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LOI CAM DOAN

Téi xin cam doan ludn &n: "Nghién citu chiét tich, x4c dinh céu triic hod hoc
va danh gid téc dong (& protein tai 16 hop ClpC1 ctia cde hop chat tir mét sb loai xa
khuan Vit Nam" 12 cong trinh nghién ctru cia chinh minh duéi sy huéng din khoa
hoc ciia PGS.TS. Tran Thj Phuong Théo va GS. TSKH. Trén Vin Sung. Luin 4n st
dung théng tin trich din tir nhiéu ngudn tham khao khéc nhau va cac thoéng tin trich
din duge ghi 18 ngudn gée. Cdc két qua nghién ctru ctia 16i duge cong bé chung véi
cée téc gia khéc da duge sy nhét tri cia déng téc gia khi dua vao ludn in. Cac sé
lidu, két qué dugc trinh bay trong luén 4n la hoan toan trung thuc va chua timg dugce
cbng bd trong bt k¥ mét cong trinh nao khic ngodi cac cong trinh cong bé cua tic
gid. Ludn 4n dugc hoan thanh trong thdi gian t6i 1am nghién ciru sinh tai Hoe vién
Khoa hoc va Céng nghé, Vién Han ldm Khoa hoc va Céng nghé Viét Nam.

Haé Ngi, ngayAQ thang € ndm 2024
Tac gia lufin 4n
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Huynh Thi Ngoe Ni



LOI CAM ON

Véi long biét on chan thanh va sau séc, toi xin giri dén GS. TSKH. Trén
Van Sung va PGS.TS. Trén Thi Phuong Thio d4 tin tinh huéng din, tao moi diéu
kién thuan l¢i cho tai trong thei gian thue hién cde chuyén dé va ludn dn.

T6i cling xin gii 151 cdm on dén cdc can b nghién ciru phong Téng hop
hitu co, cac thiy cd, cdc nha khoa hoc Vién Héa hoc-Vién Han ldm Khoa hoc va
Céng nghé Viét Nam dé giang day, huéng din t6i trong subt thoi gian thue hién
chuyén dé va luan 4n.

T6i xin tran trong cam on By Khoa hoc va Céng nghé da (i tai trg kinh phi
dé NCS thuc hién luin dn (M s& Nhiém vy Nghj dinh thu Viét Nam - Han Quéc
NDT.47.KR/18, Co quan chu quan: B¢ Khoa hoc va Cong nghé, Ca quan chi tri:
Vién Héa hoc, Vién Han 1dm Khoa hoc va Céng nghé Viét Nam.

Téi xin trén trong cam on su gitip 43 va tao didu kién thudn lgi ciia Ban Lanh
dao, phong Dao tao, cdc phong chirc nang cia Hoc vién Khoa hoe va Céng nghé
trong sudt qué trinh hoc tip va hoan thinh luan 4n.

Téi xin trdn trong cam on Ban lanh dao Trudng Pai hoc Phi Yén, Ban lanh
dao Vién Hoa hoc, Vién Han ldm Khoa hoc va Cong nghé Viét Nam d4 tao moi
diéu kién thudn lgi cho téi trong thoi gian hoc tap va hoan thanh cc chuyén d& va
luén an.

Cudi ciing, 16i xin bay to long biét on sdu séc dén toan thé gia dinh, dong
nghiép va ban bé da ung h va dong vién téi trong sudt ching dutmng dai hoe tip va
thuc hién cac chuyén dé va ludn 4n.

Téi xin rdn trong cam on!

Ha Ngi, ngay40 thdng & nam 2024
Téc gia ludn 4n

Sl

Hu¥nh Thi Ngoc Ni
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DANH MUC CACKY HIEU, CHU VIET TAT

Chir viét tit Tén tiéng Anh Tén tiéng Viét
WHO World Health Organization T6 chtic y té thé gisi
HIV Human immunodeficiency virus Viruts gy suy giam mién
dich 6 nguoi
MDR Multi-drug-resistant Lao da khang thubc
XDR Extensively drug resistant L ao siéu khang thuéc
VRE Vancomycin-resistant Enterococcus | Vi khuan Enterococcus
faecium khang vancomycin
MRSA Methicillin-resistant Staphylococcus | Vi khuan  Staphylococcus
aureus aureus khang methicillin
NO Nitric oxide Oxid nitric
Gr (+) Gram-positive bacteria Vi khuan Gram duong
Gr (-) Gram-negative bacteria Vi khuan Gram am
DNA Deoxyribonucleic acid Acid deoxyribonucleic
_ _ Té bao ung thu bach cu &
HL-60 Human leukemiacell line .
nguoi
Human mammary adenocarcinoma | Té bao ung thu vi
MCF-7
cell
A549 Bronchogenic carcinomacell lines | Té bao ung thu phé quan
HEP-1 Hepatocellular carcinoma Té bao ung thu gan
HCT116 Human colorectal adenocarcinoma | Té bao ung thu rudt két
SNU638 Stomach cancer cells Ung thu da day
HCV Hepatitis C virus Virut vim gan C
PAF Platelet activating factor Yéu t6 hoat hoa
MIC Minimal inhibitory concentration Nong d6 trc ché tdi thiéu
MICso Minimal inhibitory concentration | Nong do e ché tdi thiéu dat
reached by 50% 50%
|Cso Inhibitory concentration 50% Nong d6 trc ché 50% sur ting
truong cua té bao thur
nghiém
ECso Effective concentration 50% Nong d6 hiéu qua 50%
L Dso Lethal dose 50 Nong do 1am chét 50 % sb

dong vat thr nghi¢m

TNF-a

Tumor necrosis factor-a,

Yéu to hoai tir kho1 u- a




Vi

EtOAC Ethyl acetate Ethyl acetate

MeOH Methanol Methanol

EtOH Ethanol Ethanol

DC Dichloromethane Dichloromethane

A Acetone Acetone

DMSO Dimethylsulfoside Dimethylsulfoside

TLC Thin Layer Chromatography Sac ky ban mong

ESIMS Electronspray ~ ionization  mas | Phd khéi ion héa phun mu
spectrum dién tur

ES-HRMS Hiqh | resolution  electrospray | Pho khdi Rhﬁn giai cao ion
Ionization mass spectrum héa phun dién t

H-NMR Proton Nuclear Magnetic Resonance | Pho cong hudng tir hat nhan
Spectroscopy proton

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

DEPT Distortioless ~ Enhancement by | Pho DEPT
Polarisation Transfer

1 COSY H-'H Chemica Shift Correlation | Pho twong tac proton

) Spectroscopy

Heteronuclear SingleQuantum | Phd twong tac di hat nhin

HSQC _ .
Coherence qua 1 lién keét

HMEBC Heteronuclear ~ Multiple  Bond | Phd ‘urc‘mg tac d1 hat nhan
Connectivity qua nhicu lién ket
Nuclear Overhauser Effect | Phd hiéu tmg Overhauser

NOESY
Spectroscopy hat nhan

ROESY Rotational Frame Nuclear | Phd hiéu tmg Overhauser
Overhauser Effect Spectroscopy hat nhan khung xoay

ADEP Acyldepsipeptide Acyldepsipeptide

PARP Poly ADP ribose polymerase Chat trc ché y hoc

ATP Adenosin triphosphat Adenosin triphosphat

ADP Adenosin diphosphat Adenosin diphosphat

Ala Alanine Acid amin alanin

Leu Leucine Acid amin leucin

lle Isoleucine Acid amin isoleucin
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MO PAU

Lao 13 tinh trang nhiém vi khuan Mycobacterium tuberculosis, thuong gip
nhat & phoi nhung ciing c6 thé anh huéng dén hé than kinh trung wong (lao mang
ndo), hé bach huyét, hé tuin hoan (lao ké), hé niéu duc, xwong va khép [1]. Hién
nay lao 1a mot trong cic can bénh nhiém khuan chinh va thuong gip nhat, anh
huong dén 2 ti ngudi trén thé gidi, véi 9 tridu ca méi mdi ndm va 1am 2 triéu nguoi
tir vong [2]. Bénh thuong gip ¢ cac nude dang phat trién. Hau hét 90 % céc truong
hop nhiém khuan lao 13 tiém an khong triéu chimg. 10% con lai s& tién trién thanh
bénh lao c6 tri€u chung, va néu khong diéu tri, 50% s6 nan nhan sé tir vong. Lao la
mot trong 3 bénh truyén nhidém giy tir vong cao nhat trén thé gisi chi sau HIV. Sy
sao nhing trong cac chuong trinh kiém soét lao da khién lao trdi ddy. Hon nita, mot
van dé ma cac nha khoa hoc dang phai d6i mat hién nay 1a cac ching lao da khéng
thudc (MDR, multiple drug resistant) dang ngay cang ting cao. Pic biét, theo bao
c4o méi day cua To chirc Y té thé gigi (WHO) [2], gan day tai An D6 (nude co ty 18
ngudi nhiém lao cao nhat thé gidi) di cho thay hang loat truong hop cac bénh nhan
khang thudc hoan toan ddi véi tat ca cac loai thudc khang sinh chita lao (“totally
drug resistant”). Cac dong thude khang lao thé hé 1, thé hé 2 va thé hé 3 di duoc
nghién ctru va sir dung dé trj bénh [3]. Tuy nhién tinh trang khang thudc hoic khang
thudc hoan toan van dang ngay cang gia ting. Vi vay, viéc tim kiém cac hop chat
khang lao méi dé diéu tri bénh 1a van dé rat can thiét va c6 tinh cip bach khong chi
& Viét Nam ma trén toan thé gidi.

Nhirng nghién ciru méi ddy cho thdy xu hudng khai thac cac hop chét co
hoat tinh tir cac ngudn vi sinh vat: vi khuin, xa khuan...dang ngdy cang duoc cac
nha khoa hoc quan tim. Trong d6, xa khuan (actinomycete) tir 1au da duoc biét dén
1a ngudn vi sinh vét cung cip cac hop chat khang sinh va khang lao da duoc sur
dung 1am thudc.

Viét Nam duoc biét dén 1a mot trong nhitng nudc c6 da dang sinh hoc 16n
nhat thé giéi. Diéu kién khi hau, thd nhudng da dang & cac viung mién khac nhau &
Viét Nam s& tao ra cac ching xa khuan khic nhau, phong pha va da dang. Ching
chinh 13 nguon thién nhién quy gia dé nghién ciru, tim kiém cac hop chat khang lao
méi, gop phan phuc vu cho viéc diéu tri bénh lao da khang thudc hién nay. Tuy
nhién, viéc phan 1ap cac hop chét thir cip tir xa khuan van dang con 1a mot van dé
méi, it dugc nghién ciru ¢ Viét Nam. Vi vay, dé tai “Nghién ciru chiét tach, xdc
dinh cdu tric héa hoc va danh gid tic déng t6i protein tdi té hop ClpCl ciia cdc
hop chat tir mét sé lodi xa khudn Viét Nam™ 13 can thiét va co y nghia thuc tién, gop
phﬁn tim ra céc loai thudc méi tir thién nhién an toan, hiéu qua dé diéu trji bénh lao.

Muc tiéu cia luin an:

Tim kiém cac chat cé tac dong t&i protein tai to hgp CIpC1 tir mot s6 ching
xa khuan & Viét Nam.


https://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n
https://vi.wikipedia.org/wiki/Mycobacterium_tuberculosis
https://vi.wikipedia.org/wiki/Ph%E1%BB%95i
https://vi.wikipedia.org/wiki/H%E1%BB%87_th%E1%BA%A7n_kinh_trung_%C6%B0%C6%A1ng
https://vi.wikipedia.org/w/index.php?title=H%E1%BB%87_b%E1%BA%A1ch_huy%E1%BA%BFt&action=edit&redlink=1
https://vi.wikipedia.org/wiki/H%E1%BB%87_tu%E1%BA%A7n_ho%C3%A0n
https://vi.wikipedia.org/w/index.php?title=H%E1%BB%87_ni%E1%BB%87u_d%E1%BB%A5c&action=edit&redlink=1
https://vi.wikipedia.org/wiki/X%C6%B0%C6%A1ng
https://vi.wikipedia.org/wiki/Kh%E1%BB%9Bp

Vi muc tiéu nhu trén, luan an dat ra caC ndi dung nghién ctru sau:

- Thu thip cdc mau xa khuin ¢ cac ving mién khac nhau, tiép nhan va xt Iy
cac mau sinh khdi chung xa khuén tr Vién vi sinh vat va Cong ngh¢ sinh hoc, Pai
hoc Quéc gia Ha Noi.

- PBanh gia hoat tinh khang chung Mycobacterium smegmatis (chung twong
ddng véi vi khuan lao M. tuberculosis) cia cac chung xa khuén.

- Tao cac dich chiét tir dich nudi cdy c&c chung xa khuan bing cac dung méi
khac nhau.

- T4ch va tinh ché céac chat sach tir cac dich nudi céy cua chung xa khuan.

- X4c dinh cu tric héa hoc cua cac chit sach phan lap duogc.

- Panh gia tac dong cua cac chat sach phan lap duoc t6i protein tai té hop
ClpC1 cta vi khuan lao.

Nhirng dong gop mai cua luan an:

- Lan dau tién hoat tinh khang ching M. smegmatis (chung twong dong véi vi
khuan lao M. tuberculosis) cia tam chang xa khuan dwoc danh gia. Cac chung dugc
danh gia hoat tinh bao gom Sreptomyces spiroverticillatus VH19-A067,
Streptomyces wuyanensis VH19-A079, Streptomyces alboniger VH19-A105B,
Sreptomyces alboniger VH19-A121, Streptomyces aureus VTCCA43181,
Sreptomyces cyaneus VTCC43860, Streptomyces sp. VTCC43168 va Actinoplanes
missouriensis VTCC40900.

- Lan dau tién, tir tdm chang xa khuan trén da phan 1ap duoc 14 hop chét bao
gom: obscurolide By (AT.01), chartreusin (AT.02), indole-3-carboxylic acid
(AT.03), nocardamin (AT.04), pleurone (AT.05), haolitoralin A (AT.06), (62)-15-
methyl-6-hexadecenoic acid (AT.07), cardoltriene (AT.08), cardoltriene M
(AT.09), 7-deoxyauramycinone (AT.11), 7-acetyl-3,6-dihydroxy-8-methyl tetralone
(AT.12), valin (AT.13), flufuran (AT.14), trehalose (AT.15). Trong d6 c6 mdt chét
méi dugc dat tén 1a cardoltriene M (AT.09).

Lan dau tién hoat tinh khang chung vi khuan M. smegmatis cua hop chat
obscurolide B2g (AT.01) vachartreusin (AT.02) dugc nghién ctru.

- Lan déu tién cac hop chat trén duoc danh gia kha ning tic dong dén qua
trinh thay phan ATP cua protein tai to hop ClpC1, mét protein diéu hoa quan trong
cia vi khuin lao M. tuberculosis. Nam hop chit 1a indole-3-carboxylic acid
(AT.03), hdolitoralin A (AT.06), flufuran (AT.14), cardoltriene (AT.08) va
cardoltriene M (AT.09) c6 tac dung trc ché protein ClpCl théng qua qué trinh thiy
phan ATP cua protein ClpCl.



Chuwong 1. TONG QUAN
1.1. Tinh hinh bénh lao & Viét Nam va thé giéi — Tinh hinh khang thuéc & vi
khuan lao
1.1.1. Tinh hinh bénh lao & Viét Nam va thé gidi

Vi khuén gy ra bénh lao dugc Robert Koch phan 1ap 1an ddu tién vao nim
1882. Pay 1a loai vi khuan dai dién cua chi Mycobacterium. Mic du |oa
Mycobacterium tuberculosis u6c tinh da tén tai 15- 20 nghin nim. Tuy nhién, cin
clr vao tinh da dang nucleotide va kha ning dot bién, ngudi ta thira nhan chang da
tién héarat nhiéu tir dang nguyén thuy nhung van thudc chi Mycobacterium [1].

Theo béo céo cua Té chiac Y té thé gisi (TCYTTG-WHO Report 2021
Global Tuberculosis Control), hién nay mac du da dat duoc mot s thanh tuu dang
ké trong cong tac chdng lao trong thoi gian qua. Tuy nhién bénh lao van con 1a
nguyén nhan gay tir vong hang dau trong cac bénh truyén nhiém. Nam 2021, thé
gidi co6 khoang 1.6 triéu ca tir vong va 10.6 triéu ca nhiém lao méi [2].

Khi T6 chirc Y té thé gisi (WHO) cong bé COVID-19 1a “Pai dich toan cau”
vao cudi thang 01/2020, da c6 tac dong rat I6n dén sy phét trién caa toan x& hoi trén
toan cau va Viét Nam. Dai dich COVID-19 di gay anh huong dén ty ¢ phat hién
bénh nhan lao trén thé giéi trong ndm 2020, d3 giam khoang 20%. Trong d6 ba
nudc ¢6 ganh ning bénh lao cao 1a An Do, Indonesia va Phillipine ¢ sd bénh nhan
lao phét hién giam khoang 25-30% so v&i nam 2019. Tai Viét Nam, ty 1€ phat hién
lao ciing da giam 3,1%. Tuy nhién, viéc chan doan va diéu tri bénh nhan lao bi gian
doan trong dich bénh Covid 19, dan dén s ca tir vong va |8y truyén bénh lao ra
cong ddng ngay cang ting [2]. Theo bdo céo caa WHO niam 2021, Viét Nam dtng
thir 11 trong 30 qudc gia cd ganh niang bénh lao va bénh lao da khang thudc cao
nhat thé gidi. Mdi nam c6 khoang 170.000 ca mac mai va khoang 10.400 catir vong
do bénh lao ¢ Viét Nam [3].

1.1.2. Tinh trang khdng thuoc & vi khudn lao tai Vigt Nam va trén thé gidi

Theo béo céo cia WHO, mdi nim trén thé gisi xuat hién khoang gan
500.000 truong hop lao da khang thude, trong d6 5-7% la lao siéu khéang thubc
(khang vai tat ca céc loai thube diéu tri). CO thé ndi, sy bung phét cua bénh lao
khang thudc ciing 1a mdi de doaldn ddi véi cong tac phong chdng can bénh ndy trén
toan thé gidi [4]. Ty 16 mac bénh lao khang thubc di ting 1én dang ké, vai khoang
8.400 bénh nhan, trong d6 c6 mot ti 16 khong nho méc lao da khang thude [5-7]. Chi
phi diéu tri bénh lao da khang thudc dat gip 10 lan so véi bénh lao thong thuong,
gay ganh ning 16n cho bénh nhan lao [5]. Vi vay, bénh lao da khang thudc dugc

xem 1a mdi de doa nghiém trong dén strc khoe cong ddong. Cac phuong phép diéu tri



bénh lao da khang thuéc (MDR) d3 duoc cac nha nghién ciu va c&c cong ty dugc
phiam phét trién rong rai. Tuy nhién, sy lay lan cua bénh lao khang thubc van |a
thach thirc 16n d6i voi viéc kiém soét dich bénh. Do d6, viéc tim kiém céac loai
khang sinh méi va céc thubc hiéu qua hon 14 rat can thiét dé khic phuc van dé nay.

Nguyén nhin khang thubc cua vi khuan lao 13 do cdu tric té bao cua loai vi
khuan nay [1]. Ciu trac vach té bao va acid mycolic ndy |am cho vi khuan lao cé
sttc chiu dyng cao, 1am hu hai cac hod chat, khir nudc, lam ting kha ning khang
thudc, va giam hoat dong cua chét khang sinh. N6 lam cho vi khuén phat trién duoc
bén trong dai thuc bao va lan tranh hé thong mién dich cua cha thé. Hién nay, ngudi
ta di xac dinh duoc ban d6 gen va nhiéu ma gen khang thudc cta vi khuan lao. Gen
khang thudc ma hoa thong tin dugc vi sinh vat sir dung dé chéng lai hiéu luc tc ché
dic hiéu cua khang sinh theo cac co ché: lam giam tinh tham ctia plasma membrane
(mang nguyén twong); lam thay dbi dich tac dong; tao ra cac isoenzym khong cé ai
luc v6i khang sinh nén boé qua tac dong cta khang sinh; tao ra enzym c6 thé bién
d6i hodc pha huy cau tric hoa hoc ciia phan tir khang sinh.

Cho dén nay, c6 rat nhiéu thudc khang lao di va dang duoc nghién ciru va st
dung dé chéng lai vi khudn lao nhu isoniazid, pyrazinamid, rifamycin, ethambutol
(thudc khang lao thé hé 1), hay fluoroguinone, cycloserine, ethionamide,
capreomycin (thudc diéu tri lao da khang thudc thé hé 2) [8], hay bedaquiline va
delamanid (thudc diéu tri lao siéu khang thude thé hé 3) [9]. Tuy nhién, cac béo céo
gén day tai mot s6 bénh vién cho théy vi khuén lao bét dau khang lai cac loai thude
m&i thé hé 3 nay [10]. Do do, tinh trang khang thudc & vi khuan lao hién nay doi
héi cac nha khoa hoc can tim ra céac loai thudc khang lao mdéi va khong dde hai, it
gy tac dung phu, tiéu diét tin gdc vi khuan lao. Nhitng nghién ctru méi day cho
thiy xu hudéng khai thic cac hop chat c6 hoat tinh tir cac ngudn vi sinh vat: vi
khuén, xa khuan... dang ngay cang duoc cac nha khoa hoc quan tam. Pac biét, xa
khuan (actinomycete) 1a ngudn vi sinh vét cung cap nhiéu hop chét c6 hoat tinh sinh
hoc va 14 ngudn cung cap hon mét nira s6 thudc khang sinh hién nay [11]. Do vy,
xa khuan duoc xem 13 nguon vi sinh vat cung cap cac hop chét khang sinh va khang
lao dé phat trién thanh thudc.

1.2. Céc hop chit khang lao dwoc phan |ap tir xa khuan trén thé giéi va & Viét
Nam

1.2.1. Gidi thigu vé xg khuan o ’
Xa khuan (Actinomycetes) 1a vi khuan hieu khi Gram (+), c6 cau tao dang

soi, phan nhanh va thudc 16p Actinobacteria [12]. Cac loai lién quan dén bénh &
ngudi va dong vat bao gdbm Nocardia, Gordona, Tsukamurella, Streptomyces,
Rhodococcus, Streptomycetes va Corynebacteria. Cac chi ky khi c6 tim quan trong



trong y dugc hoc bao gdm Actinomyces, Arachnia, Rothia, va Bifidobacterium. Xa
khuan phan bd rong ¢ ca moi truong trén can va dudi nudce, chi yéu 1a trong dit,
noi chung dong vai trd quan trong trong viéc phan huy cac hop chéit polyme nhu
chitin, keratin, lignocelluloses trong xac dong thuc vt va nim thanh céc chat d&
bay hoi nhu geosmin [12]. Sy phan b cua xa khudn phu thudc vao khi hau, thanh
phan dat, mirc do canh tac va tham thyc vat. Trong mdi gam dat thudng co trén 1
triéu xa khuan (tinh theo s6 khuén lac moc trén moi truong thach). Xa khuén ¢6 cau
tric t& bao twong tu nhu vi khuan Gr (+), toan bo co thé chi 13 mot té bao bao gdm
céc thanh phan chinh: thanh té bao, mang sinh chat, chat nguyén sinh, chat nhan va
cac thé 4n nhép [12].

C6 khoang 23000 hop chét thir cp c6 hoat tinh sinh hoc duge phan lap tir vi
sinh vat, trong d6 c¢6 10000 hop chat duoc tao ra tir xa khuan (chiém 45%). Trong
s6 cac hop chit di dugc phan lap tir xa khuan, c6 khoang 7600 hop chat dugc san
sinh tir loai Streptomyces (chiém 34%) [12]. Cac hop chit tht cip nay c6 hoat tinh
sinh hoc nhu khéng khuén, chéng oxy hoa, khang nam, chéng ung thu, chat doc
than kinh, chdng tao, chéng giun san, chéng sét rét va chong viém. Trong do, cac
hop chét c6 hoat tinh khang sinh duoc phan 1ap phan 16n tir xa khuan. Hon 80%
thudc khang sinh dugc san xuit c6 ngudn gbc tir xa khuan [13], trong d6 50%
khang sinh c6 ngudn gdc tir chi Streptomyces [14]. Ngoai ra, mot sé c&c hop chat
thir cap c6 hoat tinh sinh hoc ciing dwgc phan lap tir ching xa khuan khac nhu
Actinoplanes, Amycolatopsis, Micromonospora va Saccharopolyspora.

Tuy nhién, cic nghién ctru giai trinh ty bo gen gan day da cho thiy rang sb
luong cac hop chit thtr cp tir xa khuin mang cum gen sinh tong hop (SM-BGCs)
nhiéu hon so véi sé luong hop chat thu duoc tir vi sinh vat khac [15]. N6i céach
khac, nhiéu nhém gen sinh téng hop khong xuat hién trong diéu kién 1én men
truyén thong & phong thi nghiém, han ché nghiém trong sy da dang hoa hoc cia cac
hop chat tht cip thu duoc tir qua trinh 1én men xa khuan. M6t sb 16n cac hop chat
thur cép da duoc phan lap tur trude lai dugce tim théy nhiéu 1an tir xa khuan, dan dén
lang phi vé nguyén liéu va ngudn lao dong [16]. Chinh vi vay, viéc tim kiém cac
chién luoc méi dé kich hoat cac cum gen 1an ciia xa khuan va tiém ning trao doi
chat cua chung dé thu duogc cac san pham ty nhién da dang vé cau tric 1a nhu cu
cap thiét hién nay ctia cac nha nghién ctru [17].

1.2.2. Cdic hop chit khdng lao dwoc phén ldp tiv xa khudn trén thé gigi
1.2.2.1. Hop chdt khang lao thugc nhdm aminoglycoside

Céc loai thudc thuong mai dugc sir dung dé khang lao thudc aminoglycoside
co6 nguon gbc tir xa khuan |a streptomycine (phan lap tir ching Strepomyces



griceus), kanamycin va c&c dan xuit cia n6 1 — 6 (phan lap ta chung S
kanamycetius), gentamicin 7 - 10 (phan lap tir chung Micromonospora echinospora)

[18]. Thudc khang lao loai ndy wc ché s tong hop protein caavi khuan lao:
OH

1 3 OH (6]
HO O/ on .
H,N HO. (6]
R, R, R; R, HCV  om
H

Kanamycin A (1) OH OH OH H R, R, R3
KanamycinB(2) OH NH, OH H
Dibekacin  (3) NH, H H H Gentamicin C, (7) H NHCH;
Tobramycin (4) NH, H OH H Gentamicin C;, (8) H NH, H

Amikacin (5 OH OH OH AHB GentamicinC, (9) CH; H NH,
Arbekacin  (6) NH, H H AHB Gentamicin C,, (10)H  CHj3 NH,

AHB: (S)-4-amino-2-hydroxybutyryl
Hinh 1.1. Cdc thuéc lao cé nguon goc tir xa khudn thudc khung aminoglycoside
(1-10)

1.2.2.2. Hop chdt khang lao thugc nhém nitroimidazole

Céc hop chat nhém nitroimidazole phan 1ap tir xa khuan duoc biét d¢én la co
kha nang wrc ché qua trinh tong hop céc mycolic acid. Mycolic acid |a céc acid béo
b& hoa mach dai, 1a thanh phan quan trong chiém téi 60 % mang té bao cua vi
khuan lao. Nho c6 céc acid ndy, 16p vo té bao cua vi khuan lao tré nén tro véi cac
téc nhan bén ngoai, ngay ca véi moi truong acid manh. Do vay, vi khuan lao tranh
dugc cac tic nhan nhu thudc khang sinh, sy thay d6i méi trudng va nhiét do.

NO,
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Hinh 1.2. Céc hop chdt nhdm nitroimidazole c6 nguon goc tir xa khudn dieoc sir
dung lam thuoc khang 1ao (11-14)



Azomycin 11 lakhang sinh ¢ hoat tinh khang lao dugc phan lap tir chung xa
khuan S. eurocidicus. Pretomanid 12, metroidazole 13 va delamanid 14 1a céc |oai
thudc thé hé sau duoc phét trién dwa trén nhom khung nitroimidazole [19, 20].
1.2.2.3. Hop chdt khang lao thugc nhém macrolide

Rifamycin 15 — 19 |a thudc dic tri khang lao duoc phan lap tir chung xa
khuan S mediterraneus. Céc dong thubc tong hop c6 bién doi ciu tric la rifamixin
varifabutin [21].

Antibiotic Ry R,
b I
Rifamycin B (15) O\)k H
OH
/O/,, Rifamycin SV (16) H H
NJ
Rifampin ~ (17) H \ﬁ// N/\’
N
K/ “CH;

\
Rifamixin (18) Rifabutin (19)

Hinh 1.3. Cac thusc khang lao nhém macrolide phan Iép tir Xa khudn (15-19)
Desertomycin G 20 |la mét aminopolyol polyketide chira vong macrolactone
dugc phan lap tir chiang xa khuan S althioticus MSM3 tir mau rong bién & ving
bién Cantabrian (Pong Bic Dai Tay Duong). Hop chat 20 c6 hoat tinh khéng lao
d6i véi chung M. tuberculosis H37Rv va ching lao da khang thuc M. tuberculosis
MDR-1, MDR-2 véi cling giatri MIC 1216 pg/mL [22].

OH OH OH

21

Hinh 1.4. C4u tric cia hop chdt 20 - 21



Dinactin 21 1& mdt macrotetrolide dwogc phan 1ap tir chung xa khuan S
puniceus AS13. Hop chit 21 ¢6 hoat tinh khang lao déi véi chiung M. tuberculosis
H37Rv véi giatri ndng do uc ché téi thiéu MIC 1a 1 ug/mL vandng do diét khuan
t6i thiéu MBC la 4ug/mL. Hop chat 21 ciing c6 hoat tinh khang lao dbi véi chiing
lao da khang thubc véi giatri MIC tir 1 — 16 pg/mL. Nghién ciru ciing chi ra rang,
tuong tac hiép ddng gitra 21 véi rifampicin hoic amikacin cho thiy sy pht hop dé
sir dung két hop trong cac phac d6 diéu tri bénh lao [23].
1.2.2.4. Hop chdt khang lao thugc nhém cyclopeptide

Hinh 1.5. Cdu tric cua hop chdt 22 va 24

Cyclomarin A 22 la mét cyclopeptide dugc tim thay tir xa khuan bién
Streptomyces spp. CNB-982. Gan day, hop chat nay dugc phét hién co hoat tinh
khang lao thong qua co ché tac dong 1én dich protein diéu hoa ClpC1 caa vi khuan
lao [24]. Hop chat 22 bao gém 7 amino acid, trong d6 c6 2 amino acid co ban
(alanin va valin), con lai 5 amino acid khong théng dung la N-methylleucine, N-
methylhydroxyleucine, f-methoxyphenylalanine, 2-amino-3,5-dimethylhex-4-enoic
acid, va N-(1,1-dimethyl-2,3-epoxypropyl)-4-hydroxytryptophan. Hop chat 22 cho
hoat tinh khang lai vi khuan lao M. tuberculosis trén méi truong nudi ciy bang thit
vatrong mau dai thuc bo cia ngudi véi ndng do e ché téi thiéu trong khoang tir
0,3-2,5 uM. O ndng d6 2.5 uM, cyclomarin A tiéu diét 90 % vi khuan lao sau 5
ngay.

1

e \":!_Efu:fliﬁlykr}
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Hinh 1.6. Cdu tric cua lassomycin 23
Lassomycin 23 duoc phan I4ap tir chung xa khuan Lentzea kentuckyensis spp.
100009804. Hop chat 23 bao gém 16 amino acid va duoc ciu tao bai mot mach



vong géom 8 amino acid dau N (N-terminal) gin két véi mach thiang boi lién két
gitta nhém amino caa dau N (N-terminal) amin va nhém carboxyl caa Asp8 [25].

Hop chat 23 1a mot chét khang lao c6 hoat tinh cao, tham chi véi céc chang
lao da khang thuéc (MDR) hoic khang thudc hoan toan (XDR) M. tuberculosis véi
giatri MIC trong khoang tir 0,41-1,65 uM. Hop chit 23 duogc xac dinh 1a tic dong
|8n hoat d6 cua ATPase va lam giam dang ké qué trinh thuy phan protein cua phirc
chat ClpP1/P2.

Ecumicin 24 |a mot peptide vong 16n duoc phan 1ap tir xa khuan Nonomurae
spp. MIM5123. Hop chit 24 bao gdm 13 amino acid trong dé c6 cac amino acid co
ban va cac amino acid da bi methoxy héa [26].

Hop chat 24 co hoat tinh khang lai cac dong vi khuan lao da khang thudc va
khang thuéc hoan toan véi gia tri MIC trong khoang 0,16 dén 0,62 uM. Pac biét
hop chat 24 con c6 téc dung khéng lai vi khuan lao d3 bi bat hoat véi nong do vi
khuan nho nhat 1a 1.5 pM. Piéu ndy cho thiy tiém nang giam thoi gian diéu tri bénh
lao cia hop chat ndy. Hanki Lee va cong sy da nghién ciru co ché tac dong Ién
CIpC1 caa ecumicin va cho thiy hop chat nay lién két voi viing bién thién cau trdc
(allosteric site) cua CIpCl tao nén sy thay ddi vé cau hinh, qua dé tac dong lén qua
trinh thay phan protein caa ClpC1/CplP1/ClpP2 [27].

® Hop chit
Hexameric ClpC1

Lié Ltgl a hop g Phitrc hop heptameric ClpP1/P2
chat va ClpCl & Protein.i5i

Céu tric cia ClpC1 thay doi ) Thay dbi chirc nang va

céu triic ciia CIpC1
L

! Kich thuée cua ClpCl mo rong

&

Thay déi twong tic gitra
ClpC1 véi phire hop
CIpP1/P2

{{I?rﬁ

Khéng hinh thanh phtrc hop
ClpC1/P1/P2

Hinh thanh phire hop ClpC1/P1/P2

e
d.

Tac dong lén qua trinh thuy v

phan protein cua
ClpC1/P1/P2

Kich thich qua trinh thuy phan protein Uk ché qua trinh thuy phan protein

B
|
q
&

<B@

Chudi peptide ngin l

o

A\ 4

Réi loan qua trinh diéu tiét can
bang trén vi khuan lao

v
Tiéu diét vi khuan lao

Hinh 1.7. Co ché dé xudt qud trinh tic ddng cia cdc hop chdt thir cdp phan ldp
dwoe tir xa khuan lén ClpCl1 6 vi khuan lao [27)
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Ba hop chit dan duong cd tac dung khang lao duoc phan 1ap tir xa khuan 1a
cyclomarin A 22, lassomycin 23 va ecumicin 24 déu tac dong 1én dich ClpCl, lam
thay d6i ciu trdc caa CIpCl, 1am giam hoat tinh thuy phan protein caa phic chat
ClpC1/ClpP1/ClpP2, ngin can qua trinh diéu tiét cdn bang trén vi khuan lao vatiéu
diét vi khuan lao. Co ché tac dong cua cac hop chat nay duge md ta trong hinh 1.7 [27].

Rufomycin 25 dugc phan 14p tir xa khuan Streptomyces atratus MJM3502.
Hop chat 25 |a mot peptide vong 16n chira 7 acid amin. Hop chit ndy c6 hoat tinh
khang manh trén vi khuan M. tuberculosis va M. abscessus véi giatri MIC lan luot
trong tng 14 0,02 uM, 0,4 uM. Hop chit 25 wc ché hoat dong phan giai té bao
protein cua ClpCL/PL/P2 khi khong anh huéng dén hoat dong ATPase caa ClpC1[28].

Griselimycin 26 dugc phéan lap tr ching Streptomyces DSM 40835 ¢0 téc
dung khéng lao véi duoc dong luc kém [29]. Tuy nhién, dan xuat cua griseimycin 1a
cyclohexylgriselimycin 27 c6 téc dung khéng lao cao véi giatri MIC 0,05 uM déi
Vv6i ching lao dugc bao boc trong céc té bao giong nhu dai thuc bao (RAW264.7)
[30]. Hop chat 27 ¢ kha ning chdng lai vi khuan lao M. tuberculosis bang céch gan
chat vao enzyme DNA polymerase, sau d6 rc ché sy sao chép va sira chita DNA
cuavi khuan [30]. Hop chit ndy ciing c6 hoat tinh khang lao cao ¢ chudt bi bénh lao
cap tinh vaman tinh, hira hen s két hop véi rifampicin va pyrazinamide dé rit ngan
thoi gian diéu tri 1ao [31].

\
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o
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O,N 27 : R = Cyclohexyl
OH

Hinh 1.8. Céng thitc hop chat 25 - 27

Trong céc nghién ciru gan day ngudi ta da phan 1ap duoc hai hop chat khang
lao dang cht y nhu actinomycin X2 28 va actinomycin D 29 dugc phan lap tir loai
xa khuan bién Streptomyces sp. MS449 [32].

Hai hop chat dipeptide vong 1a massetolide A 30 va viscosin 31 duoc phan
lap tir xa khuan bién Pseudomonas va xac dinh cau triic héa hoc. Hai hop chat nay
duoc tién hanh thir hoat tinh khéng lao trén chung gy bénh lao Tubercle bacillus va
M. aviumintracellulare. Két qua cho thay hop chat 30, 31 déu thé hién hoat tinh ¢
ché ddi voi chang T. bacillus va M. avium-intracellulare vai giatri MIC tuong (rng
1a5-10, 10-20, 2,5-5 va5-10 pg/mL [33].
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Hinh 1.9. Cdu triic ciia hop chat 28 — 34

Tir l0d xa khuan bién LS247 co6 dac tinh twong dong véi ching S. puniceus
da phan 1ap hai hop chat peptide vong 1a cyclo-D-Pro-D-Leu 32 va cyclo-D-Pro-D-
Val 33. Hai hop chat ndy thé hién hoat tinh khang lao d6i véi ching T. bacillus voi
gia tri MIC tuong tng 1a 7,1 va 18,5 ug/mL [34]. Hop chét platensimycin 34 da
dugc phan Iap trong qua trinh sang loc vé lodi xa khuan bién S platensis. Két qua
cho thdy hop chat ndy rat cé tiém nang nghién ctu tng dung trong y duoc do co
hoat tinh rat manh ddi véi cac chung khuan gram (+) véi pho rat rong [34].

Trong qué trinh tim kiém céc nonribosomal peptide c6 hoat tinh sinh hoc tir
xa khuan bién, nhém nghién ciru da phan lap duoc hai hop chat nonribosomal
peptidede méi |a taeanamide A 35 va taeanamide B 36 tir xa khuan bién
Streptomyces sp. AMD43 dugc phan 1ap tir bo bién Anmyeondo phia tdy caa Han
Qudc [35]. Nhém nghién ctru da 1am sang to cau trdc hod hoc, danh gia hoat tinh
sinh hoc va con duong sinh tong hop cia hai nonribosomal peptide nay. Hai hop
chat ndy thé hién hoat tinh khang lao trung binh dbi véi chung M. tuberculosis mc?
6230 voi giatri MICso (ndng do uc ché tdi thiéu 50%) lan lugt twong tng 1 27 +
0,03 pM, 63 + 0,05 puM (ddi ching duong 1a bedaquiline véi giatri MICso 10,4 +
0,01 uM). Ngoai ra, hop chat 36 con thé hién hoat tinh giy doc té bao manh déi véi
dong ung thu phdi & ngudi (A549), ung thu rudt két (HCT116), ung thu via (MCE-7,
MDA-MB-231), ung thu gan (SK-HEP-1) va ung thu da day (SNU638) vai giatri
|Cso tir 0,26 - 1,13 puM [35].
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Hinh 1.10. Cdu triic ciia hop chdt 35— 36
1.2.2.5. Hop chdt khang lao thugc nhém diaza-anthracene
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Cl 40 :R =-CH,
Hinh 1.11. Cdu triic ciia hop chdt 37 - 40

Hai hop chat 1a diazaquinomycin H 37 va diazaguinomycin J 38 duoc phan
lap tir chung Actinomyces c6 ngudn gdc tir bun ho Michigan. Hai hop chit ndy thé
hién hoat tinh khéng lao ddi véi chiung M. tuberculosis H37Rv twong ng gia tri
MIC lan luot 120,04 va 0,07 pg/mL [36].
1.2.2.6. Hop chdt khang lao thugc nhém polyketide

Hai hop chat 1a phocoenamicin B 39 va phocoenamicin C 40 duoc phan 1ap
tir dich chiét acetone cua chung xa khuan Micromonospora sp CA-214671 ¢6 nguon
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gdc tir tram tich bién & quan dao Canary, Tay Ban Nha Hai hop chat ndy thé hién
hoat tinh khang vi sinh vt kiém dinh ddi véi chiung Staphylococcus aureus khang
methicillin (MRSA) véi giatri MIC tir 4 ¢én 64 ug/mL va 16 dén 32 pg/mL ddi véi
M. tuberculosis H37Rv. Ngoai ra, hai hop chit nay ciing co hoat tinh dbi véi B.
subtilisva M. bovis, tuy nhién, & ndng do dudi 128 pg/mL , hai hop chit ndy khéng
c6 hoat tinh ddi véi M. bovis vavi khuan Enterococcus faecium khang vancomycin
(VRE) [37].
1.2.3. Cdc hop chit khdng lao dwoc phén lap tiv xa khudn & Viét Nam

Qua nghién ciru tai lidu cho thdy ¢ Viét Nam hién nay chi c6 nhém nghién
ctru cua PGS. TS. Pham Van Cuong ¢ Vién Hoéa sinh bién, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam nghién ctru vé viéc phan 1ap cac hop chat thir cap va danh
gia hoat tinh khang lao tir xa khuan [38]. Nhém tac gia da phan lap duoc 9 hop chét
thr cdp tir chung xa khuan bién Micromonosprora sp. (G043), trong d6 c6 6 chit 1a
cyclodipeptide. Két qua thir nghiém hoat tinh khang vi sinh vét kiém dinh cho thiy
chét 43, 46, 47 c6 hoat tinh khang vi khuan Gram (-) Escherichia coli véi MIC lan
luot 13 128, 32 va 32 pg/mL. Két qua thir hoat tinh khang lao cua cac chat 41 - 46,
48 va 49 trén vi khuan lao M. tuberculosis H37Rv cho thay chi c6 chét 49 thé hién
hoat tinh khang lao véi gia tri MIC = 46 pug/mL. Phép thir hoat tinh khang lao duogc
thuc hién tai truong Pai hoc UIC — Chicago.

0
0
N NH ©/\ COOH
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0)\( HO \H/K)\
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41: -CH,-CH(CHj;),
42: -CH(CH,),
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“

Hinh 1.12. Cac hop chat ¢6 hoat tinh khang lao dwoc phan ldp tir xa khudn
Micromonosprora sp ¢ Viét Nam (41 - 49)
1.3. Téng quan vé mét sb loai xa khuén 1a déi tweng nghién ciru
1.3.1. Chiing xa khudn Streptomyces alboniger
1.3.1.1. Pdc diém hinh théi ciza chiing xa khudn Streptomyces alboniger
Streptomyces alboniger thuoc chi Streptomyces va lan dau tién dugc phan
lap tir dat soi boi nhém nghién ciru Porter va cong s phia Bac, Peoria, llinois, My
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[39]. Sic té hoa tan mau den duoc hinh thanh trén mot sb méi trudng nhu thach
asparagine dextrose va khong san sinh sic t6 trén méi truong gelatin vamot sb chat
hitu co khac. Bao tir mau tring duoc hinh thanh trén mot sb loai thach nhét dinh.
Sinh treéng tét trén moéi treong tong hop chira nguon carbon mannitol. Trong moi
truong thach asparagine dextrose, khuan lac tir khdng mau phét trién thanh mau
vang, téi mau den va cudi cling tao thanh bao tir c6 mau tring. Céc khuan lac dugc
phét trién trong diéu kién téi wu s& tao ra soi ndm khi sinh mau trang. Nhiét do toi
wu cho sy phét trién 14 28-32°C [39]. Hinh théi hoc duoc xac dinh bang kinh hién vi
cho thiy céc té bao c6 d6 cao 135 inch va phan nhanh khong déu, bdo tir c6 hinh
bau duc (Hinh 1.13) [39].

Hinh 1.13. Hinh dang spi nam ciia S. alboniger trén dia thach tong hop [39]
Bang 1.1. Sy thay déi cua S. alboniger ¢ cac nhiér dé khac nhau [39]

Nhidt s Sinh Soi ndm Sicté | Mau hé spi khi | Mau khuan ty
et do . . X
© 7| trwéng ki sinh tan sinh co chat
Trén den, dudi
24°C + - Pen N Pen
vang
28°C + Tring Pen Den Den
Mau tring _ Thay doi tur Thay doi tur
32°C + Hoi den , . . . LA
nhe trang, vang, ndu | vang dén ndu
37°C + - - Trang Trang
Bdng 1.2. Sir thay déi cua S. alboniger ¢ cdc diéu kién méi trirong khac nhau
[39]
Lwong Soi nam khi
Mobi truong ting sinh va mau Sicté tan Nhan xét
trueéng sic bao tir
. Khuan lac ¢ 48 gio co
Asparagine N LA N A L L
. Bao tir kem, . mau vang khong co sac
dextrose dich +++ . Mau den . ez g
A mau trang to; sac to bat dau xuat
chiet thit, agar N
hién & ngay thir 8.
Acid asparagine + Khoéng mau Khoéng mau Céc khuan lac am va
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dextrose dich
chiét thit, agar

khéng mauw.

, Soi nam khi Mau vang Hoalong tir nhe dén tét;
Gelatin ++ . N \ R
sinh mau trang nhat 30 mm & 36 ngay.
Tinh bat Mau trang hoic Vuing thiy phan 4-5 mm
i )
: +++ mau 0 liu nhat Mau den trong 14 ngay; khén
Waksman, agar i ) g oy . g
(Ridgway) mau, trong suot.
Mau tring xuat R . DPao nguoc mau vang
Agar Emerson +++ . N Khdéng mau . R
hién sau 2 tuan thanh mau nau.
, Khéng mau & bao ngugc thanh mau
Agar Czapek + Mau trang R g ) gu'v,
ngay thir 12 trang.
Khuan lac am vamau
Nhiéu soi ndm vang, sau d6 tro thanh
A L. . Pen, xanh luc e L
Khoai tay +++ khi sinh mau e mau trang vaéi soi nam
. den dién hinh . L .
trang khi sinh; bé mat khuan
lac khdng maw.
Khéng mau, . . .
. N . bao nguoc thanh mau
Calcium malate +++ Mau trang ngoai trir 1 . )
i trang xam.
thang
+ Céc khuan lac, am min,
Nutrient agar Khdng mau Khdéng mau va sau d6 c6 mau cua
mdi truong.
+ . . R . Khuan lac am, min va co
Glucose agar Khéng mau Khdéng mau -
mau Cua mot truong.
Vong sinh truéng mau
Mau siratrong | tring ¢ trén, sau d6 mau
Sira Litmus + Mau tring & phan trén xanh lyc vang dén nau
cual6p nudc | vang nhat vamau tring &
dudi.
Dextrose Soi nam khi o Pao nguoc thanh mau
. ++ . . e Mau xam den )
Krainsky, agar sinh mau trang xam den.
Sic té mau
i Nhiéu spi nAm nau nhat da Pao nguoc thanh mau
Dextrose khoai . N . A A z
. +++ khi sinh mau duoc nhin nau nhat; bé mat khuan
tay, agar . i, R .
trang thay ¢ 1 lac khdng mauw.
thang.
Mau trang dén o béo nguoc thanh mau
Agar Bennett +++ . Mau nau den A
mau xam nhat nau sam.
Cellulose (gidy
loc trong dung - - - -
dich Czapek)
Carot +++ Mau trang Khéng mau -
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o Soi nam khi ‘ Soi nam phét trién nhiéu
Bt ngd wot +++ ) N Mau den o,
sinh mau trang nhung bao tir kém.
M altose as Maw trén Miu d Soi nam khi sinh hinh
a au den \
Sabour aud, agar g thanh khoang 2 tuan.

1.3.1.2. Céc hop chdt thiz cap ¢ hogt tinh sinh hoc dwoc phan Idp tir xg khuan
Streptomyces alboniger

R, R, Ry R
50: CH; CHy CH, H
51: CH; C,H; CH; CH,
52: CHy; CH; C,H; CH,;
53: CH; CHs CHs H
54: CH; CH; CHy CH,

Hinh 1.14. Cac hep chdt thugc khung pamamycin (50 - 54)

Niam dan xuat caa pamamycin (50 - 54) dugc phan |ap tir chang xa khuan S,
alboniger. Cau tric cua cac pamamycin dugc dic trung bai mot vong macrolide 16
canh véi mach nhéanh chaa dimethyl-amino [40]. Hop chat nay thé hién hoat tinh
khéang khuan manh d6i véi ching Cochliobolus miyabeanus va Diaporthe citri IFO
6443, hoat tinh trung binh déi véi chung Bacillus subtilis ATCC 6633 va B.
cereus [41].

Bang 1.3. Hoat tinh khdng khuan ciia panamycin [41]

Chiing vi sinh vat Giatri MIC (ng/mL)

Alternaria kikuchiana 25

A. mal 125
Aspergillus niger ATCC 6275 25
Candida albicans 3147 25

Cochliobolus miyabeanus 1,56

Diaporthe citri IFO 6443 1,56

Fusarium oxysporumf.sp.FO-1 125

Gibberélla fujikuroi 6,25

Rhizoctonia solani 12,5

Sclerotinia sclerotiorum 12,5

Bacillus subtilis ATCC 6633 3,13

B. cereus 3,13

Erwinia carotovora subsp. carotovora 6,25
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Pseudomonas fluorescens 100
P. syringae pv. lachrymans 25
Xanthomonas campestris pv. campestris 6,25

T chang xa khuan S alboniger NRRL B-1832 di phan 1ap duoc ba hop
chat khéang sinh thuoc khung aminonucleoside 1a puromycin A-C 55-57 [42]. Trong
d6, hop chat 55 lan dau tién duoc phan 1ap vao nim 1952 [43]. Két qua thir hoat
tinh gdy doc té bao trén hai dong té bao ung thu ¢ ngudi HL60 va NB4 cho thay
hop chat 55 thé hién hoat tinh manh tng véi giatri Csolan luot 120,11 va 0,03 pM,
hop chat 56 va 57 khdng thé hién hoat tinh [42]. Diéu ndy cho thay vai trd quan
trong cia nhom amine tu do trong hop chit puromycin d6i véi hoat tinh gay doc

té bao.
\N/
<
HO N N/ 55: OH NH,

o
56: OH HN—4

¢} Os__NH R,
T ’
", 57 o{ N4

)

Hinh 1.15. Cac hep chdt thugc khung aminonucleoside (55 -57)

Tir xa khuan S. alboniger YIM20533 c6 nguon gbc tir miu dat & Tay Tang,
Trung Québc da phan 1ap duoc 13 hop chat. Trong d6, hop chat 67-68 thudc khung
streptazolin, hop chit 58 - 64 thusc khung obscurolide hiém véi mot pentanone
duogc thé ¢ vong benzen va hop chét 65 véi cau tric khung obscurolide dimer hiém
gap [44]. Hop chat 58 thé hién hoat tinh khang viém théng qua tac dong e ché san
sinh oxid nitric (NO) trong céc dai thuc bao va hoat dong chéng dong mau trén tiéu
cau. Hop chat 67 thé hién hoat tinh (rc ché enzyme acetylcholinesterase [44].

Nhu vay, qua céc tai lidu da cong bd cho thiy viéc nghién ctru c&c hop chat
thir cip tir nguon xa khuan trén thé gisi da dat duoc nhiéu thanh tyu quan trong.
Tuy nhién, c&c nghién ctu trong linh vuc ndy tai Viét Nam chua dugc trién khai
nhiéu, trong khi nuéc ta duoc danh gia 1a mot trong cac qudc gia co su da dang sinh
hoc phong pht. Cho dén nay, chua c6 cong trinh nao trong nuéc cdng bd vé céc hop
chat thir cAp phan 1ap tir chung xa khuan S alboniger. Pay 1a mot chung c6 tiém
nang hoat tinh khang sinh va khang ung thu, dang dugc quan tdm nghién cau.



Hinh 1.16. Cong thitc cdu teo cia hop chdt 58 — 70
1.3.2. Chiing xa khudn Streptomyces wuyuanensis

Hinh 1.17. Anh kinh hién vi dién tir quét soi ndm va bao tir ching FX61T trén moi
trieong nudi cay ISP2, 28°C trong 4 tudn [45]

Sreptomyces wyuanenis la mot loai thuoc chi Sreptomyces. S wyuanenis
duoc phan 14p an dau tién vao nim 2013, trong mAiu dat tai tinh Vu Nguyén, thuc
ving Noi Méng, Trung Qudc [45]. Ban dau, Xuefang Zhang va cong sy da phét
hién ra S wuyuanensis 1a di goi ching |a khuan dang soi FX61T sau khi quan sét
hinh anh caa chung nay duéi kinh hién vi dién tir (Hinh 1.17). Sau qué trinh nghién
ctru bang phuong phéap da pha, 6ng da thay tat ca dic diém hinh thé va hda hoc cua
chang nay twong déng vai cac dic diém caa chi Sreptomyces. Vi vy, ong da quyét
dinh dit tén cho chung FX61T theo dia diém ma chung nay dwoc phét hién tai tinh
Vu Nguyén (Wuyan), 1a S. wuyanensis.



Hinh 1.18. Hinh dnh khudn lgc ciia S wuyuanensis

Giai trinh tu gen 16s DNA cua FX61' va so sanh véi cac co sé dit liéu cua
GenBank, két qua cho thiy, trinh tu cd s khéc biét rd rang véi E.coli, vaco su lién
két vé mat phét sinh chiing loai véi cac chung thugc chi Streptomyces. Pay 1a ching
vi khuan Gram (+), hd hap hiéu khi va khéng c6 kha niang di chuyén. Ching phéat
trién thanh c&c dang soi x0dn dai, tron nhin. Khi nudi ciy khuan lac, S wyuanensis
c6 mau sic khuan ty co chat mau tring dén vang, nau, con mau sic caa khuan ty khi
sinh lai c6 mau tring dén xam.

Céc dac diém vé moi trudng nudi cay chung S wuyanensis dugc thé hién qua

Bang 1.4.
Bang 1.4. Khodng gidi han mot vai diéu kién méi truong doi véi S. wuyuanensis
[45]
Piéu kién Khodng gidi han Piéu kié¢n t6i uu
Nhiét @ (°C) 15 - 40 28
pH 4,0-12,0 6,0-8,0
NaCl (%) 0-9

Trong mot sb méi trudng dinh dudng khac nhau dudi day, su phét trién coa
S wuyuanensis cling khac nhau (Bang 1.5).

Qua nghién ctru tai lidu cho thiy hién nay chua c6 cong trinh nao cong bd vé
diéu kién sinh téng hop va phan I1ap céc hop chat thir cip tir chung xa khuian S
wuyuanensis & Viét Nam ciing nhu trén thé gigi. Vi vay, viéc nghién cau sinh khéi
chang xa khuan S wuyuanensis thu tai vuon Qubc gia Céat Ba, Hai Phong va phan
lap céc hop chét thir cip tir ching nay 1a didu can thiét, ¢ y nghia khoa hoc vay
nghia thyc tién, nham gép phan tim kiém céc hop chat ¢o hoat tinh sinh hoc ly thu
tir xa khuan dé ung dung trong nganh y dugc vadoi sdng.

Bang 1.5. Méi trurong dwoc sit dung dé phan 1dp S. wuyuanensis [45]

N Mau sic khuin ty khi | Mau sic khuén ty co . 3
Moi trudong thach . . Sinh trudémg
sinh chat
Czapek’s Xéam Trang +++
Khoai tay Xéam Vang +++
Nutrient - Vang +++
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ISP 2 Xam Vang +++
ISP3 Xéam Trang hoi vang +++
ISP4 Vang nhat Vang +++
ISP5 Vang nhat Vang +

1.3.3. Chiing xa khudn Streptomyces aureus
1.3.3.1. Ddc diém hinh théi cia ching xa khuan Streptomyces aureus

Xa khuan Streptomyces aureus 1a mot 10di xa khuan thuoc chi Streptomyces.
Ciing gidng véi dic diém hinh théi cua cac chung xa khuan Streptomyces khac, xa
khuan S. aureus c6 dang hinh soi, té bao hinh xoin ¢ giéng nhu cac nhanh bén cua
soi nam [46]. Bao tir c6 dang hinh cau hay hinh bau duc, duong kinh trung binh
0,9um, chiéu rong 0,9um, chiéu dai 1,2um [46]. Xa khuan S. aureus séng trong moi
truong dat, dugc nudi cay o nhiét do toi wu 1& 28°C va khéng phét trién o 50°C. bic
diém hinh tha cua xa khuan S aureus khéc nhau tuy thuoc vao méi truong dinh
duong khac nhau (Bang 1.6).

N ._
Hinh 1.19. Hinh thai hoc ciia g khudn S. aureus [47]

Bdng 1.6. Pdc diém hinh thai ciia xg khudn S. aureus trong cdc méi trwong dinh

duwong khac nhau [ 48]

Mau sic khuan ty

M&éi truong Sinh truéng . Sic té tan
khi sinh
Sucrose nitrate, agar + Mau kem -
Glycerol malate, agar +++ Mau trang vang Mau nau nhat
Glucose-asparagine, i Mau tring vang Mau vang nhat
agar
Glycerol-asparagine, i Mau vang nhat Mau néu vang nhat
agar
Nutrient agar +++ Mau vang da bo Mau néu vang nhat
Agar Bennett +++ Mau xam vang Mau nau vang dam
Tinh bot, agar ++ Mau trang vang Mau cam vang nhat
Khoai tay +++ Mau néu xam nhat -
Nitrate - - -
Gelatin agar ++ Mau tring Mau nau
Stra Litmus +++ - -
Peptone tinh bot, thit +++ Mau néu vang nhat Mau nau vang dam
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bo, agar

Dextrin casein digest +++

Mau trang nau Mau nau vang dam
agar

Cellulose-asparagine -

1.3.3.2. Céac hop chdt thiz cdp cd hogt tinh sinh hoc diroc phan ldp tir xa khudn
Sreptomyces aureus

N
) 71:R = -COOH 5 o
72:R=-COOCH; g Me 0
R

Tetranactin (73) : R; = R, = R; = R, = ethyl
Trinactin (74) :R; =R, =Rj3 = ethyl, R, = methyl
Dinactin (75) : R; =R, = ethyl, R; = R, = methyl

Hinh 1.20. Céng thirc cdu tgo cia 71 - 75

Hop chat akaoid géom azirinomycin 71 va 3-methyl-2H-azirine-2-
carboxxylic acid 72 duoc phan lap tir chung xa khuan S. aureus. Hop chét 72 thé
hién hoat tinh khang sinh phé rong trong 6ng nghiém déi véi chang vi khuan Gr (+)
va Gr (-) [46, 49]. Hop chat 71 thé hién hoat tinh khang khuan manh d6i véi chang
Saphylococcus aureus, Proteus wvulgaris, Bacillus subtilis va Streptococcus
faecalis. Nguoc lai, hop chat 3-methyl-2H-azirine-2-carboxylic acid thé hién hoat
tinh khéng khuan yéu di vai chiung S. aureus va S faecalis.

Céc hop chit khang sinh thudc khung macrotetrolide gom tetranactin 73,
dinactin 74 va trinactin 75 dugc phan 1ap tir chung xa khuan S aureus [50]. Hop
chat 73 c6 hoat tinh wc ché sy phé trién cua vi khuan Gr (+) va nim
phytopathogenic. Tuy nhién, ving Gc ché ting truong rit nho (<12mm) trong
phuong phap khuéch tan trén dia thach véi lidu lugng 1a 200pg/dia. Ving tc ché
tang truéng nho boi hop chit tetranactin khong tan trong nudc. Poc tinh caa hop
chat 73 d6i vai chuot cham véi giatri LDso > 300 mg/kg (dbi véi duong tiém) va >
15000 mg/kg (ddi v6i duong udng) [48].

Ngoai ra, hop chat 73 con c6 tac dung wc ché sy ting sinh cuaté bao lympho
& ngudi va tao ra cac té bao doc té [51]. Hop chit ndy ciing c6 kha ning 1am ting
nong d6 Na* noi bao trong té bao lympho va e ché sy hip thu Ca2* [52]. Do do, tac
dung ¢ ché hé mién dich cua hop chit 73 c6 lién quan dén thudc tinh ionophore
caano [51].
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Hinh 1.21. Céng thirc cdu tgo cia 76 - 80

Niam 2014, nhém khang sinh manumycin duoc phan 1ap tir chung xa khuan
S aureus SOK1/5-04 bao gom colabomycin E-G 76 — 78 va hop chat
dinorlabomycin A 79, dinorlabomycin E 80 dugc phan lap tir chung dot bién S
aureus SOK 1/5-04 col C3CACS5 [53]. Hop chat 76 ¢6 hoat tinh trc ché giai phong IL-
1P trong té bao dai thuc bao THP-1 & néng do tir 0,25 uM dén ngudng Gc ché &
nong do 0,5 pM do d6 cho thay hop chat 76 1a mot chat khang viém tiém nang [53].

Niam 2022, chiing xa khuan S. aureus SPRI-371 dugc phan 1ap tir méi truong
dat o tinh Giang T, Trung Quéc [54]. Céc dan xuat adenosine 1& aureonuclemycin
A 81, aureonuclemycin B 82 duoc phan lap tir chung xa khuan ndy. Két qua thu
hoat tinh khang khuan in vivo cho thiy hop chat aureonuclemycin A c6 hoat tinh tri
lidu cao d6i vai bénh chéy 14 do vi khuan hai lGa, bénh thdi ndn & cam, quyt va hiéu
qua tot hon khi str dung két hop gitta hop chat 81 va 82. Céc thi nghiém cho thay
rang, viéc st dung két hop giita hop chat 81 150 gai/ha véi hop chat 82 75 gai/ha
dat hiéu qua diéu tri trén 85% d6i véi bénh chéy 14, bénh ray nau, bénh lun soc &
gay rado vi khuan hai IGa. Hiéu qua diéu tri caaviéc s dung két hop gitta hop chat
81 va 82 con cao hon thudc trir sau thuong mai véi liéu lwong thap hon. Ngoai ra,
hop chat aureonuclemycin ¢é tinh 6n dinh tét, an toan, doc tinh thap (doc tinh cap &
chuot véi giatri LDso > 5000 mg/kg thé trong). Do dé, viéc két hop gitta hop chat
81 va 82 la sy thay thé 1y twong cho thudc trir sau thwong mai vi chi phi sin xuat
cdng nghiép thap, liéu luong diéu tri thip va hiéu qua diéu tri tét [54].
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H,CO

Hinh 1.22. Céng thitc cdu tgo cia 81 - 82

1.3.4. Chiing xa khudn Streptomyces spiroverticillatus
1.3.4.1. Ddc diém hinh théi cia ching xa khudn Streptomyces spiroverticillatus

Xa khuan Streptomyces spiroverticillatus 1an dau dugc phan lap trong moi
truong dat ¢ thanh phd Higashinoshiro (tinh Akita) va ¢ ga Kuchian (Hokkaido),
Nhat Ban vao thang 7 nam 1955 [55]. Xa khuan Streptomyces spiroverticillatus co
dang hinh soi, khuan ty khi sinh dai, mau trang, rong 0,8u va khuan ty co chat
khong phan nhanh, chiéu dai 0,6p. Bao tur ¢d dang hinh ciu, chiéu da 0,8, chudi

bao tir dai, x0in d¢, duong kinh xoin ¢ khoang 5-8p, doi khi gon song.

Pt |

Hinh 1.23. Khudn ty va khudn lac cia xa khuan Streptomyces spiroverticillatus [ 55]
Bang 1.7. Sir thay déi cua Streptomyces spiroverticillatus ¢ cdce diéu kién moi

truong khac nhau [ 55]

o , ) Mau sic khuan | Mau sic khuan C s
Maoi truong Sinh truong .. P Sac to hoatan
ty khi sinh ty co chat
Peptone khoai ta Thay doi tr mau | Thuong khéng
one : N . L
| i i +++ Mau trang vang cam dén c0, doi khi mau
cerine, agar L R .
gy X mau vang da bo néu nhat
Thay doi tir mau
Nuéc canh, agar 4 - vang dam dén -
mau vang nhat
Thay doi tir mau .
. . . Cothé lamau
Nutrient agar +++ - vang den mau .
R R nau nhat
vang dabo
Peptone glucose, +++ Mau trang hoic | Thay doi tir mau | Thay doi tir mau
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agar (Waksman's B) trang nau cam vang ddm | cam vang ddm
dén mau hd t6i mau nau nhat
phéch
Thay doi tir mau
Glucose broth ++ Mau trang vang dam dén -
khdng mau
Mau tring hoac | Thay doi tir mau
Tinh bot, agar s mau tring nau cam nhat dén
(Waksman's A) hoic mautraing | mau nau nhat,
hong mau vang
Glucose asparagine as Mau trang hoic | Mau cam vang
agar (Krainsky's) mau tring nau nhat
Thay doi tir mau
Ca-malate agar cam vang nhat
(Glycerine +++ Mau tring dén mau cam -
ammonium agar) vang dam, mau
nau nhat
_ Thay doi tir
Sucrose ammonium, . o
. khong mau den
agar (Czapek's + Mau trang . . -
- mau cam vang
modified)
nhat
Thay doi tir
. khong mau dén
Agar tong hop . e
+ Mau trang mau nau nhat, -
(Czapek's) R R
mau cam vang
dam
.. 5 Thay doi tir
. Mau trang hoac A o
Agar thuong + . . khong mau dén -
mau trang nau A
mau nau nhat
Thay doi tir mau
o Mau tring hoic nau nhat dén R
Khoai tay +++ R . . . Mau nau
mau trang nau mau nau, mau
nau vang nhat
Thay doi tir mau
.2 . cam vang nhat -
Carot +++ Mau trang o Mau nau nhat
den mau nau
nhat, mau nau
Thay doi tir
Trang + Mau tring khong mau dén -
mau nau nhat
Thay doi tir mau . .
. . A . . Mau cam vang
Stra khdng kem +++ Mau xam nau vang den mau

cam cang dam

nhat
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Gelatin + -
o Mau nau nhat,
i Mau trang hoac e
Agar tyrosine +++ . . do6i khi khong
mau trang nau AL

1.3.4.2. Céc hop chdt thiz cap ¢ hogt tinh sinh hoc dwoc phan Idp tir xg khuan
Streptomyces spiroverticillatus

26

84
Hinh 1.24. Cong thitc cdu tqo cua hop chdt 83 — 84

Vao nam 1987, tir xa khuan Streptomyces spiroverticillatus cd ngudn gdc tir
moi trudng dit & Trung Qudc phan lap dugc hop chét tautomycin 83 [56]. Hop chat
83 ¢6 hoat tinh khang nim ddi véi chiing Sclerotinia sclerotiorum va né ciing gay ra
s thay dbi hinh théi caa té bdo bach ciu K562 ¢ ngudi. Hon nita, nguoi ta thdy
rang hop chat 83 con c6 kha ning wc ché protein-serinelthreonine phosphatase (PP)
type 1 va 2A Vvéi gia tri 1Cso lan luot trong ung 1a 22, 32 nM, trong khi hop chat
nay uc ché PP2B ¢ nong d6 cao tng véi gid tri 1Cse> 10 pM [57]. Ngoai ra, hop
chat 83 &rc ché su phét trién cua té bao ung thu tuyén gidp thé tuy théng qua trc ché
enzyme glycogen synthase kinase-3 (GSK-3p) [58].

Hop chat xanthostatin 84 duoc phan lap tir xa khuin Streptomyces
spiroverticillatus [59]. Hop chit ndy cO hoat tinh khéng khuan d6i voi
Xanthomonas oryzae va Xanthomonas citri voi giatri MIC lan luot twong ung 12 2
va4 pg/mL.

Mot hop chat thusc khung macrolactam 12 verticilactam 85 duoc phan 14ap tir
chang xa khuan Streptomyces spiroverticillatus JC-8444 [60]. Hop chét 85 1a hop
chat voi mot don vi S-ketoamide dic trung trong vong 16-polyketide macrolactam.
Hop chit 85 c6 hoat tinh khdng nam dbi véi chang Escherichia coli HO-141,
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Magnaporthe oryzae va hoat tinh gay doc té bao ddi véi té bdo ung thu bach ciu
HL-60 & ngudi. Tuy nhién, hop chit ndy khéng co hoat tinh sinh hoc & néng d6 Ién
dén 50 pg/mL. Ngoai ra, hop chit 85 con thé hién hoat tinh khang ky sinh tring sbt
rét Plasmodium falciparum 3D7 tng véi giatri 1Csola 12 uM [61].

Verticilactam

85
Hinh 1.25. Con dwong sinh tong hop ciia hop chdt 85
1.3.5. Chiing xa khudn Streptomyces cyaneus
1.3.5.1. Ddc diém hinh théi cia ching xa khudn Streptomyces cyaneus

Hinh 1.26. Anh chup bang kinh hién vi dién tir quét bao tir ciia xa khuan
Streptomyces cyaneus trong moi truong tinh bgt nitrate agar

Xa khuan Streptomyces cyaneus c6 hinh soi, chudi b&o tir ¢6 hinh xoin dc,
bao tir c6 mau xam hoic do, bé mat bao tir nhan. Khuan ty co chat c6 mau nau vang
va sic t6 khuéch tan c6 mau hoi vang ndu dén mau nadu [62]. Xa khuan
Streptomyces cyaneus c6 thé thay phan pectin, tinh bot, lipid va cellulose, nhung
khong thuy phan lecithin, protein va enzyme catalase. Xa khuan Streptomyces
Cyaneus cO thé sir dung nguén carbon nhu maltose, fructose, rhamnose, lactose,
raffinose, mannitole va xylose. Xa khuan Streptomyces cyaneus ting trudng vira
phai trén arabinose, natri axetat, sucrose, glucose, L-asparagin, L-leucine, L-cystiene
va glycine. Xa khuan Streptomyces cyaneus phét trién tét ¢ nong do NaCl trén
0,5% dén 5%, nhung khong ting truong khi cd6 mat caa 6% NaCl, ching ting
truong tot ¢ diéu kién nhiét do tir 20 dén 40°C vagiatri pH tir 5 dén 9[62].
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Bdng 1.8. Pdc diém hinh thai cia xg khudn Streptomyces cyaneus trong moi
truong dinh dudong khac nhau

. ] . Mau sickhuan | Mau sic khuan .
MGéi treong Sinh truéng . B Sacto tan
ty khi sinh ty co chat
ISP1 - -
|SP2 - -
o Mau néu vang .
ISP3 +++ Mau do Mau nau vang
nhat
ISP4 +++ Mau xam Mau nau nhat Mau vang nhat
o Mau néu vang o .
|SP5 ++ Mau do Mau d6 cam dam
nhat
| SP6 ++ Mau xam nhat Mau néu vang Mau nau dam
|SP7 +++ Mau xam nhat Mau vang nhat Mau nau dam
Tinh bot nitrate +++ o Mau nau vang o
Mau xém nhat Mau néu vang
agar nhat

1.3.5.2. Céac hop chdt thiz cdp ¢ hogt tinh sinh hoc diroc phan ldp tir xa khudn
Sreptomyces cyaneus

Hop chit anthracycline gdm ditrisarubicin A 86, ditrisarubicin B 87 va
ditrisarubicin C 88 dugc phan 1ap tir moi trudng nudi ciy cua chung xa khuan
Streptomyces cyaneus M G344-hF49 [63]. Céc hop chat nay déu c6 hoat tinh &c ché
sy phét trién dbi vai vi khuan Gr (+). Ngoai ra, cac hop chét anthracycline con co
hoat tinh gay doc té bao ddi véi té bao bach cau L-1210 va e ché tong hop RNA
Vi giatri LDsptrong khoang 5-10 mg/kg qua duong tiém [63].

Xa khuan Srreptomyces cyaneus A447 duoc phan 1ap tr mau dat ¢ dao
Hachijyo, Tokyo, Nhat Ban. Tiu dich chiét acetone ciua chang xa khuan
Streptomyces cyaneus A447 phan lap duoc cac hop chat anthracycline gom A447
A-D (89 - 94) [64]. Hop chit 89 va 90 duoc xac dinh la cosmonycin C va
cosmonycin D [65, 66]. Hop chat 91 va 92 thé hién hoat tinh wrc ché té bao bach cau
P388 ¢ cho véi giatri 1Cso twong ttng 1a 2,9 va 1,4 ng/mL [64]. Hop chit 89 thé
hién hoat tinh &c ché hoat dong caa STAT3 (bd chuyén doi va hoat hoayéu té phién
ma 3) théng qua sy ¢ ché biéu hién cua céac protein trong STAT3 bao gom cyclin
D1, Bcl-xL, Survivin, Mcl-1 va VEGF trong té bao MDA-MB-468. Nghién ctru chi
ra rang hop chit 89 gay ra sy tich tu trong giai doan Go — G1 cia chu ky té bdo va
gay raquatrinh chét té bao thong qua phan cit PARP va hoat hoa caspase-3. Do do,
hop chit 89 dugc coi 1a mot tng cir vién tiém ning cho viéc bién ddi con duong
STAT3[67].
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Hinh 1.27. Cong thirc cAu tao caa cac hop chat anthracycline 86 - 94

Hop chét adipostatin A-B 95 - 96 dwoc phan 1ap tir moi trudng nudi ciy
chang xa khuan Streptomyces cyaneus 2299-SV1 [68]. Hop chét adipostatin ndy co
hoat tinh wrc ché enzyme glycerol-3-phosphate dehydrogenase véi giatri 1Cso 1an
luot 12 4,1 va 4,5 uM. Céc hop chat ndy c6 kha nang ngin chan sy tich luy chat béo
trong té bao 3T3-L1.

Tur moi truong nudi cdy cia chung xa khuan Streptomyces cyaneus 1763
phan lap duoc hai hop chat 1a AH-1763 |a 97 va AH-1763 |1a 98 [62]. Hop chat 97
duogc cho latetracenomycin (1,4,4a,5,12,12a-hexahydro - 4, 4a, 11, 12a-tetrahydroxy-
3,8-dimethoxy-9-methoxycarbonyl-10-methyl-1,5,12-trioxonaphthacene) [69]. Hop
chat 98 thé hién hoat tinh &rc ché tang sinh dbi véi virus trong té bao Vero véi giatri
ECso 12 2,1 ug/mL trong khi giatri 1Cso la 15,2 pg/mL tc ché s phét trién caa té
bao. Ngoai ra, hgp chat 98 con cé hoat tinh khang khuan déi véi vi khuan Gr (+).
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Hinh 1.28. Céng thirc cdu tgo cia 95 - 98

1.3.6. Chiing xa khudn Actinoplanes missouriensis
1.3.6.1. Ddc diém hinh théi cia ching xa khudn Actinoplanes missouriensis

Xa khuan Actinoplanes missouriensis lan dau dugc phan 14ap tir méi truong
dat & Hamilton, Missouri, Hoa Ky va duoc Couch mé ta dau tién [70]. Mau sic cua
khuan ty co chat 1& mau ca hdi trén moi truong thach Czapek, khéng hinh thanh
khuan ty khi sinh. Trong méi truong thach Czapek, xa khuan Actinoplanes
missouriensis tao ra sic té hoa tan mau hoa 0ai huong nhat [70]. Céc bao tir c6 hinh
cau (1-1,2 uM) sip xép thanh cac cuén khong déu trong nang bao tir. Céc cudng
sinh b&o tr ¢6 dang hinh ciu véi duong kinh 6 dén 14 pM (hinh 1.29) [70]. Xa
khuan Actinoplanes missouriensis phét trién tét ¢ diéu kién nhiét ¢ 28°C.

Hinh 1.29. Anh chup bang kinh hién vi dién tir quét bao tir ciia xa khuan
Actinoplanes missouriensis, 10um [ 70]

1.3.6.2. Cac hop chdt thir cdp cb hogt tinh sinh hoc dwoc phan Idp tir xg khudn
Actinoplanes missouriensis

Hop chat actaplanin (A4696) 99 dugc phan lap tr chang xa khuin
Actinoplanes missouriensis ATCC 23342 [71, 72]. Cau trlc caa hop chat 99 gom
phirc hop gitra glycopeptide v4i amino acid thom va duwong glucose, mannose,
rhamnose. Cac don vi hop phan caa hop chat actaplanin thé hién hoat tinh khang
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khuan dbi vai vi khuan Bacillus subtilis.
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Hinh 1.30. Céng thi:c cdu tao cua hop chdt 99
1.4. Téng quan vé protein ClpC1
Protein Clp dong vai trd quan trong trong qué trinh gdy bénh va sdng SOt cia

nhiéu loai vi khuan gay bénh néi chung va vi khuan lao néi riéng [73]. Protein Clp
ctia vi khudn lao M. tuberculosis chira hai thanh phan c6 hoat tinh protease (ClpP1
va ClpP2) va hai thanh phan c6 hoat tinh ATPase (ClpC1 va ClpX). Mot diéu khac
biét ¢ vi khuan lao M. tuberculosis so véi cac vi khuan khac, ClpC1 c6 trinh ti bao
toan cao va khi ClpC1 két hop véi phic hop ClpP dé dam nhiém vai tro chaperon
(protein bao vé&) trong té bao [74]. ClpC1 1a mét protein c6 848 amino acid. C4c
monomer cta protein ClpC1 c6 5 cdu tric xodn riéng biét bao gém: cau trac xodn
N-terminal (tir doan 3-153), cAu trac xoan 1én D1 (tir doan 154-350), cAu trac xodn
nho D1 (tir doan 351-464), cau triic xoan 16n D2 (tir 465-722) va xoan nho D2 (tir
723-848) [75].

N-torminal Ropeat-!
1-m‘fmr‘rbm RVVVLAQEEA RMLNHNYIGT IHILLGLI}BE GEGVAAKSLE SLGISLEGVR SQVEEIIGQG QOQAPS

N-terminal Repeat-i
76-6HI§HPW KVLELSLREA LOLGHRYIGT ZHILLGLgRE GEGVAAQVLV KLGAELTRVR QQVIQLLSGY QGKEA

D1 Interface D1 Walker A
151-AEAGTGGRGG ESGSPSTSLV LDQFGRNLTA AAMEGKLDPV IGREKEIERV MCVLSRRTKN NPVLIGEPGV GKIAV
D1 Diaphragm D1 Walker B
226-VEGLAQAIVH GEVPETLKDK QLYTIDLGSL VAGSRYRGDF EERLKKVLKE INTRGDILF IDELHILVGA GAAEG
D1 Sensor |
301-AIDAASILKP KLARGELOWFT GATTLOEYRK YIEKDAALER RFQPVQVGEP TVEHTIEILK GLRDRYEAHH RVSIT
D1 Sensor il
376-DAAMVARATL ADRYINDRFL PDKAIDLIDE AGARMRIRRM TAPPDLREFD EKIAEARREK ESAIDAQDFE KAASL

451-RDREKTLVAQ RAEREKQWRS GDLDVVAEVD DEQIAEVLGN WTGIPVFKLT EAETTRLLARM EEELHKRIIG QEDAV

D2 Walker A D2 Diaphragm
526-KAVSKAIRRT RAGLEKDPKRP SGSE‘IF&E_PS GVGKTFLSKA LANFLFGDDD ALIb!DMGBE‘ HDRFTASRLF GAPPG]
D2 Walker B D2 Sensor |

601-{YVGYEEGGQL TEKVRRKPFS HQETYNSLLQ VLEDGRLTDG QGRTVDFKNT VLIFTSNLGT SDISK

676-PVGLGFSKGG GENDYERMEQ KVNDELKKHF RPEFLNRIDD IIVFHQLTRE EIIRMVDLIMI SRVAGQLKSK DMALV
D2 Sensor N
751-LTDAAKALLA KRGFDP RPLRRTIQRE IEDQLSEKIL FEEVGPGQVV TVDVDNWDGE GPGEDAVFTF TGTRK

B26-PPAEPDLAKA GAHSAGGPEP AAR
Hinh 1.31. Chuéi amino acid ciia protein ClpCI trong vi khudn lao M. tuberculosis
ClpC1 s& tiép nhan ra cac protein 16i nhu mot co chat (co chat), bé lai cdu
tric gap cla protein va chuyén chiing vao trong khoang protease dugc tao boi hé
phirc hop ClpP1/P2 duéi tic dong cua cac ATPase. Cudi cung, hé phtc hop
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heptameric s& thity phan cac protein 13i thanh cic chudi peptit ngin (10-15 amino
acid) va tiép tuc bi thuy phan boi cac peptidase cua té bao [76]. Vi vy, su thiy
phan protein trong té bao s& giam hodc dimg hoan toan néu protein ClpC1 mat hoat
tinh [77, 78]. Do do, protein ClpC1 da tr¢ thanh muc ti€u quan trong trong qua trinh
tim kiém va sang loc cac tac nhan ché)ng lai vi khuén lao mét cach an toan va hiéu

qua.

Hexameric ClpC1
@ ATP ADP ATP ADP
Heptameric ClpP1 g > g 2!
Tiép nhin Di chuyén trong Thiy .phf’:'.‘
protein 16i / protein loi

Heptameric ClpP2

", ' khoang phirc hop

Chudi peptide ngaT'ln. %
Hinh 1.32. Co ché hoat déng ciia protease diéu hoa ClpCl trong vi khudn lao M.
tuberculosis [ 76]

Do dic diém cua M. tuberculosis 1a sinh trudng va phat trién cham, cling nhu
dé 1ay truyén nén trong nhiéu nghién ctru, cac nha khoa hoc lwra chon nghién ctru
protein ClpC1 tir vi khuan lao thong qua biéu hién protein tai to hop ClpCl. Vi
khuan Escherichia coli duoc str dung dé tai to hop protein ClpCl trong cic phong
thi nghiém c6 do an toan sinh hoc khéng cao [79]. Nghién ctru ctia nhiéu nha khoa
hoc cho thdy, nhiét do duoc sir dung dé tai t6 hop protein ClpC1 thudng 1a 30°C
[80] hoic 37°C [75, 81]. Piéu niy chirng minh khoang nhiét d6 tir 30°C dén 37°C &
khoang nhiét d6 t6i wu dé tai t6 hop protein ClpCl.

Hau hét cac loai khang sinh ph6 bién hién nay déu dwoc phat hién nhd kha
nang can thiép vao qua trinh tong hop cic dai phan tir nhu DNA, RNA, lipid,
protein va peptidoglycan cua vi khuan khi chung dang nhan ban trong mdi truong
tang truong tong hop & phong thi nghiém. Cac muyc tiéu khac ciia khang sinh dugc
phat hién bang phuong phap ndy bao gdm qué trinh cin bang ndi mdi, truyén tin
hiéu, san xuat yéu té gy doc ... Trong d6, mang ludi can bang protein (bao gdm
céc chaperone tham gia vao qua trinh gap va duy tri cu tric protein, cic protease
tham gia vao qué trinh phan huy protein) dac biét thu hit cac nha khoa hoc do anh
hudng ctia né téi ndng d6 ctia hang tram protein khac. Trong trudng hop mang luéi
can bang protein khong thé hoat dong mot cach binh thudng, su tin cong cua hé
thong mién dich vat chii c6 thé lam hong hé thdng protein ctia M. tuberculosis mot

cach dé dang va cuoi cung la ti€u di¢t vi khuan. Vi vay, doi voi vi khuan M.
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tuberculosis, hai thanh phan chinh cta phitc hop protease thudc ho protease Clp
duogc dac biét chu trong la ClpC1 va phirc hgp ClpP1P2 [28].

Céc peptide mach vong tiéu diét cac chung M. tuberculosis khang thudc bang
cach lién két v6i ving tan cung N cua ClpC, hoat hoa qué trinh thay phan ATP va
tach sy thuy phan nay khoi sy phan hiy cta phic hop CIpCP [82]. Cac hop chét
peptide mach vong dugc phan 1ap tir xa khuan nhu cyclomarin A, lassomycin va
ecumicin,... cho thiy hoat tinh khang lao manh déi v6i M. tuberculosis trong thir
nghiém in vitro [83-85]. Cac peptide vong nay c6 cac dic tinh nhu doc tinh thap, 4i
luc lién két va tinh chon loc cao. Két qua nghién ctru cho thay cac peptide mach
vong trén nhim dich vao protease ClpCl theo cac co ché khac nhau [83-85].
Ecumicin 12 mot khang sinh ty nhién tiém ning trong viéc tiéu diét cac chimg M.
tuberculosis mot cach hi¢u qua. Trong céac thi nghiém in vitro, ecumicin lam tang
hoat tinh ATPase ctia ClpC1 18n vai lan trong khi hoat dong phan hity protein bi suy
giam. Lassomycin, mot peptide mach vong dugc tong hop bang con duong
ribosome & xa khuén, cling 1a mdt khang sinh ty nhién khéac c¢6 kha nang tiéu diét
M. tuberculosis mot cach hiéu qua. Mic du c6 ciu tric khac v6i ecumicin,
lassomycin ciing kich thich hoat dong thuy phan ATP cua ClpC1 [86]. Cyclomarin
A lién két véi dudi N cua protease ClpCl cua M. tuberculosis va anh hudng dén
hoat dong cua né mdt cach khong xéac dinh. Tuong ty nhu lassomycin va ecumicin,
su lién két cua cyclomarin A véi ClpCl 1am ting cuong hoat dong thuy phan ATP
ciia n6. Piéu ndy 1am ting cudng d6 phan hiy co chit, ciing nhu 1am giam tinh
chon loc cua phuc hop protease, gy ra sy phan hily protein khong kiém soat dan
dén su chét té bao [86].

Phuong phap sang loc c&c hoat chat khang lao sir dung dich khong té béo
CIpC1 Ia mot phuong phap méi va hién dai dang dugc mot s6 nhom nghién ciru co
uy tin trén thé gioi sir dung dé sang loc cac hoat chat khang lao tir xa khuan.
Phuong phap nay khong doc hai vakhéng nguy hiém vi khdng sir dung truc tiép vi
khuan lao trong qué trinh sang loc. Phuong phap nay cho phép tién hanh sang loc
hang loat c&c hoat chat phan lap duoc tir xa khuan ciing nhu tir c&c nguon vi sinh
vat hoic ngudn thién nhién khéac. Trong qua trinh x&y dung md hinh sang loc, co
ché tac dong cia cac chat co hoat tinh 1én dich ClpC1 cia vi khuan lao ciing s&
duoc lam rd, gidp tiét kiem chi phi vathoi gian hon cac phép thir thong thuong.

Nhu vy, cé thé thdy da phan cac hop chat thir cip c6 hoat tinh khang lao
dugc phan 1ap tir xa khuan. Xa khuan chinh 13 nguén cung cip cac hop chat khang
lao ddi dao, phong pht nhat, di va dang tré thanh d6i twong nghién ciru tiém ning

dé cac nha khoa hoc tim kiém, phét hién cac thudc khang lao méi phuc vu cho y
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dugc hoc. Dat nude Viét Nam trai dai trén 3600 km véi dia hinh khi hau, tho
nhudng da dang, phong phl tir ving nui cao, ving ddm lay, ngdp min, ving ven
bién chinh 14 ngudn cung cap cac ching xa khuan c6 kha ning san sinh ra cac hop
chét khang lao c6 hoat tinh cao. Tuy nhién, cac nghién ctru vé cac hop chat khang
lao tir xa khuén & Viét Nam hién nay con rat it dugc nghién curu. Vi vay, dé tai luan
an Tién st “Nghién ciru chiét tach, xdc dinh cdu triic héa hoc va danh gid tac dong
101 protein tdi 16 hop ClpClI cua cac hop chdt tir mét sé lodi xa khudn Viét Nam > 1a
can thiét, c6 ¥ nghia khoa hoc, gop phan tim kiém cac hop chit khang lao tir xa

khuan & Viét Nam va dinh hudng cho cac nghién ctru tiép theo trong y duoc hoc.
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Chuong 2. THUC NGHIEM

2.1. Péi twong nghién citu
2.1.1. Xa khudn thugc chi Streptomyces

Tir 26 mau dat vatram tich dugc thu thap & cac dia diém khéc nhau tai ring
ngap min x& Ph Long - Hai Phong, vudn quéc gia Cét Ba - Hai Phong, subi Yén -
chuia Huong - Ha Nbi, hd Quan Son — Ha Noi, vuon qubc gia Cuc Phuong - Ninh
Binh va rirng ngap man Quynh Luong - Nghé An, chiing tdi tién hanh nghién ciru 4
chang xa khuan cé hoat tinh khang M. smegmatis manh nhat dwoc phan 1ap tir cac
dia diém khac nhau.
Bang 2.1. Céc ching xa khudn diwoc phan |dp tir cdc dia diém thu thdp khac nhau

Nguon ]
STT Ki higu gA DPia diem thu thap Toa dd
goc
Nga ba song PBay va son,
Sreptomyces 2 . . . v A .
. - x Vac, xa Thuong Kiém,
1 spiroverticillatus | Mau dat . _ i N20°3°0,8°’E106%6°52,8”
huyén Kim Son, tinh
VH19-A067 . R
Ninh Binh
Rung ngap main ynh
Streptomyces g g;p o Quy
) 5 2 Luong, xa Quynh Luong,
2 wuyuanensis Mau dat R . " | N19%8°42,1°’E105%41°43,1”
huyén Quynh Luu, Nghé
VH19-A079
An
Puong 1én dinh nli Méy
Streptomyces . L .
) 5 o Bac, vuon quoc gia Cuac
3 alboniger Mau dat N20°21°0,8°’E105°36°15,7°
Phuong, huyén Nho
VH19-A105B . .
Quan, tinh Ninh Binh
binh nli May Bac, vuon
Streptomyces qudc gia Cac Phuong,
4 alboniger Mau dit | huyén Nho Quan, tinh | N21°21°21,9°E105°36°36,2”
VH19-A121 Ninh Binh (648 m s0 Vi
muc nudc bién

3 chung xa khuan Streptomyces cyaneus VTCCA43860, Streptomyces sp
VTCC43168, Streptomyces aureus VTCC43181 dugc nudi cdy va dugc cung cap
boi Trung tdm ngudn gen Vi sinh vat qudc gia - Vién Vi sinh vat va Cong nghé
Sinh hoc, Pai hoc Quéc Gia Ha Nai.

2.1.2. Xa khudn hiém thugc chi Actinoplanes

Chung xa khuan hiém A. missouriensis VTCC40900 dugc nudi cdy va duge
cung cap boi Trung tim ngudn gen Vi sinh vat qudc gia - Vién Vi sinh vat va Cong
nghé Sinh hoc, Pai hoc Quéc Gia Ha Noi.
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2.2. Hoéa chat, thiét bi nghién ciu
2.2.1. Hod chiit
Sir dung cac dung moéi c6 d6 phén cuc khac nhau nhu: n-hexane 99% (Trung

Quéc), dichloromethane (Trung Qudc), ethylacetat 99,5% (Trung Qudc), acetone
99% (Trung Quéc), methanol 96% (Viét Nam), ethanol 96% (Viét Nam). Sic ky
|ép méng (TLC) dugc thuc hién trén ban mong silica gel Merck 60 F254. Sic ki cot
duoc tién hanh véi silica gel & hat 40-63 pum, diaion HP-20, RP-18 va Sephadex
LH-20 (Aldrich). TLC dwgc hién mau bang thudc thir vanillin/H2SO04, ho néng &
80-100°C va thudc thir Dragendorff.
2.2.2. Thiét bi

Phé cong hudng tir hat nhan NMR dugc ghi bang may Bruker Avance 500
MHz (Burc) va may Bruker Avance III 600 MHz (Ptc) tai Vién Hoa hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

Pho khéi ESI-MS duoc do trén may Agilent LC-MSD-Trap SL tai Vién Hoa
hoc, Vién Han 1am Khoa hoc va Cong nghé Vi¢t Nam va may AMD 402 (Dtc).

Pho khéi phan giai cao HR-ESI-MS duoc do trén may FT-ICR-MS Varian
(USA), tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

D6 quay cuc dugc do trén thiét bi Jasco P-2000 Polarimeter serial
A060161232, Vién Hoa sinh bién, Vién Han 14am Khoa hoc va Cong nghé Viét Nam.

May cét quay chan khong cua hing Buchi Thuy Si, may siy, bé siéu am,
dung cu thay tinh, dén tr ngoai dé soi ban moéng (UV Bloblock) budc song A = 254
nm va 360 nm, cac loai cot sic ky véi kich ¢& khac nhau.
2.3. Phuong phap nghién ciru
2.3.1. Phwong phdp thu thip va phén Igp chiing xq khudn
2.3.1.1. Phuong phdp thu thdp ching xa khudn

Mau ching xa khuan duoc thu thap & cac ving mién khac nhau, dia hinh

khéc nhau (cira bién, cira sdng, mau dat da, soi.. trong riing) véi cac do sau lay mau
khéc nhau. Toa d6 tai mdi diém lay mau duoc ghi nhan trén may dinh vi GPS. Cac
thong tin khac nhu nhiét do, d6 am, d6 min, do sau ciing dugc do bang cac may
chuyén dung. Cac mau dugc dung riéng 1é trong dng falcon 50 mL khir triing va bao
quan lanh trong suét thoi gian van chuyén vé phong thi nghiém cho téi khi sir dung.
2.3.1.2. Phuong phdp phan 1gp ching xg khudn

Lay 1 gam mau va pha lodng t6i ndng do 1073, 10 trong nudc cit di vo
trung, sau d6 trai 1én dia Petri chira hai moéi treong khac nhau 1a NaST21 (dung dich
A: 750 mLnudéc bién khi tring, K2HPO4 1g, Bactogar 16g; dung dich B: 250 mL nudc
bién khtr tring, KNOs 1g, MgSOs 1g, CaCl2.2H-0 1g, FeCls 0,2g, MgS04.7H-0 0,1g)
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d6i v6i c&c mau dugc ldy tir vang bién, rirng ngap man va HV (Humic acid 1g,
CaCO; 0,02 g, FeS04.7H-0 0,01g, KCI 1,7 g, MgSOa.7H20 0,059, NazHPO4 0,5,
vitamin nhém B 5mL, Agar 16g, nuéc cat 1L, pH 7) dbi véi mau duoc ldy ¢ dat
lidn. Ca hai méi trudong duoc bd sung acid nalidixic 20mg/L va cycloheximide 50
mg/L. Dia phén lap dugc i & 28-30°C trong 14 dén 21 ngdy. Khuan lac dugc rialén
moéi truong Y'S (Cao nim men 2g, tinh bot 10g, nudc cat 1L) va giit lanh sau 6 -
80°C [87].
2.3.2. Phwong phdp tao cao chiét tiv dich nuéi cdy ciia cdc chiing xa khudn

Céc ching xa khuan nudi ciy trén moi truong thach sau 5 — 7 ngay duoc ciy
vao binh tam giéc 1L chta 350 ml méi trudng Y'S, lac & 160 vong/pht, 28 — 30°C.
Sau 72 gio nudi ciy, dich xa khuan khéng tap nhiém, co mat d6 25 — 30 x 10° té
bao/mL dugc lam giéng gdc cho hé théng 1én men 50 lit. Luong gidng ban dau bom
vao vai ty 1€ 2,5 - 3% (v/v). Méi truong |én men phai dam bao da dugc khir vo
trung va lam nguoi truge khi tiép gidng. Sau khi tiép gidng, hé théng 1én men bt
dau dugc van hanh, cac thong sb: tée do suc khi, tbe 6 khudy va nhiét do trong hé
théng 1én men duoc dam bao theo dang yéu cau. Pong hoc cia qué trinh thay doi
mat d6 té bao cua céc chung xa khuan trong hé théng Ién men 50 lit duoc theo doi
chat ché trong sudt qua trinh [én men. Sau qué trinh |én men 144 gid, dich nudi cay
xa khuan dugc thu nhan (50L) dugc tién hanh ly tm 10000 vong/pht & nhiét do
phong, thu dugc phan dich nudc va phan té bao. Phan dich nudc duoc chiét voi
EtOAc, sau d6 c6 quay thu duoc cao chiét EtOAc [88]. Phan té bao dugc ngdm
chiét trong methanol/nuéc (ethanol/nudc) theo ti 16 9:1 (3 x 4h x 1 L), sau do tién
hanh ly tAm 10000 vong/phtt ¢ nhiét do phong dé loai bo can. Dich chiét thu dugc
duoc tién hanh cét loai dung méi thu dugc cao chiét methanol (cao chiét con). Céc
hop chat thir cdp san sinh tir ching xa khuan khac nhau s& c6 mirc do hoa tan
trong cac dung méi khac nhau. Viéc lya chon dung moi chiét xuat dua vao tham
khao tai liéu va khao sat lugng nho cac dich chiét tong dé thu dugc hiéu suat chiét
cao nhét. Tuy theo ting chung xa khuian ma lya chon dung mdi phu hop dé chiét
cac hop chat dat hiéu suat cao nhat.
2.3.3. Phwong phdp phan lap cdc hop chit thi cip tiv cao chiét

Téch vatinh ché céc chat sach tir céc cao chiét bang phurong phap sic ki cot
két hop véi sic ki 1op mong, sic ki 1op mong diéu ché véi cac hé dung méi thich
hop. Sac ki cot gom sic ki cot thuong va sic ki cot nhanh (flash chromatography)
s dung silica gel (Merck). Péi vé6i cac chat phan cuc manh sir dung sic ky réy
phan tir Sephadex LH-20, sic ky cot pha dao RP-18 hoic nhya trao doi ion diaion.
Trong hau hét c&c truong hop can chay cot |ap lai nhiéu 1an hoac dung phuong phap
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két tinh phan doan, két tinh lai dé tinh ché chat. Kiém tra d6 tinh khiét caa céc chat
cling nhu theo ddi qua trinh tach chét trén cot bang sic ki 16p mong (TLC) véi hé
dung méi thich hop. Cu thé:

- Phuong phép tach va tinh ché cac chat kém phan cuc: sir dung cac hé dung
mdi (n-hexane/EtOAc, n-hexane/DC...) lam dung méi rira giai cho céc hé sic ky
cot silicagel, lwa chon cac dung méi pht hop, 13p lai sic ky cot nhiéu lan.

- Phuong phép tach va tinh ché céc chat c6 do phan cuc trung binh: s dung
céc hé dung méi (DC/MeOH, EtOAc/DC, DC/acetone,...) lam dung moi rira giai
cho céc hé sic ky cot silica gel, pha dao Rp, Sephadex..., 1ap lai sic ky cot nhiéu
lan.

- Phuong phap tach va tinh ché cac chit co do phan cuc manh: s dung céc
dung moi c6 d6 phan cuc manh (MeOH/H20, acetone/H>0, 100% MeOH,...) lam
dung mdi rira giai cho céac hé sic ky cot diaion, Rp, Sephadex.

2.3.4. Phwong phdp xdc dinh ciu tric cdc hop chit thir cdp phin lip dwoc

CAu tric hda hoc caa cac hop chit phan lap tir dich nuéi cay ching vi sinh
vat dugc xac dinh bang céch sir dung két hop cac phuong phéap phd hién dai nhu
pho khéi phan giai thuong va phan giai cao (ESI-MS, HR-ESI-MS), phd cong
huong tir hat nhan mot chiéu (*H- NMR, 3C- NMR, DEPT) va hai chiéu (COSY,
HSQC, HMBC, NOESY, ROESY).

2.3.5. Phwong phdp danh gia hoat tinh sinh hoc
2.3.5.1. Phuwong phdp déanh gid hoat tinh khang vi khudn fwong dong vi khuan lao
Mycobacterium smegmatis

Mycobacterium smegmatis 1a mot loai vi khuin thudc nganh Actinobacteria
va chi Mycobacterium va lan dau tién duoc phan Iap vao nim 1884 bai Lustgarten
[89]. Mycobacterium smegmatis c¢6 hon 2000 gen twong dong véi M. tuberculosis
va c6 cling cau tric té bao dic biét caa M. tuberculosis va céc 10di vi khuan khéc.
Hon nita, Mycobacterium smegmatis 1a "ching phét trién nhanh" va khéng gay
bénh. Mat khéc, viéc nghién ciu vi khuan lao M. tuberculosis can diéu kién vé thoi
gian va co sé ha tang phirc tap do do, cac nha nghién ctiru s dung Mycobacterium
smegmatis lam mo hinh cho viéc nghién ctru cac loai Mycobacteria [90].

Céc chung xa khuan dugc nudi trén méi truong thach YS trong 7 ngdy &
30°C. Chiing vi khuan Mycobacterium smegmatis KCTC 9108 duoc cung cap boi
trung tdm Dinh dudng va Duoc liéu, Pai hoc Myongji, Han Qubc. Ching vi khuan
nay dugc nudi trén mdi trudng 219 long (g/L: pepton — 10, cao nAm men — 5, cao
malt — 5, casamino acid — 5, cao thit bo — 2, glycerol — 2, tween 80 — 50 mg,
MgS04.7H20 — 1) & 30°C trong 24 gio. Dich nuéi vi khuan duoc bo sung vao moi
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truong 219 thach da khi tring véi ty 16 1% va d6 ra dia petri. Cac thoi thach chira
xa khuan c6 kich thude 5 mm duoc dat 1én dia. Véi cac miu thir hoat tinh 1a dich
téch chiét thi tién hanh tao céc 16 trén dia thach kiém dinh bang 6ng nhya va nho
50u mau vao céc 16. U dia ¢ 30°C trong 24 gid. Hoat tinh khang khuan duoc xéc
dinh bang duong kinh vong vé khuan trén dia thach [91, 92] va duoc thuc hién tai
Vién Vi sinh vat va Cong nghé Sinh hoc, Pai hoc Quéc Gia Ha Noi. Ddi chirng am
1a dia thach c6 chira chung M. smegmatis. Rufomycin duoc s dung |am chit déi
chang véi ndng do thir nghiém 1a 10 pg/mL.
2.3.5.2. Phwong phdp ddnh gid tac dung i:c ché protein CIpC1 cua vi khuan 1ao

- Biéu hién vatinh sach protein téi t6 hop ClpC1

Plasmid pET28b 1a mot vector pho bién thudng duoc sir dung trong tong hop
protein tai t6 hop [93]. Ciu tric cta plasmid ndy duoc thiét ké dé toi uu hoa viéc

biéu hién protein ¢ hé thong vi khuan Escherichia coli [93].

[166] Eagl - Motl HindIIl (L73)
(1=2) PaeR7I - PspXl - Xhol Sall [17%)
[ao] Bipt HEE
5126} Drafll BsESEE s
{4298] PsI Sacl {190)
EcoRtf (192}
BamMl (:98)
Nhel 330y
Bmtl [234)
Mdel (237)

thrombin site

TuHis
- Mool (393)
(d4z5) AsIST - Pwul = — = B ATE|
! o, =
F i or f#‘. Ang
[4295) Smal FnEor | Xbal 334
4337) TspMI - Xmal ! Gxki. do
i ki Iac aperatn
prami
[4:18) BspDI - Clal Bl {4
(4082) Nrul Sgral j4al
pET-28b{+) Sphi
(5%
5368 bp
BStAPL (E0S
Miul (3
Beil * (1136
BStEID (1303)
[3771) Acul NmeAIIL (1324
PspOMI (1323)
Apal (1333}
(7539)  AlwNI BssHIT [1533)
EcoRV 1572}
Hpal {1628]
[3395) BssSI - BssSnlt PshAT [1967;
(azzEy
{3223y Poil Bgll | 21588)
f3107) BspQl - Sapl Fspl - FspAl {z20d]
(3027} Tatl PpuML (2223}

12954] BStZLTL
|2963) PIFL - Teh11ll

Hinh 2.1. Cdu triic ciia plasmid pET28b

Plasmid pET28b chita nhiéu yéu t quan trong [93, 94]:

+ Nhiét d can: Plasmid nay chira mot nhiét d¢ can, thuong la mgt gen nhu
cI857, cho phép kiém soat sy biéu hién ciia gen duoc chén vao plasmid. Nhiét doi
can nay cho phép ngudi dung didu chinh mic do biéu hién cua protein trong vi
khuén, thong qua sy diéu chinh nhiét d6 méi trudng.

+ Cac diém neo antibiotic: Plasmid pET28b thudng chtra cac diém neo

antibiotic, nhu diém khang khang sinh kanamycin hodac tetracycline, dé chon loc vi
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khuan chua plasmid sau khi tién hanh bién doi.

+ Vung dinh kém: Plasmid nay cling chtta vung dinh kém (multiple cloning
site - MCS) dé thuén tién cho viéc chén gen cua protein can biéu hién vao plasmid.
Ving ndy thudng c6 nhidu diém cit cho phép lua chon enzyme phu hop dé chén
DNA.

+ Promoter manh: Plasmid pET28b thuong su dung mdt promoter manh nhu
T7 promoter dé kich hoat viéc biéu hién gen dugc chén vao plasmid. Promoter nay
dugc diéu chinh boi hé théng kiém soat nhu nhiét d6i can, gitp kiém soat muc do
biéu hién ciia protein.

Véi cau trac linh hoat va cac yéu t6 quan trong nhu vay, plasmid pET28b la
cong cu hitu ich trong tong hop protein tai to hop, cho phép nghién ciru vién va cac
nha khoa hoc diéu chinh va kiém soat qué trinh biéu hién protein mdt cach chinh
xac va hiéu qua [93].

Plasmid pET28b c6 chira trinh ty protein ClpCl dugc bién nap vao té bao
Escherichia coli BL21 (DE3) kha bién theo phuong phap ctia Sambrook et al., 2001
[95]. Dich ting sinh tir khuan lac don ctia chung nay dugc bd sung theo ty 18 1/100
(thé tich:thé tich) vao méi trudng LB (Tryptone 10g, cao ndim men 5g, NaCl 10g,
pH=7) dich thé c6 kanamycin (nong d6 cubi 50 pL/mL) va duoc cam tng bang 1
mM IPTG (isopropyl01-thio-B-D galactopyranosidee-Sigma) khi ODsoo nm ctia dich
nudi ciy dat giatri 0,3 — 0,4 & c&c nhiét d6 khao sat. Can té bao thu sau ly tim duoc
hoa tan trong dung dich déém phan tng (5mM Imidazole, 0,5M NaCl, 20mM Tris-
HCI pH 7,9) va dich thu sau khi siéu &m (B. Braun Braun-sonic 2000U) dugc S
dung 1am mau dé: i) kiém tra mtc d6 biéu hién caa protein CIpC1; ii) loc qua mang
0,45 um |4y 10 mL lam mau tinh sach qua cot sic ky & luc (cot His Trap HP 5mL,
GE Healthcare Life Sciences). Protein ClpC1 duoc riragiai khoi cot bang dung dich
dém riragiai (1 M Imidazole, 0,5 M NaCl, 20 mM Tris-HCI pH 7,9).

- bién di protein SDS - PAGE

bién di SDS — PAGE 12% véi marker SM 0431 (Fermentas) theo phuong
phép cia LaemLi (1970) duoc sir dung dé danh gia mic do biéu hién va tinh sach
cua protein ClpC1 té t6 hop [96]. Sau dién di ban gel dugc nhuom bang Coomassie
Brilliant Blue va tay qua dém. Hinh anh cac bang trén ban gel dugc quan sét bang
may ImageQuant LA S 500.

- Panh gia hoat 6 ATPase va khao sét anh huong caa mot so chat dén hoat
do ATPase cua ClpCl

Hoat d6 thuy phan ATP-ase cua ClpC1 dugc xac dinh bang cach do mirc do
phospho duoc giai phong bai ClpCl (bing céch sir dung duong chuin duoc xay
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dung trén nong do phosphate ti do) khi sir dung thudc thar BIOMOL Green (Enzo
life Science, Farmingdate, NY) [28]. Cu thé 13, CIpC1 sau khi tinh sach duoc @ Véi
ATP (100 uM) & 37°C, 1 gi& trong dém phan ting (100 mM Tris, 200 mM KCl, 8
mM, pH 7,5) véi thé tich cudi ciing 1& 50 pL. Hon hop phan wng sau khi bé sung
100 pL thuéc thir BIOMOL Green dugc t thém 30 phat ¢ nhiét d6 phong, sau d6
duoc do ¢ budc sdng 620nm bang may BIO-RAD Benchmark Plus. Hoat ¢6 ATP-
ase cia CIpC1 téi to hop duoc xem 14 100% khi hoat d6 nay duoc xac dinh ngay sau
khi tinh sach va khi khdng bé sung dich chiét tong tir xa khuan. Hoat d6 ATP-ase
cua CIpCl ta t6 hop tai céc thoi diém khéc (1-11 ngady sau khi tinh sach) hoac khi
bd sung céc dich chiét tong tir xa khuan dugc danh gia va so sanh véi hoat do ban
dau ndy. Céc dich tach chiét tir xa khuan dugc 1am khd, hoan nguyén trong DM SO
va dugc ther nghiém & ndng d6 cudi cing 1a 0,02 va 0,2 mg/mL. C&c thi nghiém
duoc 13p lai 3 1an va phuong phap théng ké duoc sir dung 1a phuong phap Student
T-test.

Céc thi nghiém dé danh gia tac dung uc ché protein ClpC1 caavi khuan lao
duoc thuc hién tai Vién Vi sinh vat va Cong nghé Sinh hoc, Pai hoc Qudc Gia Ha
Noi. Ecumicin va rufomycin dugc st dung 1am chat d6i chimg duwong va duoc
cung cap boi trung tim Dinh dudng va Duoc liéu, Pai hoc Myongji, Han Qudc.

2.4. Chiét xuat va phan 1ap cac chat tir dich nudi ciy cia cac chiing xa khuan
2.4.1. Chiét xuit va phén lip cdc chit tiv dich nuéi cdy cia xa khudn
Streptomyces alboniger VH19-A121

Dich nudi ciy thu duoc sau khi nhan gidng ching xa khuan Streptomyces
alboniger VH19-A121 (50 L) duoc tién hanh ly tam 10000 vong/phit ¢ nhiét do
phong. Téch riéng dich nuéc va té bdo. Phan dich nuéc (40 L) dugc chiét véi
EtOAc (3 x 4h x 20 L) thu duoc dich chiét EtOAc. Gop céc dich chiét EtOAc va cat
loai dung méi thu dugc cao chiét EtOAc ky hiéu 1a 121E (6,2 g). Phan dich nudc
con lai sau khi chiét véi EtOAc duoc ¢6 quay thu duoc cao nudc ky hiéu 1a 121CN
(10,2 g).

Phan té bao duoc ngdm chiét trong methanol/nudc theo ti 16 9:1 (3x 4h x 1
L), sau d6 tién hanh ly tdm 10000 vong/phut ¢ nhiét d6 phong dé loai bo can. Dich
chiét thu duoc duoc tién hanh cit loai dung méi thu duoc cao chiét methanol ky
hi¢ula121X (7,09).

Cao chiét EtOAc 121E (6,2 g) dugc dua 1én cot Sephadex LH-20 véi dung
moi ria giai 100% methanol thu dugc 5 phan doan (121E.1 - 121E.5). Phan doan
121E.2 (30 mg) duoc tién hanh chay sic ky cot silica gl véi hé dung méi
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CH:Cl2/Acetone (9:1 dén 8:2) thu dwoc chat sach AT.01 (3,7 mg).

Dich nuoi céy xa khuan
VH19-A21

Li tam

A

40L dich nudc

\4

Can té bao

- Chiét voi EtOAC (3x24h)

- Cét loai dung méi

Cao EtOAC
(121E; 6,2 g)

- Chiét v&i MeOH: H,0=9:1
- Cit loai dung moi

Y

Cao nudce (121CN;
1029)

Cao MeOH
(121X; 7 g)

]|

Sephadex LH-20

100%MeOH
A\ 4

5 phan doan
(121E1—121E5)

'

\

Cao tong
(121CN; 17,2 g)

& Sephadex, MeOH:H;0 (911)

3409 (121CN1->121CN8)
Silicagel 121CN5
v DC: A (9:1- 8:2) (521 mg)
(A?‘)T?.?ig) 4 Sephadex, MeOH:H;0 (9:1)
5 phan doan
(121CN5.1-5121CN5.5)
121CN5.5
(101 mg)
Sephadex, MeOH:H,0 (9:1)
3 phan doan
(121CN5.5.1—-121CN5.5.3)
v
AT.02 Sephadex, 121CN5.5.2
(56 mg) > T00% MeOH (32mg)

Hinh 2.2. So d6 phan |dp céc chat tir dich nudi cdy xa khuan Streptomyces
alboniger VH19-A121
Khao sat cao nudc 121CN va cao chiét methanol 121X bang sic ky ban
mong cho thdy s gidng nhau giita hai cao chiét. Gop hai cao chiét nay thu dugc
17,2 gam (ky hiéu |a 121CN). Cao chiét 121CN (17,2 g) duoc dua 1én cot Sephadex
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LH-20 véi dung mdi ria giai la methanol:nudc (ti 1€ 9:1) thu duwoc 8 phan doan
(121CN1 dén 121CN8). Phan doan 121CN5 (521 mg) duoc tién hanh chay sic ky
cot Sephadex LH-20 vai dung madi rira giai la methanol/nudce (9:1) thu dugc 5 phan
doan (121CN.5.1 dén 121CN.5.5). Phan doan 121CN5.5 (101 mg) duoc tiép tuc
tinh ché bang sic ky cot Sephadex LH-20 (Methanol/nuéc 9:1) thu duoc 3 phan
doan (121CN5.5.1-121CN5.5.3). Phan doan 121CN5.5.2 (32 mg) dugc tinh ché 1an
nira trén cot Sephadex LH-20 (100% methanol) thu dwoc chat sach AT.02 (5,6 mg).

Chat AT.01 (Obscurolide Bgzg): Chat bot, mau vang; CisHi7NOg;
[a]¥ = +20,4 (c 0,1, CH2Cl2), HR-ESI-MS (m/2): 276,1221 (tinh toan 1y thuyét
cho CisH1sNO4 276,1236 [M+H]*), 298,1045 (tinh toan 1y thuyét cho CisH17NOsNa
[M+Na]298,1055); *H-NMR (500 MHz, CDCls), dv (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); 3C-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).

Chiat AT.02 (Chartreusin): Chit bot mau vang luc; CsH3014; ESI-MS
(m'2): 639,1 [M-H]; HR-ESI-MS (m/z): 641,1876 (tinh toan 1y thuyét cho
Ca2H33014641,1870 [M+H]*). Dit liéu ph6 *H and 3C NMR: xem bang 3.3
2.4.2. Chiét xudt va phan Idp cdic chit tie dich nuéi cdy ciia xa khuin
Streptomyces wuyuanensis VH19-A079

Sau qua trinh Ién men, dich nudi cdy (50 L) xa khuin Streptomyces
wuyuanensis VH-A079 duoc tién hanh ly tam 10000 vong/phtt & nhiét d6 phong dé
tach riéng dich nudc va can té bao. Phan dich nudc (40 L) duoc chiét véi EtOAc (3
x 4 hx 20 L), cat loai dung mdi thu dugc cao chiét EtOAc.

Phan can té bao sau khi duoc ly tim dugc chiét véi methanol : nudc theo ti 16
9:1 (3 x 4h x 1 L), sau d¢ tién hanh ly tm 10000 vong/phit & nhiét d6 phong dé
loai bo can. Dich chiét thu duoc duoc tién hanh cat loai dung moéi thu duoc cao
chiét methanol.

Khao sét cao chiét ethyl acetate va methanol bang sic ky ban mong véi nhiéu
hé dung mdi, so sanh thiy s gidng nhau giira hai cao chiét nén gop hai cao chiét lai
dugc 23 gam cao tong. Tir 23 gam cao chiét 79E duoc téch bang sic ky cot voi
diaion HP-20, hé dung méi lan luot 1& 100% H.0 — MeOH : H2O (2:8 — 3:7
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—5:5) —»100% MeOH thu dugc 11 phan doan, 79E.1->79E.11.

Dich nuoi céy xa khuén
VH19-A079

Ly tam

4
Dich nuéc Can té bao

- Chiét véi EtOAC (3x24h) - C]:liét véi MeOH: H20=9:1
- Cat loai dung moéi

- Cit loai dung méi

A 4 A
Cao chiét

v _ v MeOH
Cao chiet Dich nuée
EtOAC

[ Cao chiét (79E) 23 g ]

v Diaion, 100% H.O — MeOH : H>0 (2:8 — 3:7 —5:5)

11 phan doan
(79E1->79E11)
A\ 4

T9E7
(841 mg)

Sephadex LH-20
H:DC:MeOH (1:1:2)

7 phan doan
(79E7.1->79E7.7)

79E7.6
(96.49)

Sephadex LH-20
H:DC:MeOH (1:1:2)

A 4

4 phan doan
(79E7.6.1—-79E7.6.4)

\ 4

79E7.6.3
(24,3 mg)

Silicagel, H:A (7:3—6:4)

Hinh 2.3. So d6 phan |dp céc chat tir dich nudi cdy xa khuan Streptomyces
wuyuanensis (VH19-A079)
Phéan doan 79E.7 (841 mg) duoc tién hanh chay sic ky cot Sephadex LH-20
véi dung mbi rua giai l1a n-hexane:CH2Cl2:MeOH (1:1:2) thu dugc 7 phan doan,
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79E.7.1 — 79E.7.7. Phan doan 79E.7.6 (96,4 mg) dugc tinh ché trén cot Sephadex
LH-20 véi dung mai rira giai la n-hexane:CH2Cl2:MeOH (1:1:2) thu dugc 4 phéan
doan, 79E.7.6.1 — 79E.7.6.4. Phan doan 79E.7.6.3 (24,3 mg) dugc tinh ché trén
cot silica gel véi dung mdi 1a n-hexane:acetone (7:3—6:4) thu dugc chit sach
AT.03 (4 mg).

Chat AT.03 (Indole-3-carboxylic acid): Bot mau vang nhat; CoH7NO2;
ESI-MS (m/2): 178,5 [M-H+H20]"; Dt liéu phd H and 13C NMR: xem bang 3.4.

2.4.3. Chiét xudt va phin lgp cdc chdt tiv dich nuéi cdy cia xa khudn
Streptomyces aureus VTCC43181

Sinh khdi thu duoc tir xa khuan Streptomyces aureus VTCC 43181 duoc ly
tam, tach riéng phan dich nuéc va phan té bao. Phan té bao sau khi dugc ly tAm
duoc chiét vsi EtOH : nuéc (9:1). Phan dich chiét duoc cat loai dung méi, thu dugc
phan cao chiét con ky hiéu [a CN.

Tir 4,5 g cao chiét CN duoc tién hanh chay sic ky cot Sephadex LH-20 véi
dung moi rua giai la methanol/nude (9:1) thu dugce 6 phan doan, CN1 — CN6. Phan
doan CN1 (2,1 g) trén cot sic ky silica gel véi hé dung méi EtOAc/MeOH (95:5
—1:1) thu dugc 3 phan doan, CN1.1 — CN1.3. Tinh ché phan doan CN1.1 (54 mg)
trén cot silica gel véi hé dung moéi EtOAC/MeOH (95:5 —1:1) thu duoc 4 phan
doan, CN1.1.1 — CN1.1.4. Tinh ché phan doan CN1.1.3 (24 mg) bang sic ki ban
mong diéu ché thu duoc chit sach AT.04 (7 mg). Phan doan CN4 (1,2 g) duoc tinh
ché trén cot silica gel véi hé dung mdi EtOAC/MeOH/H20 (9:1:0,1) thu dugc 10
phan doan, CN4.1—-CN4.10. Tinh ché phan doan CN4.1 (20 mg) bing cot
Sephadex LH-20 véi dung mdi rira giai 1a methanol thu dwoc chat sach AT.05 (3
mg). Tinh ché phan doan CN4.9 (50 mg) trén cot RP véi hé dung méi MeOH/H20
(6:4) thu duogc 4 phan doan, CN4.9.1-CN4.9.4. Phan doan CN4.9.3 (37 mg) duoc
tinh ché bang cot RP vai hé dung moi MeOH/H20 (6:4) thu duoc chat sach AT.06
(12 mg).

Chat AT.04 (Nocardamin): Chat bot, khong mau; C27HasNeOo; HR-ESI-MS
(m/2): 601,3527 (tinh toan ly thuyét cho C27H9NeOo 601,3561 [M+H]*), 623,3353
(tinh toan 1y thuyét cho C27HsNsOoNa 623,3380 [M+Na]*). Dit liéu pho H- va3C
NMR: xem bang 3.5.

Chat AT.05 (Pleurone): Chat bot mau trang, CsH204; Pho khdi ESI-MS cia
hop chat ndy cho pic gia ion phan tir tai vz 119 [M+Na-H20]*. Dit liéu pho H- va
3C NMR: xem bang 3.6.



Dich nu6i céiy xa khuan
VTCC 43181

]

Ly tam

[

A 4

Dich nudce

Can té bao

- Chiét v6i EtOH: H,0=9: 1
- Cat loai dung moi

A

459

Cao chiét CN

1

A

| Sephadex! LH-20, MeOH:H;0 (9:1)

[

6 phan doan
(CN1—CN®6)

1

v

\ 4

CN1
(219)

\ Silicagel, EtOAc: MeOH

CN1.1
(54 mg)

Silicagel, EtOAc: MeOH (95:5—1:1)

|

pd

4 phén doan
CN1.1.1->CN1.14

CN1.1.3
(24 mq)

| SKTLC didu ché

A
AT.04
(7 mg)

[

A 4

CN4
(129

Silicagel
4' EtOAC:MeOH:H20 (9:1:0,1)

1

10 phan doan
CN4.1-5CN4.10

'

CN4.1
(20 mg)

RP
Sephadex LH-20 MeOH/H:O (6:4)
100% MeOH
v 4 phan doan
AT.05 CN4.9.1>5CN4.94
(3 mg)
CN4.9.3
(37 mg)
RP
MeOH/H,0 (6:4)
AT.06
(12 mg)

Hinh 2.4. So @6 phan |dp céc chat tir dich nudi cay xa khuan Streptomyces aureus
VTCC43181

Chit AT.06 (Halolitoralin A): Chét ran, mau tring; C27H4sNeOs; HR-ESI-

MS (m/2): 553,3730 (tinh toan 1y thuyét cho Ca7Ha9NeOs 553,3714 [M+H]Y),

575,3548 (tinh toan 1y thuyét cho C27H4sNsOsNa575,3533 [M+Na]*). 1H-NMR (4,
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J, 500 MHz, CDsOD): 3,57-3,54 (2H, m, a-H ciia Leu® & Lew?), 3,50 (1H, d, J =
3,5Hz, a-H cua lle), 3,43 (3H, d, J = 4,5 Hz, o-H cua Alal, Al&? & Al&d), 1,97-1,95
(1H, m, B-H cia Tle), 1,83-1,77 (2H, m, »-H ctia Leu® & Lew?), 1,83-1,59 (4H, m, §-
H cia Leu' & Lew?), 1,66-1,59 (2H, m, y-H cua Il€), 1,08-1,07 (3H, d, J = 7.0 Hz, 4-
H cua Ala®), 1,05-1,01 (9H, m, A-H cua Ala® & Al&, f’-H cua lle), 1,00-0,96 (15H,
m, &H cua Leu! & Leu?, &H cua Ile); *C-NMR (8¢, J, 125 MHz, CDsOD): 175,2
(C=0, Leut & Lew?), 174,5 (C=0, Ala), 174,0 (C=0, Il€), 61,8 (a-C, Ala, Ale? &
Al&), 60,9 (a-C, Ilg), 54,7 (a-C, Leut & Lew?), 41,8 (6-C, Leut & Lew?), 37,7 (-C,
lle), 25,9 (y-C, lle), 25,8 (y-C, Leu! & Leu?), 23,2 (&C, Leu?d), 22,0 (5-C, Leut),
19,1 (3-C, Alad), 17,7 (5-C, Al & Alad), 15,6 (8-C, lle), 12,2 (5C, Ile).

2.4.4. Chiét xudt va phdn lgp cdc chit tiv dich nuéi cdy cia xa khudn
Streptomyces spiroverticillatus VH19-A067

Sau qua trinh 1én men, dich nuéi cay (50L) xa khuan Streptomyces
spiroverticillatus VH19-A067 duoc tién hanh ly tam 10000 vong/pht ¢ nhiét do
phong dé tach riéng dich nuéc va cin té bao. Phan dich nudc (40 L) dugc chiét véi
EtOAC (3 x 4h x 20 L) vacét loai dung méi thu duoc cao chiét EtOAC.

Phan can té bao dugc ngam chiét trong EtOH/nuéc theo ti 18 9:1 (3x 4h x 1
L), sau d6 tién hanh ly tam 10000 vong/phtt ¢ nhiét d6 phong dé loai bo can. Dich
chiét thu dugc duoc tién hanh cat loai dung mai thu duoc cao chiét con.

Khao s&t cao chiét ethyl acetate va cao chiét con bang sic ky ban mong véi
nhiéu hé dung méi, so sanh thiy su gidng nhau giira hai cao chiét nén gop hai cao
chiét lai dugc 10 gam cao téng. Tir 10 gam cao chiét 67CX duoc tach bang sic ky
cot vai diaion, hé dung mai lan lwot 14 100% H.0 — H20 : EtOH (9:1 — 8:2
—5:5) —>100% EtOH thu dugc 2 phan doan, 67CX1 va 67CX2. Phan doan 67CX1
(7 g) duoc tién hanh chay sic ky cot silica gel véi hé dung mdi 1a CH2Cl2 : MeOH
(95:5) thu dugc 2 phan doan, 67CX1.1 va 67CX1.2. Phan doan 67CX1.2 (5,2 Q)
duoc tién hanh chay sic ky cot Sephadex LH-20 véi dung mdi rira giai 1a methanol
thu duoc 3 phan doan, 67CX1.2.1 — 67CX1.2.3. Tinh ché phan doan 67CX1.2.2
(38 mg) bang cot Sephadex LH-20 véi dung mdi rira giai 1a methanol thu dugc chat
sach AT.07 (4 mg).

Chat AT.07 ((6Z)-15-methyl-6-hexadecenoic acid): Chat ran, mau hong
nhat; C17H3202; HR-ESI-MS (mV2): 267,2335 (tinh toan 1y thuyét cho Ci7H3102
267,2324 [M-H]"). 'H-NMR (81, J, 600 MHz, CDsOD): 5,36 (2H, m, H-6, H-7),
230 (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); 3C-NMR (8¢, J, 125 MHz, CD30OD):
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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).

Dich nubi céy xa khuin
VH19-A067

l Ly tdm
A 4 A 4

[ Dich nudc ] [ Can té bao ]

- Chiét v6i EtOAC (3x24h)
- Cit loai dung méi

- Chiét voi EtOH: H.0=9:1
- Cat loai dung moi

A 4

A 4 v —
[ Cao chiét EtOAC ][ Dich nuéc ][ Cao chiét Con ]

;/

Cao chiét (67CX)
109

Diaion
¥ Nuéc : EtOH (100% nudc—9:1—EtOH 100%)

2 phan doan
(67CX1—-CX2)

A 4

67CX1
(79)

Silicaael. DC:MeOH (95:5)

A

2 phan doan
(67CX1.1->CX1.2)

A 4

67CX1.2
(5.29)

Sephadex LH-20, 100%MeOH

Y v

[ 67CX1.2.1 ] 67CX1.2.2 [ 67CX1.2.3 ]
(38 mg)

3 Sephadex LH-20, 100%MeOH

AT.07
(4 mg)

Hinh 2.5. So @6 phan |dp céc chat tir dich nudi cdy xa khuan Streptomyces
spiroverticillatus VH19-A067
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2.4.5. Chiét xudt va phdn lgp cdc chit tiv dich nuéi cdy cia xa khudn
Streptomyces alboniger VH19-A105B

Sau qua trinh Ién men, dich nuéi cay (50 L) xa khuin Sreptomyces
alboniger VH19-A105B duoc tién hanh ly tam 10000 vong/pht ¢ nhiét do phong
dé tach riéng dich nudc va cin té bao. Phan dich nudc (40 L) duoc chiét véi EtOAC
(3% 4h x 20 L) va cit loai dung mdi thu dugc cao chiét EtOAc.

Phan can té bao sau khi duogc ly tim, duoc chiét vi methanol : nudc theo ti
16 9:1 (3 x 4h x 1 L), sau d6 tién hanh ly tdm 10000 vong/phtt ¢ nhiét ¢ phong dé
loai bo cin. Dich chiét thu duoc duoc tién hanh cit loai dung moéi thu duoc cao
chiét MeOH.

Khao sét cao chiét ethyl acetate va methanol bang sic ky ban méng véi nhiéu
hé dung méi, so sénh thay su gidng nhau gitta hai cao chiét nén gop hai cao chiét lai
dugc 10 gam cao tong. Tir 1 gam cao chiét 105E dugc tach bang sic ky cot véi chat
hap phy diaion, hé dung mdi lan luot 1& 100% H2O — MeOH : H20 (2:8 — 3:7
—5:5) —»100% MeOH thu duoc 7 phan doan, 105E.1—-105E.7. Phan doan 105E.6
(150 mg) duoc tién hanh chay sic ky cot Sephadex LH-20 véi dung moi raa giai 1a
methanol thu dugc 3 phan doan, 105E.6.1 — 105E.6.3. Phan doan 105E.6.3 (45
mg) dugc tinh ché trén cot silicagel voi hé dung méi 1& CH2Cl2:MeOH (100:5) thu
duoc 3 phan doan, 105E.6.3.1 — 105E.6.3.3. Phan doan 105E.6.3.2 (18 mg) duoc
tinh ché trén cot silica gel véi hé dung mdi 1a CH2Cl2:MeOH (100:5) thu duoc chat
Ssach AT.11 (10 mg).

Phén doan 105E.7 (521 mg) duoc tién hanh chay sic ky cot silica gel véi hé
dung méi |a CH2Cl2:Acetone (99:1) thu dugc 6 phan doan, 105E.7.1 — 105E.7.6.
Phan doan 105E.7.1 (91 mg) duoc tinh ché trén cot Sephadex LH-20 véi dung méi
rira giai 1a methanol thu dugc chat sach AT.08 (6 mg). Phan doan 105E.7.2 (33 mg)
dugc tinh ché trén cot Sephadex LH-20 véi dung mdi rira giai 1a methanol thu duoc
2 phan doan, 105E.7.2.1 — 105E.7.2.2. Tinh ché phan doan 105E.7.2.2 (12 mg)
bang sic ki ban mong diéu ché thu duoc chat sach AT.09 (4,5 mg).

Phéan doan 105E7.3 (115 mg) duoc tinh ché bang cot silica gel véi hé dung
mbi la CH2Cl2:MeOH (100:1—100:5) thu dugc 4 phan doan, 105E.7.3.1 —
105E.7.3.4. Tinh ché phan doan 105E.7.3.2 (45 mg) bing cot Sephadex LH-20 voi
dung méi rira giai 1a methanol thu dugc chat sach AT.10 (7 mg).
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Dich nudi cfiy xa khuan
VH19-A105B

Ly tdm

\ 4

Dich nuéc

A 4

- Chiét voi EtOAC (3x24h)
- Cit loai dung moi

\ 4
[ Cao chiét EtOAc ]

A 4

Cin té bao

- Chiét véi MeOH: H,0=9: 1
- Cét loai dung méi

\ 4

\ 4

Dich nuée [ Cao chiét MeOH ]

Cao chiét (105E)
1g

lDiaion, 100% H,0 — MeOH : H,0 (2:8 — 3:7 —5:5) —100% MeOH

7 phan doan
(105E1—>105E7)
v
\ 4
105E6 105E7

(150 mg) (521 mg)

Sephadex LH-20, 100%MeOH Silicavgel

v DC:A (99:1)
3 phan doan
(105E6.1->106E6.3) 6 phan doan
(105E7.1->105E7.6)
105E6.3 A
(45 mg)
A 4
T 105E7.2 105E7.3
Silicagel
DC:MeOH (100:5) %ng7-; (33 mg) (115 mg)
mg
3 phan doan
i Sephadex LH-20
(105E6.3.1->105E6.3.3) Sephadex LH-20 100%MeOH -
Silicagel DC:MeOH

v 100%MeOH

105E6.3.3
(18 mg)

v

AT.11
(10 mg)

AT.08
\ 4 (6 mg)

Silicagel, DC:MeOH (100:5)

(100:1—100:5)
105E7.2.2 105E7.2.1
(12 mg)
4 phan doan
R . 105E7.3.1->4
SKC diéu ché (105E7.3.1-4)
A 4
AT.09 Sephadex LH-20
(4,5 mg) 100%MeOH
AT.10
(7 mg)

Hinh 2.6. So d6 phan |dp céc chat tir dich nudi cdy xa khuan Streptomyces
alboniger VH19-A105B
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Chit AT.08 (Cardoltriene): dang diu, mau nau; CxHz0O2; HR-ESI-MS
(m/2): 313,2196 (tinh toan 1y thuyét cho C21H290, 313,2168 [M-H]"). Dit liéu phd
'H-NMR va3C NMR: xem bang 3.7.

Chit AT.09 (Cardoltriene M): dang dau, mau niu; CasHa7NOs; HR-ESI-
MS (m/2): m'z 596,3325 (tinh toan 1y thuyét cho CzasHazNOsNa’596,3352 [M+Na]*),
572,3406 (tinh toan ly thuyét cho CasHasNOs 572,3376 [M-H]"). Dit liéu pho H-
NMR va'3C NMR: xem bang 3.7.

Chit AT.10 (Chartreusin): Pho NMR cua hop chat AT.10 tring vé6i hop
chat AT.02.

Chit AT.11 (7-deoxyauramycinone): Chat ran, mau cam; CxHis07; HR-
ESI-MS (m/2): 382,1053 (tinh todn 1y thuyét cho Ca1H1807 382,1059 [M]). Dit liéu
ph6 'H-NMR va3C NMR: xem bang 3.8.

2.4.6. Chiét xudt va phén lip cdc chit tiv dich nuéi cdy cia xa khudn
Streptomyces cyaneus VTCC43860

Sinh khéi thu dugc tir xa khuan Streptomyces cyaneus VTCC43860 duoc
tién hanh ly tam dé tach riéng dich nudc va cin té bao. Phan dich nude (40 L) duoc
chiét v6i EtOAc, cit loai dung méi thu dugc cao chiét EtOAc.

Phan cin té bao sau khi duoc ly tim, dugc chiét vi methanol : nuéc theo ti
16 9:1 (3 x 4h x 1 L), sau d6 tién hanh ly tam 10000 vong/phtt ¢ nhiét d6 phong dé
loai bo cin. Dich chiét thu duoc duoc tién hanh cit loai dung moéi thu duoc cao
chiét MeOH.

Khao sét cao chiét EtOAc va MeOH bing sic ky ban mong véi nhiéu hé
dung méi, so sanh thiy sy gibng nhau giita hai cao chiét nén gop hai cao chiét lai
duoc 1,48 gam cao tong. Tir 1,48 g cao chiét VTCC43860 duoc tién hanh chay sic
ky cot silica gel vai hé dung mdi n-hexane:CH2Cl2:NH3=7:3:1% véi d6 phén cuc
tang dan thu duoc 6 phan doan, T1 — T6. Phan tach phan doan T5 (22 mg) trén cot
sic ky Sephadex LH-20 véi dung mdi rira giai 1a methanol thu dugce 3 phan doan,
T5.1— T5.3. Phan doan T5.2 (9,4 mg) duoc tinh ché bang sic ky ban mong diéu ché
thu dugc chat sach AT.12 (3 mg).

Chat AT.12 (7-acetyl-3,6-dihydroxy-8-methyl tetralone): Dang bot, mau
trang; CisHis04; HR-ESI-MS (mV2): 235,0960 (tinh toan 1y thuyét cho CisHis04
235,0970 [M+H]*), 257,0783 (tinh toan 1y thuyét cho CasHs7NOsNa 257,0790
[M+Na]*), 233,0827 (tinh toan 1y thuyét cho CasHasNOs 233,0814 [M-H]"). Dit liéu
pho 'H-NMR va'3C NMR: xem bang 3.9.
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Dich nu6i céy xa
khudn VTCC 43860

Ly tdm

Y A 4

Dich nuéc Can té bao

- Chiét véi EtOAC (3x24h) )
- Cét loai dung mdi - Chiét v6i MeOH: H,0=9:1
y - Cét loai dung moi

A 4 v A 4

[ Cao chiét EtOAc ] Dich nuéc [ Cao chiét MeOH ]

Cao chiét (T)
1489

SKC Silicagel, H:DC:NH; (7:3:0,01)

v
6 phan doan
(T1->T6)

A 4

T5
(22 mg)

Sephadex LH-20, 100%MeOH

A4 Y \ 4
T5.1 T5.2 T5.3
(9,4 mg)

SK TLC diéu ché
Y

AT.12
(3 mg)

Hinh 2.7. So d6 phan |dp céc chat tir dich nudi cdy xa khuan Streptomyces
cyaneus VTCC43860

2.4.7. Chiét xuit va phan lip cdc chat tiv dich nuéi cdy cia xa khudn
Streptomyces sp. VTCC43168

Sinh khéi thu duoc tir xa khuan Streptomyces sp. VTCC43168 duoc tién hanh
ly tam, téch riéng phan dich nudc ra khoi phan can té bdo. Phan can té bao sau khi
duogc ly tAm, dugc chiét voi methanol : nude (9:1). Phan dich chiét & duoc cat loai
dung moi, thu dugc phan cao chiét methanol. Phan dich nudc dugc chiét vai ethyl
acetate, sau d6 dugc co quay dé loai dung méi thu duoc phan cin con lai 1a cao chiét
ethyl acetate.
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Dich nudi cay xa khuan

VTCC 43168
Ly tdm
\ 4 Y
Dich nudc Cin té bao
- Chiét véi EOAC (3x24h) - Chiét véi MeOH: H,0=9: 1
- Cat loai dung moi £ . .
4 - Cat loai dung moi
\ 4 A Y

[ Cao chiét EtOAc ][ Dich nuéc ] [ Cao chiét MeOH ]

Cao chiét (168V)

17,79

Sephadex! LH-20, 100%MeOH

6 phan doan
(168V1—->168V6)

A 4

168V3
(859)

Silicagel, DC: MeOH (95:5->7:3)

9 phéan doan
(168v3.1-5168V3.9)

A 4

168Vv3.9
(203,6 mg)

Sephadex LH-20, 100%MeOH

3 phan doan
(168v3.9.1-168V3.9.3)

168v3.9.1
(80,9 mg)

Silicagel, DC: MeOH (9:1-7:3)

|

AT.13 SK TLC diéu ché VT39.11 VT39.1.2
(6,3 mg) (12 mg)

Hinh 2.8. So' dé phdn ldp cdc chat tir dich nudi cdy xa khuan Streptomyces sp.
VTCC43168
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Khao sét cao chiét ethyl acetate va methanol bang sic ky ban mong véi nhiéu
hé dung mdi, so sanh thiy s gidng nhau gitra hai cao chiét nén gop hai cao chiét lai
duoc 17,785 gam cao téng. Tir 17,7 gam cao chiét 168V duoc tién hanh chay sic ky
cot Sephadex LH-20 véi dung mdi rira giai la methanol thu dugc 6 phan doan,
168V1 — 168V6. Phan tach phan doan 168V 3 (8,5 g) trén cot sic ky silica gel Véi
hé dung mbi CH2Clo/MeOH (95:5 —7:3) thu dugc 9 phan doan, 168V3.1 —
168V3.9. Tinh ché phan doan 168V3.9 (203,6 mg) trén Sephadex LH-20 véi dung
mdi rira giai 1a methanol thu dwgce 3 phin doan, 168V3.9.1 — 168V 3.9.3. Tinh ché
phan doan 168v3.9.1 (80,9 mg) bing cot sic ky silica gel voi hé dung méi
CH2CI2/MeOH (9:1 —7:3) thu dugc 2 phan doan 168v3.9.1.1, 168V 3.9.1.2. Phan
doan 168V3.9.1.1 (12 mg) duoc tinh ché bang sic ki ban moéng diéu ché thu dugc
chat sach AT.13 (6,3 mg).

Chat AT.13 (Valin): Chit rin, mau trang; CsHuuNOz; ESI-MS (m/2): 115,8
[M-H]". 'H-NMR (CDz0OD, 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); 13C-
NMR (3¢, J, 125 MHz, CDsOD): 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 phén lip cdc chdt tiv dich nuéi cdy cia xa khudin
Actinoplanes missouriensis VTCC40900

Sau qué trinh 1&én men, dich nudi cay (50 L) ching xa khuan Actinoplanes
missouriensis VTCC40900 duoc tién hanh ly tim dé tach riéng dich nudc va cin té
bao. Phan dich nuéc (40 L) dugc chiét véi ethyl acetate (3 x 4 h x 20 L), cit loai
dung moi thu dugc cao chiét EtOAc. Phan can té bao sau khi duoc ly tam, duoc
chiét voi methanol : nuée (9:1) va cét loai dung méi thu duoc cao chiét methanol.

Khao sét cao chiét ethyl acetate va methanol bang sic ky ban mong véi nhiéu
hé dung mai, so sanh thay s gidng nhau giira hai cao chiét nén gop hai cao chiét lai
duoc 7,3 gam cao tong ky hiéu 1aH9. Tur 7,3 gam cao chiét H9 duoc tién hanh chay
sic ky cot Sephadex LH-20 véi dung méi rira giai 1a methanol/nude (9:1) thu dugc
10 phan doan, H9.1 — H9.10. Phan tach phan doan H9.2 (1,5 g) trén cot silica gel
véi dung moi la EtOAc:MeOH:H20 (6:4:0,1) thu duoc 9 phan doan, H9.2.1 —
H9.2.9. Phan doan H9.2.2 (35 mg) duoc tinh ché bang sic ki ban mong diéu ché thu
duoc chat sach AT.14 (4 mg). Phan doan H9.2.9. (140 mg) duoc tinh ché bang cot
Sephadex LH-20 véi dung moi rira giai la methanol thu dugc 3 phan doan, H9.2.9.1
— H9.2.9.3. Tinh ché phan doan H9.2.9.2 (67 mg) bang cot Sephadex LH-20 voéi
dung méi rira giai 1a methanol/nude (9:1) thu duoc chat sach AT.15 (3,6 mg).



54

Dich nu6i céy xa khuén
VTCC40900

Ly tam

A 4

\ 4
Dich nudc Can té bao

- Chiét véi EtOAC (3x24h)
- Cat loai dung méi - Chiét véi MeOH: H.0=9: 1
- Cét loai dung moi

y

A\ 4 \4 V}
[ Ceo chiét EtOAC ] [ Dich nuéc ] [ Cao chiét MeOH ]

Cao chiét (H9)
739

! Sephadex LH-20, MeOH:H20 (9:1)

10 phéan doan
(H9.1»H9.10)

H9.2
(159

i Silicagel, EEOAC:MeOH:H20 (6:4:0,1)

9 phan doan
(H9.2.1-5H9.2.9)

\ 4

H9.2.2 H9.2.9
(35 mg) (140 mg)

SK TLC diéu ché l Sephadex LH-20, 100%MeOH

AT.14
\ 4 y A\ 4

(4mg) ‘
H9.29.1 H9.2.9.2 H9.2.9.3

v Sephadex LH-20, MeOH:H20 (9:1)

AT.15
(3,6 mg)

Hinh 2.9. So d6 phén ldp cdc chat tir dich nudi cdy xa khuan Actinoplanes
missouriensis VTCC40900
Chat AT.14 (Flufuran): Tinh thé hinh kim; CsHsOs, ESI-MS: m/z = 140,7
[M-H]". *H-NMR (CD30D, 500 MHz) dn: 7,95 (1H, s,H-2), 6,51 (1H, s, H-4), 4,42
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(2H, s, H-7); 3C-NMR (CDs0D, 125 MH2) éc: 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): Chat ran mau tring; Ci2H22011, ESI-MS: miz =
364,9 [M+Na]*. H-NMR (CDsOD, 500 MHz) du 5,14 (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):3C-NMR
(CDsOD, 125 MH2) 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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Chuong 3. KET QUA VA THAO LUAN

3.1. Két qua phan lap va dinh danh céc chiing xa khuén
3.1.1. Phan ldp chiing xa khudn

26 mau dat va tram tich dwgc thu thap tir cac ving doc khu vuc mién Bac téi
mién Trung, Viét Nam, cu thé:

- Rirng ngap man Phu Long, huyén Cét Hai, thanh phé Hai Phong thu duoc 3
mau bin, 2 miu dit va 2 mau lamuc (tong cong 7 mau).

- Vuon qudc gia Cé Ba, huyén Cét Hai, thanh phé Hai Phong thu dugc 2
mau lamuc, 2 miu dat va 1 miu ban (tong cong 5 mau).

- Trén dinh nGi May Bac, Vuon qudc gia Clic Phuong, huyén Nho Quan, tinh
Ninh Binh thu dwoc 2 mau dit.

- Puong 1én dinh nGi M&y Bac, Vuon qudc gia Cic Phuong, huyén Nho
Quan, tinh Ninh Binh thu duoc 3 mau dat.

- Ngi ba song Pdy va song Vac, xd Thuong Kiém, huyén Kim Son, tinh
Ninh Binh thu dwgc 1 mau dat.

- Rirng ngap man huyén Kim Son, tinh Ninh Binh thu duoc 3 mau dat.

- Rung ngdp man Quynh Luong, xa Quynh Luong, huyén Quynh Luu, tinh
Nghé An thu duoc 2 miu dit.

- H6 Quan Son, huyén My Puc, HaNoi thu dugc 2 miu dat

- Sudi Yén, chua Huong, huyén My Btc, HANGi thu duoc 1 mau dat.

Hinh 3.1. Sy sinh truong cua mét s6 chung xa khuan phan ldp tai Viét Nam

bé phan 1ap xa khuan hiéu qua, cac mau dat, trAm tich duoc phoi khé 2-3
ngay dé giam thiéu cac ddi twong khong mong mudn nhu ndm mée, vi khuan. Pong
thoi, khang sinh nalidixic acid va cycloheximide ciing duoc bd sung thém dé tc ché
sy phat trién cta vi khuan va nAm. Ttr 26 mau dat, tram tich thu duoc, chung t61 da
phan 1ap duoc 181 chung khac nhau vé dic tinh khuan lac nhu mau sic, kich thudc
khuan lac, ciu tric hé soi, su phat trién cua khuan ty, su tiét sic t... Két qua chi tiét
duogc thé hién trén bang 3.1 va hinh 3.1. Cac chung sau khi 1am sach duoc luu giir
trong glycerol & -20°C hodc -80°C.
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Bang 3.1. Cac chung xa khuan duwoc phan ldp tai cac dia diém khdc nhau

o . Sb luong N
o o Ki hiéu chung xa , A Nguon
bia diém phan lap . chung phan p
khuan N goc
lap
VH19-A001, 2
VH19-A002
VH19-A008 dén 3
VH19-A010
VH19-A012 1
VH19-A073 dén 4
VH19-A076 Mau bun
VH19-A110 dén 1
VH19-A120
VH19-A129 dén 3
. VH19-A131
Rurng ngép man Phu Long, huyén Cat Hai, thanh ;
o VH19-A159 dén
pho Hai Phong 4
VH19-A162
VH19-A003 dén c
VH19-A007
VH19-A013 dén 5
VH19-A018 5
. Mau dat
VH19-A147 dén 5
VH19-A151
VH19-A163 dén 4
VH19-A166
VH19-A071,
2 La muc
VH19-A072
VH19-A029 dén ,
VH19-A035 x
Mau bun
VH19-A019, 2
VH19-A020
VH19-A042 dén 14
.. . . | VH19-A055 x oz
Vuon quoc gia Cat Ba, huyén Cat Hai, thanh pho Mau dat
) VH19-A 167,
Hai Phong 2
VH19-A168
VH19-A011 1
A021 - A028
VH19-A036 1 La muc
VH19-A038 dén 4
VH19-A041
Trén dinh nai May Bac, vuon quéc gia Clic VH19-A101 dén 9 Miu dit
au da
Phuong, huyén Nho Quan, tinh Ninh Binh (648 | VH19-A109 Y
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m cach muc nude bién) VH19-A121 dén 8
VH19-A128
VH19-A132 dén 4
VH19-A135
VH19-A037 1 Mau dat
_ . VH19-A056 dén
Puong 1€n dinh nti May Bac, vudn quoc gia Clc 4
Phuong, huyén Nho Quan, tinh Ninh Binh VHI9-A0S9 .
VH19-A083 dén 18
VH19-A100
VH19-A064 dén 4 Mau dat
Ngi ba song Day va song Vac, xd Thuong Kiém, | VH19-A067
huyén Kim Son, tinh Ninh Binh VH19-A152 dén
VH19-A154 3
VH19-A060 dén 4 Mau dat
VH19-A063
VH19-A068 dén 3
VH19-A070
_ . VH19-A136 dén
Rung ngdp mén huyén Kim Son, tinh Ninh Binh 11
VH19-A146
VH19-A155 dén
VH19-A158 4
VH19-A177 dén
VH19-A179 3
VH19-A077 dén 5 Mau dat
Rung ngdp man Quynh Luong, xa Quynh Luong, | VH19-A082
huyén Quynh Luu, tinh Nghé An VH19-VH19 dén 1
VH19-A180
. . VH19-A169 dén Mau dat
Ho6 Quan Son, huyén My Pure, Ha Noi 8
VH19-A176
Sudi Yén, chua Huong, huyén My Ptc, Hi Noi | VH19-A181 1 Mau dat

Pénh gia so bo vé hinh thd xa khuan cho thay trong tong s6 181 ching xa
khuan phan lap duoc co 135 ching thusc chi Streptomyces chiém 74,6% va 46
chang thudc nhém xa khuan hiém chiém 25,4%. Nghién cu cho thiy rang céc
chang xa khuan hiém hau hét duoc tim thay & khu vuc rirng ngap man Phu Long va
vuon qudc gia Cét B3, noi cac mau bun va la muc cho sb lugng xa khuan dang ké
hon so véi trong dét.
3.1.2. Sang loc cac ching xa khudn co khd ning khding Mycobacterium
smegmatis

Céc ching xa khuan duoc sang loc hoat tinh khang Mycobacteria smegmatis
bang phuong phap khuéch tan khang sinh trén dia thach. Két qua cho thiy trong sb
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181 chang xa khuan c6 14 chang (chiém 7,7%) c6 kha ning ac ché M. smegmatis

(thé hién trong phan phu luc PL1). Trong d6, cic chung xa khuian c6 hoat tinh

khadng M. smegmatis manh nhat 1& VH19-A002 (tir rirng ngap man Phu Long),
VH19-A067 (tir ngé ba song Pay va séng Vac), VH19-A079 (tir rirng ngap man
Quynh Luong), VH19-A105B (tir duong 1én dinh ni May Bac) va VH19-A121 (tix
dinh ndi May Bac). Vi tri 1ay mau (vi d6 va kinh d6), mau sic khuan lac, hinh dang

bao tir va dudng kinh vong khang khuan (mm) cua céc chiung VH19-A002, VH19-
A067, VH19-A079, VH19-A105B vaVH19-A121 dugc trinh bay trong Bang 3.2.

ching xa khudn

Bang 3.2. Pdc diém khudn lac va két qua hoat tinh khdng M. smegmatis cia cdc

Kihiéuy  Tén chung Dia diém phan lap  [Vido Kinh d6 Mau sic | Hinh dang [Puong kinh
mau khuan lac | baotr |vong khéng
khuén (mm)
VH19-| Streptomyces Rimng ngap man Phu IN20°48°35"  [E106°55°47,2°’| Mau trang. | Thang, linh 9
A002 | avidinii Long, huyén Cat Hai, dang bot, dong
thanh ph6 Hai Phong
VH19-| Streptomyces Ngi ba song Pay va séng [N20°3°0,8””  [E106°6°52,8”” | Maunau | Xoén dc 9
A067 | spiroverticillatus | Vac, xd Thuong Kiém, nhat, dang
huyén Kim Son, tinh bot
Ninh Binh
VH19-| Sreptomyces Rung ngap man Quynh  [N19°8°42,1>” [E105°41°43,1”’| Maunau | Xodn dc 9
A079 | wuyuanensis Luong, xa Quynh nhat, dang
Luong, huyén Quynh bot
Luu, tinh Nghé An
VH19-| Streptomyces Puodng 1én dinh nii May [N20°21°0,8”” [E105°36°15,7°’| Mau nau, |Thang, linh 8
A105B| alboniger Bac, vuon qudc gia Cuc dang bot dong
Phuong, huyén Nho
Quan, tinh Ninh Binh
VH19-| Streptomyces Trén dinh nGi May Bac, [N21°21°21,9”" [E105°36°36,2°’| Maunau |Thing, linh 11
A121 | alboniger vuon qudc gia Cuc nhat, dang dong
Phuong, huyén Nho bot

Quan, tinh Ninh Binh
(648 m cach myc nudc
bién)

Céc chiang VH19-A002, VH19-A067 va VH19-A079 cho théy hoat tinh
khang M. smegmatis turong duong véi duong kinh vong khang khuan 1a 9 mm,

trong khi chung VH19-A105B c6 hoat tinh khang M. smegmatis yéu hon véi dudng

kinh vong khéang khuan 1& 8 mm. Chang VH19-A121 la ching c6 hoat tinh manh

nhét vgi dudng kinh vong khang khuan 1211 mm (Hinh 3.2).
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Hinh 3.2. Khd nang khdang M. smegmatis ciia 5 ching xa khuan dwoc lira chon

Chung VH19-A105B vaVH19-A121 déu c6 dia diém lay mau la Vuon Quéc
gia Ctic Phuong nhung dia diém thu mau ¢ vi tri thap hon (trén duong 1én dinh May
Bac) do d6 hoat tinh khang khuan cia chang VH19-A121 cao hon rat nhiéu. Piéu
nay c6 thé duoc giai thich 1a do ching VH19-A121 dugc phan 1ap ¢ ving it dugc
kham pha (trén dinh ndi cao), noi méi truong sinh thai chua bi anh hudng nhiéu boi
hoat dong ciia con nguoi. CAC tai lidu trude ddy da bao cao rang nhidu xa khuan
dugc phét hién tir moi trudng sdng it duoc kham pha hoic moi truong bat thuong 1a
ngudn sin xuat cac chit chuyén hda co hoat tinh tiém ning [97]. Xa khuan sdng &
nhitng ving nhu vay ¢ thé tao rabd gen 16n véi nhidu yéu té phién mé cd kha ning
dap &ng Véi cac méi truong cu thé [98, 99]. Do do, cac chat chuyén hoa thir cap do
céc sinh vat ndy tao ra ciing nhu hoat tinh sinh hoc d6 c6 thé tang 1én [100].

3.1.3. Phan logi cac chiing xg khudn

Céc chung co hoat tinh khang M. smegmatis manh nhat 1a VH19-A002,
VH19-A067, VH19-A079, VH19-A105B, VH19-A121duoc phéan loai béng phuong
phap mé ta cac dic diém hinh théi, sinh 1y sinh hod theo khoa phan loai ISP 1966,
trinh tu 16S rDNA va dugc thuc hién boi Thac si Vi Ha Phuong, khoa Sinh hoc,
trung tdm nghién ctru khoa hoc sy sbng, Pai hoc Khoa hoc Ty nhién-Pai hoc Qubc
gia Ha Noi. Bang cach phan tich dit liéu trén, xa khuan VH19-A002, VH19-A067,
VH19-A079, VH19-A105B vaVH19-A121 duoc phan loai 14n luot 12 Sreptomyces
avidinii VH19-A002, Streptomyces spiroverticillatus VH19-A067, Streptomyces
wuyanensis VH19-A079, Streptomyces alboniger VH19-A105B va Streptomyces
alboniger VH19-A121 (Hinh 3.3, Bang 3.2). Tat ca c&c chung déu thudc chi
Streptomyces, duoc biét dén nhu 14 ngudn hta hen dé khdm pha céc loai thubc
chéng lao. Trong s6 5 chiing trén, S wuyanensis VH19-A079 duoc phét hién lan
dau tién ¢ tinh Wuyan, Trung Quédc vao nam 2013 va cho dén nay van chua dugc
nghién ciru vé hoat tinh sinh hoc va céc hop chat thir cap [45]. Pay 1a lan dau tién S
wuyanensis dugc nghién ciu vé hoat tinh khang khuan di véi M. smegmatis. S
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avidinii VH19-A002, S spiroverticillatus VH19-A067, S. alboniger VH19-A105B
duoc phét hién co chira cac hop chit khang khuan, khang sinh va chng ung thu
[61, 101-103].

VH19-A002 VH19-A067 VH19-A079

ST

VH19-A105B

Hinh 3.3. Hinh anh khudn lac cia 5 chung xa khuan ¢é hoat tinh khang M.
smegmatis cao nhat

Nghién ciu cia ching tdi da lan dau tién béo céo vé hoat tinh khéng M.
smegmatis cua Sreptomyces avidinii va Sreptomyces spiroverticillatus.
Streptomyces alboniger dugc chéi y nhd kha ning phan 1ap duoc hop chat
acyldepsipeptide (ADEP), mot chit khang lao tiém ning [104]. Streptomyces
alboniger VH19-A121 lan dau tién dugc phan lap vao nim 1954 tir c&C mau dat &
lllinois, My [39] va c6 hoat tinh giy doc té bao trén nhiéu dong té bao ung thu
[105]. Trong nghién ciru cua chang t6i, Streptomyces alboniger VH19-A121 |a
chang c6 hoat tinh khéng Mycobacteria smegmatis manh nhét. Tir c&c chang ndy da
phan 1ap dugc céc hop chat pamamycin, mét loai khang sinh khang nhiéu loai vi
khuan, bao gom Mycobacteria smegmatis va Mycobacteria phlei [106].

3.2. Két qua xac dinh cau tric caa cac chat dwoc phan 1ap tir dich nudi
cay chiing xa khuan

Tir két qua danh gia hoat tinh khang ching M. smegmatis trén, chiing téi lva
chon céc chung c6 hoat tinh manh nhat Streptomyces spiroverticillatus VH19-A067,
Sreptomyces wuyanensis VH19-A079, Sreptomyces alboniger VH19-A105B,
Streptomyces alboniger VH19-A121 dé phan lap cac hop chit. Chung xa khuén
VH19-A002 Streptomyces avidii sau khi duoc nhin giéng va 1én men chtra nhiéu
tap chit va khong chira cac chat tiém ning c6 thé tach chiét va phan lap. Vi vay

chung t6i khong tién hanh chiét tach cac hop chit thir cap tir chung nay.
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Ngoai ra ba chung Streptomyces aureus VTCC43181, Streptomyces cyaneus
VTCC43860, Sreptomyces sp. VTCC43168 va Actinoplanes missouriensis
VTCC40900 dugc ching toi lra chon tir ngan hang chung giéng ctia Vién vi sinh
vat va Cong ngh¢ sinh hoc-Pai hoc Quéc gia Ha Noi1 dé 1én men va chiét tach cac
hop chat thir cap. Cac chung nay duge lya chon trén co s& tham khao tai liéu cho
thiy c6 hoat tinh khang khuan tiém ning. Ban moéng TLC cua cac ching ndy ciing
cho thiy c6 chira nhiéu hop chat thir cip c6 kha ning phén lap va chiét tach.

3.2.1. Bi¢n ludn cdu trac héa hgc cac hep chit tir xa khudn Streptomyces
alboniger VH19-A121
3.2.1.1. Chat AT.01

Hinh 3.4. Cdu triic va twong taic HMBC, COSY, NOESY ciia hop chdt AT.01

Hop chat AT.01 dugc phan lap dudi dang chat ran, mau vang. Pho khéi phan
giai cao HR-ESI-MS cua hop chat ndy cho pic ion gia phan ti tai vz 276,1221
(tinh toan 1y thuyét cho CisHisNO4 276,1236 [M+H]*) va 298.1045 (tinh toan ly
thuyét cho CisH17NOsNa 298,1055 [M+Na]*), twong tng véi cong thirc phan tir 1a
CisH17NOa.

Dit lieu pnd6 NMR cua chat AT.01 cho thiy tin hiéu dic trung cua
obscurolide chira khung butyrolactone. Pho 'H-NMR xuét hién bon tin hiéu cua
proton vong butyrolactone tai 61 2,44 (1H, dd, J = 18,0, 3,5 Hz, H-2b), 3,18 (1H,
dd, J = 18,0, 7,5 Hz, H-2a), 4,35 (1H, m, H-4) and 4,41 (1H, m, H-3). Su hién dién
ctia vong thom thé & vj tri para dugc xac dinh bai tin hiéu tai x4 6,67 (2H, d, J=8,5
Hz, H-2’, H-6"), 7,73 (2H, d, J = 8,5 Hz, H-3, H-5"). Ngoai ra, hai tin hiéu proton
olefin ¢6 c4u hinh E (trans) tai x 5,88 (1H, dd, J = 15,0, 7,0 Hz, H-6) va 5,64 (1H,
m, H-7). Tin hiéu cua proton methyl tai én 1,74 (3H, d, J = 6,5, 1,5 Hz, H-8), mét
tin hiéu proton tai on 4,60 (1H, brs, Cs-OH) va mét tin hiéu caa nhom aldehyde tai
31 9,77 (1H, s, CHO) ciing duoc quan sét thiy.
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Hinh 3.5. Phé *H-NMR (500 MHz, CDCl3) ciia chdt AT.01

Pho 3C-NMR xuit hién mdt tin hiéu cta nhom aldehyde carbonyl lién hop

tai 6c 190,3 (C-77)], mot nhém lactone carbonyl tai 6c 174,9 (C-1), mot oximethine
carbon (6¢ 73,1, C-5), mot nhém oximethine tai 6c 87,3 (C-4), mot nhém methylene
tai ¢ 36,3 (C-2) vamot carbon methyl tai 6c 17,8 (C-8), cung véi hai olefin carbon
tai dc 131,4 (C-6), 128,2 (C-7) va carbon vong thom trong khoang tir 6c 112,6-150,9
ppm. Cau tric cudi ciing cia AT.01 dugc khang dinh bang pho hai chiéu (COSY,
HSQC, HMBC va NOESY). Nhom aldehyde lién két v6i vong thom tai C-4° duoc
chang minh bang tuong tac trong HMBC giita H-3’, H-5" (8n 7,73) dén C-7° (8¢
190,3) va C-1’ (8¢ 150,9). Viéc gan cac nguyén tir carbon va proton trong vong
butyrolactone dugc xic nhan boi cac twong tac trong phd COSY giita H-2a (5w
3,18) va H-2b (61 2,44)/H-3 (0w 4,41) va H-4 (dn 4,35), cling nhu tuong tac trong
phé HMBC gitta H-2a (81 3,18) va H-2b (51 2,44) véi C-1 (5¢c 174,9), C-3 (8¢ 51,1)
va C-4 (8¢ 87,4). Tuong tac COSY gitta H-4 (5n 4,35)/H-5 (8u 4,32); H-5 (8
4,32)/H-6 (on 5,88); H-6 (61 5,88)/H-7 (6w 5,64); H-7 (on 5,64)/H-8 (0w 1,74), va
twong tic HMBC gitra H-6 (31 5,88) va H-7 (6n 5,64)/C-5 (6¢c 73,1); H-8 (6n
1,74)/IC-6 (6c 131,4) va C-7 (8¢ 128,2); H-5 (6n 4,32)/C-3 (6c 51,1) cho phép xac

dinh cau tric cua obscurolide.
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CAu hinh trans tai vi tri C-6 and C-7 dugc xac dinh dua trén hr?mg ) tuong
tac 16n (J = 15.0 MHZ) giita H-6 and H-7. Tuong tac NOESY giita H-5 (8n 4.32)/H-
7 (8H 5.64) cho phép xac dinh proton H-5 ¢ vi tri a. Do d6, nhdm hydroxyl tai C-5
dugc dinh huéng & vi tri f. CAu hinh twong d6i cuia H-3 and H-4 duoc xéac dinh 1a
trans dua vao tuong tac NOESY giita H-4 (81 4.35)/H-5 (81 4.32). Dit lidu pho ctia
AT.01 phu hop véi dit liéu phd cua obscurolide Bz [44]. Do d6, hop chat AT.01
duogc xac dinh 1a obscurolide B2g. Cac hop chat obscurolide thuoe mot trong nhimng
16p chat uc ché phosphodiesterases va dugc phan lap tir nhiéu loai thudc chi
Srreptomyces. Obscurolide Bzg lan dau tién dugc phan lap tir Streptomyces
vitidocbtomogenes nam 1993 [107]. Pay 14 1an dau tién hop chat nay phan lap tir
Streptomyces alboniger.
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Hinh 3.6. Phé 3C-NMR (125 MHz, CDCl3) ciia chat AT.01
3.2.1.2. Chdt AT.02
Hop chat AT.02 duogc phan lap dudi dang bot, mau vang luc. Cong thirc
phan tr cua hop chat AT.02 dugce xac dinh 13 Cs2H32014 qua pic ion gia phan tir
trong phé khdi thuong (ESI-MS) va phé khdi phan giai cao (HR-ESI-MS) tai mvz
639,1 [M-H]", 641,1876 (tinh toan Iy thuyét cho CazH33014641,1870 [M+H] *).
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Hinh 3.7. Cdu triic va twong taic HMBC, COSY cia hop chdt AT.02

Spectrum from 3061THPIY willl {sample 11) - 1ILONGL, Experument 1, ~IDA TOF MS 20 - 4300) from 0.138 min

B 15T
1330 D

1800
170
1600
1300
1440
1300
130
a8 1
2 L]

200

Tintuiiaily, &

e 3 a8 510 41 3% 13 644 B3 B
Mass U harze, Da

Hinh 3.8. Pho HR-ESI-MS ciia chat AT.02
Phan tich phd NMR cho phép xac dinh ciu tric cua hop chat AT.02 gbm

mot hé vong thom trong dé c6 hai don vi cau trdc §-lactone va mot mach duong
disaccharide. Phd 'H-NMR cia AT.02 cho thiy c6 nam tin hiéu proton vong thom
tai on 7,41 (1H, d, J = 8,0 Hz, H-10), 7,44 (1H, d, J = 8,5 Hz, H-17), 7,51 (1H, d, J
= 8,5 Hz, H-16), 8,19 (1H, d, J = 8,0 Hz, H-8) va 7,61 (1H, t, J = 8,0 Hz, H-9).
Ngoai ra, xuat hién tin hiéu caa nhém methyl gian vao vong thom tai 84 2,81 (3H, s,
H-19) va mét tin hiéu singlet caa nhdom hydroxyl tai on 11,63 (Ce-OH). Trong vung
duong, xuét hién tin hiéu cta hai don vi monosaccharide bao gém 10 tin hiéu cua
proton oxymethine tai 64 3,30 (1H, dd, J = 10,0, 3,0 Hz, H-9°), 3,78 (1H, m, H-4’),
3,84 (1H, m, H-8"), 3,87 (1H, m, H-10"), 3,88 (1H, m, H-3"), 4,27 (1H, m, H-2"),
5,70 (1H, d, J = 4,5 Hz, H-7°), 5,33 (1H, d, J = 7,5 Hz, H-1°), 4,22 (1H, m, H-11"),
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3,92 (1H, m, H-57), cung v&i hai tin hiéu cia methyl proton tai én 1,44 (3H, d, J =
6,5 Hz, H-6%), 1,38 (3H, d, J = 6,5 Hz, H-12”), va mot methoxy proton tai on 3,36
(3H, s, H-13").

2 1 ] -1 ppm
|

8 ERR  FR EReRRER [ ek

Hinh 3.9. Phé *H-NMR (500 MHz, CDCls) ciia hop chdt AT.02

Pho 3C-NMR cua chat AT.02 cho thiy 32 tin hiéu carbon bao gom mot
aglycone thom va mot disaccharide. Muoi mot tin hiéu cua carbon thom bac 3 tai 6c
96,6 (C-5), 109,0 (C-4), 117,7 (C-2), 119,0 (C-12), 119,8 (C-3), 126,9 (C-7), 138,5
(C-13), 140,2 (C-18), 146,5 (C-15), 153,1 (C-11), 157,3 (C-6), nim methine carbon
trong vong thom tai 8¢ 115,2 (C-10), 118,4 (C-8), 120,9 (C-16), 127,8 (C-9), 133,0
(C-17), cung v¢i hai lactone carbonyl lién hop tai ¢ 159,2 (C-1), 164,7 (C-14) va
mot methyl carbon tai 8¢ 22,2 (C-19) duge xac dinh thuoc phan aglycone. Ngoai ra,
10 tin hiéu caa methine carbon gin véi oxy tai 8¢ 67,1 (C-11°), 67,6 (C-8°), 68,1
(C-10%), 70,9 (C-5°), 71,0 (C-3), 73,1 (C-4"), 80,1 (C-9°), 82,3 (C-2°), 98,9 (C-1°,
C-anomer), 101,4 (C-7°, C-anomer), hai methyl carbon tai 6c 16,5 (C-12°), 16,4 (C-
6’) va mot nhom methoxy tai dc 57,0 (C-13”) dugc gan cho don vi dudong. So sanh
pho H va pho BC-NMR ciia don vi duong véi tai liéu dugc bao cdo cho thiy cau

trac ciia chat AT.02 bao gdm hai monosaccharide 1a D-fucose and D-digital ose.
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Hinh 3.10. Ph6 *H-NMR (500 MHz, CDCl3) ciia hop chdt AT.02 (gidn réng)
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Hinh 3.11. Phé 13C-NMR (125 MHz, CDCl3) cia hep chdt AT.02
Viéc gan c&c nguyén tir carbon va proton trong chat AT.02 ciing dugc xéac
nhan bang phé 2D NMR (COSY, HSQC, HMBC va NOESY). Tuong tic COSY
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gitra H-8 (6n 8,19)/H-9 (6K 7,61); H-9 (6w 7,61)/H-10 (6n 7,41); H-16 (61 7,51)/H-17
(6H 7,44), cling nhu tuong tac HMBC gitra H-8 (6w 8,19) voi C-6 (8¢ 157,3) va C-10
(8¢ 115,2); H-9 (0w 7,61) véi C-7 (8¢ 126,9), C-10 (8¢ 115,2) va C-11 (8¢ 153,1); H-
10 (6n 7,41) voi C-12 (8¢ 119,0) va C-8 (6¢c 118,4); H-16 (61 7,51) vai C-3 (oc
119,8), C-15 (8¢ 119,8) va C-18 (6c 140,2); H-17 (6n 7,44) voi C-2 (8¢ 117,7) va C-
15 (6c 146,5) cho phép xac dinh vi tri ciia cac proton trong hé vong thom véi hai
don vi &-lactone lién hop. Ngoai ra, twong tac HMBC gitra H-19 (6n 2,81)/C-2 (6¢c
117,7), C-18 (6c 140,2) va C-17 (6c 133,0), cung va4i twong tac cla proton trong
nhém hyroxyl Ce-OH (6H 11,63)/C-6 (3¢ 96,6) va C-5 (8¢ 109,0) cho phép xac dinh

vi tri cia nhom methyl va hydroxyl trong don vi aglycone nhu trong hinh 3.14.

DEPTS0
T T T T T T T T T T T T T T T T T T T T T
210 . 200 19D 1P 170 150 150 140 130 120 110 1 1] a0 ™0 7] L] 40 k1 20 1¢ PR
DEPT135

f T T T T g R T T i} T
230 200 190 180 170 160 150 140 330 120 1X0 100 30

C13CPD

Hinh 3.12. Phé DEPT ciia hop chat AT.02 trong CDCl3

Cac lién két trong don vi duong ciing dugc xac dinh thong qua tuong tac
COSY gitta H-1" (61 5,33)/H-2" (61 4,27); H-2* (0n 4,27)/H-3" (61 3,88); H-3" (oH
3,88)/H-4’ (on 3,78); H-5" (dn 3,92)/H-6" (0w 1,44); H-7" (dn 5,70)/H-8 (on 3,84);
H-8" (o1 3,84)/H-9” (dn 3,30); H-9” (6w 3,30)/ H-10" (6w 3,87); H-10" (dn 3,87)/ H-
11’ (81 4,22); H-11" (81 4,22)/H-12’ (3 1,38). Pon vi D-digitalose duoc gin vao vi
tri C-2’ cua D-fucose duge chimg minh qua twong tic trong phd HMBC giita H-2’
(81 5,33) voi C-7° (8C 101,4). Phan dudng duogc lién két vai aglycone tai vi tri C-1°
dugc chung minh boi twong tac HMBC gitra H-1" (61 5,33) vdi C-11 (d¢ 153,1).
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Hinh 3.14. Phé HMBC cua hep chat AT.02 trong CDCl3
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Dit liéu phé *H and 13C-NMR cuia hop chit AT.02 duoc trinh bay ¢ Bang 3.3
va dugc so sanh vé6i sb lidu trong tai liéu tham khao cho phép xac dinh hop chat
AT.02 la chartreusin, mdt benzonaphthopyranone glycoside da dugc phan lap va
xac dinh truéc diy tir Streptomyces chartreusis [108]. Pay la lan dau tién
chartreusin duoc phan lap tir loai Streptomyces alboniger.

Bang 3.3. Dit liéu phé *H va 3C-NMR ciia chdt AT.02 va chartreusin [108]

AT.02 Chartreusin [108]
© Sn (ppm)? Sc (ppm)® 8H (ppm)° Sc (ppm)¢
1 159,2 159,0
2 117,7 117,5
3 119,8 120,1
4 109,0 108,9
5 96,6 97,4
6 157,3 155,9
7 126,9 126,6
8 |819(d,J=80Hz) | 1184 8,09 (d, J = 8,4 Hz) 116,8
9 | 761(tJ=80Hz) | 1278 7.75(t, J= 8,4 H2) 128,9
10 | 741(d,J=80Hz) | 1152 7,54 (d, J= 8,4 Hz) 114,9
11 153,1 154,6
12 119,0 118,4
13 138,5 139,1
14 164,7 164,3
15 146,5 146,7
16 | 751(d,J=85Hz) | 12009 7.67(d, J=8,3Hz) 121,3
17 | 744(d,J=85Hz) | 1330 7.63(d, J=8,3Hz) 1335
18 140,2 139,0
19 281 (3) 22,2 281 (3) 22,2
I’ [533(d,J=75Hz) | 989 5,40 (d, J= 7,7 H2) 100,2
2’ 4,27 (m) 82,3 3,98 (M) 78,4
3 3,88 (M) 71,0 3,67 (M) 71,8
4 3,78 (M) 73,1 3,65 (M) 72,5
5 3,92 (m) 70,9 3,96 (M) 70,7
6 | 1,44(d,J=65Hz) | 164 1,00 (d, J = 6,4 Hz) 17,0
7 | 570(d,J=45Hz) | 1014 5,44 (d, J = 4,0 H2) 99,9
8’ 3,84 (m) 67,6 3,39 () 67,4
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3,30 (dd, J = 10,0; 3,10 (dd, J=10,1; 3,1
9 80,1 80,3
3,0H2) Hz)
10° 3,87 (M) 68,1 3,63 (M) 67,9
1w 4,22 (m) 67,1 4,26 (9, J=6,2Hz) 66,3
12> | 1,38(d,J= 6,5H2) 16,5 1,23 (d, J= 6,2 H2) 16,9
13 3,36 () 57,0 3,15(s) 56,4
6-OH 11,63 ()

3500 MHz, CDCl3; 125 MHz, CDCls; °400 MHz, DM SO-ds; 9100 MHz, DM SO-ds
3.2.2. Bi¢gn lugn cdu tric héa hec hep chat tir xg khudn Streptomyces
wuyuanensis VH19-A079

10
A COOH
5/ ~9 3

( ==\ 7\ HMBC

rF /2

6\_77 3 11\{1 _— COSY
Hinh 3.15. Cdu triic héa hoc ciia chat AT.03

Hop chat AT.03 duoc phéan lap dudi dang bot mau vang nhat. Pho ESI-MS
cho pic ion gia phan tir tai m/z 178,5 [M-H+H20] . Trén pho H-NMR xuét hién 5
tin hi€u proton cuia vong thom tai vi tri o4 8,15 (1H, dd, J = 6,6, 1,8 Hz, H-4), 8,03
(1H, d, J = 3,0 Hz, H-2), 7,51 (1H, dd, J = 7,2, 0,6 Hz, H-7), 7,21 (1H, m, H-6),
7,19 (1H, m, H-5), va mot tin hidu tai vi trf 84 10,94 (1H, s, NH). Phd *C-NMR cho
thiy 8 tin hiéu carbon thom tai 5c 137,8 (C-8), 132,7 (C-2), 127,4 (C-9), 123,2 (C-
6), 122,0 (C-5), 121,9 (C-4), 112,8 (C-7), 108,6 (C-3) va 1 tin hiéu nhém carboxylic
tai 5c 166,1 (C-10). Dit liéu phd NMR ctia hop chat AT.03 cho thiy céc tin hiéu dic
trung cua indole carboxylic acid.

Viéc gan phd cong huong tir proton va carbon-13 dya trén phd hai chiéu
COSY, HSQC, HMBC va NOESY. Trén pho COSY cho thiy twong tac giita H-4
(8n 8,15)/H-5 (81 7,19); H-5 (51 7,19)/H-6 (81 7,21); H-6 (81 7,21)/H-7 (3n 7,51),
cling nhu twong tac trén phd HMBC gitta H-2 (51 8,03) v6i C-3 (8¢ 108,6), C-9 (3¢
127,4) va C-8 (8¢ 137,8); H-4 (81 8,15) voi C-6 (8¢ 123,2); H-7 (81 7,51) véi C-4
(5c 121,9) va C-5 (5¢ 122,0); H-6 (81 7,21) véi C-4 (5¢ 121,9), C-5 (8¢ 122,0) va C-
7 (8¢ 112,8); H-5 (51 7,19) véi C-4 (3¢ 121,9), C-7 (5¢ 112,8) va C-8 (5¢ 137,8) da
xac dinh vi tri cia cac proton trong vong indole.

Két hop dir lidu phd NMR, MS va so sanh voéi tai liéu tham khao, hop chat
AT .03 duoc xac dinh 1a indole-3-carboxylic acid [109]. Hop chét ndy lan dau tién
dugc phan 1ap tir chung S. wuyuanensis. Hop chat indole-3-carboxylic acid thé
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hién hoat tinh khang khuan, chdng ung thu va hoat tinh khang oxy hoa [110].
Bang 3.4. Dir liéu pho *H va 3C-NMR cuia chdt AT.03 va indole-3-carboxylic

acid [ 109]
c AT.03 Indole-3-carboxylic acid [109]
8n (ppm)* 8c (ppm)® 8n (ppm)° 8c (ppm)*

1

2 8,03 (d, J=3,0) 132,7 7,94 (s) 1334
3 108,6 108,7
4 |815(dd, J=6,618Hz) | 1219 8,06 (dd, J=7,7, 1,3 H2) 122,0
5 7,19 (m) 1220 |7,16(ddd,J=77,77 13Hz) | 1224
6 7,21 (m) 1232 | 7,19(ddd,J=77,7,7,1,3Hz) | 1236
7 | 751(dd, J=7,2,06Hz) | 1128 |743(ddd,J=7,7,7,7,1,3Hz) | 1129
8 137,8 138,2
9 1274 127,6

3600 MHz, Acetone-ds; °150 MHz, Acetone-des; °500 MHz, CDs0D; 9125 MHz,
CDs0D

3.2.3. Bi¢n ludn cdu tric héa hec cac hep chat tir xa khudn Streptomyces aureus
VTCC43181
3.2.3.1. Chdt AT.04

Hop chiat AT.04 dugc phan lap dudi dang bot khong mau. Pho HR-ESI-MS
ciia AT.04 cho thiy pic ion gia phan tir tai m/z 601,3527 (tinh toan 1y thuyét cho
Ca7H29NsOg 601,3561 [M+H]*), 623,3353 (tinh toan 1y thuyét cho C27HasNsOoNa
623,3380 [M+Na]*).

N } I\II 33 29 28
27
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Hinh 3.16. Cdu triic héa hoc VA twong tdc HMBC, COSY ciia hop chdt AT.04
Trén phd 'H-NMR xuét hién 7 tin hiéu ctia methylene proton tai 84 3,62 (6H,
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t,J=6,5Hz, H-2, H-13, H-24), 3,19 (6H, t, J = 6,5 Hz, H-6, H-17, H-28), 2,79 (6H,
t, J = 6,5 Hz, H-9, H-20, H-31), 2,49 (6H, t, J = 6,5 Hz, H-10, H-21, H-32), 1,65
(6H, m, H-3, H-14, H-25), 1,53 (6H, m, H-5, H-16, H-27), 1,35 (6H, m, H-4, H-15,
H-26). Phd 3C-NMR cho thdy 7 tin hiéu ctia methylene carbon tai dc 49,1 (C-2),
40,1 (C-6), 28,9 (C-9), 31,6 (C-10), 29,7 (C-5), 27,1 (C-3), 24,6 (C-4) va hai
carbonyl carbon tai 8¢ 174,7 (C-8), 174,5 (C-11). Dit liéu phd NMR cua hop chét
AT .04 cho thiy tin hiéu dic trung cta vong macrocyclic hydroxamate.

[Spectrum from SEE01IH will (sanaple &) - VIC CLL, Expermest 1, +[DA TOF MS (20 - 4500) from 0363 min
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Hinh 3.17. Phé HR-ESI-MS ciia hop chat AT.04

Viéc gan cac tin hi€u proton va carbon trong chat AT.04 d3 duoc xac dinh
bang phd 2D NMR (COSY, HSQC va HMBC). Tuong tic COSY giira H-6 (5
3,19)/H-5 (61 1,53); H-5 (6n 1,53)/H-4 (61 1,35); H-4 (6w 1,35)/H-3 (dn 1,65); H-3
(61 1,65)/H-2 (61 3,62), cung véi twong taic HMBC gitta H-2 (61 3,62) voi C-3 (dc
27,1) va C-4 (dc 24,6);H-6 (dn 3,19) véi C-4 (6¢c 24,6), C-5 (d¢c 29,7) va C-8 (¢
174,7); H-9 (61 2,79) vai C-8 (6¢c 174,7), C-10 (6¢ 31,6) va C-11 (6¢c 174,5); H-10
(6H 2,49) v6i C-8 (8¢ 174,7) va C-9 (8¢ 28,9) cho phép xac dinh vi tri ctia cac proton
trong vong macrocyclic.

Két hop dit liéu phd NMR, MS va so sanh voéi tai liéu tham khao cho phép
xac dinh hop chat AT.04 1& nocardamin, mot vong trimer vong ctua N-hydroxy-N -
succinylcadaverine [111, 112]. Nocardamin 1a mét hydroxamate siderophore va lan
dau tién duoc phan lap tir chung Nocardia [113]. Hop chat nay cé hoat tinh
siderophore (tao phirc v6i sat) va hoat tinh chéng sot rét [111].
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Bdang 3.5. Dir liéu phé *H-NMR va 3C-NMR cuia AT.04 va nocardamin [111]

o AT.04 Nocardamin [111]
Vit 8H (ppm)? Sc (ppm)° 8n (ppm)© 8c (ppm)*

1,12,23 9,6 (br s)

2,13,24 | 3,62 (t,J=6,5Hz) 49,1 3,46 (t, J=6,9 Hz) 46,8
3,14,25 1,65 (m) 27,1 1,51 (m) 25,8
4,15, 26 1,35 (m) 24,6 1,20 (m) 23,1
5, 16, 27 1,53 (m) 29,7 1,37 (m) 28,6
6,17,28 | 3,19 (t, J=6,5Hz) 40,1 3,00 (m) 38,3
7,18, 29 7,72 (brt)

8,19, 30 174,7 172,0
9,20,31 | 2,79(t,J=6,5Hz) 28,95 2,28 (t, J=6,3Hz) 30,0
10,21, 32 | 2,49 (t,J=6,5Hz) 31,6 2,58 (m) 27,5
11, 22, 33 174,5 171,4

a500 MHz, CD30D:; P125 MHz, CD30D; €500 MHz, DM SO-ds; 9125 MHz, DM SO-ds
3.2.3.2. Chit AT.05

Hinh 3.18. Cdu triic héa hoc ciia hop chat AT.05

Chat AT.05 duoc phan lap dudi dang bot mau trang. Pho khdi ESI-MS cia
hop chat ndy cho pic ion gia phan tir tai m/'z 119 [M+Na-H20]*. Trén pho H-NMR
xuat hién hai tin hiéu cua proton olefin tai on 5,43 (1H, d, J = 8,0 Hz; H-5); 7,39
(1H, d, J = 8,0 Hz; H-6). Pho 3C-NMR xuat hién tin hiéu cua hai nhém carbony! tai
dc 164,4 (C-4); 151,7 (C-2) va 2 tin hiéu cua 2 carbon olefin tai 6¢c 100,0 (C-5);
142,6 (C-6). Tur cé4c thong tin trén, cho thay chat AT.05 cd cau tric vong lactone
gom 4 nguyén tir carbon va 2 nguyén tir oxi. Két hop céc dir liéu pho (Bang 3.6) va
so sanh véi tai lisu tham khao cho phép két luan chat AT.05 |a pleurone (4H-1,3-
dioxine-2,4-dione) tng véi cong thirc phan tir & C4H204 [114]. Hop chat pleurone
c6 hoat tinh khéng oxi hda va hoat tinh wc ché bach cau [114]. Ngoai ra, pleurone
¢6 hoat tinh e ché enzym HCV NS3 protease véi gia tri 1Cso 1& 78.9 uM [115].
Hop chét ndy dugc xem la chat co tiém nang trong phét trién thuéc khang HCV (vi
rat viém gan C) [115].
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Bdang 3.6. D liéu pho 'H-NMR va 3C-NMR cuia AT.05 so véi pleurone [115]

o AT.05 Pleurone [115]

Vit SH (ppm)? Sc (ppm)® 8H (ppm)° 8c (ppm)*
2 151,7 151,5
4 164,4 164,3
5 | 543(d,J=80Hz) | 1000 5,44 (d, J= 7,6 H2) 100,2
6 | 7,39(d,J=80Hz) | 1426 7,38(d, J=7,6 Hz) 142,2

3500 MHz, DM SO-ds: 125 MHz, DM SO-ds; €400 MHz, DM SO-ds: 9100 MHz, DM SO-ds
3.2.3.3. Chdt AT.06

Ile
Hyc)) )
O CH
H;\ R ~ N HMBC
V%
H;C N L\) 0
e H
Ala3 H,C
CH,
Leu?

Hinh 3.19. Cdu triic héa hoc va tiwong tac HMBC trong hop chdt AT.06

Hop chat AT.06 duoc phan lap dudi dang chét ran, mau trang. Phd khéi phan
giai cao HR-ESI-MS cho tin hi¢u pic ion gia phan tir tai m/z 553,3730 (tinh toan ly
thuyét cho Ca7HaNeOs 553,3714 [M*, 575,3548 (tinh todn ly thuyét cho
C27H4sNsOsNa 575,3533 [M+Na]*). Trén pho *H-NMR xuat hién 10 tin hiéu proton
tai on 3,57-3,54 (2H, m, a-H ciia Leut & Leu?), 3,50 (1H, d, J = 3,5 Hz, a-H cia
lle), 3,43 (3H, d, J= 4,5 Hz, o-H cuaAlal, Al & Alad), 1,97-1,95 (1H, m, A-H cua
lle), 1,83-1,77 (2H, m, y-H cua Leu! & Leu?), 1,83-1,59 (4H, m, f-H cua Leu® &
Leu?), 1,66-1,59 (2H, m, y-H cua lle), 1,08-1,07 (3H, d, J= 7,0 Hz, f-H cua Alad),
1,05-1,01 (9H, m, p-H cua Alat & Al&, -H of lle), 1,00-0,96 (15H, m, &H cua
Leu' & Leu?, 5-H cualle).

Phd 3C-NMR cho thdy tin hiéu ciia 9 nhom methyl, 3 nhém methylene, 9
nhém methin va 6 nhom carbonyl tai 6c 175,2 (C=0, Leu), 174,5 (C=0, Ala), 174,0
(C=0, Ile). Dir liéu pho NMR ciia hgp chat AT.06 cho thay tin hiéu dic trung cla



76

vong hexapeptide. Trinh tu sip xép cac gbc amino acid trong hop chat AT.06 dugc
xac dinh bang phé HMBC. Tuong tac gitta H-a (Ala) (8n 3,43) v6i C=0 (Ala) (3¢
174,5) va C=0 (Leu) (6c 175,2); H-p (Ala) (6n 1,08-1,01) v4i C-a (Ala) (6¢c 61,8);
H-o (Leu) (6n 3,57-3,54) voi C=0 (Ala) (6c 174,5) va C=0 (Leu) (6c 175,2); H-S
(Leu) (6n 3,57-3,54) vii C=0 (Leu) (6c 175,2) va C-a (Leu) (6c 54,7); H-o (I1€) (o
3,50) voi C=0 (Ala) (6c 174,5) va C=0 (lle) (¢ 174,0), H-p’ (lle) (én 1,05-1,01)
v6i C-a (Il€) (5c 60,9) vaC-y (lle) (8¢ 25,9). Su két ndi giita cac phéan tir amino acid
dugc khang dinh qua phd -IDA TOF MS/MS tai m/z 340 [Ala-Leu-Ala-Leu - COJ,
255 [Ala-Leu-Ald], 227 [Ala-Leu-Ala - COJ". Két hop phé NMR, HR-ESI-MS va
SO sanh voi tai ligu tham khao, hop chat AT.06 duoc xac dinh 1a halolitoralin A,
mot hexapeptide vong gdom Ala (x3), Leu (x2) va Ile [116, 117]. Halolitoralin A
dugc phan lap tir xa khuan bién Halobacillus litoralis YS3106 (Bién Hoang Hai,
Trung Qudc) [116]. Hop chat nay thé hién hoat tinh khang khudn manh, hoat tinh
chdng giun san va hoat tinh chéng ung thu yéu [116].

3.24. Bi¢n lugn cdu tric héa hec hep chat tir xg khudn Streptomyces
spiroverticillatus VH19-A067

O
16 14 12 10 8 5 3

1 "OH
15 11 9 7 6 4
17 13 2

Hinh 3.20. Cdu triic héa hoc ciia hop chdt AT.07

Hop chit AT.07 dugc phéan lap dudi dang chat ran, mau hong nhat. Pho khoi
phéan giai cao HR-ESI-MS cho tin hi¢u pic ion gia phan tir tai m/z 267,2335 (tinh
toan 1y thuyét cho C17Hz102267,2324 [M-H]") cho phép xéac dinh cong thirc phan tir
la C17H3205. Trén phé 1H-NMR xuit hién tin hiéu cta hai proton olefin tai on 5,36
(2H, m, H-6, H-7), 11 tin hi€u proton cua nhom methylen tai 6 2,30 (2H, m, H-2),
2,06 (4H, m, H-5, H-8), 1,61 (2H, m, H-3), 1,34 (2H, m, H-4), 1,33 (2H, m, H-9, H-
10, H-11, H-12, H-13), 1,20 (2H, H-14), mdt tin hiéu ctia nhém methine tai o1 1,54
(1H, m, H-15) va 2 nhdm methyl tai 4 0,91 (6H, m, H-16, H-17).

Phd 3C-NMR xuét hién 17 tin hiéu trong d6 mot tin hiéu carbon ctia nhém
carboxylic acid tai 6c 177,8 (C-1), tin hiéu cua hai carbon olefin tai é¢ 130,8 (C-6,
C-7), mot tin hi¢u cia methin carbon tai 6c 29,1 (C-15), 10 tin hiéu methylen
carbon tai 6c 40,2 (C-14), 35,0 (C-2), 33,0 (C-9, C-12), 30,7 (C-4), 28,5 (C-10, C-
11), 28,1 (C-5), 26,1 (C-3), 23,7 (C-13) va tin hiéu cua hai methyl carbon tai doc
23,0 (C-16, C-17). Viéc gan céac sb liéu phd NMR duogc xac dinh dua trén co so két
hop phéan tich dix liéu phd hai chiéu HSQC, COSY, NOESY vaHMBC.
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Tuong tac COSY gitra H-2 (8u 2,30)/H-3 (81 1,61); H-3 (8n 1,61)/H-4 (5
1,34); H-4 (31 1,34)/H-5 (81 2,06); H-8 (81 2,06)/H-9 (81 1,31); H-14 (51 1,34)/H-
15(8n 1,54); H-15 (81 1,54)/H-16, H-17 (31 0,91). Pho HMBC xuét hién twong tac
gitta H-2 (81 2,30) voi C-1 (8¢ 177,8), C-3 (8¢ 26,1) va C-4 (5¢ 30,7); H-3 (51 1,61)
v6i C-1 (8¢ 177,8), C-2 (8¢ 35,0) va C-4 (8¢ 30,7); H-5, H-8 (51 2,06) véi C-6, C-7
(8¢ 130,8); H-6, H-7 (81 5,36) voi C-5, C-8 (8¢ 28,1); H-15 (81 1,54) vai vai C-16,
C-17 (23,0). Tuong tac NOESY gitra H-6 (o+ 5,36)/H-7 (61 5,36) cho phép xac dinh
ciu trac tuong ddi cua AT.07. Két hop phan tich cac dit liéu phd va so sanh véi tai
liéu tham khao cho phép xac dinh cau tric caa hop chat AT.07 1&(62)-15-methyl-6-
hexadecenoic acid [118].

16 14 7\ HMBC
& ’/E\ r‘\J o
15 ) 3 11 - COSY

17

Hinh 3.21. Twong tic HMBC, COSY ciia hop chdt AT.07
3.2.5. Bi¢n lugn cdu trac hoa hec cac hep chdt tir xa khudn Streptomyces
alboniger VH19-A105B
3.2.5.1. Chdt AT.08
Hop chat AT.08 duogc phan lap & dang dau, mau nau. Pho khdi phan giai cao
HR-ESI-MS cho tin hiéu pic ion gia phan tir tai m/z 313,2196 (tinh toan 1y thuyét
cho C21H2002 313,2168 [M-H]").

Hinh 3.22. Cdu triic va twong tiac COSY, HMBC, NOESY ciia hop chat AT.08
Phd 'H-NMR xuét hién 3 tin hiéu cta vong thom tai n 6,14 (2H, d, J =25
Hz, H-4, H-6), 6,09 (1H, m, H-2) cho théiy vong thom véi 3 nhom thé & cac Vi tri
1,3,5; 7 tin hiéu proton olefin tai on 5,83 (1H, m, H-14"), 5,42 (1H, m, H-12"), 5,40
(1H, m, H-11°), 5,35 (1H, m, H-8"), 5,34 (1H, m, H-9°), 5,02 (1H, m, H-15"a), 4,96
(1H, m, H-15°b), va 9 tin hiéu ciia nhém methylene tng v6i &4 2,83 (2H, m, H-
13%), 2,81 (2H, m, H-10"), 2,45 (2H, t, J = 7,5 Hz, H-1"), 2,08 (2H, m, H-7"), 1,56
(2H, m, H-2"), 1,32 (2H, m, H-6"), 1,30 (4H, m, H-3’, H-4"), 0,93 (2H, m, H-5").
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Hinh 3.24. Ph6 *H-NMR (500 MHz, CD30D) ciia chat AT.08 (gidn réng)
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Hinh 3.25. Phé 8C-NMR (125 MHz, CD30D) ciia hop chdt AT.08

, | ' | :
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Hinh 3.26. Phé BC-NMR (125 MHz, CD3OD) ciia chat AT.08 (gidn réng)
Phd 3C-NMR xuit hién 6 tin hiéu carbon cia vong thom tng véi dc 159,3
(C-1, C-3), 146,3 (C-5), 107,9 (C-4, C-6), 100,9 (C-2), 6 carbon olefin tai 5c 137,9
(C-14%), 130,2 (C-8’, C-9), 128,7 (C-12°), 127,8 (C-11°), 115,0 (C-15") va 9 tin
hiéu ndm trong ving ankyl ung véi 8¢ 36,9 (C-17), 32,3 (C-13°), 31,4 (C-2°), 30,8
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(C-4"),30,4 (C-3"), 23,7 (C-6), 23,0 (C-5"), 28,1 (C-7°), 26,4 (C-10’). Viéc gan cac
tin hiéu dya trén co s& két hop véi dir liéu phé COSY, HSQC, HMBC va NOESY.

Dit liéu phd COSY chi ra twong tic cta cac proton trong nhém allyl giira H-
15” (dn 5,02)/H-14’ (6n 5,83); H-12’ (dH 5,42)/H-13’ (61 2,83); H-7" (dH 2,08)/H-8’
(6n 5,35), H-6" (dn 1,32); H-1" (6 2,45)/H-2° (on 1,56); H-6" (dn 1,32)/H-5" (SH
0,93); H-5" (61 0,93)/H-4’ (61 1,30). Vi tri ciia nhom ankyl cling dwoc xac dinh dua
vao tuong tac trén pho HMBC giita H-7" (8n 2,08) v6i C-8°, C-9° (8¢ 130,2); H-10
(OH 2,81) voi C-117 (8¢ 127,8), C-12’ (6¢ 128,7); H-5" (61 0,93) vdi C-16" (8¢ 23,7),
H-6> (61 1,32) voi C-4° (¢ 30,8); H-4 (61 1,30) vdi C-3° (6¢ 30,4). Ngoai ra, trén
phé HMBC con xuat hién tuong tac gitra H-1" (81 2,45) véi C-4, C-6 (5¢ 107,9), C-
5 (8¢ 146,3), C-2’ (8¢ 32,4), C-3’ (8¢ 30,4); H-2 (8K 6,09) voi C-1, C-3 (6c 159,3),
C-4 (6c 107,9); H-6 (61 6,14) véi C-1 (8¢ 159,3), C-2 (6¢c 100,9), C-4 (6c 107,9),
C-1’ (3¢ 36,9), cho thdy nhom allyl lién két v6i vong thom tai vi tri C-5. Phd
NOESY ciing cho thdy twong tic gitra H-4 (8u 6,14)/H-6 (6u 6,14); H-1> (8n
2,45)/H-2’ (6n 1,56), H-8” (8n 5,35)’/ H-9* (8n 5,34)’; H-11" (6w 5,40)°/ H-12* (SH
5,42)° cho phép xac dinh cdu hinh twong ddi cua hop chit AT.08.

Két hop dir liéu phd NMR, HR-ESI-MS va so sanh véi tai liéu tham khao,
hop chat AT.08 dugc xac dinh 13 cardoltriene [119]. Hop chit nay c6 hoat tinh
chéng sét rét tot (ICso = 5,69 uM) va hoat tinh chdng con tring d6i voi chung
Leishmania amazonensis [120, 121].
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Hinh 3.27. Phé HMBC ciia hop chat AT.08 trong CD30D
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3.2.5.2. Chdt AT.09

Hinh 3.28. Cdu triic héa hoc ciia chat AT.09
Hop chat AT.09 dugc phéan lap ¢ dang dau, mau nau. Pho khéi phéan gidi cao
HR-ESI-MS cho tin hiéu pic ion gia phan tir tai m/z 596,3325 (tinh toan 1y thuyét
cho CasHa7NOsNa 596,3352 [M+Na]*), 572,3406 (tinh toan 1y thuyét cho
CasHasNOs 572,3376 [M-H]") cho phép xéac dinh cong thirc phan tir ctia hop chat
AT.09 la CzsH47NOs.

Spacium Fam 20202 3Hang wiff2 (sampla 12) - 105EDE, Expenmant 1, -I0A TOF M5 (20 - 2000) Fam 0425 min
7000 572.3406
500 |
G000
5500
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203 2660
2500
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250,234

Intenshy, cps
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Hinh 3.29. Phé (-)-HR-ESI-MS ciia chdt AT.09
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Hinh 3.31. Phé *H-NMR (500 MHz, CDCl3) ciia chdt AT.09 (gidan réng)

Pho 'H-NMR xuét hién 6 tin hiéu cua vong thom tai 84 6,98 (2H, d, J= 8,5

Hz, H-3>’, H-5""), 6,47 (2H, dd, J = 8,5, 3,0 Hz, H-2"*, H-6"), 6,29 (1H, m, H-6),
6,22 (1H, br s, H-2), 9 tin hiéu proton olefin tai on 5,88 (1H, m, H-7"""), 5,83 (1H,
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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-15") va 11 tin hiéu cua nhém
methylene tng vai on 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 Hz, 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 thiy 2 tin hiéu ctia nhém methine tai dn 4,79
(1H, m, H-5"""), 3,97 (1H, m, H-4’"*) va 1 tin hiéu ctia nhém methyl tai o1 1,25 (3H,
m, H-9°"").

Pho 3C-NMR xuét hién 12 tin hiéu carbon ctia vong thom tng véi dc 155,5
(C-3), 14,8 (C-1), 144,1 (C-5), 143,8 (C-1""), 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 dc
138,5 (C-7"""), 136,9 (C-14°), 130,9 (C-8’,) 129,3 (C-12’), 127,6 (C-9°), 126,9 (C-
11°), 124,6 (C-6"), 114,7 (C-15’), 11 tin hi¢u nam trong vung ankyl no ing vdi oc
33,5(C-1"), 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 BC-NMR con cho thdy tin hiéu ctia nhom
methylene tai 6c 35,3 (C-3""’), 2 nhom methine tai 6c 84,7 (C-5""), 55,5 (C-4""") va
1 nhém lactone carbonyl tai 8¢ 174,9 (C-2°*"). So sanh dit liéu phd *H va 3C-NMR
v6i dir liéu ctia AT.08 cho thdy ciu trac ctia hop chat AT.08 va AT.09 tuong tu
nhau.

220 200 180 160 140 120 100 B0 60 40 20 ppm

Hinh 3.32. Phé *C-NMR (125 MHz, CDCl3) ciia chdt AT.09
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Hinh 3.33. Phé BC-NMR (125 MHz, CDCl3) ciia chat AT.09 (gidn réng)

Sur gan két cac tin hiéu phd H va 8C-NMR duogc khang dinh dya trén céc
tuong tac xuét hién trén phd HSQC, COSY va HMBC. Phé COSY ciing cho thay sy
phtl hop vé6i sy gin két nhu trén khi xudt hién cac tuong tic ctia cc proton trong
vong thom gitta H-2"* (8w 6,47)/H-3"’ (dn 6,98); H-6"" (6w 6,47)/H-5 (6K 6,98) va
tuong tac cua cac proton trong nhom allyl gitra H-15" (6n 5,04)/H-14" (61 5,83); H-
12’ (61 5,42)/H-13" (8n 2,82); H-13" (61 2,82)/ H-14’ (61 5,83); H-11" (oH 5,41)/H-
10* (0n 2,77); H-9’ (61 5,34)/H-10" (61 2,77); H-7" (dn 2,02)/H-8” (6w 5,36), H-6
(6n 1,27); H-1" (61 2,50)/H-2" (8K 1,48); H-2" (6w 1,48)/H-3" (6w 1,27); H-7"" (OH
5,88)/H-8"" (61 4,34), H-6""" (81 5,73); H-8"" (01 4,34)/H-9°>" (01 1,25); H-3"" (OH
2,96)/H-4>"" (01 3,97); H-4>" (81 3,97)/H-5""" (01 4,79); H-5"" (1 4,79)/H-6""" (SH
5,73).

DEPTS0

DEPT135

Hinh 3.34. Ph6 DEPT ciia chat AT.09 trong CDCl3
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Hinh 3.36. Phé HMBC ciia chdt AT.09 trong CDCl3
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Hinh 3.38. Phé NOESY ciia chdt AT.09 trong CDCl3
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Trén phé HMBC xuét hién tuong tac gitta H-17 (8n 2,50) voi C-4 (3¢ 117,1),
C-5 (8¢ 144,1), C-6 (8¢ 108,8); H-2 (oH 6,22) voi C-4 (6¢c 117,1); H-6 (6H 6,29) vai
C-2 (8¢ 101,0), C-4 (3¢ 117,1), C-1" (8¢ 33,5), cho thay mach nhanh allyl lién két
v6i vong thom tai vi tri C-5. Vi tri thé ctia mach nhanh phenyl vao vong phenolic &
vi tri C-4 dugc xac dinh dya vao tuong tac gitra H-7" (6w 3,86) vai C-3 (6¢c 155,3),
C-5 (8¢ 144,1); H-5"" (61 6,98) vai C-1" (8¢ 143,8), C-3°” (129,1), C-7"’ (29,6); H-
3 (6n 6,98) voi C-1"’ (6c 143,8), C-5" (129,1); H-2" (dn 6,47) vdi C-6"" (8¢
114,1) trong phé HMBC. Tuong tac NOESY giira H-2"" (814 6,47)/H-4>" (81 3,97),
H-5" (0w 4,79); H-4">" (8 3,97)/H-5""" (81 4,79); H-5""" (81 4,79)/H-6"" (81 5,73),
H-7""" (6w 5,88); H-6""" (8n 5,73)/H-7""" (61 5,88); H-8 (61 5,36)°/ H-9’ (61 5,34)’;
H-11" (8w 5,41)’/ H-12’ (81 5,42)’ cho phép xac dinh cdu hinh twong ddi cia hop
chit AT.09 nhu trong hinh 3.39.

Dit lidu pho *H va 3C-NMR cua hop chat AT.09 dugc trinh bay ¢ Bang 3.7.
Tir cac dit liéu pho duoc trinh bay & trén c6 thé két luan chat AT.09 1a chat méi va
duoc dat tén 1a cardoltriene M.

COSY

Hinh 3.39. Twong tic HUBC, COSY va NOESY trong hop chat AT.09
Bdang 3.7. Dit liéu phé *H va BC-NMR ciia chat AT.08 va AT.09

AT.08 AT.09 Cardoltriene[119]
8n (ppm)? 8c (ppm)® 8n (ppm)°© 8c (ppm)* 8n (ppm)° 8c (ppm)’
1593 1548 156,4
6,09 (1H, m) 100,9 6,22 (1H, br 9) 101,0 6,17 (1H, br 9) 100,2
159,3 1553 156,4
6,14 (1H,d, J=25 6,24 (1H,d, J =
107,9 1171 108,1
Hz) 1,8Hz)
146,3 144,1 146,2
6,14 (1H,d, J=25 6,24 (1H,d, J =
107,9 6,29 (1H, m) 1088 108,1
Hz) 1,8Hz)
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245 (2H,t,J= 2,50 (2H,t,J= 2,44 (2H,t,J =
I 36,9 33,5 35,8
7,5Hz) 75H2) 7,7 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,q,J=
7 2,08 (2H, m) 28,1 2,02 (2H, m) 27,2 27,2
6,6 Hz)
8’ 5,35 (1H, m) 130,2 5,36 (1H, m) 130,9 5,37 (1H, m) 1304
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
1w 5,40 (1H, m) 127,8 5,41 (1H, m) 126,9 5,37 (1H, m) 127,6
12’ 5,42 (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) 31,5
5,82 (1H,
14° 5,83 (1H, m) 137,9 5,83 (1H, m) 136,9 ddt, J=17,1, 136,8
10,3, 6,2 Hz)
5,05 (1H, dg, J
=17,1,1,6 Hz)
5,02 (1H, m)
15° 115,0 5,04 (1H, m) 114,7 4,98 (1H, dg, J 114,7
4,96 (1H, m)
=10,3,1,6
Hz)
1” 143,8
6,47 (1H, dd, J
2” 1141
=8,5,3,0H2)
6,98 (1H,d, J =
3”7 129,1
8,5 Hz2)
4> 130,3
6,98 (1H,d, J =
57 129,1
8,5 Hz)
6,47 (1H, dd, J
6”’ 1141
=8,5,3,0H2)
7 3,86 (2H, s) 29,6
1’ 29
2’ 174,9
2,96 (1H, m)
3 240(1H,d,J= 35,2
3,5H2)
4> 3,97 (1H, m) 55,5
5 4,79 (1H, m) 84,7
6’ 5,73 (1H, m) 124,6
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7 5,88 (1H, m) 138,5
8 4,34 (1H, m) 67,5
9 1,25 (3H, m) 23,2

3500 MHz, cDbs0D; "125 MHz, cb:0D; 500 MHz, CDCl3; 9125 MHz, CDCls, 300 MHz,
CDCl3; 100 MHz CDCl3
3.2.5.3. Chdt AT.10
Hop chat AT.10 duoc phan lap dudi dang bot, mau vang luc. Dya vao phé
NMR cho thiy céu tric cua hop chat AT.10 trung v6i hop chit AT.02 la
chartreusin.

3.2.5.4. Chat AT.11

Hop chat AT.11 duoc phan lap duéi dang chat ran, mau cam. Cong thac phan
tr cua hop chat AT.11 1& Ca1H1807 duoc x&c nhan qua pic ion gia phan ti tai tai m'z
382,1053 (tinh toan |y thuyét cho C21H1s07 382,1059 [M]) trong phd khéi HR-ESI-
MS.

Pho 'H-NMR xuét hién 2 tin hiéu proton cia nhém hydroxyl tai 8y 12,09
(1H, s), 12,51 (1H, 9), tin hiéu proton ctia vong thom tai én 7,83 (1H, dd, J = 7,5,
1,0 Hz, H-1), 7,67 (1H, t, J = 8,0 Hz, H-2), 7,64 (1H, s, H-11), 7,28 (1H, dd, J =
8,0, 1,0 Hz, H-3). Ngoai ra, XUat hién 2 tin hiéu singlet cia nhém methyl tai o4 3,48
(3H, s, H-15), 1,42 (3H, s, H-13) va 5 tin hiéu proton cua vong no tai o1 3,91 (1H, s,
H-10), 3,06 (1H, ddd, J = 19,0, 6,5, 3,0 Hz, H-7a), 2,90 (1H, m, H-7b), 2,32 (1H, m,
H-8a), 1,92 (1H, m, H-8b).

Hinh 3.40. Cdu triic héa hoc ciia chat AT.11

Phé 3C-NMR xuat hién 21 tin hiéu carbon, trong d6 hai tin hiéu carbonyl
ctavong quinon tai é¢c 192,8 (C-5), 181,6 (C-12), mét tin hi¢u carbonyl cia ester tai
dc 171,6 (C-14), 12 tin hiéu carbon cta vong thom tai dc 162,5 (C-4), 161,0 (C-6),
142,0 (C-10a), 137,1 (C-2), 133,7 (C-6a), 133,6 (C-124), 130,7 (C-11a), 124,5 (C-
3), 121,1 (C-11), 119,9 (C-1), 115,9 (C-4a), 113,6 (C-5a), bdn tin hiéu carbon caa
vong no tai é¢ 69,6 (C-9), 57,5 (C-10), 30,8 (C-8), 20,1 (C-7) va hai tin hiéu methyl
carbon tai 8¢ 52,5 (C-15), 27,4 (C-13). Dit lidu NMR cho thdy xuit hién céc tin hiéu

dic trung cua hop chat anthraquinone. Diéu nay ciing duoc x&c nhin qua twong tic
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COSY va HMBC. Tuong tac COSY gitta H-1 (61 7,83)/H-2 (61 7,67); H-2 (SH
7,67)/H-3 (8n 7,28); H-8a (dn 2,32)/H-7a (61 3,06); H-8b (o1 1,92)/H-7b (3n 2,90).
Phdé HMBC xuét hién cac tuong tac gitta H-1 (5n 7,83) vé6i C-3 (8¢ 124,5), C-4a (5¢
115,9) va C-12 (6¢c 181,6) ; H-2 (6n 7,67) v6i C-4 (8¢ 162,5) va C-12a (6¢ 133,6); H-
3 (B 7,28) voi C-1 (8¢ 119,9)va C-4a (6c 115,9); H-7a (dn 3,06) voi C-6a (dc
133,7), C-8 (8¢ 30,8) va C-9 (8¢ 69,6) ; H-7b (8 2,90) voi C-6a (d¢c 133,7), C-8 (dc
30,8)va C-10a (6c142,0) ; H-10 (dn 3,91) vai C-6a (6c 133,7), C-8 (6¢c 30,8), C-9
(8¢ 69,6), C-10a (8¢ 142,0), C-11 (8¢ 121,1)vaC-14 (8¢ 171,6) ; H-11 (dn 7,64) Voi
C-5a (dc 113,6), C-6a (6c 133,7), C-10 (6¢c 57,5), C-11a (8¢ 130,7) va C-12 (éc
181,6) ; H-13 (8w 1,42) véi C-9 (6¢ 69,6), C-10 (dc 57,5) va C-8 (dc 30,8) ; H-15
(61 3,48) véi C-14 (8¢ 171,6). Ngoai ra, tuong tac gitta4-OH (61 12,09) vai C-3 (dc
124,5), C-4 (3¢ 162,5) va C-4a (8¢ 115,9) ; 6-OH (8w 12,51) v6i C-5a (¢ 113,6), C-
6 (8¢ 161,0) va C-6a (8¢ 133,7) cho thay hai nhém hydroxyl duoc gan vao vong
thom tai vj tri C-4 va C-6. Céu triic twong ddi cua hop chat AT.11 duoc xac dinh
qua twong tac trong phd NOESY gita H-1 (8 7,83)/H-2 (3n 7,67); H-2 (81
7,67)/H-3 (6n 7,28) ; H-8a (dn 2,32)/H-7a (6n 3,06) ; H-8b (6n 1,92)/H-7b (8H
2,90) ; H-8a (61 2,32)/H-13 (81 1,42); H-10/H-11 (8w 7,64), H-13 (81 1,42).

Két hop dir liéu phd NMR, MS va so sanh véi tai liéu tham khao cho phép
x4ac dinh chat AT.11 & 7-deoxyauramycinone (9-epi-7-deoxy-nogalamycinone
[122]. Hop chét ndy c6 hoat tinh khang khuin ddi véi chung Bacillus subtilis,
Sreptomyces viridochromogene, Staphylococcus aureus va Escherichia coli vai gia
tri MIC khoang 20ug/mL [123].

o 0+_0
S €
')’OH ~— HMBC

&(OH) I Qo _H/‘ —  COSY

Hinh 3.41. Twong tic HMBC va COSY ciia hop chdt AT.11
Bang 3.8. Dit liéu phé *H-NMR va 3C-NMR cuia AT.11 so véi 7-

~N

deoxyauramycinone [ 122]
AT.11 7-deoxyauramycinone [122]
v 1 (Ppm)? e 1 (PPM)° i
(ppm)° (ppm)*
1 783(dd,J=75,10Hz) | 1199 | 7,80(dd,J=75,11Hz) | 120,2
2 7,67 (t, J=8,0 Hz) 1371 | 7,66 (dd,J=84,74Hz) | 1373
3 7,28(dd,J=8,0,10Hz) | 1245 | 7,27(dd,J=84,1,1Hz) | 1248
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4 162,5 162,7
4-OH 12,09 () 12,08 (9)
4a 115,9 116,2
5 192,8 193,1
5a 113,6 113,8
6 161,0 161,2
6-OH 12,51 (s) 12,50 (s)
6a 133,7 133,8
3,06 (ddd, J = 19,0, 6,5, 3,03 (ddd, J=19,1, 6,7,
3,0 H2) 3,0H2)
7 20,1 20,4
2,90 (m) 2,86 (ddd, J = 18,7, 10,3,
6,9 Hz)
2,32 (m) 2,31 (m)
8 1,92 (m) 30,8 1,90 (ddd, J=13/4, 6,7, 31,1
1,1 H2)
9 69,6 69,9
10 3,91 (9) 57,5 3,89 (9) 57,7
10a 142,0 142,2
11 7,64 (s) 1211 7,62 (s) 121,4
1lla 130,7 131,0
12 181,6 181,9
12a 133,6 134,0
13 1,42 () 27,4 1,40 (s) 27,7
14 171,6 171,9
15 3,48 (s) 52,5 3,73(9) 52,8

a500 MHz, CDCl3; P125 MHz, CDCl3; °600 MHz, CDCls; 9150 MHz, CDCl3
3.2.6. Bi¢n lugn cdu trac hoa hec hep chdt tir xa khudn Streptomyces cyaneus
VTCC43860

7~ X\

HO ¥ - OH
<\ ~—x HMBC
o A\( /A 5 - COSY

Hinh 3.42. Cdu triic héa hoc va twong taic HMBC, COSY ciia hop chdt AT.12
Hop chat AT.12 duoc phén lap dudi dang bot, mau tring. Cong thirc phan tir

ctia hop chat nay 1a CisH14Os duoc xac dinh qua pic ion gia phan tir tai m/z
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235,0960 (tinh toan 1y thuyét cho Ci3H1504 235,0970 [M+H]*), 257,0783 (tinh toan
ly thuyét cho CisH1404Na 257,0790 [M+Na]*), 233,0827 (tinh toan 1y thuyét cho
C13H1304 233,0814 [M-H]") trong phé HR-ESI-MS.

Pho H-NMR xuét hién mét tin hiéu proton cuia vong thom tai 6n 6,73 (1H, s,
H-5), mot tin hiéu cia nhom oxymethine tai on 4,42 (1H, m, H-3), ha tin hiéu
proton methylene tai 6y 3,18 (1H, dd, J = 16,5, 4,0 Hz, H-4a), 2,98 (1H, dd, J =
16,5, 7,5 Hz, H-4b), 2,95 (1H, dd, J = 15,5, 3,0 Hz, H-24d), 2,72 (1H, dd, J = 15,5,
3,0 Hz, H-2b) va hai nhém methyl tai o4 2.77 (3H, s, H-12), 2.62 (3H, s, H-13).
Trén phé 3C-NMR cho thay hai tin hiéu ctia nhom carbonyl tai dc 207,0 (C-11),
196,3 (C-1), 6 tin hi¢u carbon vong thom tai dc 162,0 (C-6), 147,5 (C-10), 144,9
(C-8), 130,5 (C-7), 125,0 (C-9), 116,2 (C-5), mdt tin hiéu carbon oximethin tai dc
65,8 (C-3), hai carbon methylen tai 6c 49,3 (C-2), 39,7 (C-4) va hai tin hi¢u nhom
methyl tai 6c 32,7 (C-13), 22,5 (C-12).

Sy gan két cac tin hiéu phd 'H va 3C-NMR duoc khang dinh dua trén cac
tuong tac xuat hién trén phdo HSQC, COSY va HMBC. Phé COSY cho thay tuong
tac gitra H-2b (61 2,72)/H-3 (61 4,42); H-3 (61 4,42)/H-4a (6w 3,18), H-4b (oH
2,98). Tuong tac HMBC gitta H-2a (61 2,95) véi C-3 (3¢ 65,8) va C-4 (6¢ 39,7); H-
2b (8K 2,72) v6i C-1 (¢ 196,3), C-3 (6¢ 65,8) va C-4 (6c 39,7); H-4b (61 2,98) vai
C-2 (8¢ 49,3), C-3 (6¢c 65,8) va C-9 (6c 125,0); H-5 (6n 6,73) vai C-4 (6c 39,7), C-6
(6c 162,0) va C-9 (8¢ 125,0); H-12 (6H 2,77 )véi C-8 (6c 144,9) va C-9 (dc 125,0);
H-13 (61 2,62) véi C-11 (8¢ 207,0). Ngoai ra, tuong tac gitra H-5 (6w 6,73) véi C-7
(8¢ 130,5); H-12 (6w 2,77 ) v&i C-7 (6c 130,5) vaH-13 (6H 2,62) vai C-7 (6¢ 130,5)
cho thay nhom acetyl chi duoc gian ¢ vi tri C-7. Dit liéu phéd NMR cho thay céc tin
hiéu dic trung cua khung tetralone. Dwra vao viéc phan tich phd NMR, MS va so
sanh voi tai liéu tham khao cho phép két luan hop chat AT.12 |a 7-acetyl-3,6-
dihydroxy-8-methyl tetralone [124]. Hop chat nay da dugc phan lap tir xa khuan
Micromonospora sp. SA246 va cé hoat tinh trc ché qua trinh peroxy hoéa lipid véi
gia tri ICs01a 1,89 pg/mL [124].

Bdng 3.9. Dir liéu phé *H va BC-NMR ciia chat AT.12 va 7-acetyl-3,6-dihydroxy-
8-methyl tetralone [ 124]

AT 10 7-acetyl-3,6-di hydroxy-8-methyl
C ' tetralone [124]
8w (ppm)? 8c (ppm)° 8w (ppm)° 8c (ppm)*
1 196,3 197,3
) 2,95 (1H, dd, J = 15,5, 3,0 Hz) 49,3 2,71 (1H, dd, J = 16,0, 3,6 Hz) 49,2
2,72 (1H, dd, J = 15,5, 3,0 Hz) 2,45 (1H, dd, J = 16,0, 6,8 Hz)
3 4,42 (1H, m) 65,8 4,15 (1H, m) 64,9




93

, | 318(1H,dd,J=16540H7) [ 397 [308(1H dd J=160,36H2) 39,9
2,98 (1H, dd, J = 16,5, 7,5 Hz) 277 (1H, dd, J = 16,0, 6,8 Hz)
5 6,735 116,2 6,60 s 1138
6 162,0 1571
7 130,5 130,9
8 144.9 137,7
9 125,0 1234
10 1475 1455
11 207,0 205,7
12 277s 225 229s 185
13 2625 32,7 2,36 32,4

%500 MHz, CDCl3; ®125 MHz, CDCls; DM SO-ds; ¢ DMSO-ds

3.2.7. Bi¢n lugn cdu trac héa hec hep chdt tir xg khudn Streptomyces sp.
VTCC43168

Hop chit AT.13 duoc phan 1ap dudi dang chét rin, mau tring. Cong thic
phan tir caa hop chat dugc xac dinh [a CsH1:NO; dya vao pic ion gia phan tir tai m/z
115,8 [M-H]" trén pho (-)-ESI-MS. Phd 'H-NMR caa chat AT.13 xuat hién mot tin
hiéu proton methine gin véi nthém chac amin tai 8y 3,32-3,40 (1H, m, H-2), mot tin
hiéu proton methine tai on 2,27 (1H, m, H-3) vahai tin hiéu proton methyl tai 61 1,08
(3H, d, = 7,0 Hz, H-4), 1,03 (3H, d, J = 7,0 Hz, H-5).

Hinh 3.43. Cdu triic héa hoc ciia chat AT.13

Pho 13C-NMR va DEPT ciia chat AT.13 xuat hién 5 tin hiéu, bao gom hai tin
hiéu carbon methine vai 6c 61,8 (C-2), 31,0 (C-3), hai tin hiéu carbon methyl véi 8¢
19,3 (C-4), 17,7 (C-5) va 1 tin hiéu cia nhdom carboxy! véi é¢c 180,3 (C-1).

Trén co sé phan tich dir liéu phd trén cho phép két luan chat AT.13 lavalin
(Acid 2-amino-3-methylbutanoic) [125]. Valin 1a mot amino acid thiét yéu, tham
giaquatrinh tong hop protein.

Bang 3.10. Dir liéu pho H va 3C-NMR cua chat AT.13 va valin [ 125]

C AT .13 valin [125]
S (ppm)? Sc (ppm)° Sc (ppm)°

1 180,3 175,2

2 3,32-3,40 (1H, m) 61,8 61,2

3 227 (1H, m) 31,0 29,8
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4 1,08 (3H,d,J=7,0Hz) 19,3 19,0
5 1,03(3H,d,J=7,0Hz) 17,7 17,8

3500 MHz, CD30D; P125 MHz, CD30D; 600 MHz, D,O

3.2.8. Bién lugn cdu trac hoa hoc cac hep chdt tir xa khudn Actinoplanes
missouriensis VTCC40900
3.2.8.1. Chat AT.14

Hop chit AT.14 duoc phéan 14p dudi dang tinh thé hinh kim, khong mau. Phé
khéi ESI-MS ctia hop chat AT.14 cho pic ion gia phan tir tai m/z 140,7 [M-H]".
Trén phd *H-NMR xuat hién hai tin hiéu tai &n 7,95 (1H, s, H-2), 6.51 (1H, s, H-4)
vamot nhém oximethylen tai dn 4,42 (2H,s, H-7). Phd 3C-NMR xuét hién tin hiéu
cua mot nhém carbonyl tai 6c 177,2 (C-6); tin hiéu cua bon carbon vong thom tai dc
170,2 (C-5), 147,4 (C-3), 141,0 (C-2) va 110,6 (C-4); va mot carbon oximethylen
tai 8c 61,2 (C-7). So sanh véi tai liéu tham khao, cho phép két luan chat AT.14 1a
dan xuat ciia vong furan [126]. Pho NMR cila chat AT.14 hoan toan tring khép voi
5-hydroxymethylfuran-3-carboxylic acid hay flufuran. Flufuran duogc phan lap lan
dau tién tir chung nam Polyporus arcularius [126]. Flufuran thé hién hoat tinh
khang ndm ddi voi chung Phytophthora cinnamomi va P. nicotianae. Hop chat nay
con thé hién hoat tinh &c ché enzyme monoamine oxidase (MAO), mot enzym c6
lién quan dén cac bénh vé than kinh nhu tram cam, parkison [127, 128].

O
4 3 COOH

6

Hinh 3.44. Cdu triic ciia hop chdt AT.14
Bang 3.11. Dit liéu phé ciia *‘H-NMR, 3C-NMR ciia AT.14 so véi flufuran [126]

AT .14 Flufuran [126]
C
8H (ppm)? Sc (ppm)® SH (ppm)? Sc (ppm)P
2 7,95 (1H, 9 141,0 7,94 (1H, 9 141,0
3 1474 1474
4 6,51 (1H, 9 110,6 6,49 (1H, br ; J=0,5Hz) | 1108
5 170,2 170,4
6 177,2 176.9
7 4,42 (2H, 9 61,2 4,40 (2H, br d; J=05Hz) | 612

3500 MHz, CDs0D; *125 MHz, CDs0D
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3.2.8.2. Chat AT.15

Hop chat AT.15 dugc phan 1ap duéi dang chat rin, mau trang. Pho khdi ESI-
MS ctia hop chat nay cho pic ion gia phan tir tai m/z 364,9 [M+Na]*. Trén pho H-
NMR cua chat AT.15 cho thiy tin hiéu proton anomer tai 84 5,14 (d, J = 3,5 Hz) v6i
hang s6 twong tac nho (3.5 Hz), cho thiy day 1a mot dudng a-glucoside. Ngoai ra,
cac tin hiéu proton ctia duong glucose dugc quan st thiy tai dn 3,84 (m), 3,70 (M),
3,49 (dd, J = 10,0, 3,5 Hz), 3,33 (m). Phd 3C-NMR xuit hién cac tin hiéu carbon tai
5c 95,0 (C-1); 74,6 (C-3); 73,8 (C-2); 73,2 (C-5); 71,9 (C-4); 62,6 (C-6). Két hop
cac dir liéu phd NMR, pho MS (mVz 364,9 [M+Na]*) va so sanh véi tai liéu tham
khao cho phép két luan chit AT.15 |atrehalose [129]. Trehalose 13 mot disaccharide
bao gém hai phan tir dudng a-glucoside qua lién két a,a-1,1-glycoside [129].
Trehalose dugc sinh ra trong qué trinh sinh tong hop ctia M. smegmatis va M.
tuberculosis. Trehalose rat can thiét cho sy phat trién va ton tai ctia vi khuan [129].

HH
o0—7 ) M, OH
HI24/ 0 'HO H
HO_, N NgfroH A 4
H4 3 JH H™ 3 “OHOH
HO HO

Hinh 3.45. Cdu triic héa hoc ciia hop chdt AT.15
3.3. Két qua danh gia hoat tinh cia cac chat sach phan lap dwoc
3.3.1. Hogt tinh khang chizng Mycobacterium smegmatis
Bang 3.12. Hoat tinh khdng ching M. smegmatis cia hop chat AT.01 va AT.02

Hop chat M. smegmatis’
AT.01 0
AT.02 15+1,0

Rufomycin 12+ 10

*: Puong kinh vong vo khuin (mm)

Hai hop chit AT.01 va AT.02 duoc phan lap tir chung Streptomyces
alboniger VH19-A121. Chung nay c6 hoat tinh khang chiing M. smegmatis manh
nhat véi duong kinh vong khang khuan 14 11 mm. Hai hop chat nay dugc tim thiy ¢
cé&c phan doan dich chiét véi khdi luong dii dé danh gia hoat tinh khang chang M.
smegmatis. V1 vay, chung duoc danh gia hoat tinh khang chung M. smegmatis dé
xéac dinh céc hop chat thir cap tiém niang khang lao truéce khi danh gia hoat tinh tac
dong toi protein ClpCL.
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M. smegmatis la ching co6 tinh an toan, khdng gay bénh va than thién vai
moi trudng nén vi khuan nay duoc s dung thay thé cho vi khuian lao M.
tuberculosis trong nhiéu phong thi nghiém trén thé gidi va trong nghién ctru ndy
[130-132]. Khdng gidng véi céc lodi vi khuan Mycobacterium khéc, M. smegmatis
phét trién rat nhanh trong phong thi nghiém nuéi ciy té bao va khdng song & dong
vat ¢6 v( [130-132]. Do d6, vi khuan ndy khéng gdy bénh cho ngudi [130-132).
Ngoai ra, M. smegmatis chira c&c trinh tu gen twong ddéng véi vi khuan lao M.
tuberculosis [130, 131]. D6 d6, M. smegmatis duoc sir dung rong réi trong cac xét
nghiém hoat tinh khang khuan [133-140]. Két qua cho thay hop chit AT.02 thé hién
hoat tinh khang M. smegmatis manh véi dudng kinh vong vo khuan 1415 mm, trong
khi hop chat AT.01 khéng thé hién hoat tinh khang M. smegmatis (Bang 3.12).
Chartreusin duoc bdo céo 1a c6 hoat tinh khéng khuan tiém niang ddi véi chung
Mycobacterium tuberculosis 607 va Mycobacterium tuberculosis H37Rv [80]. Tuy
nhién, day la 1an dau tién hop chat chartreusin duoc phan Iap tir Streptomyces
alboniger va co hoat tinh khang khuan déi véi M. smegmatis.
3.3.2 Ddnh gid hoat tinh ATPase ciia protein téi té hop ClpC1
1 2 3 4 M

93.5
kDa

(A)

Hinh 3.46. Cdc phdn doan rica Protein tdi t6 hop ClpC1. M: Maker; 1: phan
doan rira lan 3; 2: phdn doan rua lan 2; 3: phdn doan ria lan I; 4: phdn doagn
ptotein t(fng s6 chura qua cot; 5, 6: Phdn doan ruwa giai; I, II, 111: Phan doan
ptotein tong sé sau khi qua cét

Vi¢c tinh sach protein tai to hop bﬁng coOt tinh sach Ni-TED duoc thuc hién
nhanh chéng, dé dang va phu hop véi cac thi nghiém tong hop protein trong quy mo
phong thi nghiém [141]. Két qua thi nghiém cho thiy cac protein ClpCl sau khi
duoc tong hop déu ndm trong mang té bao, chi dugc thu lai sau qua trinh pha mang

té bao bang song si€u am.
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Diéu nay hoan toan phu hop vdi cic nghién ctru tir trudc dén nay da chi ra
ClpC1 la mdt dang protein ndi bao dam nhiém chirc nang quan trong trong viéc
kiém duyét va loai bd cac protein hodc phan tir khong con can thiét, gitip duy tri su
6n dinh va hoat dong hiéu qua cua cac protein khac trong té bao vi khuan. Protein
tai t6 hop ClpC1 c6 trong luong phan tir xap xi 93,5 kDa (hinh 3.46).

Hoat tinh thuy phan ATP (Adenosin triphosphat) va mic d6 6n dinh cia
protein tai to hop ClpCl dugc tién hanh kiém tra va theo ddi trong sudt thi nghiém.

Hoat do thuy phan ATP cua té bao dugc xac dinh bang phuwong phap do luong

phosphate (Pi) giai phong ra. Khi enzym ATPase thiy phan ATP thanh ADP
(Adenosin diphosphat) va Pi thi Pi s& duoc giai phong. Luong Pi nay c6 thé duoc do
bang cach sir dung phan tng hod hoc véi chat chi thi BIOMOL® Green [142]. Day
1a phuong phap don gian, dé thuc hién va chi phi thap cho phép xac dinh ham luong
nho Pi. Két qua cho thdy, ATP bat dau ting dan téc d thuy phan tai nong do 10puM
va thé hién day du chirc nang thuy phan (Hinh 3.47). Do d6, dé xac dinh hoat tinh
ATPase ciing nhu anh huong cua cac chéat sach dén hoat tinh ATPase cta ClpCl,
céc thi nghiém dugc thuc hién véi ndng do ATP 100 pM.

Hoat do thity phan ATP (nmol/pg/phat)

2 -
0.0 *—5—o-9-9 o0
0 5 10 15

Néng dé ATP (uM)

Hinh 3.47. Hoat dg thiy phan ATP cua Protein tai té hop ClpCl theo nong do
ATP
Sau khi tinh sach, protein tai to hgp ClpCl duoc tién hanh kiém tra tinh 6n
dinh cua hoat tinh thuy phan ATP. Tir hinh 3.48 cho thdy hoat tinh thiy phan ATP
6n dinh trong 7 ngay. Sau ngay thir 7, hoat @6 ATPase khong con 6n dinh.
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Hoat dé thity phin ATP (nmol/pg/phut)

o 1 2 3 4 5 6 7 8 9 10

Thei gian (ngay)

Hinh 3.48. Hoat dg thiy phan ATP ciia protein tdi té hop ClpCI theo ngay

Céc tai liéu di cong bd cho thiy ecumicin va rufomycin 1a hai loai khang
sinh ¢6 dich tac dong téi protein ClpC1 cuia vi khuan Mycobacterium tuberculosis
bang cach anh hudng dén chirc ning thiy phan ATP cia n6 [28, 143, 144]. Céc
hop chat khang sinh ndy tac dong tdi protein ClpCl theo cac hudng khéc nhau.
Khi néng d6 cua ecumicin ting sé tac dong tGi protein ClpC1 thong qua viéc ting
hoat 4o ATPase cua protein nay [28, 143, 144]. Nguoc voi ecumicin, rufomycin
tac dong toi protein CIpC1l theo hudng giam hoat tinh ctia ATPase [28, 143, 144].
Do d6, ecumicin va rufomycin duoc sir dung lam chéat d6i chimg duong trong

nghién ctru nay.

)
b

oal tinh ATPase (%4

ShhANRDEh b AN

ATO1 AT.02 AT.03 AT.04 AT.05 AT .06 ATO7 AT.08 AT.09 AT.11 AT.12 AT.14 Ecumicn RufomycinBi ching
am

Néngds  B0,1pM oM a10pM

Hinh 3.49. Két qua danh gid tac dong ciia C4c hop chat 1én ATPase ciia ClpCl
Chung t6i dd thir nghiém cac nong do khac nhau cua c&c hop chat AT.0L,
AT.02, AT.03, AT.04, AT.05, AT.06, AT.07, AT.08, AT.09, AT.11, AT.12,
AT.14 (0.1 pM, 1.0 pM va 10.0 uM) va quan sat hoat dong cua enzyme ATPase
cta protein ClpCl. Két qua cho thiy, hoat tinh ctia ATPase ting dan theo ndng do
ctia hop chat AT.03, AT.06 va AT.14, do vay, cac hop chit nay c6 kha ning anh
hudng dén qua trinh thay phan ATP cia protein ClpCl theo co ché twong tu nhu
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ecumicin, tuy nhién voi hoat d§ phan giai ATP thép hon. Péi véi hai chit AT.08
(Cardoltriene), AT.09 (Cardoltriene M), khi ting nong d6 thi hoat tinh ctia ATPase

giam dan, do vay, hai hop chét nay c6 kha ning anh huéng dén qua trinh thuy phan

ATP cuia protein ClpC1 theo co ché twong ti nhu rufomycin, tuy nhién v6i hoat do

phan giai ATP cao hon. Véi tac dung lam giam dén gan 50% hoat tinh thuy phan
ATP tai nong d6 10 uM ctia hai chat AT.08, AT.09 cho thay |2 hai trong s6 cac chét
¢ tiém ning cao trong khang vi khuan lao thong qua con duong tic dong dén
protein CIpC1 theo hudng giam hoat d6 ATPase trong khi cac chit AT.03, AT.06
va AT.14 1am ting hoat d6 ATPase cua protein ClpCl. Tuy nhién, can co céc

nghién ctru sdu hon vé co ché va vi tri tac dong cua cac hop chat nay 1én protein tai

t6 hop ClpC1 cua vi khuén lao.

Bang 3.13. Téng két cdc hop chdt phdn ldp dweoc tir cdc ching xa khudn nghién

ciuru
Ching xa o . P . Lz Hoat tinh
TT 2 Ki hi¢u Tén chat Cong thirc cau tao .
khuan sinh hgc
H__O
AT.01 Obscurolide B2
WNH
o) WwH
Strept “ I\
rep omyces ud
1 alboniger
VH19-A121 7o
f e O o Hoat tinh
AT.02 Chartreusin —o ° O khang M.
0 smegmatis
s
Sreptomyces FOoH Tac dong toi
epromy ) Indole-3-carboxylic N g,. .
2 wuyuanensis | AT.03 scid A\ protein tai to
VH19-A079 N hop ClpC1
Streptomyces \/\/\/NN
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KET LUAN VA KIEN NGHI
> Két ludn

1. Ba phan 1ap duoc 181 ching xa khudn khac nhau tir 26 méu dét va tram
tich duoc thu thap tir cac ving doc khu vuc mién Béc téi mién Trung, Viét Nam va
sang loc hoat tinh khang ching Mycobacterium smegmatis 1a chung twong dong véi
vi khuan lao Mycobacterium tuberculosis ciia 181 chung xa khuan nay. Két qua cho
thiy cic chung xa khuan cé hoat tinh khang M. smegmatis tiém ning nhat 1a
Streptomyces avidinii VH19-A002 (thu tai rirng ngap man Phu Long), Streptomyces
spiroverticillatus VH19-A067 (thu tai nga ba song Pay va song Vac), Streptomyces
wuyanensis VH19-A079 (thu tai ring ngdp mian Quynh Luong), Streptomyces
alboniger VH19-A105B (thu tai duong 1én dinh nii May Bac) va Streptomyces
alboniger VH19-A121 (thu tai dinh nai May Bac).

2. P phan 1ap dugc 14 hop chat tir dich sinh khéi ctia cac ching xa khuan va
xéc dinh ciu triic hoa hoc cia chlingbang cac phuong phap pho hién dai nhu HR-
ESI-MS, 'H-NMR, 3C-NMR, HSQC, HMBC, COSY, NOESY, cu thé nhu sau:

+ 2 hop chat dugc phan 1ap tir chung xa khuan S alboniger VH19-A121
trong d6 ¢6 mot hop chat thudc khung obscurolide 1& obscurolide Bz (AT.01) va
mot hop chat thuée khung benzonaphthopyranone glycoside la chartreusin (AT.02).

+ 1 hop chat thudc khung indole dugc phan lap tir ching xa khuan S
wuyanensis VH19-A079 laindole-3-carboxylic acid (AT.03).

+ 3 hop chat dugc phan lap tir ching xa khuan S. aureus VTCC43181 bao
gom: hai hop chit cyclopeptide 1a nocardamin (AT.04) va halolitoralin A (AT.06),
mot hop chét lactone 1a pleurone (AT.05).

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

+ 3 hop chat duoc phan 1ap tir ching xa khuan S. alboniger VH19-A105B
trong d6 c6 hai hop chat phenol 1a cardoltriene (AT.08) va cardoltriene M (AT.09,
chat méi), mot hop chéat anthraquinone 1a 7-deoxyauramycinone (AT.11). 1 chat
méi duge dat tén la cardoltriene M (AT.09).

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

+ 1 amino acid dugc phan lap tir ching Streptomyces sp. VTCC43168 |a
valin (AT.13).

+ 2 hop chit dugc phan lap tir ching xa khudn A. missouriensis
VTCC40900: trong d6 c6 mot hop chit 1a dan xuit cua furan flufuran (AT.14 va
mot duong disaccaride trehalose (AT.15).
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3. Céac hop chit ATOL va AT02 duoc danh gia hoat tinh khang chung M.
smegmatis, trong d6 hop chat AT02 thé hién hoat tinh manh hon chat dbi chung
duong rufomycin, véi duong kinh khang khudn 1a 15 mm. Hop chat ATO1 khéng
thé hién hoat tinh.

4. Muoi hai 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) duogc danh gid kha nang tdc dong 1é€n hoat
tinh ATPase cua protein tai to hop ClpCl. Pay 1a lan dau tién cic hop chét nay
duoc danh gid kha nang tac dong 1én qua trinh thuy phan ATP cua protein ClpCl,
mot protein diéu tiét quan trong cua vi khuan lao M. tuberculosis. Két qua cho thay
¢ 5 hop chét 13 indole-3-carboxylic acid (AT.03), halolitoralin A (AT.06), flufuran
(AT.14), cardoltriene (AT.08) va cardoltriene M (AT.09) c6 tic dung tc ché
protein ClpC1 thong qua qua trinh thiy phan ATP cua protein ClpC1. Trong do, ba
hop chat indole-3-carboxylic acid (AT.03), halolitorain A (AT.06), flufuran
(AT.14) tac dong 1én qua trinh thiy phan ATP cua protein ClpC1 theo co ché twong
tu nhu chat ddi chimg ecumycin, hai hop chat cardoltriene (AT.08) va cardoltriene
M (AT.09) lai tac dong 1én qué trinh thuy phan ATP cta protein ClpC1 theo co ché
tuong ty nhu chat 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), halolitorain A (AT.06), flufuran
(AT.14), cardoltriene (AT.08) va cardoltriene M (AT.09) dén protein tai t6 hop
ClpC1.
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I. Két qua sang loc hoat tinh khang Mycobacteria smegmatis caa 181 chiing xa

khuan

Ki hi¢u mau

DPwong kinh vong

Ki hi¢u mau

Dwong kinh vong

khang khuan (mm) khang khuin (mm)

VH19-A001 3 VH19-A102 6

VH19-A002 9 VH19-A103 0
VH19-A003 dén

VH10.A088 0 VH19-A104 4

VH19-A039 5 VH19-A105B 8
VH19-A040 dén VH19-A106 dén

VH19-A065 0 VH19-A120 0

VH19-A066 3 VH19-A121 11

VH19-A067 9 VH19-A122 7
VH19-A068 dén VH19-A123 dén

VH19-A078 0 VH19-A127 0

VH19-A079 9 VH19-128 6
VH19-A080 dén VH19-A128 dén

VH19-A093 0 VH19-A133 0

VH19-A094 5 VH19-A134 4
VH19-A095 dén VH19-A135 dén

VH19-A101 0 VH19-A181 0
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I1. Két qua dinh danh chiing xa khuin
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LRETOUA PHAN TICH
Ky bige  Dinh danh bing k T Ghi
| R | A “f WS | e i Kimidn 13 1rbn im0l trudig VS :;"'u'
VHI9e | o . ‘
A07D Sweplonyeey waytkinensts Miu nidu nhet, dang bt
; | =
VIHIY ; et —_ Dol drth v i sinly viit bing plisng phap doc
ATosg; || Sromess giboue! trk ty 165 (ADN vi dyng ey phin logi |
VTCC Binh danh vi sinh vt bing phuong phap doe ‘
43181 Strepiomyces aureus trinh 1y 168 TADN vit dyng cdy phdn logl
VICC L Dinh danh vi sinh viit bing phuong phip doc
40900 lcunoplanes missomiensis irinh tyr 165 tADN i dymg. oy phan. loal

2L Chong VHT9-A0TY

= Trinh w ADNr 168

CUATUAALCTCOTTCGGUAGGGGA TTAGTGGLGAACGGGTGAGTAACACGTOGGCAATUTG
CCCTGCACTCTGGOACAAGCCCTGGAAACGGGETCTAATACCGGATACGACCACTGA GGG
ATCCTCGGTCGOTGOAAAGCTCCOGCGUTGCAGOATOAGCCCGUOGCCTATCAGCTTOTTOGT
GOGOLOTGATOGCCTACCAAGGCOACGACGGOTAGCCGGUCTUAGAGGGCGACCGHRECACACT
GOGUACTOGAGACACGGCCCAGACTCOTACGGGAGGCAGUAGTGGGGAATATTGCACAATGGG
LEGAAAGCLTGATGCAGE GACGECGETTOAGGGATGACUGCCTTCGGGTTGTAAACCTCTTTIC
AGCAGOGAAGAAGCOGAAAGTOACGOTACCTGCAGAAGAAGCGCCUGCTAACTACGTGOC A
GOAGCCOCOGTAATACGTAGGGCGCGAGCOTTCTCCGGAATTATTGGGUUTAAAGAGCTCC
TAGGCGOC TG TCGCGTCGGTTGTUAAA LCCCULGULT T TAACCLOCGUUGTTTGEAGTUUATAC
GOUCAGGETAGAGTTCGGTAGGGUGAGATCOLAATTUL TGO TG TAGUGU TUGAAATGUGCAGA
TATCAGGAGGAACACCGGTGOCGAAGGCGGATCTCTGGGLCGATACTUACGL TGAUGAGCG
AAAGCGTGGGGAGCGAACAGGATTAGATACCCTUGTAGTUCACGCCGTAAACG T TUGGUAC
TAGGTGTGOGCGACATTCCACGTCGTCCUTOCCOGCAUCTANCGEATTAAGTGCCCCGCCTUG
COAGTACGGCCGCAAGUCTAAAACTCAAAUGAATTGACGOGGOGCCCOGCATAAGLGGCGOGA
GUATOTGGOTTAATTCOACGOAACUCGAAGAACC T TACCAAGGC T TGATATACACC GOAAA
QUATCAGAOATGOGTOCCCCCCTTHTGOTCGGLTGTACAGLGTGGTGCATGOCTGHCGTCAGCTC
GTGTCGIOAGA TG TTGGOTTAAG TCCCGCAALGAGUGCAACCCCTGICC TG TOGTTUCCAGUG
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GGICATOCCGGGGAT . = K

ool ADNE VDS eua ching VI9-AD79 wong ddag 99.81 Yo (1 054/1036 bp) v Slreitoires
wovnitieasis FXo)

- Viu phin logi

Stecptomyees kiitedtius CSSIT2Y (NR 1154381

Strepaompces tnit s CNa20T (NR INETLT)
Stvptsmpben enythrugrieis LMG 19400° (NR 0122541)
Stvprasyens ahhotias CSSPETY' (N 043359.1)
Streptisnyes fiaternis NORC 11689 (NR 04108K 1)
Siegptumyces clmbarinie) NRRL D 133827 (NR 115657.1)
Sivpiomyees purperascont 1SP £3107 (NR 042101.2]

18 Sircpitimycen fiztanng NORC 118637 (NR 041143 1)
Steeprtweas prigpwanrantioess NBRC 1844D" (NTL 04 1186.1)
Steeprmyces wamaneasis YHI$-AR9
Strpitamsees duvvanmsiy FXO1T (NR 118447.4)
Srpomives spongicola HNM0971T (NR 14R604 3}
82 Serepramyces hutivagarens NRRL 23017 {NR 033529.1)
Sreprompees Hohends LORED T (NR 1792501
" Stuptanisces piriinae CMUAAD204T (NR 152026.1)
Sireptomyeey hudlens SCA24T (NR1B1624.1)

Ripaasin gy sysahivebi (TO 128911 (NRO31108.1)
Sovpromyces abasionsts NRRLB-37291 (NR 0333301
Sirepiomyees cpffoae CALHIOST (NR 1806651}

Sirpdmyees vuvenloscs NBRC 127560 (NR 1172621
Strophomjes prisceverticillanis NBRC 133207 (NR, 118265.1)
Srapompves hivakimerisiy NORC 37207 (NR 031 LIRS
Stropsomyoes grepvéryills NARC 130211 (NI IIN285.0)
Stroptantyces aoenieniss NORC 106164 (ATIS22086 1)

o0

l

Vi tri phin loak ¢t ehing VHE9-ADTY v el loai cd quan hé b hang ofin dya vao trinh 1 ADN? 16S

1.2 Chog VIFED-ALDSE
- Trinkwr ADNE 168

CLCAGGALGAMLE TGLEGLLGTGE TTAACACATGCAAGTUGAACGATGANCCACTTCGAT

GGUAGATTAGTGGCGAACGLOTUAGIAACALGTGGGUAANTCTGLCCT TCACTCTGGUATAAU
CCCTOOAAACGGOGTCTAA TACCGUATAACACTTCCACTCTCCTGOGTGGRGGTTAAAAGCT
L LCGUCGHTAAAGGATGAGCCCGCGGCCTATCAGE TTGTTGUTGAGGTAATGGCTCACCAAL

GCOACGALLGG T AGLCGLECTGAGAGGGLGACCGLCCACAT TAGAAC TGAGACACGUCCTA
GACTCCTACGGOGAGECAGEC AGTGUGGAATATTGEACAATGGLGCGAAAGLC TGATGCAGLGA
CGELGLOTUAGUGATOACGLCCTTC GUGTTGTAAACTTCTTTCAGCAGGUAAGAAGUGAAA

GIOACGOTACTUCAOAAGAAGCUCCOGGCTAACTACGTGCCAGCAGCCGCUGTAATACGTAG
GOCGLCAAUCGT TG ICCGUAATTATTGOGCGTANAGAGCTCATAGLCGOCTTGTCACHTCGOG |
TGIGAAAUCCCAGUGUTTAACCCCGGLTUTGEATTCGAT ACGUGLTAGL TAGALITG TGGTAG |

., %




PL4

| GUGAGATCGGAATTCCTGGTGTAGEGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGO
| COAAGGCGUGATCTCTGGGCCATTACTGACGC TGAGGAGCGAAAGCGTGGGGAGCGAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGOAACTAGGTGTTGGCGACATTCCACG
TCGTCGGTGCCGCAGCTAACGCATTAAGTTCCOCGCCTGGGGAGTACGGCCGCAAGGCTAAA
ACTCAAAGGAATTGACGGGGGCCCGEACAAGCAGCGGAGCATGTGGCTTAATTTCGACGCA
ACGCGAACAACCTTACCAAGGC TTGACATACACCGGAAA
})f;l:; ;\:) &lgNr 168 cua ching VHI9-A105 wang déng 99,06 % (951/960 bp) vai Streptomyces alhonmger

7 Vit phin loai
Streptomyces bungaensis NBRC 15711 NR_041191.1)

Streptomyces capoamus JCM 4734 (NR_040856 1)
Streptomyces pseudovenezuelae NBRC 1290 (NR_041090.1)
Streptomyces novoecagserege NBRC 13368 (NR_041124.1)

Streptomyces alboniger DSM 40043 (NR_043228.2)
—  Streptomyces alboniger VH19-A1058
Streptomyces chartreysls NBRC 12753 (NR_041216.1)
Streptomyces galiloeus JCM_4757 (NR_040857.1)
Streptomyces prunicalor NBRC 13075 (NR_043501.1)
Streptomyces resistomycificus NBRC 1281 (NR_112287.1)
Streptomyces bobili NBRC 16166 [NR_112584.1)
Streptomyces aureacirculotus NBRC 13018 (NR_1 12344.1)

Streptomyces tishirlensis NBRC 13407 (NR_112392.1)
- Streptomyces coniferys NRRL B-16358 (NR_116095.1)

Streptomyces asoensis NBRC 13813 (NR_112416.1)
‘ Streptamyces flavovoriabilis NBRC 10076 [NR_11258%.1)
\ ——  Streptomyces canus NBRC 12752 (NR_112255.1)
Sreeptomyces griseoruber NBRC 12873 (NR_041086 1)
\ 0004

Vil phin logi cia chimg VITT9-AT05B voi cae lodi ¢o quan h¢ ho hang giin dua vao trinh tr ADNF 165

2.3, Chung VTCC 43181
< Trinh tr ADNr 168
GGCGTGCTTAACACATOCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACG
GGTGAGTAACACGTGGGCAATCTGCCCTGCACTCTGGGACAAGCCCTCGAAACGGGGTCTA
ATACCGGATGACACCCCCTCTCGCATGGGAGGGGGTTGAAAGCTCCGGCGGTGCAGGATGA
GUCCGCGGCCTATCAGCTTGTTGGTGAGGTAGAAGC ITCACCAAGGCOACGACGGUTAGCCG
GCCTGAGAGOGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
| GUAGTGUGGAATATTGCACAATGLGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGA
CGOOCTTCOGOTTIGIAAACCTCTTICAGECAGGGAAGAAGCGAAAGTGACGGT ACCTGCAGA
AGAAGCGCCGUC TAACTACGTGCCAGCAGCCGCGOGTAATACGTAGGGCGCAAGCGTTGTCC
GOAATTATTGOGCGTAAAGAGCTCGTAGGCGGCTTAGTCACGTCOGGTTGTGAAAGCCCGGGGE
TTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTC
CTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGOTGGCGAAGGCGGATCTCT
GGOUCCATTACTOGAL GUTGAGGAGCGAAAGCGTGGGGAGEGAACAGGATTAGATACCC TG
AGTCCACGUCGTAAACGUGTGGOAACTAGGTGTTIGGCGACATTCCACGTCGTCGUTGCCGCAG
CTAACGCATTAAGTTCCCCGCETQOGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTG
ACGOGGGUCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTA
‘ COAAGUCTTGACATATACCGGAAAGCATCAGAGATGAT GCCCCCUTTIATGOGTCGGTATACAG
GIGGTGCATGGCTGTCUTCAGCTCATGTCOTGAGATATTGGGTTAAGTCCCGCAACGAGCGC
AACCCTTOTTCTGTGTTGCCAGCATGCCCTTCGGGGTGATGGGGACTCACAGGAGACTGCCU
GOGTCAACTCGOAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCITGGGCTG
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%\':\S\?;t“%"'l%grg}gMchi‘ﬁg'!”\Cf\A'I‘(;Accmcm'rc.c'cocoz\o(;cccAGCGAA_'rcfl'_c,\f\
AATCGCAGATC A’\G_“ CGOATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAG
il DS L GCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
4 TCACGAAAGTCGGTAAC ACCCGAAGCCGGTGGCCCAACCCCCTTGTGGGGAGGGAGETGT
“.(.’ "‘"(JU TGGGACT GGCGATTGGGACGAAGTCGTAACAAG
er‘;:{‘(l‘\" ;)\J‘)”‘\:r 168 cta chung VTCC 43181 wrong dbng 100 % (1447/1447 bp) Vi Streptomyces aureus
- Viuri phin loyi

NARL 1575165 |NR_115963.1)

L Streptomyces Jongisp
8 yees durmiforensn MS40S [NR 043520 1)
Steeptomyces gureus VICC_83161
Stteptomyces suteus NERC 100912 [NH_112608 1)
@ ] 5 vees Kanamycencus NBRC 13414 {NR_112397 1)
Streptomycey oretivus 2AN34 (NA_148781.1)
NERC 33091 (NA_O411131)
.L.{— Steeptomyces atrotys NARL §-16327 |NH_D43450.3)
( Streptomyces pulveraceus NBAC 3855 (NR_041213.3)
0 Sueplomyces cyllornicus NBAC 3386 (NA_112486.1)
0| Steptomyces alabliporus NORC 12867 (NR_112309.1}
of s badius NBRC 12745 (NR_112256.1)
0| strepromyces gluncaiorescens NRAL 52121 (MR 023538 L)
Streptomytes nedialani NERC 15427 (NR_112465 1)
\L o Hreptompces orgentecius NSAC 12843 [NR_112300.1)

§2]| Krwotoipurs pnereorgcle NOAC 15355 (NR_D41173 3)
§ NARL B-1316 (NR_044320.1)

Streptomyces flavogriseus w;c 13040 (NN _112328.1)
Steeptomyces proecos NGRT 13073 (NR_112358 %)

Streptomyces firmsania NBRC 13037 (NR_112347.1)

Streptoaycey cowscoties ATCE S1928 (NH_118433 1)

Streptomyzes flavofuscis NRC 100768 (VA_112581.3)
Streptorhyces anvfotus NEAC 13369 (NR_112527.1)

e

Vi tri phin logi ciia ching VTCC 43181 voi cic lodi ¢d quan hé ho hang gn dua vio trinh i ADNr 165

2.4, Chung VICC 40900
~ Trinh w ADNr 108 .
| GCOTACTTAACACATGCAAG] CGAGCGGAAAGGCCCTTCGGGGTACTCGAGCGGCGAACGG
| GTGAGTAAC ACGTGAGTAACCTGCCCCGAACTTTGGGATAACCCTC GGAAACGGGGGCTAA
TACCGAATACGACTTCCAGTCGC ATGGCTGGTGGTGGAAAGTTTTTCGGTTCGGGATGGACT
CGCGGCCTATCAGC TTGTTGGTGGGGTAATGGCCTACCAAGGCGAC GACGGGTAGCCGGCCT
GAGAGGGCGACCGGCCACACTGGGACT GAGACACGGCCCAGACTCCTACGGGAGGCAGCAG
TGGGGAATATTGCACAATGGGE GGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGOE
CTTCGGGTTGTAAACCTCTTICAGCAGGGACGA AGCGCAAGTCGACGGTACCTGCAGAAGAA
GCOCCGUCCAACTACGTGCCAGCAGT CGCGOTAAGACGTAGGGCGCOGAGCGTTGTCCGGAT
[ ITATTGGOGCGTA /\/\(i'\(}("r(,‘(i'l':\GGC'GGCI'I'G'I'CGCG'l'CGAA’I'CTGAA:\'I'C'I‘CGGGGCT CAA
\ CTCCGAGCTTGCA IFTCGATACGOGGCAGGE TAGAGTTCGGTAGGGGAGACTOGUGAATTCCTGAT
| GIAGCGGTOGAAATGCGCAGATA FCAGGAGGAACACCGGTGGCOAAGGCGGGTCTCTGUGCC
GATACTGACGCTGAGGAGCGAA AGCGTGGGOAGUGAACAGGATTAGATACCCTGGTAGTCC
ACGCTUTAAALGTTGGACGCT AGGTGTGGGGACCCTCTCCOGGUGTTTCTGCGCCGCAGCTAAC
GCATTAAGCGCCCCGCC TGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGCGOGAGCATGCGGATTA ATTCGATGCAACGCOAAGAACCTTACCTGG
GTTTGACATGGCCGCAAAACTGTCAGAGATGAC AGGTCCTTCGUGGGCGOGTCACAGGTGOGT
GCATGGCTGTCGTCAGCTCGTGTCGTGAG ATGTTUGGTTAAGTCCCGCAACGAGCGCAACCC
TCGTCCGATGTTGCCAGCATTTAGTTGGGGACTC ATCOGAGACTGCCGGGGTCAACTCGGAG
| GAAGATGGGGATGACGTCAAGTCATCATGCCCCTTA TGTCCAGGGUTTCACGCATGC TACAA
l IGGCCGGTACAAAGUGCTGEGATACCGTGAGGTGGAGC GAATCCCAAAAAGCCGGTCTCAG
| TTCGOATCGGOGTC TGCAACTCGACCCE GTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGC




PL6

ATOCTGCGOTOAATACGTTCCC0aaee e e e e CCGTCACGTCACGARAGTCGG
CAAC ,\c{-cg,\,\('{E&zﬁ.‘ég‘f?,C"({G}_L FTGTACACACCGCCCGTCACGTCACGAAAGTCGG
A TIGGGA CCTAACCCGCAAGGGAGGGAGCCGTCGAAGGTGGOGCTGGEG
Trinh ty ADNr 16S coa chung VICC 408 X o ,
nissouriensis NBRC l023631.’ 0900 twong dbing 98,45% (140071422 bp) vi Actinoplanes

|- Vi phin logi

!
Actinoplones durhamensis IFO 14914 [NR_112099.1)

Actinoplanes regularls DSM 43151 (NR_026288.1)
Actinoplanes lanthinogenes 1FO 13996 (NR_112132.1)

Actinoplones tanthinagenes VTCC 40900
Actinoaplanes missouriensis NBRC 10236 (NR_114332.1)
Actinoplanes /talicus SCM 3165 NR_112137.1)
Actinoplones cyaneus D5SM_46137 (NR_119208.1)
Actinoplanes rectilineotus IFO 13941 (NR_D24747.1)

Actinaplanes palleronii JTM 7626 (NA_112136.1)

Actinoplanes fobatus IFO 12513 [NR_024745.1)
Actinoplones campanulatus IFO 12511 [NR_024733.1)
Actinoplanes philippinensis IFD 13878 (NR_115632.1)

'-— Actinoplanes utahensls IFO 13244 (NR_112105.1)
Actinoplones teichomyceticus IFO 1399 (NR_040861.1)
Micromonospara aurantiaca OSM 43813 (MR_026279.1)

I 0.01

TCC 40900 vai i lodi ¢d quan h§ ho hang wiin dyn vitwo trinh tw ADNr 165

| Vi tri phin logi cua chung V

Ha Ngi, ngay 15 thing 03 nam 2023

TRUNG TAM NGHIEN CUU NGUOT PHANTICH

KIOA HOC SU SONG
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[11. Phu luc phé ciia cac chit phan 1ap tir xa khuin Streptomyces alboniger
VH19-A121
1. Phu luc phé chat AT.01

Spectrum from 3561794919 wiff2 (sample 17) - VIBE 0L Experiment 1, HIDA TOF XIS (20 - 450 from 0201 min
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Phé "H-NMR (500 MHz, CDCl3) ciia hop chdt AT.01
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2. Phu luc pho chit AT.02
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IV. Phu luc phd cac chit phan 1ap tir Streptomyces wuyuanensis VH19-A079
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Phé NOESY ciia chdt AT.03 (gidn réng)
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V. Phu luc phd ciia cac chit phan 1ip tir xa khuin Streptomyces aureus
VTCC43181

1. Phu luc phé chiat AT.04
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Phé 3C-NMR (125 MHz,CD30D) ciia hop chdt AT.04 (gidn réng)
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2. Phu luc phé chit AT.05
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Phé *H-NMR (500 MHz DMSO-dg) ciia hop chdt AT.05 (gidn réng)
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Phé BC-NMR (125 MHz DMSO-ds) ciia hop chdt AT.05 (gidn réng)
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3. Phu luc pho chit AT.06
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Spechum fiom 20220223 Hang.wifl2 (sample 19) - CNA.BA, Bxpermenl 1, DA TOF M3 {20 - 2000) from 0.302 min
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V1. Phu luc pho cac chat phén lap tir xa khudn Streptomyces spiroverticillatus
VH19-A067
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Spechen from 20220223Hang w2 (sampla 16) - 67501, Expanment 1, -DA TOF M3 (20 - 2000) Fom 0 135 min
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Phé COSY ciia hop chat AT.O7 (gidn réng)
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VII. Phu luc phd cia cac chat phin 1ap tir xa khuin Streptomyces alboniger
VH19-A105B
1. Phu luc phé chit AT.08

EpackLn ki 22022 3Han WiNZ (sargle 13) - T0SE0T, Expanmant 1, DA TOF WS (20 - 2000) farm 0371 min
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Phé khéi phan gidi cao HR-ESI-MS ciia chdt AT.08
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Phé *H-NMR (500 MHz, CD30D) ciia chdt AT.08
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Phé (+)-HR-ESI-MS ciia chdt AT.09




PL8O
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| X. Phu luc phd ciia chit phan 1ap tir xa khuin Streptomyces sp. VT CC43168
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Pho6 BC-NMR (125 MHz, CD3sOD) ciia chat AT.13 (gidn réng)
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X. Phu luc phé ciia cac chat phan lap tir xa khuin Actinoplanes
missouriensis VTCC40900
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2. Phu luc pho chit AT.15
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