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Linh vire ky thuit dwoe dé cap

Sang ché thudc linh vire céng nghé sinh hoc va vi sinh vat ing dung, cu thé 13 sang
ché d& cap dén ching xa khuan Streptomyces alboniger VH19-A121 dugc phan 18p c6
kha ning tc ché vi khudn Mycobacterium smegmatis, mé ra tiém nang phat trién hoat
chat c¢6 tiém nang khang vi khuan lao va quy trinh 1én men san xuét hoat chit c6 tiém

nang khang vi khuan lao bdi ching xa khuén nay.

Tinh trang k§y thuit ciia sang ché

Lao 1 mdt bénh truyén nhidm do vi khuan Mycobacterium tuberculosis gy ra va
thuong anh huéng dén phdi. Mic dii da ¢ vacxin khang lao va céc cong cu chan doan
bénh hién dai ciing nhu c6 phéc dd diéu tri hiéu quéa, nhung lao khang thubc 1a mot trong
nhitng bénh truyén nhiém nguy hiém nhét vé6i 1,5 tridu ca tir vong va 9 triéu ca nhidém
méi duge bdo cdo hang nam.

C6 nhiéu nd luc nghién ctru nham phat trién cac thube didu tri, dic biét 1a cac thube
didu tri chung lao da khang thudc va siéu khang thudc. Tuy nhién, su iy lan cua lao
khang thudc va su bién d6i nhanh chéng cia vi khuén lao ludn 13 thach thie 16n dbi véi
viéc kiém soat va diéu tri bénh. Do vay, viéc tim kiém céc loai khang sinh méi, cac
ngudn chét hoa hoc mdi 12 van dé dugc quan tAm hang dau.

Xa khuan dugc biét dén 1a nhém vi sinh vét c¢6 kha ning sinh téng hop chit khéng
sinh 16n nhét. Tir nhitmg nim 1940, cac hoat chat c6 ngudn gdc tir xa khuén ciing nhu
céc dAn xuét cta ching da dong vai trd chinh trong su phat trién cia cac lidu phép khang
lao. Streptomycin 12 mot trong nhitng hop chit khang lao dAu tién dugc phat hién tir loai
xa khuln Streptomyces griseus va ngiy nay van duoc str dung rong rai dé diéu tri lao
khéng thude (Schatz et al., 1944; Hinshaw et al., 1945). Tiép theo phai ké dén 1a
rifampicin, mot loai khéng sinh cha yéu ding dé diéu tri lao hién nay. Rifampicin 12 mot
khéng sinh ban téng hop tir rifamycin, mot hop chat duge tach chiét 1an dau tién tir
Streptomyces mediterranei vao nim 1959 (Sensi, 1983). Trong mot nghién ctru gan day,
Chen va cdng su da phét hién dugc hai hop chét ¢ hoat tinh khang lao rat dang quan

tdm 1a actinomycin X2 va actiomycin D tr loai Streptomyces sp. MS449 (Chen et al.,
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2012). Nam 2015, Mullowney va cdng su d3d nghién ctu trén xa khuin hiém
Micromonospora maritima B026 va tach chiét thanh céng hai hop chit khang lao 13
diazaquinomycin H va diazaquinomycin J (Mullowney et al.,, 2015). Mot chung
Micromonospora sp. khac 13 RTA4480 phan 14p tir mAu trdm tich bién Dong Béc Thai
Binh Duong ciing chira hop chét sporalactam B c6 kha nang trc ché chon loc va manh
d6i véi Mycobacterium tuberculosis (William et al., 2017).

Viéc tim kiém cac chiing xa khuin c6 kha ning tong hop céc hoat chét c6 tiém
ning khang vi khuin lao thuong duge thyc hién thong qua ching mé hinh
Mycobacterium smegmatis. Mycobacterium smegmatis thuong duogc st dung trong céc
nghién ciru sang loc thudc chdng lao do dic tinh sinh trudng nhanh, khong gy bénh va
phu hgp véi nhiéu phong thi nghiém an toan sinh hoc cap 1 (Grzelak et al., 2019). Céc
nghién ciru phan lap nham tim ra chiing vi sinh c6 déc tinh trc ché su phat trién ctia md
hinh Mycobacterium smegmatis cho phép thu dugce cic chung c6 kha nang tao ra cac
hoat chét c6 tiém nang khang vi khuén lao tiém nang. Viét Nam c6 hé sinh thai rat dic
thu va duoc danh gia 13 mot trong nhitng khu vuc da dang sinh hoc cao cua thé giéi nén
tiém ning phat hién cac hop chét khang lao tir xa khuAn béan dia 1a rit 16n. Pa c6 nhiéu
nghién ciru nhiam phan 18p céc ching xa khudn, tuy nhién van chua thu duge ching xa
khuén c6 hoat tinh khang chiing md hinh Mycobacterium smegmatis hi¢u qua va 6n dinh
@& 1am tién d vimg chic trong viéc phét trién cAc hoat chét c6 tiém ning khang vi khuén
lao Mycobacterium tuberculosis.

Do d6, van c6 nhu cau phan 13p va phat trién céc ching vi sinh vat hitu ich, dic biét
la cac ching xa khuén c6 kha ning san sinh ra cac hoat chét e ché su phat triéri cua
Mycobacterium smegmatis manh dé ¢ kha ning thu dugc cac hoat chét ¢6 tiém ning
khéang vi khuan lao ti¥m nang nhim cung cAp cac dugc chit dap tmg yéu cau vé duoc lidu
cho nganh codng nghiép duoc, dic biét la linh vuc chét khang sinh dé chéng lai vi khuin
lao khang thuée.

Ban chét k§ thuit ciia sang ché

Pé giai quyét van d& néu trén, sang ché dé xudt chung xa khuln Streptomyces
alboniger VH19-A121 dugc phan 13p c6 kha nang san sinh ra hén hop hoat chét c6 tiém
ning khang vi khuan lao, cho phép phat trién ngubn duoc lidu trén co s& nudi cay vi

sinh vat. Ngoai ra, sang ché con dé cap dén quy trinh san xuat hén hop hoat chét c6 tiém
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ning khang vi khudn lao bing ching xa khuén Streptomyces alboniger VH19-A121

dugc phan lap nay.

Theo khia canh tha nhét, sang ché cap dén chung xa khuén Streptomyces
alboniger VH19-A121 dugc phan 1ap, trong d6 chung xa khuén nay c6 trinh tw 16S
rADN néu trong SEQ ID NO.1, c6 kha ning tbng hop hoat chét obscurolit Bap va
chartreusin c6 tiém nang khang vi khuén lao, ching xa khudn nay thé hién kha nang
khang vi khudn Mycobacterium smegmatis v6i vong khang khuén 1én t6i 15mm va c6
sb luu gift VH19-A121 tai Khoa Sinh hoc, truong Dai hoc Khoa hoc Tu nhién, Pai hoc
Quéc gia Ha Noi1, 334 Nguyén Trai, Thanh Xuan, Ha Noi.

Theo khia canh tht hai, sing ché dé cap dén quy trinh san xuét hdn hop hoat cht

¢6 tiém ning khang vi khuan lao, trong d6 quy trinh ndy bao gom cac budc:

a) chudn bi ching xa khudn hoat hoa bing cich cdy ching xa khudn gbc
Streptomyces alboniger VH19-A121 ¢6 s6 luu VH19-A121 tai Khoa Sinh hoc, trudng
Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi, 334 Nguyén Trai, Thanh Xuén,
Ha N6i vao mdi trudng thach YS bao gém cao ndm men 2g/1, tinh bot 10g/1, agar 16g/1
trong 3 ngay & 30°C thu chung xa khuén Streptomyces alboniger VH19-A121 hoat hoa;

b) 1én men san xuét bing cach cdy ching xa khuén Streptomyces alboniger VH19-
A121 duoc hoat hoa vao méi truong 16ng YS bao gbm bao gbm cao nim men 2g/1, tinh
b6t 10g/1, sau khi nuodi cdy & nhiét do tir 28 dén 30°C trong 5 ngay thu dugc dich nudi
cdy chura sinh khéi xa khuédn Streptomyces alboniger VH19-A121; va

¢) thu hdn hop hoat chét c6 tiém nang khang vi khudn lao bing cich tién hanh ly
tAm dich nuoi cdy chira sinh khéi xa khudn Streptomyces alboniger VH19-A121 & tbe
d6 4000 vong/phit thu phan sinh khéi va phan dich nuoi cdy;

phin dich nuoi ciy dugc chiét phan doan v6i EtOAc ba 1in, mdi 14n 4 gid sau d6
gop chung cac phin doan EtOAc va dich nudi cy rdi cit loai dung moi thu phan cin
EtOAc va can dich nudi céy, phén cin EtOAc dugc phan tach trén co s& chon cac phin
doan hién mau bang sic ky ban méng véi thudc thtt H2SO4 10% bing cach 1an lugt nhoi
phan cin EtOAc nay 1én cdt sephadex LH-20 v6i dung mdi rira gidi metanol 100%, sdc
ky cot silica gel v6i hé dung moi n-hexan:CH2Cl, v6i hé dung mdi rita giai thay d6i theo

ty 1€ tir 98:2 dén 1:1 (theo thé tich) va cudi cling tinh ché trén cot silicagel v6i hé dung
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mdi rira giai CH2Cly/axeton thay dbi tir 9:1 dén 8:2 (theo thé tich), sau khi loai dung moi

thu dugc hop chét obscurolit Bog & dang chét rin mau vang;

phén sinh khéi dugc ngdm chiét trong dung mdi metanol 90% ba 14n, m&i 14n 4
gio, sau khi ly tdm, phﬁn dich dugc cit loai dung moi thu dugce ph?m can chiét sinh khéi,
phdn cin chiét sinh khéi nay duge gop chung véi phan cin dich nudi cdy thu dugc &
trén va duge phan tach hai 1an bing cach nhdi 1én cot sephadex LH-20 v6i dung moi rira
giai metanol 90% thu phan doan hién mau trén sdc ky ban méng véi thudc thir H2SO4
10%, cubi cuing tinh ché trong cing diéu kién véi dung moi rira giai 1a metanol 100%,

sau khi loai dung méi, thu dugc hop chit chartreusin tinh sach mau vang xanh; va

g0p chung hop chét obscurolit Bo v6i hop chét chartreusin thu dugc hdn hgp hoat
chét c6 tiém ning khang vi khuén lao & dang bot mau vang.
M3 ta vin tit cac hinh vé

Hinh 1 14 dic didm hinh thai té bao cia ching xa khuén Streptomyces alboniger
VHI19-A121 dugc phén 14p, trong d6 (A) 1a anh chup cac khun lac ctia cdc ching phin
1ap phat trién trén bé mit moi trudng thach, (B) 1 anh chup khuén lac ching xa khuin
Streptomyces alboniger VH19-A121 dugc phan 1ap, va (C) 1a anh chup khuén lac chiing
xa khuén Streptomyces alboniger VH19-A121 v6i kha nang trc ché sy phat trién ctia vi

khuin Mycobacterium smegmatis.

Hinh 2 1a bidu dd két qua do phd 'H-NMR ctia hop chét obscurolit Bog trong thtt
nghiém x4c dinh cAu trac va dic tinh ctia hdn hop thu duge tir ching xa khuin
Streptomyces alboniger VH19-A121.

Hinh 3 1a biéu do két qua do pho "H-NMR ciia hop chét obscurolit Bog trong thir
nghiém x4c dinh cdu tric va dic tinh ctia hdn hop thu duge tir ching xa khuin
Streptomyces alboniger VH19-A121.

Hinh 4 13 biéu d6 phd COSY cua hop chét obscurolit Bap trong thir nghiém xéc
dinh cAu tric va dic tinh ctia hdn hop thu duge tir ching xa khuin Streptomyces
alboniger VH19-A121.

Hinh 5 14 biéu d6 phd HMBC ctia hop chét obscurolit Bap trong thit nghiém x4c
dinh cAu truc va ddc tinh ctia hdn hop thu duge tir ching xa khuan Streptomyces

alboniger VH19-A121.
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Hinh 6 12 biéu dd phd NOESY cua hop chét obscurolit Bop trong thir nghiém xac
dinh cAu tric va dic tinh cia hdn hop thu dugc tir ching xa khudn Streptomyces

alboniger VH19-A121.

Hinh 7 1 phd (-)-ESI-MS ctia hdn hop hop chét chartreusin trong thir nghiém xdc
dinh cAu tric va dic tinh cla hdn hop thu dugc tir chung xa khuln Streptomyces

alboniger VH19-A121.

Hinh 8 12 biéu db phdé '"H-NMR cua hop chét chartreusin trong thtr nghiém x4c
dinh cAu trac va dic tinh cta hdn hop thu dugc tir ching xa khuin Streptomyces

alboniger VH19-A121.

Hinh 9 13 biéu dd phd '*C-NMR ciia hop chit chartreusin trong thir nghiém xéac
dinh cAu truc va dic tinh ciia hdn hop thu dugc tir ching xa khuin Streptomyces

alboniger VH19-A121.

Hinh 10 14 biéu db phd COSY ctia hop chét chartreusin trong thir nghiém x4c dinh
cAu tric va dic tinh ctia hdon hop thu duge tir ching xa khuén Streptomyces alboniger

VH19-A121.

Hinh 11 13 bidu dd phé HMBC ciia hop chét chartreusin trong thir nghiém x4c dinh
cAu tric va dic tinh cia hon hop thu duge tr ching xa khuén Streptomyces alboniger
VHI19-A121.

MO ta chi tiét sang ché

Sau day, sang ché dugc mo ta chi tiét voi cac phwong 4n va céc vi du thyc hién
sang ché, tuy nhién, cac phuong én va céc vi du nay chi nhim muc dich minh hoa va
1am & ban chit cua sang ché chir khéng nham han ché pham vi yéu cau bao ho ciia sang

r
A

ché.

Theo khia canh thir nhit, séng ché d& cap dén chung xa khudn Streptomyces
alboniger VH19-A121 duoc phan 14p. Ching xa khuén Streptomyces alboniger VH19-
A121 dugce phan lap, tuyén chon tir cdc mu dit & cac dia diém khac nhau bao gdm tai
ring ngdp min x3 Phu Long, Hai Phong, vuon quéc gia Cat Ba, Hai Phong, subi Yén,
chua Huong, Ha‘i Noi va vuon qude gia Cac Phwong, Ninh Binh. Céc mAu ndy dugc
dung riéng 1¢ trong éng falcbn 50 ml khtr trung va bao quan lanh trong thoi gian van

chuyén vé phong thi nghiém.
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Céac mAu ndy dugc dé khd ty nhién trong khoang tir 2 dén 3 ngay va nghién nhé.
L4y 1 gam ciia mdi mAu va pha loang t6i ndng do 10, 10", sau d6 tréi 1én dia petri chira
mdi trudng phan 1ap, nudi cAy & nhiét do tr 28 dén 30°C trong thoi gian 14 ngay dé thu

khuan lac.

Mai truong phan 1ap dugce st dung dé phan 1ap cac chiing xa khuin bao gébm
NaST21 (dung dich A: 750 ml nuéc bién khir tring, KoHPO4 1g, agar 16g; dung dich
B: 250 ml nudc bién khir trﬁng, KNOs 1g, MgSO4 1g, CaClh.2H,0 1g, FeCls 0,2g,
MgS04.7H20 0,1g). Mo6i truong nay dugc bd sung axit nalidixic 20mg/1 va cycloheximit
50 mg/1. Ngoai ra co thé str dung méi truong HV bao gbm axit humic 1g/1, CaCOs 0,02
g/l, FeS04.7H20 0,01g/1, KC1 1,7 g/1, MgS04.7H20 0,05g/1, Na;HPO4 0,5 g/l, vitamin B
5ml/l, agar 16g/l, dugc pha véi nudc cit, pH 7 bd sung axit nalidixic 20mg/l va

cycloheximit 50 mg/1.

Sau khi nudi cdy & nhiét do tir 28 dén 30°C trong 7 ngay. Cac khun lac dugc thu
nhén va cdy trén moi truong YS bao gbm cao ndm men 2g/1, tinh bot 10g/1, agar 16g/1
va gitt & lanh sdu -80°C dé bao quan.

Cac khuln lac xa khudn phén lap thu duge tir cac mAu nudi cdy & trén duge tuyén
chon nhim thu dugc ching c6 khd ning tc ché su phat trién cta vi khuén
Mycobacterium smegmatis bang phwong phap khuéch tan khang sinh trén dia thach. Cu
thé 1a cac ching xa khuin sau khi phén 14p dugc tuyén chon bang cach nudi ciy trén
moi trueong thach YS trong 7 ngay ¢ 30°C dé xac dinh hoat tinh trén co s& uc ché su

phat trién ctia vi khuan Mycobacterium smegmatis.

Chung vi khudn Mycobacterium smegmatis dugc sir dung lam ching vi khuin nén
dé sang loc chiing xa khuén tng vién 1a ching vi khudn Mycobacterium smegmatis
KCTC 9108. Chung vi khuan nay dugc nudi trén moi truong 219 1ong bao gdm pepton
10 g/1, cao ndm men 5 g/1, cao malt 5 g/1, axit casamino 5 g/1, cao thit bo 2 g/l, glycerol
2 g/l, Tween 80 50 mg/l, MgS04.7H>0 1 g/l. Chung vi khuin Mycobacterium smegmatis
KCTC 9108 dé sir dung phan 1ap xa khuin tmg vién dugc nuodi ciy & 30°C trong 24 giér;

Sau khi nudi cy, dich nu6i vi khuan Mycobacterium smegmatis KCTC 9108 dugc
bd sung vao méi trudng 219 thach da khir trung véi ty 1€ 1% va d6 ra dia petri. Tiép d6

cac thoi thach chira khuan lac cua xa khuan @ng vién c6 kich thuée 5 mm duge dit 1én
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dia. V6i cac mau thir hoat tinh 13 dich tach chiét thi tién hanh tao céc giéng trén dia thach
kiém dinh bing éng nhya va nho 50 pl miu vao cac 15. U dia & 30°C trong 24 gid. Hoat
tinh khang khuin dugc xac dinh bang duong kinh vong vo khuén trén dia thach. Thu
nhan nhitng ching c6 khuén lac v6i dudng kinh vong vo khudn 16n nhit véi hinh thai
va mau sic khuén lac rd rang. Cac khuén lac ting vién c6 kha ning quan st dugc sau tir
5 dén 7 ngay nudi cdy trén moi truong YS & 28°C. Hinh thai chudi bao tif ¢6 thé quan

sat duoc rd dang dudi kinh hién vi trén cac lamen dugc cam trén cac dia nudi cay.

Trong sb cac ching xa khudn tng vién phan 1ap bang quy trinh néu trén, cic thc
gia da chon lya dugc chung xa khuén c6 duong kinh vong vo khuan 16n nhét, ching xa
khuén ndy duoc luu gitt tai tai Khoa Sinh hoc, trudng Pai hoc Khoa hoc Ty nhi€n, Dai
hoc Quéc gia Ha No¢i, 334 Nguyén Trai, Thanh Xuén, Ha Noi voi sb luu gitt VH19-
Al21.

Pé dinh danh, tién hanh chiét ADN tdng sé cta ching xa khuin phan l4p duoc va
khuéch dai doan gen 16S rADN bang cip mdi sau:

27F: AGAGTTTGATCCTGGCTCAG SEQ ID NO.2

1492R: GGTTACCTTGTTACGACTT SEQ ID NO.3

San phém PCR sau khi duogc kiém tra trén gel 1% agaroza dugc tinh sach bing
PCR Purification Kit (Bioneer, Han Quéc) va doc trinh tu. Trinh tu ctia doan 16S rADN
ctia chuing xa khudn phén 1ap duoc dugc néu trong SEQ ID NO.1 bao gbm 878 nucleotit.
Sau khi so sanh v6i Ngan hang gen cho thdy chiing xa khuin thu duoc 13 ching méi, c6
d6 twong dong vé trinh tw 16S véi chiing gin gili nhét 13 Streptomyces alboniger ATCC
12461 12 99,89%.

Ching xa khuén phén lap duoc theo sang ché dugc luu giit tai Khoa Sinh hoc,
truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha N¢i, 334 Nguyén Trai, Thanh
Xuan, Ha Noi véi s6 luu gitt VHI9-A121. Chung ndy dugc goi 1a ching xa khuin gbc
Streptomyces alboniger VH19-A121 ¢6 trinh tu 16S néu trong SEQ ID NO.1 khi dugc
nhan bing cdp mdi dic hiéu néu trong SEQ ID NO.1 va SEQ ID NO.2. Chiing xa khuan
Streptomyces alboniger VH19-A121 nay cé khuén ty co chit mau nau nhat, mau sdc
khuén ty khi sinh tring xam c6 kha ning tao khudn lac, rc ché su phét trién cua vi khudn
Mycobacterium smegmatis KCTC 9108 1én t6i 11 mm cho thdy tiém nang san sinh hoat

chét c6 tiém ning khang vi khudn lao tét. Chung nay dugc phan 14p tir mau dat tir Vuon
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qubc gia Ctic Phuong, Viét Nam. Chung xa khudn gbc nay duoc luu giit trong glycerol
20% & -80°C.

Theo khia canh tht hai, séng ché d& cap dén quy trinh san xuét hdn hop hoat chét
¢6 tiém nang khang vi khuén lao, trong d6 quy trinh ndy bao gbm cac budc: a) chuén bi
chiing xa khudn hoat héa; b) 1én men san xuét; va c¢) thu hdn hop hoat chét c6 tiém ning

khang vi khuén lao.

Trong budc chudn bi ching xa khuAn hoat héa, chung xa khuin gbc c6 sé luu
VH19-A121 tai Khoa Sinh hbc, truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia
Ha Noi, 334 Nguyén Trai, Thanh Xuin, Ha Noi dugc bao quan & nhiét 46 -80°C dugc
tan dong. Sau khi tan dong, tién hanh cdy ching xa khuén gbc Streptomyces alboniger
VH19-A121 gidng gbc ndy vao méi trudng YS d& hoat hoa. Moi truong YS nay bao
gdm cao ndm men 2g/1, tinh bot 10g/1, agar 16g/1. Tién hanh nudi ciy hoat héa ching
gibng gbc nay trong 3 ngay & 30°C. Két qua thu chiing xa khuén Streptomyces alboniger
VH19-A121 hoat hoéa.

Trong buéc 1én men san xut, tién hanh cdy ching xa khuin Streptomyces
alboniger VH19-A121 di dugc hoat hda vao moi trudong 1én men da khir trung. Cac k§
thuat khir tring mdi truong 16n men 12 da biét va c6 thé thuc hién béi ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuét nay. Moi truong duoc s dung dé 1én men 13 mdi
truong Y'S bao gdm cao ndm men 2g/1, tinh bot 10g/1. Sau khi nuodi ciy & nhiét d6 tir 28
dén 30°C trong 4 ngay, thu dugc dich nudi cdy chira sinh khéi xa khudn Streptomyces
alboniger VH19-A121. |

Trong budc thu hdn hop hoat chit c6 tiém nang khéng vi khuén lao, tién hanh ly
tAm dich nudi cAy chira sinh khéi xa khuin Streptomyces alboniger VH19-A121 & tbe
d6 4000 vong/phut thu phan sinh khdi va phan dich nuoi chy. Phan sinh khdi va phan

dich nuéi cay nay dugc tién hanh chiét xuat dé thu dugc cac hoat chat mong mudn.

Phan dich nudi ciy thy duoc sau khi ly tAm dugc chiét phan doan vé6i EtOAc.
Luong EtOAc dugc sir dung mdi 1an chiét bang lugng dich nudi ciy. Tién hanh chiét
xuét ba 1an, mbi 1an 4 gid. Sau d6 tach cac phan doan nudc va phan doan EtOAc. Cac

phan doan nay dugc gdp chung, thu dugc dich chiét phan doan EtOAc va dich nudi cdy.
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Cac phﬁn dich nay dugc cAt loai dung moi, thu phén can EtOAc va can dich nudi céy,

tuong tng.

Phén cin EtOAc duge tién hanh phén tach trén co s& chon céc phan doan hién mau
bing séc ky ban méng véi thube thir HaSO4 10%. Cu thé, trong qué trinh chiét, tién hanh
kiém tra c4c phan doan bang cach sic ky ban méng trang sin silicagel Merck 60F254,
¢6 d6 day 0,2 mm véi thudc thir H2SO4 10% ho trén ngon lra. Cac phén doan xuét hién

mau sé& dugc thu hoi va gdp chung véi nhau.

Tién hanh nhdi phén cin EtOAc thu dugc & trén 1én cft sephadex LH-20. Tién
hanh séc ky véi dung mdi rira giai metanol 100%. Kiém tra va thu nhan phan doan khi
xuAt hién mau trén ban méng trang san silicagel Merck 60F254, ¢6 d6 day 0,2 mm v&i
thubc thir HoSO4 10% ho trén ngon Itra. Thu phén doan c6 xuét hién mau, sau khi loai
dung moi thu phan bot. Phan bot thu dugc nay tiép tuc duoc sic ky cot silica gel véi hé
dung mdi n-hexan:CH>Cly. H¢ dung mdi rira giai thay dbi theo ty 16 tir 98:2 dén 1:1 (theo
thé tich). Kiém tra va thu nhan phan doan khi xuét hién mau trén ban mong trang san
silicagel Merck 60F254, c6 d6 day 0,2 mm véi thudc thir H2SO4 10% ho trén ngon lira.
Sau khi loai dung mdi thu duoc phén bot. Qua trinh nay c6 thé lap lai dé thu dugc hoat
chat tinh Khiét.

Cudi cing, nhdi phin bdt nay 1én cot silicagel v6i hé dung moi rira giai
CH,Cly/axeton thay ddi tir 9:1 dén 8:2 (theo thé tich). Kiém tra va thu nhan phan doan
khi xuét hién mau trén ban moéng trang séin silicagel Merck 60F254, c6 d6 day 0,2 mm
v6i thube thir H2804 10% ho trén ngon lira. Sau khi loai dung méi thu dugc hgp chat
obscurolit Bag tinh sach mau vang.

Phén dich nudc sau khi tach phan doan EtOAc & trén dugc cd quay dé thu duoc
phan cin nudc.

Phéan sinh khéi thu dugc sau khi ly tim dwoc ngam chiét trong trong metanol 90%
(3 14n, mdi 14n 4 gio trong 1 lit dung mbi). Sau d6 tién hanh ly tim 4000 vong/phut &
nhiét d6 phong d& loai bé can. Dich chiét thu duge duge tién hanh cét loai dung méi thu

duoc cidn chiét metanol.
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V& ban chét ctia phan cin nudc va phin cin chiét metanol 13 giéng nhau, tién hanh
gop chung hai phén cin thu dugc phén bot, phan bot nay dugc phan tich sic ky dé thu
thanh phén hoat tinh tinh sach.

Tién hanh nhdi phan bot 1én cot sephadex LH-20 v6i dung mdi rira gidi metanol
90%. Kiém tra va thu nhén phén doan khi xuAt hién mau trén ban méng trang sin
silicagel Merck 60F254, c6 do day 0,2 mm véi thudc thtr HoSO4 10% ho trén ngon lta.
Sau khi loai dung méi thu duoc phﬁn bot. Qua trinh nay cé thé duoc lap lai tir 1 dén 3
1in dé thu dugc phin bdt chira thanh phin hoat tinh mong mubn trén co s& sic ky phat

hién bing ban méng véi thude thir 1a HoSO4 10%.

Cuébi cung, chuyén phén bt thu dwgc nay 1én sic ky v6i cot sephadex LH-20 v6i
dung moi rira giai 1a metanol 100%. Kiém tra va thu nhan phan doan khi xuét hién mau
trén ban mong trang san silicagel Merck 60F254, c6 d¢ day 0,2 mm v6i thubc thir H2SO4
10% ho trén ngon lira. Sau khi loai dung mo6i, thu dugc hop chét chartreusin mau vang

xanh tinh sach.

Gop chung hop chit obscurolit Bag véi hop chét chartreusin thu dugc hdn hop hoat

chit c6 tiém ning khang vi khuin lao & dang bdt mau vang.
Vi du thwe hién sang ché

Vi du 1. Phén lap, xdc dinh hinh thdi, dic tinh va dinh danh chiing xg khudn dwoc

phan lgp

Téng s6 26 mau dit, trAm tich duoc thu thap & céc dia diém khac nhau tai rung
ngip min x4 Phu Long - Hai Phong, vuon qudc gia Cat Ba - Hai Ph(‘)hg, sudi Yén - chua
Huong - Ha Noi va vudn quéc gia Ciic Phuong - Ninh Binh. Toa d tai mdi diém 14y
mAu dugc ghi nhan trén may dinh vi GPS. Cac thong tin khdc nhu nhiét do, do Am, d0
min ciing duge do bing céc may chuyén dung. Cic miu duge dung riéng 1¢ trong 6ng
falcon 50 ml khtr trung va bdo quan lanh trong thoi gian vén chuyén v& phong thi
nghiém.

Céc mAu dé dugc dé khod tu nhién trong 3 ngay va nghién nho. Liy 1 gam mdi
mau va pha lodng t6i ndng d6 1073, sau d6 trai 1én dia petri chita moi truong thach bao
gdm NaST21 (dung dich A: 750 ml nuéc bién khir tring, K2HPO4 1g, agar 16g; dung
dich B: 250 ml nuéc bién khit tring, KNO3 1g, MgSO4 1g, CaCl2.2H20 1g, FeCl; 0,2,
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MgS04.7H,0 0,1g). M6i truong nay duge bd sung axit nalidixic 20mg/1 va cycloheximit
50 mg/1. Ngoai ra ¢ thé sir dung mdi truong HV bao gbm axit humic 1g/1, CaCOs3 0,02
g/l, FeS04.7H,0 0,01g/1, KC11,7 g/, MgS04.7H,0 0,05g/1, NapHPO4 0,5¢g/1, vitamin B
Sml/l, agar 16g/l, dugc pha véi nudc cit, pH 7 bd sung axit nalidixic 20mg/l va

cycloheximit 50 mg/l.

C4c dia thach dugc 0 & nhiét d6 30°C trong 14 ngay, thu céc khuén lac va céy trén
moi trudng YS bao gdm cao nim men 2g/1, tinh bot 10g/1. Két qua thu dugc 135 chﬁng
thudc nhém Streptomyces chiém 74,6% va 46 chiing thudc nhom xa khudn hiém chiém
25,4%. Téng s6 181 chung nay dugc phén 1ap, lam thudn va dugc giit & lanh sau -80°C

dé bao quan trudc khi tién hanh sang loc.

bé sang loc, cac khuén lac xa khuan kich thude 4mm duoc céy Ién moi truong
thach b sung 1% dich nudi chy vi khudn Mycobacterium smegmatis KCTC 9108 trong
moi tuong 219 16ng. U dia & 30°C trong 24 giv va sang loc, lua chon nhitng khudn lac

cho duong kinh vong vo khudn 16n nhét.

Két qua thu duogc 5 ching c6 hoat tinh manh nhét v6i kich thuéc duong kinh vong
khang khuén tir 8 dén 11 mm, trong @6 c6 1 chung c6 kich thu6c vong khang khuin
manh nhét, 1én t6i 11 mm, cdc chung con lai c6 kich thuéc vong khang khuén dat tir 8
dén 9 mm. Chiing c6 kich thudc vong khang khuén 16n nhét nay c6 ngudn gbe tir vuon

quéc gia Clic Phuong ¢6 ma VH19-A121.

Dic diém hinh thai t& bao cua ching xa khuén Streptomyces alboniger VH19-
A121 dugc phan 1ap dugce thé hién trén Hinh 1. Trong d6 (A) 1a anh chup cac khuén lac
cua cac chung phan 1ap phat trién trén bé miit moi trudong thach. (B) 1a anh chup khuin
lac xa khuén Streptomyces alboniger VH19-A121 dugc phén lap. (C) la anh chup khuin
lac xa khudn Streptomyces alboniger VH19-A121 vé6i kha nang e ché su phat trién ctia
vi khuén Mycobacterium smegmatis v6i vong vo khuén rong va rd rang.

Pé dinh danh ching VH19-A121 thu dugc nay, tién hanh giai trinh tu doan gen
16S rADN.

ADN cua ching VH19-A121 dugc chiét va tinh sach bﬁng kit thuong mai cua
ANABIO Research & Development. PCR chuan dé khuéch dai doan 16S rADN véi cip
mdi ¢6 trinh tu néu trong SEQ ID NO.2 va SEQ ID NO.3 dic hiéu:
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27F 5°- AGAGTTTGATCCTGGCTCAG -3’ SEQID. NO.2

1527R  5°- GGTTACCTTGTTACGACTT -3’ SEQ ID NO.3
San phim PCR dugc va giai trinh tir bang may gidi trinh ty tu dong. Két qua thu
duoc trinh tu néu trong SEQ ID NO.1, trinh tyr nay dugc so sanh v6i dit liéu trén ngan
hang gen cua NCBI (GenBank). Két qua cho thdy ching VH19-A121 nay thudc loai
Streptomyces alboniger c6 d0 tuong ddng voi ching gan nhét 13 Streptomyces alboniger

ATCC 12461 1a 99,89%.

Ching Streptomyces alboniger VH19-A121 nay dwgc luu Khoa Sinh hoc, truong
DPai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha N¢i, 334 Nguyén Trai, Thanh Xuan,
Ha Nbi v6i s6 Iuu gitt VH19-A121 & -80°C.

Vi du 2. Lén men va thu nhin hoat chit cé tiém ning khdng vi khuén lao

Chung xa khuan Streptomyces alboniger VH19-A121 duoc 14y tir chiing gbc duge
bao quéan trong dng nghiém dugc hoat héa bing cach ciy vao moi trudng YS bao gbém
cao nAm men 2g/1, tinh bdt 10g/l, agar 16g/1 trong 3 ngay & 30°C thu ching xa khuin
Streptomyces alboniger VH19-A121 hoat hoa.

CAy ching xa khuén Streptomyces alboniger VH19-A121 da dugc hoat héa nay
vao thiét bi 1én men chira moi trudng YS bao gbm cao ndm men 2g/1, tinh bdt 10g/1, sau
khi nuéi cdy & nhiét d6 30°C trong 4 ngay thu dugc 50 lit dich nudi cdy chira sinh khoi
xa khudn Streptomyces alboniger VH19-A121.

Chuyén toan b6 50 lit dich nuéi cly vao ly tim phan dich nudi cdy chra sinh khéi
xa khuén Streptomyces alboniger VH19-A121 & téc dd 4000 vong/phit thu duge phan
sinh khéi va 40 lit dich nuoi céy.

Phan dich nudi cy (40 lit) dugc chiét phan doan véi EtOAc ba lan, m&i 1an 4 gid,
cting thé tich. Sau d6 tach phan doan, gdp chung cac phan doan EtOAc va cét loai dung
moéi thu dugc 6,2 g can EtOAc.

Nhdi phin cin EtOAc nay 1én cot sephadex LH-20, tién hanh séc ky v6i dung moi
rira giai metanol 100%. Kiém tra va thu nhén phan doan khi xuét hién mau trén ban
mong trang san silicagel Merck 60F254, c6 d6 day 0,2 mm véi thudc thir H2SO4 10% ho

trén ngon lira. Sau khi loai dung moi thu dugc 3,4 g bot.
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Phan bot thu dugc nay dugc dua Ién sic ky cot silica gel véi hé dung moi n-
hexan:CH2Clz v6i hé dung mdi rira giai thay ddi theo ty 18 tir 98:2 dén 1:1 (theo thé tich).
Kiém tra va thu nh4n phan doan khi xuAt hién mau trén ban méng trang sén silicagel
Merck 60F254, ¢6 do day 0,2 mm véi thube thir HoSO4 10% ho trén ngon Ita. Sau khi
loai dung moi thu dugce 30 mg bot.

Cubi cing, nhoi phén bot nay lén cot silicagel véi hé dung modi rira gidi
CH,Cly/axeton thay dbi tir 9:1 dén 8:2 (theo thé tich). Kiém tra va thu nhan phan doan
khi xuét hién mau trén ban méng tring san silicagel Merck 60F254, c6 d6 day 0,2 mm
véi thude thir H2SO4 10% ho trén ngon Itra. Sau khi loai dung moi thu duge 3,7 mg hén

hop chét rin mau vang. Phin bot nay duge ky hiéu VTBEL.

Phén dich nuéc sau khi tdch phan doan EtOAc & trén dugc cb quay thu duge 10,2

g can nudc.

Phan sinh khéi dugc ngam chiét trong trong metanol 90% (3 14n, mbi 14n 4 gioy
trong 1 lit dung moi). Sau do tién hanh ly tdm 4000 vong/phut & nhiét d6 phong dé loai
bo can. Dich chiét thu duge duge tién hanh cét loai dung méi thu duge 7,0 g cin chiét
metanol. |

Gop chung 10,2 g cdn nude va 7,0 g cén chiét thu dugc 17,2 g bot chiét, tién hanh
nhdi 1én cot sephadex LH-20 v6i dung mdi rira giai metanol 90%. Kiém tra va thu nhan
phéan doan khi xuit hién mau trén ban méng trang sén silicagel Merck 60F254, c6 46 day
0,2 mm v6i thube thir H2SO4 10% ho trén ngon Itra. Sau khi loai dung mdi thu dugce 0,1

g bot.

Tiép tuc nhdi 0,1 g bdt nay 1én cot sephadex LH-20 v6i dung méi rira giai metanol
90%. Kiém tra va thu nhan phan doan khi xuit hién mau trén ban méng trang sin
silicagel Merck 60F254, c¢6 d6 day 0,2 mm véi thudc thir HoSO4 10% ho trén ngon Iira.
Sau khi loai dung méi thu duoc 101 mg bot. Phén b6t nay tién hanh chay sic ky mot 1an

trong cuing diéu kién, thu dugce 32 mg bt.

Cubi cung, chuyén phan bt ndy lén sic ky v6i cot sephadex LH-20 v6i dung moi
rira giai la metanol 100%. Kiém tra va thu nhan phan doan khi Xuht hién mau trén ban

mong trang sin silicagel Merck 60F254, c6 d¢ day 0,2 mm véi thude thir H2SOs 10% ho
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trén ngon lira. Sau khi loai dung mo6i, thu duge 5,6 mg hén hop chét rin mau vang xanh.

Phén chét rin nay dugc ky hi¢u 121CNO2.

Téng khéi lugng ciia chit rén VIBEI va 121CN02 thu dugc 1a 9,3 mg. Céc chét
ran nay dugc dua di xac dinh thanh phin va cAu tric cling nhu x4c dinh hoat tinh sinh

hoc.

Vi du 3. Xdc dinh céu triic va diic tinh ciia cdc hogt chit thu dwgc tir chiing xa khuin

Streptomyces alboniger VH19-A121

Hai hop chét dang bot rdn VTBEI va 121CNO02 thu duoc tir Vi du 2 dugce dua di

phén tich dé x4c dinh chu tric.
+ Dit lidu x4c dinh cAu triic va ddc tinh ctia hop chit VTBEL

Hop chit VTBE1 & dang bét, mau vang. Dt liéu phd NMR ctia hop chét VTBE1
dwoc thé hién trén Hinh 2. Két qua nay cho thiy day 1a mot hop chét khung obscurolit.
Phé 'H-NMR xuét hién tin hiéu ctia hé A2B; vong thom & 8y 6,67 (1H, d, J = 8,5 Hz,
H-2°, H-6%), 7,73 (1H, d, J = 8,5 Hz, H-3’, H-5"), hai tin hi¢u cia mot nbi d6i olefin
dang trans véi J 16n tai &u 5,64 (1H, ddq, J= 15,5, 8,0, 2,0 Hz, H-7), 5,88 (1H, dd, J=
15,0, 7,0 Hz, H-6), bdn tin hiéu cia proton vong butyrolacton tai du 2,44 (1H, dd, J =
18,0, 3,5 Hz, Ha-2), 3,18 (1H, dd, J = 18,0, 7,5 Hz, Hp-2), 4,35 (1H, m, H-4) va 4,41
(1H, m, H-3). Ngoai ra, xuét hién tin hiéu cia proton methyl tai éu 1,74 (3H, d, J= 6,5
Hz, H-8), 1 tin hiéu ctia nhém hydroxyl tai 35 4,60 (brs), va 1 tin hiéu cia nhém aldehyt
tai 0 9,77 (1H, s).

Két qua phd 3C-NMR ctia hop chit VTBE1 duge thé hién trén Hinh 3. Két qua
trén Hinh 3 cho thiy day 1a mot hop chét c6 khung obscurolit bao gbm tin hiéu cia 6
nguyén tir C clia vong benzen, 1 lién két d6i olefin tai 5c 128,2 (C-6) va 131,4 (C-7), 1
nhém methylen tai 8¢ 36,3 (C-2) mot nhom methyl tai 8¢ 17,8, (C-8 , nhom cacbonyl ¢
174,9 (C-1) va é¢ 190,3, (C-7°).

CAu trac cta hop chat VIBE! duge khing dinh duva trén co s& két hop dit liéu cac
phé 2D NMR (COSY, HSQC, HMBC va NOESY). Dt li¢u phd COSY chi ra twong tac
gitta H-2’ (8u 6,67)/H-3 (81 7,73), H-5" (8u 7,73)/H-6" (61 6,67) va H-2 (0u 2,44, 3,18
YH-3 (3u 4,41), H-3 (3u 4,41)/H-4 (8u 4.35), H-4 (6u 4,35)/H-5 (8u 4,32), H-5 (8n
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4,32)/H-6 (8 5,88), H-6 (81 5,88)/H-7 (3u 5,64 ) va H-7 (8u 5,64 )/H-8 (6 1,78) (Hinh
3).

Phé HMBC chi ra tuong tac H-2 (8u 2,44, 3,18), H-3 (8u 4,41), H-4 (31 4,35)/C-1
(8¢ 174,9), H-2 (8u 2,44, 3,18)/C-3 (3¢ 51,1), H-2 (3u 2,44, 3,18)/C-4 (8c 87,4) cho thdy
lién két trong vong butyrolacton (Hinh 4).

Tuwong tac gitra H-6 (3u 5,88), H-7 (3u 5,64)/C-5 (8¢ 73,1), H-8 (8u 1,78) /C-6 (6c
131,4), C-7 (8¢ 128,2) cho thdy lién két trong nhom allylic alcohol. Tuong tac H-5 (3n
4,32)/C-3 (8¢ 51,1) ching t6 vong butyrolacton dugc ndi véi nhom allylic alcohol tai vi
tri C-4. Ngoai ra, phé HMBC con chi ra twong tac H-3" (3u 7,73), H-5’(du 7,73)/C-1
(¢ 150,9), C-7° (8¢ 190,3) va H-2" (8 6,70), H-6" (61 6,70)/C-4’ (8¢ 128,2) cho thay vi

tri thé para ctia nhém andehyt vao vong benzen (Hinh 5).

Ngoai ra, phd NOESY ciing cho twong tac gitta H-4 (3u 4,35)/H-5 (0u 4,32), H-5
(81 4,32)/H-7 (8u 5,64), chung t proton ctia carbon C-4, C-5 va C-7 ndm cung phia véi
nhau va dinh hudng o so vé1 mat phang phan tir. Do d6 nhém -OH & vi tri B (Hinh 6).

Két hop céc dit liéu phd va so sanh véi tai liéu tham khao (Michael Ritzau et al,
1993) cho phép két luén hop chét VTBEI 1a hop chét obscurolit Bap c6 tén theo TUPAC
la 4-(((28,38)-2-((S,E)-1-hydroxybut-2-en-1-yl)-5-oxotetrahydrofuran-3-
yl)amino)benzaldehyde tng v6i cong thirc phan tir 1a C1sH17NO4 va co cau tric (1) va

v6i dit liéu phd NMR tdng hop trong Bang 1 sau:

H.2 O

1

Bang 1: S6 liéu phd NMR cua hop chit VTBE1 (obscurolit B2g)

Vitri | VIBE1 (Obscurolit Bag)
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Su (ppm) dc (ppm)
(500 MHz; CDCls) (125 MHz; CDCls)
1 174,9
2 2,44 (dd, J=18,0; 3,5)
Ha 36,3
Hy 3,18 (dd, J=18,0, 7,5)
3 4.41 (m) 51,1
4 435 (m) 87,4
5 4,32 (m) 73,1
6 5,88 (dd, J=15,0; 7,0) 128,2
7 5,64 (ddg, J=15,5: 8,0; 2,0) | 131,4
8 1,78 (d, J=6,5) 17,8
I 150,9
2 6,67 J=85) 112,7
3 (7,73 @ J=85) 132,4
4 128,2
5’ 7,73 (d, J=8,5) 132,4
6’ 6,67 (d, J=8,5) 112,7
719,77 (s) 1903
5-OH | 4,60 (brs)

Cac hop chét thudc khung ¥-butytolacton duge coi 12 hormon diéu chinh qu4 trinh
sinh trudng va phat trién cla ching xa khuin Streptomyces alboniger ciing nhu tham
gia vao qud trinh sinh tdng hop céc hop chét khang sinh tir xa khuén Streptomyces. Hop
chét obscurolit Bog dugc phan 14p lin dAu tién tir ching xa khudn Streptomyces
vitidocbtomogenes vao nam 1993.

+ Dit lidu x4c dinh cAu tric va dic tinh ctia hop chit 121CN02

Hop chét 121CN02 & dang bot, mau vang. Phd khéi ESI-MS ciia hop chét nay
duoc thé hién trén Hinh 8. Két qua nay cho thiy hop chat nay cho pic ion phén tir tai
m/z 639,1 [M-H] .

Dit liéu phd NMR ciia hgp chit 121CNO02 cho thy cu tric clia né bao gom
pentacyclic aromatic bilacton va mot disaccharit. Phd 'H-NMR xuét hién 4 tin hiéu kép
ctia proton aromatic tai éu 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= 8,0 Hz, H-16), 8,19 (1H, d, J = 8,0 Hz, H-8) va mot tin hiéu ba clia
proton aromatic tai éu 7,61 (1H, t, J= 8,5 Hz, H-9). Ngoai ra, xuét hién 1 tin hiéu don
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ctia nhém methyl tai 8u 2,81 (3H, s, H-19) va tin hiéu singlet cta nhom hydroxyl tai du
11,63 (Hinh 7).

Trong vung duodng, xuét hién tin hiéu cua 2 monosaccharide bao gdm 10 tin hiéu
ctia proton oxymethine tai 6u 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), 5,33
(14, d, J=17,5 Hz, H-1", H-anomer), 5,70 (1H, d, J= 4,5 Hz, H-7’, H-anomer), ou 3,92
(1H, m, H-5"), 4,22 (1H, q, J= 6,0 Hz, H-11”), hai tin hiéu ca proton methyl tai dx 1,38
(3H, d, J= 6,5 Hz, H-6"), 1,44 (3H, d, J = 6,5 Hz, H-12’) va m{t tin hiéu cda proton
methoxy tai ou 3,36 (3H, s, H-IS’) (Hinh 8).

Phé BC-NMR ciing cho thiy hop chit 121CN02 gdm 2 thanh phan chinh la
aglycone thom va 1 disaccharit bao gdm 32 tin hiéu carbon. Trong d6, c6 3 tin hiéu cia
nhém methyl 8¢ 16,4 (C-12°), 16,5 (C-6°), 22,2 (C-19), 1 nhém methoxy tai dc 57,0 (C-
13°), 15 cacbon methine trong d6 ¢ 10 cacbon hydroxyl methine thudc vung dudng tai
§c 67,1 (C-117), 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-I’, C-anomer), 101,4 (C-7°, C-anomer) va nam cacbon
methine thudc ving vong thom tai 115,2 (C-10), 118,4 (C-8), 120,9 (C-16), 127,8 (C-
9), 133,0 (C-17) cung véi 11 cabon béc bdn thudc vong thom tai &¢ 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), 1573 (C-6), 2 cacbonyl lactone tai 8¢ 159,2 (C-1), 164,7
(C-14). Céc dit liéu phd 'H va BC da g0i ¥ hai don vi duong trong hop chét 121CN02
bao gdm dudng D-fucose va D-digitalose (Hinh 9).

CAu triic cia hop chét trén duge khing dinh dya trén co s& két hop dit lidu cac phd
COSY, HSQC, HMBC va NOESY. Dit li€u phd COSY chi ra tuong tac gitta H-8 (du
8,19)/H-9 (61 7,61), H-9 (81 7,61)/H-10 (6u 7,41) trén vong thom. Su lién két giita cac
proton trong vong duong dugc khing dinh bang tuong tac H-4" (3u 3,78)/H-3" ((dn
3,88), H-3" (8 3,88)/H-2’ (8u 4,27), H-2* (3u 4,27)/H-1" (81 5,33), H-7° (0u 5,70)/H-8’
(51 3,84), H-8’ (6u 3,84)/H-9” (81 3,30), H-9” (6r 3,30)/ H-10 (8u 3,87) trén phd COSY
(Hinh 10).

Phd HMBC chi ra twong tac H-19 (31 2,81)/C-2 (8¢ 117,7), C-18 (3¢ 140,2), C-17
(8c 133,0), H-17 (8u 7,44)/C-15 (8¢ 146,5), H-16 (8n 7,51)/C-3 (8¢ 119,8), H-8 (dn
8,19)/C-6 (8¢ 157,3), C-10 (8¢ 115,2), H-9 (8u 7,61)/C-7 (3¢ 126,9), H-10 (du 7,41)/C-
12 (8¢ 119,0) cho thiy lién két trong vong thom. Tuong tic H-1" (8u 5,33)/C-11 (3¢

153,1) cho thdy duong D-fucose dugc nbi v6i aglycone thom tai vi tri C-1°. Tuong tac
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H-2’ (8u 4,27)/C-7’ (8¢ 101,4) cho thdy digitalose dugc ndi véi duong fucose tai vi tri
C-2° (Hinh 11).

Két hop céc dit liéu phd va so sanh véi tai liéu tham khao cho phép két luén hop
chit 121CN02 1a hop chét chartreusin c6 cong thic theo IUPAC 1a 10-
(((2S,3R,4S,5R,6R)-3-(((2R,3’R,4S,5S,6R)—3,5—dihydroxy-4-methoxy-6-
methyltetrahydr0-2H-pyran-2-yl)oxy)-4,5-dihydroxy-6-methyltetrahydro-2H-pyran-2-
yl)oxy)-6-hydroxy-1-methylbenzo[#]chromeno[5,4,3 -cde]chromene-5,12-dione. Hop
chét chartreusin nay c6 cong thirc phén tir 1a C32H32014 va o cAu trac (2) vé6i dit liéu

phd NMR tbng hop trong Bang 2 sau:

@

Bang 2: S6 lidu phd NMR ciia hgp chat 121CN02 (Chartreusin)

121CNO2 (chartreusin)
Vitd Su (ppm) Sc (ppm)
(500 MHz; CDCl3) | (125 MHz; CDCl3)
159,2

117,7

119,8

109,0

96,6

157,3

126,9

8,19 (d, J=8,0) 118,4

7,61 (d, J=38,5) 127,8

7,41 (d, J=8,0) 115,2

153,1

119,0

138,5

||l |||k |WlbN|—

[u——
()

p—
—

—
[\

[um—
(98)
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14 ’ 164,7
15 146,5
16 |7,51(d,J=28,0) 120,9
17 | 7,44 (d,J=38,5) 133,0
18 140,2
19 |2,81(s) 22,2
I 533 (d, J=17,5) 98,9
2’ | 4,27 (m) 82,3
3’ 3,88 (m) 71,0
4 |3,78 (m) 73,1
5 13,92 (m) 70,9
6’ 1,38 (d, J=6,5) 16,5
7 5,70 (d, J = 4,5) 101,4
8’ 3,84 (m) 67,6
9’ 3,30 (dd, J=10,0; 3,0) | 80,1
10° | 3,87 (m) 68,1
11° | 4,22 (q, J=6,0) 67,1
12° | 1,44 (d,J=6,5) 16,4
13> {3,36 (s) 57,0

Chartreusin 12 mot benzochromenone glycosit 1An d4u tién duoc phan l4p tir loai
Streptomyces chartreusis trong qua trinh sang loc cac tac nhan khang khuin chdng lai
Mycobacterium tuberculosis. Chartreusin 1a chét chéng khdi u manh bang cach lién két

v6i ADN va pha v& soi don ADN.

Vi du 4: Ddnh gid hoat tinh ciia hén hop thu duge tir chiing xa khuin Streptomyces
alboniger VH19-A121

Mycobacterium smegmatis séng hoai sinh phat trién nhanh trong diéu kién thiéu
oxy cho thay tinh trang hoat dong va cic dac diém rét gidng véi cic dic diém dugc thé
hién béi mam bénh Mycobacterium smegmatis. Mycobacterium smegmatis chét nhanh
chéng khi chuyén dot ngot tur didu kién hiéu khi sang ky khi. Nhiing két qua ndy cho
thdy Mycobacterium smegmatis c6 thé xem nhu mot md hinh hiru ich dé sang loc hoat

tinh khang lao ma khong gay lay lan mam bénh.

Hon hop duge st dung dé danh gia 12 hdn hop thu dugc tir Vi du 2 (TN). Trong

d6 hdn hop nay dugc pha lodng dén ndng d6 10 pg/ml va thir nghiém trén dia nudi cly
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vi khuan Mycobacterium smegmatis, danh gia kha nang trc che sy phat tri€n cta vi khuén

theo dudng kinh v6 khuén theo k¥ thuat chuin.

Két qua thu duoc cho thay hén hop nay c6 hoat tinh khang vi khuan M. smegmatis
manh véi duong kinh vong khang khudn 1én t&i 15 mm. Két qua nay cho thiy hoat tinh
khang lao tiém ning cho phép chéng lai dong vi khuén lao M. tuberculosis. DAy 1a tién
d& @& phat trién dugc pham khéng vi khudn giy bénh lao.

Ngoai ra, dé danh gia hoat tinh khang vi sinh vat gy bénh, tién hanh kiém dinh
trén ba ching gram dwong Staphylococcus aureus, Bacillus subtilis, Lactobacillus

fermentum, 3 ching gram am Salmonella enterica, Escherichia coli, Pseudomonas

aeruginosa, va mot chung nim Candida albican. Két qua thé hién trén Bang 3.

Bang 3. Két qua thir hoat tinh khang vi sinh vét kiém dinh ctia hdn hop theo sang ché

Vi khudn TN Ampicillin | Cefotaxim | Nystatin
(pg/ml) (pg/ml) (pg/ml) | (pg/ml)
ICso MIC ICso ICso 1Cso
Staphylocaccus' aureus | 4,54+0,25 | 128 | 0,004+0,0003 - -
Bacillus subtilis 1,08+0,07 8 0,075+0,006 - -
Lactobacillus 7,49 >128 1,0+£0,008 - -
fermentum
Salmonella enterica >128 >128 | 0,075+0,006 - -
Escherichia coli >128 >128 | 0,15+0,001 - -
Pseudomonas >128 >128 9,6+0,68 - -
aeruginosa
Candida albican >128 >128 - - 2,8+0,02

Két qua cho thdy hdn hoptheo sang ché c6 hoat tinh khang khudn gram duong trién
vong véi cac gia tri 1Cso trén cac ching Staphylococcus aureus, Bacillus subtilis,
Lactobacillus fermentum lan luot 13 4,54+0,25, 1,08+0,07 va 7,49 pg/ml. Tuy nhién,
hén hop nay khong thé hién hoat tinh tc ché ching gram 4m dugc thi va nim Candida
albican. Céc hoat chét thir nghiém Cefotaxim va Nystatin khong c6 tac dung dbi véi cac
ching vi khuan thir nghiém, ngoai trir Ampicillin. Két qua nay cho thay hdn hop theo
sang ché ciing c6 tac dung trén vi khuin, nhung hidu qua khong bang ddi véi ampicillin.

Dé danh gia hoat tinh gy doc té bao trén dong té bao ung thur, tién hanh thir nghiém
hdn hop thu dugc tir Vi du 2 trén dong té bao ung thu biéu md (KB), ung thu gan (HEP-
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G2), ung thu phdi (LU-1), ung thw vi (MCF-7). Két qua thir nghiém dugc thé hién trén

Béang 4.
Bang 4. Két qua thir nghiém hoat tinh gdy doc té bao
< ICs0 (ng/ml)
STT | Tén mau
KB Hep-G2 Lu-1 MCF-7
1 TN 527+0,25 | 0,5+0,08 | 5,30+0,31 | 28,8+0,63
2 Ellipticin | 0,30+0,05 | 0,35+0,05 | 0,43+0,05 0,58+0,05

Két qua cho thdy hdén hop TN thir nghiém cho thdy thé hién hoat tinh tiém nang
nhét trén dong té bao ung thu gan voi gia tri [Cso 12 0,5 £ 0,08 pg/ml. Trén hai dong té
bao ung thu KB va Hep-G2, hop chit nay ciing thé hién hoat tinh khang té€ bao ung thu
dly trién vong voi gid tri ICso 13n luot 12 5,27 £ 0,25 pg/ml va 5,30 = 0,31 pg/ml. Hop
chit nay thé hién hoat tinh khang té bao ung thu vii & mac do trung binh véi gid tri ICso
12 28,8 = 0,63 pg/ml. Dbi chimg 1a Ellipticin v6i cac gié tri lan lugt 0,30 + 0,05 pg/ml,
0,35 + 0,05 pg/ml va 0,43 £ 0,05 pg/ml.

Nhu vay hon hgp TN theo sang ché ngoai hoat tinh khang vi khun lao vuot trdi
con cho thiy hoat tinh khang vi sinh vt kiém dinh cling nhu ¢6 kha ning (rc ché mot sb
té bao ung thu, mic du hoat tinh khong manh bing cic hoat chét chuyén biét. Piéu nay

cho thdy phd rong cta hdn hop TN dugce thir nghiém theo sang ché.
Hiéu qua dat dwoc clia sang ché

Chung vi khuan Streptomyces alboniger VH19-A121 duoc phan 1ap theo sang ché
thé hién 1a chung c6 hiéu suat sinh tong hop hai hoat chét c6 tac dung khé’mg vi khuén
lao cao, 50 lit méi truong nudi céy ban dau, so bd da chiét tach va thu dugc 3,7 mg hoat
chét obscurolit Bog va 5,6 mg hoat chit chartreusin tinh sach. Ching Streptomyces
alboniger VH19-A121 dwoc phan 13p theo sang ché 12 tién d cho phép san xudt hoat
chét dé phat trién duoc phim khang vi khuén lao, dic biét 1a vi khuén lao khang thudc.

Tu ching xa khuin Streptomyces alboniger VH19-A121 dugc phén 14p, da phan
lap duoc hai hop chét ¢6 hoat tinh sinh hoc manh 1a hop chét obscurolit Bop ¢6 tén theo
[UPAC 1a 4-(((25,35)-2-((S,E)-1-hydroxybut-2-en-1-yl)-5- oxotetrahydrofuran-3-
yl)amino)benzaldehyt va hop chit chartreusin c6 tén theo IUPAC la 10-
(((2S,3R,4S,5R,6R)-3-(((2R,3R,4S,5S,6R)-3,5-dihydroxy-4-methoxy-6-
methyltetrahydro-2H—pyran-2-yl)oxy)-4,5-dihydroxy-6-methyltetrahydro-2H-pyran-2-
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yl)oxy)-6-hydroxy-1-methylbenzo[ /] chromeno[5,4,3-cde]chromene-5,12-dione.  Day
13 tién d& quan trong va 1a co s& khoa hoc chung minh kha ning phat trién chit khang

sinh tr chung xa khudn dugc phan 14p theo sang ché.

Két qua so bd cho thiy hoat tinh khang vi khuén lao trén ching vi khuén M.
smegmatis cua dich sinh khéi ching xa khuén S. alboniger. Két qua cho thiy sinh khéi
ctia ching S. alboniger c6 hoat tinh khang lao tiém nang v6i dudng kinh khang khudn
vuot troi, 18n téi 11 mm, trong khi cac ching khéc chi cho duong kinh khang khuén cao
nhét chi dat 9 mm. Pay 1a ]An dAu tién hoat tinh khang lao cia ching xa khuén S,

alboniger dugc xéc dinh.

D3 déanh gia hoat tinh khang ching M. smegmatis ciia cho thiy chiing thé hién hoat

tinh khang M. smegmatis tiém nang v6i duong kinh khing khuén 1én téi 15 mm.

Hoat tinh khang vi sinh vt kiém dinh ctia hén hop hoat chét thu dugc trén ba
ching gram duong, 3 ching gram am Salmonella enterica, Escherichia coli,
Pseudomonas aeruginosa va mot ching nim Candida albican. Két qua cho thay hén
hop hoat chét thu duoc tir ching xa khuén theo sing ché thé hién hoat tinh khang ca 3
ching gram duong Staphylococcus aureus, Bacillus subtilis, Lactobacillus fermentum
v6i gid tri ICso 14n luot 12 4,54+0,25, 1,08+0,07 va 7,49 pg/ml. Dac biét, hd hop nay c6
gia tri MIC = 8 trén ching Bacillus subtilis cao hon gi4 tri MIC cta khang sinh
Ampicillin cho thdy tiém ning rat 16n huéng t6i viée nghién ciru san xuét khang sinh.
Hop chét nay khong thé hién hoat tinh wrc ché ching gram 4m va ndm Candida albican.

Ngoai ra, két qua dénh gid ciing cho thiy hoat tinh gay doc té bao cua hoat chat
thu duoc tir chung xa khuén theo sang ché trén 4 dong té bao ung thu biéu mé (KB), ung
thu va (MCF-7), ung thu gan (Hep-G2) va ung thu phéi (Lu) kha tt. Két qua cho thy
hoat tinh gdy doc té bao manh nhét trén dong té bao ung thu gan véi gia tri ICso 12
0,5+0,08 pg/ml.
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YEU CAUBAO HQ

1. Chung xa khuan Streptomyces alboniger VH19-A121 dugc phan lap, trong d6 ching
xa khudn nay c6 btrinh tu 16S ADN néu trong SEQ ID NO.1, ¢6 kha néng tdng hop hoat
chét obscurolit Bag va chartreﬁsin c6 tiém nang khéng vi khuan lao, ching xa khuén nay
thé hién kha ning khang vi khuin Mycobacterium smegmatis v6i vong khang khuén 1én
t6i 15mm va c6 sb luu gitt VH19-A121 tai Khoa Sinh hoc, trudng Dai hoc Khoa hoc Tu
nhién, Pai hoc Quéc gia Ha Noi, 334 Nguyén Trai, Thanh Xuan, Ha NOoi.

2. Quy trinh san xuét hdn hop hoat chét c6 tiém nang khéang vi khuén lao, trong d6 quy
trinh nay bao gém céc budc:

a) chudn bi chiing xa khuin hoat hoa bang cach ciy chiing xa khudn gbc Streptomyces
alboniger VH19-A121 ¢6 sd luu VH19-A121 tai Khoa Sinh hoc, truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Quéc gia Ha No¢i, 334 Nguyén Trai, Thanh Xuan, Ha Noi vao
mdi truong YS bao gdm cao ndm men 2g/1, tinh bdt 10g/1, agar 16g/1 trong 3 ngay &
30°C thu ching xa khudn Streptomyces alboniger VH19-A121 hoat hoa;

b) 1én men san xut bing cach cdy chiing xa khuén Streptomyces alboniger VH19-A121
dugc hoat héa vao moi truong long YS bao gdm cao nim men 2g/1, tinh bot 10g/1, sau
khi nudi cdy & nhiét do tir 28 dén 30°C trong 5 ngay thu dugc dich nudi ciy chira sinh
khéi xa khudn Streptomyces alboniger VH19-A121; va

¢) thu hdn hop hoat chét c6 tiém ning khang vi khuén lao bing cach tién hanh ly tim
dich nudi cdy chura sinh khéi xa khuén Streptomyces alboniger VH19-A121 & tbc do
4000 vong/phit thu phan sinh khéi va phan dich nuodi céy;

phan dich nudi cdy dugc chiét phan doan véi EtOAc ba 1an, mbi 14n 4 gioy sau @6 gdp
chung cac phan doan EtOAc va dich nu6i cy rdi cit loai dung mdi thu phan cin EtOAc
va cin dich nudi cdy, phén cin EtOAc duogc phan tach trén co s& chon cdc phin doan
hién mau bang sic ky ban méng véi thudc thir H2SO4 10% bing cach 1an lugt nhdi phan
cidn EtOAc ndy 1én cot sephadex LH-20 v6i dung moi rira gidi metanol 100%, sic ky
cot silica gel v6i hé dung mdi n-hexan:CH2Cla véi hé dung mdi rira gidi thay di theo ty
1 tir 98:2 dén 1:1 (theo thé tich) va cudi cung tinh ché trén cot silicagel v6i hé dung moi
rira giai CH2Cly/axeton thay dbi tir 9:1 dén 8:2 (theo thé tich), sau khi loai dung méi thu

duoc hop chit obscurolit Bog & dang chét rdn mau vang;
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phén sinh khéi dugc ngdm chiét trong dung moi metanol 90% ba 14n, mbi 14n 4 giv, sau
khi ly tam, phﬁn dich duogc cit loai dung moi thu duogc phé‘m can chiét sinh khéi, phﬁn
cin chiét sinh khdi nay dugc gdp chung véi phan cin dich nudi cdy thu dugc & trén va
dugc phén tach hai 1in bing cach nhdi 1én cdt sephadex LH-20 v6i dung moi rira gidi
metanol 90% thu phan doan hién mau trén sic ky ban mong voi thude thir HoSO4 10%,
cubi ciing tinh ché trong cling didu kién v6i dung méi rira giai 12 metanol 100%, sau khi

loai dung méi, thu dugc hop chét chartreusin tinh sach mau vang xanh; va

g0p chung hop chét obscurolit Bag voi hop chét chartreusin thu dugc hén hop hoat chat

¢6 tiém ning khang vi khuan lao & dang bjt mau vang.
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<110>
<120>

<130>
<160> 3
<170>

<210> 1
<211> 878
<212> ADN
<213>
<220>
<223> 168
<220>
<400> 1
GGCGAACGGG
CGGGGTCTAA
TGAAGGATGA
ACGGGTAGCC
CTACGGGAGG
GCGTGAGGGA
ACGGTACCTG
GCGCAAGCGT
GTGTGAAAGC
TAGGGGAGAT
GTGGCGAAGG
ACAGGATTAG
TTCCACGTCG
AAGGCTAAAA
TTCGACGCAA

<210> 2
<211> 20
<212> ADN
<213>
<220>
<223> Poan
<220>
<400> 2

TGAGTAACAC
TACCGGATAA
GCCCGCGGLC
GGCCTGAGAG
CAGCAGTGGG
TGACGGCCTT
CAGAAGAAGC
TGTCCGGAAT
CCGGGGCTTA
CGGAATTCCT
CGGATCTCTG
ATACCCTGGT
TCGGTGCCGC
CTCAAAGGAA
CGCGAAGAAC

mdi

AGAGTTTGATCCTGGCTCAG

<210> 3
<211> 19
<212> ADN

42153

DANH MUC TRINH TU

GTGGGCAATC
CACTTCCACT
TATCAGCTTG
GGCGACCGGC
GAATATTGCA
CGGGTTGTAA
GCCGGCTAAC
TATTGGGCGT
ACCCCGGGTC
GGTGTAGCGG
GGCCATTACT
AGTCCACGCC
AGCTAACGCA
TTGACGGGGG
CTTACCAAGG

Trinh tu nhan tao

<213> Trinh ty nhdn tao

<220>
<223> Poan

<220>
<400> 3

mdi

Streptomyces alboniger VH19-A121

TGCCCTTCAC
CTCCTGGGTG
TTGGTGAGGT
CACACTGGGA
CAATGGGCGA
ACCTCTTTCA
TACGTGCCAG
AAAGAGCTCG
TGCATTCGAT
TGAAATGCGC
GACGCTGAGG
GTAAACGGTG
TTAAGTTCCC
CCCGCACAAG
CTTGACAT

-32-

TCTGGGACAA
GAGGTTAAAA
AATGGCTCAC
CTGAGACACG
AAGCCTGATG
GCAGGGAAGA
CAGCCGCGGT
TAGGCGGCTT
ACGGGCTAGC
AGATATCAGG
AGCGAAAGCG
GGAACTAGGT
CGCCTGGGGA
CAGCGGAGCA

Vién Hbéa hoc-Vién Han 1lam khoa hoc va Céng nghé Viét Nam
Chung xa khudn Streptomyces alboniger VH19-A121 duoc phan ldp va quy
trinh san xudt hén hop hoat chit cé tiém ning khang vi khudn lao

GCCCTGGAAA
GCTCCGGCGG
CAAGGCGACG
GCCCAGACTC
CAGCGACGCC
AGCGAAAGTG
AATACGTAGG
GTCACGTCGG
TAGAGTGTGG
AGGAACACCG
TGGGGAGCGA
GTTGGCGACA
GTACGGCCGC
TGTGGCTTAA

60
120
180
240
300
360
420
480
540
600
660
720
780
840
878
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GGTTACCTTGTTACGACTT
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