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T6i xin cam doan luén an: “Nghién ciru thanh phin héa hoc, hoat tinh sinh
hoc cia sinh khéi ba chiing vi nim Aspergillus sp. DVXT-221, Trichoderma sp.
BCXT-22.1 va Aspergillus sp. GXT-22.1” la cong trinh nghién ctru do chinh t6i
thue hién dudi su huéng din khoa hoc ciia PGS.TS. Tran Hong Quang va PGS. TS.
Nguyén Ngoc Tung. Moi ndi dung trong luén én déu duoc trich din ngudn rd rang.
Cac két qua nghién ciru dugc trinh bay 1a hoan toan trung thuc, chua timg duge cong
bé trong bit ky cong trinh ndo khac ngoai nhimg bai bao khoa hoc do téc gia da dang.
Luén an dugc hoan thanh trong thoi gian t6i lam nghién cttu sinh tai Hoc vién Khoa

hoc va Coéng nghé, Vién Han lam Khoa hoc va Céng nghé Viét Nam.
Ha Noi, ngay 7. %hdng 4 O ndm 2026

Téc gid ludn dn

(Ky va ghi ré ho tén)
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Ludn dn nay dwoc hoan thanh tai Vién Hoa hoc - Vién Han lam Khoa hoc va
Cong nghé Viét Nam. Trong qud trinh nghién ciu, tdc gid da nhan duwoc sy giip do
quy bdu ciia cdc thay ¢6, cde nha khoa hoc, cdc dong nghiép, ban bé va gia dinh.

161 xin bay 6 loi cam on sdu sdc, sw cam phuc va kinh trong nhdt toi PGS.TS.
Iran Hong Quang va PGS.TS. Nguyén Ngoc Timg - nhitng nguoi T hay @a tan tam
hiedng dan khoa hoc, dong vién, khich 1é va tao moi diéu kién thudn loi cho 16i trong
suot thoi gian thuc hién ludn an.

16i xin trdn trong cam on Ban lanh dao Hoc vién Khou hoc va Caong nghé,
dﬁng cam on Ban lanh dao Vién Hoa hoc cung tdp thé can bo ciia Vién da quan tam,
giip do'va tao moi diéu kién thudn loi cho 16i trong Suot qud trinh hoc tdp va nghién
cu.

T6i xin chan thanh cam on Phong Duoc liéu bién, Phong Hoa sinh phén i,
Vién Hoa hoc va cde dong nghiép vé sw quan tam giip do, véi nhitng loi khuyén bé
ich va nhitng gop ¥ quy bdu trong viéc thurc hién va hoan thién Iudn an.

Téi xin bay (6 long biét on chan thanh va sdu sdc nhdt téi toan thé gia dinh,
ban bé va nhitng ngudi than da ludn luén quan tam, khich 1¢, dong vién (01 trong suot

qud trinh hoc tdp va nghién ciru.

Ludn dn dwoe gitip di vé mdt kinh phi va thuc hién trong khuon khé Dé tai
Khoa hoc Co ban cd'p Vién Han ldm KHCNVN, ma s6: KHCBBI.02/22-24.

Xin trdan trong cam on!

Ha Ngi, ngayZ.9 thang 4 @ ndm 2026

Tac gia luin dn

Ping Viét Anh
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DANH MUC CAC KY HIEU, CAC CHU KY VIET TAT

Ki hiéu Tiéng Anh Dién giai

13C NMR Carbon-13 Nuclear Magnetic | Pho cong huéng tir hat nhan
Resonance Spectroscopy carbon 13

'H NMR Proton Nuclear Magnetic Phé cong huang tir hat nhan
Resonance Spectroscopy proton

A2780 Human ovarian cancer cell Té bao ung thu budng trimg ngudi

A-549 Human lung cancer cell line Dong té bao ung thu phdi & ngudi

BEL-7402 Human liver carcinoma cell Té bao ung thu gan nguoi

BV2 Murine microglial cell line Té bao vi than kinh dém tir chudt

CC Chromatography column Sac ky cot

COSY Correlation spectroscopy Pho twong tac 2 chiéu dong hat

nhan H - 1H

CTPT - Cong thurc phan ta

CHCl; Dichloromethane Dung moi dichloromethane

DMEM Dulbecco’s Modified Eagle | Moi truong nudi cay té bao
Medium DMEM

DMSO Dimethylsulfoxide (CH3).SO

DPPH 1,1-diphenyl-2-picrylhydrazyl | 1,1-diphenyl-2-picrylhydrazyl

ECD Electronic Circular Dichroism | Pho ludng sic tron dién tir

ELISA Enzyme-linked Phuong phap xét nghiém sinh hda
immunosorbent assay

EtOAC Ethyl acetate Dung mai ethyl acetate

EtOH Ethanol Dung mai ethanol

FBS Fetal bovine serum Huyét thanh bao thai bo

G3K Drug-resistant pancreatic Té bao ung thu tuyén tuy khang
cancer cells thube

H19875 Human non-small cell lung Té bao ung thu phd khong nho ¢
cancer nguoi

HCT-116 Human colorectal carcinoma | Té bao biéu mé dai truc trang &
cell nguoi

Hela Cervical cancer Dong té bao ung thw ¢b tir cung

HepG2 Human liver cell line Dong té bao ung thu gan nguoi

HL-60 Human promyelocytic Té bao bénh bach cau tién tay ¢

leukemia cell

nguoi




HMBC Heteronuclear mutiple bond Pho tuong tac di hat nhan qua
correlation nhiéu lién két

HO-8910 Human ovarian cancer cell Dong té bao ung thu budng tring
line nguoi

HPLC High Performance Liquid Sic ky long hiéu ning cao
Chromatography

HR-ESI-MS | High resolution electrospray | Phd khéi lugng phan giai cao
lonization mass spectrometry | phun mu dién tu

HSQC Heteronuclear Single- Pho tuong tac di hat nhén qua 1
Quantum Coherence lien két
Spectroscopy

ICs0 Inhibitory concentration at Nong do tc ché 50% doi tugng
50% thir nghiém

INOS Inducible nitric oxide Enzym tong hop nitric oxide cam
synthase ung

IR Infrared Spectroscopy Phd hong ngoai

K562 Human erythroleukemic cell | Té bao bach cau hong cau ¢ nguoi

L-02 Human epithelial-like liver Té bao giong biéu md gan & ngudi
cell

L5178Y Mouse lymphoma cell line Té bao u lympho chuot

LPS Lipopolysaccharide Lipopolysaccharide

MCF7 Human breast cancer cell line | Dong té bao ung thu va ¢ nguoi

MCF-7/Adr | Human breast cancer cell Dong té bao ung thu va khang
line/Adriamycin-resistant thudc doxorubicin (adriamycin)

MD-MBA- | Human epithelial breast Té bao ung thu vi biéu md &

231 cancer cell nguoi

MeOH Methanol Dung m6i methanol

MGC-803 Human gastric cancer cell Té bao ung thu da day nguoi

MIC Minimal Inhibitory Nong d6 trc ché toi thiéu
Concentration

MTT 3-(4,5-dimethylthiazol-2-yl)- | 3-(4,5-dimethylthiazol-2-yl)-2,5-
2,5- diphenyltetrazolium diphenyltetrazolium bromide
bromide

NMR Nuclear Magnetic Resonance | Pho cong huong tir hat nhan

NO Nitric oxide Nito (IT) oxit




NOESY Nuclear Overhauser Pho hiéu tng hat nhan Overhauser
Enhancement Specctroscopy

oD Optical density Mat d6 quang

OMe Oxymethyl Nhom methoxy

P-388 Murine lymphoid neoplasm | Té bao ung thu bach cau & chuét

cell

PDA Potato dextrose agar MBoi trudng nudi cay

PDB Potato dextrose broth MBoi trudng nudi cay

ppm Part per million Phan triéu

RAW?264.7 | Mouse macrophage cell line | Té bao dai thuc bao chuét

RMSD Root-Mean-Square Deviation | Bg I€ch binh phuong trung binh
goe

RP-18 Reversed-phase C18 Hat sac ky pha dao C18

SH-SY5Y | Human neuroblastoma cell Té bao u nguyén bao than kinh &
nguoi

SRB Sulforhodamine B Sulforhodamine B

TBUT - Té bao ung thu

TCA Trichloracetic acid Axit trichloracetic

TMS Tetramethylsilane (CHs)4Si

us7 Human glioma cell Té bao u nguyén bao than kinh
dém & nguoi

uv Ultraviolet Phé tir ngoai

VQG - Vuon quoc gia

OH, Oc Do chuyén dich hoa hoc cua

proton, carbon

s: singlet; d: doublet; dd: doublet doublet; ddd: doublet doublet doublet; t: triplet;
dt: doublet triplet; q: quartet; qui: quintet; m: multiplet; br: broad

Tén cua cac hop chat hoa hoc sir dung nguyén goc tieng Anh
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MO DAU

Trong nhitng thap nién gan day, viéc tim kiém cac hop chét ty nhién c6 hoat
tinh sinh hoc tir nguén tai nguyén sinh hoc dang trd thanh mét huéng nghién ciru
trong tdm cua khoa hoc su song, dic biét trong bdi canh gia ting tinh trang khang
thudc va nhu cau phét trién cac duoc chat méi c6 ngudn goc ty nhién. Trong s6 cac
sinh vat dugc quan tim nghién ctru, vi nAm duoc xem 13 mot trong nhitng ngudn cung
cap hop chét thir cAp phong phu va da dang nhat, v6i nhidu ciu trac héa hoc méi la
va hoat tinh sinh hoc c6 gia tri.

Heé sinh thai rimg ngap mian 1a méi trudng dac thu, chiu tic dong dong thoi
cta diéu kién min, ngap nudc, bién dong thuy triéu va ap luc sinh hoc cao. Chinh
nhirng diéu kién khic nghiét nay da thic déy cac vi sinh vat, ddc biét 1a vi nAm noi
sinh ¢ thuc vat ngap man, hinh thanh cac co ché thich nghi dic biét, dan dén kha nang
sinh téng hop nhiéu hop chat thit cip doc dao. Nhicu nghién ciru trén thé gidi da
chtrng minh rang vi ndm tir thyc vat ngdp man 13 ngudn tiém ning cua cac hop chat
¢6 hoat tinh khang khuan, khang nam, khang virus, chdng oxy hoa va chéng ung thu.

Vudn Qubc gia Xuan Thuy la khu Ramsar dau tién cta Viét Nam, dai dién
tiéu biéu cho hé sinh thai dat ngap nudc ven bién, véi tinh da dang sinh hoc cao va
hé thuc vat ngdp min phong ph. Tuy nhién, cho dén nay, cac nghién ciru tai khu vuc
nay chu yéu tap trung vao da dang loai dong, thuc vat bac cao va bao tdn sinh thai,
trong khi ngudn tai nguyén vi sinh vat, dic biét 13 vi ndm lién quan dén thyc vat ngap
man, van chua dugc nghién ctru mot cach déy du va co hé théng, nhét 1a vé thanh
phén hoa hoc va hoat tinh sinh hoc cta cac hop chit do ching tao ra.

Xuét phat tr thuc tién do, viéc nghién ctru phan lap vi nam tir thuc vat ngap
min tai Vuon Qudc gia Xuan Thuy, két hop phan tich thanh phan héa hoc va danh
gia hoat tinh sinh hoc cua cac hop chat thu dugc, khong chi gop phan bd sung co s&
dit liéu khoa hoc vé da dang hoa hoc cua vi nim ma con mé ra trién vong ung dung
trong linh vuc y duge va cong nghé sinh hoc. Trén co so 4o, dé tai “Nghién ciru
thanh phén héa hoc, hoat tinh sinh hoc ciia sinh khéi ba chiing vi ndm Aspergillus
sp. DVXT-221, Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1” duogc
thuc hién véi muc tiéu tim kiém cac hop chat méi, cac hop chét c6 hoat tinh sinh hoc

tr mot sd chung vi nam thuc vat ngap man thu thap tai VQG Xuan Thuy.



Muc tiéu cia ludn an:

+ Phan 1ap va xac dinh dugc ciu tric cac hop chat thir cap tir 03 chung vi ndm
& mot sd thuc vat rirng ngap min thu thip & vuon Québc gia Xuan Thuy.

+ Panh gia duoc hoat tinh giy doc té bao ung thu trén 02 dong té bao [ung thu
gan (Hep-G2) va ung thu va (MCF-7)] va tic ché su san sinh NO trén dong té bao
RAW264.7/BV2 cia cac hop chat sach phan lap duoc.

Cac ngi dung cia luan an:

+ Nghién ctru phén l4p cac hop chét sach tir 03 chung vi ndm phan 1ap tir thuc
vat ngap man.

+ Xéc dinh cau trac héa hoc cua cac hop chét sach phan lap duoc.

+ Nghién ciru danh gia hoat tinh gay ddc té bao ung thu trén 02 dong té bao
[ung thu gan (Hep-G2) va ung thu vii (MCF-7)] va trc ché su san sinh NO trén dong
té bao RAW264.7/BV2 ctia cac hop chat phan 1ap dugc.



CHUONG 1. TONG QUAN NGHIEN CUU

1.1. Gi6i thiéu vé vi nAm ndi sinh & thwe vat ngdp min

Vi ndm 14 mét trong nhitng nhém Vi sinh vét ¢ kha ning sinh téng hop hop
chat thir cap c6 su da dang cao vé hoa hoc. Céc hop chat co ngudn gbe tir vi ndm dugce
tmg dung rong rai trong y hoc, véi nhiéu hoat chit quan trong nhu khang sinh, thudc
chdng ung thu, thude ha cholesterol va cc chat diéu hoa mién dich [1]. Trong hé sinh
thai rimg ngdp min, vi nAm ton tai dudi nhiéu dang khac nhau, bao gém vi ndm dét
va vi ndm ndi sinh. Pic biét, vi nAm ndi sinh & thuc vat ngap man cO mbi quan hé
dic thu voi cay chi, c6 kha ning tao ra cac hop chit c6 hoat tinh sinh hoc ¢6 vai trd
bao vé thyc vat chil trudc CAC tac nhan gay bénh va stress moi truong [2]. Nhidu
nghién ctru di ching minh rang vi nAm ndi sinh tir thuc vat ngap min 1a ngudn phong
pht ctia cac hop chat ty nhién méi, bao gdm polyketide, alkaloid, terpenoid, peptide
va cac hop chét di vong. Cac hop chét nay thé hién sy da dang cao vé hoat tinh sinh
hoc nhu khang khuan, khang virus, khang viém, gy doc té bao ung thu va trc ché
enzyme [3]. So véi vi nam tir moi truong cao can, vi nam ngap man c6 xu hudng tao
ra cac hop chit mang dac diém cAu tric khac biét, phan anh sy thich nghi véi diéu
kién séng khé khic nghiét & khu vuc ngap man. Nhiéu hop chat m&i c6 céu trac chua
tung co tién 18, ¢6 hoat tinh sinh hoc manh dugc phat hién tur vi nim ngap man cho
thdy tiém ning to 10n ctia nhom vi sinh vat ndy trong nghién ctru hoa hoc cac hop
chat tu nhién [4, 5].

Trong s6 cac nhom vi nAm rung ngap man, vi nam ndi sinh & thuc vat ngap
min duoc danh gia 1a ngudn tai nguyén hoat chét sinh hoc giau tiém ning. Vi nAm
ndi sinh sdng bén trong mé thuc vat ma khong gdy bénh, hinh thanh mdi quan hé
tuong hd véi cay chi. Thuc vat cung cip moi trudng song va dinh dudng, trong khi
vi nAm gop phan ting cudng kha ning chdng chiu stress sinh hoc va phi sinh hoc cho
cdy thong qua viéc sinh tong hop cac hop chat thir cap co hoat tinh sinh hoc c6 tac
dung khang khuén, khang nim, chéng oxy hoa hodc diéu hoa sinh truong... Chinh
modi quan hé cong sinh nay thiuc ddy vi ndAm noi sinh phat trién cac con dudng sinh
tong hop cac nhom hop chit thi cAp phong pht, tao ra nhiéu hop chit doc dao, co
hoat tinh sinh hoc gié tri. Theo d6, cac nghién ctru trén thé gi61 cho théy ddi tuong

nay 14 ngudn cung cap doi dao cac hgp chat thir cap thudc nhiéu nhém cau trac khac



nhau, trong d6 ndi bat nhit 1 polyketide, terpenoid, alkaloid va peptide [5, 6]. Trong
d6, c6 hon 60% hop chat thudc nhom polyketide, bao gdm cac phan nhém nhu
azaphilone, chromone, xanthone, quinone va lactone. Nhiéu hop chit trong sb nay
thé hién hoat tinh sinh hoc dang cht y nhu khang khuén, khang nim, gdy doc té bao
d6i véi dong té bao ung thu, e ché enzyme va diéu hoa mién dich. Cac hop chat
terpenoid ciing duoc xem nhu thanh phan chinh cta vi ndm rimg ngap min, trong d6
nhém meroterpenoid c¢6 ngudn gbc sinh tong hop lai giira polyketide va terpenoid
duogc xem la dac trung ndi bat cia vi nAm ngap man. Bén canh do, nhiéu hop chat
alkaloid chira khung indole, quinoline, isoquinoline, cung cac peptide vong va
diketopiperazine ciing dugc phan lap va xac dinh, cho thiy sy dang dang vé cau tric
hoa hoc cua cac hop chat tir ngudn vi nam nay [5, 7, 8]. Khong chi da dang vé ciu
tric héa hoc, nhiéu hop chat phan 1ap tir vi nAm ngap min c6 nhiéu tiém ning tng
dung trong y sinh hoc. Trong d6, nhiéu hop chat thé hién hoat tinh khang khuan manh
d6i v6i cac ching vi khuan khang thude, e ché sy phat trién cia té bao ung thu thong
qua cac co ché tic dong khac nhau da dugc xac dinh tir ngudn vi ndm ngap man [5,

8, 9].

1.2.  Pa dang vé cu tric héa hoc ciia cac hop chit thir cAp tir vi nAm rirng
ngap min

Vi ndm & ving rimg ngdp min cho thiy sy da dang vé thanh phan loai, véi
nhiéu chi nim khac nhau, bao g@)m Acremonium, Alternaria, Aspergillus,
Botryosphaeria, Cephalosporium, Cladosporium, Diaporthe, Eurotium, Fusarium,
Guignardia, Hypocrea, Lasiodiplodia, Mycosphaerella, Nigrospora,
Paraconiothyrium, Penicillium, Phoma, Phomopsis, Rhinocladiella, Sarocladium,
Talaromyces, Trichoderma, Verruculina, Xylaria... Trong d6, vi nAm san sinh cac hop
chat thir c4p c6 hoat tinh sinh hoc da dugc nghién ciru cho dén nay cha yéu duge phan
1ap tor mot s6 loai thuc vat ngdp man nhu Acanthus ilicifolius, Avicennia marina,
Bruguiera gymnorrhyza, Ceriops tagal, Excoecaria agallocha, Kandelia candel,
Kandelia obovata, Rhizophora stylosa, Xylocarpus granatum, X. moluccensis va mot
s6 loai khac [5, 10].

Vi nAm ngdp min 13 ngudn cung cap ddi dao cac hop chét thi cip, duoc phan

thanh bén nhom dya trén ciu trac hoa hoc va con dudng sinh tong hop: polyketide,



terpenoid, alkaloid va cac hop chat chtra nito khéc, peptide (bao gom ca nhom hop
chat diketopiperazine). Bén nhom cau tric chinh nay dugc phan loai thanh 29 phan
nhém, gdm 10 phan nhoém polyketide, 7 phan nhom terpenoid, 8 phan nhom alkaloid,
va 4 phan nhém peptide [5, 10].

1.2.1. Nhém hop chiit polyketide

Polyketide 1a mot trong nhitng nhom hop chét ti nhién 16n va da dang nhat,
duogc sinh téng hop thong qua qua trinh ngung tu 1p lai cac don vi acetyl-CoA va
malonyl-CoA dudi xuc tac ciia enzyme polyketide synthase. Nho cac qua trinh bién
d6i sau sinh tong hop nhu déng vong, oxy hda, methyl hoa va halogen hoa, polyketide
tao ra nhiéu nhém ciu trac phirc tap, v6i hoat tinh sinh hoc phong phi. Nhém hop
chét nay c6 ngudn gdc tir vi khuan, vi nam, thuc vat va sinh vat bién, va c6 nhiéu tac
dung sinh hoc dang chu ¥ nhu khang sinh, ha cholesterol, chéng ung thu va trc ché
mién dich [11].

O vi nam, dic biét 1a vi nam rimg ngap min, polyketide chiém ty 1& 16n trong
tong sd cac hop chat thir cap duoc phat hién. Dua trén mic d khir ciia bd khung
polyketide, cac polyketide & Vi ndm thudng duoc phan thanh ba nhom: polyketide
synthase khong khir, polyketide synthase khir mot phan, va polyketide synthase khir
hoan toan. Su da dang ciia hé enzyme synthase trong vi ndm tao nén su da dang cao
vé cau tric héa hoc ctia nhém hop chit nay. Dya trén cau trac khung polyketide,
ching c6 thé duoc phan loai thanh nhidu nhom, bao gdm azaphilone, coumarin va
isocoumarin, chromone, acid béo va céc ester cua chung, furan, lactone, naphthalene,
phenol, acid phenolic va cac ether, quinone, xanthone va benzophenone, va cac hop

chat polyketide khac (Hinh 1) [5, 10].
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1.2.2. Nhém hop chit terpenoid

Terpenoid (hay con goi 1a isoprenoid) 13 mot trong nhitng nhém hop chét tu
nhién 16n va da dang nhét, dugc hinh thanh tir cac don vi isoprene théng qua nhiéu
con dudng sinh téng hop khac nhau. Nho su da dang trong sé lwong don vi isoprene,
cach sip xép khung carbon va cic bién doi oxy hda trong qua trinh sinh téng hop,
terpenoid cd sy dang dang cao vé ciu tric hoa hoc, tir mach thang dén cac hé vong
da nhan phuc tap. Nhom hop chat nay phan bd rong rai trong ty nhién, dac biét ¢ thuc
vat, vi nAm va sinh vat bién, noi chiung déng vai tro quan trong trong cac co ché bao
vé, canh tranh sinh hoc va din truyén tin hiéu... cho vat chu [12, 13]. Vi nim rimng
ngap min duoc xem 1a ngudn cung cap phong phl cac hop chét terpenoid, bao gdm
nhiéu hop chét ¢ céu trac hoa hoc hiém gip va 6 hoat tinh sinh hoc dang chu y. Cac
terpenoid tir vi nAm ngdp mian chu yéu thudc cac nhoém sesquiterpene, sesterterpene,
meroterpene va steroid, trong khi cac nhém monoterpene, diterpene va triterpene
dugc phat hién véi tan suat thip hon (Hinh 2) [5, 10]. Su phin b nay phan anh dic
diém thich nghi sinh hoa cua vi nam trong moi trudng ngap man chiu nhiéu ap luc

sinh thai nhu thuy triéu, d man cao, khan hiém dinh dudng... [14, 15].



Hinh 1.2. Mot s6 hop chat terpenoid tir vi nAm ngap man

1.2.3. Nhém hop chit alkaloid va céc hgp chit chira nito khdc

Vi ndm rimg ngdp min ciing dugc xem 13 ngudn cung cip doi dio nhom hop
chét alkaloid va hop chét chira nito, v6i su da dang cao vé cau triic hoa hoc va hoat
tinh sinh hoc. Cac hop chit nay thudc nhiéu phan nhom khac nhau, bao gdm: nhom
amine va amide (chtta nhom amino va carbonyl-nito), nhom cytochalasin
(polyketide-amino acid lai ghép), indole va isoindole (cau trac bién d6i thong qua gin
cac nhom thé, prenyl hodc dimer hoéa), pyridine (bao gébm cac dan xuat pyridine,
pyridone va chromenopyridin), pyrrole va pyrrolidine, quinazoline va quinazolinone,
quinoline va isoquinoline (Hinh 2) [5, 10]. Su da dang vé thanh phan cac hop chét
alkaloid nay phan anh kha ning thich nghi sinh hoa cao cta vi nAm trong diéu kién

moi truong ngdp man nhiéu bién dong.



Hinh 1.3. Mot s6 hop chat alkaloid tir vi nAm ngap mian

1.2.4. Nhém hop chit peptide

Céc hop chét peptide phan lap tir vi nAm ngap man thé hién sy da dang cao vé
cAu tric hoa hoc, kich thuée cling nhu muc do phuc tap. Nhom hop chat nay bao gém
chu yéu 1a cac peptide mach thang, peptide vong, va cac dan xuét diketopiperazine
[5, 10] (Hinh 3). Trong do, peptide vong va depsipeptide 1a nhém dugc ghi nhan
nhiéu nhat, v6i nhiéu hop chit c6 nhiing dic diém ciu tric tha vi nhu gin nhiéu nhoém
phenylalanine, cac cau ether ndi phéan tir hodc nhom allenic ether [16]. Peptide mach
thang xuat hién véi sé lugng han ché hon, bao gdm cac tripeptide hodc cac peptide
chtra phan ciu tric di vong [17]. Bén canh d6, diketopiperazine 1a nhom dipeptide
vong nho va kha pho bién, trong d6 mot s6 hop chét ¢ cau triic phirc tap nhu hé vong

spiro, cau disulfide hoic dang dimer hiém gip da duoc phat hién [18].



Hinh 1.4. Mot s6 hop chat peptide tir vi nAm ngép man

1.3. Gi6i thi¢u Vuon Quéc gia Xuan Thiy

Vuon Qudc gia Xuan Thay 13 khu Ramsar dau tién ctia Viét Nam va khu du
trit sinh quyén ven bién cé gia tri quoc té, dai dién tiéu biéu cho hé sinh thai dat ngap
nudc ving cira song ven bién dong bang song Hong. Vuon co dién tich ving 15
khoang 7.100 ha, bao gom 3.100 ha dién tich dat ndi c6 rimg va 4.000 ha dat ring
ngap man. DAy 1a khu vuc dugce boi dap bai phi sa mau md cua song Hong va ving
ven bién va duoc xem la mot khu du tri thién nhién véi nhiéu sinh canh doc ddo cua
hé sinh thai dat ngdp nudc voi nhidu dong thuc vat hoang da va cac loai chim di cu
quy hiém. Theo Bao c4o “Quy hoach quan 1y bao vé va phat trién Vuon qubc gia
Xuan Thuy, giai doan 2004-2020”. Theo Phan Nguyén Hong hé thuc vat bac cao c6
mach tai VQG Xuén Thity va ving phu can bao gdm 192 loai thudc 145 chi, 60 ho
thuc vat phan bo tai 8 kiéu quén x4 thue vat dat thu cho cac diéu kién séng khac nhau
[19, 20]. Tai Vuon Qudc gia Xuan Thay, cic nghién ciru trude day chu yéu tip trung
vao da dang sinh hoc va bao ton hé sinh théi, trong khi cac nghién ctru chuyén sau vé
vi nim lién quan dén thyc vat ngap man va thanh phan hoa hoc cac hop chat thir cap
con han ché. Vi dic diém giao thoa nudc ngot, nudc man va bién dong moi truong
manh, khu vyc nay dugce xem la dbi tuong tiém nang cho viéc phat hién cac chung vi

nam sinh tong hop hop chit méi c6 gid tri sinh hoc va ing dung.

1.4. Tong quan tinh hinh nghién ciru & nwéc ngoai

1.4.1. Cac hop chit c¢é hoat tinh sinh hoc tir vi nAm ngip min Aspergillus
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a. Cac hop chit cé hoat tinh gy ddc té bao tir vi nAm ngip min Aspergillus spp.

Vi ndm ngap min thudc chi Aspergillus 13 ngudn cung cap ddi dao cac hop
chat méi, c6 hoat tinh sinh hoc, trong do, nhiéu hop chat thé hién hoat tinh gy doc
té bao. Theo Wang va cs 2012, moét aflatoxin mdi, aflatoxin B2b (1), cung vdi sau
hop chit da biét dugc phéan 1ap tir ching vi nAm Aspergillus flavus 092008 phan 1ap
tir cdy dude Hibiscus tiliaceus. Hop chit 1 cho thiy ddc tinh té bao yéu ddi véi cac
dong té bao A549, K562 va L-02, véi gia tri ICso lan lugt 1a 8.1, 2.0 va 4.2 M [21].
Wu va cs 2019 da phan 1ap va xac dinh ba isocoumarin mai la aspergisocoumarin A—
C, duoc tir dich 18n men chang vi nAm Aspergillus sp. HN15-5D c6 ngudn gbc tir 1a
cay Acanthus ilicifolius. Hop chét aspergisocoumrin A (2) va B (3) thé hién hoat tinh
gy doc té bao ddi vai dong té bao MDA-MB-435, véi gia tri ICso 1an lugt 13 5.08 +
0.88 va 4.98 £ 0.74 pM [22]. Theo Lu va cs 2009, tdm hop chat sesquiterpene
drimane, sau dan xuit isochromane va ba hop chit di biét duoc phan 1ap tir cao chiét
EtOAc cta chung vi ndm ngap min Aspergillus ustus 094102 tir dat ving ré cta cay
ngdp min Bruguiera gymnorrhiza. Trong d6, hop chat phan 1ap ustusolate A (4) thé
hién hoat tinh gdy doc tinh bao thap hon ca trén 2 dong té bao HL-60 va A549, véi
gia tri ICso 1an luot 1 20.6 va 30.0 uM. Cac hop chat ustusolate C (5) va E (6) thé
hién hoat tinh gdy doc tinh bao & murc thdp hon dbi voi dong té bao A549 va HL-60,
voi gid tri ICso lan luot 14 10.5 va 9.0 uM. Hop chit ustusorane E (7 thé hién hoat
tinh gay doc tinh bao manh dbi véi dong té bao HL-60, v6i gia tri ICso 1 0.13 pM
[23]. Ciing tir dich 1én men cta ching vi ndm nay, bay ophiobolin méi cing véi 11
chét twong ty di biét da dugc phan 1ap va xac dinh. Cac hop chat ophiobolin Z (8),
21-epi-ophiobolin Z (9), ophiobolin K (10), 6-epi-ophiobolin K (11), ophiobolin G
(12), 21,21-O-dihydro-6-epi-ophiobolin G (13), 21-epi-ophiobolin O (14),
ophiobolin O (15), 21- deoxyophiobolin K (16), ophiobolins Q (17) cho thdy ddc tinh
té bao ddi voi cac dong té bao ung thu nguoi G3K, MCF-7, MD-MBA-231,
MCF/Adr, A549 va HL-60 véi gia tri ICso dao dong tir 0.6 dén 9.5 pM. Két qua cho
thiy phan cdu trac 2,5-dimethoxyl-2H,3 H,5H-furan (8 va 9) hoic H-6p va HO-3 (10)
1a can thiét cho hoat tinh gdy doc té bao d6i v6i cac dong té bao MCF-7 va MCEF-
7/Adr, trong khi HO-3 va phan aldehyde a,-khong bdo hoa (10 va 11) 1a can thiét
cho hoat tinh gy doc té bao ddi véi dong té bao MD-MBA-231, va phan 2,5-
dimethoxyl-2H,3H,5H-furan (14 va 15) 14 can thiét cho hoat tinh gdy doc té bao d6i
vGi cac dong té bao A549 va HL-60 [24].
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Wu va cs (2015) da phan 1ap va xac dinh dugc sau hop chat dimer xanthone—
chromanone c6 cau tric khac thuong 1a versixanthone A—F (17-22) tir dich 1én men
ctia chung vi ndm ngdp min Aspergillus versicolor HDN1009. Cac hop chit ¢ dic
diém chung 13 cic cdu lién két hinh thanh khic nhau cua cic tiéu phéan
tetrahydroxanthone va 2,2-disubstituted chroman-4-one, da dugc phan 1ap. Trong do,
cau hinh tuyét ddi cta cac hop chit dugc xac dinh bang su két hop gitra phan tich
nhiu xa tia X, phan trng hoa hoc va tinh toan 1y thuyét phd ECD. Cac hop chét nay
thé hién doc tinh té bao dbi v4i bay dong té bao ung thu dugc thir nghiém, bao gdm
HL-60, K562, A549, H1975, 803, HO-8910 va HCT-116. Cac hop chat 17-19 thé hién
doc tinh té bao manh va c6 tinh chon loc cao ddi véi HL-60 va K562, véi gi tri ICso
thap & mitc M, trong khi cac hop chat 20-22 thé hién ddc tinh té bao rong ddi vdi ca
bay dong té bao ung thu, véi gia tri ICso dao dong tir 0.7 dén 14.0 uM. Ngoai ra, hop
chat 21 cho thay hoat tinh @c ché manh hon ddi véi enzyme topoisomerase I [25].
Theo Yu va cs (2018), ba hop chat dimer tetrahydroxanthone mdi, 5-epi-
asperdichrome, versixanthone N (23) va O (24), da dugc phan lap tir ching vi nAm
ngap min Aspergillus versicolor HDN1009. Trong d6, hop chat 5-epi-asperdichrome
1a trudng hop thir hai cong bd vé dang dimer tetrahydroxanthone dugc tao thanh bang
lién két diaryl ether hiém gap. Cac hop chét 23 va 24 thé hién doc tinh té bao manh
trén nam dong té bao ung thu (HL-60, K562, H1975, MGC803 va HO-8910), véi gia
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tri ICso dao dong tir 1.7 pM dén 16.1 pM [26]. Du va cs (2008) d3 phan lap va xac
dinh tam hop chit polyketide méi cung véi tam hop chat twong tu d biét tir ching vi
nam ngap min Aspergillus glaucus, Phuc Kién, Trung Quéc. Aspergiolide B (25) cho
thiy doc tinh t& bao manh d6i voi cac dong té bao HL-60 va A-549, véi gia trj ICso
lan luot 12 0.51 va 0.24 uM, cho thay rang qua trinh methyl héa vi tri OH-8 khong
anh huéng tiéu cuc dén hoat tinh. Hop chét (frans)-emodin-physcion bianthrone (26)
cho thiy doc tinh té bao vira phai d6i véi cac dong té bao HL-60 va A-549, véi gid tri
ICso lan luot 14 7.8 va 9.2 uM. Déng phén cis cta nd, hop chat 27, cho thdy doc tinh
té bao twong duong, va gia tri ICso lan luot 1a 44.0 va 14.2 pM. Nghién ciru chi ra
rang duong nhu sy dong phan héa cia truc C-10/C-10" khong anh hudng dén hoat
tinh ciia cac bianthrone emodinphyscion. Cac hop chat méi khac khong thé hién thay
doc tinh té bao & ndong d6 100 uM ddi véi ca hai dong té bao, cho thay raing khung
naphtho[1,2,3-de]chromene-2,7-dione c6 thé dong vai trd quan trong ddi véi doc tinh

té bao [27].

OH
OH

OH O

22

26: R, =R, =R, = OH, Ry = OCHj, trans, H-10/H-10'
27: R, =R, = Ry = OH, R; = OCH, cis, H-10/H-10'

Theo Zhou va cs (2020), chin din xuidt p-terphenyl prenyl hoa moi la

prenylterphenyllin F-J va prenylcandidusin D—G duoc phan lap tir chung vi nAm ndi
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sinh Aspergillus candidus LDI-5 phan lap tir ré cay Rhizophora apiculata Blume thu
thap & Hai Nam, Trung Qudc. Cac hop chét prenylterphenyllin F (28), G (29),
prenylterphenyllin H-J (30-32), va prenylcandidusin E (33) c6 hoat tinh gay doc té
bao d6i v6i mot sb dong trong 10 dong té bao ung thu thir nghiém, bao gdm L-02,
MGC-803, HCT-116, BEL-7402, A549, SH-SYS5Y, HeLa, U87, K562, va HL-60, véi
gi tri ICso trong khoang tir 0.9 dén 29.7 uM [28]. Ngoai ra, khac voi cac dan xuét p-
terphenyl di duoc bao cdo trude day, hop chat prenylcandidusin D (34) dai dién cho
mot hé vong hop nhédt 6,5,6,6 hiém gip. Theo Cai va cs (2011), sau hop chét
polyhydroxy-p-terphenyl prenyl hoa mdé1 1a prenylterphenyllin  A—C va
prenylcandidusin A—C, va mdt polyhydroxy-p-terphenyl méi véi khung C18 ba vong
4"-dehydro-3-hydroxyterphenyllin, di duoc phan lap cling v6i tam chét twong tu da
biét tir Aspergillus taichungensis ZHN-7-07 tir cdy Acrostichum aureum. Hoat tinh
gay doc té bao cua chung duoc danh gia trén cac dong té bao HL-60, A-549 va P-388.
Céc hop chit prenylterphenyllin A (35) va mot hop chat di biét (36) thé hién hoat
tinh manh trén ca ba dong té bao, véi gia tri ICso trong khoang tir 1.53-10.90 uM,
trong khi hop chat 4"-dehydro-3-hydroxyterphenyllin (37) va prenylcandidusin B
(38) thé hién hoat tinh manh trén dong té bao P-388, véi ICso 1an luot 14 2.70 va 1.57
uM [29]. Theo Zhou va cs(2011), nim sesquiterpene drimane méi cing v6i 14 chit
tuong tu da biét dugc phan 1ap tir dich 1én men ctia ching vi ndm Aspergillus ustus
dugc phan 1ap tir dat ving ré cia cdy ngap man Acrostichum aureurm, Quang Tay,
Trung Qudc. Trong do, chi ¢6 hop chat 6-strobilactone-B ester cta (E,E)-6-carbonyl-
7-hydroxy-2,4-octadienoic acid (39) thé hién ddc tinh té bao ddi véi dong té bao P-
388 vé1 gia tr1 ICsp 1a 8.7 mM [30].
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Theo Deng va cs (2013), mot hop chit méi botryosphaerin F (40), ciing v6i ba
hop chat da biét 13,14,15,16-tetranorlabd-7-ene-19,6b:12,17-diolide, botryosphaerin
B va LL-Z1271p (41) duoc phan lap tir chung vi ndm ring ngdp man Aspergillus
terreus GX7-3B tir canh cdy Brugnieria gymnoihiza, moc ¢ ving dam lay ven bién
Quang Tay, Trung Qudc. Hop chét 40 cho thiy hoat tinh trc ché manh d6i v6i 2 dong
té bao ung thu MCF-7 va HL-60, véi gia tri ICso lan luot 1 4.49 va 3.43 uM, trong
khi hop chat 41 thé hién hoat tinh manh trén mot dong té bao HL-60, voi gia tri ICso
la 0.6 uM [31]. Theo Cai va cs (2019), muoi mot ophiobolin sesterterpenoid mai,
asperophiobolin A-K, cung vdi 12 chét tuong tu da biét da duoc phan lap tur dich 1én
men ctia ching vi nAm Aspergillus sp. ZJ-68 duoc phan 1ap tir 14 cua cay ngdp min
Kandelia candel, Quang Pong, Trung Qudc. Pang chu y, asperophiobolin A-D 1a
nhirng tredng hop ophiobolin sesterterpenoid dau tién so hiru vong lactam nim canh
gitta C-5 va C-21. Cac hop chat asperophiobolin H-J (42-44) va 21-deoxo-21-
hydroxy-6-epi-ophiobolin G (45), ophiobolin Q (46), ophiobolin U (47) thé hién tac
dung trc ché san sinh NO do lipopolysaccharide gy ra ¢ dai thuc bao RAW 264.7,
v6i gia tri ICso dao dong tir 9.6 dén 25 pM [32]. Theo Elsbaey va cs (2019), hai dong
phéan oxoindolo diterpene mai 1a anthcolorin G va anthcolorin H, chin meroterpene
moi, (7R,8R)-8-hydroxysydowic acid, (7S,105)-10-hydroxy-sydowic acid, (7S,11R)-
12-hydroxy-sydowic acid, (7S,11R)-12-acetoxy-sydowic acid, (7R,8R)-1,8-epoxy-
11-hydroxy-sydonic acid, 7-deoxy-7,14-didehydro-11-hydroxy-sydonic acid, 7-
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deoxy-7,14-didehydro-12-acetoxy-sydonic acid, va (E)-7-deoxy-7,8-didehydro-12-
acetoxy-sydonic acid, (7R)-11-hydroxy-sydonic acid methyl ester, vd mot dan xuat
clia axit benzoic, dwgc phén l4p 1an dau tién tir ngudn ti nhién, 3-hydroxy-4-(1-oxo-
ethane) benzoic acid, ciing véi mudi hai hop chét di biét khac, duoc phan 14p tir cao
chiét 1én men cua chang vi ndm Aspergillus versicolor phan lap tir qua cua cdy
Avicennia marina, bién Do, Ai Cép. Cac hop chit anthcolorin H (48), 7-deoxy-7,14-
didehydro-12-acetoxy-sydonic acid (49), (E)-7-deoxy-7,8-didehydro-12-acetoxy-
sydonic acid (50) thé hién hoat tinh gy doc té bao ddi v6i dong té bao Hela (IC50 =
43.7 — 83.8 uM) [33]. Theo Gao va cs (2010), hai sterol méi la 22 E-7a-methoxy-
Sa,60-epoxyergosta-8(14),22-dien-3B-ol (51) va 22FE-3B-hydroxy-5a,60,8a,140-
diepoxyergosta-22-en-7-one (52) dugc phan lap tir vi ndm ring ngap min Aspergillus

awamori tir dat ré cay ngap man Acrostichum speciosum. Ca 2 hop chat déu thé hién

hoat tinh gdy doc té bao d6i véi dong té bao A549, véi gia tri ICso 1an lugt 1a 70 pM
64 uM [34].

Theo Lin va cs. (2009), nim cytochalasin méi 13 Z16-Z20 va ba cytochalasin da biét
dugc phan 1ap tir vi nAm noi sinh Aspergillus flavipes phan lap tir vo cdy Acanthus
ilicifolius thu thap & Pong Chuong, Trung Qudc. Cytochalasin Z17 (53) va
rosellichalasin (54) thé hién hoat tinh giy doc té bao dbi voi dong té bao A-549 véi
gia tri ICso 1an luot 13 5.6 va 7.9 uM [35]. Theo Cai va cs. (2015), ba indole



16

diketopiperazine alkaloid md&i 1a okaramine S—U dugc phan lap tr dich 1€n men cua
chung vi ndm Aspergillus taichungensis ZHN-7-07 phan 1ap tir dat ving ré cta cdy
ngap min Acrostichum aureum. Okaramine S (55) cho thiy hoat tinh gay doc té bao
manh ddi véi dong té bao HL-60 (ICso = 0.78 uM) va hoat tinh yéu ddi v6i dong té
bao K-562 (IC50 = 22.4 uM) [36]. Theo Shen va cs. 2012, mot butyrolactone méi la
7"-hydroxybutyrolactone III (56) va ba cycloheptanetrione moi la terretrione A—C
(57-59), cung v&i nam hop chat da biét, butyrolactone I, cyclo(Leu-Pro), cyclo(Val-
Pro), cyclo(Ile-Pro), cyclo(Phe-Pro) di dwgc phan 1ap tir dich 1én men cua vi nim
ngap man Aspergillus terreus. Cac hop chat nay thé hién hoat tinh gdy doc té bao yéu
d6i voi cac dong té bao HCT-8, Bel-7402, BGC-823, A2780 [37]. Theo Wang va cs.
2022, hai din xuat pyrone méi, 2-(12S-hydroxypropyl)-3-hydroxy-methyl-6-
hydroxy-7-methoxychromone (60) va (+)-pyrenocine S (61), cting véi ndm hop chat
d3a biét 1a xanthoradone A (62), (+)-3,3,7,7',8,8"-hexahydroxy-5,5'-dimethyl-
bianthra-quinone (63), butyrolactone-I (64), pyrenocine A (65) va (£)-pyrenocine E
(66) duoc phan 1ap tir chung vi ndm ndi sinh Aspergillus sydowii #2B tir 1a cta cay
ngdp man Aricennia marina. Cac hop chat 61-66 thé hién doc tinh té bao d6i voi té
bao ung thu tuyén tién 1iét VCaP, véi gia tri IC50 lan luot 12 4.19 + 1.02, 33.36 +
1.42,1.92 £ 0.82, 20.06 £ 2.01, 7.92 + 0.86 va 10.13 + 0.88 uM. Céac hop chat 60,
63, 65 va 66 thé hién tac dung wc ché d6i v6i qua trinh san sinh NO & té bao RAW
246.7 dugc kich thich boi LPS, véi gié tri ICso lan luot 14 40.15, 28.69, 25.25 va 43.08
uM [38]. Theo Bo va cs. 2025, mdt benzoquinone médi, guxiumasperone A (67), va
mot diisoprenyl-cyclohexene meroterpenoid maoi, biscognienyne M (68), cung voi
bbn chit twong tu diisoprenyl-cyclohexene di biét dwgc phan 1ap tir chung vi nAm
ngap man Aspergillus QGla. Cau hinh tuyét ddi ctia hop chat 67 duoc xac dinh bang
phan tich nhidu xa tia X. Cac hop chit 67 va 68 cho thiy hoat tinh gay doc té bao
dang ké chdng lai mot s6 dong té bao ung thu; dic biét, hop chat 68 thé hién hoat tinh
manh d6i voi dong té bao A2780, véi gia tri ICso 1a 6.8 uM [39].
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b. Cac hop chit c6 hoat tinh khang viém tir vi nAm ngap min Aspergillus spp.

Mic di nhiéu hop chét c6 hoat tinh gay doc té bao va khang khuan da dugc
phat hién tir vi ndm ngap min thudc chi Aspergillus, tuy nhién, hoat tinh khang viém
ctia cac hop chat tir vi nAm ngip min van con chua dugc nghién ciru nhiéu. Theo tra
ctru, cho dén nay, moi chi mot sb hop chit ¢ hoat tinh khang viém thong qua mod
hinh ¢ ché san sinh NO duoc phat hién. Theo Zhou va cs. 2022, mQt sesquiterpene
mai, gxsespene A (69), va bén din xuat sesquiterpene di biét 1a astellolide B (70),
14-deacetyl parasiticolide B (71), astellolide G (72), va dideacetyl parasiticolide A
(73) da dugc phan lap tir vi ndm noi sinh Aspergillus sp. GXNU-MA1 & ciy Acanthus
ilicifolius, Beihai, Trung Qudc. CAu hinh tuyét d6i cua hop chit 69 duoc xac dinh
béng phan tich nhiéu xa tia X. Céc hop chat 69-73 thé hién hoat tinh rc ché su san
sinh NO, v6i gia tri IC50 dao dong tir 16.15 dén 27.08 uM [40]. Theo Liu va cs. 2018,
hai steroid cong hop Diels-Alder ty nhién bat thudng, ergosterdiacid A va B (74 va
75), tao thanh hé thdng steroid nim vong 6/6/6/6/5 cling véi ba hop chét di biét da
dugc phan lap tir chung vi nAm ngap min Aspergillus sp. Hop chét 74 va 75 thé hién
tac dung khang viém thong qua trc ché san sinh NO, véi gi tri ICso lan luot 14 4.5 va

3.6 uM [41]. Theo Zhang va cs. 2023, mét lactone mdi, asperlactone A (76), va bon



18

dan xuit lactone d3 biét (6Z,8E)-3-propyl-4,11-dioxa-bicyclo[8.1.0]undeca-6.8-dien-
5-one (77), 8-O-acetyl-5,6-dihydro-5,6-epoxymultiplolide A (78), convolvulol (79),
de-O-methyldiaporthin (80) d dwoc phan l4p tir nAm noi sinh Aspergillus sp. GXNU-
A9 tir 14 cAy ngap man Acanthus ilicifolius, Qinzhou, Trung Quédc. Cac hop chat 76-
80 thé hién hoat tinh wrc ché san sinh NO, véi gia tri ICso dao dong tir 15.87 dén 30.48
uM [42].

COOH

70 R=0Ac 72 R=0Ac
71 R=O0OH 73 R=O0H
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1.4.2. Cac hop chat c6 hoat tinh giy ddc té bao va khang viém tir vi nAm ngap

man Trichoderma spp.

Khac véi voi vi ndm ngap min Aspergillus spp di dugc xem 1a ngudn cung
cap doi dao cac hop chat co hoat tinh sinh hoc, cic hop chat thir cap san sinh béi vi
nam ngap man thudc chi Trichoderma van con chua duge bién dén nhiéu. Theo Zhang
va cs. 2016, mot diterpenoid harziane méi 1a (9R,10R)-dihydro-harzianone (81) da
dugc phan 1ap tir ching vi nAm néi sinh Trichoderma sp. Xy24 & 14, than va vo cla
cay Xylocarpus granatum, Hai Nam, Trung Qudc. Hop chat nay thé hién hoat tinh
gy doc 2 dong té bao HeLa va MCF-7, véi gia tri ICso lan luot 13 30.1 uM va 30.7
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uM [43]. Theo Zhang va cs. (2017), mot hop chit depsidone méi 13 botryorhodine H
(82) da duoc phan 1ap va xac dinh tur dich 1én men cua vi nam noi sinh cay ngap man
Trichoderma sp. 307 va Acinetobacter johnsonii B2. Hop chit nay thé hién hoat tinh

gy doc té bao manh d6i voi cac dong té bao MMQ va GH3, véi gia tri ICso lan luot

13 3.09 va 3.64 uM [44].
o}
@
81 HO O 82

1.4.3. Cac hop chit thir cap tir vi nAm & thuc vat ngip min phan b6 & VQG
Xuan Thuay

Céc nghién ctru vé vi nAm ngap man trén thé gidi cho thiy su da dang vé thanh
phan loai ctia vi ndm & thuc vat ngdp min va day 1a ngudn tai nguyén phong phi cac
hop chat méi, c¢6 hoat tinh sinh hoc. Trong s6 d06, thanh phﬁn hoa hoc va hoat tinh
sinh hoc ctia vi ndm & mot s6 loai chiém uu thé & vueon Qudc gia Xuan Thay nhu Ban
chua (Somnneratia caseolaris), Pudc voi (Rhizophora stylosa), Giad (Excoecaria
agallocha) cho thiy nhiéu két qua thi vi va gidu tiém ning khai thac lam duogc liéu
[20, 45].

Céc nghién ctru trén ddi twong vi ndm ndi sinh & cdy S. caseolaris cho thay mot
s6 hop chat méi, c6 hoat tinh sinh hoc da dugc phan lap. Theo Ebrahim va cs (2012),
mot s6 hop chét peptide pullularin A (83) va C (84), va verticilin (85) tir vi ndm
Bionectria ochroleuca thé hién hoat tinh gdy doc manh ddi véi dong té bao L5178Y
(ICs0 = 0.1-6.7 pg/mL) [17]. Nghién ctru cua Ronsberg va cs (2013) da phan 1ap va
xac dinh dugc mot so hop chat méi 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 ddi vai té bao L5178Y & nong do 10 ug/mL
cling nhu khang khuan (MIC > 125 pg/mL). Theo Liu va cs (2016), 5 hop chat
altenusin mé&i va mot sé hop chit da biét da dwoc phan Iap tir chung vi nam Alternaria
sp. SK6YWS3L phan lap tir qua S. caseolaris, trong d6 hop chat 87-89 thé hién hoat

tinh e ché hoat dong cua enzym a-glucosidase, véi gia tri ICso lan luot 12 78.2, 78.1,
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va 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 dugc phan Iap tir chang vi nam
Campylocarpon sp. HDN13-307, trong dé hop chat 93 c6 hoat tinh gay doc ddi voi

dong té bao HeLa (IC50 = 8.8 uM) [48].

84: R CH,OH
85: R = CH,0COCH,

87: R+R,= O, Rg=H
88:Ry= OH, R,=H,R;= OH  89: Ry= OH, Ry= H

: 92: 16R
91:8S OH 93: 16S OH

Hinh 1.5. Mot s6 hop chat méi tir vi ndm & cay S. caseolaris

Cac nghién cau vé vi nam noi sinh ¢ cay R. stylosa ciing cho thay nhiéu két qua
rat tha vi vé thanh phan héa hoc ciing nhu hoat tinh sinh hoc. Theo Peng va cs (2011),
5 hop chat cerebroside mai, chrysogeside A-E (94-98) va 2 hop chat 2-pyridone
alkaloid mai, chrysogedone A va B (99 va 100) da dugc phan lap tu ching
Penicillium chrysogenum PXP-55 phan lap tir ré cay R. stylosa & Trung Qudc, trong
d6 hop chat 95 thé hién hoat tinh khang khuan di voi Enterobacter aerogenes (MIC
=1.72 uM) [49]. Theo Zang va cs (2012), 9 hop chat sesquiterpenoid méi la diaporol
A-1(101-109) di dwoc phan lap tir ching vi nam Diaporthe sp. & |4 cay cay R. stylosa
& Trung Qudc, tuy nhién cac hop chat khong thé hién hoat tinh gay doc té bao & nong
d6 20 uM [50]. C ding tir chung vi nAm nay, 10 hop chat brasilane sesquiterpnoid mai
la diaporol J-S (110-119) ciing d3 dugc phan Iap, tuy nhién hoat tinh gy doc té bao
cua cac hop chit khong thé hién & ndng d6 30 uM, ngoai trir hop chat 118 thé hién
hoat tinh trung binh ddi vai té bao SW480 (ICso = 8.72 + 1.32 uM) [51]. Tur ching vi
nam Cytospora heveae NSHSJ-2 phan lap tir than cay S. caseolaris, mot sé hop
polyketide da duoc phan 1ap va thé hién hoat tinh thu don géc tu do DPPH [52].
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Hinh 1.6. M6t s6 hop chat méi tir vi nam & cdy S. caseolaris

Tur vi nam Aspergillus nidulans MA-143 phan lap tir 14 cay R. stylosa, 6 hop chat
4-phenyl-3,4-dihydroquinolone méi 1a aniduquinolones A-C (120-122), 6-
deoxyaflagquinolone E (123), isoaflaquinolone E (124), va 14-hydroxyaflaquinolone
F (125) da duoc 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 chung vi
nim ndy, An va cs (2013) di phan 1ap dugc 4 hop chat quinazolinone alkaloid 1a
aniquinazolines A-D (126-129) va c4c hop chat nay déu thé hién doc tinh d6i voi
Artemia saline (ICso = 1.27-4.95 uM) [54]. Ttr vi nam Mucor irregularis QEN-189
phan 1ap tir ré cay R. stylosa & dao Hainan, Trung Quéc, 6 hop chat indole-diterpenoid
méi la rhizovarins A-F da dugc phan lap, trong d6 hop chat rhizovarin A (130), B
(131), va E (132) thé hién hoat tinh gay doc té bao HL-60 va A-549 (ICso = 6.3-11.5
uM) [55]. Theo Zhang et al (2015), tir chiang Penicillium oxalicum EN-201 phan lap
tir 14 cdy R. stylosa, 2 hop chét alkaloid mégi la penioxamide A (133) va 18-
hydroxydecaturin B (134) da duoc phan lap, va ca 2 hop chat déu thé hién doc tinh
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d6i véi Artemia saline (LDso = 5.6 va 2.3 pM) [56]. M6t s ching vi nam phan lap
tir R. stylosa thé hién hoat tinh khang khuan déi véi vi khuan Pseudomonas adaceae,
Enterococcus faecalis, methicillin-resistant Staphylococcus aureus (MRSA) va nam
gay bénh Monilia albicans va hoat tinh gay doc té bao ddi vai mot sé dong té bao
ung thu nhu A549, HeLa, va HepG2 [57].

122: Ry= Me, Ry=H, Ry= OH, R=
.\\OHOR 123: Ry= Me, Ry=H, Ry=H, R,= H‘\:<
OR1 124: Ry= Me, Ry=H, Rs=H, R,= OH
125:Ry=H, R,= OH,Ry=H, R,=H

R{ 130: Ry= Cl, Ry=H

127 Re H 120 131: Ry= Cl, Ry= CH3

Hinh 1.7. M6t s6 hop chét chira nito tir vi nam & cay R. stylosa

Céc nghién ctru vé vi ndm nai sinh ¢ cay E. agallocha cho nhiéu hop chat méi,
c6 hoat tinh sinh hoc tiém ning. Theo Wang va cs (2012), tir chung Penicillium
expansum 091006, 4 hop chat polyphenol méi expansol C—F (135-138) va mot hop
chat diphenyl ethyer 3-O-methyldiorcinol (139) va mét s6 hop chat da biét da duoc
phan lap, trong d6 hop chit expansol C (135) va E (137) thé hién hoat tinh gdy doc
té bao HL-60, véi ICso lan luot 12 18.2 va 20.8 uM [58]. Ciing tir chiing vi nam nay,
2 hop chat polyphenol chira nhan phenolic bisabolane sesquiterpene mai la expansol
A (140) va B (141) duoc phan lap, trong d6 140 c6 hoat tinh gay doc té bao HL-60
(ICso = 15.7 uM) trong khi 141 thé hién hoat tinh ic ché tang sinh dong té bao A549
va HL-60, véi ICso = 1.9 va 5.4 uM [59]. Theo nghién ctru cua Wang va cs (2018), 5
hop chét polyketide méi (142-146) va mot s hop chat da biét da dwoc phan lap tir
chang vi nam Cladosporium sp. OUCMDZ-302, trong d6 hop chat methyl (3S)-3-
(2,3-dihydroxyphenyloxy)butanoate (144), 3-(2,3-dihydroxy phenoxy)butanoic acid,
(2S,4S)-4-methoxy-2-methylchroman-5- ol, (2S,4S)-2-methylchroman-4,5-diol thé
hién hoat tinh thu don géc tw do DPPH (ICso = 0.24 — 6.67 uM) va hop chat



23

(3E,8E,6S)-undeca-3,8,10-trien-1,6-diol (146) thé hién hoat tinh gdy doc té bao ddi
vé6i dong té bao H1975 (ICso = 10.0 uM) [60].
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Hinh 1.8. M6t s6 hop chat méi tir vi ndm & cay E. agallocha

1.5. Toéng quan tinh hinh nghién ctru ¢ trong nwéc

O Viét Nam, cho dén nay, nhiéu nghién ciru da thuc hién trén cac dbi tugng thuc
vt ngap man. Theo céc két qua dé tai diéu tra co ban vé thuc vat ngap man ¢ VQG
Xuan Thay, cac cao chiét cua cac loai thuc vat ngap min nhu Sa, Ban chua, Trang,
Pudc voi, Gia, Coc tring thé hién hoat tinh gay doc tiém ning trén 2 dong té bao ung
thu 1a KB va LU. Trén co s d6, tir cAy Ban chua, Pudc voi, va Gia thu thap ¢ VQG
Xuan Thuay, da c6 30 hop chat, cha yéu thudc 16p chat phenolic di duoc phan 1ap va
xac dinh ciu triic va danh gia hoat tinh gay doc té bao [20].

Thoi gian qua, huéng nghién ctru V& vi nam bién & trong nudc da duoc cac nha
khoa hoc quan tam, véi cac nghién ciru chu yéu tap trung & mot sé don vi thudce Vién
Han 1d&m Khoa hoc va Cong nghé Viét Nam nhu: Vién Hda hoc, Vién Hai Duong
hoc, véi su két hop véi cac dbi tac nude ngoai nhu Han Quéc, Nga, vai mot s nghién
ctru cu thé nhu sau. Nghién ctru duoc thyc hién ¢ ching vi nam Penicillium sp. phan
lap tir tram tich & dao Co T8, 10 hop chét da duoc phan 1ap tir cao chiét EtOAc sinh
khdi chang vi nam nay [61]. Trong dé hop chat 2-[(5-methyl-1,4-dioxan-2-
yl)methoxy]ethanol (135) thé hién hoat tinh khang khuan Enterococcus faecalis
manh, vai gia tri MIC = 32 ug/mL, 2-[(2R-hydroxypropanoyl)amino]benzamide
(136) va 4-hydroxybenzandehyde (137) ¢ ché chon loc vi khuan E. coli véi MIC =
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16 va 8 pg/mL, va hop chat 2°,3’-dihydrosorbicillin (138) tc ché 66.3% hoat dong
enzyme a-glucosidase ¢ nong d6 2.0 mM. Tur cao chiét EtOAc cua ching vi nAm
Aspergillus micronesiensis phan lap tir rong d6 Kappaphycus alvarezii, 3 hop chat
dibenzospiroketals méi la aspermicrone A-C (139-141) dugc phén lap va xac dinh.
Trong d6, hop chat aspermicrone B thé hién hoat tinh gay doc té bao chon loc & dong
té bao HepG2 (ICso = 9.9 uM), 2 hop chat aspermicrone B va C thé hién hoat tinh
khang Staphylococcus aureus, véi MIC = 123.2 pM [62]. Ciing tir chang vi nim nay,
mét sé hop chit dang polyoxygenated polyketide di duoc phan lap, trong d6 hop chat
epicoccolide A (142), epicoccolide B (143), va NC3B (144) thé hién kha nang ¢ ché
c4c dong té bao ung thu Hep-G2, LU-1 va Vero, véi ICso tir 3.97—4.71 pg/mL [63].
Tt chung vi ndm Paraconiothyrium sp. VK-13 phan Iap tir hai sam & Quang Nam,
da phan 1ap va xac dinh cau tric cia 5 hop chat mgi, bao gom modiolide D-G (145-
148) va 1-(2,5-dihydroxyphenyl)-3-methoxy-butan-1-one (149), mot hop chat lan
dau phan lap tir thién nhién [1-(2,5-dihydroxyphenyl)-3-hydroxybutan-1-one] (150).
Trong sb cac hop chat phan lap duoc, 2 hop chat thé hién hoat tinh khang viém in
vitro tiém nang 1a 150 va 1-(2,5-dihydroxyphenyl)-2-buten-1-one (151)] [64, 65]. Tur
chang vi ndm Ascomycota sp. VK12 tir hai mién, mét hop chat méi (3R)-(3',5'-
dihydroxyphenyl)butan-2-one (152) va mot sé hop chat di biét va danh gia hoat tinh
khang viém cua cua cac hop chat [66]. Bén canh d6, mot s6 hop chat di biét ciing da
duoc phan lap tir vi nAm bién Xenomyrothecium sp. IMBC-FP2.11 va Aspergillus sp.
IMBC-FP2.05 tir hai mién thu thap ¢ ving bién Quang Nam [67, 68]. Ngoai ra,
nghién cau cua nhom nghién cau thuoc Vién Nghién ciu va ung dung céng nghé
Nha Trang duoc cong bd vao nim 2017, véi 2 hop chat 1a andrastin A (153) va
citreohybridonol (154) duoc phan lap tir chang vi nAm Penicillium chrysogenum
045-357-2 thu dugc tir san hd mém ¢ Vinh Ca Na, Ninh Thuan, Viét Nam [69].
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Tuy nhién, & Viét Nam, cho dén nay, hudng nghién cizu vé thanh phan hoa hoc
va hoat tinh sinh hoc cua vi nAm & thuc vat ngap man van con chua duoc thuc hién.
Theo tra ctru, méi chi c6 mot sé nghién ctu vé vi ndm & thuc vat ngap man duoc thuc
hién & trong nudc, tuy nhién cac nghién ciru ndy cha yéu tap trung vao tuyén chon
c4c chung vi nim soi san sinh enzyme o-amylase va glucoamylase [70] va chitinase
tir rieng ngap man Can Gio [71].

Trén co sé d6 thdng tin tong quan, dé tai tap trung trién khai cac noi dung phan
lap, x4c dinh ciu trdc hoa hoc va danh gia hoat tinh sinh hoc cac hop chat tir mot sé

chang vi ndm phan 1ap tr mot sé thyuc vat ngap man thu thap ¢ VQG Xuan Thuy.
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CHUONG 2.  POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Déi twong nghién ciru
a. Poi twong nghién ciiu:
Ba chung vi nim phan lap tur thuc vat ngap man thu thap ¢ Vuon Quéc Gia Xuan
Thay, Nam Dinh, bao gém:

> Chung vi nAm Aspergillus sp. DVXT-221 duoc phéan 1ap tir 14 cay Pudc voi
(Rhizophora stylosa) thu thap & VQG Xuan Thuy. Tén khoa hoc cta ching vi nAm
nay duoc xac dinh bang phuong phap sinh hoc phan tir, bao gdm PCR va giai trinh
tu gen ITS rDNA. Trinh ty gen ITS rDNA cua ching vi ndm nay da dugc dang ky
trén Genbank, véi ma sd: PQ119563. Chung vi nam nay hién dang dugc bdo quan tai
phong Hoa sinh phan tir, Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét

Nam.

et —
Aspergillus sp. DVXT-221
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Hinh 2.1. Chung vi nam Aspergillus sp. DVXT-221

> Chung vi ndm Trichoderma sp. GXT-22.1 dugc phan lap tir ré cay Gia
(Excoecaria agallocha) thu thap & VQG Xuan Thay. Tén khoa hoc ctia chiing vi nim
nay duoc xac dinh bang phuong phap PCR va giai trinh ty gen ITS rDNA (mi s6
ding ky Genbank: PQ559788). Chung vi nAm nay hién dang duoc bao quan tai phong

Hoéa sinh phan tir, Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.
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et

Trichoderma sp. GXT-22.1

Hinh 2.2. Chung vi nam Trichoderma sp. GXT-22.1
> Chung vi ndm Aspergillus sp. BCXT-22.1 dugc phan 1ap tir r& ciy Ban chua
(Sonneratia caseolaris) thu thap & VQG Xuan Thity. Tén khoa hoc ctia ching vi ndm
nay duogc xac dinh bang phuong phap PCR va giai trinh tu gen ITS rDNA (mi s6
dang ky Genbank: PV425981). Ching vi nAm nay hién dang dugc bao quan tai phong
Hoéa sinh phan tir, Vién Hoa hoc, Vién Han 1lam Khoa hoc va Cong ngh¢ Viét Nam.

Aspergillus sp. BCXT-22.1
i

Hinh 2.3. Ching vi nam Aspergillus sp. BCXT-22.1
b. Héa chdt: Cac hoa chit va moi truong sir dung trong nghién ctru bao gdm méi
truong nudi cdy PDB (Himedia, An P0), agar (Himedia, An DP¢), mudi NaCl (Trung
Quéc), cac dung méi hitu co nhu MeOH va acetonitrile dung cho HPLC (Fisher —
Han Quéc, Scharlau — Tay Ban Nha), n-Hexane, EtOAc, CH,Cly, Acetone, MeOH...
(46 tinh khiét > 99%, Ghtech, Trung Qudc), silica gel pha thudng (Merck, Ptic) va
pha dao (YMC, Nhat Ban), Sephadex LH-20 (Supelco, M¥). Ngoai ra, cac hoa chat
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va thudc thtr phuc vu danh gia hoat tinh sinh hoc gdm LPS (Sigma Aldrich, M§), FBS
(Sigma Aldrich, M§), DMEM (Gibco, M§), MTT (Thermo, M§) va cac hoa chat phan

tich khéc, tit ca déu dat tiéu chuén st dung trong nghién ctru hoa hoc va sinh hoc.
2.2. Phuwong phap nghién ctru va ky thuit sir dung

2.2.1. Phwong phdp nghién citu tao sinh khéi cdc chiing vi ndm:

- Moi trudng nudi cdy, nhan sinh khéi cac chung vi ndm 1a PDA (Potato
dextrose agar), v6i thanh phan nhu sau:

+ Potato dextrose broth (PDB): 25 g

+ Agar: 20 g

+ Nude cat: 1000 mL

- Chung vi ndm sau khi duoc hoat hoa, nhan giéng, dugce tién hanh nudi céy
nhan sinh khéi trén méi trudng PDA trong céc binh tam giac 2 L (100 binh, 150 mL
moi truong/binh) ¢ nhiét d§ phong trong 20 ngay.

Sinh khéi ctia cac chung vi nAm duoc ngdm chiét trong dung moi EtOAc trong
diéu kién siéu am (30 phit x 3 1an) & nhiét do phong. Cac budc cua quy trinh dugc
thuc hién chi tiét nhu sau [72]:

Cic buéc tién hanh
Buéc 1: Hoat héa giong cap 1

Ttr ng luu gitt chung trong glycerol duoc bao quan & (-80 °C), iy mot vong
que cdy cdy vach trén dia moi trudng thach PDA, nudi ¢ 25°C trong 5 ngay dé thu
khuan lac riéng r&.

Buée 2: Hoat héa giong cdp 2

Khuan lac riéng 1& v6i mau dic trung ctia ching phén 14p s& phat trién theo ngay
va theo vong khuan lac. Sau 5 ngdy nudi cdy ching phat trién tot thi tién hanh cay
chuyén sang dia tiép theo dé hoat hoa gidng cap 2. Vi ndm hoat hoa cdp 2 niy s&
dugc dung dé hoat hoa gidng cép 3.
Buéc 3: Hoat héa giong cdp 3

Gidng sau khi di duoc hoat hoa & trén (budc chuyén tiép sang dia & nhiét o
25°C trong 7 ngay. Kiém tra d¢ thuan giéng bang cach soi trén kinh hién vi c6 do

phong dai 400 1an. Bao tir da bao hinh elip gin vdi cac bao tir don bao ngin (khong
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phan nhanh). Giéng dat chit lugng lam nguyén liéu cho nhan giéng cip 1 khi vi
nam bat dau chuyén sang giai doan bao tir.
BuGc 4: Nhéin giong cap 1

Gidng cap 1 1a str dung gidng tir hoat hoa gidng cap 3. Sau budc 3 thi tiép tuc
Iira chon khuan lac dat chét luong cia chung vi nAm cdy chuyén theo phwong phap
cAy ria ra trén 20 dia Petri c6 chtra mdi trudng nudi cAy dé chuén bi sé luong dia va
gidng t6t nhat du nhat cho budc ciy nhan ching 1én sb lugng 16n tiép theo. O bude
nay ciing ap dung cac phuong phéap cdy chuyén trén moi truong nhu cac bude 2 va
3. Quan sat chung nam phat trién trong 5 ngay ¢ diéu kién chuan di dinh 1a nhiét do
phong (25°C). Kiém tra mirc d6 tap nhiém trén kinh hién vi c6 d6 phong dai 400
lan. Ching vi ndm bat dau chuyén sang giai doan bao tir duoc sir dung lam nguyén
liéu cho nuoéi sinh khdi 1ay lugng 16n.
Buée 5: Lén men sinh khoi

Qua trinh 1én men sinh khdi lugng 16n duoc thuc hién trong cac binh tam giac
2 L ¢6 chita moi trudng nudi ciy thé ran PDA da dugc khu tring. Ap dung phuong
phap nudi cdy vi sinh théng thudng, khir tring bé mat tiép xtc va khir tring siu trén
ngon ltra dén con 5 1an ddi vé6i cac dung cu thi nghiém tiép xtic truc tiép véi cac
chung vi nAm. Dung que cdy dai khtr tring trén ngon lira dén cdn sau d6 dung que
ciy thu cac soi vi nAm & céc dia hoat hoa F2 cta chung dugc lya chon. Que ciy
duoc ap dung phuong phap bat tank dé chuyén miéng thach PDA c6 chua céc soi vi
nam vao cac binh nudi ciy. Sau khi khir tring trén ngon lira dén cdn véi cd binh va
nép binh, tién hanh lic nhe binh dé gia thach chtra nam trai déu trén toan bd mit
thach cta binh nudi cdy. Cac binh dugc nudi cdy ¢ nhiét d6 phong va quan sat sy
phat trién cta cac khuan lac, soi vi nAm hang ngay bang mét thuong.
Bu6c 6: Thu sinh khéi va tao cao chiét tong

Sau 20 ngay nudi cdy chung vi nam, tién hanh ngam chiét cac binh tam giac
chtra gia thé nuoi chung véi dung mai chiét hiru co 1a EtOAc két hop véi siéu am
60 phut ¢ nhiét d§ phong. Dich chiét duoc loc qua giéy loc dé loai bo phén thach
nudi cay. Phan dung méi cé chira cao chiét duoc cat quay loai dung méi dudi ap
suat giam dé thu dugc cao chiét tong phuc vu cac nghién ctru thanh phan héa hoc

tiép theo.
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2.2.2. Phwong phdp phan Igp cdc hgp chit:

Qua trinh phan 14p va tinh sach cac hop chat tir cao chiét cac chung vi ndm duoc thuc
hién véi su két hop nhiéu k¥ thuat sic ky khac nhau, bao gom:

- Sic ky 16p mong (TLC): Thuc hién trén ban mong trang sain DC-Alufolien 60 F254
(Merck 1,05715), RP18 F254s (Merck); phat hién chat bang dén tir ngoai ¢ hai budc
s6ng 254 nm va 365 nm hodc dung thudc thir 1a dung dich H2SO4 10% dugc phun
déu 1én ban mong, sdy khé rdi ho néng tir tir dén khi hién mau. Sic ky 16p mong duoc
str dung nhu phuong phap theo ddi, danh gia so bo thanh phan héa hoc va dinh hudng
qua trinh tach chiét.

- Sic ky 16p mong diéu ché (PTLC): thuc hién trén ban mong trang san Silica gel 60G
F2s4 (Merck, 105875) dé thu nhan cac phan doan tinh khiét hon véi lwong mau nho.
- Sic ky cot (CC): duoc tién hanh vai chat hap phu 1a silica gel pha thudng, silica gel
pha dao ODS (30 - 50 um), Diaion HP-20, va Sephadex LH-20. Séc ki cot duoc sir dung
1am phuong phép chii dao cho qua trinh phan doan va tinh ché.

- Sic ky long hiéu nang cao (HPLC): thyc hién trén hé thong may HPLC Agilent 1260
Infinity Il, dugc trang bi bom: G7112B Binary Pump, b ghi tin hiéu: G7115A diode
array detector, bo léy mau: G7129A auto-sampler, va cot diéu ché: YMC J ’sphere
ODS-H18 column (250 x 20 mm, S-04 um, 8 nm), tc d6 dong: 3 mL/phut, cac chét
dugc phat hién ¢ 4 budce song 205, 230, 254, va 280 nm.

2.2.3. Phwong phap xdac dinh céu triic héa hoc cua cac hop chit:

CAu tric hoa hoc cua cac hop chit duoc xac dinh dua trén su két hop ctia nhiéu
phuong phap phd hién dai nhu sau:
- Phé khoi lwong (MS): Phd khéi luong phun mu dién tir phan giai cao duoc do trén
may Agilent 6530 Accurate-Mass Q-TOF LC/MS systems (Agilent Technologies,
USA) va SCIEX X500 QTOF mass spectrometer (SCIEX, USA), Vién Hoa hoc, Vién
Han lam KHCNVN.
- Phé cfong hwéng tir hat nhan (NMR): duoc do trén may Bruker AM500 FT-NMR
Spectrometer va Bruker AVANCE 11l 600 MHz spectrometer, Vién Hoa hoc, Vién
Han [am KHCNVN.
- Phé lwéng sdc tron (CD): duoc do trén may Chirascan CD spectrometer, Vién Hoa
hoc, Vién Han 1am KHCNVN.
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- GOC quay cuc [a]p: do trén may Jasco P-2000 digital polarimeter, Vién Hoa hoc,
Vién Han lam KHCNVN.

- Phwong phdp tinh todn Iy thuyét phé ECD: Cau dang ctia mdi déng phéan can tinh
toan duoc phan tich va xac dinh bang phan mém Spartan 18 (Wavefunction Inc.,
Irvine, CA, USA) sir dung phuong phap co hoc lugng tt MMFF (Merck Molecular
Force Field). Cac cdu dang c6 hé sé phan bd Boltzmann trén 1% sau dé duoc téi uu
hoa va tinh toan phé ECD theo ham mat d§ phu thudc thoi gian TDDFT (Time
Dependent Density Functional Theory) biang phan mém Gaussian 16 (Gaussian Inc.,
Wallingford, CT, USA), v6i mirc tinh toan B3LYP/6-311G(d,p). Anh huéng cta dung
modi methanol dugc tinh todn theo mdé hinh CPCM (Conductor-like Polarizable
Continuum Model) [73, 74]. Phé ECD tinh toan 1y thuyét cho cac cdu dang s& duoc
tong hop lai bang phan mém SpecDis 1.71 (Pai hoc Wuerzburg, Wuerzburg, Pirc)
dya trén hé sb phan b6 Boltzmann va duoc mé hinh hoa thu duge phé ECD tinh toan

Iy thuyét cho mdi ddng phan [75, 76].

2.2.4. Phwong phdp dinh gid hoat tinh gdy djc té bao ung thw

Phuong phap giy doc té bao ung thu dugc Vién Ung thu Qubc gia Hoa Ky
(National Cancer Institute) xac nhan la phép thtr do doc té bao chuan nham sang loc,
phat hién cac chat c6 kha niang kim hdm sy phat trién hodc diét té bao ung thu ¢ diéu
kién in vitro. Phép thtr nay dugc thyc hi¢n theo phuong phap cua Monks (1991) [77]
dugc thuc hién tai Phong Cong nghé té bao va Thu nghi¢m sinh hoc, Vién Sinh hoc.
Phép thtr tién hanh xac dinh ham luong protein té bao tong sd dya vao mat do quang
hoc (OD - Optical Density) do dugc khi thanh phan protein cua té bao dugc nhudém
bﬁng Sulforhodamine B (SRB). Gia tri OD may do duoc ti 1€ thuan véi lugng SRB
gin v&i phén tir protein, do d6 lugng té bao cang nhiéu (lwong protein cang nhiéu) thi
gia tri OD cang 16n. Phép thir dugc thyc hién trong diéu kién cy thé nhu sau:

Pha cac miu thir thanh cac dai nong do thich hop. Trypsin hoa té bao thi
nghiém dé 1am roi té bao va dém trong budng dém dé diéu chinh mét d cho phu hop
v6i thi nghiém. Chat thir (10 uL) d3 pha & cac nong dd vao cac giéng cua dia 96
giéng, thém 190 pl té bao da dicu chinh nong do phu hop & trén vao cac giéng nay
sao cho ndng d6 mau thir trong giéng 1a 100, 20, 4, va 0.8 uM d6i voi chat sach. U

trong ta 4m 48 gid. Giéng khong c6 chat thir nhung c6 TBUT (190ul) s& duoc sir
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dung 1am ddi chung ngay 0. Sau 1 gid, giéng ddi chimg ngay 0 té bao s& dugc cd dinh
bang Trichloracetic acid (TCA). Sau 48 gid, té bao dugc cb dinh bang TCA trong 1
gi®y, duoc nhudm bang SRB trong 30 phit & 37°C, rira 3 14n bing acetic acid rdi dé kho
0 nhiét d6 phong.

10 mM unbuffered Tris base dé hoa tan lugng SRB, lic nhe trong 10 phut. Poc két
qua OD & budc séng 515-540 nm trén may ELISA Plate Reader (Bio-Rad). Phin
tram gay doc té bao khi c6 mat chit thir s& duoc xac dinh thong qua cong thire sau:

[OD (chét thir) — OD (ngay 0)] x 100
% Gay doc té bao = 100% -

OD (ddi chting 4m) — OD (ngay 0)
Phép thtr dugc 1ap lai 3 1an dé dam béo tinh chinh x4c. Ellipticine & cac nong do
duoc sir dung nhu 13 chat déi chimg duong; DMSO 1% duoc st dung nhu ddi chimg
am. Gia tri ICso (ndng do trc ché 50% sy phat trién) dugc xac dinh nho vao phan mém

may tinh TableCurve 2Dv4.

2.2.5. Phwong phdp dinh gid hoat tinh irc ché sw sin sinh NO

2.2.5.1. Phwong phép nudi cdy té bao

Dong té bao RAW264.7 hoic BV2 dugc nudi cdy trong méi trudong DMEM
vO1 thanh phﬁn kém theo g@)m 2 mM L-glutamine, 10 mM HEPES, va 1,0 mM sodium
pyruvate, ngoai ra bo sung 10% fetal bovine serum (FBS, GIBCO). T¢ bao duoc ciy
chuyén sau 3-5 ngay voi ti 16 1/3 téng sb té bao va nudi trong ti 4m CO2 & diéu kién

37°C, 5% COa.

2.2.5.2. Phuong phdp danh gid anh hwéng dén kha ndng séng sét cua té bao
Anh huéng cua cac miu thir 16n kha ning sdng sot cua cac té bao duoc danh
gi4 bang phuong phap MTT, dugc thyc hién tai Phong Cong nghé té bao va Thir
nghiém sinh hoc, Vién Sinh hoc. Phuong phép nay xac dinh su sdng sot cua té bao
thong qua sy hinh thanh san pham formazan mau khi dwa MTT vao giéng té bao dudi
tac dong ctia enzyme trong té bao séng [78]. Cu thé nhu sau:
Dia nudi cdy té bao dé thir nghiém sy biéu hién NO ¢ trén, sau khi thu dich

no6i dé xac dinh ham luong NO sé& dugc thém vao mdi giéng 1a 90 pL moi truong nudi
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ciy té bao va 10 pL MTT (ndng dd cudi cung 1a 5 mg/mL). Sau 4h, loai bé6 moi
truong, tinh thé formazan duoc hoa tan bang 50 uL DMSO 100%.
Gia tri OD do ¢ budc séng 540 nm bang may quang phd BioTek E1x800. Kha

ning sdng sot cua té bao khi c6 mit chat thir s& duge x4c dinh théng qua cong thirc

sau:

0/ <X T 0D(mau)—0D(blank)

/o song SOt 0D(DMS0)—0D (blank) 100
2.2.5.3. Phwong phdp danh gid khd nang ikc ché san sinh NO

Phuong phéap nay dugc thyc hién tai Phong Thir nghiém sinh hoc, Vién Sinh
hoc. Té bao RAW264.7 hoic BV2 duoc dua vao dia 96 giéng o néng do 2 x 10°
tb/giéng va nudi trong ti 4m & 37°C va 5% COx trong 24h.

Tiép theo, moi truong nudi cay dugc loai bo, thay bang méi truong DMEM
khong c6 FBS trong 3h.

Té bao sau d6 dugc i mau nghién ctru & cac nong do khac nhau trong 2h trudc
khi dugc kich thich san sinh yéu t6 NO bang LPS (10 pg/mL) trong 24h.

Mot s6 giéng khong duoc i miu ma chi st dung dung dich pha mau dugc coi
1a d6i chimg am. Trong khi dbi ching dwong duoc st dung 1a Dexamethasone
(Sigma) & cac nong do 100; 20; 4 va 0.8 pM.

Nitrite (NO2"), dugc xem la chi thi cho viéc tao NO, sé dugc xac dinh nho bd
Griess Reagent System (Promega Cooperation, WI, USA) [79]. Cu thé 13, 100 pL moi
treong nudi té bao (0 miu) duge chuyén sang dia 96 méi va duoc thém vao 100 uL
Griess reagent: 50 uL of 1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va
50 puL 0.1% (w/v) N-1-naphthylethylenediamine dihydrochloride pha trong nudc.

Hon hop nay dugc u tiép & nhiét do phong trong 10 phat va ham lugng nitrite
s& duoc do bang may microplate reader & budc song 540 nm. Moi trudng DMEM
khong FBS dugc str dung nhu giéng trang (blank).

Ham lugng nitrite cia ting mau thi nghiém dugc xac dinh nho vao duong
cong ham lugng chuan NaNO; va dugc so sanh % véi mau chimg am (LPS).

Kha ning tc ché san sinh NO twong Gmg ctia miu duoc xac dinh nhd cong
thirc:

% Uc ché = 100% — [ham lugng NOsample/ham lwgng NOpps] x 100
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Phép thtr duoc Lip lai 3 1an dé dam bao tinh chinh x4c. Gia tri ICso (ndng do tc

ché 50% sy san sinh NO) s€ duoc xac dinh nho vao phén mém TableCurve 2Dv4.

2.2.54. Phuwong phap docking phan tu:

Nghién ctru md phong ghép ndi phan tir dugc thuc hién bang phan mém
AutoDock 4.2.6 va AutoDockTool 1.5.7 [80]. C4u truc tinh thé caa iNOS (PDB id.
3E6T) duoc ldy tir Ngan hang dit liéu Protein RCSB [81]. Trudc tién, chat trc ché
AR-C118901 duoc chiét xuit tir vi tri hoat dong cua thu thé dé xay dung mo hinh
ghép ndi. Ciu trac phan tir ciia cac hop chéat duoc thong qua mé hinh co hoc phan tir
MMEFF bang phan mém Spartan’ 18. Cac tham sé hop ludi trung tam dugc dat 1a: x =
128.46, y = 112.78 va z=90.09, véi khoang cach 1a 0.375 A. Quy trinh docking phan
tir ciia cac hop chat dugce khang dinh thong qua docking lai phdi tir vao vi tri hoat
dong cua iNOS, véi gia tri RMSD = 0.073 A. Sau d6, quy trinh nay dugc ap dung
cho mo phong ghép ndi cac hop chét véi protein iNOS. Két qua duoc phan tich bang
phan mém Discovery Studio 2021. Lién két hydro va cac tuong tac ky nudc giita cac
nhom thé caa cac hop chat va cac géc amino acid ¢ trung tim hoat dong cua protein

dugc mo hinh hoa thong qua cong cu LigPlot™ [82].
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CHUONG 3. KET QUA NGHIEN CUU
3.1. Két qua lén men sinh khéi, tao cao chiét tong cac chiing vi nim

Céc ching vi nAm Aspergillus sp. DVXT-221, Trichoderma sp. GXT-22.1 va
Aspergillus sp. BCXT-22.1 sau khi dugc hoat hoa theo cac budc mo ta & Phuong
phap nghién ctru, tién hanh nhan giéng cac chung trén 20 dia Petri c6 chira moi
treong nudi cy PDA trong 5 ngdy ¢ nhiét do phong, trong béng tdi. Sau do, cac
chung vi ndm duoc ciy chuyén sang cac binh tam giac c6 chtra méi truong nudi cy
PDA (100 binh, 150 mL moéi trudng/ binh) va qud trinh 1én men duoc dién ra trong
bong ti, trong 20 ngay & nhiét d6 khoang 25 °C. Sinh khdi 1én men va méi truong
thach nuéi ciy cta cac ching vi ndm (~ 15 kg/ ching) duoc ngam chiét véi EtOAc
trong diéu kién séng siéu am (500 mL EtOAc/binh x 3 1an) trong 60 phiit & nhiét do
phong. Dich chiét sinh khdi cac ching vi nAm dugc loc qua gidy loc, sau d6 dugc cat
loai dung méi dudi 4p suat giam thu duoc cao chiét tong cua cac chung vi nAm (Hinh
3.1). Két qua cua qua trinh 1én men nhén sinh khdi, tao cao chiét 1a da thu duoc cao
chiét tong EtOAc cta 3 ching vi ndm, bao gdm: Aspergillus sp. DVXT-221 (ky hiéu
XT37, 6.8 g), Trichoderma sp. GXT-22.1 (ky hi¢u XT47, 20 g) va Aspergillus sp.
BCXT-22.1 (ky hiéu XT49, 7.0 g). Cao chiét tong cua cac ching vi nim nay duoc

bao quan & 0-4 °C cho dén khi thyc hién cac nghién ctru tiép theo.

ey s ” .
@'O XT37, XT47, XT49 G n sk v
: = | . 0_[ s .‘-.A.;’,_.

‘ Chuan bi dia thach nuoi cfiy

B
an;giong cap

‘ Chuén bi méi tregmg 1én men lwgng 1ém

Lén men nhan sinh Lén men tinh & nhiét dé 25 °C
khoi lwong lom trong 20 ngay

‘ Chiét siéu am vdi EtOAc (60 phat/binh)

[ Tao dich chiét tong ]

‘ C6 quay loai dung moi

Cao chiét téng

Hinh 3.1. So db cac budc 1én men nhan sinh khdi, tao cao chiét tong cac ching vi
nam Aspergillus sp. DVXT-221, Trichoderma sp. GXT-22.1 va Aspergillus sp.
BCXT-22
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3.2. Két qua phan lap cac hop chat

3.2.1. Két qud phan ldp cdc hop chit tiv chiing vi ndm Aspergillus sp. DVXT-221
Cao chiét ching vi nAm Aspergillus sp. DVXT-221 (6.8 g) duoc phan tach tao
phan doan bang phuong phap sic ky cot pha ddo RP Cis, v6i hé dung moi rira giai
gradient MeOH-H,O (tir 20% dén 100% MeOH) thu dugc 6 phan doan (F1-F6). Phan
doan F3 tiép tuc duoc phan tach thanh ba phan doan (F3.1-F3.3) thong qua sic ky
cOt Sephadex LH-20, v61 hé dung moi rira giai MeOH-H>O (3:1, v/v). Phan doan
F3.1 dugc phén tach bang sic ky cot silica gel, st dung hé dung méi rira giai n-
hexane—EtOAc (1:2, v/v), thu dugc 8 phan doan (F3.1.1-F3.1.8). Phan doan F3.1.1
dugc tinh sach bang sic ky long hiéu niang cao (HPLC), v6i hé dung moi rira giai
67% MeOH trong H>O, thu dugc hop chit XT37.9 (tr = 25.3 phut, 3 mg). Phan doan
F3.1.3 dugc tinh ché bang HPLC, v&i hé dung mdi rira giai 30% CH3CN trong H»O,
thu dugc cac hop chat XT37.5 (tr = 26.8 phut, 20 mg), XT37.3 (rr = 32.1 phit, 3 mg),
va XT37.10 (tr = 36.4 phut, 3 mg). Tuong tu, phan doan F3.1.6 duoc tinh sach bang
HPLC, st dung hé dung méi rira giai 62% MeOH trong H»0, thu duoc cac hop chat
XT37.4 (tr = 28.5 pht, 2.2 mg) va XT37.1 (tr = 34.7 phut, 2.5 mg). Tuong tu, cac
hop chat XT37.2 (tr = 28.2 phut, 2.9 mg) va XT37.8 (r = 32.6 phut, 3 mg) duoc phan
1ap tir phan doan F3.1.7 bang HPLC, véi hé dung moi rira giai 65% MeOH trong
H>O. Ttr phan doan F3.2, hop chit XT37.7 (25 mg) dugc phan 1ap bang sic ky cot
silica gel, v&i hé dung mdi rira gidi n-hexane—EtOAc (2:1, v/v). Phan doan F4 dugc
phan tach thanh ba phan doan F4.1-F4.3 bang sic ky cot Sephadex LH-20, sir dung
hé dung moéi pha dong MeOH-H,O (3:1, v/v). Phan doan F4.1 dugc phan tach bang
sdc ky cot silica gel, v6i hé dung moi rira giai n-hexane—EtOAc (2:1, v/v), sau d6 tinh
sach bﬁng HPLC, voi hé dung moi pha dong 23% CH3CN trong H2O, thu duoc hop
chat XT37.6 (tr = 27.2 phut, 5 mg). Nhu vay, tir cao chiét tong cta ching vi nim
Aspergillus sp. DVXT-221 d3 phan lap duoc 10 hop chét sach (Hinh 3.2).
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Aspergillus sp. DVXT-221 (XT37)
68¢g
RP CI8 gradient McOH-H,0

v v v v v v
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v v
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Hinh 3.2. So d6 phan 1ap cac hop chat tir ching vi nam Aspergillus sp. DVXT-221

3.2.2. Két qua phén lgp cdc hop chit tiv chiing Trichoderma sp. GXT-22.1
Cao chiét sinh khdi ciia chung vi nam Trichoderma sp. GXT-22.1 (20 g) duoc

tién hanh tao cac phan doan bang sic ky cot pha dao RP Cis, sir dung dung moi rira
giai gradient MeOH-H>O (tir 20% dén 100% MeOH) thu duoc sau phan doan (F1—
F6). Phan doan F2 dugc phan tach tiép bang sic ky cot Sephadex LH-20, st dung hé
dung moi rira giai MeOH-H>O (3:1, v/v), thu dugc ba phan doan F2.1-F2.3. Phan
doan F2.1 tiép tuc dugc phan tach thanh ba phan doan (F2.1.1-F2.1.3) bang sic ky
cOt silica gel, rira giai voi n-hexane-EtOAc (2:1, v/v). Phan doan F2.1.2 dugc tinh
ché bang sac ky 16ng hiéu ning cao (HPLC), voi hé dung méi pha dong 40% MeOH
trong H20, thu duoc hop chat XT47.9 (rx = 26.3 phiit, 5 mg). Twong tu, hop chat
XT47.10 (tr = 30.1, 3 mg) duoc phan 1ap tir phan doan F2.1.3 bang HPLC, sir dung
hé dung méi pha dong 42% MeOH trong H>O. Phan doan F2.2 dugc phan tach bang
sac ky cot RP Cis, v6i hé dung méi pha dong MeOH-H20 (1:3, v/v), thu duoc phan
doan F2.2.1 va phan doan nay tiép tuc dugc tinh sach bang sic ky cot silica gel, véi
hé dung méi pha dong n-hexane-acetone (2:1, v/v) thu duoc hop chat XT47.7 (2 mg).
Phan doan F3 dugc phan tach thanh ba phan doan (F3.1-F3.3) bang sic ky cot
Sephadex LH-20, sit dung hé¢ dung moi rira giai MeOH-H>O (2:1, v/v). Phan doan
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F3.2 dugc phan tach bing sic ky cot silica gel, voi hé rira giai gradient CH2Cl,-MeOH
(25:1 dén 10:1, v/v) thu dugc nam phan doan (F3.2.1-F3.2.5). Tt phan doan F3.2.2,
hop chit XT47.6 (3 mg) dugc phan 14p bang sic ky cot RP Cis v6i pha dong MeOH-
H>0 (13:10, v/v). Hop chat XT47.2 (2 mg) duoc phan 1ap tir phan doan F3.2.5 bang
sac ky cot silica gel, voi hé dung mdi rira giai n-hexane—acetone (23:10, v/v). Phan
doan F3.3 duoc tach tiép bang sic ky cot RP Cis, véi hé pha dong acetone-H,O (7:10,
v/v) cho ra phan doan F3.3.1, sau d6 dugc tinh ché bﬁng sdc ky cot silica gel, voi pha
d6ng n-hexane-EtOAc (25:10, v/v), thu dugc hop chit XT47.1 (3 mg). Phan doan F4
dugc phéan tach thanh nam phan doan (F4.1-F4.5) bang sac ky cot RP Cis, sir dung
hé dung mdi pha dong acetone—H>O (13:10, v/v). Phan doan F4.2 dugc phan tach
bang sic ky cot silica gel, véi hé dung méi rira giai CH.Cl,—-MeOH (30:1, v/v), thu
dugc phan doan F4.2.1, va tiép tuc tinh ché bang HPLC, rira giai voi hé dung moi
77% MeOH trong H2O thu dugc hop chat XT47.8 (fr = 26.5 phit, 8 mg). Phan doan
F4.4 dugc phan tach thanh ba phan doan (F4.4.1-F4.4.3) bang sic ky cot silica gel,
v6i1 h¢ dung méi rua gidi CH2Cl—-EtOAc (1:1, v/v). Hai phan doan F4.4.1 va F4.4.2
duoc tinh sach béng HPLC, rtra giai véi hé dung moéi 82% MeOH trong H>O, thu
duogc 1an luot hop chat XT47.5 (fr = 28.4 phut, 8 mg) va XT47.3 (r = 32.7 phut, 3
mg). Cudi cting, hop chat XT47.4 (4 mg) dugc phan 1ap tir phan doan F4.5 thong qua
sic ky cot silica gel [hé dung méi pha dong: CH.Cl-MeOH (30:1, v/v)] va HPLC
(hé dung mdi pha dong: 77% MeOH trong H>0) (Hinh 3.3).
Trichoderma sp. GXT-22.1 (XT47)
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Hinh 3.3. So d6 phan lap cac hop chat tir chung vi nam Trichoderma sp. GXT-22.1
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3.2.3. Két qud phén Igp cac hop chit tir chiing Aspergillus sp. BCXT-22.1

Cao chiét sinh khéi ctia chung vi ndm Aspergillus sp. BCXT-22.1 (7.0 g) duoc
phan tach bang sic ky cot pha dao Cis, rira giai gradient MeOH-H-O (tir 20% dén
100% MeOH), thu dugc 6 phan doan (F1-F6). Phan doan F2 dugc tiép tuc phan tach
bang séc ky cot Sephadex LH-20, sir dung dung mdi rira giai MeOH-H,0 (2:1, v/v),
thu dugc ba phan doan (F2.1-F2.3). Phan doan F2.1 dugc tinh sach HPLC, rira giai
v6i 11% CH3CN trong H2O thu duge hop chat XT49.6 (fr = 27.7 phut, 3 mg). Tuong
tu, hop chat XT49.5 (1 = 28.3 phit, 3 mg) duoc phan 1ap tir phan doan F2.2 bang
HPLC, rtra giai vi 20% CH3CN trong H2O. Phan doan F3 dugc phan tach bang sic
ky cot Sephadex LH-20 (MeOH-H-O, 2:1, v/v), thu dugc 5 phan doan (F3.1-F3.5).
F3.1 tiép tuc dugc phéan tach bang sac ky cot silica gel, véi hé dung moi rira giai n-
hexane-EtOAc (1:1, v/v), thu dugc ba phan doan (F3.1.1-F3.1.3). Hop chat XT49.4
(fr = 29.6 phut, 2 mg) dugc phan 1ap tir phan doan F3.1.1 bang HPLC, rtra giai véi
hé dung méi 24% CH3CN trong H>O, va phﬁn con lai la F3.1.1.1 duoc tinh sach thém
béng sdc ky cot pha ddo Cig (acetone—H-0, 1:1, v/v), thu dugc hop chat XT49.9
(3 mg). F3.2 duoc chia thanh hai phan doan (F3.2.1 va F3.2.2) bang sac ky cot silica
gel, voi hé dung mdi n-hexane—EtOAc (1:1, v/v). F3.2.1 tiép tuc duoc tinh sach béng
sic ky cot RP Cis (acetone—H,0, 10:13, v/v), thu dugc hop chat XT49.10 (20 mg).
Phan doan F3.2.2 duoc phan tach tiép bang RP Cis (MeOH-H»0, 15:10, v/v) va sau
d6 tinh sach bang sic ky silica gel sir dung hé dung méi n-hexane-EtOAc (1:1, v/v),
thu dugc hop chat XT49.7 (10 mg). F3.3 dugc phéan tach bang sic ky cot silica gel,
v61 h¢ dung méi rira gidi n-hexane—acetone (1:1, v/v), thu dugc hai phan doan F3.3.1
va F3.3.2. Hop chat XT49.3 (7 mg) dugc phan l1ap tir F3.3.1 bang sac ky pha déo Cis
(MeOH-H0, 1:1, v/v), trong khi hop chat XT49.2 (15 mg) duoc phan lap tir F3.3.2
bang sic ky cot RP Cis, v6i hé dung méi rira giai acetone-H.O (10:15, v/v). Phan
doan F4 duoc phan tach thanh nim phan doan (F4.1-F4.5) bang sac ky cot Sephadex
LH-20, v6i hé dung moéi MeOH-H,0 (2:1, v/v). F4.1 duoc phan tach bang sic ky cot
silica gel, rira gidi vdi hé hé dung moi n-hexane—-EtOAc (10:15, v/v), thu dugc hai
phan doan F4.1.1 va F4.1.2. Phan doan F4.1.2 tiép tuc duoc tinh sach bang HPLC,
v6i hé dung méi pha dong 43% CH3CN trong H>O thu duoc hop chat XT49.8 (fr =
28.6 phat, 6 mg). Phan doan F4.2 dugc phin tich thanh hai phan doan F4.2.1 va

F4.2.2 bang sac ky cot silica gel, voi hé dung méi rira giai n-hexane-EtOAc (1:1, v/v).
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Phan doan F4.2.2 duoc tinh sach bﬁng HPLC, v61 h¢ dung méi pha dong 40% CH3CN
trong H>0, thu dugc hop chat XT49.1 (fr = 33.8 phit, 2 mg) (Hinh 3.4).

Aspergillus sp. BCXT-22.1 (XT49)
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Hinh 3.4. So @6 phan 1ap cac hop chat tir ching vi ndm Aspergillus sp. BCXT-22.1

3.3. Théng s6 vat 1y ciia cac hop chat phan lap dwoc

3.3.1. Théng so vit Iy ciia cdc hop chit phéin ldp dwoc tiv chiing Aspergillus sp.
DVXT-221
3.3.1.1. Hop chdt XT37.1: Fumigaclavine K (chdt méi)

Chat c¢6 dang bot mau trang. [a]3® = +88.2 (c = 0.1, CH2Cly). UV (MeOH)
Amax (log €) 281 (2.99), 226 (3.59) nm. HRESIMS: m/z 353.2226 [M+H]" (tinh toan
1y thuyét cho cong thirc phan tir CaxHaoN20», 353.2229); cong thirc phan tir:
Ca22H2sN202; khéi lwong phan tir: 352.48. ECD (MeOH) Amax (A€): 260 (+3.25), 238
(—6.76) nm. Ph6 'H (CDs;0D, 600 MHz) va '3C NMR (CDsOD, 150 MHz): Bang 4.1.

3.3.1.2. Hop chdt XT37.2: Fumigaclavine L (chdat méi)

Chat c¢6 dang bot mau trang. [a]2® = +56.1 (¢ = 0.1, CH2Cl,). UV (MeOH)
Amax (log &) 282 (3.24), 228 (3.82) nm. HRESIMS: m/z 383.2329 [M+H]" (tinh toan
1y thuyét cho cong thirc phan tir CasH3iN20s, 383.2335); cong thirc phan tir:
C23H30N203; khéi lwong phan tir: 382.50. ECD (MeOH) Amax (A8): 281 (~1.76), 232
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(+6.30) nm. Phd 'H (CD30D va CDCls, 600 MHz) va '3C NMR (CD:OD va CDCls,
150 MHz): Bang 4.2.

3.3.1.3. Hop chdt XT37.3: Fumigaclavine I

Chat c6 dang bot mau tring; cong thirc phan tir: C23H30N203; khéi lwong phan
tr: 382.50. 'TH NMR (CDsOD, 600 MHz) va *C NMR (CDsOD, 150 MHz): trinh bay
o0 Bang 4.4.

3.3.14. Hop chdt XT37.4: Fumigaclavine M (chat méi)

Chat c6 dang bot mau tring. [a]3® = +64.7 (¢ = 0.1, CH>Clo). UV (MeOH)
Amax (log €) 262 (2.95), 218 (3.68) nm. HRESIMS: m/z 383.2334 [M+H]" (tinh toan
Iy thuyét cho cong thitc phan tir Ca3H3iN»Os, 383.2335); cong thic phan tu:
C23H30N203; khéi Iwong phan tir: 382.50. ECD (MeOH) Amax (Ag): 264 (~16.2), 236
(+28.1), 218 (=11.9) nm. Ph6 'H (CD;0D va CDCl3, 600 MHz) va '*C NMR (CD;0D
va CDCls, 150 MHz): Bang 4.3.

3.3.1.5. Hop chdt XT37.5: Fumigaclavine C

Chat c6 dang bot mau tring; cong thirc phan tir: C23H30N20.; khéi lwong phan
tir: 366.51. 'H NMR (CDCl3, 600 MHz) va *C NMR (CDCls, 150 MHz): trinh bay
o0 Bang 4.5.

3.3.1.6. Hop chdt XT37.6: Fumigaclavine E

Chét c6 dang bot mau trang, cong thirc phan tir: Ca1HasN2O. khéi lwgng phan
tir: 324.47. *H NMR (CDsOD, 600 MHz) va **C NMR (CDs0D, 150 MHz): trinh bay
0 Bang 4.6.

3.3.1.7. Hop chdt XT37.7: Monomethylsulochrin

Chat c6 dang bot vo dinh hinh mau tring; cong thirc phan tir: C1sH107; khdi
lwong phan tir: 346.34. 'H NMR (CDCl3, 600 MHz) va *C NMR (CDCls, 150 MHz):
trinh bay & Bang 4.7.
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3.3.18. Hop chdt XT37.8: 8 -O-Methylasterric acid

Chat c6 dang bot khong mau; cong thirc phén tir: CisHisOs; khdi lwgng phan
tr: 362.33. *H NMR (CDsOD, 600 MHz) va *3C NMR (CDsOD, 150 MHz): trinh bay
o0 Bang 4.8.

3.3.1.9. Hop chdt XT37.9: 2,3 -Dimethylosoate

Chat c6 dang bot khong mau; cong thirc phén tir: CioHzOs; khdi lvgng phan
tir: 376.36. *H NMR (CDCls, 600 MHz) va *C NMR (CDCls, 150 MHz): trinh bay
o0 Bang 4.9.

3.3.1.10. Hop chdt XT37.10: Chaetominine

Chat c6 dang bot mau tring. HRESIMS: m/z 403.1405 [M+H]"; cong thic
phan tir: C22H1sN4O4; khdi luong phan ti: 402.41. 'H NMR (DMSO-ds, 600 MH?z)
va BC NMR (DMSO-ds, 150 MHz): trinh bay & Bang 4.10.

3.3.2. Théng so vt Iy ciia cdc hop chit phan lgp dwoc tiv chiing Trichoderma sp.
GXT-22.1

3.3.2.1. Hop chdt XT47.1: 5 -(4-methoxyphenyl)-1/3 “oxazole (chdt méi)

Chat c6 dang bot mau trang. UV (MeOH) Amax (log &) 300 (4.00), 264 (4.18),
224 (4.10) nm. HRESIMS: m/z 192.0651 [M+H]* (tinh toan ly thuyét cho cong thirc
phan tir C1oH10NO3, 192.0661); cong thirc phan tir: C1o0HeNO3; khdi lwong phén tir:
191.19. Phd H (CDsOD, 600 MHz) va 1*C NMR (CD:OD, 150 MHz): Bang 4.11.

3.3.2.2. Hop chdt XT47.2: (E)-6,10-Dimethyl-5-undecene-2,9, 10-triol (hop
chat lan dau tién phan lap tu thién nhién)

Chat c6 dang dau khong mau. [a]%® = +19.5 (¢ = 0.04, MeOH). UV (MeOH)
Amax (l0g €) 217 (2.50) nm. HRESIMS: m/z 253.1764 [M+Na]"* (tinh toan Iy thuyét
cho cong thic phan tir C13H2603Na, 253.1780); cong thirc phan tir: CisH2603; khoi
luong phén tir: 230.35. Phd *H (CD30D, 600 MHz) va *C NMR (CD3sOD, 150 MHz):
Béang 4.12.
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3.3.2.3. Hop chdt XT47.3: Tricholumin A

Chat c6 dang bot mau tring; ESIMS: m/z 499 [M+Na]*, m/z 511 [M+CI];
cong thirc phan tir: CosHa4Os; khdi lwong phén tir: 476.65. 'H NMR (CD;OD, 600
MHz) va C NMR (CDsOD, 150 MHz): trinh bay & Bang 4.13.

3.3.24. Hop chdt XT47.4: Harzianol J

Chat c6 dang dau khéng mau; cong thirc phan tir: C20H3002; khdi lugng phan
tir: 302.46. *H NMR (CDsOD, 600 MHz) va *C NMR (CDsOD, 150 MHz): trinh
bay & Bang 4.14.

3.3.2.5. Hop chdt XT47.5: Cyclonerodiol

Chét c6 dang dau khong mau; cong thirc phan tir: C1sHasO2; khéi lugng phan
tir: 240.39. *H NMR (CDsOD, 600 MHz) va **C NMR (CDsOD, 150 MHz): trinh bay
0 Bang 4.15.

3.3.2.6. Hop chdt XT47.6: 10,11-Dihydro-11-hydroxycyclonerodiol

Chat c6 dang dau khéng mau; cong thirc phan tir: C1sH3003; khdi lugng phan
tir: 258.40. *H NMR (CDsOD, 600 MHz) va *3C NMR (CDsOD, 150 MHz): trinh bay
0 Bang 4.16.

3.3.2.7. Hop chdt XT47.7: Cyclonerodiol B

Chat c6 dang dau khong mau; ESIMS: m/z 297 [M+Na]*, 273 [M—H]"; cong
thire phan ti: C1sH3004; khdi lwong phan ti: 274.40. 'H NMR (CD;0D, 600 MH?z)
va BC NMR (CD;OD, 150 MHz): trinh bay & Bang 4.17.

3.3.2.8. Hop chdt XT47.8: Epicyclonerodiol oxide

Chat c6 dang dau khong mau; cong thirc phan tir: C1sHasO3; khdi lwgng phan
tir: 256.39. *H NMR (CD3;0D, 600 MHz) va 13C NMR (CDsOD, 150 MHz): trinh bay
0 Bang 4.18.

3.3.2.9. Hop chdt XT47.9: cyclo(Val-Pro)

Chat c6 dang bot mau tring; cong thirc phan tir: C1oH1sN202; khéi lwong phan
tir: 196.25. *H NMR (CDCls, 600 MHz) va *3C NMR (CDCls, 150 MHz): trinh bay
o0 Bang 4.19.
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3.3.2.10. Hop chdt XT47.10: cyclo-(4-Hydroxyprolinyl-leucine)

Chat c6 dang dau khong mau; cong thirc phan tir: CiiHisN2Os; khdi lwong
phan tir: 226.28. *H NMR (CDsOD, 600 MHz) va 3C NMR (CDsOD, 150 MHz):
trinh bay ¢ Bang 4.20.

3.3.3. Théng so vit Iy ciia cdc hop chit phéin ldp dwoc tiv chiing Aspergillus sp.
BCXT-22.1
3.3.3.1. Hop chdt XT49.1: Polyporusterone H (chat méi)

Chat c6 dang bot mau trang. [a]2® = +65 (¢ = 0.2, MeOH). UV (MeOH) Amax
(log €) 241 (3.96) nm. HRESIMS: m/z 555.3080 [M+CI]~ (tinh toan ly thuyét cho
cong thac phan tor C30HssClO7 1a 555.3089), m/z 521.3479 [M+H]" (tinh toan ly
thuyét cho cong thirc phan tir C30H4907 13 521.3478); cong thirc phan tir: C30Has07;
khéi lugng phan tir: 520.71. Phd 'H (CsDsN va CDs;OD, 500 MHz) va *C NMR
(CsDsN va CD30OD, 125 MHz): Bang 4.21.

3.3.3.2. Hop chdt XT49.2: Panuosterone

Chét c6 dang bot mau trang; cong thirc phan tir: CasHasO7; khoi luong phan
tir: 494.67. *H NMR (CDsOD, 500 MHz) va **C NMR (CDsOD, 125 MHz): trinh bay
0 Bang 4.22.

3.3.3.3. Hop chdt XT49.3: Makisterone A

Chat c¢6 dang bot mau tring; cong thirc phan tir: CosHasO7; khdi lwong phan tu:
494.67. *H NMR (DMSO-ds, 500 MHz) va *C NMR (DMSO-ds, 125 MHz): trinh
bay ¢ Bang 4.23.

3.3.34. Hop chdt XT49.4: Stellatinol A (chdt méi)

Chat c6 dang bot mau tring; [a]2® = —27.5 (¢ = 0.08, MeOH). UV (MeOH)
Amax (log €) 227 (3.30), 208 (3.87) nm. HRESIMS: m/z 239.0916 [M—H]" (tinh toan
1y thuyét cho cong thirc phan tir C12H50s 14 239.0919); cong thirc phan tir: C12H;60s;
khéi luwong phan tir: 240.26. ECD (MeOH) Amax (relative Ag): 212 (+0.69), 219
(—0.95) nm. Phé 'H (CD;0D, 500 MHz) va '3C NMR (CD;OD, 125 MHz): Bang
4.24.
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3.3.3.5. Hop chdt XT49.5: Stellatin

Chat c6 dang bot mau tring; cong thirc phan tir: C1iH120s. khoi luong phan tir:
224.21. *H NMR (CD;0D, 500 MHz) va 3C NMR (CD;OD, 150 MHz): trinh bay &
Bang 4.25.

3.3.3.6. Hop chdt XT49.6: Embeurekol C

Chat c6 dang bot mau tring; cong thirc phan tir: C11H1206; khdi lwong phan
tr: 240.21. *H NMR (CDsOD, 500 MHz) va *3C NMR (CDsOD, 125 MHz): trinh bay
o0 Bang 4.26.

3.3.3.7. Hop chdt XT49.7: Oxepinamide D

Chét c6 dang bot mau trang; cong thirc phan tir: C19H17N304; khdi luong phan
ttr: 351.36. *H NMR (CDsOD, 500 MHz) va **C NMR (CDsOD, 125 MHz): trinh bay
0 Bang 4.27.

3.3.3.8. Hop chdt XT49.8: Oxepinamide F

Chat c6 dang dang bot mau trang; cong thic phan tir: Co3HasN304; khdi luong
phan tir: 407.47. *H NMR (CDsOD, 500 MHz) va 3C NMR (CDsOD, 125 MHz):
trinh bay ¢ Bang 4.28.

3.3.3.9. Hop chdt XT49.9: Oxepinamide J

Chét co dang bot mau tréng; cong thirc phan tir: C19H17N304; khdi luong phan
tr: 351.36. *H NMR (CDsOD, 500 MHz) va **C NMR (CDs0OD, 150 MHz): trinh bay
o0 Bang 4.29.

3.3.3.10. Hop chdt XT49.10: Protubonine B

Chat c6 dang bot mau tring; cong thirc phan tir: C21HasN30s; khéi lwong phan
tr: 399.45. *H NMR (CDsOD, 500 MHz) va *3C NMR (CDsOD, 125 MHz): trinh bay
¢ Bang 4.30.
3.4. Két qua danh gia hoat tinh sinh hoc ctia cic hgp chat
3.4.1. Két qua danh gid hoat tinh vrc ché sw san sinh NO va gdy doc té bao ung
thw ciia cdc hop chit phén lgp tiv chiing Aspergillus sp. DVXT-221

Hoat tinh trc ché san sinh qua mtc NO ciia cac hop chéat duge thir nghiém ¢
dong té bao dai thuc bao RAW264.7 kich thich bang LPS, ngoai trir 2 hop chat
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XT37.5 va XT37.7 do hoat tinh cua &c ché NO cia cac hop chat nay da duoc cong
b trude day [83, 84]. Két qua cho thay, trong sb cac hop chit thir nghiém, 2 hop chit
XT37.1 va XT37.9 trc ché manh nhat d6i véi sy san sinh NO, vai gia tri ICso 1an luot
145.3+0.2 va 8.7 +£ 0.4 uM (Bang 3.1). Pang chil y, hoat tinh trc ché NO ciia 2 hop
chat nay con manh hon ddi chimg duong dexamethasone (ICso = 16.5 + 1.4 uM). Céc
hop chit khac nhu XT37.2-XT37.4, XT37.8 va XT37.10 thé hién hoat tinh tc ché
NO & mirc thap hon, véi gia tri ICso trong khoang tir 20.5 + 0.8 dén 36.1 £ 2.3 pM.
Tuy nhién hoat tinh trc ché NO cuia hop chat XT37.6 chwa duoc xac dinh do thé hién
doc tinh cao ddi véi té bao RAW264.7.

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 duoc nghién ciru va cong bd [85-87], hoat tinh giy doc té
bao ciia cac hop chat ciia XT37.1-XT37.4, XT37.6 va XT37.9 d6i vai 2 dong té bao
ung thu biéu mé HepG2 va MCF7 dugc danh gia bang phwong phap SRB [77, 88].
Két qua cho thay, 2 hop chat XT37.1 va XT37.3 thé hién doc tinh té bao yéu ddi véi
ca 2 dong té bao HepG2 va MCF7, véi gid tri ICso dao dong tir 61.1 +3.1 dén 77.2 +
1.5 uM (Bang 3.1), trong khi cac hop chat XT37.2, XT37.4, XT37.6 va XT37.9
khong thé hién hoat tinh gay doc té bao trén ca hai dong té bao (ICso > 100 uM).
Bdng 3.1.Két qua danh gia hoat tinh trc ché san sinh NO va gay doc té bao ung thu

ctia cac hop chat phan 1ap tir ching Aspergillus sp. DVXT-221

Hop chit U'c ché san sinh NO Gay doc té bao
° (RAW264.7) ICs0 (LM)?
0/ A s
ICs0 (UM)? A’sgi;f‘“ MCF7 HepG2
XT37.1 53+£0.2 88.9+0.6 66.8 + 3.0 61.1+3.1
XT37.2 205+0.8 |[889+1.0 > 100° > 100°
XT37.3 26.7x0.6 |90.3+0.7 77.2%£15 76.6 £ 2.8
XT37.4 36.1+23 |93.3%x54 > 100° > 100°
XT37.6 n.d. 61.2+ 0.4 > 100P > 100°
XT37.8 225+12 |91.1+£1.0 - -
XT37.9 8.7+x04 924+1.0 > 100° > 100°
XT37.10 27212 |905+1.2 - -
Ellipticine® - 14+0.1 1.6+0.1
Dexamethasone® 165+14 - -

“Mean + SD (n = 3); " khéng c6 hoat tinh; © doi chirng duong; 4 thir nghiém ¢ 100
uM; n.d.: khong xac dinh do doc tinh manh voi té bao; (-): khong thw
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3.4.2. Két qua ddnh gid hoat tinh trc ché sw san sinh NO va gdy dpc té bao ung
thw ciia cdc hop chit phén Igp tiv chiing Trichoderma sp. BCXT-22.1

Hoat tinh wrc ché san sinh NO cta cac hop chat tir ching Trichoderma sp.
BCXT-22.1 (XT47) duoc thir nghiém trén mo hinh dong t& bao RAW264.7 véi tac
nhan kich thich LPS. Két qua cho thiy, trong s cac hop chat thir nghiém, hop chat
XT47.1 thé hién kha ning e ché san sinh NO tét nhat, véi gia tri ICso 14 37.5 £ 2.6
uM. Céac hop chit XT47.2-XT47.5, XT47.8 va XT47.10 thé hién hoat tinh trc ché
NO & mtc tir trung binh dén yéu, véi gia tri ICso trong khoang tir 58.8 + 1.5 dén 86.5
+ 5.1 uM. Tuy nhién, hop chat XT47.6 va XT47.7 khong thé hién hoat tinh & néng
do thr nghiém (ICso > 100 uM).

Két qua danh gia hoat tinh gdy doc té bao trén 2 dong té bao ung thu MCF7 va
HepG2 cho thay cac hop chat phan lap tir ching vi nAm XT47 chi thé hién hoat tinh
& mirc yéu. Trong sb cac hop chat thir nghiém ¢ ndng d6 cao nhat 100 uM, chi c6 hop
chat XT47.1 gay chét 41.5 + 3.0 % té bao HepG2, trong khi hop chit XT47.4 giy
chét 39.3 + 2.3 % té bao MCF7 (Bang 3.2). DP6i chung duong ellipticine hoat dong
on dinh ¢ diéu kién thuc nghiém, véi gia tri gdy chét 2 dong té bao MCF7 va HepG2
lan luot 12 80.7 + 1.5 va 84.6 + 1.3 % & nong do 2 pg/mL.

Bdng 3.2.Két qua danh gia hoat tinh trc ché san sinh NO va gay doc té bao ung thu
ctia cac hop chat phan 1ap tir ching Trichoderma sp. BCXT-22.1

Hop chét U'c ché san sinh NO Gay chét té bao
- (RAW?264.7) & ndng dd 100 pM (%)?
TSN
1Cs0 (UM)? A’sgl‘g’j“’ MCF7 HepG2
XT47.1 375+26 | 95.0+1.9 329+19 415+3.0
XT47.2 60.2+4.2 100.6 £ 3.2 104+1.1 121+1.1
XT47.3 86.5+5.1 97.8+1.0 254+19 232%21
XTA47.4 58.8+1.5 87.8+2.5 39.3+23 23.3%+19
XT47.5 79.0+34 99.4+0.6 17.2+1.6 125+1.2
XTA47.6 > 100° 100.6 £1.3 16.8+1.4 19.3+1.0
XTA47.7 > 100° 996+1.2 224 +1.8 215+1.1
XT47.8 80.6+8.1 | 1003+14 157+ 1.3 13.0+1.1
XT47.10 774+49 97.1x+1.2 - -
Dexamethasone® | 14.2+1.1 - -
Ellipticined - 80.7+ 1.5 84.6 +1.3

“Mean + SD (n = 3); * khéng c6 hoat tinh; © Poi chitng dwong ikc ché san sinh NO; ¢

Déi chimg dwong gdy déc té bao (2 ug/mL); © thir nghiém ¢ 100 uM; (-): khong thir
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3.4.3. Két qua ddnh gid hoat tinh irc ché sw sin sinh NO va gdy djc té bao ung thw
ciia cdc hop chit phan ldp tiv chiing Aspergillus sp. GXT-22.1

Hoat tinh trc ché san sinh NO ciia cac hop chat tir chung Aspergillus sp. GXT-
22.1 dugc thir nghiém trén mé hinh dong té bao BV2 véi tac nhan kich thich LPS.
Két qua cho thay, & ndng do thir nghiém cao nhat 40 pM, cac hop chit XT49.4 va
XT49.8 thé hién hoat tinh @c ché san sinh NO cao nhit trong sb cac hop chit thu
nghiém, voi gia tri Grc ché 1an luot 14 36.6 + 1.3 va 31.7 + 2.9%. Cac hop chit con lai
chi trc ché san sinh NO trong khoang tir 10.4 + 0.9 dén 26.7 + 2.4%. Déi ching duong
sulfuretin hoat dong on dinh, véi gia tri tc ché NO 1a 49.0 + 0.1% & ndng do thir
nghiém 10 uM.

Két qua d4nh gia hoat tinh gay doc té bao trén 2 dong té bao ung thu MCF7 va
HepG2 cho thiy, ngoai trir hop chat XT49.8, cac hop chét con lai déu thé hién hoat
tinh gay doc ddi voi dong té bao MCF7, tuy nhién hoat tinh & mirc kha yéu, voi gia
tri ICso tlr 76.56 + 4.70 dén 94.20 + 3.41 uM. Nguoc lai, ddi v6i thir nghiém kha ning
gy doc dong té bao HepG2 thi hau hét cac hop chat khong thé hién hoat tinh, ngoai
trir hop chat XT49.1, tuy nhién hop chét nay ciing chi thé hién hoat tinh (rc mirc yéu
(ICso = 87.65 £+ 3.49 uM) (Bang 3.3).

Bang 3.3. Két qua danh gia hoat tinh trc ché san sinh NO va gay doc té bao ung thu
ctia cac hop chat phan 1ap tir ching Aspergillus sp. GXT-22.1

Hop chiit U'c ché san sinh NO?P Gay doc té bao
: (BV2) ' ICso (UM)?
% trc ché 7o te bao MCF7 HepG2
song
XT49.1 16.7+1.3 97.2+1.2 76.56 £ 4.70 87.65 + 3.49
XT49.2 258+1.5 96.5+t1.1 78.05+2.24 >100°¢
XT49.3 26.7+1.6 969 +1.1 88.05 + 3.18 >100°¢
XT49.4 36.6 +1.3 98.0+0.7 94.20 £ 3.41 >100°
XT49.5 15.9+0.7 96.8 £ 0.7 79.53 +5.83 >100°¢
XT49.6 22.2+0.1 97.5+2.3 78.02 £ 3.40 >100°
XT49.7 140+ 2.6 98.3+2.6 80.58 + 4.06 >100°¢
XT49.8 31729 97.6+1.8 >100°¢ >100°¢
XT49.9 26.7+2.4 96.9+1.6 03.23+2.16 >100°
XT49.10 10.4+0.9 97.5+1.7 90.74 + 2.68 >100°
Ellipticined - 1.46 +0.16 1.75+0.20
Sulfuretin® 49.0 0.1 96.6+1.2 - -

“ Mean + SD (n = 3); ® Nong do thir nghiém & 40 uM; ¢ Khéng cé hoat tinh; ¢ Poi
chitng drong gdy ddc té bao; ¢ Poi chitng dwong ik ché san sinh NO (10 uM); (-):
khong thu
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CHUONG 4. THAO LUAN KET QUA
4.1. Xac dinh céu tric cic hop chat
4.1.1. Xdc dinh céu triic cdc hop chit phin lip dwoc tiv chiing Aspergillus sp.
DVXT-221

Thong qua phén tich chi tiét dit liéu phd NMR ('H, '*C, HSQC, HMBC,
COSY, NOESY), phd khéi HRESIMS, phd ECD va goc quay cuc, két hop véi so
sanh véi cac sb lidu da cong bd, cdu trac héa hoc ciia cac hop chit phan 1ap duoc tir
chung Aspergillus sp. DVXT-221 d3 dugc xac dinh, bao gébm 3 hop chit méi
fumigaclavine K (XT37.1), fumigaclavine L (XT37.2), va fumigaclavine M
(XT37.4) va 7 hop chit d biét 1a: fumigaclavine I (XT37.3) [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 4.1).

Céc nghién ctru hoa hoc cho thay loai thuc vat ngdp man R. stylosa chira nhiéu
nhom hop chét thir cip da dang nhu alkaloid, flavonoid, acid phenolic, tanin,
terpenoid, saponin va steroid [93]. Nhu trinh bay ¢ phan tong quan, vi nam lién két
v6i cay R. stylosa c6 thé san sinh thanh phan hoa hoc khé da dang, voi nhiéu hop chét
thudc cac nhom cerebroside, alkaloid, sesquiterpenoid, polyketide, quinolone, indole-
diterpenoid da duogc phét hién [49-56]. Tir sinh khdi chang vi nAm Aspergillus sp.
DVXT-221, 7 hop chit alkaloid (1-6 va 10) va 3 hop chét phenolic (7-9) da duoc xac
dinh; tuy nhién, day 1a 1an dau tién cac hop chét nay duoc phat hién tir vi nAm & R.

stylosa cling nhu tur thuc vat chu.

Y

)

HN

XT37.3:R= &,
1y \
XT37.2 /<\ XT37.6:R=H
XT37.4:R =
<
: ) 5

¥ OCH;OCH;
9 8

XT37.7 XT37.8:R=H 2
XT37.9: R = CH, XT37.10

Hinh 4.1. C4u tric hda hoc caa cac hop chat phan lap tir chung Aspergillus sp.
DVXT-221
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4.1.1.1. Hop chit XT37.1: Fumigaclavine K (chit méi)

Hinh 4.2. C4u tric hda hoc caa hop chat XT37.1

Hop chat XT37.1 dugc thu nhan dudi dang bot tring. Cong thirc phéan tir duoc
xac dinh 1la C2H23N>Os théng qua tin hiéu phan tir proton hoéa [M+H]" tai m/z
353.2226 (tinh toan 1y thuyét cho cong thirc phan tir C22HoN202 13 353.2229) trén
pho HRESIMS (Hinh 4.5). Trén pho '"H NMR xuét hién céc tin hiéu proton vong
thom déc trung véi h¢ spin ABC tai ou 6.71 (dd, J = 7.2 Hz, H-12), 7.03 (t, /= 7.8
Hz, H-13), va 7.18 (d, J = 7.8 Hz, H-14), ciing mot lién két d6i tai ou 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, /= 1.8, 10.8 Hz,
Hb-23), cling véi bon nhém methyl tai du 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). Pho '*C NMR ghi nhan 22 tin hiéu
carbon, bao gom mot nhoém carbonyl tai 8c 172.0 (9-OAc), 10 carbon sp® va 11 carbon
sp. Trong s cac carbon sp?, ngoai cac tin hiéu cua lién két d6i va ba carbon methine,
con ghi nhan nam carbon khong lién két proton, bao gom hai carbon mang nitrogen
tai 8¢ 139.5 (C-2) va 134.8 (C-15), goi ¥ hop chat XT37.1 c6 vong indole trong phan
tir (Bang 4.1) [89, 90]. Phan tich pho HSQC cho thdy sy c6 mit cua cac carbon sp,
bao goém hai carbon methylene [bao gdm mét carbon mang nito tai dc 46.4 (C-7)],
bbn carbon methine [trong d6 c6 mot carbon mang nito tai 3¢ 55.1 (C-5) va mot
carbon mang oxy tai 8¢ 70.5 (C-9), bén nhém methyl va mot carbon khong lién két
proton tai 5c 40.3 (C-19). Thong qua cac phan tich chi tiét pho COSY va HSQC, cac
manh lién két tir vi tri C-4/C-5 va tir vi tri C-7 dén C-10 dugc x4c dinh. Trén co s&
nhirg phan tich nay, két hop véi cac twong tic HMBC ghi nhan duoc tir H-18 dén
C-7, C-8 va C-9 giup xac dinh duoc vi tri nhém methyl tai C-8. Tin hi¢u HMBC tur
nhom methyl tai du 1.89 (s) dén carbonyl tai 8¢ 172.0 cho thay c6 sy hién dién cia
mot nhom acetyl. Nhom acetyl nay dugc xac dinh ¢ vi tri C-9 thong qua do dich
chuyén héa hoc dich chuyén xa vé phia trudng thap ctia vi tri C-9 (8¢ 70.5 / dn 5.77).
Ngoai ra, cac tuong tic 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 thiy su c6 mit cia mot nhom thé 2-methylbut-
3-en-2-yl gin tai vi tri C-2 (Hinh 4.3). Trén co s& cac két qua phan tich phd trén, tién
hanh so sanh s liéu NMR ctia hop chat XT37.1 v6i mot hop chat ergot alkaloid da
biét 1a fumigaclavine D cho théy su twong déng cao, ngoai trir khac biét dang ké & do
dich chuyén hoa hoc ctia phan cau tric 3-methyldecahydroquinolin-4-yl acetate, goi
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¥ XT37.1 13 mot diastereoisomer cua hop chat fumigaclavine D da biét [90]. Piéu
nay pht hop véi cac phan tich phé NOESY (Hinh 4.3). Cy thé, H-9 thé hién tuong
tac NOE véi H-18 nhung khong cé twong tac voi H-5, cho thiy H-18 va H-9 cing
huéng vé phia mit phing a, trong khi H-5 va H-8 huéng vé phia mit phing B. Phan
tich nay cho thay hop chit XT37.1 va fumigaclavine D ¢6 cAu hinh twong dbi trong
dong tai cac vi tri C-5, C-8 va C-9 [90]. Tuy nhién, H-8 thé hién twong tic NOE voi
H-10, cho thay hai proton ndy c6 ciing huéng trong khong gian. Tir cac két qua phan
tich phd NOESY nay, két hop vé6i su khac biét vé do dich chuyén hoa hoc cua phan
ciu tric methyldecahydroquinolin-4-yl acetate cho thdy hop chat XT37.1 1a 10-
epimer ciia hop chat fumigaclavine D. Dya trén c4u hinh twong d6i nay, phé ECD ly
thuyét dugc tinh toan bang phuong phap TD-DFT véi phan mém Gaussian 16 W. Két
qua cho thdy pho ECD tinh toan 1y thuyét cho cdu hinh 5R8R9S10S phu hop hoan
toan voi phd ECD thuc nghiém, qua dé cdu hinh tuyét d6i cia hop chat XT37.1 dugc
xéac dinh (Hinh 4.4). Trén co s& cac két qua phan tich pho néu trén, ciu trac hoa hoc
ctia hop chat XT37.1 dugc xéc dinh, véi tén goi la fumigaclavine K (Hinh 4.2).
Bdng 4.1.S6 liéu pho NMR cua hop chat XT37.1

Vi tri &t P S (J = Hz)

2 138.3 139.5 -

3 106.5 103.6 -

4 316 29.1 3.51 (m); 3.03 (m)

5 55.2 55.1 3.67 (m)

7 473 46.4 3.52 (m); 3.27 (brd, 7.2)

8 343 32.8 2.41 (m)

9 73.2 70.5 5.77 (br s)

10 412 38.8 3.52 (m)

11 129.5 126.6 -

12 112.4 113.3 6.71 (d, 7.2)

13 122.4 122.8 7.03 (t, 7.8)

14 109.2 110.1 7.18 (d, 7.8)

15 132.6 134.8 -

16 128.4 128.7 -

18 15.7 15.3 1.39 (d, 7.8)

19 40.1 40.3 -

20 28.0 28.1 1.56 (s)

21 28.1 28.0 1.55 (s)

22 147.6 147.2 6.18 (dd, 10.8, 17.4)
111.6 5.12 (dd, 2.4, 17.4)

23 120 5.10 (dd, 1.8, 10.8)

9-OAc 172.7 172.0

21.0 20.7 1.89 (s)

“Po trong CD;0OD; ® 150 MHz, ¢ 600 MHz
* oc cua hop chat tham khao (fumigaclavine D) do trong CD3;OD [90]
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Hinh 4.3. Cac tuong tac HMBC (H—C), COSY (=) va NOESY (=->) ciia
XT37.1

155 — Exptl. (1)
--= (5R8R9S10S)-1
-=-- (5S8S9R10R)-1

-15

I I I | I I I I I 1
200 220 240 260 280 300 320 340 360 380 400

Wavelength (nm)

Hinh 4.4. Phé ECD thuc nghiém va tinh toan cua hop chat XT37.1
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Hinh 4.5. HRESIMS cua hop chat XT37.1
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Hinh 4.6. Ph6 'H NMR (CDsOD, 600 MHz) cua hop chat XT37.1
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Hinh 4.7. Ph6 3C NMR (CD30D, 150 MHz) cua hop chat XT37.1
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Hinh 4.8. Phé HSQC (CD30OD, 600 MHz) cuia hop chat XT37.1
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Hinh 4.10. Phé COSY (CD3OD, 600 MHz) ciia hop chat XT37.1
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Hinh 4.11. Pho NOESY (CDsOD, 600 MHz) cua hop chat XT37.1

4.1.1.2. Hop chit XT37.2: Fumigaclavine L (chit mdi)

YOLS

Hinh 4.12. CAu trc h6a hoc cua hop chat XT37.2
Hop chat XT37.2 c6 dang bot mau trang. Cong thirc phan tir cia hop chat nay
dugc xac dinh 1a C23H30N203 thong qua tin hiéu [M+H]" tai m/z 383.2329 trén phé
HRESIMS, tuong tng v6i 10 d6 bat bio hoa (Hinh 4.15). Dya trén két qua phan tich
phd *C NMR va HSQC thu duoc trong CDCl; va trong CDs;OD, 10 tin hiéu carbon

sp? duoc xac dinh, bao gém mot vong benzene thé 1,2,3, mot ndi d6i thé don ngoai
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vong va mot ndi doi ndi vong thé hoan toan. Ngoai ra, mudi carbon sp?, bao gdm hai
nhém methylene, bén nhom methine, ba nhém methyl va mét carbon khéng lién két
proton, dugc xac dinh thudc vé phén cdu trac 3-methyldecahydroquinolin-4-ol.
Nhitng dit liéu nay cho thdy hop chit XT37.2 c6 khung ergot alkaloid tuong ty nhu
hop chat XT37.1. Trén phd 'H va '3C NMR do trong CDCls, su hién dién ctia mot
nhém methyl ¢ d6 dich chuyén hoa hoc 8u 3.66 (s) / 8¢ 56.9 (N-CH3) duoc ghi nhan,
g0oi v ¢6 hai kha ning: nhém N-methoxy hodc N-methyl oxide. Tién hanh so sanh phd
'H va '3C NMR ctia hop chat XT37.2 v6i hop chat N-methoxy ergot alkaloid vira méi
dugc cong b 1a fumigaclavine J cho thiy c6 su tuong dong cao, ngoai trir diém khac
biét 1a sy xuat hién ro rang cia cac tuong taic HMBC tir proton N-methyl tai 8 3.66
dén 2 vi tri C-5 va C-7 & XT37.2, vén khong xuét hién trong phé HMBC cuia
fumigaclavine J (Hinh 4.13) [89]. Diéu ndy cho thdy sy hién dién cia nhom N-methyl
oxide trong hop chat XT37.2 thay vi nhom N-methoxy nhu trong hop chat
fumigaclavine J [89]. Két qua nay duoc khang dinh thong qua so sanh do dich chuyén
héa hoc va cac twong tic HMBC cuia hop chat XT37.2 véi cac din xuit N-methyl
oxide ty nhién di cong bd trude diy [94, 95]. Cau hinh twong ddi cta hop chat
XT37.2 duoc xé4c dinh thong qua phén tich phéd NOESY (Hinh 4.13). Theo d6, H-18
thé hién tuong tac NOE v&i H-9 va H-10 nhung khong tuong tac voi H-5, dong thoi
khong ghi nhan tuong tic NOE giita H-9 va H-5, cho thdy H-18, H-9 va H-10 nim
cung phia, con H-5 quay theo hudng nguoc lai trong khong gian. Ngoai ra, tuong tac
NOE giita H-5 va proton N-methyl tai ou 3.66 cho thiy cac proton nay c6 cing huéng
trong khong gian. Tir nhitng két qua phan tich trén, két hop vdi tinh toan phd 1y thuyét
phé) ECD va so sanh voi phé ECD thuc nghi¢m, cAu hinh tuyét ddi cua hop chét
XT37.2 duoc x4c dinh 12 SR6S8RIS10R (Hinh 4.14). Trén co s& cac phan tich phd
néu trén, cdu trac hoéa hoc cua hop chit XT37.2 dugc xac dinh, véi tén 1a
fumigaclavine L. Pang chu y, day la truong hop dau tién mot hop chat ergot alkaloid

c6 chtra nhom N-methyl oxide trong phéan tir dugc ghi nhan.
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Bdng 4.2. S 1iéu phé NMR cua hop chit XT37.2

vitri | &' | & |84 (J=Hz) & | S48 (J = Hz)
2 1379 | 139.8 137.9
3 1032 | 103.3 102.9
4 222 | 234 |3.70 (m) 22.1 | 3.58 (m)
3.34 (dd, 10.2, 14.4)
5 69.7 | 72.1 | 4.10 (m) 71.3 | 3.81 (m)
7 669 | 68.7 | 3.94(dd, 4.8, 13.2) 66.4 | 438 (brd, 13.2)
3.63 (m) 3.63 (dd, 4.8, 13.2)
8 336 | 34.6 | 237 (m) 33.5 | 2.33 (m)
9 711 | 71.1 | 5.75 (brs) 69.4 | 5.79 (s)
10 347 | 359 |4.08(m) 34.6 | 4.17 (brd, 10.2)
11| 1264 | 127.0 126.0
12 | 1136 | 113.8 | 6.74(d, 7.2) 113.5 | 6.82(d, 7.8)
13 | 1228 | 123.1 | 7.01 (1, 7.8) 122.7 ] 7.10 (¢, 7.8)
14 | 1086 | 109.9 | 7.14(d,7.8) 108.6 | 7.15 (d, 7.8)
15 | 1322 | 1345 132.2
16 | 1271 | 1282 127.0
17 576 | 58.1 |3.52(s) 56.9 | 3.66 (s)
18 181 | 184 | 1.57(d,7.2) 17.7 | 1.64 (d, 7.2)
19 392 | 404 39.1
20 276 | 28.1 | 1.54(s) 27.3 | 1.54 (s)
21 274 | 282 | 1.53(s) 27.4 | 1.54 (s)
22 | 1454 | 1473 | 6.16(dd, 10.2,17.4) | 1453 6.10 (dd, 10.2, 17.4)
23 | 1125 [ 112.0 |5.10(brd, 17.4) 112.4 | 5.18(d, 10.2)
5.09 (dd, 1.2, 10.8) 5.17 (d, 18.0)
9-OAc | 1714 | 1722 170.1
212 | 209 | 1.83(s) 21.0 | 1.87 (s)

“ Do trong CD3;0D; b 150 MHz; € 600 MHz; ¢ CDCl;3

*&c ciia hop chdt tham khdo (fumigaclavine J) do trong CDCI; [89]

Hinh 4.13. Cac tuong tac HMBC (H—C), COSY (==) va NOESY (=<->) cua

XT37.2




Ae M 'em™)

59

- —  Exptl. (2)
--- (5R6S8RSS10R)-2
8= -=-- (5S6R8S9R10S)-2

-12 T T T T T 1

200 220 240 260 280 300 320 340 360 380 400
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Hinh 4.14. Phé ECD thyc nghiém va tinh toan cua hop chat XT37.2

x10 4
2.8-

2.6-
2.4+
2.21

1.8
1.6
1.4+
1.2

0.8-
0.6-
0.4-
0.2

[M+H]*

L4

383.2329

335.2112

341.2216

353.2670 374.3267

|‘ \ | iy | (A

391.2826
| L

399.2278

|
T

415.2229

L)
320

330 340 350 360 370 380 390

Counts vs. Mass-to-Charge (m/z)
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Hinh 4.15. Phé HR-ESI-MS cua hop chat XT37.2
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Hinh 4.18. Pho HSQC (CDsOD, 600 MHz) ciia hop chat XT37.2

00T

[l=]
o

o -1 o wm [
(=] (=] o [=] o

w
(=

(5]
o

B AR AL

wdd

-
L i -
- - -
=
- - - -
- - -
- - --
- - - —
- - -
- -
- - - - = «
e =
- - [ ] -
-_— -
-
- - -
- =
-l -
i L o -
o - — -
i - -
! ! ! T T
= [ [ - = = - [ [ =
o o ~J o, w L w L) Lol (=] w m ~1 o w o w n -
o o o o o =] (=] (=] o [=] (=] = o o o o (=] o (=

Hinh 4.19. Ph6 HMBC (CDsOD, 600 MHz) cua hop chat XT37.2
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Hinh 4.23. Pho *H NMR (CDCls, 600 MHz) cuia hop chat XT37.2
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Hinh 4.26. Pho HMBC (CDCls, 600 MHz) ciia hop chat XT37.2
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Hinh 4.27. Ph6 ddn HMBC (CD30D, 600 MHz) ciia hop chat XT37.2
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Hinh 4.28. Phd NOESY (CDCls, 600 MHz) cua hgp chat XT37.2

4.1.1.3. Hop chit XT37.3: Fumigaclavine I:

\fo 18

Hinh 4.29. Céu triic hoa hoc hop chat XT37.3

Hop chat XT37.3 c6 dang bot mau trang. Dir liéu phd *H va 3C NMR cuia hop
chat XT37.3 thé hién su twong dong twong dbi véi dit liéu ctia cac hop chat XT37.1
va XT37.2, cho thiy hop chat XT37.3 1a mot din xuat ergot alkaloid (Bang 4.4). Tuy
nhién, nbi d6i ndi vong tai vi tri C-2 va nhdm N-methyl oxide c6 mat trong hop chét
XT37.2 duoc thay thé 1an luot boi mot carbonyl tai 8¢ 185.2 (C-2), mot carbon bac
bbn tai 8¢ 53.9 (C-3), va mot nhom N-methyl tai 5c 43.8 (C-17) & hop chat XT37.3.
Diéu nay duoc khing dinh khi so sanh dit liéu phd 'H va 3C NMR cta hop chit

XT37.3 véi hop chit ergot méi duge cong bd 1a fumigaclavine I [89]. Vi tri clia cac
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nhom thé dugc xac dinh nho phan tich chi tiét cac twong tac trén phé HMBC va
COSY (Hinh 4.30). Phan tich phd NOESY cua hop chat XT37.3 cho két qua kha
turong ddng véi phd cua cac hop chat XT37.2, thé hién qua cac tuong tac NOE giira
H-18 va H-9 va H-10, sy khong xuét hién ctia twong tac NOE giita H-9/H-5, cho thiy
cac hop chit ndy c6 cung cdu hinh twong d6i 1a SR*8R*9S™10R* (Hinh 4.30). C4u hinh
tuyét d6i ctia hop chit XT37.3 duoc xac dinh 1 3S5R8RIS10R thdng qua tinh toan
Iy thuyét phé ECD va so sanh véi thyc nghiém (Hinh 4.31). Véi cac phan tich phd
néu trén, va so sanh voi hop chit tham khao, hop chit XT37.3 duoc x4c dinh 1a
fumigaclavine I (Hinh 4.29),
Bdng 4.3. SO liéu pho NMR ciia hop chat XT37.3

V! tri é‘ca,[89] é‘cb,c &_'b,d (J= HZ)
2 182.7 185.2
3 52.0 53.9
4 30.4 29.1 2.42 (dd, 7.8, 13.8)
2.10 (dd, 9.6, 13.8)
5 61.9 63.4 2.37 (m)
7 56.4 57.6 2.87 (m)
8 33.0 33.8 2.16 (m)
9 71.5 71.9 5.52 (brt, 2.4)
10 373 38.1 3.41 (brd, 8.4)
11 136.4 136.1
12 116.9 118.4 6.60 (d, 7.8)
13 127.3 129.0 7.15(t, 7.8)
14 105.9 107.9 6.72 (d, 7.2)
15 142.4 143.5
16 129.5 130.7
17 43.0 43.8 2.55 (brs)
18 15.3 15.8 1.32(d, 7.2)
19 44.9 46.3
20 22.0 22.8 1.03 (s)
21 21.2 22.2 1.12 (s)
22 144.2 144.6 5.98 (dd, 10.8, 17.4)
23 112.9 115.0 5.14 (d, 10.8)
5.12 (dd, 17.4)
9-OAc 169.8 172.1
20.2 21.0 1.90 (s)

“ Po trong acetone-ds; ® CD;0D; ¢ 150 MHz; 4 600 MHz
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Hinh 4.30. C4c tuong tic HMBC (H—>C), COSY (=) va NOESY (=<-»>) clia

XT37.3
120 — Exptl. (3)
" --- (3S5R8RIS10R)-3

80~ o --- (3R5S8SIR10S)-3
< 40~ ,-' \
= 0=
=
w -40-

-80 = (]

-120

1 I I I i 1 1 1 I 1
200 220 240 260 280 300 320 340 360 380 400

Wavelength (nm)

Hinh 4.31. Phé ECD thyc nghiém va tinh toan cua hop chat XT37.3

4.1.14. Hop chit XT37.4: Fumigaclavine M (chit mdi):

YOLS

O 20
Hinh 4.32. Cau trdc hoa hoc cua hop chat XT37.4
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Hop chat XT37.4 duoc thu nhan duéi dang bot mau tring. Phd HRESIMS ghi
nhan tin hiéu [M+H]" tai m/z 383.2334 (tinh toan Iy thuyét cho cong thirc phan tir 1a
C23H31N203, 383.2329) (Hinh 4.32). Bo dit liéu phd *H va 13C NMR cua hop chit
XT37.4 thu dugc trong dung mdi CDCls va CD3OD thé hién sy tuong dong twong
d6i v6i dir liéu cia cac hop chat XT37.1-XT37.3, cho thay hop chat XT37.4 1a mot
dan xuét cua ergot alkaloid (Bang 4.4). Tién hanh so sanh dit liéu phd *H va 3C NMR
ctia hop chat XT37.4 véi hop chit ergot méi duge cong bd 1a fumigaclavine I (cling
1a hop chat XT37.3 duoc phén 1ap trong cing nghién ctru nay), cho két qua kha tuwong
dong cho thay su phil hop vé cau tric phang cua 2 hop chat nay [89]. Vi tri ciia nhom
thé 2-methylbut-3-en-2-yl tai C-3 duoc xac dinh nho cac tuong tac HMBC tir H-20,
H-21 va H-22 dén C-3 (Hinh 4.33). Tin hiéu tuvong tic HMBC tir H-4 dén carbon
carbonyl tai 6c 182.4 xac nhan vi tri cia nhém carbonyl tai C-2. Ngoai ra, vi tri ctia
mot nhom methyl gan vao nguyén tir nito N-6 duoc ching minh thong qua twong
quan HMBC tir tin hiéu 8n 2.41 (s) dén céc vi tri carbon C-5 va C-7. Phan tich phd
NOESY cua hop chat XT37.4 cho két qua kha tuong dong voi phd cua cac hop chat
XT37.2 va XT37.3, thé hién qua cac twong tac NOE giita H-18 voi H-9 va H-10, va
su thiéu hut cua twong tac NOE gitra H-9 va H-5, cho thay cac hop chit ndy ¢ cung
cAu hinh twong d6i 1a SR*8R™9S"10R™ (Hinh 4.33). Pho NOESY ctia hop chat XT37.4
con ghi nhan céac twong tac NOE gitra H-5 véi ca 2 proton H-21 va H-22, cho thay H-
5 va nhom thé 2-methylbut-3-en-2-yl c6 cing huéng khong gian, va diéu nay chi ra
rang 2 hop chat XT37.3 va XT37.4 1a 2 dong phan diastereoisomer tai vi tri C-3.
Nhéan dinh nay dugc ciung ¢ boi su khac biét dang ké trong do dich chuyén hoa hoc
ctia C-20 & hop chit XT37.4 [5¢c 27.6 (CD30D) va 27.1 (CDCls)] so voi hop chét
XT37.3 [6c 22.8 (CD30D)] (Bang 4.4), va su ghi nhan cua cac tuong tac NOE giira
H-10 v6i H-20, H-21 va H-22 trén phd NOESY cua hop chat XT37.3. Cubi cung, cdu
hinh tuyét d6i ctia hop chat XT37.4 duoc xéac dinh 1a 3R5R8RIS10R thong qua tinh
toan 1y thuyét phd ECD va so sanh v&i pho ECD thuc nghiém (Hinh 4.33). Trén co
sO cac phan tich trén, cu trac caa hop chit XT37.4 duogc xac lap va duoc dit tén 1a

fumigaclavine M.
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Bdng 4.4. S6 liéu phd NMR cua hop chat XT37.4

Vi tri &c* 8P ™ (J=Hz) oct? 1%t (J = Hz)
2 182.7| 184.7 182.4
3 52.0 53.9 52.5
4 30.4 29.3| 2.84(dd, 3.0, 12.6) 28.5 2.78 (dd, 3.0, 13.2)
1.37 (m) 1.43 (m)
5 61.9 59.4| 3.85(brt, 13.2) 57.6 3.62 (m)
7 56.4 60.1| 2.89 (m) 59.0 2.70 (m)
8 33.0 34.3| 2.18 (m) 33.3 2.05 (m)
9 71.5 72.0| 5.60 (br s) 71.1 5.55 (brs)
10 37.3 43.1| 2.87 (m) 42.2 2.90 (br d, 9.6)
11 136.4| 136.5 135.5
12 116.9] 118.5] 6.89(d, 7.8) 117.8 6.87 (d, 8.4)
13 127.3|  130.8| 7.21(t,7.8) 129.0 7.15(t, 8.4)
14 105.9| 108.2| 6.71(d, 7.8) 106.5 6.63 (d, 7.8)
15 142.4|  144.0 141.3
16 129.5| 130.5 129.7
17 43.0 42.9] 2.53(s) 42.7 2.41 (s)
18 15.3 17.4| 1.24(d, 7.2) 17.5 1.24 (d, 7.8)
19 44.9 43 .4 42.6
20 22.0 27.6] 1.06 (s) 27.1 1.06 (s)
21 21.2 2221 1.41(s) 21.8 1.40 (s)
22 14421  148.9| 6.03(dd, 10.8,17.4) | 147.6 6.01 (dd, 10.8, 17.4)
23 11291 111.9] 5.19(dd, 1.2, 17.4) 110.8 5.10 (d, 18.0)
5.10 (dd, 1.2, 10.8) 5.00 (d, 10.2)

9-OAc 169.8| 172.0 170.3

20.2 21.01 2.07 (s) 21.1 2.05 (s)

“Po trong CD;0OD; ® 150 MHz; ¢ 600 MHz; ¢ CDCl;
# & ciia chat tham khdo do trong acetone-ds [89]

Hinh 4.33. Cac tuong tac HMBC (H—C), COSY (==) va NOESY (=<->) cua

XT37.4
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—  Exptl. (4)
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Hinh 4.34. Phé ECD thuc nghiém va tinh toan cua hop chat XT37.4

[M+H]*
383.2334
2621793 307.2169 T2 | grapan
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Counts vs. Mass-to-Charge (m/z)

Hinh 4.35. Phé HR-ESI-MS cua hop chat XT37.4
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4.1.1.5. Hop chit XT37.5: Fumigaclavine C

Hinh 4.47. Cau trac hoa hoc va twrong tic HMBC (H—C) cua hop chat XT37.5

Hop chit XT37.5 c6 dang bot mau trang. Tién hanh phan tich phd 'H va 1*C
NMR cho thay su twong dong cao v6i hgp chat XT37.2, ngoai trir sy thay thé tin hiéu
cia nhom N-methyl oxide & XT37.2 bang tin hiéu ctia mdt nhom N-methyl & hop
chat XT37.5 tai 84 2.92 (s) (Bang 4.5). Vi tri ciia nhom methyl tai N-6 dugc khing
dinh thong qua cac twong tac HMBC tir 8y 2.92 dén C-5 va C-7 (Hinh 4.47). Tién
hanh so sanh di liéu phd NMR ctia hgp chat niy véi hop chat egot alkaloid da biét 1a
fumigaclavine C cho két qua hoan toan twong ddng, do d6, hop chat XT37.5 duoc

xac dinh la fumigaclavine C [90].
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Bdng 4.5. S6 1iéu phdé NMR cua hop chit XT37.5

Vl tri &a,[%] &:b,c a_|b,d ( J= HZ)
2 136.7 138.2
3 106.1 102.5
3.64 (dd, 4.8, 14.4)
4 28.1 25.1 3.17(d, 11.4, 14.4)
5 61.6 62.2 3.42 (m)
3.40 (m)
7 57.8 56.3 322 (m)
8 33.1 323 2.32 (m)
9 71.4 69.3 5.71 (br s)
10 39.4 37.4 3.75 (br d, 10.4)
11 129.2 1254
12 112.8 112.6 6.70 (br d, 7.8)
13 122.2 122.1 7.04 (brt, 7.8)
14 107.7 108.9 7.17 (br d, 7.8)
15 134.5 132.6
16 128.0 127.1
17 43.5 42.0 2.92 (s)
18 16.6 15.3 1.42 (d, 7.2)
19 39.0 39.0
20 27.2 27.2 1.52 (s)
21 27.4 272 1.51 (s)
22 145.7 145.5 6.09 (dd, 10.8, 17.4)
5.12 (br d, 17.4)
23 111.8 111.7 510"
9-OAc 170.9 170.6
21.2 20.8 1.90 (s)

“« Po trong CD;OD; » CDCl3; © 150 MHz; ¢ 600 MHz; * tin hiéu bj chong lap

4.1.1.6. Hop chit XT37.6: Fumigaclavine E

Hinh 4.48. Cu tric hoa hoc va twong tic HMBC (H—C) cuia hop chat XT37.6
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Hop chit XT37.6 c6 dang bot mau tring. So sanh cac dit liéu phd 'H va 1*C
NMR ctia hop chat nay voi hop chat XT37.5 cho két qua kha twong dong, ngoai trir
su thiéu hut tin hiéu ctua nhom 9-OAc & XT37.5 & hop chit XT37.6 va do chuyén
dich hoa hoc vé phia truong cao cta vi tri C-9 tai 8¢ 67.4. Diéu nay goi ¥ su thay thé
nhom acetyl bang nhom hydroxy tai vi tri C-9 & hop chat XT37.6. Cau tric hoa cta
hop chat nay dugc khing dinh thong qua sy twong dong hoan toan khi so sanh dir liéu
phd NMR cuia hop chét nay véi hop chét egot alkaloid da biét 1a fumigaclavine E [90]
cling voi cac phan tich chi tiét phd HMBC (Hinh 4.48). Do d6, hop chat XT37.6 dugc
xac dinh la fumigaclavine E.

Bdng 4.6. SO liéu pho NMR ciia hop chat XT37.6

Vi tri 519 S S+ (J = Hz)

2 138.4 139.5

3 105.9 103.1
3.75 (m)

4 28.5 26.5 2.98 (m)

5 62.3 63.0 3.70 (m)
3.67 (m)

7 58.7 57.8 335 (m)

8 36.8 36.1 2.31 (m)

9 69.4 67.4 4.62 (brs)

10 41.5 40.2 3.48 (br d, 10.8)

11 129.6 127.1

12 113.8 114.2 6.97 (d, 7.8)

13 122.7 123.0 711 (t, 7.8)

14 109.1 109.8 7.19 (d, 7.8)

15 134.5 134.5

16 129.4 128.7

17 43.7 423 3.02 (s)

18 17.7 15.7 1.36 (d, 7.8)

19 40.8 40.3

20 28.0 28.1 1.56 (5)

21 28.1 28.0 1.56 (s)

22 147.6 1473 6.18 (dd, 10.2, 17.4)
5.12 (dd, 0.6, 10.2)

23 HLS HL9 5.10(dd, 1.2, 17.4)

“ Do trong CD;0D; 150 MHz; ¢ 600 MHz
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4.1.1.7. Hop chit XT37.7: Monomethylsulochrin

7 ® OCH3;OCH;
9' 8

N o‘c:\H3 O;\Hg,
Hinh 4.49. Cau trdc héa hoc va twong tac HMBC (H—C) cua hop chat XT37.7
Hop chat XT37.7 thu duoc & dang bot mau tring. Trén phdé "H NMR xuét hién
tin hiéu proton thom cua 2 h¢ spin AX tai on 6.62 va 6.99 (d, J= 1.8 Hz, H-4 va H-

6) va dn 6.44 va 6.07 (s, H-3' va H-5"), cho thiy sy xuat hién cua 2 vong benzene thé
1,2,3,5 (Bang 4.7). Bén canh @6, tin hi¢u cua 3 nhom methoxy tai on 3.68, 3.66, va
3.37 (s, C-8, 7-O0CHs3, va C-9") va mot nhom methyl tai on 2.29 (s, C-7') cling dugc
ghi nhan trén pho "H NMR. Trén ph6 '*C NMR va HSQC ghi nhan 18 tin hiéu carbon,
bao gom 2 carbonyl carbon tai 8c 166.7 (C-7) va 200.1 (C-8"), 12 tin hiéu carbon sp?
(trong d6 c6 8 carbon khong lién két v4i proton), va 4 carbon sp? (bao gdbm mot nhom
methyl va 3 nhém methoxy) (Bang 4.7). Tién hanh so sanh dit liéu phd ciia XT37.7
v6i hop chat benzophenone da biét 1a monomethylsulochrin cho két qua hoan toan
tuong dong [91], cho thiy su dong nhit vé ciu trac hoa hoc cia 2 hop chét. Ciu tric
ctia hop chit XT37.7 duoc khang dinh théng qua cac twong tac dugc ghi nhan trén
ph6 HMBC (Hinh 4.49). Nhu vay, hop chat XT37.7 duoc xac dinh 1a
monomethylsulochrin.

Bdng 4.7. S6 liéu pho NMR ciia hop chat XT37.7

Vi tri S 101 5P S (J = Hz)

1 128.3 128.3

2 127.6 127.0

3 156.5 157.0

4 102.9 103.4 6.62 (d, 1.8)

5 157.0 157.6

6 107.9 108.0 6.99 (d, 1.8)

7 166.3 166.7

8 56.1 56.1 3.68 (s)
7-COOCH; |  52.2 52.2 3.66 (s)
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1 110.9 110.5
2 164.2 164.1
3 110.4 110.8 6.44 (s)
4 148.1 148.1
5 103.2 103.1 6.07 (s)
6 160.9 161.0
7' 22.5 22.4 2.29 (s)
8’ 199.8 200.1
9’ 55.6 55.7 3.37 (s)
2'-OH 13.00 (s)

“ Do trong CDCl3, b 150 MHz, ¢ 600 MHz

4.1.1.8. Hop chit XT37.8: 8-O-Methylasterric acid

8
HE0 H,CO

Hinh 4.50. C4u tric h6a hoc va twong tic HMBC (H—C) cuia hop chat XT37.8

Hop chat XT37.8 dugc thu nhan & dang bt mau trang. Trén phd "H NMR xuat
hién tin hiéu proton thom ctia 2 h¢ spin AX tai on 6.77 va 6.86 (d, J= 2.4 Hz, H-3 va
H-5) va 8 6.52 va 5.88 (s, H-4' va H-6"), cho thiy su xuét hién ctia 2 vong benzene
thé 1,2,3,5 (Bang 4.8). Ngoai ra, tin hiéu ctia 3 nhom methoxy tai dn 3.73, 3.75, va
3.85 (s, C-8, C-9 va C-8') va mot nhom methyl tai dn 2.20 (s, C-9") cling dugc ghi
nhan trén phd 'H NMR. Tién hanh phan tich ph *C NMR va HSQC xac dinh duoc
18 tin hiéu carbon, bao gdm 2 carbonyl carbon tai 8¢ 167.9 (C-7) va 170.4 (C-7"), 12
tin hiéu carbon sp? (v6i 8 carbon khong lién két véi proton), va 4 carbon sp?® (v6i mot
nhom methyl va 3 nhém methoxy) (Bang 4.8). Céc dit kién phd nay cho thiy cau triic
ctia hop chat XT37.8 c6 su tuong ddng so v6i XT37.7, tuy nhién ¢ su thay thé cau
lién két ketone & XT37.7 bang cau lién két ether giita hai don vi phenyl va sip xép
lai nhom thé & XT37.8. Piéu nay dugc khang dinh thong qua cac twong tac trén phod
HMBC (Hinh 4.50). Trén co s& cac phan tich phd di dé cap va su phu hop hoan toan
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khi so sanh dit liéu phd NMR cua XT37.8 véi hop chat benzophenone tham khao
[86], hop chat XT37.8 duoc xac dinh 1a 8'-O-methylasterric acid.
Bdng 4.8. S6 liéu phd NMR cua hop chat XT37.8

Vi tri Sc186l &P o™ (J=Hz)
1 133.6 136.4
2 153.5 155.3
3 104.8 106.0 6.77 (d, 2.4)
4 155.2 156.7
5 107.4 109.0 6.86 (d, 2.4)
6 125.9 127.3
7 165.5 167.9
8 52.2 52.8 3.73 (s)
9 56.1 56.7 3.75 (s)
1 155.5 157.7
2 112.7
3’ 156.3 158.6
4 105.2 106.4 6.52 (br s)
5 139.6 142.4
6' 105.7 107.5 5.88 (brs)
7' 166.6 170.4
8’ 55.7 56.5 3.85(s)
9’ 21.6 22.0 2.20 (s)
“ Po trong DMSO-ds; CD;OD; ® 150 MHz; ¢ 600 MHz
4.1.1.9. Hop chét XT37.9: 2,3 '-Dimethylosoate
H,CO
7 7 )
A\ 7
=T
OCHZz0=" OCHs
OCH; OCHs

Hinh 4.51. Cau trdc héa hoc va twong tic HMBC (H—C) cua hop chat XT37.9
Hop chat XT37.9 c6 dang bot mau trang. So sanh céac dit liéu phod 'H va *C
NMR cua hop chat nay voi hop chat XT37.8 cho két qua gan tuong dong, ngoai trir
su xudt hién thém cua tin hiéu cia mot nhom methyl ester tai 8n 3.91 (s)/ 8¢ 52.4 (C-
8") & hop chat XT37.9 (Bang 4.9). Vi tri cia nhém methyl ester tai C-7' dugc khang
dinh thong qua tuong tac HMBC tir 81 3.91 dén C-7’ (Hinh 4.51). Nhu vy, hop chat
XT37.9 duoc xac dinh la 2,3'-dimethylosoate [92].
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Bdng 4.9.S6 liéu phé NMR cua hop chit XT37.9

Vl tri &a,[92] &a,b e (J = HZ)

1 136.2 135.8

2 154.2 154.2

3 105.1 105.3 6.69 (d,2.4)
4 153.5 154.0

5 108.5 108.7 6.98 (d, 2.4)
6 125.9 125.9

7 166.3 166.5

8 52.5 524 | 3.71(s)

9 56.4 563 | 3.67(s)

1’ 156.5 156.7

2! 109.9 109.9

3' 157.3 157.4

4 105.0 105.3 6.35 (s)

5' 141.3 141.5

6 106.4 106.6 | 5.87(s)

7' 167.0 167.4

g’ 524 524 | 3.91(s)

9' 55.9 56.0 | 3.80(s)

10’ 22.1 221 | 2.18(s)

“ Po trong CDCl3; b 150 MHz; ¢ 600 MHz

4.1.1.10. Hop chiit XT37.10: Chaetominine

(0] 8 22
. HQ N 17 23
4 bt 14 N\7N
3 25
15
Y °TNT'TNT o
§1o <
1
(0]

Hinh 4.52. Cau trdc héa hoc va tuong tac HMBC (H—C) cua hop chat XT37.10

Hop chat XT37.10 thu duoc & dang bot mau trang. Trén phé '"H NMR xuét
hién tin hi¢u proton thom cua 2 h¢ spin AA’'BB’ tai én 7.50 va 7.51 (d, J= 8.4 Hz, H-
5 va H-8), 7.25 (t, J = 8.4 Hz, H-6) va 7.44 (td, J= 1.2, 8.4 Hz, H-7) va 6n 8.18 va
7.70 (br d, J= 7.8 Hz, H-19 va H-22), 7.58 (t, J= 7.8 Hz, H-20) va 7.88 (td, J = 1.2,
7.8 Hz, H-21), cho thiy su xuét hién ciia 2 vong benzene thé 1,2 (Bang 4.10). Bén
canh do, tin hi€u cua mdt proton olefin tai 8.23 (br s, H-25) cung v6i tin hi€u doublet
cua mdt methyl bac 2 tai 1.60 (d, 6.6, H-12) cling dugc ghi nhan trén phé '"H NMR.
Trén phd *C NMR va HSQC ghi nhén tin hiéu ciia 22 carbon, bao gdom 3 carbonyl
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carbon tai 8¢ 172.0 (C-10), 165.5 (C-15) va 160.0 (C-17), 13 tin hiéu carbon sp?
[trong d6 c¢6 4 carbon khong lién két véi proton, 8 methine vong thom, va mot methine
lién két véi nito tai 146.9 (C-25)], va 6 carbon sp? (bao gdm mot nhém methyl, mot
methylene, 3 nhém methine lién két voi Nito va mot carbon khéng lién két v6i proton)
(Bang 4.10). Cac dit kién phd nay goi y XT37.10 1a mot hop chat thudc nhom
quinazoline alkaloid [96]. Piéu nay duoc khiang dinh béi sy twong dong khi so sanh
dir liéu phd NMR cua XT37.10 v6i hop chit quinazoline alkaloid di biét 1a
chaetominine [96]. Cudi cung, cac vi tri cia XT37.10 dugc khing dinh théng qua cac
phan tich chi tiét trén phé HMBC (Hinh 4.52), trong d6 H-12 thé hién twong tac trong
tac voi C-10 va C-11, H-13 tuong tac voi C-4, C14, va C-15, 3-OH tuong tac voi C-
1, H-22 tuong tac vai C-23 va C-17 (Hinh 4.52). Trén co s& céc phan tich da néu, hop
chat XT37.10 duoc xac dinh 1a chaetominine.
Bang 4.10. S6 lidu phdo NMR cua hop chat XT37.10

Vl tri é‘ca,[%] é‘ca,b a_|a,c ( J= HZ)
2 83.0 82.5 5.60 (s)
3 76.8 76.3
4 137.2 136.7
5 125.4 124.8 7.50 (d, 8.4)
6 126.0 125.4 7.25 (t,8.4)
7 130.4 129.8 7.44 (td, 1.2, 8.4)
8 115.0 1144 7.51(d, 8.4)
9 137.2 138.7
10 172.5 172.0
11 60.1 59.5 4.61(q,7.2)
12 14.5 13.9 1.60 (d, 6.6)
38.6 . 2.93 (t, 12.6)
13 38.0 2,50 (m)
14 50.9 50.0° 5.92 (br)
15 165.9 165.5"
17 160.5 160.0
18 121.6 121.0°
19 126.9 126.4 8.18 (br d, 7.8)
20 127.8 127.2 7.58 (t, 7.8)
21 135.2 134.6 7.88 (td, 1.2, 7.8)
22 127.7 127.2 7.70 (br d, 7.8)
23 147.2 147.4
25 147.9 146.9 8.23 (br s)
3-OH 6.70 (s) 6.68 (br s)

“ Po trong DMSO-dg; b 159 MHz; ¢ QOO MH?Z;
*tin hiéu cuong do thap dwoc khang dinh bang pho 2D NMR
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4.1.2. Xdc dinh céu tric cdc hop chit phan ldp dwoc tiv chiing Trichoderma sp.
GXT-22.1

Céu triic hoa hoc ctia cac hop chit XT47.1-XT47.10 dugc xac dinh bang céc
phuong phap phan tich phd két hop, bao gom phd NMR, HRESIMS, két hop véi so
sanh voi tai liéu tham khao. Két qua di xac dinh dugc 2 hop chit 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 chit di biét: tricholumin A (XT47.3) [97], harzianol J
(XT47.4) [98], cyclonerodiol (XT47.5) [99], 10,11-dihydro-11-
hydroxycyclonerodiol (XT47.6) [100], cyclonerodiol B (XT47.7) [101],
epicyclonerodiol oxide (XT47.8) [102], cyclo(Val-Pro) (XT47.9) [103] va cyclo-(4-
hydroxyprolinyl-leucine) (XT47.10) [104] (Hinh 4.53).

Céc nghién ctru hoa hoc cho thay E. agallocha chira nhiéu nhém hop chat thir
cip da dang, bao gdm polyphenol, terpenoid, flavonoid, sterol, diterpenoid,
triterpenoid va cac hop chat dé bay hoi. Cho dén nay, gan 20 hop chét polyphenol, 15
terpenoid cung hon 50 hop chat d& bay hoi d3 duoc phan 1ap va xac dinh tir 14, than,
ré va nhya mi cta loai nay [105]. Tir sinh khéi cac chung vi ndm lién két véi cay E.
agallocha, nhiéu hop chat thudc cac nhom polyphenol, sesquiterpene, polyketide da
dugc cdng bd [58-60]; tuy nhién, day 1a 1an dau tién cac hop chat XT47.1-XT47.10

dugc phét hién tir vi ndm tir cdy E. agallocha ciing nhu tir thyc vat chu.

XT47.2

13
=" OH

XT47.6:R=H
XT47.7: R=0OH XT47.8

Hinh 4.53. Cu triic h6a hoc cua cac hop chat phan lap tir chang Trichoderma sp.
GXT-22.1
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4.12.1. Hop chit XT47.1: 5”(4-methoxyphenyl)-1/3“oxazole (chdt mdi)

HsCO

Hinh 4.54. C4u tric hda hoc cua hop chat XT47.1

Hop chat XT47.1 thu duoc dudi dang bot mau tring. Trén phd HRESIMS ghi
nhan tin hiéu ion phan tir [M+H]" tai m/z 192.0651 (tinh toan 1y thuyét cho cong thic
phan t&r C10H10NO3, 192.0661), tuong tng voi cong thire phan tir CioHoNO3 va 7 do
bat bao hoa (Hinh 4.56). Trén pho "H NMR, cac tin hiéu proton vong thom dic trung
cua h¢ spin ABX dugc ghi nhan tai éu 6.52 (d, J=2.4 Hz, H-3), 6.55 (dd,J=2.4, 8.4
Hz, H-5), va 7.62 (d, J = 8.4 Hz, H-6) (Bang 4.11). Ngoai ra, phd ndy con ghi nhan
hai tin hi€u olefinic singlet tai 6u 8.14 (H-2") va 7.43 (H-4"), cung mdt nhdém methoxy
tai 3H 3.80 (s). Phan tich két hop cac phd *C NMR va HSQC ghi nhan 10 nguyén tir
carbon, trong d6 c6 sau carbon ciia vong benzene, bao gom hai carbon khong lién két
vG1 proton mang oxy tai dc 156.7 (C-2) va 162.5 (C-4), cung véi mot carbon khong
lién két véi proton khac tai §C 109.6 (C-1), goi ¥ su hién dién ciia vong benzene thé
1,2,4 (Bang 4.11). Duya trén tin hiéu twong tic HMBC tir 84 3.80 dén ¢ 162.5 (C-4)
va tuong tac NOE tir 8y 3.80 dén H-3 va H-5, vi tri cia nhom methoxy dugc xac dinh
tai C-4 (Hinh 4.55). Ngoai ra, trong s6 3 carbon olefin con lai, bao gdm hai carbon
methine tai 6c 150.8 (C-2") va 123.1 (C-4') va m{t carbon khdng mang proton tai oc
150.5 (C-5"), két hop voi 3 do bat bdo hoa con lai, goi ¥ su 6 mit ciia mot vong
oxazole trong phan tir. Piéu ndy duoc cing cb thong qua so sanh dit liéu phd 'H va
13C NMR cuia hop chat XT47.1 v6i mot s6 dan xuét oxazole tong hop da biét [106]
cling véi cac twong tac tir du 8.14 (H-2") dén 8¢ 123.1 (C-4") va 150.5 (C-5") trén phd
HMBC (Hinh 4.55). Ngoai ra, twong tic HMBC tir H-3 va H-6 dén C-5' giup xac
nhan vi tri ciia vong oxazole gin tai C-1 cua vong benzene. Trén co s& cac phan tich
trén, ciu trac cta hop chit XT47.1 duoc xac dinh 1a 5'-(4-methoxyphenyl)-1',3'-
oxazole. Pang chu y, dang khung cau tric oxazole 1a dic diém hiém gap trong sb cac
chat chuyén héa tir vi nAm khi chi mét s it hop chit c6 chira nhom nay da dugc bao

céo cho dén nay [107-109].
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Bdng 4.11. S6 lidu phd NMR cua hop chat XT47.1

Vi tri &P o™ (J =Hz)
1 109.6
2 156.7
3 102.4 6.52 (d, 2.4)
4 162.5
5 106.7 6.55(dd, 2.4. 8.4)
6 127.8 7.62 (d, 8.4)
2! 150.8 8.14 (s)
4’ 123.1 7.43 (s)
5 150.5
4-OCHj3 55.7 3.80 (s)
“Po trong CD30D; b 150 MHz: ¢ 600 MHz
#7TN
H3CO._ yo~Qu >OH
\\—"(
pR >

@)
~— =
N

Hinh 4.55. Céc tuong tac HMBC (H—C) va NOESY (=-») ctia XT47.1

9e5

8e3

0ed

193.0705

[M+H]*

¥

192.0651

194.0754

120

(¥ da. I
140 160 180 200 220 240 260 280 300 320 340 360 380
Mass/Charge, Da

400

Hinh 4.56. Phd HR-ESI-MS cua hop chat XT47.1
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Hinh 4.59. Pho HSQC (CDs0D, 600 MHz) ciia hop chat XT47.1
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Hinh 4.60. Ph6 HMBC (CDs0D, 600 MHz) cua hop chat XT47.1
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Hinh 4.61. Pho NOESY (CDsOD, 600 MHz) cua hop chat XT47.1

4.1.2.2. Hop chit XT47.2: (E)-6,10-Dimethyl-5-undecene-2,9,10-triol (hgp

chdt lan dau tién phan ldp tiv thién nhién)

OH

1
10

HO

12

o =
OH

Hinh 4.62. Cau trdc hoa hoc ctua hop chat XT47.2

Hop chat XT47.2 thu dugc duéi dang dau khong mau. Trén phé HRESIMS
ghi nhan tin hiéu ion [M+Na]* tai m/z 253.1764 (tinh toan 1y thuyét cho cong thirc
phan tu: Ci13H260O3Na 1a 253.1780), tuong tng véi cong thirc phan tir C13H2603 (Hinh
4.64). Pho "H NMR ghi nhan tin hiéu ctia mét proton olefin tai 8y 5.23 (td, J = 1.2,
7.2 Hz, H-5), hai nhom oxymethine tai on 3.74 (m, H-2) va 3.26 (dd, J = 1.8, 10.8
Hz, H-9), cting bon nhom methyl tai 8y 1.17 (d, J= 6.6 Hz, H-1) va 8 1.18, 1.15, va
1.66 (s, H-11, H-12 va H-13) (Bang 4.12). Phan tich phé '*C NMR va HSQC cho
thay co hai carbon sp? tai 8¢ 125.5 (C-5) va 136.3 (C-6) va 11 carbon sp?, bao gdm

mot carbon khong lién két voi proton mang oxy tai dc 73.7 (C-10), hai nhém
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oxymethine tai 5c 68.1 (C-2) va 79.0 (C-9), bdn nhém methylene va bén nhém methyl
(Bang 4.12). Nhitng dit liéu nay cho du doan hop chat XT47.2 1a mot terpenoid mach
h6 [110]. Dya trén phén tich phd COSY va HSQC, cic manh céu trac phén tir tir C-
1 dén C-5 va tir C-7 dén C-9 duogc thiét 1ap (Hinh 4.63). Trén co s& cac twong tac phd
HMBC quan sat dugc tir H-13 dén C-5, C-6 va C-7, vi tri cua lién két doi tai C-4
duoc xéac dinh (Hinh 4.63). Vi tri cia ba nhom oxymethine tai C-2, C-9 va C-10 duogc
xéc dinh thong qua cac twong tac HMBC lan luot tir H-1 dén C-2 va tir H-11 va H-12
dén C-9 va C-10. Céu hinh hinh hoc dang E cua lién két d6i dugc khing dinh béi cac
tuong tac NOE gifta H-5 va H-7 va gitta H-13 va H-4 (Hinh 4.63). Tt nhitng phan
tich ph6 da néu trén, cau triic ciia chat XT47.2 duogc xac dinh 13 (E)-6,10-dimethyl-
5-undecene-2,9,10-triol. Hop chat nay dugc cong bd 1a mot san pham duoc tong hop
tir geranylacetone théng qua chuyén hoa véi su xtic tac clia cac enzyme & vi sinh vat
[110]. Nhu vay, day 14 1an dau tién phan lap duoc hop chat nay tir nguén thién nhién.
Céu hinh twong ddi tai C-9 dugc xac dinh 13 S* thong qua so sanh gia tri d6 quay cuc
riéng ([a]p) tinh toan 1y thuyét (gia tri tinh toan cho dong phan 2R9S 1a +11.25 va
ddng phan 259S 13 +5.49) véi gia tri thuc nghiém (+19.5) va véi dong phan da biét
[111]. Tuy nhién c4u hinh tuong dbi tai vi tri C-2 van chua duoc xac dinh.

Bdng 4.12.S6 liéu phd NMR ciia hop chat XT47.2

Vi tri & 5 S+ (J = Hz)
1 23.35 23.4 1.17 (d, 6.6)
2 67.81 68.1 3.74 (m)
3 38.97 40.2 1.50 (m)
1.45 (m)
4 24.35 25.3 2.10 (m)
5 124.68 125.5 523 (td, 1.2,7.2)
6 135.27 136.3
7 36.68 37.8 2.27 (m)
2.04 (m)
8 29.60 30.8 1.73 (m)
1.38 (m)
9 73.01 79.0 3.26 (dd, 1.8, 10.8)
10 77.98 73.7
11 26.31 25.6 1.18 (5)
12 23.15 249 1.15 (5)
13 15.84 16.1 1.66 ()

“ Do trong CD;OD; 150 MHz; ¢ 600 MHz
Sc” ciia hop chat tham khao do trong CDCl; [110]
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Hinh 4.70. Pho NOESY (CD3s0D, 600 MHz) ciia hgp chat XT47.2

4.1.2.3. Hop chit XT47.3: Tricholumin A

Hinh 4.71. Ciu triic hoa hoc va twong tic HMBC (H—C) ciia hop chat XT47.3
Hop chat XT47.3 thu duoc & dang bot mau trang. Trén phé ESIMS ghi nhan
tin hiéu ion gia phan tir [M+Na]* tai m/z 499.3 va [M+Cl] tai m/z 511.1, twong ing
v6i cong thie phan tir CosHaaOs, vOi 7 d6 bat bio hoa. Pho 'H NMR ghi nhan tin hiéu
cua 2 proton olefin tai on 6.05 va 5.94 (d, /= 6.0 Hz, H-6 va H-7), go1 y su xuét hién
ctia mot ndi d6i ndi vong thé 2 vi tri (Bang 4.13). Ngoai ra, cac tin hiéu proton singlet

cua 2 nhém methyl bac 3 tai 6w 1.00 (H-27) va 1.13 (H-28), va 4 nhom methyl bac 2
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tai on 0.84, 0.95, 0.84 (d, J=7.2 Hz, H-23, H-24, va H-25) va 1.31 (d, /= 6.6 Hz, H-
26), va ving tin hiéu cta cac aliphatic proton. Phan tich két hop cac phd '3C NMR va
HSQC ghi nhéan tin hi€u cua 27 carbon, trong d6 c6 2 carbon carbonyl tai 6c 211.8
(C-9) va 215.3 (C-13), 2 carbon sp? cia mot ndi doi, va 19 carbon sp?, trong do6 ¢6 6
nhém methyl, 7 nhém methylene, 7 nhom methine [trong d6 ¢6 2 nhém gin véi oxy
¢ d6 dich chuyén hoa hoc ¢ phia trudng thap tai Sc 67.8 (C-3) va 78.3 (C-20)], va 4
carbon khong lién két v6i proton (Bang 4.13). Pang ch ¥, trong sd cac carbon khong
lién két véi proton c6 2 carbon c¢6 d6 dich chuyén héa hoc ndm xa & viing trudng thap
tai 8¢ 97.2 (C-5) va 113.9 (C-8), cho dyr doan 2 vi tri nay c6 sy anh huong ciia ndi doi
va nhém carbonyl lién ké. Piéu nay dugc khang dinh bai cac twong tic HMBC tir 2
proton olefin H-6 va H-7 d&én C-5 va C-8 (Hinh 4.71). Cac dit kién pho nay goi ¥ hop
chét nay thuéc nhom terpenoid. Tién hanh so sanh s6 liéu phd 'H va '3C NMR cua
hop chat nay v6i hop chét terpenoid dd cong bd cho két qua phut hop hoan toan, cho
thay su twong dong vé cau trac hoa hoc cia 2 hop chat [97]. Su quy két cac vi tri
dugc khing dinh thém bai phén tich chi tiét cac twong tac trén phd HMBC (Hinh
4.71). Trén co so cac phan tich pho néu trén, hop chat XT47.3 duoc xac dinh 1a
tricholumin A. Pang chi ¥, cu triic cia hop chat nay da duoc cong bd 1a ¢ dang
khung carbon chua tirng c6 tién 18 [97]. Bén canh d6, hop chét nay ciing rat hiém gap
khi chua c6 phat hién nao khéc ké tir khi 1an dau tién dugc cong bd cho dén nay.

Bang 4.13. S6 liéu pho NMR cua hop chat XT47.3

Vi tri oc™ 7] o™ ou™ (J = Hz)

1 322 322 2.70 (td, 3.6, 13.8)
1.87 (m)

2 31.1 31.1 3.01 (m)
1.52 (m)

3 67.8 67.8 4.02 (m)

4 43.9 43.9 1.94(ddd, 1.8,4.2,13.2)
1.85 (m)

5 97.2 97.2

6 136.1 136.1 6.05 (d, 5.4)

7 130.9 130.9 5.94 (d, 6.0)

8 113.9 113.9

9 211.8 211.8

10 56.2 56.2

11 36.3 36.3 2.19 (m)
1.83 (m)
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12 n.d. n.d. 2.97 (br)
2.58 (br)

13 215.3 215.3

14 55.6 55.6

15 n.d. n.d. n.d.

16 294 294 1.68 (m)
1.27 (m)

17 32.4 324 1.54 (m)
1.42 (m)

18 52.9 52.9 1.80 (m)

19 36.9 36.9 2.03 (m)

20 78.3 78.3 3.37 (m)

21 43.3 43.3 1.45 (m)

22 27.7 27.7 2.15 (m)

23 16.6 16.6 0.84 (d. 7.2)

24 22.7 22.7 0.95 (d. 7.2)

25 11.1 11.1 0.84 (d. 7.2)

26 25.6 25.6 1.31 (d. 6.6)

27 17.5 17.5 1.00 (s)

28 19.9 19.9 1.13 (s)

“Po trong CD30D; b 150,MHZ; © 600 M!—|Z
n.d.: tin hi¢u khéng xuat hién trén pho

4.1.2.4. Hop chiit XT47.4: Harzianol J

Hinh 4.72. Cau triic hoa hoc va tuong tic HMBC (H—C) ctia hop chéat XT47.4

Hop chit XT47.4 thu duoc dudi dang bt mau trang. Trén phd '"H NMR ghi
nhan tin hi¢u proton singlet cia 3 nhém methyl tai 64 1.11 (H-16), 0.99 (H-17) va
1.43 (H-19), va 2 nhém methyl béc 2 tai o4 1.16 va 1.18 (d, /= 7.2 Hz, H-18 va H-
20), va ving tin hiéu ctia céc aliphatic proton (Bang 4.14). Phan tich két hop cac phd
13C NMR va HSQC cho thay sy xuat hién ciia dang khung diterpenoid, voi sy ghi
nhan cua 20 tin hi¢u carbon, trong d6 c6 2 carbon carbonyl tai 6¢c 217.8 (C-3) va214.2
(C-11), va 18 carbon sp? (Bang 4.14). Trong s cac carbon sp?, ¢6 5 nhom methyl, 5
nhom methylene, 6 nhom methine, va 2 carbon khong lién két vai proton. Tién hanh
so sanh s liéu phd 'H va '*C NMR cua hop chit nay v6i hop chét diterpenoid khung

harziane da biét cho két qua hoan toan twong dong, cho thiy su twong dong vé ciu
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truc hoa hoc cua 2 hop chat [98]. Hon nira, cac vi tri duoc khéing dinh bo1 cac cac
tuong tac ghi nhan trén phd HMBC, trong d6 H-18 tuong tac véi C-4, C-5, va C-6,
H-19 tuong tac véi C-10, C-12, C-13, va C-14, H-20 tuong tac véi C-8, C-9, va C-
10, trong khi H-16 tuong tac voi C-1, C-2, C-6, va C-17 (Hinh 4.72). Nhu vay, hop
chit XT47.4 duoc xac dinh 1a harzianol J.

Bdng 4.14. S6 liéu phd NMR cua hop chat XT47.4

Vi tri oc™ ¥ ot ou™4 (J =Hz)
1 48.7 49.9
2 60.9 62.5 2.23(d, 7.8)
3 214.6 217.8
4 43.0 44.2 2.98 (dd, 11.4, 19.2)
2.10 (brd, 19.2)
5 30.0 31.4 2.58 (m)
6 52.0 53.3
7 25.5 26.5 1.84 (m)
1.75 (m)
8 29.1 30.2 1.80 (m)
1.73 (m)
9 31.8 33.3 2.40 (m)
10 73.9 75.1 3.15 (td, 2.4, 6.0)
11 211.7 214.2
12 63.8 64.4 2.86 (dd, 1.2, 16.8)
2.65 (dd, 6.6, 16.8)
13 35.0 36.0
14 52.3 53.4 3.08 (dd, 7.8, 11.4)
15 26.6 27.4 2.16 (m)
1.65 (dd, 7.8, 14.4)
16 25.1 25.4 1.11 (s)
17 23.0 23.5 0.99 (s)
18 20.8 21.1 1.16 (d, 7.2)
19 26.0 26.4 1.43 (s)
20 16.8 17.1 1.18 (d, 7.2)

“Po trong CDCls, * CD30D, € 150 MHz, ¢ 600 MHz

4.1.2.5. Hop chit XT47.5: Cyclonerodiol

14

~N
~
SH

Hinh 4.73. Cau trdc héa hoc va twong taic HMBC (H—C) cua hop chat XT47.5
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Hop chit XT47.5 thu duoc & dang dau khong mau. Trén phd 'H NMR ghi
nhan tin hi€u ciia mot proton olefin tai on 5.14 (br t, J= 7.2 Hz, H-10), goi y su Xuét
hién ctia mot ndi doi ndi vong thé 3 vi tri (Bang 4.15). Ngoai ra, tin hiéu proton singlet
cua 4 nhém methyl tai 64 1.70 (H-12), 1.25 (H-13), 1.15 (H-14), va 1.64 (H-15) va
mot nhom methyl bac 2 tai 6n 1.05 (d, J = 6.6 Hz, H-1), va vung tin hi¢u cua cac
aliphatic proton. Phan tich két hop cac phd *C NMR va HSQC cho thay su xuét hién
ctia dang khung sesquiterpenoid, voi 15 tin hiéu carbon, bao gom 2 carbon sp? thudc
lién két doi va 13 carbon sp?, trong d6 c¢6 5 nhém methyl, 4 nhém methylene, 2 nhém
methine, va 2 carbon khong lién két v6i proton (Bang 4.14). Tién hanh so sanh s6 li¢u
phé 'H va C NMR cua hop chat nay voi hop chat sesquiterpenoid khung
cyclonerane di biét cho két qua twong dong, tuy c6 mot sd khac biét 1a do khac dung
moi do v&i hop chat tham khao. Trén co sé cac phan tich trén, két hop véi chi tiét phd
HMBC, trong d6 H-1 tuong tac voi C-2, C-3, va C-6, H-13 tuong tac voi C-2, C-3,
va C-4, H-14 tuong tac véi C-6, C-7, va C-8, va H-12 tuong tac voi C-10, C-11, va
C-15 (Hinh 4.73), hop chat XT47.5 duoc xac dinh 13 cyclonerodiol [99].

Bdng 4.15. S6 liéu phé NMR cuia hop chit XT47.5

Vitri | oc™™) o ou4 (J = Hz)
1 14.5 15.4 1.05 (d, 6.6)
2 442 455 1.63 (m)

3 81.3 82.0
4 40.4 414 1.66 (m)
1.55 (m)
5 243 25.1 1.85 (m)
1.63 (m)
6 542 55.4 1.86 (m)
7 74.8 75.5
8 40.4 42.1 1.48 (m)
9 22.6 23.7 2.04 (m)
2.08 (m)
10 124.5 125.9 5.14 (brt, 7.2)
11 131.7 132.0
12 25.7 25.9 1.70 (s)
13 26.1 26.2 1.25 (s)
14 25.5 24.8 1.15 (s)
15 17.7 17.7 1.64 (s)

“Po trong CDCls, * CD;OD, € 150 MHz, ¢ 600 MHz
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4.1.2.6. Hop chit XT47.6: 10,11-dihydro-11-hydroxycyclonerodiol

Hinh 4.74. Cau trdc hoa hoc va tuong tac HMBC (H—C) cta hop chit XT47.6

Hop chit XT47.6 c6 dang dau khong mau. So sanh cac dit liéu phd 'H va 1*C
NMR ctia hop chat nay voi hop chat XT47.5 cho két qua kha twong dong, ngoai trir
su thay thé ciia tin hiéu ciia mot ndi do6i & XT47.5 boi tin hiéu ciia mot methylene tai
3n 1.46 (2H, m, H-10)/ 45.5 (C-10) va mot carbon khong lién két voi proton mang
oxy tai 6c 71.5 (C-11), goi ¥ su ¢6 mat cua nhanh 2-methyl-propan-2-ol & XT37.6
(Bang 4.16). Piéu nay dugc khang dinh boi trong tac HMBC tir H-12 va H-15 dén
C-11 va C-10 (Hinh 4.74). Ngoai ra, cac tuong taic HMBC cua H-1 véi C-2, C-3, va
C-6, H-13 v6i C-2, C-3, va C-4, va cua H-14 vo1 C-6, C-7, va C-8 khéng dinh cac vi
tri con lai ctia phan tir. Cau tric hoa hoc ctia hop chat nay tiép tuc duoc khang dinh
thong qua so sanh dit liéu phd NMR ciia hop chat nay véi hop chat cyclonerane
sesquiterpenoid da biét, tuy do dich chuyén héa hoc & mot s6 vi tri khac biét do khac
dung moéi do (hop chit XT47.6 do trong CD;OD trong khi hop chat tham khao do
trong DMSO-ds) [100]. Do d6, hop chit XT47.6 dugc xac dinh 1a 10,11-dihydro-11-

hydroxycyclonerodiol.
Bdng 4.16. S6 liéu phd NMR ctia hop chat XT47.6
Vitri | ¢ | oche o™ (J = Hz)
1 15.2 15.4 1.05 (d, 6.6)
2 43.5 45.5 1.62 (m)
3 79.0 82.0
4 40.4 41.4 1.66 (m); 1.56 (m)
5 30.3 25.1 1.85 (m); 1.62 (m)
6 56.7 55.5 1.86 (m)
7 76.2 75.7
8 34.9 42.7 1.49 (m); 1.45 (m)
9 243 19.9 1.45 (m)
10 |40.5 45.5 1.46 (m)
11 73.5 71.5
12 [253 29.1 1.21 (s)
13 [26.1 26.2 1.25 (s)
14 |244 24.9 1.15 (s)
15 31.9 29.3 1.21 (s)

“ Do trong DMSO-ds, ® CD30D, © 150 MHz, ¢ 600 MHz
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4.1.2.7. Hop chit XT47.7: Cyclonerodiol B

Hinh 4.75. Cau trdc hoa hoc va tuong tac HMBC (H—C) cua hop chat XT47.7

Hop chit XT47.7 c6 dang dau khong mau. Sé liéu phd 'H va 3C NMR cua
hop chat nay kha tuong tu so voi hop chat XT47.6, diém khac biét 1a sy thay thé cua
tin hiéu cua mot nhém methylene & XT47.5 bai tin hi€u ciia mdt nhom oxymethine
tai On 3.25 (dd, J= 1.8, 10.2 Hz)/ dc 80.5 (C-10) 6 XT37.6, goi y su c6 madt cua mot
nhém hydroxy & vi tri C-10 (Bang 4.17). Piéu nay duoc khang dinh bdi twong tac
HMBC tir H-12 va H-15 dén C-10 (Hinh 4.75). Bén canh dé, cc twong tic HMBC
cua H-1 voi C-2, C-3, va C-6, H-13 véi C-2, C-3, va C-4, va cua H-14 véi C-6, C-7,
va C-8 khéng dinh céc vi tri con lai ciia phan tr. Do d6, hop chat XT47.7 dugc xéac

dinh la cyclonerodiol B [101].
Bdng 4.17. S6 liéu pho NMR cua hop chat XT47.7

Vitri | oc® 101 och* o™ (J = Hz)
1 15.1 15.4 1.06 (d, 6.6)
2 43.8 45.6 1.62 (m)
3 79.1 82.1
4 38.2 41.4 1.66 (m)
1.56 (m)
5 25.4 25.3 1.86 (m)
1.64 (m)
6 54.2 56.1 1.86 (m)
7 71.7 75.7
8 39.9 39.2 1.84 (m)
1.46 (td, 3.6, 12.0)
9 26.3 26.6 1.74 (m)
1.35 (m)
10 78.5 80.5 3.25(dd, 1.8, 10.2)
11 73.0 73.9
12 24.8 25.5 1.19 (s)
13 26.2 26.2 1.25 (s)
14 24.0 24.6 1.15 (s)
15 24.8 25.2 1.17 (s)

“Po trong DMSO-ds, * CD30D, € 150 MHz, 4 600 MHz
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4.1.2.8. Hop chit XT47.8: Epicyclonerodiol oxide

H =
BTy
OH Ay OH
2" OH" éﬁ*

Hinh 4.76. Cau trdc hoa hoc va tuong taic HMBC (H—C) cua hop chat XT47.8
Bdng 4.18. S6 liéu phé NMR cuia hop chit XT47.8

Vitri | ¢t ocP* ou™4 (J = Hz)
1 13.8 14.5 1.06 (d, 7.2)
2 45.1 46.5 1.61 (m)

3 81.2 82.0
4 40.4 41.3 1.68 (m)
1.60 (m)
5 24.1 26.3 1.89 (m)
1.42 (m)
6 54.3 55.7 2.04 (m)
7 85.9 87.2
8 34.8 35.7 1.94 (m)
1.71 (m)
9 25.4 27.6 1.85 (m)
10 86.7 88.8 3.72 (dd, 7.8, 8.4)
11 70.3 72.0
12 26.9 25.6 1.15 (s)
13 26.3 26.3 1.18 (s)
14 26.1 26.0 1.25 (s)
15 27.8 27.1 1.19 (s)

“Po trong CDCls, * CD30D, € 150 MHz, ¢ 600 MHz

Hop chit XT47.8 c6 dang dau khong mau. Tién hanh so sanh cac s6 lidu phd
'H va '3C NMR cuia hop chat nay véi hop chat XT47.7 cho két qua kha twong dong
& céac vi tri thudc vong cyclopentane; sy khac biét dé nhan théy thé hién & d6 dich
chuyén hoa hoc cia cac vi tri tir C-7 dén C-10 (thudéc mach nhanh & XT47.7)
[XT47.8: dc 87.2 (C-7), 35.7 (C-8), 27.6 (C-9), va 88.8 (C-10) so voi XT47.7: 6c
75.7 (C-7), 39.2 (C-8), 26.6 (C-9), va 80.5 (C-10)] (Bang 4.18). Diéu niy goi y mach
nhanh & XT47.7 c¢6 su dong vong tao thanh vong tetrahydrofuran & XT47.8. Cu tric
ctia hop chét nay duoc khang dinh thém boi cac twong tac ghi nhan trén phd6 HMBC
(Hinh 4.76). Mac du tuong tic HMBC tur vi tri H-10 dén C-7 khong duogc ghi nhan
trén pho (v6i thong sé cuong do twong tac diéu chinh ¢ mitc trung binh), tuy nhién,

céu triic ctia hop chat nay dugc khang dinh thong qua so sanh s6 liéu phd NMR véi
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hop chat epicyclonerodiol oxide di dugc cong bd (mic du cé mot sb khac biét do phd
NMR cua 2 hop chéit dugc do trong dung méi khac nhau) [102]. Trén co s& cac phan
tich phd néu trén, hop chit XT47.8 duoc xac dinh 1a epicyclonerodiol oxide.

4.1.2.9. Hop chit XT47.9: cyclo(Val-Pro)

1

@]
J’ Hk 9
12 T N/>
8
1y

Hinh 4.77. CAu trdc hoa hoc hop chat XT47.9
Hop chat XT47.9 thu dugc ¢ dang bot mau tring. Trén pho 'H NMR ghi nhan
tin hi€u ctia 2 nhom methyl bac hai tai on 1.08 va 0.92 (d, J= 6.6 Hz, H-11 va H-12)
va ving tin hiéu cia cac aliphatic proton (Bang 4.19). Trén phd '*C NMR ghi nhan
10 tin hiéu carbon, bao gom 2 carbon carbonyl tai 5c 170.0 (C-2) va 164.9 (C-5), 3
nhém methine [trong d6 2 nhom lién két véi nitro cong huong tai dc 60.4 (C-3) va
58.9 (C-6)], 3 nhom methylene [trong d6 mot nhom co lién két vé6i nitro 8¢ 45.2 (C-
9)], ciing voi 2 nhém methyl (Bang 4.19). Cac s6 liéu pho nay goi ¥ su ¢6 mit cua
phan cau trac diketopiperazine. Tién hanh so sanh sé liéu pho 'H va *C NMR cia
hop chét nay véi hop chét cyclopeptide di biét cho két qua hoan toan phu hop [103],
qua d6 khang dinh hop chat XT47.9 1a cyclo(Val-Pro) (Hinh 4.77).
Bdng 4.19. S6 liéu phé NMR cuia hop chit XT47.9

Vi tri o110l oc™? on™? (J = Hz)
2 170.08 170.0
3 60.37 60.4 5.92 (br s)
5 164.86 164.9
6 58.81 58.9 4.08 (brt, 7.8)
7 28.32 28.4 2.38 (m)
2.06 (m)
8 22.37 22.4 2.06 (m)
1.93 (m)
9 45.15 45.2 3.65 (m)
3.55(td, 3.6, 12.6)
10 28.52 28.6 2.64 (m)
11 19.28 19.3 1.08 (d, 6.6)
12 16.03 16.1 0.92 (d, 6.6)
NH 5.92 (br s)

“Po trong CDCl3, °150 MHz, <600 MHz



4.1.2.10.

cua tin hiéu cua mot nhom methylene & XT47.9 bdi tin hi€éu cua mdt nhém
oxymethine tai o 4.52 (m)/ 6c 69.1 (C-8) va co6 thém tin hi¢u cia mdt nhom
methylene tai on 1.93 va 1.52 (m)/ d¢c 38.2 (C-10) & XT47.10 (Bang 4.20). Su khac
biét nay goi y su c6 mdt cia mot nhém hydroxy & vi tri C-8 va nhanh isobutyl &
XT47.10. Pidu nay duoc khang dinh thong qua so sanh sé liéu phd NMR cuia
XT47.10 véi hop chat tham khao, tuy c6 su khic biét kha tuyén tinh vé do dich
chuyén héa hoc carbon do phd NMR ciia 2 hop chat duoc do trong dung méi khac
nhau) [104]. Nhu vy, hop chat XT47.10 dugc xac dinh 1a cyclo-(4-hydroxyprolinyl-

104

#

f

Hinh 4.78. Cau trdc hoa hoc hop chat XT47.10
Hop chit XT47.10 c6 dang dau khong mau. Sb liéu phd 'H va '3C NMR cua
hop chit nay kha twong dong so véi hop chat XT47.9; diém khac biét 1 sy thay thé

Hop chit XT47.10: cyclo-(4-Hydroxyprolinyl-leucine)

} oM

leucine) (Hinh 4.78).
Bang 4.20. S liéu pho NMR cua hop chat XT47.10
Vitri | oc®1 dche o™ (J = Hz)
2 169.8 173.0
3 56.1 54.6 4.46 (brt, 4.2)
5 167.7 169.0
6 56.2 58.7 4.17 (br t, 5.6)
7 36.8 39.4 2.28 (br dd, 6.6, 13.2)
2.11 (m)
8 68.1 69.1 4.52 (m)
9 54.0 55.2 3.67 (dd, 4.2, 12.6)
3.44 (d, 13.2)
10 42.2 38.2 1.93 (m)
1.52 (m)
11 24.6 25.8 1.88 (m)
12 23.0 23.3 0.97 (d, 6.0)
13 21.5 22.2 0.96 (d, 6.6)
“Po trong CDCls, ® CD;OD, ¢ 150 MHz, ¢ 600 MHz

4.1.3. Xdc dinh cdu triic cac hop chit phan lgp dwoc tiv chiing Aspergillus sp.

BCXT-22.1

Bang cic phuong phap phan tich phéd NMR va HRESIMS, két hop véi so sanh

v6i cac hop chét d3 biét, ciu trac hoa hoc cua 10 hop chét sach dd duoc xac dinh,
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trong d6 ¢6 2 hop chat méi: polyporusterone H (XT49.1) va stellatinol A (XT49.4)
va 8 hop chat da biét: panuosterone (XT49.2) [112], makisterone A (XT49.3) [113],
stellatin (XT49.5) [114], embeurekol C (XT49.6) [115], oxepinamide D (XT49.7)
[116], oxepinamide F (XT49.8) [116], oxepinamide J (XT49.9) [117] va protubonine
B (XT49.10) [118] (Hinh 4.79).

Céc nghién ctru hda hoc loai S. caseolaris cho dén nay da xac dinh dugc hon
140 hop chét tir cac b phan khac nhau cua ciy nhu 14, qua, vo thin, than va canh
non. Thanh phan héa hoc cua S. caseolaris chu yéu bao gdm cac acid phenolic,
flavonoid va tanin, bén canh cac nhom hop chit khac nhu terpenoid, steroid, acid béo,
alcol béo, aldehyde, hydrocarbon va polysaccharide [119]. Vi nam lién két véi cay S.
caseolaris cho thiy c6 kha ning sinh tong hop cac nhém hop chat peptide, pyrone,
lactone, va alkaloid [17, 46, 47]. Tuy nhién, day 1a 1an dau tién cac hop chat XT49.1-
XT49.10 duoc xac dinh tir vi nam lién két véi S. caseolaris cling nhu tir ciy chu.

OH OH
OH=

OH OH OH O
XT49.4 XT49.5
XT49.1: Ry = Ac, Ry = H
XT49.3: Ry = H, R, = OH
.
‘ o)
16 ! 1
o)
H3CO mACO s NH ¥
10/ 15 O 10b 13
2] ® N 1 102 g 3
15
\ N . _NH 12
o¢ N *7Y; 7 ° 1’: (6]
) 19 . o
XT49.7: R = (§)-OH " "
XT49.6 XT49.9: R = ()-OH XT49.8 XT49.10

Hinh 4.79. Cau trdc hoéa hoc cua cac hop chat phan 1ap tir chung Aspergillus sp.
BCXT-22.1

4.1.3.1. Hop chit XT49.1: Polyporusterone H (chit mdi)

Hinh 4.80. Cau trdc hoa hoc ctia hop chat XT49.1
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Hop chat XT49.1 thu dugc dudi dang bot mau tring. Phd HRESIMS ghi nhan
su xuat hién cua ion gia phan tir [M+CI]" tai m/z 555.3080 (tinh toan ly thuyét cho
cong thirc phan tu: C30HssClO7 1a 555.3089) va ion [M+H]* tai m/z 521.3479 (gia tri
tinh toan 1y thuyét cong thirc phan tir C30Hs0O7 12 521.3478) (Hinh 4.82), twong tng
v6i cong thire phan tir C30HasO7, voi 7 d6 bit bio hoa. Pho *H NMR ghi nhan tin hiéu
cuia mdt proton olefin tai dH 6.22 (s, H-7), ba nhom oxymethine tai o1 4.28 (br s, H-
2), 5.46 (br s, H-3), va 3.90 (d, J = 10.5 Hz, H-22), ba nhém methyl bac hai tai o
0.80, 0.78, 0.84 (d, J = 6.5 Hz, H-26, H-27, va H-28), va bén nhém methyl dang
singlet tai on 1.20, 1.05, 1.57 va 1.99 (s, H-18, H-19, H-21 va 3-OAc) (Bang 4.21).
Tién hanh phan tich phd *C NMR va HSQC (do trong dung méi CsDsN) ghi nhan
30 tin hiéu carbon, bao gdm bén carbon sp?, bao gdm hai carbon carbonyl tai 8¢ 202.5
(C-6) va 170.6 (OAc), cung mot lién két doi thé ba tai d¢c 121.4 (C-7) va 166.5 (C-8)
(Bang 4.21). Trong s6 26 carbon sp® con lai c6 tdm carbon methine [gdm ba carbon
oxymethine tai ¢ 66.0 (C-2), 71.2 (C-3), va 74.0 (C-22)], bay carbon methylene, bay
carbon methyl, va bén carbon khong mang proton (gom hai carbon mang oxy tai dc
84.0 (C-14) va 76.8 (C-20)] dugc ghi nhan (Bang 4.21). Céc dir liéu pho H va 13C
NMR nay, ciing vdi bay do bat bio hoa, cho thay hop chat XT49.1 ¢ khung carbon
ecdysteroid. Tién hanh so sanh dir liéu phd NMR cta hop chat XT49.1 véi cic
ecdysteroid di biét nhu polyporusterone A va punicesterone D cho thdy su tuwong
déng cao, ngoai trur sy xuét hién thém cua tin hiéu nhom acetyl [0c 170.6, 21.0/ oH
1.99 (s)] & hop chat XT49.1 [120, 121]. Vi tri ctia nhém acetyl tai C-3 duoc xac dinh
dua vao do dich chuyén héa hoc ctia C-3 bi kéo 1éch vé phia truong thép tai oc 71.2/
81 5.46 (br s), két hop véi so sanh véi cac dan xuit 3-OAc va 3-OH da biét [120,
121]. Piéu nay tiép tuc duoc khing dinh bdi cac twong tic COSY gitra H-1/H-2, H-
2/H-3, va H-3/H-4, cing véi twong tac HMBC tir H-1 d¢én C-3 (Hinh 4.81). Trén co
so phan tich chi tiét phd HMBC va COSY, cac vi tri ctia hop chat XT49.1 duogc xac
dinh day du.

Trén phd *H NMR do trong CD30D, hang sb bt cip ctia H-2 (dt, J = 4.0, 12.0
Hz) va H-3 (br d, J = 2.5 Hz) gitp xac dinh 2 proton H-2 va H-3 1an luot ndm & vi tri
axial va equatorial [121, 122]. Trén phé NOESY (do trong CsDsN), H-2 thé hién
tuong tac voi H-9 va H-3 nhung khong c6 tuong tac v6i H-5, trong khi H-5 thé hién
tuong tac NOE véi H-19, cho thdy H-2, H-3 va H-9 ¢6 hudng a, trong khi d6 H-5 va
H-19 quay vé phia mit phang B (Hinh 4.81). Ngoai ra, do dich chuyén hoa hoc cua
cac carbon C-24, C-25, C-26, C-27 va C-28 khac biét ro rang so vdi cac vi tri ctia hop
chat twong tu da biét 1a (24S)-polyporusterone A, cho thdy H-28 c6 huéng p [120].
Diéu nay duoc cing cb thong qua so sanh dir liéu phd H va 13C NMR cuia céc vi tri
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nay v6i hop chét ecdysteroid da biét 1 punicesterone D mang cdu hinh 24R [121].
Hon nita, ciu hinh twong d6i tai cac vi tri C-14, C-20 va C-22 cuia hop chat XT49.1
dugc x4c dinh 13 twong ddng voi cac hop chat twong tu da biét, dua trén sy tuong
ddng cao khi so sanh s6 liéu phd *H va 13C NMR tai cac vi tri C-13, C-14, C-15, C-
20, C-21 va C-22 [120-122]. Trén co sé cac phan tich phd néu trén, ciu tric cua hop

chit XT49.1 duoc xac dinh va dugc dit tén la polyporusterone H.
Bdng 4.21.S6 lidu phd NMR cua hop chat XT49.1

Vi tri &' &P | §4°(J=Hz) &0 | gydc (3= Hz)
1 38.0| 385| 1.82(m) 384 | 1.95(m);
2.23 (dd, 3.0, 13.5) 1.45 (t, 12.5)
2 68.1| 66.0| 4.28(m) 67.1 | 4.00(dt, 4.0, 12.0)
3 68.0| 712 5.46(brs) 71.8 | 5.17 (brd, 2.5)
4 325 295| 1.96(m) 303 | 1.80 (m)
1.78 (m)
5 513 51.9] 2.62(m) 52.6 | 2.26(dd, 5.0, 12.5)
6 2034 | 202.5 205.4
7 121.6 | 1214 6.22(s) 1220 | 5.85(d,2.5)
8 166.1 | 166.5 168.3
9 340 | 343 3.56(brs) 352 | 3.18(m)
10 38.6| 385 39.2
11 211 21.0| 1.84(m);1.72(m) | 214 | 2.01 (m); 1.73 (m)
12 320 31.9| 255(m);2.00(m) | 32.5 | 2.16(m); 1.90 (m)
13 48.1| 48.0 48.7
14 84.0 85.2
15 31.7| 31.6| 2.16(m);1.92(m) | 31.8 | 2.00(m); 1.61 (m)
16 214 213] 244(m);2.06(m) | 21.6 | 1.84 (m); 1.73 (m)
17 499 | 498 2.88(m) 504 | 2.38(m)
18 178 | 17.8] 1.20(s) 18.1 | 0.92(s)
19 244 242 1.05(s) 243 | 1.02(s)
20 76.8 | 768 77.9
21 213 214 157(s) 21.0 | 1.20(s)
22 745 | 740 3.90(d, 10.5) 752 | 3.49(dd, 1.5, 11.0)
23 373 | 36.7| 1.62(m);1.44(m) | 37.1 | 1.32(m);1.27 (m)
24 36.1| 355| 1.93(m) 36.2 | 1.62(m)
25 295| 33.6| 1.49(m) 347 | 1.57 (m)
26 213 | 20.1| 0.80(d,6.5) 204 | 0.93(d, 6.5)
27 160 | 18.6] 0.78(d,6.5) 18.8 | 0.89(d, 6.5)
28 157 15.1] 0.84(d,6.5) 152 | 0.88(d, 6.5)
3-OAc 170.6 172.6
21.0 | 1.99 (s) 21.1 | 2.13(s)

“ Po trong CsDsN, ® 125 MHz, © 500 MHz, ¢ CD;OD
# & cua hop chdt tham khdo [(24S)-polyporusterone A] do trong CsDsN [120]
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Hinh 4.81. Cac tuong tac HMBC (H—C), COSY (=) va NOESY (=->) ciia
XT49.1

x10 4 [M+H]*

521.3479

0.7 1 538.3734

0.3 457.2200

503.3403
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Hinh 4.82. Phé HR-ESI-MSMS cua hop chat XT49.1
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Hinh 4.91. Phé HSQC (CsDsN, 500 MHz) ciia hop chat XT49.1

T

MMMM&MJL

081

0LT
091
08T

orT
0ET
0ZT
07115

-
o w @ -~ =4 WL L Lo L] =
(=] (=] o o [=] (=] o o o o
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Hinh 4.94. Ph6 NOESY (CsDsN, 500 MHz) caa hop chat XT49.1
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4.1.3.2. Hop chit XT49.4: Stellatinol A (chét mdi)

OH OH
Hinh 4.95. C4u trdc hoa hoc cua hop chat XT49.4
Hop chat XT49.4 thu dugc ¢ dang bot mau tring. Trén phé HRESIMS ghi
nhan ion [M—H] tai m/z 239.0916 (tinh toan 1y thuyét cho cong thic phan tir

C12H1505 13 239.0919), turong tmg véi cong thirc phan tir C12H 1605 va nam do bét bio
hoa (Hinh 4.95). Pho "H NMR ghi nhan mét tin hiéu singlet ing v&i mot proton thom
tai 0H 6.35 (H-5), goi y su ¢c6 mat cia mdt vong benzene thé nam vi tri. Ngoai ra, hai
tin hi€u singlet cia nhém methoxy dugc quan sat tai du 3.80 (6-OCHs) va 3.39 (9-
OCHs) (Bang 4.22). Phan tich dit liéu pho *C NMR va HSQC cho thay sy hién dién
cua sau carbon sp? thudc vong benzene thé nam vi tri, moét nhom hemiacetal dic trung
tai du 5.51 / 6C 96.2 (C-1), hai nhom oxymethylene [6n 4.08 va 3.86 / 6c 58.5 (C-3)
va 0 4.66 va 4.64 / 6c 66.0 (C-9)], mot nhdm methylene va hai nhom methoxy (Bang
4.22). Vi tri cia hai nhém methoxy tai C-6 va C-9 dugc xac dinh thong qua céc tuong
quan HMBC lan luot tir 8u 3.80 dén 8¢ 159.7 (C-6) va tir du 3.39 dén dc 66.0 (C-9)
(Hinh 4.96). So sanh dit liéu pho 'H va *C NMR cuia hop chat XT49.4 v6i dan xuat
isochromane-1-one da biét (stellatin) va v&i hop chat XT49.5 cho thiy sy twong dong
tuong dbi, tuy nhién, phd NMR ctia hop chit XT49.4 ghi nhan thém mot carbon
hemiaxetal va mot nhom methoxy, thay thé 1an lugt cho nhém carbonyl va hydroxyl
trong stellatin [114], goi ¥ hop chat XT49.4 mang bo khung carbon isochromane-1-
ol. Vi tri ctia carbon hemiaxetal (C-1) duoc khang dinh thong qua tuong tic HMBC
tir H-3 dén C-1 va tir 8u 5.51 dén C-3, C-4a, C-8 va C-8a. Chudi nhanh —CH,—~OCHj;
tai C-7 dugc xac dinh boi cac tuong taic HMBC tir 6u 4.66 va 4.64 dén C-6, C-7 va
C-8. Ngoai ra, tuong quan HMBC tir 85 6.35 (H-5) dén C-4 va C-6 giup khang dinh
su hién dién ctia nhém hydroxyl tai C-8 (Hinh 4.96). CAu hinh tuyét dbi ctua hop chat
XT49.4 dugc x4c dinh 1a R thong qua cac tinh toan phé ECD sir dung 1y thuyét ham
mat d6 phu thudc thoi gian (TD-DFT) bang phan mém Gaussian 16W (Hinh 4.97).
Véi nhitng phan tich pho chi tiét da néu, cau trac cia hop chat XT49.4 duoc xac dinh
1a (R)-6-methoxy-7-(methoxymethyl)isochromane-1,8-diol, v&i tén goi stellatinol A.
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Bdng 4.22. S 1iéu phd NMR cua hop chat XT49.4

Vi tri o’ oc? o (Jin Hz)
1 166.5 96.2 5.51 (s)
63.9 58.5 4.08 (td, 3.5, 11.5)
3.86 (ddd, 1.0, 6.0, 11.5)
4 28.4 29.1 2.94 (m); 2.60 (dd, 3.0, 17.0)
4a 143.1 137.4
5 102.6 103.1 6.35 (s)
6 151.4 159.7
7 116.9 110.9
8 158.7 156.0
8a 105.2 115.9
9 47.1 66.0 4.66 (s); 4.64 (s)
6-OCHj 56.9 56.1 3.80 (5)
9-OCHj 58.2 339 (s)

“Po trong CD3;0D, "125 MHz, 500 MHz
* &c cuia hop chdt tham khdo do trong CDCls [114]

H,CON Lo

AN

S

OH OH
Hinh 4.96. Cac tuong tic HMBC (H—C), COSY (=) ctia XT49.4

- 4 (exptl. ECD)
g --- (R)-4 (calcd. ECD)
-+ (S)-4 (calcd. ECD)

Ag (relative unit)

200 220 240 260 280 300 320 340 360 380 400
Wavelength (nm)

Hinh 4.97. Ph6 ECD thwc nghiém va tinh toan cua hop chat XT49.4
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4.1.3.3. Hop chit XT49.2: Panuosterone

Hinh 4.104. Cau tric hoa hoc va twong tic HMBC (H—C) cta hop chit XT49.2

Hop chat XT49.2 c6 dang bot mau trang. Cac dir liéu ph6 'H va '3C NMR thu
dugc cho thay day ciing 12 mot hop chét ecdysteroid, twong ty nhu XT49.1. Theo do,
tién hanh so sanh cac dir liéu phd 'H va *C NMR ciia hop chat nay véi hop chat
XT49.1 cho két qua kha tuong d@)ng, ngoai tru sy thay thé tin hiéu cua mot nhoém
methine & XT49.1 bdi tin hiéu cia mot carbon khong lién két v4i proton mang oxy
tai 8¢ 76.2 (C-24) & XT49.2, dong thoi khong ghi nhan tin hiéu ctia nhom acetyl &
XT49.2, goi y 2 vi tri C-24 va C-3 & XT49.2 di bi hydroxy hoéa (Bang 4.23). Piéu
nay duoc khang dinh boi twong tic HMBC tir H-28 dén C-23, C-24, va C-25 va tir
H-1 dén C-3 (Hinh 4.104). Tién hanh so sanh s6 liéu phd NMR ciia hop chat nay (bao
gdm cac vi tri C-20, C-22 va C-24) véi hop chat panuosterone da biét [112] clng voi
cac hop chat da duoc xac dinh cu hinh tuyét déi [121], cho két qua hoan toan twong
ddng, qua d6 khang dinh cac vi tri va cdu hinh tuong ddi cua hop chat XT49.2. Nhu
vay, trén co s& cac phan tich phd néu trén, hop chit XT49.2 duoc xac dinh 1a
panuosterone. Pang chu ¥, hop chat nay van con it duoc phat hién tir ngudn vi ndm
[121].

Bdng 4.23. S6 liéu pho NMR cua hop chat XT49.2

Vl tl‘i &a,[l 12] &a,b &a,c,d (J= HZ)
1 37.38 37.4 1.82; 1.44
2 68.72 68.7 3.86 (dt, 3.5, 11.5)
3 68.52 68.5 3.97 (brs)
4 32.86 32.8 1.78; 1.73
5 51.80 51.8 2.41(dd, 4.5, 12.5)
6 205.42 206.4
7 122.30 122.3 5.84 (d, 2.5)
8 167.60 167.7
9 34.90 35.1 3.17
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10 39.30 39.3
11 21.54 21.5 1.83;1.73

12 32.44 32.4 2.14;1.90

13 48.0

14 85.40 85.4

15 31.83 31.8 1.98; 1.62

16 21.44 21.4 2.05; 1.84

17 50.19 50.2 2.29 (¢, 9.0)
18 17.98 18.0 0.92 (s)

19 24.40 24.4 0.9 (s)

20 77.81 77.8

21 20.69 20.7 1.23 (s)

22 74.06 74.1 3.81(d, 10.5)
23 41.18 412 1.77; 1.47

24 76.26 76.2

25 37.28 37.2 1.93

26 18.82 18.8 0.94 (d, 7.0)
27 17.30 17.3 1.01 (d, 6.5)
28 22.16 222 1.10 (5)

“Po trong CD30D, b125 MHz, <500 MHz
4 Cdc tin hiéu bi chong lap khong dwoc gan dé boi

4.1.3.4. Hop chiit XT49.3: Makisterone A

Hinh 4.105. Cau trdc héa hoc va tuong tac HMBC (H—C) caa hop chat XT49.3

Hop chat XT49.3 c6 dang bot mau trang. Tién hanh so sanh cac dit liéu pho
'H va *C NMR ctia hop chét nay v6i hop chat XT49.1 cho két qua kha twong dong,
ngoai trir khong ghi nhéan tin hiéu ctia nhom acetyl & XT49.3 va c6 su thay thé tin
hiéu cia mdt nhém methine & XT49.1 boi tin hi¢u cia mot carbon khong lién két véi
proton mang oxy tai dc 71.0 (C-25) & XT49.2, goi y vi tri C-3 va C-25 cua XT49.3
d3 bi hydroxy hoa (Bang 4.24). Diéu nay duoc khing dinh boi twong tic HMBC tir
H-26 va H-27 d&én C-25 va tir H-1 d&én C-3 (Hinh 4.105). Tién hanh so sanh sé liéu
phd NMR cua hop chit nay (bao gdm cac vi tri C-20, C-22 va C-24) véi hop chit
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makisterone A va véi cac hop chat c6 cau hinh tuyét d6i da biét [113, 121] cho két
qua twong dong, do d6, hop chat XT49.3 duoc xac dinh 1a makisterone A. Pang cha
¥, day 1a 1an dau tién hop chét ndy dugc phan lap tir ngudn vi nAm.

Bdng 4.24. S6 1iéu phé NMR cuia hop chit XT49.3

Vl tri &:a,[l 13] &:b,c &b,d (J= HZ)

1 37.4 36.6 1.60; 1.26

2 68.7 66.7 3.60

3 68.5 66.5 3.76 (br s)

4 32.9 31.5 1.57;1.48

5 51.8 50.0 2.20

6 206.5 202.6

7 122.2 120.4 5.62 (d, 2.0)

8 168.0 165.2

9 35.1 33.1 3.00 (br t, 8.0)

10 39.3 37.6

11 21.5 20.0 1.88; 1.64

12 32.5 30.8 2.00; 1.72

13 46.8

14 82.3 82.9

15 31.8 30.2 1.78; 1.50

16 21.4 20.0 1.64; 1.53

17 50.4 48.5 2.21

18 18.1 17.1 0.77 (s)

19 24.4 23.8 0.85 (s)

20 78.0 75.8

21 21.0 20.8 1.06 (s)

22 75.4 73.0 3.27(dd, 1.5, 11.5)

23 34.5 33.1 1.44; 0.94 (t, 12.0)

24 41.7 39.5 1.60

25 73.8 71.0

26 27.5 27.2 1.03 (s)

27 26.1 26.6 1.02 (s)

28 14.2 0.82 (d, 7.0)
2-OH 4.40 (br s)
3-OH 431(d, 2.5)
14-OH 4.62 (s)
20-OH 3.56 (s)
22-OH 429 (d, 5.0)
25-OH 4.00 (s)

“Po trong CD3;0OD, " DMSO-ds, € 125 MHz, 500 MHz
4 Cdc tin hiéu bi chong lap khéng dwoc gan dé boi
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4.1.3.5. Hop chit XT49.5: Stellatin
HaCO s A, HaCON S
HO 0O HO é: 7)70
N— 7
OH O OH O

Hinh 4.106. Cau trdc héa hoc va tuong tac HMBC (H—C) caa hop chat XT49.5

Hop chat XT49.5 c6 dang bot mau trang. Tién hanh so sanh cac dir liéu phd
'H va '3C NMR cua hop chit nay v6i hop chit XT49.4 cho két qua kha twong dong,
ngoai trur su thay thé tin hiéu ctia mot nhom oxymethine & XT49.1 bdi tin hi¢u cia
mot carbon carbonyl tai 8¢ 171.5 (C-1) & XT49.5, goi ¥ hop chat XT49.5 thudc nhom
3,4-dihydroisocoumarin (Bang 4.25). Vi tri ciia nhom carbonyl duoc khang dinh boi
tuong tac HMBC tir H-3 dén C-1 (Hinh 4.106). Nhu vay, hop chat XT49.5 duoc xac
dinh 1a stellatin [123].

Bang 4.25. S6 liéu phd NMR cua hop chat XT49.5

4.1.3.6.

V! tri &:a, [123] &:b,c a_|b,d (J= HZ)
1 169.3 171.5
3 67.5 69.2 4.56 (t, 6.0)
4 28.0 28.8 3.08 (t, 6.0)
4a 141.1 143.9
5 101.2 102.8 6.56 (s)
6 163.0 165.5
7 114.9 115.5
8 161.4 162.9
8a 102.4 103.3
9 53.9 53.0 4.69 (s)
6-OCH; 55.9 56.6 3.94 (s)

@ Po trong D>0, * CD30D, ¢ 125 MHz, ¢ 500 MHz

Hop chit XT49.6: Embeurekol C

Hinh 4.107. Cau trac héa hoc va trong tic HMBC (H—C) cua hop chit XT49.6
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Hop chit XT49.6 c6 dang bot mau trang. Trén phé 'H NMR ghi nhan mot tin
hi¢u singlet cia mot proton thom tai ou 6.43 (H-6), goi ¥ su c6 mat cua mot vong
benzene thé nim vi tri. Ngoai ra, tin hi¢u singlet cia mdt nhém methoxy tai ou 3.82
(4-OCH3), mot doublet cia mot nhom methyl bac 2 tai 6u 0.95 (J = 6.5 Hz, H-2') va
tin hi€u ctua hai nhém oxymethine tai oy 5.60 (d, J = 2.5 Hz, H-3) va 4.44 (dd, J =
2.5, 6.5 Hz, H-1) (Bang 4.26). Phan tich dit liéu phd '*C NMR va HSQC ghi nhin
11 tin hiéu carbon, bao gém mot carbon carbonyl tai dc 171.9 (C-1), sau carbon sp?
thudc vong benzene thé nam vi tri va 4 carbon sp? trong d6 c¢6 2 nhom oxymethine,
mot nhém methoxy va mot nhom methyl (Bang 4.26). Céc dit kién phd nay goi ¥ hop
chét nay thudc nhom isobenzofuranone. Theo dé, s6 lidu phd 'H va '3C NMR ciia hop
chat XT49.6 hoan toan tuong ddng v6i hop chat isobenzofuranone di biét, cho thay
su phit hgp vé cdu tric ciia 2 hop chat [115]. Pidu nay duoc khang dinh bai cac tuong
tac trén phd HMBC, trong d6, twong tac tir du 3.82 tdi C-4 giup xac dinh nhom
methoxy tai C-4 (Hinh 4.107). Ngoai ra, twong tac tr ou 0.95 tdi C-3 va C-1' giup
khang dinh vi tri ciia nhanh CHs-CH(OH)- tai C-3 ctia vong y-lactone. Nhu vy, hop
chat XT49.6 duogc xac dinh 1a embeurekol C.

Bdng 4.26. S6 liéu phd NMR cuia hop chat XT49.6

Vi tri S 1115] Sche S04 (J = Hz)
1 167.9 171.9
3 82.0 84.7 5.60 (d, 2.5)
4 134.2 136.5
5 156.7 159.4
6 104.4 105.7 6.43 (s)
7 153.6 155.5
8 102.8 104.4
9 140.4 141.1
4-OCH; 59.8 60.9 3.82 (s)
1’ 66.1 68.6 4.44 (dd, 2.5, 6.5)
2 15.1 15.4 0.95 (d, 6.5)

“ Po trong DMSO-ds,” CD30D, € 125 MHz, ¢ 500 MHz
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4.1.3.7. Hop chdt XT49.7: Oxepinamide D

Hinh 4.108. C4u trdc héa hoc va turong tac HMBC (H—C) caa hop chat XT49.7

Hop chat XT49.7 c6 dang bot mau trang. Trén phé 'H NMR ghi nhan tin hiéu
cac 5 proton thom, trong d6 c6 2 cdp proton ddi xung tai du 7.13 (br d, 8.5, H-2' va
H-6") va 7.28 (br t, 8.5, H-3’ va H-5") va mot proton tai éu 7.26 (br t, 8.5, H-4"), goi
¥ su ¢6 mit ciia vong phenyl (Bang 4.27). Ngoai ra, tin hiéu cta bon proton olefin
dugc ghi nhan tai ou 6.25 (d, 5.0, H-8), 5.77 (t, 5.0, H-9), 6.23 (dd, 5.0, 11.0, H-10),
va 6.67 (d, 11.0, H-11), goi ¥ su xuat hién cua 2 lién két d6i thé hai vi tri. Tin hiéu
cua mdt nhém methyl bac 2 tai 6u 0.51 (d, 7.0, H-16) cling dugc nhan dién trén phé.
Phén tich dit liéu phd *C NMR va HSQC ghi nhan 19 tin hiéu carbon, bao gém 2
carbon carbonyl tai dc 168.1 (C-1) va 161.9 (C-13), 13 carbon sp? va 4 carbon sp*
(Bang 4.27). Trong s cac carbon sp?, tin hiéu ctia mot vong phenyl, 2 lién két d6i thé
hai vi tri, va 3 carbon khong lién két véi proton [trong d6 co6 2 tin hi¢u c6 do dich
chuyén héa hoc xa vé phia truong thap tai 8c 158.9 (C-4) va 164.5 (C-6)]. Pho HMBC
ghi nhan tuong tac cua cac proton olefin tai on 6.67 (H-11) vo1 oc 164.5 (C-6), 118.4
(C-9),va 161.9 (C-13), cua dun 6.23 (H-10) v&i d¢ 144.7 (C-8) va 112.1 (C-12), va cua
3 6.25 (H-8) voi 8¢ 164.5 (C-6), goi v c6 sy xuat hién cia mot vong oxepin trong
phan tir (Hinh 4.108) [116]. Twong tu, trong sd cc carbon sp?, mot nhom methine
lién két véi nitro tai 8¢ 53.6 (C-15), mot methylene tai 5c 48.5 (C-17), mot methyl va
mot carbon khong lién két véi proton c¢6 d6 dich chuyén hoa hoc xa vé phia trudng
thp tai 8c 85.7 (C-3) duoc ghi nhan. Cac s liéu phd nay goi ¥ hop chat XT49.7
thudc nhom alkaloid pyrimidine c6 chira vong oxepin. Theo d6, tién hanh so sanh s6
liéu pho 'H va *C NMR cua hop chat XT49.7 véi hop chat alkaloid pyrimidine c6
chtra vong oxepin di biét cho két qua hoan toan tuong doéng, cho thay su pht hop vé
cAu trac cua 2 hop chit [116]. Cac vi tri dugc khing dinh béi phén tich chi tiét phd
HMBC. Trong do, vi tri cua nhdm methyl tai C-15 dugc khrflng dinh boi tuong tac
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HMBC tir 85 0.51 (H-16) dén 8¢ 168.1 (C-1) va 53.6 (C-15) (Hinh 4.108). Vi tri ctia
vong benzyl tai C-3 duoc xac nhin bdi twong tac tir 8y 3.70 va 3.20 (H-17) dén 8¢
85.7 (C-3) va 158.9 (C-4). Trén co s& cac phan tich phd néu trén, hop chit XT49.7
duoc xac dinh 1a oxepinamide D.

Bdng 4.27. S6 liéu phd NMR cuia hop chat XT49.7

Vi tri o [116] &:b,c &b,d (J= HZ)
1 165.0 168.1
3 84.3 85.7
4 157.7 158.9
6 162.3 164.5
8 143.6 144.7 6.25 (d, 5.0)
9 117.3 118.4 5.77 (t,5.0)
10 128.5 129.7 6.23 (dd, 5.0, 11.0)
11 125.1 125.9 6.67 (d, 11.0)
12 109.8 112.1
13 159.6 161.9
15 51.5 53.6 4.69 (q,7.0)
16 17.7 18.3 0.51(d, 7.0)
17 46.4 48.5 3.70 (d, 13.0)
3.20 (d, 13.0)
1’ 134.6 135.5
2,6 130.6 132.0 7.13 (br d, 8.5)
3,5 128.5 129.9 7.28 (brt, 8.5)
4 1273 128.9 7.26 (brt, 8.5)

“ Po trong DMSO-ds, * CD3;OD, © 125 MHz, ¢ 500 MHz

4.1.3.8. Hop chit XT49.8: Oxepinamide F

HsCO O HscO O
10/ 15 O ( \ O
2 N 1 N7
‘o B\Né{NH R AN
19 -, \
1771 54 \»\_;,\,

Hinh 4.109. Cau trac héa hoc va tuong tac HMBC (H—C) cta hop chat XT49.8
Hop chit XT49.8 c6 dang bot mau trang. Dit liéu phd 'H va '*C NMR ctia hop
chét nay kha twong déng voi hop chit XT49.7 cho thdy hop chit XT49.8 ciing thudc
nhom hop chat alkaloid pyrimidine c6 chira vong oxepin tuong tu nhu XT49.7. Diém
khac biét giita 2 hop chat 1a si xuét hién thém cia mot nhom methoxy tai du 2.88 (s)/

8¢ 53.7 (12-OCH3) & XT49.8 va su thay thé mot methyl bac 2 ctia XT49.7 biang mot
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nhanh sec-butyl [6n 3.03 (m)/ d¢ 33.9 (C-17), 6u 1.37 (m)/ d¢c 27.5 (C-18), 6u 0.86 (t,
J=7.0 Hz)/ 6c 12.3 (C-19), du 1.03 (d, J= 7.0 Hz)/ 3¢ 18.2 (C-20)] & XT49.8 (Bang
4.28). Vi tri cia nhom methoxy tai C-12 dugc khing dinh béi twong tac tir du 2.88
toi d¢ 78.3 (C-12) (Hinh 4.109). Ngoai ra, nhanh sec-butyl dugc xac dinh tai C-3
thong qua twong tac HMBC tur 6u 1.03 (H-20) t&i 6c 125.2 (C-3) va tur ou 3.03 (H-
17) dén 8¢ 125.2 (C-3) va 117.3 (C-4). Vi nhitng bién giai phd néu trén, hop chat
XT49.8 duoc xac dinh 1a oxepinamide F [116].
Bdng 4.28. S liéu phd NMR cua hop chat XT49.8

Vi tri S 11161 Sche P (J = Hz)

1 165.4 167.9

3 123.4 1252

4 115.1 117.3

6 151.8 153.8

8 1445 145.4 6.69 (d, 7.0)

9 104.0 105.3 5.50 (t, 7.0)

10 130.9 132.4 6.29 (dd, 7.0, 10.0)

11 127.0 127.7 5.77 (d, 10.5)

12 76.3 783

13 166.4 166.3

15 55.8 57.8 5.40 (dd, 5.5, 8.5)

16 36.4 38.1 3.26 (dd, 5.5, 13.5)
3.02 (m)

17 32.1 33.9 3.03 (m)

18 25.6 27.5 1.37 (m)

19 12.1 12.3 0.86 (t, 7.0)

20 17.8 18.2 1.03 (d, 7.0)

12-OCH; 523 53.7 2.88 (s)
T 135.1 136.3
2,6 129.6 131.0 7.17 (br d, 8.5)
3,5 128.3 129.6 727 (td, 1.5, 8.5)
4 126.8 128.3 7.22 (brt, 8.5)

a Do trong DMSO-ds,® CD;OD, ¢ 125 MHz, 9 500 MHz



4.1.3.9.

Hinh 4.110. CAu trdc héa hoc va trong tac HMBC (H—C) caa hop chat XT49.9

Hop chat XT49.9 c6 dang bot mau tring. Dir liéu phd 'H va '*C NMR cua hop
chét nay khé trong dong voi hop chit XT49.7 cho thiy sy twong dong vé cdu trac
cua 2 hop chit. Tuy nhién, o dich chuyén carbon & mét sb vi tri co sy khac biét dang
ké nhu [XT49.9 (CD;0D): 8¢ 171.4 (C-1), 84.0 (C-3), 156.8 (C-4), 19.3 (C-16), 45.4
(C-17) so v6i XT49.7 (CD;0OD): d¢ 168.1 (C-1), 85.7 (C-3), 158.9 (C-4), 18.3 (C-
16), 48.5 (C-17)], goi y 2 hop chéat ¢6 cau hinh khac nhau & vi tri C-3 (Béang 4.29).
Diéu nay dugc khang dinh bang su twong dong hoan toan khi so sanh s liéu pho cia
XT49.9 véi hop chat tham khao c6 cAu hinh 3R [117] cung véi phan tich chi tiét cac
tuong tac phd HMBC (Hinh 4.110). Nhu vay, hop chit XT49.9 duoc xac dinh 1a

oxepinamide J.
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Hop chit XT49.9: Oxepinamide J

g0

b~

N

Bdng 4.29. S6 liéu pho NMR cua hop chat XT49.9

Vl tri ot [117] &b,c a_|b,d (J= HZ)
1 168.8 171.4
3 82.5 84.0
4 1554 156.8
6 161.5 164.1
8 143.4 144.5 6.20 (d, 5.5)
9 117.4 118.4 5.76 (1,5.5)
10 128.5 129.6 6.25 (dd, 5.5, 11.0)
11 125.0 126.0 6.68 (d, 11.0)
12 110.1 112.3
13 159.8 162.3
15 52.0 54.0 4.80 (q, 7.0)
16 18.4 19.3 1.63 (d, 7.0)
17 43.0 45.4 3.82(d, 14.0)
3.31(d, 14.0)
1’ 135.0 135.7
2,6 130.8 132.0 7.34 (br d, 8.0)
3,5 127.8 129.2 7.24 (brt, 8.0)
4 126.6 128.3 7.19 (br t, 8.0)

2 Do trong DMSO-ds,® CD3s0OD, ¢ 125 MHz, ¢ 500 MHz
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4.1.3.10.  Hop chit XT49.10: Protubonine B

Hinh 4.111. Cau tric hda hoc va twrong taic HMBC (H—C) cua hop chat XT49.10

Hop chat XT49.10 c6 dang bt mau trang. Trén phé '"H NMR ghi nhén tin hiéu
cac proton thom tuong ing véi hé spin AA'BB' tai ou 7.96 (d, J = 8.0, H-7), 7.42 (td,
1.0, 8.0, H-8), 7.24 (td, 1.0, 8.0, H-9), 7.61 (dd, 1.0, 8.0, H-10), goi ¥ su c6 mat cua
mot vong benzene thé 1,2. Ngoai ra, cua 2 nhom methyl bac 2 tai 6u 0.98 va 0.95 (J
= 6.5 Hz, H-14 va H-15) va tin hi¢u singlet cua hai nhém methyl khac tai dy 2.64 (H-
17) va 2.04 (10b-OAc) (Bang 4.30). Phan tich dit liéu ph6 *C NMR va HSQC ghi
nhan 21 tin hiéu carbon, bao gdm 4 carbon carbonyl tai 5c 170.3 (C-1), 168.8 (C-4),
174.0 (C-16), 171.2 (10b-OAc), 6 carbon sp? thudc vong benzene thé 1,2, cing voi
11 carbon sp® (Bang 4.30). Tin hiéu ctia 2 nhom acetyl duoc khing dinh thong qua
tuong tic HMBC 1an luot tir 8u 2.64 va 2.04 t6i 8¢ 174.0 (C-16) va 171.2 (10b-OAc)
(Hinh 4.111). Trong sd 9 carbon sp® con lai, tin hiéu 2 nhém methylene tai 8¢ 40.1
(C-11 va C-12), 4 nhém methine [trong d6 c6 3 nhom lién két véi nitro tai dc 54.5
(C-3), 81.0 (C-5a), va 58.8 (C-11a)], va 2 nhom methyl béac 2 con lai (Bang 4.30).
Cac dir kién pho nay goi ¥ hop chat nay thuoc nhom diketopipierazine alkaloid [118,
124]. Tién hanh so sanh s liéu ph6 'H va '3C NMR ctia hop chit XT49.10 véi hop
chét diketopipierazine di biét cho két qua hoan toan twong ddng, cho thiy su phu hop
vé cdu trac cua 2 hop chat [118]. Vi trf ctia 2 nhom acetyl duoc khiang dinh théng qua
d6 dich chuyén hoa hoc vé phia truong thip tai 89.1 (C-10b) va tuong tac HMBC tir
O 6.52 (H-5a) téi oc 174.0 (C-16). Vi tri cia nhanh isobutyl tai C-3 dugc xac nhan
budi tin hiéu tir 8u 1.95 va 1.56 (H-12) dén ¢ 54.5 (C-3) va 168.8 (C-4). Cudi cing,
hop chat XT49.10 duoc xac dinh 1a protubonine B.
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Bdang 4.30. S liéu phoé NMR cua hop chat XT49.10

Vl tri &a,[llS] é‘cb,c &b,d (J= HZ)
1 167.7 170.3
3 53.3 54.5 4.10 (m)
4 166.3 168.8
Sa 80.1 81.0 6.52 (s)
6a 144.6 145.8
7 119.3 120.1 7.96 (d, 8.0)
131.5 131.9 7.42 (td, 1.0, 8.0)
9 125.2 126.4 7.24 (td, 1.0, 8.0)
10 124.9 125.7 7.61 (dd, 1.0, 8.0)
10a 127.9 130.0
10b 88.1 89.1
11 39.5 40.1 3.16 (dd, 5.5, 12.0)
2.74 (t, 12.0)
l1a 58.1 58.8 4.00 (ddd, 1.5, 6.0, 12.0)
12 39.6 40.1 1.95 (m)
1.56 (m)
13 24.5 25.6 1.89 (m)
14 23.4 23.4 0.98 (d, 6.5)
15 21.2 22.2 0.95 (d, 6.5)
16 171.4 174.0
17 23.7 23.8 2.64 (s)
10b-OAc 169.6 171.2
21.2 21.1 2.04 (s)

2 Po trong CDCls,” CD30D, ¢ 125 MHz, ¢ 500 MHz

4.2. Hoat tinh sinh hoc ciia cic hop chat

4.2.1. Hoat tinh trc ché sw sin sinh NO va gdy djc té bao ung thw ciia cdc hop chit
phan lap tir chung Aspergillus sp. DVXT-221

Trong y hoc ) truyén, R. stylosa da dugc sur dung tir 1au dé hd trg diéu tri vét
thuong, bénh thap khop, tua miéng, tiéu ra mau, cac rdi loan chiic ning gan, dau nhirc
co, dau lung va dau xuong. Nhiéu nghién ctru duoc 1y hién dai da ching minh cac
dich chiét tir cdy R. stylosa thé hién nhiéu hoat tinh sinh hoc dang chi y, bao gom
khang viém, khang khuan, chong oxy hoa, giy ddc té bao ung thu ha sét [93]. Trén
co s do, cac hop chat phan lap tir chung vi ndm Aspergillus sp. DVXT-221 tir ciy

R. stylosa duroc tién hanh d4nh gia hoat tinh gay doc té bao va khang viém théng qua

mo hinh &c ché san sinh NO ¢ dong té bao RAW264.7.
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Két qua danh gia anh hudéng cua cac hop chét thir nghiém d6i voi sy séng sot
ctia té bao bang phuwong phap MTT cho thiy cac hop chat khong co doc tinh dang ké
d6i v6i dong té bao thir nghiém (Bang 3.1). Két qua thir nghiém hoat tinh &rc ché sy
san sinh NO cho thdy 2 hop chit XT37.1 va XT37.9 trc ché manh su san sinh NO &
té bao dai thuc bao RAW264.7 kich thich bang LPS (Bang 3.1). Tién hanh phan tich
so sanh cdu trac va hoat tinh sinh hoc ctia cac dong phan ergot alkaloid (XT37.1-
XT37.5) cho thiy cac yéu td nhu ciu hinh H-10(8) ¢ hop chat XT37.1, hudng quay
o ctiia nhoém prenyl tai vi tri C-3 & hop chat XT37.3 ¢6 anh huéng khé tich cuc dén
kha nang trc ché san sinh NO. Bén canh do, sy hién di¢n ciia nhdm methyl ester dong
g6p hoat tinh trc ché NO t6t hon so voi nhom carboxyl khi quan sat hoat tinh cia 2
hop chat XT37.8 va XT37.9.

Trén co s két qua thir nghiém kha nang tc ché san sinh NO, hop chat XT37.1
va XT37.9 dugc tién hanh nghién cau kha nang lién két vai trung thm hoat dong cua
enzyme iNOS - enzyme x(c tac cho qua trinh tdng hop NO trong cac dai thuc bao.
Theo d6, nghién cau md phong docking phén tir ciia 2 hop chat XT37.1 va XT37.9
Vé6i cau tric tinh thé cia enzyme iNOS (PDB ID: 3E6T) duoc phan tich thong qua
cong cu docking AutoDock 4.2 (Hinh 4.112). Két qua cho thay chat XT37.1 c6 kha
nang gan két tét tai ving hoat dong caa enzym (ning luong lién két —12.71 kcal/mol),
thé hién qua su hinh thanh lién két hydro véi géc amino acid Val346, cling véi nhiéu
tuong tac ky nudc vai cac acid amin quan trong nhu Ala345, Phe363, Gly365,
Trp366, Glu371, Pro344, Tyr367, Asp376, Tyr341, GIn257 va Asn364. Su hién dién
dong thoi caa lién két hydrogen va tuong tac ky nudc ndy cho thay chat XT37.1 ¢c6
thé chiém gii viing hoat dong mot cach hiéu qua, tir d6 tc ché hoat dong xdc tac cua
enzym iNOS. Pang cha ¥, niang luong lién két cua XT37.1 ddi voi trung tam hoat
dong cia enzyme twong duong so voi nang luong lién két cua ligand tham chiéu AR-
C118901 cua enzyme nay (—11.56 kcal/mol) cho thay &i luc cao cua XT37.1. Ngoai
ra, hop chat XT37.9 thé hién twong tac vai trung tdm hoat dong caa iNOS, véi ning
lugng lién két —6.62 kcal/mol, thdng qua cac lién két H vai cac goc Phe363 va Pro344
va GIn257 va cac tuong tac ky nudc véi cac gbc amino acid nhu Tyr341, Tyr367,
Val346, Ala345 va Asn364. Két qua docking phan tir cho thy sy hién dién dong thoi
cua lién két hydrogen va tuong tac ky nuéc cho thay 2 hop chat XT37.1 va XT37.9
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cd thé chiém gitr viing hoat dong mot cach hiéu qua, tir d6 c6 thé Gc ché hoat dong
xuc tac cua enzym iNOS trong san sinh NO. Diéu nay cung cé gia thuyét rang ca 2
hop chét tc ché su san sinh qua mic NO thong qua diéu hoa hoat dong caa iINOS
trén dong té bao RAW264.7 duoc kich thich boi LPS. Nhirng phat hién cho thay tiém
nang nghién ciru sau hon vé hoat tinh khang viém caa 2 hop chat XT37.1 va XT37.9.

Trén co s& két qua hoat tinh gay doc té bao caa cac hop chat XT37.5, XT37.7,
XT37.8, va XT37.10 di duoc nghién ciru va cong bd trén thé gisi [85-87], hoat tinh
gy doc té bao cua cac hop chat caa XT37.1-XT37.4, XT37.6 va XT37.9 dbi véi 2
dong té bao ung thu biéu mé 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 té bao
yéu d6i véi ca dong té bao HepG2 va MCF7, vai gia tri 1Cso dao dong tir 61.1 + 3.1
dén 77.2 + 1.5 uM (Bang 3.1), trong khi cac hop chat XT37.2, XT37.4, XT37.6 va
XT37.9 khong thé hién hoat tinh gay doc té bao trén ca hai dong té bao (ICso > 100

(a) (b) (c)

Hinh 4.112. M6 hinh docking phén tir 3D (a) va tuong tac 2D vai protein iNOS cua
hop chat XT37.1 (b) va XT37.9 (c)

4.2.2. Hoat tinh irc ché sw sin sinh NO va gdy dc té bao ung thw ciia cdc hop
chit phan lap tiv chiing Trichoderma sp. GXT-22.1

Céc nghién ctru duoc 1y & cdy E. agallocha di chimg minh rang cac dich chiét
va hop chat phan lap tir loai thuc vét ndy thé hién nhiéu hoat tinh sinh hoc dang cht
¥, bao gdm chdng oxy hoa, khang khuan, khang viém, giam dau, chong loét, chong
ung thu, chdng dai thio dudong va bao vé chong su phat trién ctia khdi u [105]. Trén
co s& d6, cac hop chét phan lap tir sinh khdi chung vi nAm Trichoderma sp. GXT-
22.1 tir cay E. agallocha dugc tién hanh danh gia hoat tinh gay gay doc té bao va
khang viém.
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Két qua danh gia hoat tinh trc ché san sinh NO & té bao RAW?264.7 kich thich
boi LPS cho thay hop chat XT47.1 thé hién hoat tinh sinh hoc ndi bat, voi kha ning
trc ché sy san sinh NO, véi gia tri ICso dat 37.5 + 2.6 uM, trong khi cac hop chét con
lai (trir XT47.6 vd XT47.7 khong c6 hoat tinh) chi thé hién tac dung trc ché twong
d6i thap voi su san sinh NO, voi gia tri ICso ndm trong khoang tir 60.2 dén 86.5 uM
(Bang 3.2). Bén canh d6, cac hop chit thir nghiém déu khéng c6 doc tinh dang ké doi
v6i dong té bao thir nghiém (Bang 3.2). Két qua md phong docking phén tir cho thay
hop chat XT47.1 ¢ kha ning twong tac hidu qua véi vi tri hoat dong ciia enzyme
iNOS, v6i ning lugng lién két —6.34 kcal/mol (Hinh 4.113). Cu thé, hop chat XT47.1
hinh thanh lién két hydro vai goc Glu371 va tuwong tac ky nudc véi nhidu géc amino
acid quan trong khac nhu Tyr341, GIn257, Tyr367, Ala345, Pro344, Val346, Gly365,
Phe363 va Asn364. Nhiing twong tac nay cho thay hoat tinh trc ché NO cuia hop chat
XT47.1 ¢6 thé lién quan mat thiét dén kha ning gin két v6i iNOS dé diéu hoa hoat
dong ctiia enzyme nay.

Céc hop chat XT47.1-XT47.8 dugc danh gia hoat tinh gay doc té bao ddi véi
hai dong té bao ung thu 1a MCF-7 va HepG2. So v&i chat d6i ching duong ellipticine
(ty 1& chét té bao dat 80.7% trén MCF-7 va 84.6% trén HepG2 & nong do 2 pg/mL),
tat ca cac hop chat thir nghiém déu c6 gay chét té bao thap hon ¢ nong do 100 uM
((Bang 3.2). Pbi voi dong té bao MCF-7, hop chat XT47.4 thé hién hoat tinh cao
nhat, véi ty 16 gdy chét té bao dat 39.3 + 2.3%, tiép theo 1a XT47.1 (32.9 + 1.9%) va
XT47.3 (25.4 + 1.9%), trong khi cac hop chat 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 thiy
hoat tinh cao nhat, véi ty 18 gay chét té bao dat 41.5 + 3.0%, trong khi cac hop chat
XTA47.3, XT47.4 va XTA47.7 giy ché té bao & mirc thap hon, trong khoang tir 21—
23%. Cac két qua cho thay chi c6 hop chit XT47.1 va XT47.4 thé hién hoat tinh gdy
doc té bao van ¢ mirc yéu, cic hop chat con lai khong gdy anh huong dang ké dén
kha nang séng s6t cua té bao va duoc xem la khong c6 ddc tinh & néng do thuc

nghiém.
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Hinh 4.113. M hinh docking phéan tir 3D (a) va tuong tac 2D (b) voi protein INOS
cua hop chat XT47.1

4.2.3. Hoat tinh tec ché sw sin sinh NO va gdy djc té bao ung thw ciia cdc hop chit
phan ldp tir chung Aspergillus sp. BCXT-22.1

Déi vai loai S. caseolaris, hoat tinh chong oxy héa va khang vi sinh vt 1a hai
huéng nghién ctru duoc quan tim nhiéu. Ngoai ra, nhiéu nghién ciru con ghi nhan
cac tac dung sinh hoc khac nhu trc ché hé than kinh trung wong, chong tiéu chay, diéu
hoa chuyén héa, khang viém, giam dau, ha s6t va chéng di tmg. Tuy nhién, cac nghién
ctru vé hoat tinh gdy doc té bao ung thu con twong ddi han ché [119]. Trén co s& két
qua sang loc cho thay chung Aspergillus sp. BCXT-22.1 thé hién hoat tinh gay doc té
bao manh trén cic dong té bao ung thu thir nghiém, cac hop chit XT49.1-XT49.10
phan lap tir ching Aspergillus sp. GXT-22.1 dugc thir nghiém hoat tinh gay doc té
bao dbi véi 2 dong té bao ung thu nguoi, bao gdbm MCE-7 va HepG2 bang phuong
phap SRB. Két qua cho thay, trong cic hop chit thir nghiém, hop chat XT49.1 thé
hién hoat tinh gy doc té bao trén ca 2 dong té bao MCF-7 va HepG2, véi gié tri ICso
lan luot 1a tir 75.41 + 5.76 va 87.65 + 3.49 uM (Bang 3.3). Cac hop chat XT49.2—
XT49.7, XT49.9 va XT49.10 chi thé hién hoat tinh gdy doc & muc yéu trén dong té
bao MCF-7, véi 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 pM).

Ngodi ra, tt ca cac hop chét dugc khao sat cling duoc danh gia hoat tinh chdng
viém thong qua kha ning e ché san xuat NO trong té bao vi than kinh BV2 dugc
kich thich béi LPS. O ndng d6 khong gay doc tinh ddng ké d6i v6i té bao thir nghiém
(40 uM), hau hét cac hop chat chi thé hién tac dung tc ché yéu, véi ty 16 trc ché NO
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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 thidy mirc trc 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 so két qua sang loc nay, 2 hop chit XT49.4
va XT49.8 da duoc chon dé tién hanh mé phong docking phan tir nham khao sat kha
nang gan két v4i vi tri hoat dong ciia enzyme iNOS (PDB ID: 3E6T). Két qua docking
cho thiy ca hai hop chat XT49.4 va XT49.8 déu c6 kha ning twong tac voi vi tri hoat
dong ciia iINOS thong qua lién két hydro va cac twong tac ky nude véi cac gbe amino
acid dic hiéu, v6i nang luong lién két 1an luot 1a —7.02 va —10.31 kecal/mol, cho thay
ai luc gin két voi vi tri hoat dong cua enzyme (Hinh 4.114). Tuong ty nhu voi céc
nghién ctru trén thé gidi, hop chat XT49.4 hinh thanh lién két hydro véi amino acid
Glu371, ddy duoc xem 1a mot amino acid quan trong trong co ché xtic tac ciia iNOS,
va tuong tac ky nude voi cac ge GIn257, Tyr367, Pro344 va Val346. Trong khi do,
hop chat XT49.8 c6 lién két hydro v&i amino acid Tyr367 va nhom Hem901, dong
thot tuong tac ky nudce voi cdc amino acid quan trong khac nhu GIn257, Arg260,
Glu371, Tyr341 va Pro344. Nhiing két qua nay cho thay hoat tinh rc ché NO cuia cac
hop chit XT49.4 va XT49.8 c6 thé lién quan dén kha ning diéu hoa hoat dong cua

iNOS thong qua tuong tac voi vung hoat dong cia enzyme.
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Hinh 4.114. M0 hinh docking phan tir 3D va tuong tac 2D véi protein iNOS cua
hop chat XT49.4 (a, b) va XT49.8 (c, d)
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KET LUAN
1. bBa phan 1ap va xac dinh cAu tric cua 30 hop chét sach tir 3 chuing vi nam thyc vat
ngap man Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1 va Aspergillus sp.
GXT-22.1, trong d6 c6 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 chat 1an dau tién phan lap tir thién nhién: (E)-6,10-
dimethyl-5-undecene-2,9,10-triol (XT47.2).
2. D danh gia hoat tinh &re ché sy san sinh qua mirc NO cutia cic hop chat sach. Trong
d6 2 hop chat XT37.1 va XT37.9 thé hién hoat tinh manh nhat (ICso = 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 phén tir cho thay cac hop chat XT37.1, XT37.9, XT47.1, XT49.4, va XT49.8
déu thé hién ai lyc lién két véi trung tim hoat dong ctia enzyme iNOS, véi nang luong
lién két tr —12.71 dén —6.34 keal/mol.
3. P4 danh gia hoat tinh gay doc té bao trén 2 dong té bao ung thu HepG2 va MCF7
ctia cac hop chat sach. Trong d6 3 hop chat XT37.1, XT37.3 va XT49.1 thé hién hoat
tinh trén ca 2 dong té bao HepG2 va MCF7 (ICso = 61.1 + 3.1 — 87.65 + 3.49 uM).
Céc hop chit XT49.2-XT49.7, XT49.9 va XT49.10 giy doc dong té bao MCF7 (ICso
=76.56 £4.70 — 94.20 £ 3.41 uM).
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PONG GOP MOI CUA LUAN AN
1. Bi phan 1ap va x4c dinh cu tric cua 06 hop chit méi, bao gdm: fumigaclavine K
(XT37.1), fumigaclavine L (XT37.2), fumigaclavine M (XT37.4), 5-(4-
methoxyphenyl)-1',3'-oxazole (XT47.1), polyporusterone H (XT49.1) va stellatinol
A (XT49.4), va 01 hop chét 1an dau tién phan 1ap tir thién nhién: (£)-6,10-dimethyl-
5-undecene-2,9,10-triol (XT47.2).
2. Lan dau tién danh gia hoat tinh gay doc té bao cua 19 hop chat, bao gom: XT37.1,
XT37.3, XT47.1-XT47.8, XT49.1-XT49.7, XT49.9 va XT49.10 d6i véi 2 dong té
bao ung thu HepG2 va MCF-7.
3. Lan dau tién danh gia hoat tinh hoat tinh trc ché san sinh qua mic NO cua 24 hop
chat, bao gom: XT37.1-XT37.4, XT37.8-XT37.10, XT47.1-XT47.5, XT47.8,
XT47.10, XT49.1-XT49.10 va md hinh hoéa docking phan tir ctia cac hop chat
XT37.1, XT37.9, XT47.1, XT49.4, va XT49.8 d6i voi trung tdm hoat dong cua
enzyme iNOS.
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KIEN NGHI
- Tiép tuc tién hanh cc nghién ciru siu hon vé hoat tinh khang viém cta cac hop chat
XT37.1, XT37.9, XT47.1, XT49.4, va XT49.8 dé xac dinh co ché hoat dong & cip
do phan tu.
- Mé& rong nghién ctru sang loc cac hoat tinh sinh hoc khac cia cac cac hop chat sach

nhu hoat tinh khang vi sinh vét kiém dinh, rc ché enzyme, chéng oxy héa...
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VIENHANLAM DANG CONG SAN VIET NAM
KHOA HOC VA CONG NGHE VN
HOQC VIEN KHOA HQC VA CONG NGHE

S6 777-QD/HVKHCN Ha Néi, ngay 27 thdang 8 nam 2026

QUYET PINH
thanh 1ap Hoi dong danh gia lufin 4n tién si cap Hoc vién
- Can ctr Quyét dinh 6 175-QD/VHLKHCNVN ngay 28/04/2026 ciia Chu
tich Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam ban hanh Quy ché T6 chirc
va hoat dong cua Hoc vién Khoa hoc va Cong nghé;
- Can cur Thong tu sO 18/2021/TT- BGDDT ngay 28/6/2021 cua B¢ Giao
duc va Dao tao vé viéc ban hanh Quy ché tuyén sinh va dao tao trinh do tién sT;

- Can ctr Quyét dinh s6 1968/QD- HVKHCN ngay 28/12/2021 cua Giam
ddc Hoc vién Khoa hoc va Cong ngh¢ vé viéc ban hanh Quy ché tuyén sinh va
dao tao trinh do tién si;

- Can cr Quyét dinh sé 2013/Qb-HVKHCN ngay 30/1 1/2022 cua Giam
déc Hoc vién Khoa hoc va Cong nghé veé viéc cong nhan nghién clru sinh thong
thuong dot 2 ndm 2022

- Can ctr Quyét dmh 50 1284 /QD-HVKHCN ngay 27/11/2025 cia Gidm doc
Hoc vién Khoa hoc va Cong nghé vé vi¢c gia han lan 1 thoi gian hoc tap cho nghién
ctru sinh DPang Viét Anh;

- Xét dé nghi cuia Truong phong Dao tao.

GIAM POC HOC VIEN KHOA HQC VA CONG NGHE
QUYET PINH

Pi¢u 1. Thanh lap Hoi déng_, danh gia luan an tién si cap Hoc vién cho
nghién ctru sinh Dang Viét Anh véi dé tai:

Nohlen ciru thanh phan hoa hoc , hoat tinh sinh hoc cia sinh khoi ba
chiing vi nam Aspergillus sp. DVXT-221, Trichoderma sp. GXT-22.1 va
Aspergillus sp. BCXT-22.1

Nganh: Hoa htru co Masd: 944 01 14

Danh séach thanh vién Hoi dong danh gia ludn 4n kém theo Quyét dinh nay.

Picu 2. Hoi dong co trach nhiém dénh gia luén an tién si theo dung quy
ché hién hanh cua B Gido duc va Bao tao, Hoc vién Khoa hoc va Cong ngh¢.

qucl dinh ¢ hiéu luc ké tir ngay ky dén trude ngay 24/11/2026. Hoi dong
tu giai thé sau khi hoan thanh nhiém vu.

Pidu 3. Truong phong To6 chie - Hanh chinh, Truong phong Dao tao,
Truong phong Ké todn, cdc thanh vién co tén trong danh sach Hoi déng va nghién
clru sinh ¢6 tén tai Diéu 1 chiu trach nhiém thi hanh Quyét dinh nay. fé{

Noi nhén: 2o @AM POC
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HOC VIEN \*
KHOA HOC
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sede tai: Nghién ciru thanh phin hoa hoe, hoat tinh sinh hoc ciia sinh
khdi ba chiing vi nam Aspergillus sp. DVXT-221, Trichoderna sp. GXT-22.1
va Aspergillus sp. BCXT-22.1

Nganh: Héa hiru co Ma s6: 944 01 14

Ngudi huéng dan chinh: PGS.TS. Tran Hong Quang, Vién Héa hoc, Vién
Han lam Khoa hoc va Cong nghé Viét Nam

Ngudi huéng dan phu: PGS.TS. Nguyén Ngoc Tung, Trung tam Doi méi
sang tao cong nghé cao, Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam

| ‘ -'-."-_ ""__.
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BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HQC VIEN

Ho va tén ngudi nhin xét/phan bién lusin 4n: Lé Nguyén Thanh
Hoc ham, hoc vi: PGS.TS
Co quan cong tac: Vién Duogc li¢u
Ho va tén nghién ctru sinh: Ping Viét Anh
Théy huéng din: PGS.TS. Trin Hong Quang
PGS.TS. Nguyén Ngoc Ting
Tén dé tai luan 4n: “Nghién ciru thanh phin héa hoc, hoat tinh sinh hoc ciia sinh khéi
ba ching vi nidm Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1 vi
Aspergillus sp. GXT-22.1”
Nganh: Héa hitu co Mi s6: 944 01 14

Noi dung nhén xét:
1. Tinh cdn thiét, thoi si, ¥ nghia khoa hoc va thiee tién ciia dé tai:

Viée tim kiém cac hop chit tir nhién c6 hoat tinh sinh hoc nham dinh hudng phat
trién duge chit méi (dac bigtla thude khang viém va thudc diéu tri ung thw) tir hé sinh thai
ddc thu nhwr rimg ngdp man dang 1a xu hudng nghién clru miii nhon ctia nganh Hoéa hoc cac
hop chét thién nhién. Vudn Qude gia (VQG) Xudn Thiy 1 khu vue ctia Viét Nam véi da
dang sinh hoc phong pht. Tuy nhién, céc nghién ctru trude déy tai khu vuc nay chii yéu
tap trung vao thuc vat bic cao; ngudn tii nguyén vi nim ndi sinh/lién két thye vt ngép
min hiu nhu chua dugc khio sat mot cach ¢ hé th("ing vé hoa hoc va hoat tinh sinh hoc.

Luén an “Nghién ciru thanh phé“m héa hoc, hoat tinh sinh hoc ciia sinh khéi ba ching
vi nam Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1 va Aspergillus sp. GXT-
22.1” d3 cung cép bo dit liéu khoa hoc tin cdy vé thanh phan chuyén héa thir cip cia ba
ching vi nim thudc hai chi Aspergillus va Trichoderma. Céc két qua dong gop quan trong
vao kho tang tri thirc vé sy da dang héa hoc ciia vi sinh vt bién va vi nim dit ngp nudc
ven bién. Viéc phat hién ra cac hoat chét c6 kha ning e ché manh sy san sinh NO kich
thich béi LPS trén té bao dai thyc bao (dién hinh nhu XT37.1 va XT37.9 véi IC50 tir
5,3—8,7uM, manh hon ca ddi chitng duong dexamethasone) ciing véi nghién ctru md phong
docking phan tir trén enzyme iNOS md ra trién vong tmg dung cu thé trong nghién ciu
phat trién thudc khang viém ngudn goc i nhién.

Luan 4n c6 tinh cap thiét, c6 y nghia khoa hoc va thyrc tién



2. Suw khong trimg ldp ciia dé tai nghién citu so v6i cde cong trinh, ludn van, lugn an da
cong bé & trong va ngodi mede; tinh trung thuc, ro rang va ddy di trong trich dan ti
liéu tham khao:

Pé tai 1a cong trinh nghién ctru nguyén béan, doc 1ap va hoan toan khong trung lap véi
bét ky cong trinh, ludn 4n ndo di bao vé trude diy ¢ Viét Nam ciing nhu trén thé giGi. Ba
ching vi nim (Aspergillus sp. DVXT-221, Trichoderma sp. GXT-22.1, Aspergillus sp.
BCXT-22.1) duge dinh danh bing sinh hoc phéan tir (gii trinh tur gen ITS rDNA) va ding
ky ma GenBank (PQ119563, PQ559788, PV425981).

Tai liéu tham khao gdm 124 cong trinh uy tin, cAp nhat nhiéu bai bio qude té chuyén
nganh xudt ban giai doan 2018-2025, duogc trich dan ding quy chuén..

3. Sw phit hop giiia tén dé tdi v6i ngi dung, gitta ngi dung véi chuyén nganh va ma 56

chuyén nganh:

Tén dé tai phan anh trung thye, chinh xAc va bao quét toan bd ndi dung nghién ciru thyc

nghiém trong ludn 4n. Tén dé tai hoan toan phi hop véi ndi dung, két qua nghién ciru, phu

hgp v6i chuyén nganh va ma s6 clia chuyén nganh

4, D0 tin cdy va tinh hién dgi ctia phwong phdp da st dung dé nghién ctiu:

Quy trinh sinh hoc vi sinh Quy trinh hoat hoa 3 cép, nhan gidng va 1én men tinh sinh khoi

rén trén mdi trudmg PDA quy mé 16n (~15 kg gid thé/chung) dwoc chudn hoa, kiém soat

nhiém tap nghiém ngit.

K¢ thuat phén 1ap va tinh sach: Sir dung Két hop cac phuong phap sic ky cb dién va hién

dai gdm sic ky cot pha thudong (Silica gel), sic ky rdy phan tir (Sephadex LH-20), sic ky

pha d4o (RP-C18) va sic ky 1ong hiéu ning cao didu ché (Prep-HPLC) véi dau do DAD,
cho phép tinh sach dwge 30 hop chit.

Phwong phép xéc dinh cdu tric: Sir dung cic phuong phap hién dai nhu phd khdi phan giai

cao HRESI-QTOFMS, phé cong hudng tir hat nhan 1D/2D NMR (1H, 13C, HSQC,

HMBC, COSY, NOESY/ROESY). Céu hinh 14p thé tuyét d6i duoc xac 1ap vimg chéc nhd

két hop phd ludng séc tron (ECD), goc quay cyuc thye nghiém véi tinh todn mé phong hoa

luong tir bang ly thuyét TD-DFT.

Panh gi4 hoat tinh sinh hoc va tin sinh hoc: Cac phwong phép thir nghiém hoat tinh gay

doc té bao (SRB) trén dong MCF-7, HepG2 va thir nghiém e ché NO trén dong

RAW264.7/BV2 tuan thii quy chudn ctia Vién Ung thu Quéc gia Hoa Ky (NCI) va céc

phuong phap thudng quy, Nghién ciru docking phén tir sit dung AutoDock 4.2.6 1 phuong

phap hién dai.

5. Két qua nghién cieu mdi ciia tdc gia; nhiing dong gép mdi cho sy phdt trién khoa hoc

chuyén nganh; déng gop méi phuc vu cho san xudt, kinh 1é, quoc phong, xd héi va doi

song; ¥ nghia khoa hoc, gid tri va do tin cdy ctia nhitng két qua ds:



Déng gép méi vé& mit héa hoc: DA phén 1ap va xac dinh céu tric ciia 30 hop cht sach tir 3
ching vi nim thyc vat ngdp min Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1
va Aspergillus sp. GXT-22.1, trong d6é c6 6 hop chit 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 chat 1in dAu tién phan 14p tir thién nhién:
(E)-6,10-dimethyl-5-undecene-2,9,10-triol (XT47.2) .
V& hoat tinh sinh hoc:
+ D3 danh gia hoat tinh trc ché sy san sinh qua mirc NO ciia cac hop chét sach. Trong d6
2 hop chit XT37.1 va XT37.9 thé hién hoat tinh manh nhat (ICso = 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, vd XT49.8 thé hién hoat tinh yéu hon. M6 hinh héa docking phan tix
cho thiy cac hop chit XT37.1, XT37.9, XT47.1, XT49.4, va XT49.8 déu thé hién 4i Iyc
lién két v6i trung tAm hoat ddng clia enzyme iNOS, v6i ning luong lién két tir —12.71 dén
—6.34 kcal/mol.
+ P danh gia hoat tinh gy doc t& bao trén 2 dong té bao ung thu HepG2 va MCF7 cua
cc hop chit 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 (ICso = 61.1 & 3.1 — 87.65 + 3.49 puM). Céc hop cht
XT49.2-XT49.7, XT49.9 va XT49.10 giy doc dong t& bao MCF7 (ICso = 76.56 + 4.70 —
94.20 £+ 3.41 uM).

6. Uu diém va nhuoc diém vé noi dung, két cAu va hinh thirc cta luan an:
Luén 4n c6 khdi lwgng thye hién 16n v& mit sb liéu thuc nghiém.

S6 lugng 30 hop chét sach (trong d6 c6 6 chit méi, 1 chat 1an dau tach tir tw nhién) 13 mét
thanh tich ndi bat di véi mot lugn 4n tién st Héa hitu co.

Bién luin cdu tric hoa hoc rat chiit ché, logic, phin tich pho twong tac hat nhan 2D
(HMBC, COSY, NOESY/ROESY) tudng minh; viéc 4p dung tinh toan ECD 1y thuyét (TD-
DFT) gidi quyét cdu hinh tuyét dbi cia cac tam bat dbi phirc tap.

B cuc luan 4n can dbi, khoa hoc; viin phong hoc thuét trong sang, stc tich. Cac bang sb
liéu NMR duoc gan tin hiéu chi tiét, so sanh doi chiéu thau dao vdi tai lidu tham khao.
Gop ¥ cin chinh sira:

Chuong 2: Xem lai may pho khoi lwong phan gidi cao.

Chuong 3: m/z: in nghiéng
Nhiéu hop chét (hop chit di biét) khong co pho khoi, can bo sung phé ESI-MS.

V2 hoat tinh tic ché NO, cin bd sung tic dung gy ddc té bao theo phuong phap MTT dé
minh chimg tac dung irc ché sy san sinh NO 1a khong phu thude vao tic dung gy ddc té

bao.



Céc béng sb liéu, dit lidu trong luan 4n cin viét theo quy dinh tiéng Viét, sir dung déu , khi
viét phan thap phan.

Tai Tai trang 40, hinh so d6 phan 1ap ching BCXT-22.1 bi ghi thanh "Hinh 3.34" thay vi
"Hinh 3.4"

Chuong 4: Két qua va thio luin

Xem lai danh s6 tai liéu tham khao, mét so tai liéu tham khao khong thiy lién mach nhw
83-85, 87-88.

Céc bang s liéu, dit liéu trong ludn an cin viét theo quy dinh tiéng Viét, sir dung déu , khi
viét phin thap phan.

Bo sung tinh toan 1y thuyét cho hop chét XT37.2

Trang 107: XT47.7 in & m, ¢ xac dinh dugc ciu hinh tuong d6i tai C-10 hay khong ?
Trang 110, cubi muc XT47.9 (Hinh 2.4.9)" -> Cén sira thanh (Hinh 4.77)

Bang 4.21 (trang 114) c6 ghi "Bang 2.6.1" & dong text mo ta.

Muc 4.1.3.2 (trang 123), hop chat XT49.4 cha thich nhdm hinh phd 1a "Hinh 2.6.2.1",
"Hinh 2.6.2.2", "Hinh 2.6.2.3" phai ddi thanh Hinh 4.98, Hinh 4.97, Hinh 4.102.

Hoat tinh sinh hoc can b6 sung vé tac dung gy doc té bao trén dong té bao RAW264.7 va
théo luan két qua

7. N¢i dung cua ludn an da dwoc cong bé trén tap chi, ky yé'u Hoi nghi Khoa hoc nao va
gid tri ctia cdc cong trinh di cong bé (cdp cong bé WoS (SSCI, SCI/E, ESCI ...), Scopus,
quoc té cé phdn bién, tap chi trong nuwéc dwgc tinh diém theo Héi dong Gido sw nha
meéce ... va xép hang SCIMAGO);

Céc két qua chinh cia Luén an di duogc céng bd trong 03 bai bao khoa hoc qudc té
thudc danh muc SCIE/Scopus, xép hang Q1/Q2, c6 chi s6 dnh hudng (IF) cao va phan bién
quéc té nghiém ngit, NCS déu 13 tac gia thir nhét (first author) ciia ca 3 cong trinh qudc
té. Diéu nay chimg minh day du vé ning luc nghién ctru ddc 14p, gia tri khoa hoc vuot trdi
va mic dd tin cdy cia cac két qua nghién ciru trong luan 4n, hoan toan vugt quy dinh t6i
thiéu ctia Bo Gido duc & Dao tao va Hoc vién KHCN dbi véi mot luan 4n tién st
8. Két luin chung cin khiing dinh:

- Mirc d¢ dap img cac yéu cau dbi voi mot ludn an tién si chuyén nganh.
- Bén t6m tit ludn 4n c6 phan anh trung thanh ndi dung co ban cia ludn an khong.
- Luén 4n ¢6 thé dua ra bao v¢ cip Hoc vién dé nhan bang Tién si dugc hay khong.

Ludn an cta NCS. Dang Vi€t Anh 14 mdt cong trinh nghién ciru khoa hoc thye
nghiém rat cong phu, nghiém tic, chira dung ham lrgng khoa hoc cao, giai quyét tron ven
muc tiéu va nhiém vu dit ra. Luén an d4p (mg xuét sic cic yéu cau ctia mbt Ludn 4n Tién
si chuyén nganh Hoa hitu co theo Quy ché dao tao tién si hién hanh. NCS déu 1a tic gia
thir nhat (first author) ctia ca 3 cong trinh qudc té,



Ban t6m tit luin an phan anh trung thuc, chinh x4c va d?ly di c4c noi dung, sd liéu
cting nhu nhiing dong gbp mdi ctia ludn 4n.

Luén 4n hoan toan xirmg dang duoc dua ra bao vé tai Hoi d?)ng cham luan an tién st
cap Hoc vién dé cong nhan hoc vi va cip bang Tién si (chuyén nganh Héa hitu co) cho
Nghién ctru sinh Dang Viét Anh.

Ha Noi, Ngay 2{.. théng 9 nam 2026

Nguwdi nhin xét

W,

Lé& Nguyén Thanh






(Mdu 8-HV-Mdu nhén xét lugn dn)
BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HQC VIEN

Ho va tén nguoi nhén xét ludn 4n: Bli Thi Thu Trang

Hoc ham, hoc vi: PGS.TS

Co quan cong tdc: Trudng Pai hoc Cong nghi€p Ha Noi

Ho va tén nghién ctru sinh: Pdng Vigt Anh

Thiy huong ddn:  PGS.TS. Trin Hong Quang
PGS.TS. Nguyén Ngoc Tung

Tén d& tai lugn 4n: Nghién ciru thanh phin héa hoc, hoat tinh sinh hoc ctia sinh khéi
ba ching vi nam Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1 va
Aspergillus sp. GXT-22.1

Nganh: Héa hiru co M4 sb: 9.44.01.14
N¢i dung nhén xét:

1. Tinh cn thiét, thoi sy, y nghia khoa hoc va thyc tién ctia dé tai:

Nghién ctru thanh phin héa hoc va hoat tinh sinh hoc tir ngudn tai nguyén thién nhién
v6i muc tiéu lam phong phé co s dit liéu v& cac hop chét c6 hoat tinh, 1am tién @& cho céc
nghién ctru phat trién céc dwoc chit méi c6 ngudn gde tir tu nhién hién dang nhan duge
nhiéu sy quan tdm cta c4c nha khoa hoc. Vuon Quéc gia Xuén Thiy 13 khu Ramsar du
tién ctia Viét Nam véi hé sinh thai phong pht va c6 nhiu nghién ctru vé da dang sinh hoc,
tuy nhién chua ¢ nhidu nghién ctru v& thanh phin hoa hoc va hoat tinh sinh hoc ctia nguén
tai nguyén thién nhién noi ddy. Péi twgng nghién ciru cia @& tai lua chon 13 ba ching vi
ndm lién quan dén thuc vt ngdp min chi yéu & Vuon Qubc gia nay, Aspergillus sp.
DVXT-221 (phén 14p tix 14 loai Pudc voi Rhizophora sylosa), Trichoderma sp. BCXT-22.1
(phéan lap tir ré cdy Gid Excoecaria agallacha) va Aspergillus sp. GXT-22.1 (phén 18p tir
1& cay Bin chua Sonneratia caseolaris); v6i myc tiéu phén tich thanh phén héa hoc va ddnh
gia hoat tinh sinh hgc ctia cac hgp chét phan 14p duge tir clia sinh khdi ba ching vi nim;
do d6, c6 ¥ nghia khoa hoc va thuc tién.

2. Su khéng tring Lip cia dé tai nghién ciru so véi cdc cong trinh, ludn vin, ludn an da
cong bb & trong va ngoai nude; tinh trung thuce, 16 rang va ddy di trong trich dan tai liéu
tham khao.

Luén 4n c6 tén dé tai, cac két qua nghién clru, nhén xét va két luén khong tring lip
v6i céc cbng trinh, ludn vin, ludn 4n d3 cong b & trong va ngoai nudc; cic tai liéu tham
khao duoc trich din trung thye, 16 ring va diy di cdc théng tin cAn thiét nhu tén tc gia,
tén nghién ciru, tén tap chi, thoi gian xuét ban,



3. Su phu hop gitta tén dé tai véi ndi dung, giita ndi dung véi chuyén nganh va ma sb
chuyén nganh.

Noi dung ludn 4n phi hop véi tén dé tai, phi hop véi chuyén nganh va ma sb chuyén
nganh ctia chuong trinh dao tao.

4. Do tin cdy va tinh hién dai ciia phuong phép da sir dung dé nghién ciru.

Luén an str dung céc phuong phép nghién ctru phu hgp véi muc tidu cn thue hién
ctia d€ tai: phan 1ap bing cic phuong phép sic ky 16p méng, sic ky cot va sic ky 16ng hidu
ning cao; xac dinh cdu tric bang céc phuong phép hoa Iy gdm khdi lugng phan giai cao,
phd cong hudng tir hat nhan, phé ludng sic tron, xéc dinh dd quay cwc; dénh gi4 hoat tinh
gy doc t& bao ung thu trén hai dong té bao (Hep-G2 va MCF-7) va d4nh gia hoat tinh tc
ché syr san sinh NO trén dong té bao RAW264.7/BV2 cita céc hop chét phan 1ap duoc. Dy
la cac phuong phép nghién ctru hién dai, c6 do tin cdy va chinh x4c cao.

5. Két qua nghién ctru méi cua tac gia; nhitng déng gép méi cho s phit trién khoa hoc
chuyén nganh; déng gép méi phuc vu cho san xuét, kinh té, qube phong, xa hoi va doi
sdng; y nghia khoa hoc, gié tri va do tin ciy cta nhitng két qua do.

Cac két qua nghién ctru da déng gbp vao co s& dit lidu thanh phan héa hoc va tic
dung khang viém va gdy ddc té bao ung thu ciia ba chiing vi ndm Aspergillus sp. DVXT-
221, Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1. Cu thé, nhitng két qua méi
cua ludn 4n nhur sau:

- D2 phan 18p duge 06 hop chit méi, 01 hop chét 1in dAu tién dwgc phan 14p tix ty nhién
tir 3 chiing vi ndm: fumigaclavine K, fumigaclavine L va fumigaclavine M tir chiing vi ndm
Aspergillus sp. DVXT-221; 01 hop chét méi 5’-(4-methoxyphenyl)-1°,3’-oxazole va 01
hop chét lan ddu phan 14p tir thién nhién (e)-6,10-dimethyl-5-undecene-2,9,10-triol tir
ching vi nidm Trichoderma sp. GXT-22.1; va 02 hop chét méi polyporusterone H,
stellatinol A tir chiing vi ndm Aspergillus sp. BCXT-22.1. ’

- Lan dAu tién 19 hop chit phan 1dp duge tir ba ching vi ndm dugc danh gid tic dung
gy dgc té bao ung thu Hep-G2 va MCF-7, trong d6 hop chit XT37.1, XT37.3 tir chiing vi
nim Aspergillus sp. DVXT-221 va hop chit mai XT49.1 tir chiing vi ndm Aspergillus sp.
BCXT-22.1 thé hién hoat tinh trén ca 2 dong té bao thir nghiém. Cac hop chit XT49.2-
XT49.7 va XT49.9-XT49.10 tir chiing vi ndm Aspergillus sp. BCXT-22.1 thé hién tac dung
trén dong té bao MCK-7.

- Hoat tinh e ché san sinh NO trén dai thyc bao RAW 264.7 ctia 24 hgp chit duge danh
gid trong d6 cac hop chit tir ching vi ndm ASpergzllus sp. DVXT-221 thé hién tac dung
manh hon so vé&i cic hgp chét tir hai chiing vi ndm con lai. :

Cc két qua nghién ciru thu duge tir cac phuong phép nghién ctru phi hop, hién dai,
dam bao d6 chinh x4c va tin cdy cta két qua. Pay ciling la co s& khoa hoc, tham khao cho
nhitng nghién ctru vé vi ndm — d6i twong nghién ciru c6 nhidu khé khan va doi héi quy



trinh nuéi cdy sinh khéi cAn than dé dam bao sy dbng déu trong cdc miu. Két qua nghién
ciru v& thanh phan héa hoc va hogt tinh sinh hoc véi tac dung duge ly ot con Ia tai ligu cho
cac nghién ctru phét trién dugc chit méi. Cac két qua nghién ciru cua luén 4n do d6 co tinh
khoa hoc va gi4 tri thuec tién.

6. Uu diém va nhuge didm v& noi dung, két cAu va hinh thtc cia luan 4n.

Luan 4n 6 chit luong t6t, trinh bay cin thén, logic, rd rang, cung cdp ddy du cac
théng tin cAn thiét. Téng quan céc vn dé lién quan dén @& tai duoc trinh bay day du, khoa
hoc, co trich dan tai liu tham khao c6 d9 tin cdy va dugc cdp nhét céc tai liéu méi vai cac
ndi dung v& cée két qua nghién citru trong va ngoai nuée vé doi twgng va ndi dung nghién
ctru. Luén 4n d4 sir dung céc phuong phép nghién ciru phi hop, hién dai, dim béo dugc do
tin cdy cua céc két qua thu duge. Céc két qua xac dinh cdu triic va hoat tinh sinh hoc dugc
bién ludn 16 rang, chi tiét cho két qua thu dwgc. Ludn 4n dim bao vin phong khoa hoc, két
cAu chit ch& va rd rang.

Mbt s6 ni dung tic gid nén xem xét sira chita, bd sung:
- Trang 30, xem xét lai budc song dén tir ngoai sir dung.
- Trang 32, b6 sung don vi cla ty 1& trong phuong phap nudi cdy té bao (myc 2.2.5.1)
- Trang 35, xem xét bd sung giai thich ky hidu miu XT37, XT47, XT49 dé twong
duong v6i cdc mAu sinh khdi ctia vi nim,
- Hinh 4.1. xem xét théng nhét lai céch trinh bay cAu tric.
- Ra so4t lai cAu trac cta hgp chit XT37.2 & Hinh 4.12 va Hinh 4.13
- Théng nhét céch goi tén phd HR-ESI-MS trong céc chi thich hinh phé khdi lugng
& chuong 4.
- Hinh 4nh két qué phé ciia céc chét d4 c6 trong chuong 4 nén cén nhéc lwge bd & phu
lyc dé tranh tring 13p khong cén thiét
- Ra soét lai c4c 13i chinh 4, 13i van ban, 13i viét tit trong toan bao cdo va tém tat.
7. N¢i dung cia luén én da dugc cong bd trén tap chi, ky yéu Hoi nghi Khoa hoc nio va
gia tri cua céc cbng trinh dd cong bd (cdp cong bé WoS (SSCI, SCI/E, ESCI ...), Scopus,
qudc té cé phdn bién, tap chi trong nuwde duwoc tinh diém theo Hpi dong Gido sw nha
nude ... va xép hang SCIMAGO).
P& tai dd cong bd dugc 3 bai bdo trén céc tap chi qudc té uy tin thuoc danh muc
[SI/Scopous:
+ 01 bai trén tap chi Tetrahedron (SCIE, IF 2.1, Q3)
+ 02 bai trén tap chi Chemistry & Biodiversity (SCIE, IF 2.9, Q2).
Day la céc tap chi quéc té uy tin thuge WoS, phit hop v6i chuyén nganh cia NCS va
két qua dé tai, ddm bao d tin cdy cia két qua nghién ctru va chét lrgng ctia bai bao.
8. K&t luan chung cn khiing dinh:



- Mic do dap tng céc yéu cau dbi véi mot ludn 4n tién si chuyén nganh: Luén 4n da
dép umg t6t céc yéu ciu d6i voi mot ludn 4n tién sT chuyén nganh Héa hiru co.

- Bén tém tit ludn 4n c6 phan anh trung thanh ni dung co ban cta luén 4n khéng;
Ban tom tit ludn 4n d4 phan énh trung thanh ndi dung co ban cta luén an.

- Luén an c6 thé dua ra bao vé cép Hoc vién dé nhan bing Tién st dugc hay khong:
Téi ddng y € lun 4n dugc dua ra bio vé clp Hoc vién dé nhan bing Tién st sau khi chinh

stra theo céc gop y trong hoi ddng.
Ha N§i, Ngay 29 thang 9 ndm 2026

Nguwdi nhan xét

Oufll—""

Buii Thi Thu Trang



BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HOC VIEN

Ho va tén ngudi nhin xét/phan bién ludn 4n: Phan Vin Kiém

Hoc ham, hoc vi: PGS TS

Co quan cong tac: Vién Hoéa hoc, Vién Han lam KHCV Viét Nam

Ho va tén nghién ctru sinh: Pdng Viét Anh

Thay huéng dan: PGS.TS. Trin Hf"mg Quang

PGS.TS, Nguyén Ngoc Tung

Tén @ tai ludn 4n: “Nghién céu thanh phin héa hoc, hoat tinh sinh hoc ciia sinh

khoi ba chiing vi nAm Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1

va Aspergillus sp. GXT-22.1”

Nganh: Hoa hitu co Mi sé: 9 44 01 14

Noi dung nhén xét:
1. Tinh can thiét, thoi sy, y nghia khoa hoc va thuc tién cua dé tai:
Rirng ngép min 1a mdt trong nhitng hé sinh thai ven bién ¢6 niing suét sinh hoc cao, phan
bd tai ving chuyén tiép gitta dit lién va bién, noi chiu tac dong thudng xuyén cta thiy
triéu, dd min, didu kién thiéu OXy va sy bién dong manh vé céc yéu t6 moi trurong. Trong
hé sinh thai nay ton tai mot quﬁn X4 vi sinh vt rit da dang, bao gf’im Vi khuén, ¢d khuin
(archaea), ndm, vi tio, dong vét nguyén sinh va virus, phan bd trong dat/trim tich, nude,
ving r&, bé mit va bén trong cdc mé thuc vét ngdp man.
Vi sinh vét rirng ngdp man tham gia truc tiép vao hau hét cic qua trinh sinh dia héa quan
trong ctia hé sinh thai. Chung phan giai x4c thuc vét va cac hgp chét hitu co, thic diy chu
trinh carbon, nitrogen, phosphorus va sulfur, dfﬁng thai tham gia vao qua trinh b dinh
nitrogen, khir nitrate, sulfate reduction, methanogenesis va methane oxidation. Déc biét,
hé vi sinh vat viing ré c6 mdi quan hé mat thiét v6i cay ngdp mian, gop phén cai thién kha
ning hép thu dinh dudng, thiic ddy sinh trudng va ting khi nang chdng chiu ctia cdy trude
d6 min, thiéu oxy, kim loai niing va céc stress moi truong khic.
Bén canh vai trd sinh théi, vi sinh vt rirmg ngdp man con 13 ngudn tai nguyén sinh hoc cé
gia tri. Cac vi sinh vat thich nghi v&i moi trudong dédc biét nay co kha ndng san sinh nhiéu
enzyme ngoai bao, chit chuyén héa thit cép va céc hgp chat hoat tinh sinh hoc c6 tiém
nang Ung dung trong cong nghé sinh hoc, dugc pha’im, thuc phém, xt ly mdi trudng va

cong nghiép.



Viét Nam c6 dudng bd bién dai va hé théng rirng ngép mén phan bd & nhidu ving sinh thai
khac nhau, tir Ddng bing séng Hong dén mién Trung va Pdng bing séng Ciru Long. Céc
khu vuc nay co su khac biét 1on vé dd man, ché do thay triu, loai tram tich, nguf‘m dinh
dudng va mire do tac déng cta con ngudi, do d6 nhidu kha ning tén tai nhirng cong dong
vi sinh vét dic hitu hodic ¢6 cu tric rit khac nhau. Tuy nhién, nghién ctru vi sinh vt rirng
ngdp man & Viét Nam hién vén con rét han ché. Viée NCS lya chon d& tai “Nghién ciru
thanh phan héa hoc, hoat tinh sinh hoc ctia sinh khdi ba chiing vi ndm Aspergillus sp.
DVXT-221, Trichoderma sp. BCXT-22.1 va Aspergillus sp. GXT-22.1” ¢6 y nghia khoa
hoc va thuc ti®n cao. Két qua nghién ctru ciia d& tai khong chi gop phan lam séng to vé
thanh phén cic san pham thi cé‘tp cua hai ching vi sinh vét cua h¢ sinh thai rirng ngdp mén
ma con md ra tiém ning khai thac cac ngudn tai nguyén di truyén va hop chét sinh hoc
mai.

2. Su khéng trung l3p cia dé tai nghién ciru so véi céc cong trinh, luin vin, ludn an da
cong bd & trong va ngoai nude; tinh trung thuc, rd rang va day du trong trich din tai liu
tham khao:

Céc két qua nghién ctru hoan toan khong tring lip v6i cac cong trinh, luan vén, ludn dn
truge ddy ca ¢ trong va ngoai nuéc. Viée trich din tai liéu tham khéo dam bao tinh trung
thuc, rd rang.

3. Su phu hop giita tén dé tai véi ndi dung, gitta ndi dung véi chuyén nganh va ma s&
chuyén nganh:

D2 tai c6 muc tiu 1 rang, ndi dung cu thé. Cic ndi dung nghién ctru phi hop véi tén dé
tai, va phit hop véi muyc tiéu dé ra. Cac ndi dung ndy hoan toan phit hop véi ma sb chuyén
nganh.

4, DO tin cdy va tinh hign dai ciia phuong phap da st dung dé nghién ciru:

NCS da st dung cac phuong phéap nghién ctru hién dai, hoan toan phit hgp véi cac ndi dung
nghién ctru dé ra. Cdc phuong phép nay déu dang duoc ap dung phd bién ca ¢ trong va
ngoai nude, dam bao tinh khoa hoc va cé du dg tin cdy can thiét.

5. Két qua nghién ctru méi cua tac gid; nhitng déng gop mai cho sy phat trién khoa hoc
chuyén nganh; déng gop mai phuc vu cho san xuat, kinh té, qudc phong, xi hoi va doi
séng; y nghia khoa hoc, gid trj va do tin cay cla nhiing két qua do:

Thue hién dé tai, NCS da thu dwoc nhiéu két qua mai:



a). Da phan ldp dugc ba ching vi sinh vét rirng ngadp man, Aspergillus sp. DVXT-221,
Trichoderma sp. BCXT-22.1 va Aspergillus sp. GXT-22.1 va sinh khéi duge ba ching vi
sinh nay dé nghién ctru thanh phéan héa hoc cac hop chét thi cip do VSV sinh ra.

b). DBa phén lap dugc 30 hop chét tir 3 chiing néu trén. Trong do6 cd 6 hop chat méi duge
dat tén 13 fumigaclavine K—M, 5'-(4-methoxyphenyl)-1',3"-oxazole, polyporusterone H,
stellatinol A, ciing v6i 1 hop chit 1dn déu tién phan lap tir thién nhién: (E)-6,10-dimethyl-
5-undecene-2,9,10-triol.

¢) Da danh gia hoat tinh trc ché sy san sinh qua mic NO cta cac hgp chat sach. Trong dé
2 hop chét XT37.1 va XT37.9 thé hién hoat tinh manh nhét (ICso=5.3 £ 0.2 va 8.7+ 0.4
M), 16 hop chit khéc thé hién hoat tinh yéu hon. M6 hinh héa docking phan it cho thiy
c6 5 hop chit thé hién ai luc lién két voi trung tdm hoat dong clia enzyme iNOS, véi ning
luong lién két tir —12.71 dén —6.34 kecal/mol.

3. Dd danh gi4 hoat tinh gdy ddc té bao trén 2 dong té bao ung thu HepG2 va MCF7 cua
cac hop chét sach. Trong dé 3 hop chdt XT37.1, XT37.3 va XT49.1 thé hién hoat tinh trén
ca 2 dong té bao HepG2 va MCF7 (ICso = 61.1 + 3.1 — 87.65 =+ 3.49 puM). Cac hop chat
XT49.2-XT49.7, XT49.9 va XT49.10 giy doc dong té bao MCF7 (ICso = 76.56 + 4.70 —
94.20 +£3.41 uM).

6. Uu diém va nhuge diém vé& ndi dung, két cdu va hinh thirc cha luén an:

Ut diém:

a) Luédn an c6 muc tiéu, pham vi nghién ctu rd rang, ndi dung cu thé, cac phuong phap
nghién ciu phi hop va thu duge nhidu két qua méi, cé déng gop tich cuc cho khoa hoc,
lam sang té thém thanh ph%‘m héa hoc céc hop chét thit cdp do 3 ching VSV rirng ngdp min
sinh ra.

b) Ludn 4n c6 b cuc hop 1y, trinh bay tét, sang sta, it 16i. C4c hinh v&, bang duge trinh
bay khoa hoc va dé theo dai. Céc tai liéu tham khao dugce trich dan dﬁy du, khoa hoc, dam
bao tinh trung thuec.

¢) CAu trtc héa hoc ciia céc hop chit duge xac dinh chinh xdc bang cdc phuong phép hién
dai.

d) Luan 4n c6 két qua rit tt, dugc trinh bay trong 3 bai bao SCI dat chét luong cao. Dy
1a diém ndi bat nhét cta luan 4n, thé hién mot cong trinh nghién ctru khoa hoc nghiém tic,
c6 chat lwgng t6t.

Mot sb gop ¥



a) Viéc ky hiéu cic chat bing nhiédu ky tu phire tap 1am cho ngudi doc kho theo ddi. NCS
nén nghién ctu thay déi ky hiéu ngén gon hon dé d& theo doi hon. Trong myc 3 phén két
ludn c6 nhdm 18n sé lwong “Trong d6 2 hgp chét XT37.1, XT37.3 va XT49.1”. Can xem
x¢ét stra lai.

b) Phin két luan va nhitng diém méi cta ludn 4n nén nghién ctu viét lai cho tudng minh
hon. Nhitng diém méi cua lufn 4n thuong duoc cht loc tir két luan chung vé két qua thu
duge. Va nhu vy, nhitng diém mdi nén c6 khudn khé ngén gon hon phén két lun. 0 day
NCS dang thé hién ngugc lai.

¢) 6 lugng chit dem thir cac hoat tinh can xac dinh chinh xdc. Mét s6 khong dugce thi nén
noi rd ly do.

d) Nhidu bang s liéu cén format lai, thi du bang 4.29 trang 138: Hang dau dé hai dong véi
nhidu khoang tréng 13 chua hop 1y. Vi bang con m& rong hang ngang dén 1& hai bén nén
dong C-17 ¢6 thé bd tri mot hang s& dep hon. Céc bang khac cling nén format lai cho dep
hon va nén dé mdi bang tong nguyén 1 trang gifly s& dé theo doi. Mot s6 bang dé dong
single, mot s6 lai dé dan 1,5 hodc kich c& khac. Nén can chinh théng nhét vé dinh dang,
canh 1& bang, ddn dong, ciing nhu cac chi thich théng nhét. Vi luan 4n c6 nhidu két qua
nén cic bang nén dé¢ dong don single cho giam bot s6 trang. Vi du bang 4.23, 4.24 va nhiéu
bang khac, cot thir tw két qui phd proton, nhiéu proton chi ghi gié tri, khéng ghi dang pic
hay tinh trang chong l4p tin hiéu va mdi s 1 dong lam cho bang khé dai chwa phi hgp.
C4c bang khéc ciing cht ¥ diém nay.

¢) Hién ludn 4n c6 162 trang, nén bd tri gon (cac bang dé dong don. vv...) vé& 150 trang
(khong ké phan muc luc, nhung van tinh TLTK).

f) V& ky hiéu cdc chat nén théng nhdt, vi dy (37) nén chuyén thanh (37), tirc la cde dau
ngodc don cho cac chit khong in dam. Mot ) tiéng Anh lan trong tiéng Viét, vi du: dong
| trang 15: “deoxy-7,14-didehydro-12-acetoxy-sydonic acid, and | (E)-7-deoxy-7,8-
didehydro-12...”

¢) Dénh sb thir tu lai gitta hop cht XT37.4 va XT37.3 theo trit tw thong thuong. Mit khac,
phan tich cAu triic hgp chit XT37.4 chi nén so sanh véi XT37.3 va tai liéu tham khao da
cong bd [89] ma bo phén so sénh dir lidu phd B3C véi cac hop chat XT37.1 va XT37.2 vi
hai hop chit nay ¢ ciu truc khac hoan toan ca v& thém ndi dbi ciing nhu chuyén vi nhém

thé gitra hai vi tri C-2 va C-3. Bd sung bang 4.5 chét XT37.5 bi thiéu.



7. NOi dung cta luén 4n dd dugc cong bd trén tap chi, ky yéu Hoi nghi Khoa hoc nao va
gi4 tri cia cdc cong trinh d4 cong bd (cdp cong b6 WoS (SSCI, SCI/E, ESCI ...), Scopus,
quoc té c6 phan bién, tap chi trong nuwéc dwoc tinh diém theo Hgi dong Gido su nha
nude ... va xép hang SCIMAGO):

Ludn 4n céng bd duogc 3 bai béo: Tetrahedron va 2 bai Chemistry and Biodiversity c6 chit
lwong tét thude 3 tap chi SCI chuyén nganh. Ca ba bai bao ¢6 ndi dung phut hop voi noi
dung cta ludn an. Dap tng du diéu kién cia mdt luén 4n tién si chuyén nganh Héa hoc.

8. Két luan chung cén khing dinh:

Luén 4n 1a mdt cong trinh khoa hoc nghiém tac, co chét lugng tdt, c6 nhiéu két qua moi,
dong gop cho khoa hoc. Noi dung va két qua cta lugn 4n dép (mg hoan toan déy du cac
yéu ciu ca vé ndi dung va hinh thirc ddi véi mot luén dn tién si chuyén nganh hoa hiru co.
Bén tom tit luén 4n phan anh trung thanh ndi dung co ban cta luan an.

Ludn 4n cua NCS DPang Viét Anh hoan toan cé thé dua ra bao vé cé‘ip Hoc vién dé NCS

Piang Viét Anh dwoc nhén bing Tién si héa hoc.

Ha Noi, Ngay 17 thang 9 nam 2026

Nguwoi nhan xeét

PGS TS Phan Vin Kiém



BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HQC VIEN

Ho va tén nguoi nhan xét/phan bién luan an: Ngb Québc Anh
Hoc ham, hoc vi: GS.TS
Co quan cong tac: Vién Héa hoc, Vién Han Lam Khoa hoc va Cong nghé Viét Nam

Ho va tén nghién ctru sinh: Didng Viét Anh
Thiy huéng din: PGS.TS. Tran Hong Quang

: PGS.TS. Nguyén Ngoc 'l:t‘mg '
Tén dé tai [ué‘m 4n: “Nghién ciru thanh phéan héa hoc, hoat tinh sinh hoc cua sinh khoi ba
ching vi nam Aspergillus sp. DCXT-221, Trichoderma sp. GXT-22.1 va Aspergillus sp.
BCXT-22.1”

Nganh: Héa hitu co; M3 sb: 9.44.01.14

NOI DUNG NHAN XET
1. Tinh cén thiét, thoi sw, Y nghia khoa hoc va thuec tién ciia dé tai:

D& tai ¢6 tinh can thiét va phi hop véi dinh huéng nghién ctru hién nay vé khai thac
nguf’in tai nguyén sinh hoc, dic biét 1a cac nguf‘)n vi sinh vét c6 tiém ning tao ra cac hop
chét tu nhién c6 hoat tinh sinh hoc. Viéc nghién ciru thanh phin héa hoc va hoat tinh sinh
hoc ctia vi nam ¢6 ngudn gdc tir thue vat ngdp min Viét Nam c6 ¥ nghia trong viéc khai
thac hiéu qua ngudn tai nguyén sinh hoc con nhiéu tiém ning ndy. Két qua nghién ctru di
bd sung cac dit liéu méi vé thanh phé"m héa hoc va hoat tinh sinh hoc ctia cac chung vi
nim dugc nghién ctu (Aspergillus sp. DCXT-221, Trichoderma sp. GXT-22.1 va
Aspergillus sp. BCXT-22.1), ddng thdi cung cép thém co s& khoa-hoc cho viéce tim kiém,
sang loc va phat trién céc hop chét tr nhién c6 tiém nang Gmg dung trong linh vuc duge
pham. Qua do, dé tai c6 ¥ nghia ca vé mat khoa hoc va thuc tién, phit hop v6i xu hudng
nghién ctru va khai thac hop 1y ngudn tai nguyén sinh hoc ciia Viét Nam.

2. Su khéng trung ldp cua dé tai nghién ciru so véi cdc céng trinh, lugn van, ludn an da
céng bé & trong va ngoai nueée; tinh trung thwce, ré rang va day di trong trich dan tai liéu
tham khao:

D2 tai c6 tinh méi va khéng trung 1ap véi cac cong trinh, ludn vin, ludn 4n da duoc
cong bd trong va ngoai nudc. Noi dung nghién ctru duge thyc hién mot cach nghiém tic,
trung thuc; cac tai liéu tham khao dugc trich dén twong d6i diy du, rd rang va phi hop
v6&i ndi dung luan an.



3. Su phu hop giita tén dé tai voi ngi dung, giita néi dung véi chuyén nganh va ma so
chuyén nganh

Tén dé tai phi hop véi ndi dung nghién ctru ciia ludn 4n. Noi dung nghién ciru phu
hop voi chuyén nganh va mi sé chuyén nganh Héa hitu co, tip trung vao phan lap, xac
dinh céu tric cac hop chat hitu co va danh gia hoat tinh sinh hgc. Nhin chung, tén dé tai,
ndi dung va chuyén nganh cé sy thong nhét.

4. D¢ tin cdy va tinh hién dai ciia phirong phdp da sir dung dé nghién ciiu:

Céc phuong phap nghién ctru dugc lya chon phu hgp véi muc tiéu va ndi dung cua
ludn 4n, c6 dg tin cdy va tinh hién dai. NCS da st dung cic phuwong phap chiét xuét, phan
lap va tinh ché phi hop, két hop cac k¥ thuat phd hién dai dé xac dinh ciu tric cac hop
chit phan lap dugc. Bén canh dd, cac phuong phap danh gia hoat tinh sinh hoc va
docking phan tir dugc sir dung nhdm bd sung co s thue nghiém va 1y thuyét cho viéc
d4nh gi4 tiém nang sinh hoc cia cic hop chit. Nhin chung, hé théng phuong phép dugc
lwa chon va trién khai phti hop, gép phan bao dam tinh khoa hoc va d6 tin ciy cta céc két
qua nghién ctru.

5. Két qua nghién citu mdi ciia tdc gid; nhitng dong gép méi cho sw phdt trién khoa hoc
chuyén nganh; déng gép méi phuc vu cho san xudt, kinh té, quéc phong, xa héi va doi
song; y nghia khoa hoc, gid tri va dg tin cdy ciia nhitng két quad do:

NCS di hoan thanh mot khéi lugng nghién ciru 16m, ¢é nhiéu déng gép méi cho
nganh Hoa hitu co.

Nhitng dong gop moi cua ludn an:
Vé héa hoc:

- Di phén ldp va x4c dinh cu tric clia 30 hop chat, trong d6 co 6 hop chit méi va 1
hop chit 1in dau tién phan 14p tir thién nhién tir cao chiét 1én men luong 16n ciia 3
ching vi ndm Aspergillus sp. DCXT-221, Trichoderma sp. GXT-22.1 va
Aspergillus sp. BCXT-22.1.

Vé hoat tinh sinh hoc:

- Mot s6 hop chit phan lap dugc lua chon dé danh gia hoat tinh e ché san sinh NO
va gy doc té bao trén cac dong té bao HepG2, va MCF-7, trong dé mot s6 hop
chét thé hién hoat tinh dang ké.

6. Uu diém va nhuoc diém vé ndi dung, két cau va hinh thirc ciia ludn dn

- Uu diém: Luan 4n c6 bd cuc hop 1y, ndi dung dugce trinh bay mach lac va bam sat muc
tiéu nghién ciru dé ra. Cac phuong phap nghién ciru duge lya chon phi hop véi muc tidu
va duoc trién khai tuong dbi ddy di. Nghién ctru sinh d3 phan 14p va x4c dinh cdu trac



ctia 30 hop chét tix 3 chung vi nim, dong thoi dénh gid hoat tinh trc ché san sinh NO va
hoat tinh gy doc té bao clia mét s6 hop chit phén lap duge, véi cic két qua thu duoc c6
d0 tin cay. Luén 4n cung cép nhiéu két qua thuc nghiém méi, dugce phén tich va thao luan
twong dbi r rang, gép phan bd sung dit liéu khoa hoc vé thanh phin héa hoc va hoat tinh
sinh hoc cia vi nim cé ngudn gbe tir thuc vét ngdp min cia Viét Nam. Nhin chung, luén
an dugc trinh bay rd rang, c6 tinh hé théng va dap ting yéu cau khoa hoc ctia mot cong
trinh nghién ctu.

- Mét vai diém trao déi va gop y chinh sia:

+ Muc 3.3 (Trang 40-45), khéi luong phén tir ciia cac hgp chét hién dugc 1am tron dén
s6 nguyén, trong khi cc gi4 tri HRMS dugc thé hién dén 4 chit sb thap phan. NCS nén
trinh bay khéi lugng phan i dén 2 chit s6 thap phén nhim dam bao do chinh xéde ciia s6
lidu.

+ Trang 50-76: Trong qué trinh bién luén chu triic cia ba hop chit méi XT37.1,
XT37.2 va XT37.4, NCS nén bd sung hinh v& céu triic ctia céc hop chat tham khao 6
chu triic gan gidng véi cac hop chit méi. Viéc ndy s& thuén tién cho viéc dbi chiéu, so
sanh nhitng diém khéc biét vé ciu tric, dong thoi gitp 1am rd hon co s¢ bién luén céu
tric dua trén céc dit liéu pho tuong tng.

+ Trang 69: Chét tham khao duoc lua chon cé su khac biét vé chu truc va duoc do
trong dung moi khac véi hop chét can x4c dinh XT37.4, do d6 viéc dbi chiéu, so sanh dit
lidu phd gifta hai hop chét con han ché va chua thue su cé y nghia khoa hoc. NCS nén do
bd sung phd 3C NMR ctia XT37.4 trong ciing dung méi voi chat tham khao dé thuén tién
cho viéc dbi chiéu va 1am rd céc twong ddng, khac biét vé dit li¢u pho.

+ Do NCS ¢6 bd sung ndi dung docking phén tir déi voi hoat tinh e ché sén sinh
NO, c6 sir dung enzyme iNOS lam dich tac dung (target enzyme), can trinh bay 16 ligand
tham chiéu (reference ligand) twong tng v6i dich tac dung, ddng thoi cung cép gia tri 4
luc lién két (binding affinity) cia ligand tham chiéu. Déy 12 co s can thiét dé ddi chicu
va danh gia twong ddi kha ning lién két ctia cac hop chat phan 1ap véi dich tic dung.

+ Trong quyén Tém tét ludn 4n, phan “Nhitng déng gép méi clia ludn an” (trang 23),
ndi dung vé danh gia hoat tinh gy doc té bao chwra théng nhit véi ndi dung duge trinh
bay trong ludn 4n. Cu thé, Tém tit luan 4n c6 dé cap dén viéc danh gia hoat tinh gay doc
té bao trén dong t& bao ung thu hic t SK-Mel-2, trong khi trong ndi dung luan 4n khong
thue hién danh gia hoat tinh giy doc té bao trén dong té bao nay. Dé nghi NCS ra soét va
chinh sira dé bao dam sy thong nhét giita Tém tit ludn 4n va ndi dung luan an.

7. Néi dung ctia ludgn an da dwugc cong bé trén tap chi, ky yéu Hoi nghi Khoa hoc nao va
gid tri ciia cdc céng trinh dd céng bé (cdp céng bé WoS (SSCI, SCI/E, ESCL...), scopus



quéc té c6 phan bién, tap chi trong nude dwoc tinh diém theo Hpi dong Gido su nha
nuedc...va xép hang SCIMAGO):

Lién quan dén luan 4n c6 3 cong trinh di duoc cong bé trén Tap chi quéc té SCIE
(Tetrahedron, Q3, IF 2.1) va (Chemistry & Biodiversity, Q3, IF 2.9). Cc cong trinh céng
bd déu phan anh truc tiép ndi dung chinh cta luin an va c6 ham lugng khoa hoc cao.

8. Két lugn chung can kh(‘fﬂg dinh:

Luén 4n nay 12 mot cong trinh dap ng diy du cac yéu cau v& ndi dung, chét lugng
khoa hoc va hinh thirc ctia mét luéin 4n tién si Khoa hoc vét chat, chuyén nganh: Hoéa hiru
co.

T6i déng y d& NCS. Pang Viét Anh dugc bio vé ludn an truée hoi déng cip Hoc
Vién va xiing ddng nhan hoc vi Tién si Khoa hoc vat chit, chuyén nganh: Hoa hitu co.

Ha Noi, Ngay 24 thang 9 nam 2026
NGUOI NHAN XET

GS. TS. Ngé Quéc Anh



BAN NHAN XET LUAN AN TIEN ST CAP HQC VIEN

Ho va tén ngudi nhan xét: TS. Truong Thi Thu Hién

Co quan cong tac: Hoc vién Quén y

Ho va tén nghién cttu sinh: DPang Viét Anh

Gi4o vién hudng din: PGS.TS. Trin Hong Quang
PGS.TS, Nguyén Ngoc Ting

Tén d& tai ludn 4n: “Nghién citu thanh phin héa hoc, hoat tinh sinh hoc ciia sinh khéi
ba chiing vi nAm Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1 va

Aspergillus sp. GXT-22.1”
Nganh: Héa hitu co Ma sd: 9 44 01 14

NOI DUNG NHAN XET
1. Tinh cin thiét, thoi sw, ¥ nghia khoa hoc va thure tién ciia dé tai

Viéc tim kiém céc hop chét ty nhién cé hoat tinh sinh hoc tir vi sinh vét, dac biét la
vi nim, dang 1a huéng nghién cttu c6 nhiéu trién vong trong linh vuc héa sinh va phat trién
cac hop chat cé gia tri ing dung trong y dugc.

Déi twong nghién ctru cla d& tai 12 vi ndm trong diéu kién sinh thai dic thi ciia hé
sinh thai ring ngdp man tai Vuon Quéc gia Xuan Thuy c¢6 tinh da dang sinh hoc cao, trong
khi ngudn tai nguyén vi sinh vat, dic biét 1a vi nam lién quan dén thyc vat ngdp min van
con chura duge nghién ctru ddy du vé thanh phin héa hoc va hoat tinh sinh hoc. Vi vay, dé
tai c6 v nghia khoa hoc trong viéc bd sung dit liéu vé& thanh phan héa hoc cia vi nAm phéin
lap tir hé sinh thai ngdp mdn, dong thoi cung cap thém céc dit liéu v& hoat tinh trc ché san
sinh NO va hoat tinh gay ddc té bao cia cac hop chét phan lap dugc. V& mit thye tién, céc
két qua thu duge co thé tao tién dé cho nhiing nghién ctru tiép theo nhiam khai thac cac hop
chét c6 hoat tinh sinh hoc tir ngudn tai nguyén vi sinh vat ban dia.

Pé tai ludn 4n nay tip trung nghién ciru ba ching vi nam Aspergillus sp. DVXT-
221, Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1 c6 dinh huéng nghién ciru



rd rang , ¢6 y nghia khoa hoc va thuc tidn tét, tao co s khoa hoc cho nhirng nghién ctru
ang dyng tiép theo.
2. Su khong trung lip cia dé tai nghién ciru so véi cic cong trinh, lufn viin, ludn an
da dwgce cong bd & trong va ngoai nwéc; tinh trung thwe, rd rang va diy di trong trich
din tai liéu tham khao

Két qua nghién ctru ctia dé tai tap trung vao ba chung vi nam Aspergillus sp. DVXT-
221, Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1 go6m phan 1ap, xac dinh
chu triic céc hgp chét va danh gia hoat tinh sinh hoc nén mang nhiéu tinh méi.

Theo tra ciru, cac két qua nghién ciru clia ludn 4n ndy hoan toan khong tring ldp voi
cac cong trinh nghién ctru trude diy. Cac két qua nghién ciru dam bao tinh trung thue, o
rang. Cac tai liéu tham khdo dugc trich dan trung thyc, 10 rang, c’lé‘iy du.
3. Su phu hgp giira tén dé tai voi ndi dung, giira ndi dung véi chuyén nganh va ma 50
chuyén nganh

Ludn 4n ¢6 ndi dung hoan toan phu hop véi tén ctia luén an. Pham vi nghién ctru da
dwoc xac dinh rd rang. Cac ndi dung nghién clru phu hop hoan todn v&i mé sd chuyén
nganh dao tao.
4. D6 tin ciy va tinh hién dai ciia phwong phap da sir dung dé nghién ctru

Céc phuong phéap nghién ctru trong dé tai 1a cac phuong phap hién dai, phu hop voi
muc tiéu va ndi dung nghién ctru:

- Pinh danh cac chung vi nim duge thuc hién bang sinh hoc phén t, stir dung PCR
va giai trinh ty gen ITS rDNA.

- Trong nghién ctru hoa hoc, tac gia str dung hé théng cac phuong phap phd hién dai
d& xéc dinh cu tric hop chét, bao gdm phd NMR mét chiéu va hai chiéu nhu 'H-NMR,
BCNMR, HSQC, HMBC, COSY, NOESY, két hop véi phd khoi phan giai cao, phd CD
va phuong phép tinh toan 1y thuyét phd ECD

_ Déi v6i hop chit fumigaclavine K, tic gia da sir dung két hop céc dit ligu pho va
tinh toan ECD 1y thuyét dé xac dinh céu hinh tuyét ddi, cho thdy céch tiép can ¢6 dd tin

cdy cao trong nghién ctru cau tric hoa hoc.



- Cac phwong phap dénh gia hoat tinh sinh hoc phu hgp voi muc tiéu nghién cuu,
trong d6 hoat tinh tc ché san sinh NO trén t& bao RAW264.7/BV2. Hoat tinh gay doc té
bao dugc danh gia trén cac dong HepG2 va MCF-7 bing phuong phap SRB. Ngoai ra, md
phong docking phan tir dugc sir dung dé khao sat kha ning tuong tac ciia mot s6 hop chat
v6i trung tdm hoat dong cia iNOS, gop phin bd sung co s& giai thich co ché tac dung.

Céac phuong phap sir dung trong qua trinh sinh khéi, tach chiét, xac dinh céu tric
héa hoe ciing nhu danh gia hoat tinh sinh hoc déu tuan thit céc tiéu chuan khoa hoc hién
hanh trong nuée va quic té. Pidu nay gop phan bao dam tinh chinh xéc, d¢ tin cdy va gia
tri khoa hoc cua cac két qua nghién ctru.

5. Két qua nghién citu méi ciia téc gid; nhitng déng gop méi cho sy nghiép phat trién
khoa hoc chuyén nginh; déng gép méi phuc vu cho san xuét, kinh té, quoc phong, xi
hdi va doi séng; ¥ nghia khoa hoc, gid tri va d{ tin ciy ciia nhirng két qua dé

Thuec hién d@ tai nghién ctru cta ludn 4n, NCS da thu dwge nhiéu két qua c6 y nghia:

1. Pa phén lap va xac dinh cdu tric ctia 30 hop chét sach tir 3 ching vi nam thue
vét ngap min Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1 va Aspergillus sp.
GXT-22.1, trong d6 c6 6 hop chit 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 mét hop chét 14n ddu tién phan 1ap tir thién nhién: (E)-6,10-dimethyl-5-
undecene-2,9,10-triol (XT47.2).

2. Da danh gia hoat tinh 0c ché sy san sinh qua mic NO cua cac hop chat sach.
Trong d6 2 hop chit XT37.1 va XT37.9 thé hién hoat tinh manh nhit (ICso = 5.3 + 0.2 va
8.7 £ 04 pM), 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 hoa docking
phan tir cho thdy cac hop chat XT37.1, XT37.9, XT47.1, XT49.4, va XT49.8 déu thé hién
ai luc lién két véi trung tAm hoat dong cua enzyme iNOS, v6indng lugng lién két tr —12.71
dén —6.34 kcal/mol.

3. Pa danh gia hoat tinh giy doc té bao trén 2 dong té bao ung thu HepG2 va MCF7
ciia cic hop chét sach. Trong d6 2 hop chit XT37.1, XT37.3 va XT49.1 thé hién hoat tinh



trén ca 2 dong té bao HepG2 va MCF7 (ICso = 61.1 + 3.1 — 87.65 + 3.49 uM). Cac hop
chét XT49.2-XT49.7, XT49.9 vi XT49.10 giy doc dong té bao MCF7 (ICso = 76.56 =
4.70 — 94.20 = 3.41 pM).

Céc hop chét thu duge déu dwoc xéc dinh bing cdc phwong phap phd hién dai va
pht hop. Dac biét, ludn 4n da c6 dong gbp phat hién 6 hop chit méi cho khoa hoc. Day la
nhitng két qua dang dugc ghi nhan d6i v&i nghién ctru vé vi nAm n6i chung va vi nam thuce
vit ngdp man noéi riéng. -

6. U diém va nhwoe didm vé ndi dung, két cAu va hinh thirc lufin 4n
Uu diém:

- Pé tai ¢d muyc tiéu va ndi dung nghién ctru rd rang, o tinh lién két tir phan 1ap vi
nim, 1én men tao sinh khdi, tao cao chiét, phén lap hop chét, xac dinh chu trac dén danh
gia hoat tinh sinh hoc.

- Péi twong nghién ciru duge xac dinh cu thé va co nguf‘m gdc rd rang; cac chung vi

niAm duge dinh danh bang phwong phép sinh hoc phan tir va c6 mé s6 GenBank.

- Két qua thye nghiém thu dugc tuong dbi 16n, véi 30 hop chit sach dugc phan lap

va xac dinh cau tric tir ba chung vi nam.

- Viée phéi hop nhidu phuong phép phén tich pho hi¢n dai, thir nghiém hoat tinh

sinh hoc va docking phan tir giup tang tinh toan dién cia nghién ciu.

- Két qua nghién clru ¢ nhiing phét hién mai vé hoa hoc va hoat tinh sinh hoc, ¢6

kha nang déng gép cho linh vuc nghién ciru cac hgp chét ty nhién tir vi sinh vat.

- Luan 4n duogc thiét k& hop ly, hinh thirc dep, rét it 13i in 4n. Céc hinh, bang, so do
déu dugc trinh bay kha rd rang. Phan phu luc cung chp day du nhimng dit liéu cAn thiét nhat
dap ing yéu cau cua viéc tham khao.

- Tai lidu tham khao dugc trinh bay théng nhét, trich dén day dii va chinh xéc.

Gop y stra chita:

Mot s6 cach goi tén chung vi nAm con chua théng nhat. Can ra soat va thong nhat
tén khoa hoc, ma ching trong luén an va ban tom tét. Tuy nhién, han ché trén thudc vé hinh
thirc trinh bay, khong lam thay doi gia tri khoa hoc cua dé tai luan an.

4



7. Noi dung ciia luidn an da dwge cong b6 trén cac tap chi, h§i nghi va gia tri ctia cic
cong trinh di céng bo

Néi dung ciia ludn 4n dugc cong b trén 3 bai bao quéc té. Noi dung cac bai bao
déu phan anh ndi dung co ban cua luén an. Céc bai bao déu pht hop vé chét lwgng cho luén
4n tién s chuyén nganh. Hai tap chi Tetrahedron (1 bai) va Chemistry and Biodiversity
(hai bai) ding tai néi dung ludn én du la céc tap chi SCIE c6 chat lugng cao. Két qua nay
dap tmg hoan toan y€u cAu ctia ludn 4n tién si chuyén nganh.
8. Két luén chung

Luan an c6 muc tiéu rd rang, ndi dung cu thé, phuong phap nghién ciru hién dai va
pht hgp. Nghién ciru vi nim 12 linh vuc nghién ctru khé, doi hoi cich tiép can phu hop,
logic va khoa hoc. D& tai c6 tinh cén thiét, ¢6 y nghia khoa hoc va phu hgp véi xu hudng
nghién ciru hién nay vé khai thac ngudn tai nguyén vi sinh vt & tim kiém céc hop chat tu
nhién c6 hoat tinh sinh hoc.

Ludn an co khéi lwong nghién ctu 16n, d6i trong nghién ciru duge lua chon ¢6 co
s&, phuong phap nghién ciru phit hop va sir dung nhiéu k¥ thuat hién dai. Két qua da co
nhitng déng gép khoa hoc mdi, c6 gia tri ddi voi chuyén nganh va dap ung yéu ciu ciia
mot ludn an tién si.

Lun én “Nghién ctru thanh phin hoa hoc, hoat tinh sinh hoe ctia sinh khéi ba ching
vi nim Aspergillus sp. DVXT-221, Trichoderma sp. GXT-22.1 va Aspergillus sp BCXT-
22.17 1a mét cong trinh khoa hoc ¢ cht luong tot. T6i dong y dé NCS dua ludn 4n cua
minh ra bao vé trude hoi ddng chém luan 4n cAp Hoc vién dé nhan hoc vi tién si.

Ha Néi, ngay 18 thdng 09 nam 2026
Ngwoi phan bién kin

Trwong Thi Thu Hién



BAN NHAN XET LUAN AN TIEN SI CAP HQC VIEN

Ho va tén nguoi nhan xét/phan bién ludn an:
Hoc ham, hoc vi: Nguyén Huy Hoang
Co quan cong tac: Vién Sinh hoc, VHLKHCNVN
Ho va tén nghién clru sinh: Pang Viét Anh
Thay huéng dan: PGS.TS. Tran Hong Quang
PGS.TS, Nguyén Ngoc Tung
Tén dé tai luan an: “Nghién ciru thanh phén héa hoc, hoat tinh sinh hoc ciia sinh
khéi ba chiing vi nim Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1
va Aspergillus sp. GXT-22.17
Nganh: Hoa hiru co M3 sH: 9 44 01 14

Noi dung nhan xét:

1. Tinh cén thiét, thoi su. y nghia khoa hoc va thuc tién cua dé tai:

Vé tinh can thiét va co y nghia khoa hoc: Vi nam, déc biét 1a vi ndm lién quan voi
thue vat trong hé sinh thai rimg ngp man, 1a ngudn tiém nang cua cac chat chuyén
hoa thir cap co cAu truc da dang va hoat tinh sinh hoc. Ludn an lua chon ba chung vi
nam thu nhan tir thuc vat ngdap man tai Vuon Qudc gia Xuan Thuy dé nghién ciru
thanh phan hoa hoc va hoat tinh sinh hoc la phu hop véi hudng nghién ciru tim kiém
cac hop cht tu nhién c6 cau tric madi va tiém nang tmg dung trong y duoc.

Tinh cén thiét cua nghién ctu duge cung cb boi thue té nguon tai nguyén vi sinh
vat tai Vuon Qubc gia Xuan Thuy, dac biét la vi nam lién quan dén thuc vat ngap
man, con chua duoc nghién cuu day du va co hé théug vé thanh phﬁn hoa hoc va
hoat tinh sinh hoc.

Vé khoa hoc, luén an gop phan bo sung dir liéu vé thanh phé"m hoa hoc ctia vi nam
ngap man, dic biét da phat hién cac hop chat moi, V@ thue tién, két qua danh gia
hoat tinh rc ché san sinh NO va gdy doc té bao ung thu cung cap dir liéu ban dau
cho viéc dinh huong nghlen ctru cac chat co tiém nang sinh hoc. Tuy nhién, y nghia
ang dung hién chu yéu o muc tiém nang, do cac thu nghiém sinh hoc mai tap trung
& muc in vitro va docking phan tir; chua co cac nghién ciu sau vé co ché, doc tinh
chon loc hodc in vivo. Vi vay khdng nén dién giai qua mirc vé kha nang tng dung y
duogc.



2. Sy khong trung 13p cua dé tai nghién ciru so véi cac cong trinh, luan van, luan
4n da cong bo o trong va ngoai nudce; tinh trung thyc, 16 rang va day du trong trich
dan tai liéu tham khao:

Pé tai nghién ciru trén ba chung vi nam cu thé phan lap tir thuc vét ngdp man tai
Vuon Qube gia Xuan Thuy; chua thay co sur trung 1dp véi cac cong trinh, luan van,
luan 4n da cong bd. Két qua nghién ciru co tinh mai, thé hién qua viéc phat hién va
x4c dinh cdu ruc mot sd hop chat moi. 124 tai liéu tham khao dugce trich dan wong
ddi day du, ro rang va phu hop voi ndi dung nghién clru, ¢6 22 tai licu trong nam
nam gan day tr 2021-2025 (Khoang gan 18%).

3. Su phu hop giira tén dé tai voi ndi dung, gitra ndi dung voi chuyén nganh va ma
so chuyén nganh:

Tén dé tai vé co ban phan anh dung déi twong va noi dung nghién ciru. Hai
nd1 dung chinh trong tén dé tai 1a “thanh phé“m hoa hoc™ va “hoat tinh sinh hoc™ déu
duoc trién khai xuyén sudt luan an: phan 1ap cac hop chit, xac dinh cdu triic hoa hoc
va danh gia hoat tinh sinh hoc. Muc tiéu va ndi dung nghién clru cung thé hién rd
logic nay.

N6i dung ludn an phu hgp véi chuyén nganh Hoa hiru co, déac biét la hoa hoc
cac hop chat thién nhién: phan lap, tinh ché, x4c dinh cdu tric va cau hinh cua hop
chét bang cac phuong phap phé hién dai, két hop danh gia hoat tinh sinh hoc.

4. Do tin cdy va tinh hién dai cua phuong phap da sur dung dé nghién cuu:

Hé thdng phuong phap nghién ctru nhin chung pht hop va co do tin cdy doi voi
nghién ctru hoa hoc hUp chat thién nhién. Luan an sir dung cac phuong phap 1én men
tao sinh khoi, chiét, sac ky phan 1ap va cac ky thudt pho hién dai dé xac dinh cau
tric, bao gdm HR-ESI-MS/HRESIQTOFMS, NMR, HSQC, HMBC, CLISY,
NOESY/ROESY va ECD. Hé théng dit liéu pho tuong d6i day du, dac biét do6i voi
cac hop chat méi. Nhiéu hop chat méi duge trinh bay dong thoi dir lidu pho khéi
lwong phan giai cao, NMR mot va hai chiéu va ECD.

Phan hoat tinh sinh hoc str duyng cac m6 hinh danh gia tc ché san sinh NO va gdy
doc trén hai dong té bao ung thu HepG2 va MCF-7; docking phén tir véi iNOS duge
sir dung dé ho tro giai thich két qua hoat tinh. Cac phuong phap nay phu hop vor
muc tiéu cua luan an.



5. K&t qua nghién cru méi cua tac gia; nhimg dong gop mai cho sy phat trién khoa
hoc chuyén nganh; dong gop mai phuc vu cho san xuat, kinh te, quéc phong, xa hoi
va doi séng; v nghia khoa hoc, gia tri va dd tin cdy cua nhiing ket qua do:

Téc gia da phan lap va xac dinh cAu tric 30 hop chat tir ba chung vi nam. Trong
do xac dinh duoc 6 hop chat mai, gom; fumigaclavine K (XT37.1), fumigaclavine
L (XT37.2), fumigaclavine M (XT374), 5- (4-methoxyphenyl)-1,3-oxazole
(XT47.1), polyporusterone H (XT49.1) va stellatinol A (XT49.4), dong thoi xac
dinh (E)-6,10-dimethyl-5-undecene-2.,9,10-triol (XT47.2) la hop chat lan dau duoc
phan lap tu tu nhién,

Pay 1a dong gop khoa hoc 13 rang ctia luén an, déc biét vé da dang cau tric hoa
hoc va hoa hoc cac hop chat ty nhién tir vi nam ngdp man.

Luén 4n con cung cap dir liéu hoat tinh sinh hoc cua cac hop chat phan 1ap dugc.
Trong nhom thu n ghlem trc ché san sinh NO, XT37.1 va XT37.9 thé hién hoat tinh
ndi bat nhat; mot s6 hop chét khac cung ¢o hoat tinh ¢ cac mirc do khac nhau. Déi
vl hoat tinh gay doc té bao, mot s6 hop chat thé hién tac dung trén HepG2 va/hoac
MCEF-7.

Tuy nhién, nén phan biét ro “hgp chat mai” voi “hoat tinh sinh hoc moi™. Gia tri
md&i ndi bat nhat coa ludn an nam o phat hién va xac dinh cAu tric cac hO’p chat mai;
phan hoat tinh sinh hoc c6 gia tri bo sung va dinh hudng nghién ciru hep theo nhung
phan Ién muc hoat tinh gdy ddc té bao chua di manh dé khang dinh tiém nang phat
trién thudc.

6. Uu diém va nhuoc diém vé ndi dung, két cau va hinh thic cua luan an:

Uu diém: Ludn an c6 khoi lugng nghién ciru tuong dbi 16n; bd cuc tir tong
quan — doi tugng/phuong phap — két qua — thao ludn tuong dbi logic. Phan hoa
hoc duoc dau tu cong phu, dac biét la bién giai céu truc cac hop chit maoi voi hé
thong dir liéu pho kha déy di. K&t qua phan 1ap 30 hop chat, trong do co 6 hop chét
moi, thé hién khoi luong thue nghiém dang ké. Phéan két qua va thao ludn duge tach
thanh cac chuong riéng, thuan lgi cho viée trinh bay va danh gia. Cau trac toan luan
an gom diy du tong quan, phuong phap, két qua, thao ludn, két luan, dong gop mai
va kién nghi.

Han ché cin chinh sira:

C6 mot sb 161 khong théng nhat tén/ma chung vi nam giita cac phan. Mot 50
thuat ngtr, ky hiéu, don vi va cach trinh bay tén hop chat can duoc ra soat lai.

Phan thao luan hoat tinh sinh hoc ¢on ¢o thé tang chiéu sau, nhat la moi lién
hé cAu triic ~ hoat tinh (SAR) va so sanh dinh lwong vdi céc hop chat twong (wr da



cong bb. Can phan dinh rd hon gitra két qua thue nghiém va cac suy luén tir docking.
Phin y nghia thye tién ciing nén trinh bay than trong, twong xing voi muie do bang
ching hién cd.

Cach dién dat s lugng cac hop chat c6 hoat tinh va mét so khoang 1C50 hién chua
that 1o rang: can déi chiéu lai véi cae bang két qua gde trude khi in ban cudi.

7. Nai dung cia ludn an da dwoge cong bé trén tap chi, ky yéu Héi nghi Khoa hoe
nao va gia tri chia cac cong trinh da cong bé (cdp cong bé WoS (SSCI, SCILE, ESCI
...), Scopus, quéc té ¢é phan bién, tap chi trong nudc duge tinh diém theo Hoi
déng Gido su nha nudc ... va xép hang SCIMAGO):

Ludn 4n 1iét ké 03 bai bao lién quan true tiép dén ndi dung nghién ctru, déu cong bo
nam 2025:

M@t bai trén Tetrahedron (SClmago 2025 SIR 0.360, H-index 245 va Q3; IF khoang
2.1), vé cac fumigaclavine K-M tir Aspergillus sp. DVXT-221.

Hai bai trén Chemistry & Biodiversity (SClmago 2025 SJR 0.449, H-index 91,
[F=2.9 va Q2), 1an luot vé cac hop chat tir 7richoderma sp. GXT-22.1 va Aspergillus
sp. BCXT-22.1.

Nhin vé ndi dung, ba cong trinh nay bao phu kha true tiép ba déi twong nghién ctu
chinh cia ludn an, va cac két qua quan trong vé hop chat mai cling dd dugce phan
anh trong cac cong bo.

8. K&t luan chung can khing dinh:

Ban tom tit cua luan an phan anh cac ndi dung co ban cua luén an.

Vé mire do dap (mg yéu cau cua ludn 4n tién si: Qua ndi dung da xem xét, ludn an
c6 khoi lwong nghién ciru dang ké, st dung cac phuong phap phu hop va tuong doi
hién dai, co két qua mai ro rang, ndi bat 1a viéc phan 1ap va xéc dinh cau tric 6 hop
chat méi va 1 hop chat 1an ddu duge phan 1ap tir ty nhién. Cac két qua chinh da duoc
cong bé trong cac bai bao khoa hoc lién quan truc tiép dén luan an. Do do, xét vé
noi dung khoa hoc, luan an dap img cac yéu cau co ban ddi voi mot ludn an tién si
chuyén nganh Héa hitu co, NCS xtng dang duge nhén hoc vi Tién sy.

Ha Noi, Ngay 24 thang 9 nam 2026

Nguoi nhan xét

/e

Nguyén Huy Hoang



BAN NHAN XET LUAN AN TIEN ST CAP HQC VIEN

Ho va tén ngudi nhan xét: PGS. TS. Hoang 1.& Tuan Anh

Co quan cong tac: Trung tm DPbi mai sang tao cong nghé cao

Ho va tén nghién ciru sinh: Dang Viét Anh

Gi4o vién huéng din: PGS.PGS. TS. Tran Hong Quang
PGS.TS, Nguyén Ngoc Tung

Tén d? tai lun én: “Nghién ciru thanh phin héa hoc, hoat tinh sinh hoc cita sinh khoi
ba chiing vi nAm Aspergillus sp. DVXT-221, Trichoderma sp. BCXT-22.1 va
Aspergillus sp. GXT-22.17

Nganh: Héa hiru co Mi sb: 944 01 14

NOI DUNG NHAN XET
1. Tinh cin thiét, thoi sw, ¥ nghia khoa hoc va thye tién ciia dé tai

Theo Quyét dinh sb 21/2026/QD-TTg ciia Thi tuéng Chinh pht ban hanh
Danh muc cong ngh¢ chién lvge va Danh myc san phém cong nghé chién lugc bao
quat nhiéu linh vuc then chét thi Céng nghé sinh hoc va y sinh tién tién va Cong
nghé bién, dai duong va long déat 14 2 trong 10 céng nghé chién luoce wu tién phat
trién trong thoi gian t6i. Viéc nghién clru va tim huéng di tir vi sinh vit, ddc biét la vi
nam bién/ngap min, dang 12 hudng nghién ctru c6 nhiéu trién vong, gi tri img dung trong
y duoc.

Di tuong nghién ciru cia d& tai 13 vi ndm trong dicu kign sinh thii dic thu cia hé
sinh thai rirng ngdp mén tai Vuon Quéc gia Xuan Thiy van con nhiéu khoan tréng. chua
duoe nghién ciru chuyén sau vé thanh phan hoéa hoc va hoat tinh sinh hoc.

Vi vdy, dbi twgng nghién clru cua NCS rit ¢6 y nghia khoa hoc, gop phan xdy dung
co 50 dit liéu vé thanh phin héa hoc va dong thai cung cap thém cic dit lidu vé& hoat tinh

tic ché san sinh NO va hoat tinh gy ddc té bao cua cac hgp chat phan Iap duge.



DPéi twgng nghién ciru cta ludn én 1a ba ching vi nam Aspergillus sp. DVXT-221,
Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1, cho thay ludn an c6 dinh huéng
nghién ctru rd rang , ¢6 y nghia khoa hoc va thyc tién tot.

2. Sw khong trung ldp ciia dé tai nghién ciru so véi cac cong trinh, ludn viin, ludn an
da dwge cong bd & trong va ngoai nwée; tinh trung thye, ré rang va day dii trong trich
dan tai liéu tham khao

K&t qua nghién ctru cia dé tai tap trung vao ba chung vi nam Aspergillus sp. DVXT-
221, Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1 gdbm phan lap, xac dinh
cdu tric cac hop chat va danh gid hoat tinh sinh hoc nén mang nhiéu tinh méi.

Theo tra ciru, cac két qua nghién ctru cua ludn an nay hoan toan khong tring lap vdi
cac cong trinh nghién ctru trude day. Cac két qua nghién ctru dam bao tinh trung thuc, ro
rang. Céc tai lidu tham khao duge trich dan trung thuc, 13 rang, day du.

3. Sw phu hgp giira tén dé tai véi ndi dung, gitra ndi dung véi chuyén nganh va ma 50
chuyén nganh

N6i dung nghién ciru ctia luén 4n hoan toan phu hgp véi tén ctia ludn 4n, cling nhu
pht hop v6i chuyén nganh va ma s6 chuyén nganh dao tao cua NCS.

4. Do tin cdy va tinh hién dai ctiia phwong phap da sir dung dé nghién ciru

Cac phuong phap nghién ctu st dung trong d2 tai 1a cac phuong phép thuong quy,
phit hop véi muc ti€u va ndi dung nghién ctru da dé ra:

- Cac phuong phép str dung trong qua trinh sinh khdi, tach chiét, xac dinh cdu tric
hoéa hoc ciing nhu danh gia hoat tinh sinh hoc déu phu hop véi cic tidu chuin khoa hoc
hién hanh trong nudc va quéc té.

- Str dung PCR va gii trinh tr gen ITS rDNA dé dinh danh céc ching vi ndm, dugc
thuc hién bang sinh hoc phén tir.

- Vi thanh phan héa hoc héa hoc, NCS sir dung hé thng cac phuong phap phé phi
hop dé xéc dinh cAu triic hop chat, bao gdm phé NMR mot chidu va hai chiéu nhu 'H-
NMR, '3C-NMR, HSQC, HMBC, COSY, NOESY, két hop véi phd khbi phan giai cao,
phd CD va phuong phap tinh toan 1y thuyét phd ECD.



- Céc phwong phap dénh gid hoat tinh sinh hoc phii hgp véi muc tiéu nghién clru,
trong d6 hoat tinh (e ché san sinh NO trén t& bio RAW264.7/BV2. Hoat tinh gdy doc té
bio duoc danh gia trén cac dong HepG2 va MCF-7 bang phuong phap SRB. Bén canh do,
phwong phép docking phén tu ciing duge NCS duge s dung dé danh gia kha ning tuong
tic ciia mot s& hop chit véi trung tdm hoat dong cua iNOS, gop phin bd sung co so gidi
thich co ché tac dung.

5. Két qua nghién ciru méi cia téc gia; nhirng dong gop méi cho sw nghiép phat trién
khoa hoc chuyén nganh; déng gop méi phuc va cho san xuét, kinh té, quoc phong, xa
hoi va doi song; y nghia khoa hoc, gia trj va df tin ciy cilia nhing két qua do

NCS di thu dwoc nhidu két qua mai va ¢ ¥ nghia, :

1. D4 phan lap va xac dinh duoc chu tric cta 6 hop chat méi (téng s6 30 hop chit)
la 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 chat lan dau tién phan
lap tir thién nhién: (E)-6,10-dimethyl-5-undecene-2,9,10-triol (XT47.2).

2. Pa danh gia hoat tinh e ché sy san sinh qua mitc NO ciia cac hop chét va phat
hién 2 hop chit XT37.1 va XT37.9 c¢6 hoat tinh manh nhat (ICso=5.3+0.2va 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 trung binh. Céc hop chat méi XT37.1,
XT47.1, XT49.4, va cic hop chit XT37.9, XT49.8 déu thé hién ai luc lién két véi trung
tAm hoat dong cta enzyme iNOS, trén mé hinh docking, v6i ning lugng lién két tir —12.71
dén —6.34 kcal/mol.

3. Hai hop chit m&i XT37.1, XT37.3 va hop chat X'T49.1 thé hién hoat tinh trén ca
2 dong té bao HepG2 va MCF7 (ICso = 61.1 + 3.1 — 87.65 + 3.49 uM). Bén canh do, cac
hop cht XT49.2-XT49.7, XT49.9 va XT49.10 c6 tic dung trung tinh déi vi dong & bao
MCF7 (ICso = 76.56 + 4.70 — 94.20 % 3.41 pM).

6. U'u diém va nhwoe diém vé ndi dung, két ciu va hinh thirc lufin 4n
Uu diém:

- Pé tai c6 muc tiéu va ndi dung nghién ctru 10 rang.



- Déi twgng nghién ciru duge xac dinh rd rang; cac chung vi nam duoc dinh danh

bang phuong phép sinh hoc phan tir va cé ma s6 GenBank.

- Luan 4n dugc trinh biy cin than rd rang. Céc hinh, bang, so dd déu dugc trinh bay
khé ro rang. Phan phy luc cung cap diy du nhitg dit li¢u can thiét nhit dap Gng yéu cau
cua viéc tham khao. )

- Tai liéu tham khao duoc trich dan day du va chinh xac.

7. Noi dung cia ludn an di dwgc cong bd trén céc tap chi, hoi nghi va gia tri cda cac
cong trinh da cong bd

N6i dung céc bai bdo déu phan anh ding néi dung ciia luin 4n. Ca 3 bai bao déu
phti hop vé chuyén nganh dao tao ctia NCS. Hai tap chi Tetrahedron (1 bai) va Chemistry
and Biodiversity (hai bai) la cac tap chi SCIE cé chit lugng t6t va hoan toan dap Gmg hoan
toan yéu cau cua lugn 4n tién si .

8. Két ludn chung

Ludn 4n c6 muc tiéu rd rang, ndi dung cu thé, phwong phap nghién ctru phu hop.
Nghién ctru vi ndm 1a linh vyc nghién ciu khé, doi héi céch tiép can phi hop, logic va
khoa hoc. Luén 4n c6 khdi lwong nghién ctru 160, dbi twong nghién ciru duge lya chon ¢
co & va ¢d y nghia khoa hoc va phi hop v6i dinh hudng nghién cttu hién nay cong nghé
sinh hoc ciing nhu cong nghé bién.

Két qua ctia Luén an da dong gop thém nhiéu kién thirc khoa hoc méi, c6 gid tri doi
vGi chuyén nganh va dap ung yéu cAu ctia mot ludn 4n tién si.

T6i d("‘)ng y dé NCS duwa luan 4n ctia minh ra bao vé trude hoi déng chidm ludn én
cép Hoc vién @ nhan hoc vi tién si.

Hé Noi, ngay 18 thang 09 nam 2026

Ngwdi nhin xét

PGS. TS Hoang Lé Tuin Anh



VIENHANLAM DPANG CONG SAN VIET NAM

KHOA HQC VA CONG NGHE VN i

HQC VIEN KHOA HQC VA CONG NGHE
&

Ha Néi, ngay 16 thang 10 nam 2026

QUYET NGHI CUA
HOI PONG PANH GIA LUAN AN TIEN ST CAP HQC VIEN

Cin cir quyét dinh s6 777/QD-HVKHCN ngay 27 thang 08 nam 2026 cua Gidm
dbc Hoc vién Khoa hoc va Cong nghé vé viéc thanh lap Hoi déng danh gia luan an
tién si cAp Hoc vién, Hoi dong di hop vao hoi 09 gid 00 ngay 16 thang 10 nam 2026
tai Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam, s6 18 dudng Hoang Quéc Viét, Cau Gidy, Ha Noi dé danh gia lun én tién sT.

Ho va tén NCS: Ping Viét Anh

Tén dé tai ludn an:- Nghién ciru thanh phin héa hoc, hoat tinh sinh hoc ctia sinh

khéi ba chung vi nim Aspergillus sp. DVXT-221,
Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1

Nganh: Héa Hitu Co Mai s6: 9 44 01 14

Ngudi huéng dan chinh: PGS.TS. Tran Hong Quang

Ngudi huéng dan phu: PGS.TS. Nguyén Ngoc Tung

HOI PONG PANH GIA LUAN AN TIEN ST CAP HOC VIEN CUA
NCS PANG VIET ANH KET LUAN

1. Tinh phu hgp cia tén dé tai va sw khong trung I3p vé néi dung ludn 4n

- Tén dé tai, ndi dung va két qua nghién ctru cta luéin an phu hop véi nganh dao
tao Hoa httu co, ma s6 9 44 01 14.

- N6i dung ctia ludn an khong trung ldp véi cac ludn an da bao vé va cac két
qua nghién ctru da cong b trong va ngoai nudc.

- C4c tai liéu tham khéo cua luén an c6 ndi dung pht hop va da dugce trich dan
trong luan an.
2. Két qua, y nghia khoa hoc, thue tién ciia dé tai

Pé tai c6 v nghia khoa hoc trong viéc b6 sung dit liéu vé thanh phan héa hoc
ctia vi ndm phan 1ap tir hé sinh thai ngdp man, dong thai cung cap thém cac dir liéu
vé hoat tinh trc ché san sinh NO va hoat tinh géy doc té bao clia cac hop chat phan
lap duogc. V& mit thuc tién, cac két qua thu duoc co thé tao tién dé cho nhiing nghién
ctru tiép theo nhim khai thac cac hop chét cé hoat tinh sinh hoc tir ngudn tai nguyén

vi sinh vat ban dia.



Ludn an nay tap trung nghién ctu ba chung vi nam Aspergillus sp. DVXT-
221, Trichoderma sp. GXT-22.1 va Aspergillus sp. BCXT-22.1 c6 dinh hudng
nghién ciru rd rang, c6 y nghia khoa hoc va thyc tién tot, tao co sé khoa hoc cho
nhimg nghién ctru ing dung tiép theo.
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3. Nhiing thieéu sot ciia luan an, van de can bo sung, sira chira

NCS cin tiép thu, ra soét, chinh stra, bd sung noi dung ludn an theo y kién
dong gop trong ban nhdn xét cta cac thanh vién Héi dong va Bién ban cua Hoi
dong danh gia luan &n tién si cap Hoc vién trude khi ndp ludn 4n cho Thu vién
Qudc gia Viét Nam.

4. Mirc d§ dap dng yéu ciu ciia lufin 4n tién si vé ci noi dung va hinh thire theo
cac quy ché hién hanh vé ddo tao tién si ciia Bo Gido duc va Pao tao

Luan 4n cia NCS Ding Viét Anh dap tmg yéu cau ctia mot ludn an tién si nganh
“Hda hitu co”, ma s0 9 44 01 14 vé ndi dung va hinh thirc theo cac quy che hién
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hanh vé dao tao tién si cua Bo Giao duc va Dao tao va cua Hoc vién Khoa hoc va
Cong nghé. ‘

Két lufn:

Két qua bo phiéu danh gia luén 4n ctia Hoi dong: 7/7 thanh vién tan thénhu i

6 phiéu Xuat sac. ¥

. . 5 C
Hoi dong két ludn théng qua ludn an, dé nghi Hoc vién Khoa hoc va Cong g
cong nhan két qua bao vé va cap bing tién si cho NCS Pham Viét Anh. ’

Quyét nghi ny duoc 7/7 thanh vién Hoi ddng bidu quyét cong khai thong

THU KY CHU TICH
=
S ==
PGS.TS. Hoang Lé TuAn Anh GS.TS. Ngb Qudc Anh

Nguyén Thi Trung



VIEN HANLAM PANG CONG SAN VIET NAM
KHOA HQC VA CONG NGHE VN
HQC VIEN KHOA HQC VA CONG NGHE
!

Ha Néi, ngay 16 thang 10 nim 2026

BIEN BAN CUA
HOI PONG PANH GIA LUAN AN TIEN SI CAP HQC VIEN

Can ctr quyét dinh s6 777/QD-HVKHCN ngay 27 thang 08 ndm 2026 cua Giam
dbc Hoc vién Khoa hoc va Cong nghé vé viée thanh lap Hoi dong danh gia ludn én
tién si cAp Hoc vién, Hoi ddng da hop vao hdi 09 gior ngay 16 thang 10 nam 2026 tai
Hoc vién Khoa hoc va Céng nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
s 18 duong Hoang Quée Viét, Cau Gidy, Ha Noi dé dénh gid luan 4n tién si.

Nghién ctru sinh:  Pang Viét Anh

Tén dé tai luan an:, Nghién ctru thanh phan hoéa hoc, hoat tinh sinh hoc cta

sinh khdi ba ching vi ndm Aspergillus sp. DVXT-221,
Trichoderma sp. BCXT-22.1 va Aspergillus sp. GXT-22.1

Nganh: Héa Hitu Co

Ma s6: 94401 14

Ngudi huéng din chinh: PGS.TS. Tran Hong Quang

Ngudi huéng dan phu:  PGS.TS. Nguyén Ngoc Ting

THAM DU BUOI BAO VE GOM CO

- Dai dién co so dio tao: PGS.TS Nguyén Xuan Nhiém, pho gidm dbc hoc vién
- Thanh vién Hoi dong c6 mit: 7/7 thanh vién

1. GS.TS. Ngé Qudc Anh, Chii tich Hdi dong
PGS.TS. Phan Vin Kiém, Phan bién 1
PGS.TS. Lé Nguyén Thanh, Phan bién 2
PGS.TS. Hoang Lé Tudn Anh, Thu ky Hoi dong
GS.TS. Nguyén Huy Hoang, Uy vién
PGS.TS. Bui Thi Thu Trang, ﬁy vién
TS. Truong Thi Thu Hién, Uy vién
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- Thanh vién Ho6i dong ving mat: Khong.
- Dai dién tap thé can bo huéng dan: PGS.TS. Tran Hong Quang, PGS.TS. Nguyén
Ngoc Tung

- Cung tham dy buoi bao vé con co nhiéu can bo nghién ciru khoa hoc trong va
ngoai Hoc vién.

~ TIEN TRINH BUOI BAO VE

1. Pai dién co sé dao tao tuyén bd 1y do, gidi thiéu dai biéu va doc quyét dinh sb
777/QD-HVKHCN ngay 27 thang 08 ndm 2026 ctia Giam déc HVKHCN vé viéc
thanh 1ap Hoi dong déanh gia ludn an tién si cip Hoc vién cho NCS Dang Viét
Anh va dé nghi Chu tich Hoi dong diéu khién phién hop.

2. Chil tich Héi dong, GS.TS. Ngb Qubc Anh, cong bd danh sach thanh vién c¢6 mit
la 07, thong qua chuong trinh budi bao vé, dé nghi Thu ky théng bao céc diéu
kién chuén bi cho budi bao vé va doc ly lich khoa hoc ctia NCS.

3. Thu ky Hoi dong, PGS.TS. Hoang Lé Tuén Anh thong bao céc dicu kién cho budi

‘bao vé
- Doc ly lich khoa hoc cia NCS Diang Viét Anh.
- Da nhén du 07 nhan xét cua cac phan bién va cac thanh vién HD.

- Lich bao vé ctia NCS di duge dang trén Cong thong tin dién tir Hoc vién Khoa
hoc va Cong nghé ngay 05/10/2026.

- Céc gidy to can thiét khéc.
NCS Pang Viét Anh c6 du cac didu kién vé tha tuc dé bao vé luan 4n trude Hoi

dong danh gia luan an cap Hoc vién.

4. Céc thanhvién hoi dong va nhimg ngudi tham dw thong qua vé Iy lich khoa hoe

va qua trinh dao tao cua nghién ciru sinh.

5. Nghién cutru sinh Dang Viét Anh trinh bay ndi dung luédn an trong 30 phut trude
Hoi dong. Béo céo clia NCS bao gom cac ndi dung chinh nhu sau:
- Mo dau/Giéi thiéu
- Téng quan
- Thuc nghiém va két qua
- Thao ludn két qua
- Két luan va Kién nghi
- Danh muc cong trinh cong bd
- Nhiing diém méi cia ludn 4n



6. Phan bién doc ban nhan xét va diit ciu hoi cho luan an cia NCS Pang Viét Anh
1) Phan bién 1: PGS.TS. Phan Vin Kiém doc nhén xét danh gid luan én va két
luén (cé van ban kem theo).

Luan 4n khong tring 1dp véi céc cong trinh, ludn van, ludn an dd cong b & trong
va ngoai nudc.

Luan 4n c6 muc tiéu & rang, ndi dung cu thé. Cac ndi dung nghién ctru phi hop
v6i tén Ludn an va phu hop véi myc tiéu dé ra. C4c ndi dung nay hoan toan phu hop
v&i m3 sé chuyén nganh.,

NCS di sit dung cac phuong phap nghién ciru thuong quy, hoan toan phu hop
dé thuc hién cac ndi dung nghién ciru dé ra, dam bao duoc tinh khoa hoc va c6 du

do tin cdy can thiét.
NCS d3 thu duoc nhidu két qua mdi :

- Da phén ldp dugc ba ching vi sinh vét ring ngép mén, Aspergillus sp. DVXT-
221, Trichoderma sp. BCXT-22.1 va Aspergillus sp. GXT-22.1 va sinh khéi duge
ba ching vi sinh nay dé nghién ctru thanh phan hoéa hoc céc hop chit thir cap do
VSV gay ra.

- D4 phén lap va xac dmh dugc cAu trac hoa hoc 30 hop chét, c6 6 hop chat méi
duoc d3t tén la fumigaclavine K-M, polyporusterone H, stellatinol A, cung vai 1 hop
chét 14n d4u tién phan 14p tlr thién nhién tir 3 chung néu trén.

- D4d danh gia hoat tinh ¢ ché su san sinh qua mitc NO cua cac hop chit sach.
Trong d6 2 hop chat XT37.1 va XT 37.9 thé hién hoat tinh manh nhat, 16 hop chét
khac thé hién hoat tinh kém hon. M6 hinh docking phan tir cho thdy c6 5 hop chét
thé hién 4i luc lién két voi trung tAm hoat dong cuia enzym iNOS.

- D3 danh gia hoat tinh gay doc t& bao trén 2 dong té bao ung thu HepG2 va
MCF7 cua cac hop chét sach. Trong d6 3 hop chat XT37.1, XT37.3 va XT49.1 thé hién
hoat tinh trén c4 2 dong té bao HepG2 va MCF7; céc hop chit XT49.2-XT49.7, XT49.9
va XT49.10 giy doc dong té bao MCF7.

OR
Uu diém:
Luan 4n c6 myc tiéu, pham vi nghién ctru rd rang, ngi dung cu thé, cac phuong

phap nghién ctru phut hop va thu duoc nhiéu két qua moéi, c6 dong gop tich cuc cho
khoa hoc, lam sang t6 thém thanh phan hoa hoc céc hop chét thtr cip do 3 chiing

VSV rung ngdp man sinh ra
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Luén én c¢6 bd cuc hop 1y, trinh bay tbt, sing sta, it 15i. Céc hinh vé, bang
dugc trinh bay khoa hoc dé theo doi. Cac tai liéu tham khao dugc trich din day du,
khoa hoc va dam bao tinh trung thye.

Luén 4n c6 két qua rat tot, duoc cong bd trong 3 bai bao SCI dat chét luong
cao. Day 1a diém ndi bat nhét cta luan an, thé hién mot cong trinh nghién ciru khoa
hoc nghiém tiic va cé chat lugng t&t

Nhuwge diém: - X - -

- Viée ky hiéu céc chat bang nhidu ky tu phirc tap lam cho ngudi doc kho theo di.
NCS nén nghién ciru thay d6i ky hiéu ngén gon hon dé dé theo ddi hon. Trong muc
3 phén két ludn c6 nhdm 14n s6 lugng “Trong dé 2 hop chit XT37.1, XT37.3 va
XT49.1”. Can xem xét stra lai.

- Phan két luan va nhitng diém méi cua ludn 4n nén nghién ctru viét lai cho tuong
minh hon. Nhimng diém méi ctia luén an thudong dugce chit loc tir két ludn chung vé
két qua thu dugc. Va nhu vay, nhitng diém méi nén c6 khuén khd ngin gon hon
phan két lugn. O day NCS dang thé hién nguoc lai.

- S6 luong chét dem thtr cac hoat tinh can xé4c dinh chinh xéc. Mot s6 khong duoc
thir nén noi 16 ly do.

- Nhiéu bang sb liéu can format lai, thi du bang 4.29 trang 138: Hang dau dé hai
dong voi nhiéu khoang tréng 13 chua hop ly. Vi bang con mé rong hang ngang dén
€ hai bén nén dong C-17 c6 thé bé tri mot hang s& dep hon. Céc bang khéc ciing nén
format lai cho dep hon va nén dé mdi bang tong nguyén 1 trang gidy s& d& theo doi.
Mot s6 bang dé dong single, mot s lai dé dan 1,5 hoc kich c& khéc. Nén cin chinh
thong nhét vé dinh dang, qua canh 1 bang, dan dong, ciing nhu cac chd thich théng
nhét. Vi ludn 4n c6 nhidu két nén cac bang nén dé dong don single cho giam bét s
- trang. Vidy bang 4.23,4.24 va nhiéu bang khéc, ¢ot tht tu két-qua phd proton; nhiéu
proton chi ghi gid tri, khéng ghi dang pic hay tinh trang chong l4p tin hiéu va mdi s6
1 dong lam cho bang kh4 dai chua phu hop. Céc bang khéc cling cht y diém nay.

- V& ky hiéu céc chit nén théng nhat, vi du (37) nén chuyén thanh (37), tic 1a céc
dau ngodc don cho cic chét khong in dam. Mot sé tiéng Anh 13n trong tiéng Viét, vi
du: dong 1 trang 15: "deoxy-7, 14-didehydro-12-acetoxy-sydonic acid, and (E)-7-
deoxy-7,8- didehydro-12..."

- Danh s6 thi ty lai gitta hop chét XT37.4 va XT37.3 theo trat tw thong thuong, Mit
khac, phan tich cdu tric hop chit XT37.4 chi nén so sanh véi XT37.3 va tai lidu
tham khao d& cong bd [89] ma bé phan so sanh dit lidu phd *C véi cac hop chit
XT37.1 va XT37.2 vi hai hop chét ndy c6 cdu tric khac hodn toan ca vé thém néi



d6i cling nhu chuyén vi nhém thé giita hai vi tri C-2 va C-3. B sung bang 4.5 chét
XT37.5 bi thiéu.
- Cau hoi :
Cau héi 1: Cac phuong phap chung dé x4c dinh tén khoa hoc cua céc loai vi sinh vat
la?
Cau héi 2: Nghién ctru vé héa hoc & vi sinh vét co diém nao khac véi nghién ctiu
hoa hoc & thue vat , néu ¢6 kho khin thi khé khan la gi ?
Chu hoi 3: Tai sao khi phan 14p lai thay két qua da phan 1a chiing Aspergillus ma
khong phai cac chung khac .
Cau hoi 4: Huéng nghién ciru nay c6 dugce dinh hudng trude khong? Cach thuce hién?
2. Phan bi¢én 2: PGS.TS. Lé Nguyén Thanh doc nhan xét danh gia luan an va két
luan (c6 van ban kém theo).
Uu diém:

- Nhin chung, cac dong gbp cua ludn dn hudng téi myc tiéu cai thién bai toan rut gon

thudc tinh trong bbi canh dit liéu nhiéu va dit liéu dong, dong thoi duoc cu thé hoa
thanh cac thuat toan c6 kha ning trién khai.

- Luén an co khéi lugng thyc hién lon vé mit s6 lidu thuc nghiém.

- 86 luong 30 hop chét sach (trong d6 c6 6 chit méi, 1 chét 14n dau tach tir ty nhién)
1a mot thanh tich ndi bat dbi voi mot ludn 4n tién st Hoa hitu co.

- Bién ludn cAu tric héa hoc rat chat ché, logic, phan tich phd twong tac hat nhan 2D
(HMBC, COSY, NOESY/ROESY) tuong minh; viéc ap dung tinh toan ECD ly
thuyét (TD-DFT) giai quyét cau hinh tuyét d6i ciia cac tam bat dbi phic tap.

- B cuc luan 4n can dbi, khoa hoc; vin phong hoc thuét trong sdng, suc tich. Cac
bang s6 liéu NMR dugc gén tin hiéu chi tiét, so sanh ddi chiéu thdu d4o véi tai liéu
tham khao.

Nhuoe diém:

- Chuong 2: Xem lai may phd khéi luong phan giai cao.

- Chuong 3:

+“m/z” in nghiéng.

+ V& hoat tinh &c ché NO, cln bb sung tac dung gy doc t& bao theo phuong phap
MTT dé minh chimg tic dyng Uc ché su san sinh NO la khéng phu thudc vao tac
dung gay doc té bao.



+ Tai trang 40, hinh so db phén lap ching BCXT-22.1 bi ghi thanh “Hinh 3.34” thay
vi “Hinh 3.4”.

- Chuong 4: Két qua va thao luén:

+ Xem lai danh sb tai liéu tham khao, mot sé tai liéu tham khao khong thay lién
mach nhu 83-85, 87-88.

+ B0 sung tinh toén Iy thuyét cho hop chat XT37.2

+ Trang 110, cudi muc XT47.9 “(Hinh 2.4.9)”. Cén sira thanh (Hinh 4.77).

+Bang 4.21 (trang 114) c6 ghi “Bang 2.6.1” & dong text md ta.

+ Muc 4.1.3.2 (trang 123), hop chat XT49.4 cha thich nham hinh phd 1a “Hinh
261"

+ “Hinh 2.6.2.2”, “Hinh 2.6.2.3” phai d6i thanh Hinh 4.98, Hinh 4.97, Hinh 4.102.

+ Hoat tinh sinh hoc cén bd sung vé tac dung gdy déc t& bao trén dong té bao
RAW264.7 va thao luan két qua.

- Cau hoi:
+ Céu hoi 1 : Tai trang 107 , hop chét XT47.7 dugc néu ra la ciu hinh tuong dbi hay
tuyét doi ?

+ Cau hoi 2 : NCS c6 thé dua ra cau hinh tuyét di ctia hop chat XT47.7 khéng ?
NCS Dbang Viét Anh tiép thu y kién nhan xét ctia céc phan bién va tra 101 diy
du cdu hoi cua cac uy vién phan bién.
7. Céc thanh vién khéc trong Hoi dong dua ra ¥ kién nhan xét; Hoi ddng va nhiing
nguoi tham du dat cau hoi:

_ 1) GS.TS. Ngb Quéc Anh:

- Muyc 3.3: khéi luong phan tit ctia céc hop chét hién duoc lam tron dén sé nguyén,
trong khi céac gid tri HRMS duoc thé hién dén 4 chit sb thap phan. NCS nén trinh
bay khéi lugng phan tir dén 2 chir s thap phan nhim dam bao d6 chinh xéc cia sb
liéu.

- Do NCS ¢6 b6 sung noi dung docking phén tir d6i v6i hoat tinh (rc ché san sinh
NO, ¢6 sir dung enzyme iNOS lam dich téc dung (target enzyme), can trinh bay rd
ligand tham chiéu (reference ligand) twong tng véi dich tac dung, dong thoi cung
cdp gid tri 4i luc lién két (binding affinity) cia ligand tham chiéu. Day 14 co sé cin
thiét dé doi chiéu va danh gi4 twong dbi kha néng lién két cia cac hop chét phan 1ap
vai dich tac dung.



2) PGS.TS. Buii Thi Thu Trang:

- Trang 30, xem xét lai budc song den tur ngoai su dung,.

- Trang 32, bo sung don vi clia ty 1¢ trong phuong phap nudi chy té bao (muc 2.2.5.1)
- Trang 35, xem xét bd sung giai thich ky hiéu mau XT37, XT47, XT49 dé tuong
duong voi cac mau sinh khéi ctia vi ndm.

- Théng nhét céch goi tén phd HR-ESI-MS trong céc chi thich hinh phd khéi lugng
¢ chuong 4.

- Ra soét lai cac 13i chinh t4, 18i vén ban, 15i viét tit trong toan bao cdo va tém tat.

- Céu hoi: NCS giai thich vé su khéc biét vé do dich chuyén hoa hoc gitra hop chét
XT47.2 v6i hop chit tham khao.

3) TS. Trwong Thi Thu Hién:

- Mot s6 cach goi tén ching vi nim con chua théng nhat. Can ra soat va théng nhét
tén khoa hoc, mi chiing trong luén 4n va ban tom tat. Tuy nhién, han ché trén thudc
v hinh thire trinh bay, khong 1am thay déi gia tri khoa hoc ciia dé tai luan an.

4) GS.TS. Nguyén Huy Hoang

- C6 mét sb 16i khong théng nhét tén va mé chung vi nam gitta céc phan. Mot s0
thuat ngit, ky hiéu, don vi va cach trinh bay tén hop chét cin duoc ra soat lai. Can
phén dinh r6 hon gitta ket qua thure nghiém va cac suy luén tir docking. Phan y nghia
thue tién cling nén trinh bay than trong, twong xtng véi murc do bang chimg hién co.

- Cach dién dat ) luwong céc hop chat ¢6 hoat tinh va mét 6 khoang ICsg hién chua
that & rang; can d6i chiéu lai vai cac bang két qua gdc trude khi in ban cudi.
- Cau hoi:
+ CAu hoi 1: Li do tai sao ¢ 3 ching vi ndm dugc néu 1én trong luan van lai dugc
thu thap & 3 vi tri khac nhau ma khéng phai cung 1 vi tr, c6 diém dic biét nao trong
qua trinh thu thap ching vi nam hay khong?

+ Cau hoi 2: Néu do dai cua 1 doan gen ITS .
5) PGS.TS. Hoang Lé Tuin Anh
CAn ra soat cac 15i vé format, cin chinh bang, hinh, gidn dong cho hop ly.
8. Thu ky doc nhan xét ctia 02 chuyén gia phéan bién doc lap.

9. NCS Piang Viét Anti tiép thu ¥ kién nhan xét cia cac thanh vién ciia Hoi dong.
NCS tra 1o cae cau héi cia cac thanh vién Hoi dong va trinh bay giai trinh nhén
xét ciia 02 chuyén gia phan bién doc 1ap.
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10. Dai dién tap thé hudng din phét bidu y kién bing vin ban.
11. Hoi dong tién hanh hop riéng dé bau ban kiém phiéu, bo phiéu kin va thao luin
thong qua quyét nghi ctia Hoi dong.
1) Béu ban kiém phiéu gdm:
- Trudng ban: PGS.TS. Phan Vin Kiém
- Uy vién: GS.TS. N_guyén Huy Hoang
- Uy vién: PGS.TS. Hoang L& Tuidn Anh
2) Bo phiéu kin va thao luan thoéng qua Quyét nghi ctia Hoi déng.
. Truéng ban kiém phiéu, PGS.TS. Phan Vin Kiém cong bd két qua kiém phiéu
(c6 bién ban kiém phiéu).
- Cht tich Hoi dong, GS.TS. Ngb Quéc Anh, théng qua Quyét nghi (c6 vin ban
keém theo).

3) Tém tat nghi quyét ctia Hoi dong

2

—TFinh-phit-hop-ciia-tén-détai-vé sy khong trimg Iap vé néi dung ludn dn

- Tén dé tai, ndi dung va két qua nghién ctru ctia luan 4n phit hop véi Nganh
dao tao “Hoéa hiru co”, mé sb “9 44 01 147,

- Noi dung cua luan 4n khéng tring lap véi cde ludn an dd bao vé va céc két
qua nghién ctru da cong bd trong va ngoai nudc.

- Céc tai lidu tham khao cua luén 4n c6 ndi dung phit hop va dd duoc trich dan
trong ludn an.

3.2. Cac két qua chinh ciia luén dn
D tai c6 muc tiéu va ni dung nghién clru ré rang, ¢6 tinh lién két tir phan
“1ap.vinédm, 1én men tao sinh khéi, tao cao chiét, _phan 14p hop chat, x4c dinh cau tric
dén dénh gia hoat tinh sinh hoc.

Doi tu(mg nghién ctru duge xéac dinh cu thé va cé ngudn gbe rd rang; cac
chiing vi ndm dugc dinh danh bang phuong phép sinh hoc phan tir va c6 ma sb
GenBank.

Két qua thuc nghiém thu dugc tuong dbi 16n, vai 30 hop chét sach duoc phan
1ap va xac dinh c4u trac tir ba ching vi nam.

Viéc phoi hop nhiéu phuong phép phan tich phé hién dai, thir nghiém hoat
tinh sinh hoc va docking phén tir gitip ting tinh toan dién ctia nghién ctru.

Két qua nghién ctu c6 nhitng phét hién méi v& héa hoc va hoat tinh sinh hoc,
c6 kha ning dong gép cho linh vuc nghién ctru céc hop chit ty nhién tlr vi sinh vat.
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Luan 4n duoc thiét ké hop 1y, hinh thitc dep, it 16i in 4n. Cac hinh, bang, so do
déu duoc trinh bay kha rd rang. Phén phu luc cung cp day di nhing dif liéu can
thiét nhét dap img yéu cau cia viée tham khao.

Tai liéu tham khao duge trinh by théng nhét, trich dAn ddy du va chinh xéc.

3.3. Cde diém can bé sung chinh siea truée khi ngp lugn dn cho Thu vién Quoc
gia Viét Nam
NCS cén tiép thu, ra soat, chinh sira, bo sung ndi dung luén an theo y kién dong
g6p trong ban nhan xét cua céac thanh vién Hoi dong va Bién ban ctia Hoi dong
danh gia luan an tién st cap Hoc vién trude khi nép luan an cho Thu vién Quoc
gia Viét Nam.
3.4. Mire do ddp iing yéu cau cia ludn dn tién st vé ca ndi dung va hinh thicc
- Luén 4n coa NCS Piang Viét Anh dap tmg yéu cau cia luan an tién si nganh
“Hoa hitu co”, ma s6 “9 44 01 14” vé ndi dung va hinh thtrc theo cac qui ché
hién hanh vé d3o tao tién sT cua Bo Gido duc va Pao tao, cua Hoc vién Khoa hoc
va Cong nghé.

- Dé nghi Hoc vién Khoa hoc va Cong nghé cong nhan két qua bao vé va cip bing
%

y cua Hoi dong.
12. Tong két

- Trudng ban kiém phiéu, PGS.TS. Phan Van Kiém cong b6 két qua bd phiéu
danh gia luén an.

_ Chii tich Hi ddng, GS.TS. Ngé Quéc Anh, doc Quyét nghi clia Hoi dong.

- Chu tich Hdi déng tuyén bd Hoi dong da hoan thanh nhiém vu va trao lai
quyén diéu khién cho Co s& dao tao.

. Céc dai bidu va NCS phit biéu y kién.

- Dai dién co s dao tao tuyén bo két thic budi bao vé luan an tién si.



Bién ban hop Hoi dong nay duoc 7/7 iy vién Héi dong biéu quyét cong khai thong

qua.

Buoi hop Hoi déng danh gia ludn 4n tién st cdp Hoc vién két thic vao lic 12 gio

30 phut, ngay 16 thang 10 nam 2026.

Thuw ky H? o Chii tich Hji dong
\%

PGS.TS. Hoang Lé Tuin Anh GS.TS. Ngb Quée Anh
XACNHAN CUA CG50,PAQTAO

HO GIAM POC

HOC VIER
KHOA HQC

Nguyén Thi Trung

10



(Mau 6-HV-Ban gidi trinh chinh sita, bo sung cap HV)

VIENHANLAM DANG CONG SAN VIET NAM
KHOA HQC VA CONG NGHE VN
HOC VIEN KHOA HQC VA CONG NGHE
*

BAN GIAI TRINH CHINH SUA, BO SUNG LUAN AN TIEN Si
CAP HQC VIEN

Ngay 16 thang 10 ndm 2026, Hoc vién Khoa hoc va Cong ngh¢ da t chiic
danh gia luan 4n tién sT cap Hoc vién cho nghién ctru sinh Pang Viét Anh theo
Quyét dinh s6 777/QD-HVKHCN ngay 27 thang 8 nam 2026 cta Giam doc Hoc
vién.

Dé tai: Nghién ctu thanh phﬁn héa hoc, hoat tinh sinh hoc cua sinh khoi
ba chung vi nam Aspergillus sp. DVXT-221, Trichoderma sp. GXT-22.1 va
Aspergillus sp. BCXT-22.1

Nganh: Héa hitu co, Mi s6: 9 44 01 14

Ngudi huéng din khoa hoc: 1. PGS. TS. Trin Hong Quang

2. PGS. TS. Nguyén Ngoc Tung
Theo Bién ban cta Hoi dong, NCS phai bd sung va chinh stra luan 4n céc

diem sau day:

STT Noi dung dé nghi chinh sira, b | Noi dung da dwoe chinh sira, bo
sung sung

1. | Viéc ky hiéu cac chat bang nhiéu ky | Ky hiéu chit va phan két luan da
ty phirc tap 1am cho nguoi doc khé | duge ra soat va chinh sua theo y
theo ddi. NCS nén nghién ctru thay | kién cia Héi dong.

d6i ky hiéu ngan gon hon dé dé theo
ddi hon. Trong muc 3 phan két luin
¢6 nhidm 13n s lugng “Trong d6 2
hop chat XT37.1, XT373 va
XT49.17. Can xem xét stra lai.

2 Phan két luan va nhiing diém méi | Phan Két ludn va Nhing diém
cia luan 4n nén nghién ctru viét lai [ mdi cta luan an da dugc chinh
cho tudng minh hon. Nhimg diém | stra theo y kién ctia Hoi dong.

mai cua ludn an thuong duoc chat

Luwu y: Cdc chit ky xdc nhiin can gan véi npi dung trén cing mgt trang gidy. Hoc vién sé khong xdc
nhdn néu phan chiv ky tdach roi voi ndi dung



loc tir két luan chung vé két qua thu
duogc. Va nhu vay, nhiing diém moi
nén c6 khudén khdé ngin gon hon
phan két luan. O day NCS dang thé
hién nguoc lai.

Sé luong chit dem thir cc hoat tinh
cAn xac dinh chinh xdc. Mot so
khong duge thir nén néi 1o 1y do.

S luong céac chat thir hoat tinh da
duge xé4c dinh & phéan két qua thir
hoat tinh tai Chuong 3. Ly do céc
hop chat khéng dugc thir nghiém
cling da duoc bd sung & Chuong
4.

Nhidu bang s6 liéu can format lai,
thi du bang 4.29 trang 138: Hang
dAu @ hai dong véi nhiéu khodng
tréng 14 chua hop ly. Vi bang con
moé rong hang ngang dén 1& hai bén
nén dong C-17 cé thé bd tri mot
hang s& dep hon. Cac bang khac
ciing nén format lai cho dep hon va
nén dé mdi bang téng nguyén 1
trang gidy s& dé theo ddi. Mot 50
bang dé dong single, mot sO lai dé
din 1,5 hodc kich ¢& khac. Nén can
chinh théng nhat vé dinh dang, qua
canh 1& bang, dan dong, ciing nhu
céc chu thich théng nhét. Vi luén 4n
c6 nhidu két nén cic bang nén dé
dong don single cho giam bét sb
trang. Vi du bang 4.23, 4.24 va
nhidu bing khac, cot thir tu két qua
phé proton, nhiéu proton chi ghi gia
tri, khong ghi dang pic hay tinh
trang chong l4p tin hiéu va mdi sb 1
dong lam cho bang kha dai chua
phtt hgp. Cac bang khéc cling chu y
diém nay.

Céc bang sb liéu & Chuong 4 da
duoc ra soat, chinh stra lai theo y
kién ctia Hoi dong.

V& ky hiéu cac chat nén thong nhat,
vi du (37) nén chuyén thanh (37),
tre 13 cac dau ngodc don cho céc

Ky hiéu chat di dugc chinh stra
théng nhét va mot sb tir tiéng Anh
da duoc Viét hda (Chuong 1) theo




chét khong in ddm. Mot sd tiéng
Anh lan trong tiéng Viét, vi du:
dong 1 trang 15: "deoxy-7, 14-
didehydro-12-acetoxy-sydonic acid,
and (E)-7-deoxy-7,8- didehydro-
1B

y kien cua Hoi dong.

Panh s thtr tu lai gitta hop chét
XT37.4 va XT37.3 theo trat tu
thong thuong. Mat khac, phan tich
chu truc hop chat XT37.4 chi nén so
sanh v6i XT37.3 va tai ligu tham
khao da cong b [89] ma bod phén so
sanh dir liéu phd BC véi cac hop
chit XT37.1 va XT37.2 vi hai hop
chét nay ¢6 ciu tric khac hoan toan
ca vé thém ndi doi cling nhu chuyén
vi nhém thé giia hai vi trf C-2 va C-
3. Bb sung bang 4.5 chit XT37.5 bi
thiéu.

Cac luan giai phan tich céu tric
hop chat XT37.3 va XT374 ¢
Chuong 4 da dugc chinh stra theo
¥ kién cua Hoi dong.

Chuong 2: Xem lai may phd khoi
luong phén giai cao.

Thoéng tin vé may phé khéi luong
phén giai cao & Chuong 2 da duge
chinh stra theo y kién cia Hoéi
dong.

- Chuong 3:

+“m/z” in nghiéng.

+ V& hoat tinh (e ché NO, can b
sung tac dung gay doc té bao theo
phuong phap MTT dé minh chimg
tac dung wc ché sy san sinh NO la
khong phu thudc vao tac dung gay
doc té bao.

+ Tai trang 40, hinh so dd phan 1ap
chuing BCXT-22.1 bi ghi thanh
“Hinh 3.34” thay vi “Hinh 3.4”.

Chuong 3: Tac dung giy doc té
bao trong phuong phap e ché san
sinh NO ¢ da dugc bo sung, céc
16i vin ban cling dd dugc chinh
stta theo y kién ctia H6i dong.

- Chuong 4: Két qua va thao luén:

+ Xem lai danh sd tai lidu tham
khao, mot sd tai liéu tham khao
khong théy lien mach nhu 83-85,

Chuong 4: Két qua va thao luan

+ Trich dan tai liéu tham khao
trong chuong 4 da dugc ra soat va
chinh sura.




87-88.

+ B& sung tinh todn ly thuyét cho
hop chat XT37.2

+ Trang 110, cudi muc XT47.9
“(Hinh 2.4.9)”. Can stra thanh (Hinh
4.77).

+ Bang 4.21 (trang 114) c6 ghi
“Bang 2.6.1” ¢ dong text mo ta.

+ Muc 4.1.3.2 (trang 123), hop chét
XT49.4 chu thich nhdm hinh pho la
“Hinh 2.6.2.1"

+ “Hinh 2.6.2.2”, “Hinh 2.6.2.3”
phai d6i thanh Hinh 4.98, Hinh
4.97, Hinh 4.102.

+ Hoat tinh sinh hoc cAn bo sung vé
the dung gdy doc té bao trén dong té
bio RAW?264.7 va thio ludn két
qua.

+ Két qua tinh toan ly thuyét cho
hop chit XT37.2 da dugc thé
hién.

+ Céc 181 ky hiéu Hinh, Bang da
duoc ra soat va chinh sua theo y
kién ctia Hoi dong.

+ Tac dung giy doc té bao trén
dong t& bao RAW264.7 va thao
ludn két qua da dugc thé hién theo
y kién ctia Hoi dong.

10.

Muc 3.3: khdi lugng phan tir cta
céc hop chat hién duge lam tron dén
s6 nguyén, trong khi cdc gia tri
HRMS duogc thé hién dén 4 chir sb
thap phan. NCS nén trinh bay khéi
lugng phan tu dén 2 chit s6 thap
phin nhim dam bao dd chinh xdc
ctia s liéu.

Khdi lugng phéan tr cua céac chét
da duoc chinh sua dén 2 chir sb
thap phan & Chuong 3 di dugc thé
hién theo ¥ kién ctia Hoi dong.

b

Do NCS c6 bo sung ndi dung
docking phén tir dbi véi hoat tinh tre
ché san sinh NO, cé st dung
enzyme iNOS lam dich tic dung
(target enzyme), can trinh bay rd
ligand tham chiéu (reference ligand)
twong tng voi dich tac dung, dong
thoi cung cép gia tri 4i luc lién két
(binding affinity) cua ligand tham
chiéu. Day 13 co s& can thiét dé doi
chiéu va danh gid twong dbi kha
ning lién két ctia cic hop chét phén

Théng tin vé ligand tham chiéu,
gia tri 4 luc lién két cia ligand
tham chiéu da duoc trinh bay rd &
Chuong 4 theo y kién cua Hoi
ddng.




lap voi dich tac dung.

12,

Trang 30, xem xét lai budc song
dén tir ngoai sur dung.

Budc song deén ti ngoai sir dung
da dugc chinh stra theo y kién cta
Hoi dong & Chuong 2.

13,

Trang 32, bd sung don vi cia ty 18
trong phuong phap nudi cdy té bao
(muc 2.2.5.1)

Don vi cua ty 1€ trong phuong
phép nuéi cdy té bao & Chuong 2
dd duoc bd sung theo ¥ kién cua
Hoi dong

14.

Trang 35, xem xét bd sung ky hiéu
miu XT37, XT47, XT49 dé tuong
duong véi cac mau sinh khéi cia vi

nam.

Ky hidu mau XT37, XT47, XT49
da duoc bd sung & Chuong 3 theo
¥ kién ctia Hoi dong

15.

Thong nhét cich goi tén phé HR-
ESI-MS trong cac chu thich hinh
phd khéi lwong & chuong 4.

Céc cht thich hinh pho khoi luong
& Chuong 4 da dugc chinh sua
theo y kién ctia Héi dong

16.

RA soat lai cac loi chinh ta, 101 van
ban, 101 viét tat trong toan bao cao

va tom tat.

Céc 16i chinh ta, 161 van ban, 10i
viet tat da duoc ra soat va chinh
stra theo y kién cuia Hoi dong.

I9.

M6t sb cach goi tén chiing vi nam
con chua thong nhét. Can ra soét va
théng nhét tén khoa hoc, ma chung
trong ludn an va ban tom tat. Tuy
nhién, han ché trén thudc vé hinh
thtic trinh bay, khong lam thay doi
gi4 tri khoa hoc ctia dé tai luan 4n.

Tén khoa hoc, ma ching da luan
4n va tom tét luan an da da dugc
ra sodt va chinh sta thong nhat
theo y kién ctia Hoi dong.

18.

Cé mdt so 16i khong théng nhat tén
va mi ching vi nam giita céc phan.
Mot s6 thuat ngii, ky hiéu, don vi va
cach trinh bay tén hop chit can
duoc ra soat lai. Can phan dinh rd
hon gitra két qua thyc nghiém va
cac suy luan tir docking.

Cac 161 tén, ma chung, thuat ngi,
ky hiéu, don vi, cach trinh bay tén
hop chét da dugc ra soat va chinh
stra. Két qua thuc nghiém va cdc
suy luan tir docking (Chuong 4)
di duge phéan dinh 6 theo ¥ kién
ctia Hoi ddng.

19.

Céch dién dat so luong cac hop chat
cO hoat tinh va mot s6 khoang ICso
hién chua that rd rang; cin déi chiéu
lai véi cac bang két qua gbe trude
khi in ban cudi.

S lugng cac hop chat c6 hoat tinh
cung voi cac gia tri 1Cso trong
Chuong 4 va phan Két luan da
duoc ra soat va chinh stra theo y
kién cta Hoi dong.

1T |



20. | Can ra soat cac 16i vé format, can | Céc 16i vé format, can chinh bang,
chinh bang, hinh, giin dong cho hop | hinh, gidn dong da duoc chinh sua
Iy. theo ¥ kién ciia Hoi dong.

Nghién ctru sinh chan thanh cam on Qui thy, c6 trong Hoi dong dnh gid lugn
4n tién si cap Hoc vién da gép y va tao co hdi cho NCS hoan thién luén 4n cia minh.
Xin tran trong cam on./.
Ha Ngi, ngay 1.X thang 10 nam 2026

TAP THE HUGNG DAN NGHIEN CUU SINH
Huwéng dén 1 Huéng din 2
PGS.TS. Trin Hong Quang PGS.TS. Nguyén Ngoc Tiing Pang Viét Anh
XAC NHAN CUA HQC VIEN CHU TICH HOQI PONG
KHOA HQC g@ %MWE

GS.TS. Ngé Qudc Anh




