché thich nghi dic biét, ddn dén kha ning sinh téng
hop nhidu hop chat thir cip doc ddo. Nhiéu nghién ciru trén thé gisi da
chizng minh rang vi ndm tir thuc vat ngap man 1a ngudn tiém ning cua
cac hop chat cd hoat tinh khang khuan, khang nim, khang virus, chéng
oxy héa va chong ung thu.

Vuon Quéc gia Xuan Thuy 1a khu Ramsar dau tién caa Viét
Nam, dai dién tiéu biéu cho hé sinh thai dat ngap nuéc ven bién, véi
tinh da dang sinh hoc cao va hé thuc vat ngap man phong pha. Tuy
nhién, cho dén nay, cac nghién ctiu tai khu virc ndy cha yéu tap trung
vao da dang loai dong, thuc vat bac cao va bao ton sinh thai, trong khi
nguon tai nguyén vi sinh vat, dic biét 1a vi nim lién quan dén thuc vat
ngap man, van chwa dugc nghién ciru mot cach day du va co hé thng,
nhét Ia vé thanh phan héa hoc va hoat tinh sinh hoc cua cac hop chat
do chung tao ra.
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Xuat phat tir thyc tién do, viéc nghién ciru phan 1ap vi nim tir
thyc vat ngap man tai Vuon Quéc gia Xuan Thay, két hop phan tich
thanh phan hoéa hoc va danh gia hoat tinh sinh hoc caa cac hop chat
thu duoc, khdng chi gép phan bé sung co so dir liéu khoa hoc vé da
dang hda hoc ciia vi nAm ma con ma ra trién vong ung dung trong linh
vuc y dugc va cdng nghé sinh hoc. Trén co s¢ d6, dé tai “Nghién creu
thanh phan hda hec, hoat tinh sinh hec cia sinh khéi ba ching vi
nam Aspergillus sp. DVXT-221, Trichoderma sp. GXT-22.1 va
Aspergillus sp. BCXT-22.1” duoc thuc hién nham gép phan khai thac
hop 1y ngudn tai nguyén sinh hoc, gin nghién ctu co ban véi dinh
huéng eng dung va phat trién bén virng. Luan 4n gdm cac muc tiéu

cling nhu cac ndi dung nhu sau:
e Muc tiéu cua luan an:

1. Phan lap va xac dinh duoc cAu tric cac hop chat thir cap tir 03
ching vi nAim & mot sb thuc vat rirng ngap man thu thap & vaon
Quéc gia Xuan Thuy.

2. Panh gia duoc hoat tinh gay doc té bao ung thu trén 02 dong
té bao [ung thu gan (Hep-G2) va ung thu va (MCF-7)] va tic ché
sy san sinh NO trén dong té bao RAW264.7/BV2 cua cac hop
chat sach phan lap duoc.
e Noi dung caa luan an:

1. Nghién ctu phan 1ap cac hop chit sach tir 03 chang vi nim
phan lap tir thuc vat ngap man.

2. Xac dinh ciu tric hda hoc ctia cac hop chat sach phan lap duoc.
3. Nghién ciru danh gia hoat tinh gay doc té bao ung thu trén 02
dong té bao [ung thu gan (Hep-G2) va ung thu vii (MCF-7)] va
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trc ché su san sinh NO trén dong té bao RAW264.7/BV2 ciia cac
hop chat phan lap dugc.
CHUONG 1. TONG QUAN
1.1. Cac hop chét thir cAp tir vi nAm ¢ thuc vat ngap min phan
bd & VQG Xuan Thiy

Céc nghién ctru v& vi nAm ngdp mén trén thé gidi cho thiy sy da
dang vé thanh phin loai ciia vi nAim ¢ thuc vat ngdp min va day la
ngudn tai nguyén phong pht cac hop chit méi, c6 hoat tinh sinh hoc.
Trong sb d6, thanh phﬁn héa hoc va hoat tinh sinh hoc ctia vi nAm &
mot s6 loai chiém wu thé & vudon Qudc gia Xuan Thiy nhu Ban chua
(Sonneratia caseolaris), Pudc voi (Rhizophora stylosa), Gia
(Excoecaria agallocha) cho thiy nhidu két qua thi vi va giau tiém
nang khai thac lam duoc liéu [20, 45].

Céc nghién ciru trén ddi twong vi nAm nodi sinh & cay S. caseolaris
cho thiy mét sé hop chat méi, c6 hoat tinh sinh hoc da duoc phan lap.
Theo Ebrahim va cs (2012), mot s6 hop chat peptide pullularin A (83)
va C (84), va verticilin (85) tir vi nAm Bionectria ochroleuca thé hién
hoat tinh giy doc manh ddi véi dong té bao L5178Y (ICso = 0.1-6.7
pg/mL) [17]. Nghién ctru cua Ronsberg va cs (2013) da phan lap va
xéac dinh dugc mot sé hop chat mai a-pyrone méi la pestalotiopyrone
I-L (83-86) tir vi nam Pestalotiopsis virgatula noi sinh ¢ S. caseolaris
[46], tuy nhién cac hop chat déu khong thé hién hoat tinh gay doc dbi
vai té bao L5178Y & nong d6 10 ug/mL ciing nhu khang khuan (MIC
> 125 pg/mL). Theo Liu va cs (2016), 5 hop chét altenusin mai va mot
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sb hop chat da biét da duoc phan Iap tir chung vi nim Alternaria sp.
SKBYWS3L phan lap tir qua S. caseolaris, trong d6 hop chat 87-89 thé
hién hoat tinh trc ché hoat dong cua enzym a-glucosidase, véi gié tri
ICs lan luot 12 78.2, 78.1, and 64.7 uM [47]. Theo Zhu va cs (2016),
2 cap dong phan méi la campyridone A (90) va B (91) va campyridone
C (92) va D (93) di duoc phan lap tir chang vi ndm Campylocarpon
sp. HDN13-307, trong d6 hop chit 93 c6 hoat tinh giy doc ddi véi
dong té bao HelLa (IC50 = 8.8 uM) [48].

Cac nghién ctru vé vi nim néi sinh & cay R. stylosa ciing cho thiy
nhiéu két qua rat thi vi vé thanh phan héa hoc ciing nhu hoat tinh sinh
hoc. Theo Peng va cs (2011), 5 hop chat cerebroside méi,
chrysogeside A-E (94-98) va 2 hop chit 2-pyridone alkaloid mai,
chrysogedone A va B (99 va 100) da duoc phan lap tir chung
Penicillium chrysogenum PXP-55 phan lap tir ré cay R. stylosa &
Trung Quéc, trong d6 hop chét 95 thé hién hoat tinh khang khuan déi
véi Enterobacter aerogenes (MIC = 1.72 uM) [49]. Theo Zang va cs
(2012), 9 hop chat sesquiterpenoid méi 1a diaporol A—I (101-109) da
duoc phan 1ap tir chang vi nim Diaporthe sp. ¢ 14 cay cay R. stylosa
& Trung Qudc, tuy nhién cac hop chat khong thé hién hoat tinh gay
doc té bao ¢ ndong do 20 uM [50]. Ciing tir chang vi nam nay, 10 hop
chat brasilane-type sesquiterpnoid méi la diaporol J-S (110-119) ciing
da duoc phan lap, tuy nhién hoat tinh gay doc té bao cua cac hop chat
khong thé hién & ndng do 30 puM, ngoai trir hop chat 118 thé hién hoat
tinh trung binh ddi véi té bao SW480 (ICso = 8.72 + 1.32 pM) [51].
Tir chang vi nam Cytospora heveae NSHSJ-2 phan lap tir than cay S.
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caseolaris, mot sé hop polyketide di duoc phan Iap va thé hién hoat
tinh thu don géc ty do DPPH [52].

Tir vi nam Aspergillus nidulans MA-143 phan lap tir 14 cay R.
stylosa, 6 hop chat 4-phenyl-3,4-dihydroquinolone méi Ia
aniduquinolones A—C (120-122), 6-deoxyaflaquinolone E (123),
isoaflaquinolone E (124), va 14-hydroxyaflaquinolone F (125) da
duogc phan lap, trong d6 hop chat 121 va 122 thé hién doc tinh ddi véi
au tring Artemia saline, véi gié tri 1Cso lan luot 12 7.1 va 4.5 uM [53].
Ciing tir chang vi nim nay, An va cs (2013) da phan lap duoc 4 hop
chit quinazolinone alkaloid Ia aniquinazolines A-D (126-129) va cé4c
hop chit nay déu thé hién doc tinh ddi véi Artemia saline (ICso = 1.27-
4.95 uM) [54]. Tir vi nAm Mucor irregularis QEN-189 phan lap tur ré
cay R. stylosa ¢ dao Hainan, Trung Quédc, 6 hop chét indole-
diterpenoid mai la rhizovarins A-F da dwgc phan lap, trong d6 hop
chit rhizovarin A (130), B (131), va E (132) thé hién hoat tinh gdy doc
té bao HL-60 va A-549 (ICso = 6.3-11.5 uM) [55]. Theo Zhang et al
(2015), tir chung Penicillium oxalicum EN-201 phén lap tir 14 cay R.
stylosa, 2 hop chat alkaloid mai la penioxamide A (133) va 18-
hydroxydecaturin B (134) da duoc phan lap, va ca 2 hop chit déu thé
hién doc tinh d6i véi Artemia saline (LDso = 5.6 va 2.3 uM) [56]. Mot
sb chung vi nAm phan 1ap tir R. stylosa thé hién hoat tinh khang khuan
ddi voi vi khuan Pseudomonas adaceae, Enterococcus faecalis,
methicillin-resistant Staphylococcus aureus (MRSA) va nim gay
bénh Monilia albicans va hoat tinh gay doc té bao ddi véi mét s6 dong
té bao ung thu nhu A549, HeLa, va HepG2 [57].
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru
> Chiing vi ndm XT37 (Aspergillus sp. DVXT-221)

Chang vi nim XT37 (Aspergillus sp. DVXT-221) duoc phan
lap tur 14 cay Pudéc voi (Rhizophora stylosa) thu thap ¢ VQG Xuén
Thiry. Tén khoa hoc ciia chiing vi nim nay duoc xac dinh bang phuong
phép sinh hoc phan tr, bao gdm PCR va giai trinh tu gen ITS rDNA.
Trinh ty gen ITS rDNA cua ching vi nAm nay da duoc ding ky trén
Genbank ,voi ma sb: PQ119563. Chung vi nam nay hién dang duoc
bao quan tai phong Héa sinh phan tir, Vién Héa hoc, Vién Han lam
Khoa hoc va Céng nghé Viét Nam.

Aspergillus sp. DVXT-221
% ro A

Hinh 2.1. Chang vi ndim XT37 (Aspergillus sp. DVXT-221)
> Chiing vi ndm XT47 (Trichoderma sp. GXT-22.1)

Chung vi nam XT47 (Trichoderma sp. GXT-22.1) duoc phan
lap tir ré cay Gia (Excoecaria agallocha) thu thap ¢ VQG Xuan Thuy.
Tén khoa hoc cua ching vi nAim nay duoc xac dinh bang phuong phap
PCR va giai trinh ty gen ITS rDNA (md s6 ding ky Genbank:
PQ559788). Chung vi nim nay hién dang dugc bao quan tai phong
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Hoa sinh phén ta, Vién Hba hoc, Vién Han 1am Khoa hoc va Céng
nghé Viét Nam.

P .

Trichoderma sp. GXT-22.1

Hinh 2.2. Chung vi nam XT47 (Trichoderma sp. GXT-22.1)
> Chang vi ndm XT49 (Aspergillus sp. BCXT-22.1)

Chang vi nAm XT49 (Aspergillus sp. BCXT-22.1) duoc phan
lap tir ré cdy Ban chua (Sonneratia caseolaris) thu thap & VQG Xuan
Thuy. Tén khoa hoc cuia chiing vi nim nay duoc xac dinh bang phuong
phap PCR va giai trinh tu gen ITS rDNA (mé sb ding ky Genbank:
PV425981). Chung vi nam nay hién dang dugc bao quan tai phong
Hoa sinh phan tir, Vién Hba hoc, Vién Han Iam Khoa hoc va Céng
nghé Viét Nam.

Aspergillus sp. BCXT-22.1

4

Hinh 2.3. Chang vi nam XT49 (Aspergillus sp. BCXT-22.1)
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CHUONG 3. KET QUA NGHIEN CUU

3.1. Két qua Ién men sinh khéi, tao cao chiét téng cac ching vi
nam

Cac chang vi nim XT37, XT47 va XT49 dugc |én men nhan
sinh khéi Iugng 16n, tao cao chiét tong voi EtOAc. Két qua la da thu
duoc cao chiét tong EtOAC cua 3 ching vi nam XT37 (6.8 g), XT47
(20 g) va XT49 (7.0 g). Cao chiét tong caa cac ching vi nim nay duoc
bao quan & 0-4 °C cho dén khi thuc hién cac nghién ctu tiép theo.

m.‘ e N

[ Hoat héa, nhin giéng ]

A4

l Lén men nhan sinh
Kkhéi lwong 16n

¥

v [ Tao dich chiét tong ]

Hinh 0.1. So db cac budc 1én men nhan sinh khéi lugng 16n, tao cao
chiét tong cac chung vi nim XT37, XT47 va XT49

3.2. Két qua phan Iap cac hep chat
3.2.1. Két qud phan lgp cac hep chdt tir chiing vi ném XT37



Aspergillus sp. DVXT-221 (XT37)

68¢g
|RP C18 gradient McOH-H,O
L 3
l L
v v v v
Fl F2 F3 ¥4 L
Sephadex LH20 CC, Sephadex LH20 CC,
, MW 3:1 MW 3:1
| |
\ v A
I-‘J.I F3.2 F33 (g Fi.1 F42 F43
Sio2 ('(';HE 1:2 (25 mg)
! ! Si02 CC, HE 2:1
F3.00 F32 F313 F314 F3.05 F3.06 F3.1.7 F3.18 Prep. HPLC, 23% ACN
Prep. Prep. s S XT37.6
HPLC, HPLC, rep. HPLC, Prep. HPLC, g
67 % MeOH | 30 % ACN 62 % MeOH ﬁ:r.. Me(;;l g
XT37.9 XT37.3
(3 mg) (3 mg) XT37 1 XT37.2 A: Acetone
il XT37€ (25m] (2.9 mg) ACN: CH;CN
(70 mg) XT37 4 g H: pisin
XT37.10 ‘2 2 mg) S W-H,0

(3 mg)

Hinh 3.2. So db phan lap cac hop chét tir ching vi nAim XT37

3.2.2. Két qud phan ldp cac hep chdt tir chiing XT47

Trichoderma sp. GXT-22.1 (XT47)
20¢g
lRP CI8 gradient McOH-H,0
|

A: Acetone
|
: 11: r-hexane
v v .4 v M ) 2
F: K3 ¥4 Fs y M: MeOH
" ’ﬁm,‘mmm(_ Sephadex LH20 CC, ¥6 W: Hy0
MW 3:1 MW 2:1
—— 3 .
| | | | : ! ;
F2.1 22 23 K31 ¥32 K3 Fil F42 125} Fid F45
:,,‘f‘a' sio2cc, RP CI8 jgradient AW Si02 CC, $i02 CC,
Si02 CC, HE 2:1 %% DM 25:1-10. 7:10 e F330 DM 30:1 DML
—— A
< %, Sio2cc, ¥ Prep. HPLC,
v v v b v HE2s:10 FA2 |sio2cc. 77 % McOH
K11 k212 F213 F22.1 F321 P22 F23 P24 |DE 1:1
Prop. HPLC, Prop. HPLC, |00 . ","J.,':. :n\): :(1
o ~ 2CC.  gn >
40 % MeOH 40 % MecOH HA 2:1 MW13:10
F442 Fi43
e Prep. 1IPLC,
5 P
S 82 % McOH| % McOH

XT47.5
(8 mg)

XT47.3
(3mg)

Hinh 3.3. So d6 phan lap cac hop chat tir chiing vi nim XT47
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3.2.3. Két qud phan ldp cac hep chdt tir chiing XT49

Aspergillus sp. BCXT-22.1 (XT49)
70g
llu- C18 gradient MeOH-H,0

¥ & i

v v v
: [ %] F4 Fs F6
ki n\qm.qn 1H20 CC. Sephadex 1LH20 CC, Sephadex LH20 CC,
¢ MW 2:1 eMW2L
N vl 2 Fi4 s
2 v . .
3 3 [24] Fi2 ) P4 i F43 F4S
F22 ¥23 o
Prep. HPLC, HEL |
0%ACN o2 e ) $i020C) . .
02 CC, HA L1 $i02 CC Si02 ¢
HE 1} — HE 1015 HE 1)
Yoo [
Ri3e— B2 B2 v
RPCIS F331 ‘
Fil2e gradient § !
i AW 10:13 | gp 13 gradient 2 H12
Flle ‘m.p 1eLe,

Prep. 1IPLC,
24 % ACN

FALLI
RPCIS
gradicat
AW 121

Hinh 3.4. So db phan lap cac hop chat tir chang vi nAm XT49

=
a
- MW 15:10 =
XT49.10] SI02CC.HE LI E
(20 mg) 2
XT49.7
(10 mg)

A: Acetone
ACN: CHyCN

¥
1: p-hexane
M: McOH
W:H0

|40 % ACN
XT49.1
(2 mg)
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CHUONG 4. THAO LUAN KET QUA
3.1. Xac dinh ciu trdc cac hgp chit
3.1.1. Xdc dinh cdu trdc cac hgp chdt phan Idp diwec tir chiing
Aspergillus sp. DVXT-221 (XT37)
3.1.1.1. Hop chdt XT37.1: Fumigaclavine K (chat mgi)

YO 18

Hinh 0.1. C4u trdc héa hoc cua hop chat XT37.1

Hop chit XT37.1 dwoc thu nhan duéi dang bét tring. Cong
thirc phan tir duoc xac dinh la C2H2sN2Os thdng qua tin hiéu phan ti
proton hoa [M+H]* tai m/z 353.2226 (tinh toan ly thuyét cho céng thic
phan tir C22H2sN20: 1a 353.2229) trén pho HRESIMS (Hinh 4.5). Trén
phd *H NMR xuat hién céc tin hiéu proton vong thom dic trung véi
hé spin ABC tai 6w 6.71 (dd, J = 7.2 Hz, H-12), 7.03 (t, J = 7.8 Hz, H-
13), va 7.18 (d, J = 7.8 Hz, H-14), cuing mot lién két doi tai oy 6.18
(dd, J =10.8, 17.4 Hz, H-22), 5.12 (dd, J = 2.4, 17.4 Hz, Ha-23) va
5.10 (dd, J = 1.8, 10.8 Hz, Hb-23), ciing véi bén nhdm methyl tai 84
1.39 (d, J = 7.8 Hz, H-18), 1.56 (s, H-20), 1.55 (s, H-21) va 1.89 (s, 9-
OAc) (Bang 4.1). Phé **C NMR ghi nhan 22 tin hiéu carbon, bao gém
maot nhom carbony! tai 8¢ 172.0 (9-OAc), 10 carbon sp? va 11 carbon
sp°. Trong sb cac carbon sp?, ngoai cac tin hiéu caa lién két d6i va ba
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carbon methine, con ghi nhan nim carbon khéng lién két proton, bao
gom hai carbon mang nitrogen tai 8¢ 139.5 (C-2) va 134.8 (C-15), goi
y hop chat XT37.1 ¢ vong indole trong phan tir (Bang 4.1) [89, 90].
Phan tich phé HSQC cho thiy su cd mit caa cac carbon sp®, bao gom
hai carbon methylene [bao gdm mét carbon mang nito tai dc 46.4 (C-
7)], bdn carbon methine [trong d6 c6 mdt carbon mang nito tai 8¢ 55.1
(C-5) va mot carbon mang oxy tai 8¢ 70.5 (C-9), bén nhdm methyl va
mét carbon khong lién két proton tai 8¢ 40.3 (C-19). Thong qua cac
phan tich chi tiét phé COSY va HSQC, cac manh lién két tir vj tri C-
4/C-5 va tir vi tri C-7 dén C-10 duoc x4c dinh. Trén co s& nhitng phan
tich nay, két hop véi cac tuong tac HMBC ghi nhan dugc tir H-18 dén
C-7, C-8 va C-9 gitp xac dinh dugc vi tri nhdm methyl tai C-8. Tin
hiéu HMBC tir nhém methyl tai 54 1.89 (s) d&én carbonyl tai 8¢ 172.0
cho thay cé su hién dién cia mot nhom acetyl. Nhom acetyl nay duoc
xéc dinh & vi tri C-9 théng qua d6 dich chuyén héa hoc dich chuyén
xa vé phia trudng dudi cua vi tri C-9 (8¢ 70.5 / 8n 5.77). Ngoai ra, cac
tuong tac HMBC tir H-23 dén C-19 va C-22, tir H-22 dén C-19 va C-
2, va tir H-20 dén C-2, C-19 va C-21, cho thay sy c6 mat caa mot
nhom thé 2-methylbut-3-en-2-yl gan tai vi tri C-2 (Hinh 4.3). Trén co
s& cac két qua phan tich phd trén, tién hanh so sanh sé liéu NMR cua
hop chit XT37.1 voi mét hop chat ergot alkaloid di biét la
fumigaclavine D cho thay su twong ddng cao, ngoai trir khac biét dang
ké & d6 dich chuyén héa hoc cua phan cdu trac 3-
methyldecahydroquinolin-4-yl acetate, goi y XT37.1 la mot
diastereoisomer cuiia hop chit fumigaclavine D da biét [90]. Biéu nay
phu hop voi cac phan tich phd NOESY (Hinh 4.3). Cu thé, H-9 thé
hién tuong tac NOE véi H-18 nhung khong c6 tuwong tac vai H-5, cho
thdy H-18 va H-9 cing huéng vé phia mit phang o, trong khi H-5 va
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H-8 huéng vé phia mat phang B. Phan tich nay cho thiy hop chét
XT37.1 va fumigaclavine D ¢6 ciu hinh twong dbi twong dong tai cac
vi tri C-5, C-8 va C-9 [90]. Tuy nhién, H-8 thé hién twong tic NOE
v6i H-10, cho thay hai proton nay c6 cing hudng trong khong gian.
Tir cac két qua phan tich phd NOESY nay, két hop vai su khac biét vé
d6 dich chuyén héa hoc ciia phan cau tric methyldecahydroquinolin-
4-yl acetate cho thay hop chat XT37.1 1a 10-epimer cua hop chat
fumigaclavine D. Dua trén c4u hinh twong déi nay, phé ECD ly thuyét
dugc tinh todn bang phuong phap TD-DFT véi phan mém Gaussian
16 W. Két qua cho thay phd ECD tinh toan ly thuyét cho cdu hinh
5R8R9S10S phti hop hoan toan véi phé ECD thuc nghiém, qua d6 ciu
hinh tuyét dbi ciia hop chat XT37.1 dugc xac dinh (Hinh 4.4). Trén co
s& cac két qua phan tich phd néu trén, cau trdc héa hoc cua hop chat
XT37.1 duoc xac dinh, véi tén goi la fumigaclavine K (Hinh 4.1).

Bang 0.1. S6 liéu phd NMR cua hop chat XT37.1

Vi tri 5 5 (J = Hz)
2 1395 -
3 103.6 -
351 (m)
4 29.1 303 (m)
5 55.1 3.67 (m)
3.52 (m)
7 46.4 3.27 (brd, 7.2)
g 328 2.41 (m)
9 70.5 5.77 (br s)
10 338 3.52 (m)
0 126.6 .
12 1133 6.71(d, 7.2)
3 1228 7.03 (1, 7.8)
14 110.1 7.18(d, 7.8)
15 1348 5
16 1287 -
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3 15.3 139(d, 7.8)
19 403 -
20 28.1 156 (5)
21 28.0 1.55(s)
2 1472 6.18 (dd, 10.8, 17.4)
5.12 (dd, 2.4, 17.4)
23 112.0 5.10 (dd, 1.8, 10.8)
9-0Ac 172.0
20.7 189 (5)

“ Do trong CD;0D; ® 150 MHz, ¢ 600 MHz

3.1.2. Téng hep két qud xdc dinh cdu trac cac hep chdt phan lgp
dwotc ter chizng Aspergillus sp. DVXT-221 (XT37)

Thong qua phan tich chi tiét dir lieu phd NMR (‘H, “C,
HSQC, HMBC, COSY, NOESY), ph6 khéi HRESIMS, phd ECD va
gbc quay cuc, két hop véi so sanh véi cac s6 liéu di cong bd, ciu trac
hoa hoc cua cic hop chit phan 1ap duoc tir ching Aspergillus sp.
DVXT-221 (XT37) di dwoc xac dinh, bao gdm 3 hop chit méi
fumigaclavine K (XT37.1), fumigaclavine L (XT37.2), va
fumigaclavine M (XT37.3) va 7 hop chét da biét 1a: fumigaclavine I
(XT37.4) [89], fumigaclavine C (XT37.5) [90], va fumigaclavine E
(XT37.6) [90], monomethylsulochrin (XT37.7) [91], 8'-O-
methylasterric acid (XT37.8) [86], 2,3'-dimethylosoate (XT37.9) [92]
va chaetominine (XT37.10) [86] (Hinh 4.2).
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XT37.3:R = jr,,/ AN XT37.5:R=Ac
XT37.6:R=H
XT37.4:R =
xS
HsCO

o
Oy OCH, Y@
OH O o HO
- N &N
T, Ay CLLX
HsC OH N" 'N° "0
Io% N

OCH30CH;, OCH30 OCHs
OR
XT37.7 XT37.8:R=H
XT37.9: R = CHs XT37.10

Hinh 0.2. CAu trdc héa hoc cia cac hop chat phan lap tir chang
Aspergillus sp. DVXT-221 (XT37)

4.1.2. Xdc dinh cdu trac cac hgp chat phan ldp dwec tir chiing
Trichoderma sp. GXT-22.1

CAu triic hda hoc cua cac hop chit XT47.1-XT47.10 duoc
xéc dinh bang cac phuong phép phén tich pho két hop, bao gom pho
NMR, HRESIMS, két hop vai so sanh vai tai lieu tham khao. Két qua
da xac dinh duoc 2 hop chat méi: 5'-(4-methoxyphenyl)-1’,3'-oxazole
(XT47.1) va (E)-6,10-dimethyl-5-undecene-2,9,10-triol (XT47.2) va
8 hop chat da biét: tricholumin A (XT47.3) [96], harzianol J (XT47.4)
[97], cyclonerodiol (XT47.5) [98], 10,11-dihydro-11-
hydroxycyclonerodiol (XT47.6) [99], cyclonerodiol B (XT47.7)
[100], epicyclonerodiol oxide (XT47.8) [101], cyclo(Val-Pro)
(XT47.9) [102] va cyclo-(4-hydroxyprolinyl-leucine) (XT47.10)
[103] (Hinh 4.53)
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HsCO.__A.__OH
5 { o)
\@@[ S
f=N

XT47.1

XT47.5 XT47.9 XT47.10
XT47.6:R=H
XT47.7: R = OH XT47.8

Hinh 0.2. CAu trdc héa hoc cua cac hop chat phan lap tir chang
Trichoderma sp. GXT-22.1 (XT47)

4.1.3. Xdc dinh cdu trac cac hgp chat phan ldp dwec tir chiing
Aspergillus sp. BCXT-22.1 (XT49.1)

Bing cac phuong phap phan tich phd NMR va HRESIMS, két
hop véi so sénh vai cac hop chit di biét, cu tric hda hoc caa 10 hop
chit sach di duwoc xac dinh, trong d6 c6 2 hop chat moi:
polyporusterone H (XT49.1) va stellatinol A (XT49.4) va 8 hop chat
d4 biét: panuosterone (XT49.2) [110], makisterone A (XT49.3) [111],
stellatin (XT49.5) [112], embeurekol C (XT49.6) [113], oxepinamide
D (XT49.7) [114], oxepinamide F (XT49.8) [114], oxepinamide J
(XT49.9) [115] va protubonine B (XT49.10) [116] (Hinh 4.79)



XT49.1: Ry =Ac,R;=H XT49.2
XT49.3: Ry =H, R, =OH

o]

oH ©
XT49.7: R = (f)-OH
XT49.6 XT49.9: R = ()-OH XT49.8 XT49.10

Hinh 0.3. CAu trdc héa hoc cia cac hop chat phan lap tir chang
Aspergillus sp. BCXT-22.1 (XT49.1)

4.2. Hoat tinh sinh hoc ciia cac hgp chét

4.2.1. Hogt tinh sic ché sw sin sinh NO va gdy déc té bao ung thw
cua cac hep chat phan lgp tar ching Aspergillus sp. DVXT-221
(XT37)

Thir nghiém hoat tinh trc ché su san sinh NO va gy doc té bao
ung thu cia 10 hop chat sach dugc phan lap tir chiing Aspergillus sp.
DVXT-221 két qua cho thay 2 hop chat XT37.1 va XT37.9 tc ché
manh su san sinh NO & té bao dai thuc bao RAW?264.7 kich thich bing
LPS (Bang 3.1). So sanh cau tric va hoat tinh sinh hoc caa mot sb
ddng phan ergot alkaloid (XT37.1-XT37.5) cho thiy cac yéu t6 nhu
cau hinh H-10(B), huéng quay a cua nhém prenyl tai vi tri C-3 anh
huong tich cuc dén kha nang tc ché NO. Su hién dién caa nhom
methyl ester dong gop hoat tinh wc ché NO tét hon so v6i nhém
carboxyl & 2 hop chat XT37.8 va XT37.9.

Trén co s két qua thir nghiém kha nang wc ché san sinh NO,
hop chat XT37.1 va XT37.9 duoc tién hanh nghién ctiru kha nang lién
két voi trung tdm hoat dong cua enzyme iNOS - enzyme XUc tac cho
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qué trinh tong hgp NO trong cac dai thic bao. Theo d6, nghién ciru
mo phong docking phan tir cua 2 hop chat XT37.1 va XT37.9 véi cau
trdc tinh thé ciia enzyme iNOS (PDB ID: 3E6T) duoc phan tich thong
qua cdng cu docking AutoDock 4.2 (Hinh 4.112). Két qua cho thay
chat XT37.1 ¢6 kha ning gin két tét tai ving hoat dong cua enzym
(niang luong lién két —12.71 kcal/mol), thé hién qua su hinh thanh lién
két hydro véi gbc amino acid Val346, cing véi nhiéu tuong tac ky
nuGc VGi cac acid amin quan trong nhu Ala345, Phe363, Gly365,
Trp366, Glu371, Pro344, Tyr367, Asp376, Tyr34l, GIn257 va
Asn364. Sy hién dién dong thoi cua lién két hydrogen va tuong tac ky
nude nay cho thiy chat XT37.1 ¢6 thé chiém giit ving hoat dong mot
céch hiéu qua, tir 6 trc ché hoat dong x(c tac cia enzym iNOS. Ngoai
ra, hop chat XT37.9 thé hién twong tac voi trung tim hoat dong cua
iNOS, véi ning luong lién két —6.62 kcal/mol, théng qua cac lién két
H véi cac goc Phe363 va Pro344 va GIn257 va cac tuong tac ky nudc
VGi cac gdc amino acid nhu Tyr341, Tyr367, Val346, Ala345 va
Asn364. Két qua docking phan tir cho thiy su hién dién dong thoi cua
lién két hydrogen va tuong tac ky nudc cho thay 2 hop chat XT37.1
va XT37.9 c6 thé chiém gitr viing hoat dong mat cach hiéu qua, tir 46
c6 thé &rc ché hoat dong x(c tac cua enzym iNOS trong san sinh NO.
Diéu nay cang cb gia thuyét rang ca 2 hop chat wc ché su san sinh qué
mic NO thong qua diéu hoa hoat dong cua iNOS trén dong té bao
RAW264.7 duoc kich thich boi LPS. Nhitng phat hién cho thay tiém
nang nghién ctru sdu hon vé hoat tinh khang viém cia 2 hop chat
XT37.1va XT37.9.

Trén co s& két qua hoat tinh gy doc té bao cua cac hop chat
XT37.5, XT37.7, XT37.8, va XT37.10 da dwogc nghién ciru va cdng
bd trén thé giGi [85-87], hoat tinh gay doc té bao cua cac hop chit cua



19

XT37.1-XT37.4, XT37.6 va XT37.9 dbi vai 2 dong té bao ung thu
biéu m6 HepG2 va MCF7 dugc danh gia bang phuong phap SRB [77,
88]. Két qua cho thay, cac hop chat XT37.1 va XT37.3 thé hién doc
tinh t& bao yéu ddi véi ca dong té bao HepG2 va MCF7, Vi gié tri
ICso dao dong tir 61.1 + 3.1 dén 77.2 + 1.5 uM (Bang 3.1), trong khi
c4c hop chat XT37.2, XT37.4, XT37.6 va XT37.9 khong thé hién hoat
tinh gy doc té bao trén ca hai dong té bao (ICsp > 100 uM).

4.2.2. Hoat tinh sc ché s sdn sinh NO va gdy doc té bao ung thuw
ciia cac hep chdt phan Igp tir ching Trichoderma sp. BCXT-22.1
(XT47)

Cac hop chat XT47.1-XT47.8 va XT47.10 phan lap duoc tir

chang Trichoderma sp. BCXT-22.1 (XT47) dugc thir nghiém danh gia
hoat tinh tic ché san sinh NO & té bao RAW264.7 kich thich bai LPS
bang phuong phap Griess. Két qua cho thdy hop chit XT47.1 thé hién
hoat tinh sinh hoc néi bat, véi kha niang tc ché su san sinh NO, véi
gia tri 1Cso dat 37.5 + 2.6 pM, trong khi cac hop chit con lai (trir
XT47.6 va XT47.7 khong c6 hoat tinh) chi thé hién tac dung wc ché
tuong ddi thap vai NO, vai gid tri ICso nam trong khoang tir 60.2 dén
86.5 UM (Bang 3.2). Két qua md phong docking phan tir cho thay hop
chat XT47.1 ¢6 kha ning tuong tac hiéu qua vai vi tri hoat dong cua
enzyme iNOS, véi ning lugng lién két —6.34 kcal/mol (Hinh 4.113).
Cu thé, hop chat XT47.1 hinh thanh lién két hydro voi goc Glu371 va
tuong tac ky nudc véi nhidu gdc amino acid quan trong khac nhu
Tyr341, GIn257, Tyr367, Ala345, Pro344, Val346, Gly365, Phe363
va Asn364. Nhing twong tic ndy cho thay hoat tinh ¢ ché NO cua
hop chat XT47.1 ¢ thé lién quan mat thiét dén kha ning gan két vai
iNOS dé diéu hoa hoat dong ciia enzyme nay.
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Cac hop chat XT47.1-XT47.8 duoc danh gia hoat tinh gay
doc té bao ddi véi hai dong té bao ung thu 1a MCF-7 va HepG2. So
v6i chit dbi chirng duong ellipticine (ty 18 chét té bao dat 80.7% trén
MCF-7 va 84.6% trén HepG2 & nong do 2 pug/mL), tit ca cac hop chat
thir nghiém déu c6 gay chét té bao thap hon ¢ ndng d6 100 uM ((Bang
3.2). Bdi véi dong té bao MCF-7, hop chit XT47.4 thé hién hoat tinh
cao nhat, véi ty 1& gay chét té bao dat 39.3 + 2.3%, tiép theo la XT47.1
(32.9 + 1.9%) va XT47.3 (25.4 + 1.9%), trong khi cac hop chit
XT47.7, XT47.5, XT47.6 va XT47.8 gy chét té bao tir 15% dén 22%.
O dong té bao HepG2, hop chit XT47.1 cho thay hoat tinh cao nhét,
Vai ty 1é gay chét té bao dat 41.5 + 3.0%, trong khi cAc hop chat
XT47.3, XT47.4 va XT47.7 gay ché té bao & muac thip hon, trong
khoang tir 21-23%. Céc két qua cho thay chi c6 hop chit XT47.1 va
XT47.4 thé hién hoat tinh gay doc té bao van & mirc yéu, cac hop chit
con lai khéng gy anh huong dang ké dén kha niang sbng sot cua té
bao va duoc xem la khong c6 doc tinh & ndng do thuc nghiém.

4.2.3. Hogt tinh sic ché sw sin sinh NO va gdy déc té bao ung thw
cia cac hgp chat phan lgp tie ching Aspergillus sp. GXT-22.1
(XT49)

Trén co so két qua sang loc, chiung Aspergillus sp. GXT-22.1
(XT49) thé hién hoat tinh gay doc té bao manh trén cac dong té bao
ung thu thir nghiém, cac hop chat XT49.1-XT49.10 phan lap tir chang
Aspergillus sp. GXT-22.1 duoc thir nghiém hoat tinh gay doc té bao
d6i vai 2 dong té bao ung thu ngudi, bao gdbm MCF-7 va HepG2 bang
phuong phap SRB. Két qua cho thiy, trong cac hop chat thir nghiém,
hop chat XT49.1 thé hién hoat tinh giy doc té bao trén ca 2 dong té
bao MCF-7 va HepG2, vai gia tri ICs lan luot 1a tir 75.41 + 5.76 va
87.65 + 3.49 UM (Bang 3.3). Cac hop chit XT49.2-XT49.7, XT49.9
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va XT49.10 chi thé hién hoat tinh gy doc & muc yéu trén dong té bao
MCF-7, Vi gié tri ICso trong khoang tir 78.05 £ 2.24 dén 94.20 + 3.41
UM. Tuy nhién, ngoai trir hop chat XT49.1, tat ca cAc hop chat déu
khong thé hién hoat tinh trén dong té bao HepG2 (ICso > 100 uM).

Ngoai ra, tit ca cac hop chit duoc khao sat ciing dugc danh
gi& hoat tinh chdng viém théng qua kha niang wc ché san xuat NO trong
té bao vi than kinh BV2 duoc kich thich bai LPS. O ndng do khong
gy doc (40 uM), hau hét cac hop chat chi thé hién tac dung tc ché
yéu, vai ty 18 trc ché NO dao dong tir 10.4 + 0.9 dén 36.6 + 1.3% (Bang
3.3). Trong d6, hai hop chat XT49.4 va XT49.8 cho thay muc wc ché
cao hon rd rét so véi cac hop chat con lai, 1an luot dat 36.6 + 1.3% va
31.7 + 2.9%. Trén co s& két qua sang loc ndy, 2 hop chit XT49.4 va
XT49.8 da duoc chon dé tién hanh mo phong docking phan tir nham
khao sat kha ning gin két véi vi tri hoat dong caa enzyme iNOS (PDB
ID: 3E6T). Két qua docking cho thay ca hai hop chat XT49.4 va
XT49.8 déu c6 kha ning tuong tac vai vi tri hoat dong caa iNOS thdng
qua lién két hydro va cac twong tac ky nuéc véi cac gbc amino acid
dic hiéu, véi nang luong lién két lan luot 1a —7.02 va —10.31 kcal/mol,
cho thiy &i luc gan két vai vi tri hoat dong cua enzyme (Hinh 4.114).
Tuong ty nhu v&i cac nghién ctu trén thé gidi, hop chat XT49.4 hinh
thanh lién két hydro véi amino acid Glu371, day duoc xem la mot
amino acid quan trong trong co ché x(c tac caa iNOS, va tuong tac ky
nudc véi cac géc GIn257, Tyr367, Pro344 va Val346. Trong khi do,
hop chat XT49.8 c6 lién két hydro véi amino acid Tyr367 va nhom
Hem901, déng thoi twong tac ky nudc véi cac amino acid quan trong
khac nhu GIn257, Arg260, Glu371, Tyr341 va Pro344. Nhirng két qua
nay cho thiy hoat tinh ¢ ché NO cua cac hop chat XT49.4 va XT49.8
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c6 thé lién quan dén kha nang diéu hoa hoat dong cia iINOS thdng qua
tuong tac voi vung hoat dong cua enzyme.

KET LUAN
- Pa phan 1ap va xac dinh cau trdc cua 30 hop chét sach tir 3 chang vi
nam thyc vat ngap man Aspergillus sp. DVXT-221, Trichoderma sp.
BCXT-22.1 va Aspergillus sp. GXT-22.1, trong d6 ¢ 6 hop chat méi:
fumigaclavine K—-M (XT37.1-XT37.3), 5'-(4-methoxyphenyl)-1’,3'-
oxazole (XT47.1), polyporusterone H (XT49.1) va stellatinol A
(XT49.4) va mot hop chit lan dau tién phan lap tir thién nhién: (E)-
6,10-dimethyl-5-undecene-2,9,10-triol (XT47.2).
- Bi danh gia hoat tinh tc ché su san sinh qua mic NO cua cac hop
chit sach. Trong d6 2 hop chit XT37.1 va XT37.9 thé hién hoat tinh
manh nhit (ICsp = 5.3 + 0.2 va 8.7 + 0.4 uM), 16 hop chit
XT37.1-XT37.4, XT37.8-XT37.10, XT47.1-XT47.5, XT47.8,
XT47.10, XT49.4, va XT49.8 thé hién hoat tinh yéu hon. M6 hinh héa
docking phan tir cho thiy cac hop chat XT37.1, XT37.9, XT47.1,
XT49.4, va XT49.8 déu thé hién ai luc lién két voi trung tdm hoat
dong cua enzyme iNOS, voi nang luong lién két tir —12.71 dén —6.34
kcal/mol.
- Pi danh gi4 hoat tinh gay doc té bao trén 2 dong té bao ung thu
HepG2 va MCF7 cuia cac hop chat sach. Trong d6 2 hop chat XT37.1,
XT37.3 va XT49.1 thé hién hoat tinh trén ca 2 dong té bao HepG2 va
MCF7 (ICsp = 61.1 + 3.1 — 87.65 + 3.49 uM). Cac hop chat XT49.2—
XT49.7, XT49.9 va XT49.10 gay doc dong té bao MCF7 (ICs = 76.56
+4.70 — 94.20 + 3.41 uM).
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NHUNG DPONG GOP MOI CUA LUAN AN

1. D3 phan 1ap va xac dinh cdu tric caa 6 hop chit méi, bao
gom: fumigaclavine K (XT37.1), fumigaclavine L (XT37.2),
fumigaclavine K (XT37.1), fumigaclavine M (XT37.4), 5'-(4-
methoxyphenyl)-1',3'-oxazole ~ (XT47.1), polyporusterone H
(XT49.1) va stellatinol A (XT49.4), va 1 hop chat lan dau tién phan
lap tu  thién nhién: (E)-6,10-dimethyl-5-undecene-2,9,10-triol
(XT47.2) tir cao chiét 1én men luong lon caa 3 ching vi ndm & thuc
vat ngap man Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-
22.1 va Aspergillus sp. GXT-22.1.

2. Hoat tinh gy doc té bao cua 19 hop chét, bao gdm XT37.1,
XT37.3, XT47.1-XT47.8, XT49.1-XT49.7, XT49.9 va XT49.10
dugc thar nghiém. Trong dé, 2 hop chét ergot alkaloid XT37.1 va
XT37.3 thé hién hoat tinh trén ca 2 dong té bao HepG2 va MCF7 (ICso
= 61.1 + 3.1 — 87.65 + 3.49 uM); hop chét ecdysteroid mai XT49.1
thé hién hoat tinh trén ca 3 dong té bao HepG2, MCF7, va SK-Mel-2
(ICso = 7541 + 576 — 87.65 + 3.49 puM). Cac hop chat
XT49.2-XT49.7, XT49.9, va XT49.10 thé hién hoat tinh gay doc té
bao trén ca 2 dong té bao MCF7 va SK-Mel-2 (ICso = 76.30 + 1.96 —
94.20 + 3.41 uM).

3. Hoat tinh wc ché san sinh qua mic NO cua 24 hop chat, bao
gém XT37.1-XT37.4, XT37.8-XT37.10, XT47.1-XT47.5, XT47.8,
XT47.10 va XT49.1-XT49.10 duoc thir nghiém. Trong d6, hai hop
chat XT37.1 va XT37.9 thé hién hoat tinh manh nhét (ICs; = 5.3 + 0.2
va 8.7 = 0.4 uM); 16 hop chat XT37.1-XT37.4, XT37.8-XT37.10,
XT47.1-XTA47.5, XT47.8, XT47.10, XT49.4, va XT49.8 thé hién
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hoat tinh yéu hon. Mé hinh hda docking phan tir cho thay cac hop chat
XT37.1, XT37.9, XT47.1, XT49.4, va XT49.8 déu thé hién &i luc lién
két voi trung thm hoat dong cuia enzyme iNOS, véi nang lugng lién
két tir —12.71 dén —6.34 kcal/mol.
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