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LOT CAM POAN

Téi xin cam doan d& tai nghién ciru trong ludn védn nay 1a cong trinh
nghién ctru clia t61 dudi sy huéng din va hoan thién béi TS. Vii Thi Thu Huyén
va TS. Dinh Thi Thu Hing dua trén nhiing tai liéu, s& liéu do chinh t6i tu tim -
hiéu va nghién ciru. Chinh vi vay, céc két qua nghién ciru ddm béo trung thyc va
khach quan nhét. Pong thoi, két qua ndy chua timg xuét hién trong bat ctt mot
nghién ctru nao. Cac s6 liéu, két qua néu trong luan van 14 trung thyc néu sai toi

hoan chiu trach nhiém trudc phap luét.

Tac gia

Pham Thi Phwong Anh



LOI CAM ON
Téi xin bay t0 11 cam on trén trong nhit dén TS. Vii Thi Thu Huyén,
phong Cong nghé Sinh hoc, Vién Hda sinh bién, Vién Han 14m Khoa hoc va
Cong nghé Viét Nam, 1a ngudi co di tan tim dinh huéng, chi din, giang day cho
t6i v& chuyén mon cing ngudi ¢6 déng hudng dan TS. Dinh Thi Thu Hing, Hoc
vién Khoa hoc Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
ddng thoi dong vién, khich 1& va tao moi diéu kién thuan loi nhit cho tdi trong

sudt thoi gian thuc hién luén vin.

Téi xin tran trong cdm on ldnh dao va cac anh chi phong Coéng nghé Sinh
hoc, Vién Hoa sinh bién, Vién Han 14m Khoa hoc va Cong nghé Viét Nam da
tao diu kién giup 5, ho tro va truyén dat kinh nghiém, dua ra nhiing 1&i
khuyén hiru ich va g6p ¥ quy bau trong subt thoi gian toi 1am luén vin tai phong.

Téi xin trdn trong cdm on ban l&nh dao va cac can bd dang cong téc tai
Hoc vién Khoa hoc va Cong nghé, Vién Han 1dm Khoa hoc va Cong nghé Viét
Nam d gitip d6 t6i trong viée hoc tap va thuc hién luan vén.

Luan vin dugc gitip d& vé miit kinh phi va thuc hién trong khuén khé Dé
tai Khoa hoc va Cong nghé thudc cac huéng KHCN uu tién cdp Vién Han 14m
KHCNVN: "Nghién ctru phéat hién cc hop chit c6 hoat tinh khang sinh va gdy
doc té bao ung thu tir ngudn vi ndm thudc ving bién dao Cdn Co, tinh Quang
Tri ", ma sd: VAST.01/24-25.

Luin vin nay dugc hoan thanh tai Hoc vién Khoa hoc va Cong nghé,
Vién Han 1dm Khoa hoc va Cong ngh¢ Viét Nam. Trong qua trinh nghién ci,
t6i da nhan dugc nhidu sy gitip d& quy béu clia cac thay co, cdc nha khoa hoc,
cac ddng nghiép, gia dinh va ban be.

Cudi cing, t6i xin bay to long biét on chan thanh t6i toan thé gia dinh,
ngudi thin va ban bé dd quan tAm, khich 1€, ddng vién ti trong qua trinh hoc tip
va nghién ctru.

Ha Noi A3 thang 5 nam 2025
Hoc vién

Ao

Pham Thi Phwong Anh
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49,6 (C-14); 53,7 (C-17); 62,3 (C-6); 65,7 (C-5): 67,1 (C-7); 68.6 (C-3); 127.0
(C-8); 132,0 (C-23); 134,5 (C-22); 135,6 (C-9).

2} 22

27

Hinh 3.17. C4u triic héa hoc hop chat QT8-4
Hop chét QT8-4 dugc phan lap dudi dang chét ran mau trang. Phd 'H-
NMR (Hinh 3.18) cuia chat QT8-4 xuét hién tin hiéu tuong tu phd cua chét
QT8-3 ngoai trir mét di tin hiéu ctia 2 proton & ving trudng thip, thay vao dé la
2 proton ¢ vung trudong cao hon & oy 4,22 (1H, br. s, H-7); 3,31 (1H, d, /=24
Hz, H-6).
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Hinh 3.18. Phd '"H-NMR cua chat QT8-4 (CDCl;, 600 MHz)
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Phan tich phd *C-NMR két hop véi phd DEPT (Hinh 3.19 va 3.20) thay
xudt hién tin hiéu cta 28 carbon bao gom 6 nhém methyl & d¢ 11,3 (C-18); 17,6
(C-28); 19,6 (C-26); 20,0 (C-27); 21,0 (C-21); 22,8 (C-19), 7 nhém methylene,
10 nhém methine trong d6 ¢é 3 nhom oxymethine & dc 68,6 (C-3); 67,1 (C-7);
62,3 (C-6); 2 nhom methine lai hoa sp? & dc 135,2 (C-22); 132,3 (C-23) va 5
nhom methine sp® & d¢ 49,6 (C-14); 42,9 (C-24); 53,7 (C-17); 40.4 (C-20); 33,1
(C-25), 5 carbon khéng lién két truc tiép v&i hidro trong do ¢d 2 carbon lai hoa
sp? & dc 1354 (C-9); 130,7 (C-8). Phan tich cac dir lidu phd 1D-NMR va so sénh
tai liéu tham khao [3. 4] cho phép xac dinh hop chit QT8-4 13 Sa, 6a-Epoxy-
(22E, 24R)-ergosta-8.22-diene-3p,7a-diol. Chét ¢6 hoat tinh gdy doc té bao dbi
voi cac dong té bao ung thu A549, SK-OV3, SK-MEL-2 va XF498 véi gia tri
ICso twong (mg 14 23,17; 20,86; 20,41 18,04 uM [60].
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Hinh 3.19. Phd BC-NMR cta chit QT8-4 (CDCls, 150 MHz)
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Hinh 3.20. Phd DEPT cuia chat QT8-4
3.5.5. Hop chit QT8-5 (Trytophan)

Dgc diém héa Iy: Chét bot mau tring, ESI-MS: m/z 205 [M+H]|"; 'H-
NMR (600 MHz, CD;0D): 8y (ppm) 3,19 (1H, m, H-3a); 3,54 (1H, m, H-3b),
3,92 (1H, m, H-2); 7,06 (1H, t, J=7,8 Hz, H-5"); 7,14 (1H, t, J = 7,8 Hz, H-6");
7,22 (1H, s, H-2"); 7,38 (1H, d, J=7,8 Hz, H-7"); 7,71 (1H, d, J = 7,8 Hz, H-4").

Hinh 3.21. Céu tric héa hoc hop chit QT8-5
Chét QT8-5 thu duge dudi dang chit bot mau tring, phd khéi ESI-MS
cua QT8-5 cho pic ion gia phan tir & m/z 205 [M+H]". Phé 'H-NMR (Hinh 3.22)
cho tin hiéu caa 5 proton dac trung cho khung indol ¢ 0y 7,06 (1H. t, /= 7.8 Hz,
H-57); 7,14 (1H, t, J=7,8 Hz, H-6"); 7,22 (1H, s, H-2"); 7,38 (1H, d, /= 7,8 Hz,
H-77); 7,71 (1H, d, J = 7,8 Hz, H-4"). Ngoai ra con cd cac proton aliphatic ¢ dy
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3,19 (1H, m, H-3a); 3,54 (1H, m, H-3b), 3,92 (1H, m, H-2). Két hop cac dit liéu
phd (Hinh 3.23) va so sanh véi tai liéu tham khao [61, 62] cho phép xdc dinh
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Hinh 3.22. Phé "H-NMR ctia chat QT8-5 (CD;0OD, 600 MHz)
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3.5. HOAT TiNH KHANG VI SINH VAT KIEM PINH CUA 5 CHAT
SACH PHAN LAP PUQC

Nim chét sach phén 1ap dugc: Ergosterol (QT8-1); (22E)- ergosta -5,8,22-
trien-7-one-3p-o/ (QT8-2); Ergosterol peroxide (QT8-3); Sa,6a-epoxy-ergosta-
8(9), 22-diene-34,7a-diol (QT8-4); Tryptophan (QT8-5) dugc thir hoat tinh
khang VSVKD

Hoat tinh khéng VSVKD ciia 5 chét sach phan 18p duge thé hién qua gid
tri ndng d wc ché t6i thidu (MIC). Céc phép thir déu dugc thye hién 13p lai 3
14n. Két qua thir hoat tinh khang VSVKD dugc trinh bay chi tiét tai Bang 3.4.

Bing 3.4. Bang gia tri MIC can chiét EtOAc clia 5 chét sach phén 14p

—— Gram-positive Gram-negative Yeast
E. faecalis |S. aureus |B. cereus |E. coli |P. aeruginosa |S. enterica |C. albicans
MIC (pg/ml)

QT8-1 128 128 16 - - - 16

QT8-2 64 64 128 - - - 32

QT8-3 128 64 256 128 |- - 64

QT8-4 32 128 64 - - - 64

QT8-5 - - - - - - -
Streptomyein [256 256 128 32 256 128 X
Cyclohexamide |x X X X X X 32

(x): khong thir. (-): khong thé hién hoat tinh & ndng do thir nghiém.
Trong sb 5 hop chét dugc thit nghiém, 4 hop chét thé hién hoat tinh khang

khuén & ndng do thir nghiém, dic biét c6 tac dyng manh hon dbi véi vi khuan
Gram duong va nim men Candida albicans so v6i vi khuin Gram 4m. Dang chu
y, cic hop chit QT8-1, QT8-2, QT8-4 déu c6 khi ning Gic ché 4/7 chang
VSVKD véi gia tri MIC dao dong tir 16-256 pg/ml. Trong s6 c4c hop chat thir
nghiém, QT8-3 thé hién hoat tinh khang khudn vugt trdi khi ¢6 kha nang tc ché
5/7 ching VSVKD bao gdm: Escherichia coli ATCC25922, Enterococcus
faecalis ATCC29212, Stapphylococus aureus ATCC25923, Bacillus cereus
ATCC14579, Ndm men Candida albicans ATCC10231.

Hop chét ergosterol peroxide (QT8-3) dugc béo cdo trong nghién ciru cia
Kwon va cs v&i hoat tinh gdy doc t& bao ung thu A549, SK-OV3, SK-MEL-2,
XF498 va HCTI15 véi gid tri ICso ndm trong khoang tix 9,76 dén 15,81pM. Cling
trong nghién ctu nay, hop chit (22 E)-ergosta-5,8,22-trien-7-one-3 B -ol (3) 2
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(QT8-2) duge cong bd c6 hoat tinh giy doc té bao d6i v6i dong té bao ung thu
HCT-116 (ung thu dai tryc trang) véi ICso =40 pM [59].

Nghién ciru vao ndm 2001 cia nhém céc nha khoa hoc Yue va cong su
cong bé hop chit 50, 60-Epoxy-(22E, 24R)-ergosta-8,22-diene-38,70-diol
(QT8-4) dugc phén lap tur ndm Lactarium volemus (hién nay thudng goi 1a
Lactarius volemus), mot loai ndm thudc ho Russulaceae. Nghién ciru nay ciing
chi ra hop chét thé hién hoat tinh gy doc té bao ddi vai céc dong té bao ung thu
A549, SK-OV3, SK-MEL-2, va XF498, v6i gia tri ICso trong khoang 18,04~
23,17 uM [60].

Nhu véy, tir cac két qua thu dugc trong nghién ctru ndy vé hoat tinh khang
vi sinh vét kiém dinh tir chiing Penicillium sp. QT8 da chung minh duoc tiém
ning sinh hoc dang chd y cua vi nim bién phan 14p tai Con Co, Quang tri. Trong
5 hop chét dugc thir nghiém, 4 hop chét thé hién hoat tinh khang VSVKD, dic
biét 12 QT8-3 c¢6 kha ning trc ché 5/7 ching VSVKD cao nhét. Tuy nhién, muc
d6 hoat tinh van con & mitc trung binh va can dugc nghién ciru thém dé x4c dinh
co ché tac dong ciing nhu tdi uu héa hiéu qua sinh hoc. Nhitng két qua nay tuy
¢6 v nghia budc diu trong viéc xac dinh tiém niing sinh hoc cua cac hop chét tir
vi nAm bién, nhung cin dugc nghién ctu chuyén su hon, bao gdm déanh gia co
ché tac dong, tinh chon loc va kha ning g dung thuc té trong y dugc.

Nhin chung, dir liéu vé hoat tinh khang vi sinh vat kiém dinh cua cac hgp
chit ndy mé ra mot hudng méi vé tiém ning nghién cfru khang khuéh, chuyén
sau hon v& phat trién thude tir ngudn tw nhién trong tuong lai. Do d6, nghién cir
ndy gilp ggi mo thém cac hudng nghién ciru vé céc hoat tinh sinh hoc khac nhur-
hoat tinh gay doc té bao,.. véi ching vi ndm Penicillium sp. QT8 ciing nhu céc

hop chét thir cip phan l4p duge tir chiing vi nim nay.
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CHUONG 4. KET LUAN VA KIEN NGHI

4.1. KET LUAN

Pa phéan 1ap dugce 26 chiing vi nAm tr 17 mAu sinh vat v& trim tich bién
duge thu thap tai ving bién ddo Con Co, Quéng Tri, Viét Nam.

P4 tao cin chiét va sang loc hoat tinh khang vi sinh vat kiém dinh tir 26
chung vi nim phan lap duge, trong d6 5/26 ching thé hién hoat tinh
khang it nhit 4 ching vi sinh vat kiém dinh. Ching QT8 c6 kha ning
khang 6/7 vi sinh vat kiém dinh bao gdm: Escherichia coli ATCC25922,
Salmonella enterica ATCC13076, Enterococcus faecalis ATCC29212,
Stapphylococus aureus ATCC25923, Bacillus cereus ATCC14579, Nim
men Candida albicans ATCC10231.

P4 dinh danh chiing QT8 thudc chi Penicillium, va dat tén la Pemczllzum
sp. QT8. Trinh ty doan gene 18S rRNA ciia ching QT8 c6 kich thude
1165bp d4 duoc dang ky trén GeneBank véi ma s6 PV093550.

D3 xac dinh cdu tric héa hoc ctia 5 hop chét duge phén 14p tir can chiét
ethyl acetat clia chiing vi nAm Penicillium sp. QT8 nhu sau: ¢6 4 chét
thudc 16p chit steroid 12 ergosterol (QT8-1), (22E)-ergosta-5,8,22-trien-7-
one-3f-0l (QT8-2), ergosterol peroxide (QT8-3), Sa,6a-Epoxy-(22E,
24R)-ergosta-8,22-diene-38,7a-diol (QT8-4) va 1 hgp chét indol 1a
trytophan (QT8-5).

Chat QT8-1, QT-2, QT8-4 tir chiing QT8 khéang 4/7 chung vi sinh vét
kiém dinh véi gia tri MIC tir 16-256 pg/ml. Dic biét, chat QT8-3 khéng
5/7 chung kiém dinh bao gdm: Escherichia coli ATCC25922,
Enterococcus faecalis ATCC29212, Stapphylococus aureus ATCC25923,

" Bacillus cereus ATCC14579, ndm men Candida albicans ATCC10231.

4.2. KIEN NGHI

Tiép tuc nghién ctru sang loc hoat tinh khéng vi sinh vt kiém dinh, hoat
" tinh sinh hoc tir mét s§ ching vi nAm khic phan 15p duge tir ving bién
Cdn Co.

M¢ rong hudng nghién ciru tai cac ving bién khéc cua Viét Nam nhim
phat hién céc ching vi naAm c6 tiém ning sinh téng hop cac hop chét c6
hoat tinh sinh hoc cao.
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Hinh 3. Dién di do san phdm PCR gene 18S rRNA ciia chiing QT8
Giéng M: Thang DNA chuan 1kb plus ctiia Fermentas

ATAGCGTATA
CCGGTCCGCC
BECTTEAETE
GCRAGGCCTTT
TGTTGGTTTC
CTGTCAGAGG
GGATGTTITC

1.5 kbp

Giéng 1, 2: San pham PCR gene 18S rRNA cua chiing QT8

BO dai:
TTAAAGTTGT
TCACCGCGAG
GCTGTGGGGEE
GCTCGARTAC
TAGGRCCGCC
TGARATTCTT

ATTAATCAGG

1165 bp:;
TGCAGTTRRR
TACTGGTCCG
GAACCAGGAC
ATTAGCATGG
GTAATGATTA
GGATTTGCTG

GAACGARAGT

280 A3 289 £y 3356 Gy 281 T.

AGCTCGTAGT
GLTGGGCCTT
TTTTACTGTG
AATAATAGRA
ATAGGGATAG
ARGACTAACT
TAGGGGATCG

TGAARCCTTGG GCCTGGCTGG
TCCTTCTGGG GAACCTCATG
ARRARATTAG AGTGTTCAAA
TAGGACGTGC GGTTCTATIT
TCGGGGGLGT CAGTATTCAG
ACTGCGAAAG CATTCGUCAR

AMGACGATTA GATACCGTCG

20
120
130
240
300
380

420




TAGTCTTAAC
GGCACCTTAC
ACTTAAAGRA
ARCACGCGCA
TTGATCTTTT
ATTGCGATAA
GGCTTCTTAG
GATGCCCTTA
ACCTTGCCCG
GCAATTATTG
TACGTCCCTG
GCCTTCGGAC
CTCGETCATT

CATAAACTAT
GAGAAATCAA
ATTGACGGAA
ARCTCACCAG
GGATGGTGGT
CGAACGAGAC
GGGGACTATC
GATGTTCTGG
AGAGGTCTGG
CTCTTCAACG
CCCTTTGTAC
TGGCGCCGGA
AGAGGAAGTA

Hinh 4. Trinh tu gene 18S cua ching Penicilium.sp QTS8.

GCCGACTAGG
AGTTTTTGGG
GGGCACCACA
GTCCAGACRA
GCATGGCCGT
CTCGGCCCTT
GGCTCAAGCC
GCCGCACGCG
GTAATCTTGT
AGGAATGCCT
ACACCGCCCG
GGGTTGGCAA
ARAGT

56

GATCGGACGG
TTCTGGGGGE
AGGCGTGGAG
AATAAGGATT
TCTTAGTTGG
ARATAGCCCG
GATGGRAGTG
CGCTACACTG
TAAACCCTGT
AGTAGGCACG
TCGCTACTAC
CGACCCCCCA

GATTCTATGA
AGTATGGTCG
CCTGCGGCTT
GACAGATTGA
TGGAGTGATT
GTCCGCATCT
CGCGGCAATA
ACAGGGCCAG
CGTGCTGGGG
AGTCATCAGC
CGATTGAATG
GCGCCGGARA

TGACCCGTTC
CARAGGCTGAA
AATTTGACTC
GAGCTCTTTC
TGTCTGCTTA
GCGGGCCGCT
ACAGGTCTGT
CGAGTACATC
ATAGAGCATT
TCGTGCCGAT
GCTCAGTGAG
GTTGGTCAAA
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