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KHA NANG KHANG DONG TE BAO UNG THU PHOI
CUA Streptomyces flavofungini 2E41 NQI SINH CAY BAN Sonneratia apetala

Duong Minh Lam va Chu Thi Hoa
Khoa Sinh hoc, Truwong Pai hoc Su pham Ha Ngi

Tom tat. Nghién ctru tim kiém chit e ché ung thu tir cac méi trudng cuc tri, vi sinh vat
ndi sinh 1a hudng nghién ciru dugc quan tam trong nhimg nam gan ddy. Vi sinh vat ndi sinh
cay rirng ngap man da thé hién nhimg dic diém vuot troi trong kha ning khang khuan, nam,
khang ung thu, chdng oxi hoa va ting cudng mién dich. Chung Streptomyces flavofungini
2E41, noi sinh cay ban (Sonneratia apetala), da duoc phan lap va danh gia c6 kha ning
khéng dong té bao ung thu phdi. Cao chiét etylacetate cua dich nudi ciy S. flavofungini
2E41 khang dong té bao LU voéi ICs, thap nhat 12 0,32 pg/ml va an toan vaéi té bao thudng
(ICso > 256 pg/ml véi dong té bao NIH/3T3). Thai gian nudi cdy dé thu cao chiét c6 hoat
tinh phu hop nhit tai 96 gio nudi ciy, nhiét do 30°C trong méi trudng Gause I1. Chat c6
hoat tinh 6n dinh trong sudt qua trinh nudi cay. Dac diém cua chung htra hen cac diéu kién
thuan loi cho cong nghé san xut, tinh sach chat c6 hoat tinh tc ché té bao ung thur.

Tir khoa: chat c6 hoat tinh, ring ngap man, Streptomyces flavofungini, wc ché ung thu, xa
khuan noi sinh.

1. Mé dau

Ung thu 1a mot trong nhing can bénh phd bién va chua co6 thudc tri dac hiéu. Ngay nay, s6
ngudi mac bénh ung thu ngay cang tang, véi hon 18 triéu ca bénh mai, hon 9 triéu nguoi chét
mdi nam trén toan thé gidi [1]. Nam 2018 & Viét Nam da c6 164 671 ca ung thu méi, trong do
ung thu gan (25 335), ung thu phdi (23 667), ung thu da day (17 527), ung thu vi (15 229), ung
thu truc trang (8 815), va s6 ngudi chét do ung thu 1 114 871. S6 bénh nhan dang duoc diéu tri
trong vong 5 nim vira qua la 300033 ngudi [2]. Mic du ung thu c6 tac dong nghiém trong dén
con nguoi, nhung nhitng hiéu biét cua nguoi dan Viét Nam vé ung thu néi chung va cac dau
hiéu ung thu con han ché [3]. Do vay da sb cac truong hop (70%) dén bénh vién dé diéu tri ung
thu 13 ¢ giai doan tién trién mudn cua bénh. Lic nay, cac bién phép sir dung thudc va phau thuat
can phai dugc can thiép [4].

Hién nay, c6 nhiéu nghién ctu vé thudc diéu tri ung thu va c6 nhiéu thanh qua dugc ap
dung thanh céng. Tuy nhién, nghién ctru nham tim ra cac hop chat méi c6 tac dung khang ung
thu ludn 1a hudng nghién ciru duoc wu tién va thu hat sy quan tdm caa nhiéu nha khoa hoc trén
thé giGi. Tir nam 2014 - 2018, d3 c6 61 thudc tri ung thu dwoc ap dung trén toan té gigi cho 23
dang ung thu khac nhau, trong d6 nim 2017 c6 14 loai thuéc méi [5], nhung chi c6 01 loai
trong d6 dén dugc vai Viét Nam. Sy khan hiém nay doi hoi cac nha nghién ciru cua Viét Nam
can nd lyc hon nita va chinh phii Viét Nam can quan dau tu cho huéng nghién ciu nay [6].

Vi sinh vat rirng ngap man c6 nhiéu tiém nang wng dung trong cong nghé sinh hoc, dic biét
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la trong viéc tim ra cac hop chat moi co hoat tinh khang ung thu. Da c6 hon 2000 xa khuan
dugc phan 1ap t reng ngap man bao gom nhiéu xa khuan noi sinh, trong d6 Streptomyces la
chi chiém vu thé ca vé sé luong loai va sé lugng hoat chét sinh hoc dugc phat hién. Céc chat
chuyén héa tha sinh cua ching bao gém alkaloids, cac din xuat benzen, dan xuit
cyclopentenone, dilactones, macrolide, 2-pyranone va sesquiterpenes da duoc tach chiét,
nghién ctru va chirng minh 1a ¢6 nhiéu hoat tinh sinh hoc quy gia nhu: khang khuan, khang
nam, khang virus, chdng oxi hoa va chéng ung thu. Antimycin A18 duoc chirng minh la c6
kha ning trc ché su ting truong cua té bao ung thu gan (ICse= 0,12) va ung thu biéu mé (0,92
ng/ml) [7]. Divergolide A c6 kha niang gay doc d6i véi cac dong té bao ung thu phoi (LXFA
629L), ung thu tuyén tuy (PANC- 1), ung thu than (RXF 486L) va sarcome xuong [8].

Trong mot vai nam tro lai day, mot vai nghién ciru da chimg to cac xa khuan ring ngap
man c6 kha ning khang ung thu, khang nim tuwong d6i cao [9, 10]. Xa khuan Streptomyces
flavofungini 2E41 duoc xac dinh ¢ hoat tinh khang nam tuong d6i manh. Bai bao nay trinh bay
két qua khang ung thu cuiia cao chiét dich nudi cay chang xa khuan S. flavofungini 2E41.

2. N§i dung nghién cau
2.1. Vat liéu nghién cau

Chung Streptomyces flavofungini 2E41 néi sinh cdy ban Sonneratia apetala, duoc phan lap
tir naim 2014 va c6 kha nang khang nim Candidas albicans va Aspergillus niger [9, 10], dang
dugc luu gitr tai BO mdn CNSH-Vi sinh, truong DPHSP Ha Noi. Cac dong té bao thir nghiém:
dong té bao ung thu phdi (Lu), dong t& bao lanh - nguyén bao soi cua gbc phdi chuot
(NIH/3T3). Cac dong té bao duoc luu giir va thir nghiém tai Vién Hoa hoc Cac hop chat thién
nhién va Vién Héa hoc, Vién Han Lam khoa hoc va Céng nghé Viét Nam. Mo6i trueong sir dung
trong nghién ctu (g/1): Gause I: Tinh bot tan 20, K,HPO,, 0,5, MgSO,4 0,5, FeSO,4 0,01, KNO;
0,5, Nudc bién 1000 ml, pH 7 - 7,2; Starch-Casein: Tinh bot tan 10, Casein 0,3, KNO; 2,
K,HPO, 2, MgS0,.7H,0 0,05, CaCO; 0,02, FeSO,. 7H,0 0,01, NaCl 2, Nystatin 50 ppm,
Benzyl penicillin 0,8 mg, pH 7; Gause II: Cao thit 3, Pepton 5, Glucose 10, NaCl 5, pH 7 — 7,2;
Ay: Glucose 10, Bot dau turong 10, CaCO3 1, Nudéc bién 1000 ml, pH 7; BDT: Bot dau twong 15,
Glucose 15, Pepton 5, CaCOj3 1, Glycerin 2,5, Nudgc bién 1000 ml, pH 7.

2.2. Phwong phap nghién ctru

* Xdc dinh sinh khéi kho

Mt lugng dich nudi cdy (02 ml) duoc hiit vao mdi eppendorf da duoc sy khd ¢ 105 °C
trong 24 gio va xac dinh khéi lugng (My). Cac ong chua sinh khéi duoc li tam 10000 v/p trong
5 phut Phan két tua duoc gita lai va dwoc rira bang nuéce cit, sau dé dugc sy khd ¢ 105 °C dén
khéi lugng khong d6i (M,). Sinh khdi khd (CDW) dugc tinh theo cong thirc: CDW (g/l) = (M-
M)*1000:2

* Xdc dinh dnh hwéng cia nhiét dg nudi cay

Chiing xa khuan duoc nudi cdy trong moi ttruong Gause |1 ¢ 25, 30, 35 va 40 °C, véi tc
d6 khudy 150 v/p, trong 120 gio. Dich nudi cdy duoc sir dung dé chiét cao va danh gia hoat tinh.

* Phwong phdp thu cao chiét [11]

Chiing xa khuan dwgc nudi cay trong cac méi ttruong nudi cdy khac nhau, ¢ 30 °C, voi tbe
d6 khuay 150 v/p, trong 120 gio. Dich nudi cdy duoc li tim & 6000 v/p trong 10 phat. Phan dich
duoc giit lai va dugc tron véi dung moi etylacetate theo ti 1:4 (v/v). Hon hop dich va dung moi
duoc lac 50 v/p trong 4 gio, sau do phan dung moi ethylacetate phia trén dugc tach ra va c6 dac
trén may cét quay chan khong. Phan cin con lai trong ong cit quay la cao chiét thd chira khang
sinh va duoc sir dung dé danh gia hoat tinh khang té bao ung thur.
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* Khao sat khd ning ngéin chan sy phat trién cia té bao ung thuw [12]

Céc dong té bao ung thu nghién ciru dugc nudi ciy trong cic méi truong phu hop cb bd
sung thém 10% huyét thanh phdi bo (FBS) va cac thanh phan can thiét khac ¢ dieu kién tiéu
chuan (5% CO,, 37°C, do am 98%, VO tring tuyét doi). Tuy thude vao déc tinh cua tung dong té
bao khéc nhau, thoi gian cdy chuyén ciing khac nhau. Té bao phét trién ¢ pha log s& duoc sir
dung dé thir doc tinh.

Thir dgc té bao: 200 ul dung dich dong té bao ¢ pha log nong d6 3 x 10 té bao/ml dugc
cho vao mai gleng trén dia 96 giéng. Chat thir dugc pha lodng trong dung dich DMSO 1% dén
cac nong do cuoi cung la 128 pg/ml; 32 pug/ml; 8 pg/ml; 2 pg/ml; 0,5 pg/ml. Giéng ddi chung
am c6 bd sung luong tuong tmg DMSO (1%), d6i chimg duong Ellipticine (Sigma). Dia 96
giéng duoc u 48 gio, sau d6 dwoc bd sung MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide, 1-tetrazol) 0,2 mg/ml & 37 °C va u tiép trong 4 gio. Két thic qua
trinh 1, moi truong nudi cdy dugc loai bo, 100 ul DMSO 1% duoc bd sung va lic déu va cb
dinh bang Trichloracetic acid — TCA . Giéng khong c6 chat thir duoc str dung 1am dbi ching
ngay 0. Sau 1 gio, giéng ddi chung ngay 0 té bao s& duoc ¢b dinh bang TCA. Sau dé, cac té bao
dugc nhuém véi Sulforhodamine B. Két qua wrc ché té bao duoc xac dinh trén may Microplate
Reader TECAN Genios ¢ buéc song 540 nm. Kha ning ¢c ché sinh truéng cua dong té bao
duoc tinh theo cong thuec:

[ODriu thi - OD(ngay 0)]x100
% trc ché = 100 - (%)
ODcontroI(-) -0 D(ngéy 0)

2.3. Két qua va thao luan

2.3.1. Lwa chgn méi treweong phu hgp sinh khéng sinh
Lya chon duoc méi trudng phi hop cho xa khuan inh chéat cé hoat tinh 14 rat quan trong.
Trong nghién ciru nay, 08 méi trudng dugc sir dung dé danh gia kha nang sinh khang sinh Gc
ché ung thu. Két qua dugc thé hién o Bang 1.
Bdng 1. Khd néng sinh chat irc ché ung thuw phéi ciia chiing xa khudn
S. flavofungini 2E41 trong cdc méi trwong khac nhau

Stt Méi trurdmg Cao chiét thd Gia tri 1C50 Gia tri 1C50
(mg/L) (ng/ml) Lu (ng/ ml) NIH 3T3
1 | Gausel 38 67,04 > 256
2 | A4 40,5 3,44 > 256
3 | Starch — Casein 45,5 63,46 > 256
4 | Gause Il 66 2.07 > 256
5 | Bot dau tuong 76 81,73 > 256

Két qua trén cho thay, khdi lugng cao chiét & cac moi truong khac nhau 1a rat khac nhau.

Cao chiét thu dugc it nhat tir moi truong Gause | va nhiéu nhit & méi truong Bot dau tuong.
Tuy nhién, khi danh gia kha nang Gc ché dong té bao ung thu phoi, két qua chi ra rang, khong
c6 méi lién quan gitra luong cao chiét va hoat tinh. . Trong moi truong Gause |, mac du lugng
cao chiét thu dwoc it nhat, nhung hoat tinh tic ché yéu, I1Cs, dat 67,04 pg/ml. Trai lai, lwong cao
chiét trong méi trudng bot dau tuong 1a 76 mg/L, c6 hoat tinh thép Véi 1Cs 1a 81,73 pg/ml.
Trong khi d6, cao chiét tir méi truong A, va Gause 1l ¢ hoat tinh manh lan luot 1 3,44 va 2,07
ug/ml. Chung nghién ctu sinh khang sinh uc ché dong té bao ung thu phdi (Lu) & tat ca cac moi
truong nghién cau va hoat chat nay khong gy doc cho dong té bao lanh NIH 3T3. Tuy nhién,
dé dang nhan thay riang thanh phan mdi trudng la rat quan trong va quyét dinh ham luong cua
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hoat chat dugc sinh ra. Theo tiéu chuan cua Vién ung thu qudc gia Hoa Ky (NCI), cao chiét
dugc coi ¢6 hoat tinh tét voi 1Cs, < 20 pg/ml, trong khi chat tinh khiét duoc coi ¢ hoat tinh tét khi
ICs< 5 uM [13]. Két qua nghién ciru trén day cho thay, trong moi trudng Gause Il va A4, hoat
tinh ctia chung la rit manh. Mai trudng Gause 11 duoc sir dung cho cac nghién ctu tiép theo.
2.3.2. Kha niing khang dong té bao LU cia S. flavofungini 2E41 theo thei gian nudi ciy

Chung S. flavofungini 2E41 dugc nudi nudi cy trong mdi trudng Gause II va duoc dénh
gia kha ning rc ché dong té bao ung thu Lu cir mdi 24 gio. Két qua nghién ctru duoc thé hién
trong Bang 2.

Bdng 2. Anh hwéng cia théi gian nudi cdy dén khd néing sinh truéng
va khd néng irc ché té bao ung thw dong Lu

oi ai i bi Lz . 1 ml | ml
mongn | SO | oot oy |50 [ TG
48 2,89 32 1,19 > 256
12 3,27 51 0,36 > 256
96 2,71 65 0,42 > 256
120 2,53 47 1,32 > 256
144 1,68 44 0,7 > 256
168 1,26 41 0,51 > 256

Két qua nghién cau cho thay S. flavofungini 2E41 sinh trudng tt va dat sinh khdi cuc dai sau
72 gio. Sau do, lugng sinh khdi giam dan va giam dang ké sau 144 gio. Luong cao chiét thd thu
duoc tang dan, dat gié tri cuc dai (65mg/l) tai thoi diém 96h va giam dan & cac thoi diém tiép theo.
Trong khi d6, gia tri ICs, trén dong té bao ung thu Lu it thay doi theo thoi gian, dao do tir 0,36 dén
1,32 (ug/ ml). Didu ndy ching té chat tc ché té bao ung thu it bi bién ddi theo thoi gian, hoat
tinh duy tri 6n dinh trong qua trinh nudi cdy, rat thuan loi cho cac quy trinh cdng nghé san xuat
st dung chang ndy. Dua trén luong cao chiét thu duoc va hoat tinh biéu hién, thoi diém 96 gio
la phu hop va cho hiéu suat thu hoat chat cao nhat. Thoi gian nudi cay 96 gio ciing 1a thoi gian
pht hop nhét khi nudi cay Actinomycetes YJ1 khang nim Sclerotinia sclerotiorum cua [14].
2.3.3. Kha niing khang dong té bao LU cua S. flavofungini 2E41 theo nhiét dd nudi ciy

Nhiét d6 ciia mdi truong 13 nhan td co tac dong truc tiép dén tde do cua cac phan tng hoa
sinh dién ra trong té bao, quyét dinh kha ning sinh truong va phét trién, qua d6 anh huong toi
kha ning sinh t6ng hop chat khang ung thu cta vi sinh vat néi chung va cua ching nghién ciu
noi riéng. Két qua nghién cau kha ning e ché té bao cua S. flavofungini 2E41 & cac nhiét do
khac nhau duoc thé hién trong Bang 3.

Bing 3. Khi ning khing dong té bao LU ciia S. flavofungini 2E41 theo nhiét dé nuéi ciy

st | Nhiétdd nudi | Cao chiét thd 1Cso (ng/ ml) 1Cso (ng/ ml)
cay (°C) (mg/ LU NIH/3T3
1 25 46 > 64 > 256
2 30 66,7 0,68 > 256
3 35 58,7 > 64 > 256
4 40 54 40,72 > 256
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Két qua trén cho thay, nhiét do c6 anh huong rd rét toi kha néng sinh tong hop chat chong
ung thu cua chung xa khuan tuyén chon. Khéi lugng va hoat tinh wc ché sy phét trién cua té bao
ung thu cua cao chiét tho thu dugc ¢ sy chénh léch Ion giita cac nhiét do nghién ctru. Tai 30 °C,
luong cao chiét tho thu dugc 1a 16n nhat (66,7mg), 1Cs dat gia tri nho nhat (0,68 ug/ ml). Nhur
vay 30 °C la nhiét do ti wu cho sy sinh tong hop chat chong ung thu cua chung nghién cuu.
Nhiéu nghién ciru ciing da cho thay 30 °C phu hop véi nhiéu xa khuan sinh hoat tinh nhu
Streptomyces sp. KGG32 [15], Streptomyces violatus [16].

3. Kétluan

Chung xa khuan Streptomyces flavofungini 2E41 néi sinh trong cay ban Sonneratia apetala
c6 biéu hién hoat tinh khang ung thu dong té bao LU va an toan véi dong té bao lanh NIH/2T3.
Cao chiét dich nudi cay S. flavofungini 2E41trong méi truong Gause 11 cho hiéu qua biéu hién
hoat tinh manh (0,42 pg/ ml) va lugng cao chiét dat 65 mg/l sau 96 gio nudi cay. Két qua nghién
ctru dong thai e ché ung thu dong LU theo thoi gian dén 168 gid nudi cdy chang to chat tc ché
dong té bao ung thu LU cua S. flavofungini 2E41 duoc sinh ra sém va kha o6n dinh trong canh
truong. Diéu ndy thuan loi cho cdng nghé thu hdi va tach chiét, tinh sach vé sau.

Loi cam on: ,Nghién ctru nay duoc hd tro kinh phi tir nhiém vu Quy gen cip Bo Giéo duc va
Dao tao ma so6 B2017-SPH-07-QG.
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ABSTRACT

Lung cancer cell line inhibition capacity of Sonneratia apetala endophytic
Streptomyces flavofungini 2E41

Duong Minh Lam and Chu Thi Hoa
Faculty of Biology, Hanoi National University of Education

Extremophiles and endophytic microrganisms have recently become targets in the search
for new and interesting compounds. Endophytic microorganisms have shown a remarkable
capacity for antibacterial, antifungal, anticancer, antioxidant and immunity fostering activity.
The strain Streptomyces flavofungini 2E41, endophytic in Sonneratia apetala, was isolated and
found to possess anticancer activities. The etylacetate extract of culture broth of the strain
showed high inhibition activity against the Lu cell line with ICsy 0.32 pg/ml and to be nontoxic
to fibroblast cell line NIH/3T3 (ICsq > 256 pg/ml). The most suitable cultivation time and
temperature of the strain was 96 hours at 30 °C. The active compound was stable during the
cultivation. The characteristics of the strain and the compounds showed benefits and potential in
production and purification of the compounds.

Keywords: anticancer, bioactive compounds, endophytic actinomycetes, mangroves,
Streptomyces flavofungini.
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