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LE THI THUY AI

Trung tdm Nghién ciru Phdt trién An todn va Méi trieong Dau khi

Trong tong s6 hop chét ty nhién co nguén gdc tir sinh vat, c6 khoang 20-25% hop chat c6
hoat tinh sinh hoc, trong d6 50% 1a tir vi sinh vét (Berdy J, 2005). Mot trong nhimng 601 tuong
quan trong nhat trong san xudt cac hop chét ¢6 hoat tinh 14 xa khuan vi da s cac cdu triic co
hoat tinh sinh hoc déu dugc tim thay & xa khuan (Sanglier, 2005). Viéc kham pha cac hop chét
¢6 hoat tinh sinh hoc dugc thuc hién rat nhiéu tur nhitng ndm 1970, nhung dén nay né van rat
duoc quan tam. Ngay nay, su xudt hién cdc mam bénh méi (HIV, Ebola, mycobacter, vi sinh vat
ky khi...) va cac vi sinh vat bénh da khang thudc da khién nd lyc tim kiém cac hop chit méi va
khai thac hoat tinh sinh hoc ngay cang phat trién hon.

Viét Nam c6 nhiéu khu hé sinh thai da dang. Tiém ning kham pha hop chat tu nhién tir vi
sinh vat, dic biét 1a xa khuan chac han khong nho. Trong bai bao nay, ching t6i trinh bay két
qua nghién ctru phan 1ap va tuyen chon céac chung xa khuéan c6 kha nang sinh téng hop hop chit
tu nhién c6 hoat tinh sinh hoc, tién hanh dinh danh céc ching xa khuan tiém ning dya trén co s&
hinh thai hoc va phan tich trinh tu gen 16S-rRNA.

I. PHUONG PHAP NGHIEN CUU
1. Vit liéu

_ Trong nghién ctru nay, ching t61 str dung 12 mau déat cho phan lap xa khuin bao gém 8
mau (RCBNP00038, RCBNP00041, RCBNP00044, RCBNP00048, RCBNP00054, RCBNP00055,
RCBNP00058, RCBNP00073) thu tir Vuon Quéc gia Nam Cat Tién va 4 mau (CRO1A, CRO1B,
CR9, CR12) thu tr Khu Sinh thai Cam Ranh. Cac mau dugc thu ¢ tang mat tai cac vi tri khac
nhau v6i cac ddc di€ém sinh thai khac nhau, dugc danh gia 1a déc thu boi khu hé thyc vat dac
trung bao gom dat rung, dat bién, dat bun ao... cia cac khu vyc sinh thai phia Nam Viét Nam..

Céac chuing vi sinh vt st dung dé thir nghiém hoat tinh sinh hoc bao gém: Escherichia coli,
Bacillus subtilis, Penicillum sp., Streptomyces sp., Saccharomyces cerevisiae dugc cung cép tir
phong thi nghiém vi sinh, Truong Dai hoc Khoa hoc tw nhién, Dai hoc Qudc gia thanh phd Ho
Chi Minh.

Cac mdi trudong dugc st dung trong nghién cttu (Sangller 2009; Tran Linh Thudc, 2009)
gém: Mbi truong ISP-2 (phan lap, nhan mam, nudi cdy xa khudn); méi truong A8 va A9
(phén 1ap va kich thich xa khuén tao bao tir); moi truong L4 (1én men va tach chiét hoa hoc xa
khuan) moi truong Gauze (quan sat hinh thai xa khuan) moi truong pepton (nudi cdy vi
khuan klem _dinh); méi truong Hansen (nudi cdy ndm men kiém dinh) va moi truong PGA
(nudi cdy ndm mdc klem dinh). Ngoai ra, nghién cltu nay con su dyng céac hoa chét dé tach
chiét hop chat thir cap va cac hoa chét tach chiét gen, PCR doan gen trén ving 16S-rRNA,
tinh ché san pham PCR...
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2. Thiét 1ap thi nghiém

2.1. Phén lgp xa khudn

Mau dat dwoc mang vé phong thi nghiém, tién hanh phoi kho ‘ma:lu 7 ngay trong diéu kién tur
nhién. Sau do, nhat bo soi, da, cac xac hﬁ’1~1 corvé derp mau nghién trong coi thiy tinh rdi tién
hanh sang qua ray c6 duong kinh 2mm. Mau dat nghién xong dugc dung trong céc tui nhuya PE
kin va bao quan trong ti dong -35°C.

Phan 1ap theo phuong phap tréi dia, moi truong ISP-2, A8, A9 duoc sir dung dé chon loc
chung cho xa khuin. Ngoai ra, chung t6i con str dung méi truong A8 va A9 bd sung mét trong
ba loai khang sinh Gentamycin, Tetracyclines, Kanamycin, ,ket hop xtr 1y nhiét am ¢ 65°C,
khoang 30 phut trong bép 6n nhiét nham phan 1ap xa khuan hiém (non-Streptomyces).

2.2. Tich chiét héa hoc va phin tich HPLC (High Performance Liquyd Chromatography)
dich lén men

Céc chung xa khuin dugc thun khiét va nhAn mam trén moi truong ISP-2, chuan bi cho
1én men thu sinh khdi (MC) va dich chiét (CF). Mdi chung duoc 1én men trong 100ml moi
truong L4 & nhiét d6 28°C, lic trong 7-16 ngay tiy theo chung xa khuédn. Sau dé, dich nudi cay
dugc tach chiét hoa hoc dé phan tich HPLC (phwong phap sac khi long cao 4p) ¢ hai bude song
254 va 214, bude dau cho phép sang loc cac chiing xa khuan c6 tiém ning san xuat cac hop chét
tu nhién thir cap ¢0 hoat tinh sinh hoc.

2.3. Thir nghiém hoat tinh sinh hoc
Cac chung xa khudn c6 tiém ning san xudt hop chét thir cap tir lgét qua phén tich HPLC
duoc tuyén chon cho thir nghi€m hoat tinh sinh hoc theo mé hinh dia gidy tdm dich chiét.

Dich tach chiét (MC va CF) duoc hoa trong
methanol tinh khiét, dugc loc vo trung bang mang
loc Whatman c6 duong kinh 0,2pm.

Vi sinh vat y
kiém dinh bia giay Whatman c6 duong kinh 6pm, dugc
hap khtr tring ¢ 121°C, 1 atm va sdy kho. Mdi dia
gidy tAm 30ul dich chiét v trung.

Vi sinh vat kiém dinh dugc hoat hoa trén moi
truong déc trung trude khi thir nghiém.

Hinh 1. M6 hinh dia gidy tam djch chiét

2.4. Dinh danh cic chiing xa khudn cé hoat tinh sinh hoc

Céc chung xa khuan c6 hoat tinh sinh hoc dugc nudi c?iy trén moi truong ISP-2 hay A9, 4 &
37°C, 3-5 ngay dé quan st dai thé (hinh dang, kich thuéc khudn lac, mau sic bao tir, khuan ty
khi sinh, khuin ty co chit, su tiét sdc té vao mdi trudng nudi cdy...) va vi thé dudi kinh hién vi
(hinh thai cdu triic sgi to va cac co quan sinh san & trang thi tu nhién).

Céu trac hé soi bén chit gay kho khin cho tach chiét DNA tf)ng s6 clia xa khuén Trong
nghién ctru nay, ching té1 da thir nghiém phuong phap enzym két hop vai cac yéu to 1y hoc
(nghlen song siéu am, nhiét do...) dé thu nhan DNA tong s0. Sau do, st dung cap mdi S5
(moi xudi, CACTCTGGGACAAGCCCTGGA) va S6 (mdi nguge, CACGTGTGCCAGCCC
AAGACAT) dé nhan ban mot phan gen 16S-rRNA. Chu trinh phan tng thiét lap: 1 chu ky &
95°C-4 phiit; 30 chu ky gom co6: 94°C-1 phat, 54°C-45 gidy va 72°C-1 phut 45 gidy; 1 chu
ky & 72°C-10 phiit; tong thé tich phan tmg 1a 100ul. San pham phan ing PCR dugc dién di
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kiém tra trén gel agarose 1% voi thang DNA 1kb (Fermentas, Buc) va dugc tinh ché theo
hudong dan caa kit EZ-10 Spin Column. Sau d6, st dung moi S5 d€ giai trinh ty mot phan
gen 16S-rRNA.

II. KET QUA VA THAO LUAN
1. Phan lap xa khuin

Dé phan lap hiéu qua xa khuan chung t6i da thyc hién nhiéu cach tlep can. Xa khuan la
nhom chiu nhiét t6t nén cac mau dat dung phén 1ap da dugc xir 1y nhiét de giam thiéu cac ddi
tugng khong mong muén nhu vi khuan, ndm méc. Két qua xir 1y nhiét am & 65°C trong 30
phut t6 ra hiéu qua. Ngoai ra, moi truong phén lap ngoai cac khang sinh co ban dugc khuyén
c4o sir dung nham trc ché vi khuan gram 4m va khang nim, chung toi con két hop bd sung céac
khang sinh khac nhu Tetracyclines, Gentamycin, Kanamycin nham thu nhan dic hiéu cac xa
khuan hiém.

Theo cac tai liéu khoa hoc, méi truong ISP-2 va A8 1a mdi trudng c6 tinh dai dién dugce st
dung dé phan 1ap. Két qua nghién ctru cho thiy ISP-2 khong mang lai két qua mong doi, sau 3
tudn trai mau phan 1ap, co rat it xa khuin dwoc quan sat (1-3 khuén lac). Trong khi d6, trén moi
truong A8, kha nhidu khuan lac xa khuén kich thudc 16n, gidu bao tir xudt hién, chu yéu la
nhom khuéan lac mau nau dén xam (dic trung cho Streptomyces) va cac khuédn lac den, kich
thudc rat nho va kho phat hién. Dé thu nhan dugc céc chung loai da dang, moi truong A9 da
duge thir nghiém. Két qua phan l4p trén moi trudng A9 rat thi vi: Rat da dang cac loai khuan
lac xa khuén (da dang vé kich thudc dén mau sic), moi truong trong sudt rt dé quan st cac
khuén lac nho. Theo chiing t6i ddy 1a méi truong thi vi nhét dé sang loc xa khuan (hinh 2).

Tir 12 mau dat sir dung, chung t6i da phan 1ap hon 100 ching khac nhau vé dic tinh khuan
lac (mau sdc khuan lac, cdu trac hé soi, su phat trién cta khuan ty, su tiét sac t6...). Trong
nghién ctru nay, chung t6i chi tuyén chon 41 chung dién hinh dé khao sat kha niang téng hop cac
hop chét c¢6 hoat tinh sinh hoc.

Hinh 2. Két qua phan ldp trén mdu dat RCBNPO0054 si dung cac chdt khang sinh
ket hop vai xi ly nhiét am

1. Mai trwdng A9, bc“’), sung khang sinh co ban va Tetracyclines.
2. Méi trwong A9, bo sung khang sinh co’ ban va Gentamycin.

2. Phan tich HPLC

41 ching xa khuan dugc tuyén chon dé nhan mam va lén men, tao nguyén li¢u cho phén
tich HPLC. Tuy nhién, cac chung tuyen chon déu khéng phat trién hay phat trién rat yéu trong
mdi truong nhan mam L4 (theo khuyén cdo). Do d6, chung toi di tién hanh thir nghiém diéu
kién ti uu cho cac ching nay. Méi truong A9 va ISP-2 duoc sir dung thir nghiém. Két qua cho
thdy cac chung co6 kich thudc khudn lac 16n phat trién tét trong A9 va tét hon trong ISP-2. C4c
chung 6 kich thude nhé van chua thé ting sinh tir viéc cdy mim 1 hodc 2 khudn lac. Dé khéc
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phuc, sinh khéi xa khuan duoc cay tich liy trén méi trudng thach ISP-2, sau 5-7 ngay thyc hién
cdy mam véi sinh khéi khoang 1/4-1/2 trén dia thach.

Qua trinh 1én men du dodn kéo dai tr 7-16 ngay (hinh 3) tuy theo kha néng phat trién
nhanh hay cham va kha nang lam d6i mau mdi truong 1én men do sdc t6 tiét. Thé tich lén
men: 100ml moéi truong L4, nhiét do 28°C va tdc do lac 120 vong/phut. O céc ching thé hién
tiém ning sinh téng hop cac hop chit tha vi s& duoc tdi wu hoa vé diéu kién 1én men va thoi
gian thu mau.

Hinh 3. Cac chuing xg khudn 1én men trong 100ml méi truwong L4

Sau 1én men, miu duoc tach thanh hai pha (pha rin-MC va pha 1ong-CF) bang phwong
phap ly tim. MC duoc chiét xuat véi methanol, CF dugc chiét xuat voi ethyl acetate, sau do
dugc ¢d ddc va qua loc trude khi phan tich HPLC. Biéu d6 sic ky HPLC thé hién dinh hép thu
cuc dai cua mot hop chat (hay cau trac) tai thot gian luu nhét dinh (retention time). Két qua
nghién ctru cho thdy c6 23 chung xa khuan c6 tiém ning san xuat cic horp chét tu nhién c6 hoat
tinh trong sb 41 chiing dugc phan tich héa hoc. Pac biét, 2 ching S-68 va S-91 dugc xem 1a ¢ ‘rat
thii vi” vi san xuat kha nhiéu hop cht c6 dinh hap thu voi thoi gian luu khac biét (khi phan tich
phan doan dich thé) va phd hap thu UV kha rd (hinh 4).
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Hinh 4. Két qua phan tich HPLC mdu djch thé ching S-68
1. Bidu d& séc ky HPLC; 2. Phé hép thu UV

3. Thir nghiém hoat tinh sinh hgc

Trong nghién ciru nay, chung t6i tuyén chon 8 chung tiéu biéu, c6 sy da dang vé ngudn gdc
sinh thai va ching loai (S-37a, Tr-41.2, S-54, S-57, S-61, S-68, Tr-73.26, S-91) tir 23 chung c6
Kkét qua thu vi khi phan tich HPLC dé tién hanh thir nghiém hoat tinh sinh hoc. MC va CF cuia
cac chung tuyén chon dugc thir nghiém hoat tinh tc ché phat trién céc vi sinh vat kiém dinh
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(theo md ta phan vat liéu) theo phuong phap mé hinh dia gidy tim dich chiét. Vi mdi vi sinh
vat kiém dinh, ching t6i thir nghiém d6i chimg véi methanol. Két qua thi nghiém ddi ching déu
“4m tinh”, nghia 1a methanol khong trc ché vi sinh vat kiém dinh.

Két qua khao sat hoat tinh sinh hoc dugc téng hop & bang 1. Hau hét cac chung déu thé
hién hoat tinh khang vi khuan gram dwong (Bacillus subtilis, Streptomyces sp.), tit ca khong
rc ché vi khuan gram am (Escherichia coli), chi c6 mot truong hop tc ché ndm méc
(Penicillium sp.) va mét trudng hop e ché nim men (Saccharomyces cerevisae). Pang cha
trong la cac ching the hién kha nang tc ché manh nhiéu nhém vi sinh vat nhu: S-54, trc ché vi
khuan gram duong, nam moc va xa khuan Streptomyces; S-91, uc ché vi khuan gram duong,
nam men va xa khuan; S-68 va Tr-73.26 tc ché vi khuan gram duong va Streptomyces. Két qua
nay kha phu hop véi két qua phan tich héa hoc bang sic ky HPLC, chung S-68 va S-91 duoc
xem 1 rat tiém ning vi san xuat nhiéu hop chit va c6 phd hap thu UV tét.

Badng 1
Kha ning trc ché vi sinh vat kiém dinh ciia 8 chiing xa khuin chon loc
Pwong kinh vong (rc ché sw phat trién cua vi sinh vat kiém dinh (mm)
xakhugn | eoli | sabilis | o cerevisime . |Pemicilum sp. | Streptomyces sp.
MC CF MC CF MC CF MC CF MC CF
S-37a - - 9 9 - - - - - -
Tr-41.2 - - 9 9 - - - - - -
S-54 - - 11 10 - - 27 - 15 -
S-57 - - 24 - - - - - 7 -
S-61 - - 9 7 - - - - - 8
S-68 - - 11 23 - - - - 14 -
Tr-73.26 - - 8 10 - - - - 7 12
S-91 - - 8 18 10 34 - - 11 -

Ghi chi: Thé tich cho vao dia giay 1a 30ul; (-): Khéng wc ché.

4. Pinh danh chiing xa khuin cé hoat tinh sinh hoc

Quan sat hinh thai 8 chung xa khuan cho thay: Trén méi truong ISP-2 va A9, 6 chung c6
kich thude khuén lac 16n, khuan ty phat trién manh, mau sic thay ddi tur tréng dén xam va nau;
hai chung S-37a va S-57 c6 khuén lac phat trién han ché, mau nau va den. Khi quan sat hinh thai
hién vi, cac ching c6 kich thudc rat nho nén rat khd quan sat hé soi va cau triic sinh bao tir. Két
qua, chung t6i chi quan sat duoc 4 chung trén kinh hién vi (S-57, S-61, Tr-73.26, S-91), cac
chung nay déu cé ciu trac co quan sinh bao tir dang soi thing ngin va xodn, 1a cu tric dién
hinh ctia Streptomyces. Tuy nhién, dé dinh danh chinh xac dén mirc giong hay loai thi can phai
két hop vai cac phuong phap khac nhu thong tin vé trinh ty phan tir bao ton 16S-rRNA.

Ca 8 chiing duoc tach chiét genome thanh céng theo phwong phap nghién co hoc va nhiét
d6 cao dé pha v té bao. Sau d6, DNA bd gen duge nhan ban PCR mot phan ving 16S-rRNA
v6i cap moi S5 va S6 1an luot tuong Gmg véi vi tri trén gen 13 170 va 1281. San phdm PCR co
kich thudc khoang 1100bp (hinh 4), dugc xem la chtra ving bién dong nhét (khoang 32bp gan
dau phia 5°) ¢ xa khuan theo két qua thong ké trén tat ca cac trinh ty gen mi hoa 16S-rRNA cua
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xa khuan trong ngan hang gen (thuc hi¢n bdi nhém Sinh-Tin). Trong nghién ctu nay, ching
to1 chi nhan ban dugc 3 trinh ty trong tong s6 8. Vay 5 trudng hop khong khuéch dai duoc co
thé gidi thich: Do nong do DNA ban mau chua thich hop va chit lugng DNA chua that sy tdt,
hoic do trinh ty mdi thiét ké chua mang tinh phé quat. Cac truong hop nay can duoc khao sat
thém dé tdi wu cho phan tng PCR va mdi phd quat dung cho khuéch dai 16S-rRNA & vi
khuan noi chung.

Hinh 5. Két quda dién di trén gel agarose 1%

1. DNA tbng s6; 2. San phdm PCR mét phan gen 16S-rRNA

Tét ca cac san phdm PCR cua 3 chung S-54, S-61 va S-91 duoc tién hanh tinh sach qua cot
EZ-10 Spin (theo trinh bay & phan phuong phép) trude khi giai trinh tu gen. Vi ving bién dong
(32bp) nam ¢ vi tri gan dau 5’ctia san pham 1100bp, nén chung toi chi thuc hién gidi trinh tu
mdt chidu voi moi xudi S5. Trinh tu duoc giai md du doan khoang 600bp, du dé budc dau xac
dinh vi tri phan loai cta cac chung xa khuan quan tdm. Két qua cho thiy hon 600bp duoc giai
mé voi tin hiéu t6t duge st dung dé so sanh trong ngan hang gen (NCBI). Trén NCBI, cac
ching xa khuan duoc giai trinh ty c6 do twong dong cao (99%) dugc dé nghi cho loai
Streptomyces galbus (chung S-61) va loai Streptomyces pulveraceus (chung S-91). Riéng chiing
S-54 ¢6 2% khac biét dugc xem la truong hop tha vi dé dinh danh loai méi.

III. KET LUAN

Két hop mot s6 phuong phap khac nhau nhu: Xur 1y nhiét 4m mau dat, chon lya moi truong
thich hop, bo sung khang sinh khang khuan va nam moc..., két qua phén 1ap da thuan khiét duoc
hon 100 ching xa khuan rat da dang vé dic tinh khuan lac va chi tuyen chon lai 41 ching dé
nghién ctru. Khi phan tich HPLC, chiing t6i sang loc dwoc 23 ching xa khuan c6 tiém ning san
xudt cac hop chit thir cip c6 hoat tinh sinh hoc va di tuyén chon dugc 8 chung c6 “tiém ning
nhat” 1a S-37a, Tr-41.2, S-54, S-57, S-61, S-68, Tr-73.26, S-91 d¢é thir nghiém hoat tinh sinh hoc
trén cac vi sinh vat kiém dinh co ban. Hau hét cac ching déu thé hién hoat tinh khang vi khuan
gram duong, tit ca khong trc ché vi khun gram 4m, chi c6 mot trudng hop e ché ndm méc va
mdt trudng hop trc ché nam men.

Quan sat hinh thai cho thdy cdu tric cia 8 ching khao sat chi yéu dién hinh cho
Streptomyces. Tién hanh thir nghiém quy trinh tich DNA b gen xa khuan, két qua budc dau cho
phép thu nhan DNA cutia 8 chung chon loc. Chi ¢6 3 trong 8 truong hop thanh cong trong viéc
nhan ban mot phin gen ma héa 16S-rRNA. Vay chat lwong DNA tach chiét va do dic hiéu oligo
lam moi cho phan tmg PCR can duoc khao sat thém. Giai ma va phan tich mot phan trinh ty gen
16S-rRNA cua cac ching S-61, S-91 cho phép du doan ching lan luot 14 Streptomyces galbus,
Streptomyces pulveraceus. Riéng chiing S-54 can duoc nghién ciru thém dé xac dinh loai méi.
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ISOLATION AND SELECTION OF ACTINOMYCETES STRAINS SYNTHESIS BIOACTIVE
NATURAL PRODUCTS IN NAM CAT TIEN NATIONAL PARK AND CAM RANH ECOPARK

NGUYEN THANH SON, LE THI THUY Al

SUMMARY

More than 100 actinomycetes colonies were isolated from 12 soil samples of the Nam Cat Tien
National Park and Cam Ranh Ecopark in Vietnam. Among them, 41 actinomycetes strains with different
colony characteristics (i.e. color, size, aerial and substrate mycelia formation, secretion of pigment in the
culture medium...) were cultured in the L4 medium for HPLC analysis. The result has showed that only 23
strains can synthesis bioactive natural products.

8 among 23 strains were selected depending on HPLC analysis such as S-37a, Tr-41.2, S-54, S-57,
S-61, S-68, Tr-73.26, S-91 for assay to determine bioactivity. The result has showed that most of them
were bioactive against gram-positive bacteria (Bacillus subtilis, Streptomyces sp.), but not for gram-
negative bacteria (Escherichia coli); one strain was tolerant mold (Penicillium sp.), and other one was
tolerant yeast (Saccharomyces cerevisae).

The name of these species was identified based on morphology and molecular information on the
16S-rRNA region. The results have indicated that S-61 was named Streptomyces galbus and S-91 strain
was Streptomyces pulveraceus. S-54 strain should be studied in more detail with expectation of a new
species for science.
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