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TOM TAT

Xa khudn Streptomyces sp. QN63 phan 1ap duoc tir dat rimg ngap man Yén Hung, Quéng
Ninh c6 kha nang khang manh Staphylococcus aureus nhon khang sinh. Khang sinh do chung
xa khuéan nay sinh ra da dugc danh gi4 1 c6 kha nang chiu nhiét. Trong nghién ctru nay, ching
t6i da st dung cdc phuong phdp vi sinh va héa sinh dé xdc dinh phd khang khuan va nim cua
khang sinh do Streptomyces sp. QN63 sinh ra va cdc qué trinh tach chiét, tinh sach khang sinh
trén. Két qua cho thy khang sinh nghién ciru khang dugc ca hai loai vi khuan Gram 4m va
Gram duong, nhung khong biéu hién hoat tinh khéang lai cac nam kiém dinh nghién ctru. Két
quéa phan tich phd cong hudng tir hat nhan H va C13 chi ra rang ddy 1a mot khang sinh _peptide
vong. So sénh véi ngan hang dir liéu cic hop chét c6 hoat tinh, khang sinh nay c6 thé 1a mot
khéang sinh méi.

Twr khoa: Streptomyces sp. QN63, Staphylococcus aureus, nhon khang sinh, khang sinh méi.

1. MO PAU

Nghién ctru tim khéng sinh méi ludn duge cic nha khoa hoc trén toan thé gi6i quan tam.
Hién nay, mac du dd c6 hon 10000 loai khéng sinh dugc cong b nhung cudc tim kiém nay van
ngdy cang sdi dong [1]. Su xuat hién ngay cang nhiéu cdc ching vi khuén nhon céc khéng sinh
cling nhu cic bénh nan y ctia thoi dai nhu ung thu, cdc bénh vi rit ma dién hinh 1a HIV - van
chua c6 dugc lidu hiéu nghiém dé chira tri, chinh 14 dong luc thiic ddy céc nha khoa hoc khong

ngung nghién ciu nhiam tim ra cdc phuong phdp va dugc pham hiéu nghiém dé giai quyét van
dé cap bach do [2].

Vi khuan Staphylococcus aureus khing methicillin (Methicillin Resistant Staphylococcus
aureus-MRSA) 12 van dé toan cau khi ching khang phdn 16n céc loai khang sinh di va dang
duoc st dung. Muc do gia ting vé sd luong céc ching c6 kha nang khang khang sinh nhanh t6i
mitc bao dong. Nam 1991, hon mét nira cdc ching vi khuan S. aureus giy nhiém & My c6 kha
nang khang lai penicillin, methicillin, tetracycline, va erythromycin. Tai thoi diém d6
vancomycin khang sinh duy nhit con hiéu lyc cao véi vi khuan nay. Tuy nhién, nim 1996, Nhat
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Bén, Phdp, Anh va My da lan lugt cong bd phét hién S. aureus khdng vancomycin néng do
4 - 8 ug/ml [3]. Mrc do khang tang nhanh khi nam 2002 cdc nha khoa hoc My da tim théy
S. aureus khdng vancomycin nong d¢ 16 pg/ml [4]. Hién S. aureus da nhlem gan 1/3 dén s thé
gidi, do vay, nhimng thudc khang sinh truyén thong c6 18 khong giai quyét dwoc” [5].

Trong nghién ciru trude déy, chiing t6i da tuyén chon dugc ching xa khuan Streptomyces
sp. QN63 ¢6 kha nang sinh khang sinh chéng lai S. aureus nhon khang sinh. Mot s dic diém
sinh khdng sinh cua chung xa khuan nay da dwoc nghién ctru. Trong nghién ciru nay, ching t6i
s& bdo cdo vé két qua nghién ciru tich chiét, tinh sach va mot sé dic diém cua khang sinh cho
ching Streptomyces sp. QN63 sinh ra.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit ligu

- Poi twong nghién ciru: Chung xa khuan Streptomyces sp. QN63 phan 1ap duoc tir dat
RNM huyén Yén Hung tinh Quang Ninh.

- VSVKD: V. parahaemolyticus (VSV KD 1), S. aureus 30sd (VSV KD 2), S. cholerasuis
(VSV Kb 3), B. subtilis VSV Kb 4) dugc cung cép tr phong Vi sinh vat hoc, Vién V¢ sinh dich
t& Trung Uong va Aspergillus niger, Penicillium sp. va Candida albicans ti bd suu tap giéng
B mon CNSH-Vi sinh, Truong DPHSP Ha Noi.

- Moi trudng A9 (glucose 10 g, pepton 5 g, ri dudng 20 g, nude bién 1000 ml, pH = 7).
2.2. Phwong phap nghién ciu

2.2.1. Chiét riit khdng sinh

Streptomyces sp. QN63 dugc nudi trong mdi truong A9 trong 120 gio sau d6 lay dich dem
li tam 10.000 v/phiit trong 5 phuit, tich sinh khéi va dich. Phan dich dugc sir dung dé tach khang
sinh thd bing céc dung mdi khéc nhau nhu sau (dich nudi cdy : dung méi) : ethylacetate voi ti 16
1,5 : 5; acetone véi ti 1€ 1:4; va etanol voiti 1€ 1 : 4. Tt ca cdc thi nghiém déu duoc lic trong 4
gio, tach phan dung méi phia trén va dudi. Ding mdy cat quay cit phan dung méi phia trén thu
khang sinh thé ddm dac. Sau khi thu dugc khang sinh thd dam dic, pha vdi nudc cAt 1/10 thé
tich cua dich nudi cay da sir dung.

2.2.2. Tinh sach khdng sinh

Sdc ki ban méng (TLC) [6]

Khéng sinh thd sau khi chiét duoc hoa tan trong ethylacetate voi ti 18 1/10. Cét céc ban
moéng (Kieselgel 60 F254, ctia hing Merck) thanh c6 kich thudc 1 x 7 (cm) va ké duong xuat
phat cich mép dudi ban mong 1 cm, dudng dich cach mép trén ban méng 1 cm. Chdm 50 pl
dich khang sinh vao chinh giita vach dich va chay & cic hé dung mdi: ethylacetate, chloroform :
methanol (10 : 1) chloroform : methanol (20 : 1), chloroform: methanol (30 : 1), methanol 2 %
trong ethylacetate, methanol 5 % trong ethylacetate. Cc ban sic ki duoc soi dudi den tir ngoai
Carmaz & 2 budc séng 1a: 254 nm va 366 nm rdi phun thudc thir H,SO, trong metanol va sdy &
100 °C dé phat hién cic hop chét. Xéc dinh vi tri cdc vach dimng cta dung mdi va céc vét khang
sinh, tinh gia tri Rf.
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Phirong phdp sdc ki cot [7]

Nhoi va cén bang cot bang dung moi duge lya chon sir dung hat silicagel 60 - 100 pm
(Merck). Tron mau va hat silicagel vao ciing dung méi, sau d6 dé dung moi bay hét va nghién
hdn hop thanh b6t min. Pua hdn hop nay vao cot dé tao thanh mot 16p trén bé mat cot silicagel.
Cho dung méi vao cot dong thdi mé voi diéu chinh dung méi chay ra voi mot tbe do 5 ml/phiit.
Hing 2 ml dich chay ra vao mdi dng nghiém, dénh s thir ty. B sung thém dung méi dén khi
chat thir chay ra hét. Kiém tra hoat tinh khdng sinh cua timg phén doan thu duoc va tién hanh
chay TLC mau & mdi éng nghiém, sau d6 gop cic dng c6 hoat tinh va c6 cling gid tri Rf (cdc
phan doan).

2.2.3. Xdc dinh cdu triic khdng sinh

Phé cong huong tir proton 'H-NMR va cacbon *C NMR-Thiét bi do cong hudng tir hat
nhan Brucker Avance 500 MHz (Mot chiéu 'H NMR va “C NMR trong dung méi CDCl; tai
phong nghién ctiu céu triic, Vién Héa hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam).
Chuén bi chat thir: can khoang 10 mg mau hoa tan vao 0,4 ml dung mdi CDCl; sau d6 chuyen
toan bo dung dich vao éng do phd cong huong tir hat nhan. Tién hanh do miu va thu két qua
phd. Sau d6 giai phd dé xéc dinh céu triic ciia mau [8].

Phé khéi FT-ICR-MS do trén mdy Varian 910 - MS TQFTMS - 7 Tesla Vién Hoéa hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Pho khang khuén ciia khang sinh

Két qua nghién ctru cho thay dung moi ethylacetate la phit hgp hon ca trong viéc tich chiét
va ¢ dic khang sinh tir chung xa khuan nghién ciru. Dich chiét thé khang sinh tir Streptomyces
sp. QN63 su dung dung mo6i ethylacetate (1,5 : 5) duoc sur dung dé nghién ctru kha ning khing
khuén Gram 4m va Grram dwong va khang nam. Két qua nghién ctru duoc thé hién trong bang 1.

Bang 1. Phd khing khudn va nim cta khéng sinh tir Streptomyces sp. QN63.

Hoat tinh khang sinh (D - d, cm)

V. parahae- | S. aureus |S. cholerasuis | B. subtilis | A. niger | Penicillium sp.| C. albicans
molyticus 30 sd

3,0 2.8 2.2 3.1 - - -

Khéng sinh do chung xa khuédn Streptomyces sp. QN63 sinh ra thé hién hoat tinh trc ché tat
ca céc vi khuan kiém dinh sir dung trong nghién ctru nay, trong d6 c6 hai vi khuan Gram dwong
(S. aureus va B. subtilis) va hai vi khuin Gram am (Vibrio parahaemolyticus va Salmonella
cholerasuis) nhung hoan toan khong thé hién hoat tinh trén 03 loai nim kiém dinh (Aspergillus
niger, Penicillium sp. va Candida albicans). Két qua nghién ctru chung to 1a khang sinh tir
Streptomyces sp. QN63 c6 khang khuan pho rong (hinh 1).

Két qua nghién ciru phd khang khuan va khéng ndm trén s& hd trg cho viéc dinh hudng
nhém cau tric cua khdng sinh nghién ctru. Do xa khuan Streptomyces sp. QN63 khong bi€u hién
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hoat tinh khang nim nén chiing toi c6 thé xdc dinh khdng sinh tir ching Streptomyces sp. QN63
s& khong thuéc cic nhém khang sinh chong ndm nhu polyene, allylamine, fluconazole,
ketonazole, itraconazole hodc posaconazole. Khang sinh do Streptomyces sp. QN63 sinh ra ciling
khac so voi khang sinh tir S. alboflavus PU23, c¢6 kha niang khdng nam [9].

S. aureus 30sd Vibrio parahaemolyticus Bacillus subtilis

Hinh 1. Kha ning khang mot s6 VSV KD ciia khang sinh tir Streptomyces sp. QN63.

3.2. Lua chon hé dung méi tach chiét khang sinh

Két qua nghién ctru h¢ dung mo6i dugc s dung dé nghién ctru kha ning tich khang sinh ra
khoi dich chiét khang sinh tho dugc trinh bay trong bang 2 va mo6 phéng trén hinh 2.

Bang 2. Kha nang phan tach khang sinh cua cac hé dung moi khac nhau trén TLC.

Gia tri Rf
STT Hé dung méi sir dung

Rf 1 Rf 2 Rf3 Rf4
1 Ethylacetate 2/5
2 Chloroform: Methanol (30 : 1) 1/5 2,6/5 4,5/5
3 Chloroform: Methanol (20 : 1) 4.,4/5
4 Chloroform: Methanol (10 : 1) 0/5 1/5 1,6/5 3,5/5
5 Methanol 5 % trong ethylacetate 2,2/5 3,5/5
6 Methanol 2 % trong ethylacetate 2/5

Khi chay dung méi ethylacetate mau thir tch thanh 1 vét dai véi gid tri Rf1 = 2/5. Vét tach
trai dai nén d& 1an tap chét trong qua trinh rira giai, do vdy dung méi nay khéng phit hop cho
viéc chay sdc ki cot.

Trong hé dung mdi chloroform: metanol (20 : 1) cic vét tach c6 cac gia tri Rf1 = 1/5, Rf2 =
2,6/5, Rf3 = 4,5/5 . Mic dit cdc chat trong mau thir d dugc tich ra, nhung gia tri Rf3 qua gan
vach dich, do d6 thoi gian rira giai nhanh, dé 14n céc tap chat, khong sir dung hé dung mdi nay
dé chay séc ki cot.
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O hai hé dung moi chlororm: metanol (10 : 1) va 2% methanol trong ethylacetate déu thu
dugc 1 gid tri Rf duy nhat twong tUng la = 4,4/5 va = 2/5, do d6 khong st dung hai h¢ dung mdi
nay cho chay sac ki cot.

Trpng hé dung mdi chloroform: metanol (30:1) cé Rfl = 0/5, Rf2 = 1/5 , Rf3 = 1,6/5, Rf4 =
3,5/5. O hé dung mdi nay, cdc vét khang sinh da tach roi nhau ra, tuy nhién vach thtr nhat da
khong di chuyén, vach thir 2 & gan dudng xuat phat nén thoi gian rira giai nhanh, de bi lan cdc

chat tap.
3 I Vach dich
. Vach xuét phat

Hm @ G @ O

Hinh 2. M6 phong két qua TLC vdi céc hé dung moi khic nhau.

a

1em
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Vi hé dung mdi methanol 5% trong ethylacetate c6 2 gid tri Rf twong tng Rf1 = 2,2/5 va
Rf2 = 3,5/5. O hé dung mdi nay thoi gian rira giai vira phai, 2 vét cach xa nhau nén hiéu qua tich
cao.

Nhu vay, h¢ dung mdi thich hop 1a methanol 5 % trong ethylacetate s& duoc str dung de
tach cdc chét khang sinh tir chung Streptomyces sp. QN63. H¢ dung mo6i nay duoc dung cho sic
ki cot dé tach va tinh sach céc tiéu phan khang sinh trong dich khang sinh tho.

3.4. Tach chiét, tinh sach khang sinh

Cot sic ki dugc chay voi dung mdi methanol 5 % trong ethylacetate véi dp suat binh
thuong. Toc do rira cot 5 ml/phit, thu dich rira giai vao 30 dng nghiém, mdi dng 2 ml. Két qua
chay TLC cua tat ca cdc ong cho thdy tir éng 12 dén ong 18 va tir dng 19 dén dng 30 khop véi
cdc bang trong dich khang sinh. Dich rira giai cua ong 12 - 18 (phén doan 2) va 19 - 30 (phan
doan 1) dugc thu hoi sau chay sic ki cot va duoc tién hanh cit quay loai dung méi thu khing
sinh dam dac. Két qua kiém tra hoat tinh khang sinh ctia hai phan doan trén S. aureus TCV duoc
thé hién trén hinh 3.
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Hinh 3. Hoat tinh khdng S. aureus TCV cua khing sinh PD1 va PD2 tir Streptomyces sp. QN63

Vi két qua nay, ching toi quyét dinh st dung phan doan 2 dé phan tich céu triic héa hoc.

3.5. Két qua xac dinh ciu tric khang sinh

Sau khi tinh sach dugc hop chat ki hiéu KSIQN63 (20 mg) ching t61 tién hanh ghi pho
cong hudng tir hat nhan mot chiéu 'H NMR trong dung moéi CDCls. Két qua cho thay hop chit
nay c6 cdc tin hiéu cua hidro ¢ vung truong yéu tir 6 dén 9 ppm. Day la ving cua cdc nguyén tir
H gin voi cacbon khong no va nhom N-H. Ngoai ra con ¢6 nhiéu tin hiéu & ving 3,5 - 4 ppm,
goi ¥ rang ddy 1a cua cdc nguyén tir H c6 trong proline. Ngoai ra con c6 cdc tin hiéu cta cdc
nhém metyl CH;- ¢ vung tir 0,8 - 1,4 ppm c6 dang doublet (van do6i) chiing td trong phan tu ¢
cdc mat xich 12 alanine, leucine hoic valine.

Két hop v6i viée phan tich phd *C NMR chiing t6i thiy rang hop chit nay c6 mot sé nhém
cacbonyl dudi dang CO-NH tir 165 dén 171 ppm. C6 3 tin hiéu & 127, 129 va 135 ppm, ddy 1a
céc cacbon trong nhan thom, tir d6 c6 thé du dodn rang trong hop chat nay cé mat xich 1a
phenylalanine. Khong ¢6 céc tin hiéu ¢ vung tir 70 - 90 ppm chimng t6 trong hop chat nay khong
¢6 cdc nguén tir cacbon dinh v6i oxy hodc OH béang cdc lién két don. Ngoai ra con c¢6 nhiéu tin
hiéu tr 14 ppm t6i 20 ppm la cua cdc nhém metyl.

Qua viéc phén tich phd cong huéng tir hat nhan 'H va *C NMR, két hop véi viéc chay sic
ki ban mong va sic ki c¢ot voi hé dung moi khong qud phan cuc (5% metanol trong ethylacetate),
ching t6i du dodn hop chét nay 1a mot peptit dang vong. Tuy nhién, hop chit nay con 1an cic
chu tir khdc do trong phd cong hudng tir hat nhan NMR cdn ¢ cdc tin hiéu nho. Qua két qua
chay séic ki ban mong ching t6i thdy né 1a mot chdm tuong ddi tron. Do d6 khéng thé tinh sach
bang sic ki cot thuong dugc.

Chtng t6i tién hanh do ph6 khéi phan giai cao FT-ICR-MS (hinh 4). Két qua trén phd dd
cho thiy hop chat nay con 14n céc tap chat khdc. Qua phén tich ching ti thiy c6 dinh ion phan
tr & m/z 668 [M+H]", nhu vay hgp chit ma chung t6i tinh sach dugc s€ c6 Kkhdi lugng phan tu la
m/z 667.
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Hinh 4. Phd khéi lugng (MS) ctia phan doan 2 khang sinh tir Streptomyces sp. QN63.

Bing cdc phan tich phd trén, ching tdi tam thoi so bd két luan hop chit phan doan 2 ciia
khang sinh do Streptomyces sp. QN63 1a mot peptit dang vong c6 khoi luong phén tir 1a 667,
trong phan tir c6 cidc mat xich la phenylalanine alanine, leucine (hinh 5).

@%o Q

NH

St s

Hinh 5. Céu triic so b ctia hop chat P2 ciia khéng sinh tir Streptomyces sp. QN63.

4. KET LUAN

Khéng sinh do chung xa khuan Streptomyces sp. QN63 sinh ra ¢6 pho khang khuan rong
nhung khéng khdng nidm. Thanh phin cia khang sinh bao gdm hai phan doan (PP1 va PD2)
trong d6 PP 2 c6 kha nang khang Staphylococcus aureus manh hon. Cac khang sinh nay dugc
tach chiét hiéu qua nhit khi st dung dung moi ethylacetate (ti 16 1,5 dich nudi cay/5 dung méi).
Két qua phén tich bd cong hudng tir hat nhan va pho khéi x4c dinh dugc khang sinh phan doan 2
12 mot peptide dang vong. So sanh véi ngan hang ciu tric cdc hop chit cho thiy PD 2 ¢6 thé 1a
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mot khang sinh méi. Nhitng nghién ctru vé dac diém tiac dong 1én té bao va lam sang can duoc
tiép tuc tién hanh.
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ABSTRACT

ISOLATION, PURIFICATION AND CHARACTERIZATION OF PENICILLIN-RESISTING
STAPHYLOCOCCUS AUREUS INHIBITING ANTIBIOTIC FROM STREPTOMYCES SP.

QN63

Duong Minh Lam’, Dang Ngoc Quang, Nguyen Thi Ha
Hanoi National University of Education

“Email: duong.minhlam @ gmail.com

The strain Streptomyces sp. QN63 which was isolated from mangrove soil showed high

antagonistic ability on penicillin-resisting Staphylococcus aureus. The antibiotic from this strain
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was thermostable. In this study, we used microbiological and biochemical methods for
estimating the antibiotic activity range of the crude antibiotics solution. The isolation,
purification and structuralization of the antibiotic were taken. The results showed that the crude
antibiotics had wild range of bacterial antagonistic ability (on both Gram positive and Gram
negative bacteria) but it did not have and inhibiting activity against tested fungi. The antibiotic
composes of two fragments (PD1 and PD2) in which PD2 showed higher bacterial antagonistic
ability. The cyclic peptide structure of the PD2 was clarified by using both magnetic nuclear
resonance of H and 13C and massive charge measurements.

Keyswords: Streptomyces sp. QN63, Staphylococcus aureus, antibiotic resistance, new
antibiotics.
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