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MO DAU

Lao la tinh trang nhidm vi khuan Mycobacterium tuberculosis,
thuong gap nhat & phoi nhung ciing c6 thé anh hudng dén hé than kinh
trung wong (lao mang n&o), hé bach huyét, hé tuan hoan (lao ké), h¢ niéu
duc, xwong va khap. Hién nay lao 1a mét trong cac cin bénh nhiém khuan
chinh va thuong gap nhat, anh huong dén 2 ti nguoi trén thé gidi, voi 9
triéu ca moi mdi nam va lam 2 triéu nguoi tir vong. Bénh thuong giap ¢ cac
nuéc dang phat trién. Hau hét 90 % cac truong hop nhiém khuan lao la
tiém an khong triéu chirng. 10% con lai sé tién trién thanh bénh lao ¢4 triéu
chang, va néu khong diéu tri, 50% s nan nhan s& tir vong. Lao la mot
trong 3 bénh truyén nhiém gay tir vong cao nhét trén thé gisi chi sau HIV.
Sy sao nhing trong cac chwong trinh kiém so4t lao di khién lao trdi day.
Hon nira, mot van d& ma cac nha khoa hoc dang phai d6i mat hién nay la
cac chung lao da khang thudc (MDR, multiple drug resistant) dang ngay
cang ting cao. Pac biét, theo bao cao mai day cuia To chuc Y té thé gigi
(WHO), gan day tai An Do (nudc co ty 1& ngudi nhiém lao cao nhat thé
gidi) da cho thay hang loat truong hop cac bénh nhan khang thuc hoan
toan ddi véi tit ca céc loai thubc khang sinh chita lao (“totally drug
resistant”). Cac dong thudc khang lao thé hé 1, thé hé 2 va thé hé 3 da duoc
nghién ctru va str dung dé tri bénh. Tuy nhién tinh trang khang thudc hoac
khang thudc hoan toan van dang ngay cang gia ting. Vi vay, viéc tim kiém
cac hop chat khang lao mgi dé diéu tri bénh 1a vin dé rat can thiét va cé
tinh cAp bach khong chi & Viét Nam ma trén toan thé gisi.

Nhirng nghién ciru méi day cho thay xu hudng khai théc cac hop
chat c6 hoat tinh tir c4c ngudn vi sinh vat: vi khuan, xa khuan...dang ngay
cang duoc cac nha khoa hoc quan tim. Trong dé, xa khuan (actinomycete)
tir 1au da duoc biét dén 1a ngudn vi sinh vat cung cip cac hop chét khang
sinh va khang lao di duoc sir dung lam thudc.

Viét Nam dugc biét dén 1a mot trong nhitng nudc co da dang sinh
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hoc 16n nhat thé gisi. Biéu kién khi hau, tho nhudng da dang ¢ cac ving
mién khac nhau ¢ Viét Nam s& tao ra cac chung xa khuan khac nhau, phong
phii va da dang. Ching chinh 1 ngudn thién nhién quy gia dé nghién ciu,
tim kiém cac hop chat khang lao méi, gép phan phuc vu cho viéc diéu tri
bénh lao da khang thudc hién nay. Tuy nhién, viéc phan lap cac hop chat
thir cp tir xa khuan van dang con 1a mét van dé mai, it duoc nghién ciu &
Viét Nam. Vi vay, dé tai “Nghién cizu chiét tach, xdc dinh cau trac héa hoc
va dénh gid tdc déng téi protein tai to hop ClpC1 cua cac hop chdt tir mgt
s6 loai xg khuan Viét Nam” 1a can thiét va c6 y nghia thuc tién, gép phan
tim ra cac loai thudc mdi tir thién nhién an toan, hiéu qua dé diéu tri bénh
lao.

Muc tiéu caa luan an:

Tim kiém céc chat c6 tic dong tdi protein tai to hop ClpCl tir mot
s6 chiing xa khuén & Viét Nam.

V61 muyc ti€u nhu trén, luan an dat ra cac noi dung nghién ctru sau:

- Thu thap cac miu xa khuin & cac ving mién khac nhau, tiép
nhan va xir Iy cic mau sinh khdi ching xa khuén tr Vién vi sinh vét va
Cong nghé sinh hoc, truong Pai hoc Qubc gia Ha Noi.

- Panh gid hoat tinh khang chung Mycobacterium smegmatis
(chung twong ddng véi vi khuan lao M. tuberculosis) cua cac chung xa
khuén.

- Tao céc dich chiét tir dich nudi ciy cac ching xa khudn bang cac
dung mdi khac nhau.

- Tach va tinh ché cac chét sach tir cac dich nudi ciy cua ching xa
khuén.

- X4c dinh cAu trac héa hoc ctia cac chét sach phan lap duoc.

- Panh gia tac dong cua cac chat sach phan 1ap duogc t6i protein tai

t6 hop ClpC1 ciia vi khuan lao.
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Nhirng dong gop méi ctia ludn an:

- Lan dau tién hoat tinh khang ching M. smegmatis (chung tuong
ddng véi vi khuan lao M. tuberculosis) cua tam chang xa khuan dugce danh
gia. Cac chung dugc danh gid hoat tinh bao gom Streptomyces
spiroverticillatus VH19-A067, Streptomyces wuyanensis VH19-A079,
Streptomyces alboniger VH19-A105B, Streptomyces alboniger VH19-
Al121, Streptomyces aureus VTCC43181, Streptomyces cyaneus
VTCC43860, Streptomyces sp. VTCC43168 va Actinoplanes missouriensis
VTCC40900.

- Lan dau tién, tir tam chung xa khuan trén da phan 1ap duoc 14
hop chat bao gém: obscurolide B (AT.01), chartreusin (AT.02), indole-3-
carboxylic acid (AT.03), nocardamin (AT.04), pleurone (AT.05),
halolitoralin A (AT.06), (6Z)-15-methyl-6-hexadecenoic acid (AT.07),
cardoltriene (AT.08), cardoltriene M (AT.09), 7-deoxyauramycinone
(AT.11), T7-acetyl-3,6-dihydroxy-8-methyl tetralone (AT.12), valin
(AT.13), flufuran (AT.14), trehalose (AT.15). Trong d6 c6 mot chat méi
duogc dit tén la cardoltriene M (AT.09).

Lan dau tién hoat tinh khang ching vi khuan M. smegmatis cta hop
chat obscurolide By (AT.01) va chartreusin (AT.02) duoc nghién ctru.

- Lan dau tién cac hop chat trén dugce danh gia kha niang tac dong
dén qua trinh thuy phan ATP cua protein téi t6 hop ClpC1, mét protein diéu
hoa quan trong ciia vi khuan lao M. tuberculosis. Nam hop chét 1a indole-3-
carboxylic acid (AT.03), halolitoralin A (AT.06), flufuran (AT.14),
cardoltriene (AT.08) va cardoltriene M (AT.09) c6 tac dung tc ché protein
ClpC1 théng qua qua trinh thuy phan ATP cua protein ClpC1.
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Chuwong 1. TONG QUAN
1.1. Tinh hinh bénh lao & Viét Nam va thé giéi — Tinh hinh khang
thudc & vi khuan lao
1.1.1. Tinh hinh bénh lao ¢ Viét Nam va thé gidi
1.1.2. Tinh trgng khang thuéc ¢ vi khudn lao tgi Viét Nam va trén thé
gioi
1.2. Céc hop chit khang lao dwgc phan Iap tir xa khuan trén thé giéi va
& Viét Nam
1.2.1. Giéi thiéu vé xa khuén
1.2.2. Cac hop chdt khdng lao dwoc phan lgp tir xa khudn trén thé gisi
1.2.2.1. Hop chat khang lao thugc nhém aminoglycoside
1.2.2.2. Hop chdt khang lao thugc nhém nitroimidazole
1.2.2.3. Hop chdt khang lao thugc nhém macrolide
1.2.2.4. Hop chat khang lao thugc nhém cyclopeptide
1.2.2.5. Hop chdt khang lao thugc nhoém diaza-anthracene
1.2.2.6. Hop chdt khang lao thugc nhém polyketide
1.2.3. Cac hgp chdt khdng lao dwec phan 1gp tir xg khudn ¢ Vigt Nam
1.3. Tong quan vé mdt s6 loai xa khuin la ddi twong nghién ciru
1.3.1. Chiing xa khudn Streptomyces alboniger
1.3.1.1. Ddc diém hinh thai cia ching xa khudn Streptomyces alboniger
1.3.1.2. Cac hgp chat thiz cdp cd hogt tinh sinh hoc dioc phan ldp tir Xa
khudn Streptomyces alboniger
1.3.2. Chiing xa khudn Streptomyces wuyuanensis
1.3.3. Chiing xa khudn Streptomyces aureus
1.3.3.1. Bdc diém hinh thai cia chung xa khudn Streptomyces aureus
1.3.3.2. C4c hop chdt thiz cap c6 hoat tinh sinh hoc diwroc phan ldp tir xa
khudn Streptomyces aureus
1.3.4. Chiing xa khudn Streptomyces spiroverticillatus
1.3.4.1. Pgc diém hinh thai cua ching xa khudn Streptomyces
spiroverticillatus
1.3.4.2. Cac hop chdt thiz cdp c6 hoat tinh sinh hoc diroc phan ldp tir xa
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khuan Streptomyces spiroverticillatus

1.3.5. Chaing xa khudn Streptomyces cyaneus

1.3.5.1. Ddc diém hinh thai cia chung xa khudn Streptomyces cyaneus
1.3.5.2. Cac hop chdt thiz cdp c6 hogt tinh sinh hoc diwroc phan ldp tir xa
khudn Streptomyces cyaneus

1.3.6. Chiing xg khudn Actinoplanes missouriensis

1.3.6.1. Bdc diém hinh thai cia ching xa khudn Actinoplanes missouriensis
1.3.6.2. Cac hop chat thiz cdp cd hogt tinh sinh hoc duwoc phan ldp tir Xa
khuan Actinoplanes missouriensis

1.4. Téng quan vé protein ClpC1

Phuong phép sang loc cac hoat chat khang lao sir dung dich khong té
bao CIpC1 la mét phuong phap mai va hién dai dang dwoc mot s6 nhém
nghién ctiu ¢6 uy tin trén thé giGi sir dung dé sang loc cac hoat chat khéng
lao tir xa khuan. Phuong phép nay khong doc hai va khéng nguy hiém vi
khong st dung truc tiép vi khuan lao trong qua trinh sang loc. Phuong phap
nay cho phép tién hanh sang loc hang loat cac hoat chat phan lap dwoc xa
khuan ciing nhu tir cAc ngudn vi sinh vat hodc ngudn thién nhién khac.
Trong qué trinh xay dyng mo hinh sang loc, co ché tac dong caa cac chat
c6 hoat tinh 1én dich ClpC1 cua vi khuén lao ciing s& dugc lam rd, gidp tiét
kiém chi phi va thoi gian hon cac phép thir thong thuong.

Nhu vay, ¢ thé thiy da phan cac hop chét thir cip c6 hoat tinh
khang lao dwoc phén lap tir xa khuan. Xa khuan chinh 1a nguon cung cap
cac hop chat khang lao doi dao, phong phd nhat, da va dang trg thanh doi
tugng nghién ctu tiém ning dé cac nha khoa hoc tim kiém, phat hién céac
thudc khang lao méi phuc vu cho y duoc hoc. Vi vy, dé tai luan &n Tién si
“Nghién citu chiét tach, xdc dinh cau tric hda hoc va danh gid tac dong téi
protein tai t6 hop CIpC1 cia cac hop chadt tir mét s6 l0di xa khudn Viét
Nam” 1a can thiét, co y nghia khoa hoc, gép phan tim kiém céac hop chat
khéng lao tir xa khuan & Viét Nam va dinh huéng cho cac nghién cuau tiép
theo trong y dugc hoc.



2.1. P6i twong nghién ciru
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Chuong 2. THU'C NGHIEM

2.1.1. Xa khudn thugc chi Streptomyces
Bdng 2.1. Cac ching xg khudn diwoc phan ldp tir cac dia diém thu thép khéc

nhau
STT | Kihigu Ngudn gbc | Pia diém thu thap Toa dd

Streptomyces Ngi ba song Pay va song Vac, xa

1 |spiroverticillatus| M3udat | Thuong Kiém, huyén Kim Son, | N20°3°0,8’E106%°52,8"’
VH19-A067 tinh Ninh Binh
Streptomyces Rung ngap man Quynh Luong, xa

2 wuyuanensis M3u dat Quynh Luong, huyén Quynh Luu, |N19°8°42,17°E105%41°43,1”
VH19-A079 Nghé An
Streptomyces Puong 1én dinh ndi May Bac,

3 alboniger | \zuddt | vuon quéc gia Cac Phuong, |N20°21°0,87°E105°36°15,7
VH19-A105B huyén Nho Quan, tinh Ninh Binh
Streptomyces Pinh ndi May Bac, vuon quéc gia

4 alboniger | gz, gz | CU Pruone huven Nho Quan o ) "21,97°E105°36'36,2"
VH19-A121 tinh Ninh Binh (648 m so v&i muc

nudéc bién

3 chiang xa

khuan Streptomyces cyaneus VTCC43860,

Streptomyces sp VTCC43168, Streptomyces aureus VTCC43181 duoc nudi
ciy va duoc cung cap bai Trung tm ngudn gen Vi sinh vat quéc gia - Vién
Vi sinh vat va Coéng nghé Sinh hoc, Dai hoc Quéc Gia Ha Nai.

2.1.2. Xa khudn hiém thugc chi Actinoplanes
Chiing xa khuan hiém A. missouriensis VTCC40900 dugc nudi cay

va dugc cung cap bai Trung thm nguon gen Vi sinh vat quéc gia - Vién Vi
sinh vat va Cong nghé Sinh hoc, Pai hoc Quéc Gia Ha Nai.

2.2. Hoa chat, thiét bi nghién ciu
2.2.1. Hoa chat
2.2.2. Thiét bj
2.3. Phuwong phap nghién cau
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2.3.1. Phirong phdp thu thdp va phan lap ching xa khudn
2.3.1.1. Phuong phdp thu thdp ching xa khudn
2.3.1.2. Phwong phdp phan lgp chiing xg khudn
2.3.2. Phwong phdp tgo cao chiét tir dich nudi cdy cria cac ching xa
khudn
2.3.3. Phwong phdp phan I@p cac hep chat thiz cdp tir cao chiét
2.3.4. Phwong phdp xdc dinh cdu tric cac hep chat thi cdp phan ldp
dwot
2.3.5. Phwong phdp dinh gid hoat tinh sinh heoc
2.3.8.1. Phwong phdp ddanh gid hogt tinh khang vi khudn twong dong vi
khudn lao Mycobacterium smegmatic
2.3.8.2. Phuwong phdp danh gid tic dung ic ché protein ClpCl cua vi
khuan lao
2.4. Chiét xuét va phan 1ap céc chit tir dich nudi cdy ciia cac chiing xa
khuan
2.4.1. Chiét xudt va phan ldp cac chdt tir dich nudi cdy criia xa khudn
Streptomyces alboniger VH19-A121

Chiat AT.01 (Obscurolide Bgg): Chét bot, mau vang; CisHi7NOg;
[a]3’ = +20,4 (c 0,1, CH.Cly), HR-ESI-MS (m/z): 276,1221 (tinh toan
ly thuyét cho CisH1sNO4 276,1236 [M+H]*), 298,1045 (tinh toan Iy thuyét
cho CisHi7NO;Na [M+Na]298,1055); 'H-NMR (500 MHz, CDCls), o
(ppm): 9,77 (1H, s, CHO), 7,73 (2H, d, J = 8,5 Hz, H-3", H-5"), 6,67 (2H,
d, J = 8,5 Hz, H-2’, H-6"), 5,88 (1H, dd, J = 15,0, 7,0 Hz, H-6), 5,64 (1H,
m, H-7), 4,60 (1H, brs, Cs-OH), 4,41 (1H, m, H-3), 4,35 (1H, dd, J = 7,2,
3,0 Hz, H-4), 4,32 (1H, m, H-5), 3,18 (1H, dd, J = 18,0, 7,5 Hz, H-2a),
2,44 (1H, dd, J = 18,0, 3,5 Hz, H-2b), 1,74 (3H, dd, J = 6,5, 1,5 Hz, H-8);
BC-NMR (125 MHz, CDCls), 8¢ (ppm): 190,3 (C-7°), 174,9 (C-1), 150,9
(C-1%), 132,3 (C-3", C-5"), 131,4 (C-6), 128,2 (C-7), 128,1 (C-4), 112,6
(C-2, C-6), 87,3 (C-4), 73,1 (C-5), 51,0 (C-3), 36,3 (C-2), 17,8 (C-8).
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Chét AT.02 (Chartreusin): Chat bot mau vang luc; CaHz2014;
HR-ESI-MS (m/z): 641,1876 (tinh toan Iy thuyét cho Ca;H33014 641,1870
[M+H]*). Dix liéu ph6 *H and *C-NMR: xem bang 3.3
2.4.2. Chiét xudt va phan ldp céac chat tir dich nudi cdy ciia xg khudn
Streptomyces wuyuanensis VH19-A079

Chat AT.03 (Indole-3-carboxylic acid): Bét mau vang nhat;
CoH;NOy; ESI-MS (m/z): 178,5 [M-H+H,0]; Dit liéu pho H and 3C-
NMR: xem bang 3.4.

2.4.3. Chiét xudt va phan ldp cac chat tir dich nudi cdy ciia xa khudn
Streptomyces aureus VTCC43181

Chat AT.04 (Nocardamin): Chat bot, khéng mau; Ca7HasNeOo;
HR-ESI-MS (m/z): 601,3527 (tinh toan Iy thuyét cho CzsH9NsOo 601,3561
[M+H]"), 623,3353 (tinh toan ly thuyét cho C,7HssNsOsNa 623,3380
[M+Na]*). Dix liéu phd *H- va *C-NMR: xem bang 3.5.

Chét AT.05 (Pleurone): Chat bot mau tring, CsH204; Phd khéi
ESI-MS cua hop chat ndy cho pic ion gia phan ter tai m/z 119 [M+Na-
H,O]*. Dit liéu phé *H- va *C-NMR: xem bang 3.6.

Chat AT.06 (Halolitoralin A): Chat ran, mau trang; Co7HasNeOe;
HR-ESI-MS (m/z): 553,3730 (tinh toan ly thuyét cho C27H9NsOg 553,3714
[M+H]*), 575,3548 (tinh toan ly thuyét cho CxHisNsOsNa 575,3533
[M+Na]*). *H-NMR (3w, J, 500 MHz, CDs0D): 3,57-3,54 (2H, m, a-H cua
Leu! & Leu?), 3,50 (1H, d, J = 3,5 Hz, a-H cua lle), 3,43 (3H, d, J = 4,5
Hz, a-H cua Alal, Ala? & Ala®), 1,97-1,95 (1H, m, g-H cua lle), 1,83-1,77
(2H, m, y-H cua Leu* & Leu?), 1,83-1,59 (4H, m, p-H cua Leu' & Leu?),
1,66-1,59 (2H, m, y-H cua lle), 1,08-1,07 (3H, d, J = 7.0 Hz, #-H cua Ala),
1,05-1,01 (9H, m, g-H cua Ala! & Ala?, f’-H cua lle), 1,00-0,96 (15H, m,
&H cua Leu! & Leu?, &H cua lle); BC-NMR (¢, J, 125 MHz, CD;0D):
175,2 (C=0, Leu! & Leu?), 174,5 (C=0, Ala), 174,0 (C=0, lle), 61,8 (a-C,
Alal, Ala’> & Ala®), 60,9 (a-C, lle), 54,7 (a-C, Leu' & Leu?), 41,8 (5-C,
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Leu' & Leu?), 37,7 (B-C, lle), 25,9 (y-C, lle), 25,8 (y-C, Leu! & Leu?), 23,2
(&C, Leu?), 22,0 (&C, Leul), 19,1 (8-C, Ald®), 17,7 (B-C, Ala® & Ala?),
15,6 (8°-C, lle), 12,2 (&C, lle).

2.4.4. Chiét xudt va phan ldp céac chat tir dich nudi cdy ciia xg khudn
Streptomyces spiroverticillatus VH19-A067

Chat AT.07 ((62)-15-methyl-6-hexadecenoic acid): Chat rin,
mau hdng nhat; C17H3,0,; HR-ESI-MS (m/z): 267,2335 (tinh toan ly thuyét
cho Ci7H30; 267,2324 [M-H]). *H-NMR (84, J, 600 MHz, CDs0OD): 5,36
(2H, m, H-6, H-7), 2,30 (2H, m, H-2), 2,06 (4H, m, H-5, H-8), 1,61 (2H, m,
H-3), 1,54 (1H, m, H-15),1,34 (2H, m, H-4), 1,33 — 1,31 (10H, m, H-9, H-
10, H-11, H-12, H-13), 1,20 (2H, m, H-14), 0,91 (6H, m, H-16, H-17); 13C-
NMR (8¢, J, 125 MHz, CDsOD): 177,8 (C-1), 130,8 (C-6, C-7), 40,2 (C-
14), 35,0 (C-2), 33,0 (C-9, C-12), 30,7 (C-4), 28,5 (C-10, C-11), 29,1 (C-
15), 28,1 (C-5), 26,1 (C-3), 23,7 (C-13), 23,0 (C-16, C-17).

2.4.5. Chiét xudt va phan ldp cac chat tir dich nudi cdy ciia xa khudn
Streptomyces alboniger VH19-A105B

Chat AT.08 (Cardoltriene): dang dau, mau nau; CxHsoO2; HR-
ESI-MS (m/z): 313,2196 (tinh toan ly thuyét cho C1H290,313,2168 [M-H]
). Dit liéu phd 'H NMR va 3C-NMR: xem bang 3.7.

Chét AT.09 (Cardoltriene M): dang dau, mau nau; CssHa7NOs;
HR-ESI-MS (m/z): m/z 596,3325 (tinh toan ly thuyét cho CssHazNOsNa
596,3352 [M+Na]*), 572,3406 (tinh toan Iy thuyét cho CasHssNOs 572,3376
[M-H]"). Dit lieu phé *H NMR va C-NMR: xem bang 3.7.

Chiat AT.10 (Chartreusin): Phd NMR cia hop chat SH.03 tring
vé6i hop chat SA.02.

Chat AT.11 (7-deoxyauramycinone): Chat rin, mau cam;
C21H1807; HR-ESI-MS (m/z): 382,1053 (tinh toan ly thuyét cho CaiHis07
382,1059 [MY]). Dit liéu phé *H NMR va 3C-NMR: xem bang 3.8.
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2.4.6. Chiét xudt va phan ldp cac chat tir dich nudi cdy ciia xa khudn
Streptomyces cyaneus VTCC43860
Chit AT.12 (7-acetyl-3,6-dihydroxy-8-methyl tetralone): Dang
bot, mau trang; CisH1s04; HR-ESI-MS (m/z): 235,0960 (tinh toan Iy thuyét
cho CisHis04 235,0970 [M+H]*), 257,0783 (tinh toan Iy thuyét cho
CasHazNOsNa 257,0790 [M+Na]*), 233,0827 (tinh toan ly thuyét cho
CasHasNOs 233,0814 [M-H]). Dit liéu phd 'H NMR va 3C-NMR: xem
bang 3.9.
2.4.7. Chiét xudt va phan ldp cac chat tir dich nudi cdy ciia xa khudn
Streptomyces sp. VTCC43168
Chat AT.13 (Valin): Chat ran, mau tring; CsH1:NO, ; ESI-MS

(m/z): 115,8 [M-H]". *H-NMR (CD30D, 500 MHz), dx (ppm), J (Hz): 3,32-
3,40 (1H, m, H-2), 2,27 (1H, m, H-3), 1,08 (3H, d, J = 7,0 Hz, H-4), 1,03
(3H, d, J = 7,0 Hz, H-5); 3C-NMR (8¢, J, 125 MHz, CDs0OD): 180,3 (C-1),
61,8 (C-2), 31,0 (C-3), 19,3 (C-4), 17,7 (C-5).
2.4.8. Chiét xudt va phan ldp cac chdt tir dich nudi cdy criia xa khudn
Actinoplanes missouriensis VTCC40900

Chét AT.14 (Flufuran): Tinh thé hinh kim; CeHsO4, ESI-MS: m/z =
140,7 [M-H]". 'H-NMR (CDs0D, 500 MHz) 6: 7,95 (1H, s,H-2), 6,51 (1H,
s, H-4), 4,42 (2H, s, H-7); 8C-NMR (CD0D, 125 MHz) dc: 177,2 (C-6),
170,2 (C-5), 147,4 (C-3), 141,0 (C-2), 110,6 (C-4), 61,2 (C-7).

Chit AT.15 (Trehalose): Chéat ran mau trang; Ci2H22011, ESI-MS:
m/z = 364,9 [M+Na]*. 'H-NMR (CDsOD, 500 MHz) 115,14 (2H, d, J = 3,5
Hz), 3,84 (6H, m), 3,70 (2H, m), 3,49 (2H, dd, J = 10,0, 3,5 Hz), 3,33 (2H,
m);®*C-NMR (CD;0D, 125 MHz) dc 95,0 (C-1), 74,6 (C-3), 73,8 (C-2),
73,2 (C-5), 71,9 (C-4), 62,6 (C-6).
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Chwong 3. KET QUA VA THAO LUAN

3.1. Két qua phan lap va dinh danh céc chiing xa khuan
3.1.1. Phan I@p ching xg khudn

Tir 26 mau dét, tram tich thu dugc tir cc vang doc khu vuc mién
Bic toi mién Trung, Viét Nam, ching t6i da phan 1ap dwoc 181 chung khéc
nhau vé dic tinh khuan lac nhu mau séc, kich thudce khuan lac, ciu trac hé
soi, sy phat trién cua khuan ty, sy tiét sac td... Trong tong s6 181 chung xa
khuan phan lap dugc c6 135 chung thudc chi Streptomyces chiém 74,6% va
46 chang thuoc nhém xa khuan hiém chiém 25,4%.

Hinh 3.1. Sy sinh truong cua mot s6 chung xa khudn phan lap tai Viet Nam
3.1.2. Sang lgc cac chiing xg khudn c6 khd ning khding Mycobacterium
smegmatis

Cac chung xa khuan duogc sang loc hoat tinh khang Mycobacteria
smegmatis bang phuong phap khuéch tan khang sinh trén dia thach. Két
qua cho thay trong s6 181 chang xa khuan c6 14 chang (chiém 7,7%) c6
kha nang trc ché M. smegmatis (thé hién trong phan phu lyc PL1).

Céc chung VH19-A002, VH19-A067 va VH19-A079 cho thay hoat
tinh khang M. smegmatis twong duong véi duong kinh vong khang khuan
12 9 mm, trong khi chung VH19-A105B c6 hoat tinh khang M. smegmatis
yéu hon véi duong kinh vong khang khuan 1a 8 mm. Chang VH19-A121 1a
chang ¢6 hoat tinh manh nhét véi duong kinh vong khang khuan 1a 11 mm.
3.1.3. Phan logi céc chiing xa khudn

Céc chung c6 hoat tinh khang M. smegmatis manh nhét la VH19-
A002, VH19-A067, VH19-A079, VH19-A105B, VH19-A121 duogc phén
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loai bang phuong phap mé ta cac dic diém hinh thai, sinh Iy sinh hoé theo
khod phan loai ISP 1966, trinh tu 16S rDNA va dugc thuc hién boi Thac si
Vii Ha Phuong, khoa Sinh hoc, trung tam nghién ctu khoa hoc su séng,
Dai hoc Khoa hoc Tu nhién-Bai hoc Qudc gia Ha Noi. Bang cach phan tich
dir liéu trén, xa khuan VH19-A002, VH19-A067, VH19-A079, VH19-
A105B va VH19-A121 duoc phan loai lan lugt la Streptomyces avidinii
VH19-A002, Streptomyces spiroverticillatus VH19-A067, Streptomyces
wuyanensis VH19-A079, Streptomyces alboniger VH19-A105B va
Streptomyces alboniger VH19-A121.

3.2. Két qua xac dinh cau tric caa cac chat dwgc phan lap tir dich nudi
ciy chiing xa khuan

3.2.1. Bién lugn cdu tric hoa hec cac hep chat tir xg khudn Streptomyces
alboniger VH19-A121

3.2.1.1. Chat AT.01

— COSsY
+—~ NOESY

Hinh 3.4. Cau tric va twong tic HMBC, COSY, NOESY ciia hop chdt AT.01
Hop chat AT.01 duoc phén lap dudi dang chat ran, mau vang. Dit
liu pho ciia AT.01 phi hop véi dir liéu phd cua obscurolide Bas. Do do,
hop chat AT.01 duoc xac dinh 12 obscurolide Bap. Day la lan dau tién hop
chat chat nay phan lap tir Streptomyces alboniger.
3.2.1.2. Chat AT.02
Hop chat AT.02 dwoc phan lap dudi dang bot, mau vang luc. Hop
chat AT.02 dugc xac dinh la chartreusin, mot benzonaphthopyranone
glycoside da dugc phén lap va xac dinh trude day tir Streptomyces
chartreusis. Pay 1a lan dau tién chartreusin duoc phan lap tir loai
Streptomyces alboniger.
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- COSY

Hinh 3.7. Cau triic va twong tdéc HMBC, COSY cua hop chdt AT.02
3.2.2. Bién lud@n cdu trac héa hec hep chdt tir xa khudn Streptomyces
wuyuanensis VH19-A079

<N HMBC

-_— COSY

Hinh 3.15. Cdu triic héa hoc cua chat AT.03

Hop chat AT.03 duoc phén lap dudi dang bot mau vang nhat. Két
hop dit liéu phé NMR, MS va so sanh véi tai liéu tham khao, hop chit
AT.03 duoc xac dinh la indole-3-carboxylic acid.
3.2.3. Bién lugn cdu trac hoa hec cac hep chat tir xa khudn Streptomyces
aureus VTCC43181
3.2.3.1. Chdt AT.04

Hop chat AT.04 duoc phan lap dudi dang bot khong mau. Két hop
dit lieu phd NMR, MS va so sanh véi tai liéu tham khao cho phép xac dinh
hop chat AT.04 1a nocardamin, mét vong trimer vong cua N-hydroxy-N'-
succinylcadaverine.

[ U.

Hinh 3.16. Cdu tric héa hoc va tuwong tic HMBC, COSY cua hop chat
AT.04
3.2.3.2. Chdt AT.05
Chat AT.05 duoc phan lap dudi dang bot mau tring. Két hop cac
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dir liéu phd (Bang 3.6) va so sanh vai tai lidu tham khao cho phép két luan
chat AT.05 la pleurone (4H-1,3-dioxine-2,4-dione) ting véi cong thirc phan
tir 14 C4H20..

Hinh 3.18. Cdu triic héa hoc ciia hop chat AT.05
3.2.3.3. Chat AT.06
Hop chat AT.06 duoc phan lap dudi dang chét rin, mau tring. Két
hop phd NMR, HR-ESI-MS va so sanh vdi tai liéu tham khao, hop chat
AT.06 duoc xac dinh 1a halolitoralin A, mot hexapeptide vong gom Ala
(x3), Leu (x2) va lle.

Ala!
Leu!
me H 0O CH
N,
L
HN Y ( i CHs
1T \
3 { )
HiC Ay L:o Ala
N ECH. L .
HN I\JIH 3 % HMBC
N .
N A
HiC '77-77}\]'—-{\?\\0
0 )
Ala* HiC ’(
T CHy
Leu

Hinh 3.19. Cdu triic héa hoc va twong taic HMBC trong hop chat AT.06
3.2.4. Bi¢n lu@n cdu trac héa hoc hgp chdt tir xa khudn Streptomyces
spiroverticillatus VH19-A067

16 14 12 n

8}

T e T T T T T g
15 1 1 g 76 3 )

Hinh 3.20. Céu triic héa hoc cia hop chat AT.07
Hop chit AT.07 duoc phan lap duéi dang chat rin, mau hng nhat.
Két hop phan tich cac dit liéu phd va so séanh véi tai liéu tham khao cho
phép xac dinh céu trdc cua hop chit AT.07 l1a (6Z)-15-methyl-6-
hexadecenoic acid.
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3.2.5. Bién lugn cdu tric hoa hec cac hep chat tie xa khudn Streptomyces
alboniger VH19-A105B
3.2.5.1. Chat AT.08

Hinh 3.22. Cdu triic va twong tic COSY, HMBC, NOESY ciia hop chdt AT.08
Hop chit AT.08 duoc phan lap ¢ dang dau, mau nau. Két hop dit
licu pho NMR, HR-ESI-MS va so sanh véi tai liéu tham khao, hop chat
AT.08 duoc xac dinh la cardoltriene.
3.2.5.2. Chat AT.09
Hop chat AT.09 dugc phan lap ¢ dang dau, mau nau. Phé khdi
phan giai cao HR-ESI-MS cho tin hiéu pic ion gia phan ti tai m/z 596,3325
(tinh toan ly thuyét cho CssHs7NOsNa 596,3352 [M+Na]*), 572,3406 (tinh
toan 1y thuyét cho CssHasNOs 572,3376 [M-H]) cho phép xac dinh cong
thirc phan tir cua hop chat AT.09 1a CagHazNOs.

H
HO . ,E'J;\ .

Hinh 3.28. Cdu triic héa hoc ciia chdt AT.09
Ph6 *H-NMR xuét hién 6 tin hiéu cia vong thom tai 81 6,98 (2H, d,
J =85, H-3", H-5), 6,47 (2H, dd, J = 8,5, 3,0, H-2>’, H-6""), 6,29 (1H,
m, H-6), 6,22 (1H, br s, H-2), 9 tin hiéu proton olefin tai 64 5,88 (1H, m, H-
7°°°), 5,83 (1H, m, H-14"), 5,73 (1H, m, H-6>""), 5,42 (1H, m, H-12), 5,41
(1H, m, H-11"), 5,36 (1H, m, H-8"), 5,34 (1H, m, H-9’), 5,04 (2H, m, H-
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15”) va 11 tin hiéu cia nhém methylene tng vai 64 3,86 (2H, s, H-7""), 2,96
(1H, m, H-3""a), 2,40 (1H, d, J = 3,5, H-3°""b), 2,82 (2H, m, H-13"), 2,77
(2H, m, H-10), 2,50 (2H, t, J = 7,5, H-1"), 2,02 (2H, m, H-7"), 1,48 (2H,
m, H-2%), 1,27 (8H, m, H-3", H-4’, H-5’, H-6). Ngoai ra, trén phd *H-NMR
con cho thay 2 tin hiéu caa nhém methine tai 844,79 (1H, m, H-5"""), 3,97
(1H, m, H-4>">) va 1 tin hiéu cia nhdm methyl tai 64 1,25 (3H, m, H-9°>").

Pho 8C-NMR xuét hién 12 tin hiéu carbon cta vong thom ung véi
dc 155,5 (C-3), 154,8 (C-1), 144,1 (C-5), 143,8 (C-17"), 130,3 (C-4"),
129,1 (C-3, C-57"), 117,1 (C-4), 114,1 (C-2, C-6""), 108,8 (C-6), 101,0
(C-2), 8 carbon olefin tai 6¢ 138,5 (C-7"""), 136,9 (C-14"), 130,9 (C-8’))
129,3 (C-12°), 1276 (C-9), 126,9 (C-11°), 124,6 (C-6>>), 114,7 (C-15"),
11 tin hiéu nam trong vung ankyl no tng véi 8¢ 33,5 (C-17), 31,0 (C-2’, C-
13%), 30,0 (C-3°, C-4’, C-5°, C-6"), 27,2 (C-7’), 25,6 (C-10"), 23,2 (C-9°"").
Ngoai ra, phd *C-NMR con cho thay tin hiéu cua nhém methylene tai ¢
35,3 (C-3""’), 2 nhém methine tai 8¢ 84,7 (C-5""’), 55,5 (C-4"") va 1 nhém
lacton carbonyl tai 8c 174,9 (C-2"""). So sanh dir liéu phé 'H va *C-NMR
véi dir liéu cua AT.08 cho thay cdu tric cua hop chit AT.08 va AT.09
tuong tu nhau.

Su gén két cac tin hiéu phd 'H va 3C-NMR duoc khing dinh dua
trén cac tuong tac xudt hién trén phé HSQC, COSY va HMBC. Ph COSY
cling cho thay sy phu hop véi su gén két nhu trén khi xuat hién cac tuong
tac cua cac proton trong vong thom gitra H-2"* (61 6,47)/H-3" (61 6,98); H-
6>’ (0n 6,47)/H-5"" (61 6,98) va tuong tac cuia cac proton trong nhom allyl
gitra H-15" (8n 5,04)/H-14" (31 5,83); H-12" (8w 5,42)/H-13" (8w 2,82); H-
13’ (8w 2,82)/ H-14" (6n 5,83); H-11" (8n 5,41)/H-10" (81 2,77); H-9* (3w
5,34)/H-10" (8w 2,77); H-7" (81 2,02)/H-8 (81 5,36), H-6" (6n 1,27); H-1"
(8w 2,50)/H-2" (81 1,48); H-2" (81 1,48)/H-3" (81 1,27); H-7"" (81 5,88)/H-
8’ (61 4,34), H-6""" (61 5,73); H-8""" (61 4,34)/H-9""" (81 1,25); H-3""" (n
2,96)/H-4">" (81 3,97); H-4>" (81 3,97)/H-5""" (61 4,79); H-5""" (81 4,79)/H-
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6" (61 5,73).

Trén phd HMBC xuat hién tuong tac giita H-1" (84 2,50) voi C-4
(8¢ 117,1), C-5 (3¢ 144,1), C-6 (8¢ 108,8); H-2 (81 6,22) voi C-4 (3¢ 117,1);
H-6 (81 6,29) véi C-2 (3¢ 101,0), C-4 (8¢ 117,1), C-1” (8¢ 33,5), cho thay
mach nhanh allyl lién két voi vong thom tai vi tri C-5. Vi tri thé ciia mach
nhanh phenyl vao vong phenolic ¢ vi tri C-4 dugc xac dinh dya vao tuong
tac gitra H-7" (1 3,86) vai C-3 (8¢ 155,3), C-5 (8¢ 144,1); H-5"" (61 6,98)
VGi C-17 (8¢ 143,8), C-3>* (129,1), C-7"" (29,6); H-3"> (811 6,98) v6i C-1”
(8¢ 143,8), C-5>* (129,1); H-2"* (8n 6,47) VGi C-6"" (8¢ 114,1) trong phod
HMBC. Tuong tac NOESY gitra H-2"> (8w 6,47)/H-4>> (8w 3,97), H-5>"’
(0w 4,79); H-4" (dn 3,97)/H-5"" (on 4,79); H-5" (8w 4,79)/H-6""" (dn
5,73), H-7""" (61 5,88); H-6""" (8145,73)/H-7""" (81 5,88); H-8" (51 5,36)’/ H-
9° (815,34)"; H-11" (814 5,41)"/ H-12" (8w 5,42)" cho phép x4c dinh c4u hinh
tuong ddi cua hop chit AT.09 nhu trong hinh 3.28.

Dit liéu phd H va 3C-NMR cua hop chat AT.09 duoc trinh bay ¢
Bang 3.7. Tir céc dir liéu phd duogc trinh bay & trén c6 thé két luan chat
AT.09 14 chat méi va duoc dat tén 1a cardoltriene M.

Bang 3.7. Dir liéu phé H va 3C-NMR ciia chat AT.08 va AT.09

AT.08 AT.09 Cardoltriene
C
8 (ppm)? 8c (ppm)® | 81 (ppm)° 8c (ppm)? | 1 (ppm)® 8c (ppm)’
1 159,3 154,8 156,4
2 6,09 (1H, m) 100,9 6,22 (1H, br s) 101,0 6,17 (1H, br s) 100,2
3 159,3 155,3 156,4
6,14 (1H, d, J = 2,5 6,24 (1H, d, J = 1.8
4 107,9 1171 108,1
Hz) Hz)
5 146,3 144.1 146,2
6,14 (1H, d, J = 25 6,24 (1H, d, J = 18
6 107,9 6,29 (1H, m) 108,8 108,1
Hz) Hz)
' | 245 (2H,t, J =75 | 369 2,50 (2H, t, J=75 | 335 244 (2H,t, 1 =77 | 358
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Hz) Hz) Hz)
2 1,56 (2H, m) 324 1,48 (2H, m) 31,0 1.,53 (2H, m) 31,0
3 1,30 (2H, m) 30,4 1,27 (2H, m) 30,0 1,28 (2H, m) 29,6
4 1,30 (2H, m) 30,8 1,27 (2H, m) 30,0 1,28 (2H, m) 294
5 0,93 (2H, m) 23,0 1,27 (2H, m) 30,0 1,28 (2H, m) 29,3
6 1,32 (2H, m) 23,7 1,27 (2H, m) 30,0 1,28 (2H, m) 29,2
2,03 (2H, g, J = 6,6
7 2,08 (2H, m) 28,1 2,02 (2H, m) 27,2 27,2
Hz)
8 5,35 (1H, m) 130,2 5,36 (1H, m) 130,9 5,37 (1H, m) 130,4
9 5,34 (1H, m) 130,2 5,34 (1H, m) 127,6 5,37 (1H, m) 129,3
10 | 2,81 (2H, m) 26,4 2,77 (2H, m) 25,6 2,80 (2H, m) 25,6
11’ | 540 (1H, m) 127,8 5,41 (1H, m) 126,9 5,37 (1H, m) 127,6
12> | 542 (1H, m) 128,7 5,42 (1H, m) 129,3 5,37 (1H, m) 126,8
13> | 2,83(2H, m) 32,3 2,82 (2H, m) 31,0 2,80 (2H, m) 315
5,82 (1H, ddt, J = 17,1
14> | 5,83 (1H, m) 137,9 5,83 (1H, m) 136,9 136,8
10,3, 6,2 Hz)
5,05 (1H, dqg, J = 17,1
5,02 (1H, m) 1,6 Hz)
15 115,0 5,04 (1H, m) 114,7 114,7
4,96 (1H, m) 4,98 (1H, dg, J = 10,3,
1,6 Hz)
1 143,8
6,47 (1H, dd, J =
2 114,1
8,5, 3,0 Hz)
6,98 (1H,d, J =85
37 129,1
Hz)
4> 130,3
6,98 (1H, d, J =85
5 129,1
Hz)
6 6,47 (1H, dd, J = | 1141
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8,5, 3,0 Hz)
7 3,86 (2H, s) 29,6
>
PRE 174,9
2,96 (1H, m)
30 2,40 (1H,d, J =35 | 352
Hz)
4 3,97 (1H, m) 55,5
5 4,79 (1H, m) 84,7
6 5,73 (1H, m) 124,6
70 5,88 (1H, m) 1385
g 4,34 (1H, m) 67,5
9 1,25 (3H, m) 232

3500 MHz, CD;0D; 125 MHz, CD;0D; 500 MHz, CDCls; 4125 MHz, CDCl;, ©300 MHz, CDCl3; 1100

MHz CDCl3
3.2.5.3. Chdt AT.10

Hop chat AT.10 dwoc phén lap dudi dang bot, mau vang luc. Dua
vao phd NMR cho thdy cau trlc cua hop chat AT.10 trung véi hop chat

AT.02 la chartreusin.
3.2.5.4. Chdt AT.11

Hinh 3.40. Cdu triic héa hoc cua chdt AT.11
Hop chat AT.11 duoc phan lap duéi dang chat ran, mau cam. Két
hop dit liéu phé NMR, MS va so sénh vai tai liéu tham khao cho phép xac
dinh chéat AT.11 1a 7-deoxyauramycinone (9-epi-7-deoxy-nogalamycinone).
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3.2.6. Bi¢n lu@n cdu tric héa hoc hgp chdt tir xa khudn Streptomyces

cyaneus VTCC43860
] '
HO. 6 ) ~_ _OH —
\J/ e ?J" HO. /o~ 3 OH
"mﬁ/ o~ rﬁ[]]’\ S NP ~——+ HMBC
R T
o ,, 0 TC]: UEA! —  COSY

Hinh 3.42. Cdu triic héa hoc va twong tic HMBC, COSY ciia hop chat AT.12
Hop chit AT.12 dugc phan lap dudi dang bot, mau tring. Dya vao
viéc phan tich phd NMR, MS va so sanh véi tai liéu tham khao cho phép
két luan hop chat AT.12 la 7-acetyl-3,6-dihydroxy-8-methyl tetralone.
3.2.7. Bién ludn cdu trac hoéa hec hep chdt tir xa khudn Streptomyces sp.
VTCC43168

Qe

/-J\I..: /]j\
T

NH;

Hinh 3.43. Cdu triic héa hoc cua chdt AT.13
Hop chit AT.13 duoc phan lap dudi dang chat ran, mau tring. Trén
co s& phan tich dit liéu pho trén cho phép két luan chat AT.13 Ia valin
(Acid 2-amino-3-methylbutanoic).
3.2.8. Bién lugn cdu trac hoa hec cac hep chat tie xa khudn Actinoplanes
missouriensis VTCC40900
3.2.8.1. Chat AT .14

4+ 3 "COOH

g

Hinh 3.44. Cdu triic cia hop chat AT.14
Hop chat AT.14 dugc phan lap dudi dang tinh thé hinh kim, khong
mau. Ph6 NMR cua chit AT.14 hoan toan trung khép véi 5-
hydroxymethylfuran-3-carboxylic acid hay flufuran.
3.2.8.2. Chat AT .15
Hop chit AT.15 dugc phan lap dudi dang chét ran, mau tring. Két
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hop céc dit liéu phd NMR, phd MS (m/z 364,9 [M+Na]*) va so sanh véi tai
liéu tham khao cho phép két luan chat AT.15 la trehalose.

Hu]

. /‘/‘\\/\ _oH

HO, / O'HO ‘~ H

\ —7

H_ /30
Ty
HOI[O

- OH(JI[
H

Hinh 3.47. Cau triic héa hoc ciia hop chat AT.15

3.3. Két qua danh gia hoat tinh ciia cac chét sach phan lap dwoc
3.3.1. Hoat tinh khang chiing Mycobacterium smegmatis

Hop chat AT.01 va AT.02 dugc dénh gia hoat tinh khang khuan
dbi voi ching twong ddng vi khuan lao M. smegmatis. Két qua cho thay
hop chat AT.02 thé hién hoat tinh khang M. smegmatis manh véi duong
kinh vong vé khuan 1a 15 mm, trong khi hop chat AT.01 khong thé hién
hoat tinh khang M. smegmatis. Chartreusin dugc bdo cao la c6 hoat tinh
khang khuan tiém ning d6i véi ching Mycobacterium tuberculosis 607 va
Mycobacterium tuberculosis H37Rv. Tuy nhién, ddy la lan dau tién hop
chét chartreusin dwgc phan 1ap tir Streptomyces alboniger va cé hoat tinh
khang khuan d6i véi M. smegmatis.
3.3.2. Pdnh gid hoat tinh ATPase ciia protein tdi té hop ClpCI

Két qua thi nghiém cho thiy cac protein ClpC1 sau khi dwoc tong
hop d&u nam trong mang té bao, chi duoc thu lai sau qua trinh pha mang té
bao bang song siéu am. Protein tai to6 hop CIpC1 c6 trong lugng phan tir
xap xi 93,5 kDa.

Hoat d6 thuy phan ATP cua té bao duoc xac dinh bang phuong phép
do lugng phosphate (Pi) giai phong ra. Két qua cho thiy, ATP bit diu ting
dan téc do thuy phan tai ndng d6 10uM va thé hién day du chirc ning thiy
phan. Sau khi tinh sach, protein tai t6 hop ClpC1 duoc tién hanh kiém tra
tinh 6n dinh cua hoat tinh thuy phan ATP. Sau ngay thi 7, hoat do ATPase
khéng con on dinh.
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Ecumicin va rufomycin duoc st dung 1am chat ddi ching duong
trong nghién ciru ndy. Chiing ti da thir nghiém céc nong do khac nhau cia
cac hop chat AT.01, AT.02, AT.03, AT.04, AT.05, AT.06, AT.07, AT.08,
AT.09, AT.11, AT.12, AT.14 (0.1 puM, 1.0 uM va 10.0 uM) va quan sat
hoat dong cua enzyme ATPase cua protein ClpC1l. Két qua cho thay, hoat
tinh cia ATPase ting dan theo nong do cua hop chat AT.03, AT.06 va
AT.14, do viy, cac hop chét nay c6 kha ning anh huong dén qua trinh thiry
phan ATP cua protein ClpC1 theo co ché twong tu nhu ecumicin, tuy nhién
véi hoat d6 phan giai ATP thap hon. D4i voi hai chit AT.08 (Cardoltriene),
AT.09 (Cardoltriene M), khi ting néng do thi hoat tinh cia ATPase giam
dan, do vay, hai hop chat ndy c6 kha niang anh huéng dén qua trinh thiy
phan ATP cua protein ClpC1 theo co ché tuong tu nhu rufomycin, tuy
nhién véi hoat do phan giai ATP cao hon. Véi tac dung lam giam dén gan
50% hoat tinh thuy phan ATP tai nong do 10 uM cua hai chat AT.08,
AT.09 cho thdy I hai trong sé cac chat cd tiém ning cao trong khang vi
khuan lao thong qua con duong tic dong dén protein ClpCl theo hudng
giam hoat d6 ATPase trong khi cac chat AT.03, AT.06 va AT.14 lam ting
hoat do ATPase cua protein ClpC1. Tuy nhién, can c6 cac nghién ctu sau
hon vé co ché va vj tri tac dong cua cac hop chét nay Ién protein tai to hop
ClpC1 cua vi khuan lao.

b b bl

ATO1  AT.Q2 T04  ATOS 07 AT08 AT AT AT.14  Eauidn RufomyeinDéi chimg
am

Néngds  @0,1uM QM 210uM

Hinh 3.49. Két qua danh gid tac dong ciia cdc hop chat lén ATPase ciia ClpCl
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KET LUAN VA KIEN NGHI
> Kétluan

1. Pa phan 1ap duoc 181 chung xa khuan khéc nhau tir 26 mau dat
va tram tich duogc thu thap tir cac ving doc khu vuc mién Bac toi mién
Trung, Viét Nam va sang loc hoat tinh khang chang Mycobacterium
smegmatis 1a chung twong dong véi vi khuan lao Mycobacterium
tuberculosis cia 181 chiing xa khuan nay. Két qua cho thay cac chung xa
khuan c6 hoat tinh khang M. smegmatis tiém ning nhat la Streptomyces
avidinii VH19-A002 (thu tai ring ngap man Phu Long), Streptomyces
spiroverticillatus VH19-A067 (thu tai ngd ba song Pay va song Vac),
Streptomyces wuyanensis VH19-A079 (thu tai rung ngap man Quynh
Luong), Streptomyces alboniger VH19-A105B (thu tai duong 1én dinh nui
May Bac) va Streptomyces alboniger VH19-A121 (thu tai dinh ndi May
Bac).

2. Da phan 1ap duoc 14 hop chat tir dich sinh khéi cua cac chung xa
khuan va xac dinh cau triic héa hoc cua chiingbang cac phwong phap phd
hién dai nhu HR-ESI-MS, 'H-NMR, *C-NMR, HSQC, HMBC, COSY,
NOESY, cy thé nhu sau:

+ 2 hop chét dugc phan lap tir ching xa khuan S. alboniger VH19-
A121 trong d6 c6 mot hop chat thudc khung obscurolide 1a obscurolide Bog
(AT.01) va mét hop chat thuoc khung benzonaphthopyranone glycoside 1a
chartreusin (AT.02).

+ 1 hop chét thudc khung indole dugc phan lap tir chang xa khuén
S. wuyanensis VH19-A079 la indole-3-carboxylic acid (AT.03).

+ 3 hop chat dwoc phan lap tir chang xa khuan S. aureus
VTCCA43181 bao gom: hai hop chét cyclopeptide la nocardamin (AT.04) va
halolitoralin A (AT.06), mét hop chat lactone 1 pleurone (AT.05).

+ 1 hop chat carboxylic acid dwoc phan lap tir chang S.
spiroverticillatus VH19-A067 la (6Z)-15-methyl-6-hexadecenoic acid
(AT.07).

+ 3 hop chat dugc phan lap tir ching xa khuan S. alboniger VH19-
A105B trong d6 co6 hai hop chat phenol la cardoltriene (AT.08) va
cardoltriene M (AT.09, chidt méi), mot hop chét anthraquinone 1a 7-
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deoxyauramycinone (AT.11). 1 chat méi dugce dat tén l1a cardoltriene M
(AT.09).

+ 1 hop chit phenol duoc phan lap tr chung S. cyaneus
VTCC43860 la 7-acetyl-3,6-dihydroxy-8-methyl tetralone (AT.12).

+ 1 amino acid dwoc phan lap tir chang Streptomyces sp.
VTCC43168 la valin (AT.13).

+ 2 hop chat duoc phan lap tir chung xa khuan A. missouriensis
VTCC40900: trong d6 c6 mot hop chat 1a din xuit caa furan flufuran
(AT.14 va mét duong disaccaride trehalose (AT.15).

3. Céc hop chat ATO1 va AT02 duoc danh gia hoat tinh khang
chang M. smegmatis, trong d6 hop chat AT02 thé hién hoat tinh manh hon
chat déi chimg dwong rufomycin, v&i duong kinh khang khuan 1a 15 mm.
Hop chat ATO01 khdng thé hién hoat tinh.

4. Muoi hai hop chit (AT.01, AT.02, AT.03, AT.04, AT.05,
AT.06, AT.07, AT.08, AT.09, AT.11, AT.12, AT.14) dugc danh gia kha
ning tac dong Ién hoat tinh ATPase cua protein tai t6 hop ClpCl. Pay la
lin dau tién cac hop chat nay dwoc danh gia kha ning tac dong Ién qua
trinh thuy phan ATP cua protein CIpC1, mét protein diéu tiét quan trong
cua vi khuan lao M. tuberculosis. Két qua cho thiy c6 5 hop chat 1a indole-
3-carboxylic acid (AT.03), halolitoralin A (AT.06), flufuran (AT.14),
cardoltriene (AT.08) va cardoltriene M (AT.09) cd tac dung uc ché protein
ClpC1 théng qua qua trinh thay phén ATP cua protein ClpC1. Trong d6, ba
hop chét indole-3-carboxylic acid (AT.03), halolitoralin A (AT.06),
flufuran (AT.14) tac dong Ién qua trinh thuy phan ATP cua protein ClpC1
theo co ché tuong ty nhu chit d6i ching ecumycin, hai hop chit
cardoltriene (AT.08) va cardoltriene M (AT.09) lai tac dong Ién qud trinh
thity phan ATP ctia protein ClpC1 theo co ché twong ty nhur chéat d6i ching
rufomycin.

>  Kién nghi

Thuyc hién nhiing nghién ctru sau hon vé co ché va vi tri tac dong cua
cac hop chat nhu indole-3-carboxylic acid (AT.03), halolitoralin A
(AT.06), flufuran (AT.14), cardoltriene (AT.08) va cardoltriene M (AT.09)
dén protein tai t6 hop ClpC1.
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