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Toém tat - Cac chling Bacillus thuringiensis dwoc nghién civu va ting
dung ttr rat lau trong nhiéu linh vire, d&c biét 1a néng nghiép. Khoang
20 nam tr& lai day, ngay cang xuét hién nhiéu céng bé Bacillus
thuringiensis tiéu diét t& bao ung thw nhe vao déc tinh déc biét cla
cac protein Parasporin. Cac protein clia Bacillus thuringiensis hay
clia vi khuan khac cé dic tinh khéng phan giai té bao mau, khéng
diét con triing nhwng co kha nang tiéu diét t& bao ung thw. Viét Nam
c6 diéu kién tw nhién cé khd ndng chra ngudn gen Bacillus
thuringiensis phong phu, va hon 3500 chiing Bacillus thuringiensis
ban dia da dwoc phan lap. Trong dé 4 chlng san sinh Parasporin
trong tAt ca 19 chling dwoc ghi nhan chinh thirc trén thé gidi (chiém
21%). Céac sb ligu d6 cho thdy, tiém ndng (ng dung Bacillus
thuringiensis & Viét Nam trong nghién ctru tiéu diét té bao ung thu 1a
rat I&n. Néu mé rong dia diém nghién ctvu trén khap ca nwéc, co hoi
dé tim ra cac chaing Bacillus thuringiensis san sinh Parasporin tiéu
diét t& bao ung thw 1a c6 co s6.

T khpa - Bacillus thuringiensis; nghién ctru ung thw; parasporin;
vi khuan; Viét Nam.

1. Pit van dé

Vi khuan 12 mot nhom 16n cta vi sinh vat véi dic trung
nang lyc chuyén hoa manh mé va kha niang sinh san nhanh
chong da c6 nhimg dong gop to 16n trong tu nhién va doi
song con nguoi hang ngan ndm qua. Hiéu biét vé vi khuan
nang 1én mé ra nhiéu hudng tmg dung trong nong nghiép,
thuc pham chan nudi thu y, nudi trong thay san, y hoc, xu
Iy chat thai...

Bacillus thuringiensis (Bt) 1a mot loai vi khuan Gram
duong hiéu khi; Sbng trong dat, trong nudc, la cdy, con
tring, tuyén trung...; C6 kha ning tao ra cac tinh thé
protein ddc trong qua trinh sinh bao tir [1] (Hinh 1). Bt la
mot thanh vién cua ho Bacillaceae, thuéc nhom Bacillus
cereus bao gébm cac loai B. cereus, B. thuringiensis,
B. anthracis, B. mycoides, B. pseudomycoides, va B.
weihenstephanensis [2]. Ung dung ndi bat nhit cua Bt
trong thé ky qua 1a trong linh vuc nong nghiép, ché tao
thudc trir sdu sinh hoc diét ¢on trung gay hai [3]. Tinh dén
nay cac nha khoa hoc Viét Nam cling c¢6 khoang thoi gian
nghién ctru va g dung thudc trir sau sinh hoc Bt hon 35
nam [4].

TU nam 1973-1974 da c6 cong bd vé doc t6 cia Vi
khuén Bt tiéu diét t& bao ung thu ctia cac nha khoa hoc An
D6 [6], [7]. Nhung hudéng nghién ciru nay phat trién manh
meé khoang hon 20 nam trudc, tir cac nha khoa hoc Nhat
Ban [8]. DBéc biét, nhitng nam gé“m day c6 hang loat cac bai
béo cong bd tac dung chéng té bao ung thu cua Bt tir cac
nha khoa hoc trén thé giéi. Viét Nam la nuéce co nguon gen
Bt doi dao, dac biét 1a mot trong sb it cac nude trén thé gidi
c6 cac ching Bt san sinh ra Parasporin (PS - mdt loai
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protein c6 tac dung tiéu diét té bao ung thu dic hiéu) [8],
[9], [10]. Cho dén nay, Viét Nam c6 02 bai bao vé tac dung
tiéu diét té bao ung thu cua cac protein san sinh boi Bt vao
nam 2006 [11] va 2008 [12]. Mot s0 lugng cong trinh kha
khiém tén néu s0 v&i ngudn gen cua Bt trong tw nhién, va
cling cho thdy tiém ning tmg dung Bt trong nghién ciru tiéu
diét té bao ung thu con rat 16n.

Hinh 1. Bdo #i va tinh thé déc ciia Bt chiing LM1212 [5].
(4) KHV quang hoc, (B) KHV dién tu, (C) mang ludi ciia
tinh thé doc dwoi KHV dién tw

2. So hrge vé cac loai ddc t6 ciia Bacillus thuringiensis

Bt ¢6 hai pha riéng biét trong qué trinh phat trién té bao:
Phén chia té bao sinh dudng (viét tit: sinh dudng) va hinh
thanh bao tir (viét tit: bao tir) [1]. Trong ca hai pha, Bt san
sinh ra cac protein gay doc cho con trung, myen trung, dong
vat nguyén sinh va dong vat co vi. Cac doc t6 Bt xac dinh
muc tiéu cu thé ciia chiing théng qua nhan dang céc protein
thy thé ddc higu trén mang té bao dich [10].

Protein Cry (Crystal protein) 1a doc t6 dugc biét dén va
cong bd nhidu nhét tir Bt. Cry gay doc té bao cho 4u tring
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con trang anh huong dén cay trong [3]. Hon nita, mot so
doc td Cry nhu Cry4A, Cry4B va Cry11A c6 tac dung hiép
dong véi doc té Cyt chdng lai cac vecto du tring gay bénh
o nguoi [3], [10].

PS 1a mot nhém nho cac Cry nhung khong c6 cdu triic
tuong ddng cao véi Cry, khong c6 hoat tinh diét con tring
va té bao binh thudng, co thé tiéu diét nhiéu loai té bao ung
thu béng cach nhén ra cac thy thé mang cu thé, sau khi da
duogc hoat hoa boi cac enzym phén giai thanh cac phan tu
polypeptide nhé hon [8], [9].

Doc t6 Cyt (Cytolytic protein) ¢6 cau triic hiu nhu khac
xa doc té Cry. Nhitng doc t6 nay anh huéng chii yéu dén
mudi 12 vecto cua cac bénh & ngudi [10].

Doc t6 Cry, PS va Cyt duoc biéu hién trong qua trinh hinh
thanh bao tir, ¢6 thé tao thanh cac tinh thé protein doc [10].

Protein 16p bé mat (Surface Layer Protein: SLP) dugc
san sinh bai hau hét cac vi khuén, vi khuén cd va ca Bt. SLP
duoc san xuat boi Bt co doc tinh chéng lai bo canh cung, va
¢6 thé twong tac vai cac thy thé mang cia té bao ung thu
nguoi dé tiéu diét chung [10], [13]. SLP c6 thé duoc biéu
hién trong ca hai pha ciia qué trinh phat trién Bt [10].

Trong giai doan sinh dudng, Bt ciing tao ra doc t6 Vip
(Vegetative insecticidal proteins) va doc t6 Sip (Secreted
insecticidal proteins) c6 hoat tinh tiéu diét con trung [10].

Cho dén nay doc t6 Bt da dwoc phan 1ap va phén loai
thanh it nhat 78 ho Cry, 3 ho Cyt, 6 ho PS, 1 ho SLP, 1 ho
Sip va 4 ho Vip [10].

Bacillus thuringiensis

Sinh dwéng Bao tw

Hinh 2. Céc logi déc 16 biéu hién & hai pha trong
qud trinh phat trién cia Bt

3. Pa dang chiing Bacillus thuringiensis ¢ Viét Nam

Vé tong thé, co thé xem xét cac s6 licu sau dé thay rang
da dang chung Bt cua Viét Nam la rt phong phu vacon co
the dugc phat hién nhiéu hon nira. Trong cudn sach “Cay
trong chuyen gen trong nong nghi€p - Mudi ndm kinh
nghiém ciia Uy ban K¥ thuat Sinh hoc phén tir Phap” ciia
Axel Kahn xuét ban nam 1999, c6 khoang 50000 chung Bt
dd dugc phan 1ap tir cac ngudn khac nhau (dat, thuc vat,
con tring...) va tir nhidu ving dia 1y khac nhau trén thé
gidi [14]. Riéng Viét Nam, theo so liéu cong bd ciia Ngd
Dbinh Binh, ndm 2005 c6 1080 chung Bt da dugc phén lap
[15], con s d6 ting 1én gip 3,24 l1an vao nam 2010 véi
3500 ching dwoc phan lap [4]. SO liéu moi nhat vé sb
chung Bt & Viét Nam nam 2015 trong cudn sach “Pa dang
sinh hoc toan cau - Tap 1: Cac qudc gia Chau A” cia
T. Pullaiah 1a 7364 chung [16].

Viét Nam nam & béc ban ciu can nhiét d6i, ndm trai dai
theo kinh tuyén, c6 dac trung khi hau can nhiét déi voi
nhiéu khu vye khi hau da dang khac nhau [17] ¢6 thé chta

ngudn gen Bt rat doi dao. Thuc té nhiéu két qua diéu tra
cong bd quan thé Bt trong ty nhién véi sy da dang 16n vé
huyét thanh hoc va ¢6 dic diém phan b cao nhat trong dat,
& phia dong nam Chau A [11]. Nhimng phat hién nay cho
thfiy, mdi truong ty nhién ¢ cac nudce nhit ddi va can nhiét
d6i khu vuc nay 1a ngudn chira Bt phong phd [11].

Nghién ctru va cong bd qubc té vé bd suu tap cac ching Bt
cta Viét Nam dang ké nhat thudc vé Ngd Dinh Binh hop tac
véi cac nha khoa hoc Nhét Ban va Viét Nam nam 2005. Theo
do, Bt 1a nhom da dang nhét trong bd suu tap vi sinh vat cua
Viét Nam, v6i 1080 chiing da duoc phan 14p (Bang 1) [15].

Bdng 1. Chung Bt cua Viét Nam va mot $6 nude khéc

Nué S6 ching | Bttrichdiné | Niam thu
woe Bt VCM miu
X 1 Chung tham
Han Quoc 4 Khao 2000
Nhat Ban 5 Chung tham 2001
khao
. Chung tham
Phéap 32 Khio 2000
My 78 Chung dai dién | 2000-2003
Viét Nam 1080 Phén 1ap dugc | 1975-2005

(VCM: Vietnam Collection of Microorganism - B¢ Suu tdp Vi sinh
vat cua Viet Nam - thanh Idgp nam 1993, thuéc
Vién Han lam Khoa hoc va Cong nghé Viét Nam)

Cho dén nam 2010, bd suu tap Bt cuia Viét Nam la mot
trong nhimng bo swu tap 16n nht trén thé gidi véi hon 3500
chung phan lép, trong d6 c6 114 chung khang nguyén
chuin quéc t& ding cho san xuét 78 kit huyét thanh cho
phan loai [4]. Qua so sanh véi cac chung Bt trén thé gidi,
céc ching Bt ciia Viét Nam rat da dang vé ciu trac tinh thé
ddc t6 (hinh thap chiém 63,1%, hinh cau 11,2%, hinh khéi
lap phuong 4,8%...), da dang vé typ huyét thanh, va dic
biét da dang vé gen ma hoa protein diét ¢on tring canh vay
(Lepidoptera), canh cing (Coleoptera), hai canh (Diptera),
diét tuyén trung hai cdy néng lam cong nghiép, diét té bao
ung thu nguoi [4]... Trong do, gen Cryl (CrylAa, CrylAb,
CrylAc, Cry1B, Cry1C, CrylE, Cry1F) chiém 57%, Cry2
chiém 5%, Cry4 (Cry4A, Cry4B) chiém 43%, Cry8 chiém
8%. Ngoai ra, cac gen Cyt, gen Vip, gen PS cling dugc phat
hién trong khoang 1- 5% [4].

Dang chu y, trong danh sach chinh thirc ciia Uy ban
Phén loai va Danh phap Parasporin (the Committee of
Parasporin Classification and Nomenclature), Viét Nam la
mot trong s it cac qudc gia co dén 04 ching Bt trong tu
nhién san sinh 04 loai PS trong tong sb 19 loai PS trén thé
gi6i (chiém 21%) (Bang 2) [9], [10].

Nhu vy, c6 thé thiy Bt Viét Nam vira c¢6 sb luong
chung rat 16n, vira da dang cu trac tinh thé protein va gen
ma hda protein, vira phong pht vé mit chirc ning. Ngoai
ra, Bt con phan b gan nhu khip noi trén toan 1anh thd Viét
Nam. Cac nha khoa hoc Viét Nam ngay cang co nhiéu
nghién ctru, cong bd trong nudc va qudc té vé phan lap
cling nhu tmg dung cua Bt & nhidu tinh thanh. Co thé ké
dén cac cong trinh gan day nhu: Chuyén gen Cry3 cia Bt
vao khoai lang khang siu non b ha (2012, & TP. HCM)
[18]; Tuyén chon cac chung Bt & rimg ngap min Can Gid
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c6 hoat tinh diét siu to gdy hai cdi (2013, ¢ TP. HCM) [19];

dé xuét gen Cry8Da tir Bt ¢ cac trang trai trong mia 13 vat
lidu di truyén quan trong dé chuyén gen véo cay mia nham
kiém soat bo hung (2013, & Ha Noi, Hung Yén, Hoa Binh)
[20]; T&i wu héa diéu kién moi truong dé Bt san xuat ndi
doc to delta (2014, & Ha Noi) [21]; So sanh sy suy giam
doc t6 Cry ctia Bt trong ty nhién va Bt trong thudc trir sau
sinh hoc (2016, & Ha Noi) [22], thir nghiém Ngb c6 chira
gen Cryl Ab cta Bt khang con trung (2016, ¢ Hung Yén,
Ba Ria-Viing Tau, Son La, Paklak) [23]; Nghién ctru biéu
hién gen Cry2A cua Bt serovar kurstaki MSS8.4 diét du
tring rudi nha (2017, & Ha Noi) [24]; Biéu hién va tinh
sach enzym chitinase tir Bt serovar kurstaki MSS1.1 c6 kha
ning khang nim gy bénh thyc vat va diét con tring gay
hai (2017, & Ha Noi) [25]; Phan 14p, dinh danh va xac dinh
doc tinh cua Bt ban dia chéng lai buém dém gay hai
Spodoptera litura (2018, & Pong Nai, Binh Duong, Tay
Ninh, TP. HCM) [26]; Nghién ctru tinh khang doc t6
CrylAb ctia Bt ¢ trén quan thé sau duc than ngd Chau A
(2019, ¢ Son La, Hoa Binh, Thai Nguyén, Vinh Phuc, Ha
Nbi, Nghé An, Thanh Hoa, Paklak, Pong Nai, An Giang)
[27]; X&c dinh gen Cry2A trong mau vi khuan Bt phan lap
tai cac tinh thanh khu vuc mién Nam Viét Nam (2019, &
Bén Tre, Lam Pong, Tay Ninh, TP. HCM) [28]; Nghién
cuu tuyén chon vi khuén Bt phuc vu tao ché phém diét con
tring bo hai canh (Diptera) (2019, & Ha N6i) [29]...

Phan 16n céc nghién ctru vé Bt clia Viét Nam tap trung &
mang g dung trong viéc tiéu di¢t con trung gay hai ma chua
c6 diéu kién hay chua chi y dén viéc nghién ciru tiéu diét té
bao ung thu. Vi mot s luong 16m cac ching Bt phong phu,
chira da dang ngudn gen 16n, phan bd hau nhu rong khip dat
nude thi trién vong trong viéc tim ra trong d6 cac chung Bt c6
kha nang tiéu diét té bao ung thu 14 ¢6 co so.

4. Ung dung Bt trong nghién ciru tiéu diét té bao ung
thu trén thé gioi

4.1. So lwgc nghién ciru Bt trong nghién ciru tiéu digt té
bao ung thuw

Bt dugc phén 1ap lan dau tién & Nhat Ban nam 1901 tir
4u trung bi bénh ctia tim Bombyx mori. Dic tinh giy bénh
con trung ctia Bt nho tinh thé protein ddc c6 hoat tinh cao
va dic hiéu. Bt dugc trng dung rong rai trong kiém soat con
trung gay hai nong nghiép, ngén chan cac vecto gy bénh
cho nguoi [3]...

Cang ngay cang c6 nhiéu nghién ciru vé& cc ching Bt
da chi ra rang, cic protein Cry khong diét con tring phan
b rong rai hon so vdi cac protein Cry diét con tring trong
tw nhién [10]. Thuc té nay da khién cac nha nghién ctru tim
hiéu vé cac hoat tinh sinh hoc hodc cac muyc tiéu tiém ning
cua protein Cry khong diét con trung. Mizuki va cong su,
vao nam 1999, cong bd doc td delta-endotoxin tir Bt chong
lai cac té bao ung thu bach ciu, sau khi phén tich sang loc
quy mé 16n véi 1744 ching Bt [8]. Trong d6, chi cé
2 ching Bt san sinh tinh thé doc tiéu diét t& bao ung thu
bach cdu ma L khong anh huong dén t& bao mau binh thudng
(8], [30]. Két qua nay cho thiy, ti 16 chung Bt san sinh ra
tinh thé proteln ¢6 dac tinh dic blet nhu vay trén tong sd
chung Bt 14 rat nho, va dé la ngudn gen rat quy cho viéc
nghién ciru tidu diét té bao ung thu.

Nhiing két qua nay da truyén cam himg cho cac nghién
clru rong rai vé cac doc td khong diét con tring va té bao
méau nhung tiéu diét cic t& bao ung thu trén khap thé gidi,
dan dén viéc phan loai modt loai protein méi goi la
Parasporin, 1a 1 dang delta endotoxin (8-endotoxins |a cac
ddc to hinh thanh 16 va gay chét té bao) [30]. Trong qué
trinh hinh thanh bao tir (spore), vi khuan tao ra cac tinh thé
protein doc (Crystal protein - do dé co tén 1a doc té Cry)
con dugc goi 1a dang/ thé ky sinh (parasporal bodies), két
qua 1a hinh thanh tén Parasporin nhu ngay nay. Thuét ngit
“Parasporin” dugc @& xudt chinh thirc tir ngm 2005 cho mot
ho protein c6 déc trung la: “Cac protein cua Bt hodc cdc vi
khudn khdc san sinh ra khéng gdy phdn gidi té bao mdu
(non-hemolytic) nhung c6 kha néng tiéu diét cdc té bao ung
thu” [9], [31].

Céc nghién ciru sau d6 da phat hién bd sung thém cac
PS khéac: parasporin-2 (PS2), parasporin-3 (PS3),
parasporin-4 (PS4), parasporin-5 (PS5) va parasporin-6
(PS6). Bén nay, 19 protein PS dwoc nhom thanh 6 16p theo
hai loai chinh: Loai protein c6 ba mién (domain) (gdm PS1,
-3 va -6) va loai protein khong c6 ba mién (gdm PS2, -4 va
-5) dua trén trinh ty twong ddng cta protein, theo mé ta ciia
Uy ban Phén loai va Danh phép Parasporin [9]. Thong tin
chi tiét vé dic tinh cua cac PS duoc liét ké trong Bang 2.

Hai cong trinh cong b6 lan lugt ndm 2014 [32] va 2017
[33] ching minh céc protein c¢6 dac tinh nhu PS (tiéu diét
té bao ung thu, khong gy doc cho té bao mdu) nhung cling
co tinh khang con trung. bay la mot dleu rat dic biét, khac
v6i nhimg két qua cong bd trude day Ve PS. Nhu vy, vé
mat 1y thuyet Viét Nam c6 Bt véi ngudn gen khang con
trung rat da dang, néu c6 diéu kién sang loc quy mé 16n thi
van c6 thé tim ra cac gen ma hoa cho protein khang c6n
trung c6 tac dung tidu diét té bao ung thu.

Bt con san sinh mot loai protein khac c6 kha nang ti€u
diét té bao ung thu vi, c6 tén 1a protein 16p bé mat (Surface
Layer Protein: SLP), dugc cong bd lan dau tién vao nam
2017 boi cac nha khoa hoc Mexico [13]. SLP ¢6 khdi luong
phan tir vao khoang 40-170 kDa. Pdc tinh ciia SLP van
chua duoc nghién ctru o rang v& mit co ché hoat dong, tuy
nhién protein thy thé Cadherin-11 cua té bao ung thu dugc
cho 1a ¢6 lién quan trong viéc SLP nhén dang, tiép can va
tiéu diét bao ung thu.

Gan day, cc nha khoa hoc cong bd thém cac ching Bt
san sinh Parasporin tiéu diét cic té bao ung thu (nhung
chwa dwoc Uy ban Phén loai va Danh phép Parasporin cép
nhat) cho thiy nghién ctru Bt trong linh vuc ndy ngay cang
dugc chi trong. CO thé ké dén cac cong trinh nhu:
Poornima va cong su cong bé mot chung Bt san sinh PS
khac hoan toan véi cac chung da biét trude day (tién doc td
¢6 khdi luong phan tir rit 16n, khoang 180 kDa) tiéu diét
loai té bao ung thu rudt két HTC-250 (chua ¢ cong bd nao
vé PS tiéu diét HTC-250 trude day) (An D9, 2010) [34];
Chubicka va cong sy cong bd mot ching Bt san sinh PS
tiéu diét té bao ung thu ¢d tir cung (HelLa) (An Do, 2018)
[35]; Beena va cong su cong bd mot chung Bt san sinh PS
tiéu diét dong t& bao ung thu bach cdu (Jurkat) (An Do,
2019) [36]; Hasan va cong sy cong bd mot ching Bt san
sinh PS tiéu diét t& bao ung thu cb tr cung (Hela)
(Bangladesh, 2019) [37]; Elham va cong su cong b mot
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chung Bt san sinh PS (gan gidng PS2 nhung polypeptide
doc tb sau khi dugc phan giai c6 khdi lugng phan tir khdng
gidng v6i PS2) tiéu diét dong té bao ung thu rudt va ung
thu méau (Iran, 2018) [38]; Lila va cong sy cong bd mot
chung Bt san sinh PS1 tiéu diét té bao ung thu biéu mo loai
2 (Hep2 cells) (Algeri, 2019) [39]. Cac két qua d6 cho thay,
ngdy cang c6 nhiéu phat hién vé cac ching Bt san sinh PS
(c6 thé giéng hodc khac cac PS da biét) ¢ cac sinh canh
khéc nhau trén thé gidi, tac dong tiéu diét nhiéu loai té bao
ung thu méi khac, dong gop quan trong cho hiéu biét ctia
con ngudi vé kho duoc lidu tu nhién chdng lai ung thu.
4.2. Co ché tiéu di¢t té bao ung thw ciia cic Parasporin

PS chi yéu duoc san xudt dudi dang protein tién chat
khong hoat dong, sau khi tiép xtic v6i té bao ung thu thi
duogc céc enzym kich hoat boi qua trinh cét diu amin —NH,
(N-terminal), cit dau axit —COOH (C-terminal), hoic cit &
ca hai dau (N-terminal va C-terminal) [40], [41].

PS1 khong giy chét té bao bang viéc hinh thanh 18. Co
ché tiéu diét té bao ung thu bét dau bang cach ting nhanh
ndng d6 Ca?* ndi bao va gy ra chudi phan tmg gay chét té
bao theo lap trinh (apoptosis) trong cac té bao ung thu
thong qua su kich hoat cac protein lién quan dén apoptosis
nhu Caspase 3 [40], [41].

PS2 gay doc té bao bang cach tang tinh thim mang té
bao cua cac té bao ung thu man cam, thong qua cac protein
thy thé lién két va hinh thanh oligomer trong cac mang lipid
ciia mang dan dén sy hinh thanh 15 va gay chét t bao qua
apoptosis. Sy oligome hoa xdy ra vdi sy ¢ mat cua protein
mang, lipid kép va cholesterol [40], [41].

Tuong ty, PS2, PS3 cling hoat dong nhu mot doc tb
hinh thanh 15 va cudi ciing gy ting tinh thim mang khién
té bao cang phdng 1én, mang té bao bi v& dan dén chét [41],
[42]. Gen Cry41A cia PS3 con co6 hoat tinh ti€u diét rép
Myzus persicae [41].

PS4 khong gay ra chudi phan tmg gy chét té bao theo
lap trinh ddi véi té bao HeLa, doc tinh ctia PS4 d6i véi cac
té bao CACO-2 (dong té bao ung thu biéu mé dai trang)
thé hién khi dugc xir ly cing véi cyclodextrin (mot dang
oligomer) thi gay ra sy suy giam cholesterol. Diéu d6 cho
thdy, khac véi cac PS khéc, PS4 1a mot doc t hinh thanh
16 dac biét, hoat dong doc 1ap voi cholesterol [41], [43].

PS5 va PS6 1a hai protein méi dugce phat hién va phuong
thirc hoat dong cta ching van chua dugc md ta chinh xac
trong nghién ciru thye nghiém. Bang cac cong cy tin-sinh hoc,
Nasima Aktar va cong su di cong bd gia thuyét co ché tiéu
diét té bao ung thu nhu sau: Sau khi dugce kich hoat, PS5 lién
két v6i thy thé trén mang té bao ung thu, oligome hoa, hinh
thanh 15, ting tinh thim va cudi cling phan giai té bao. PS6 khi
duoc kich hoat lién két voi thy thé va lam ting Ca?* ndi bao,
sau d6 hinh thanh khong bao va két qua lam cing phdng té
bao din dén suy thoai protein lién quan dén apoptosis [44].
Gen Cry64B/C ctia PS5 ¢6 hoat tinh tiéu diét rép Laodelphax
striatellus va Sogatella furcifera [41].

Nhin chung, cac PS c6 ddc tinh chon loc véi cac té bao
ung thu ma khong doc dbi véi cac té bao binh thuong, Vi
chung co thé nhén dang céc protein thu thé dac hiéu trén bé
mit cua té bao ung thu (ma khéng co 6 té bao binh thudng)
rdi gdy ra cac phan tng tiép theo gay chét t& bao lién quan

t6i viéc tang nong do ion, tang tinh thim hay kich hoat
chudi tin hiéu gdy chét té bao tu nhién apoptosis [10]. Tuy
nhién, mdi loai PS co tac dung 1én mot hodc vai dong té
bao ung thu va viéc nghién ctru co ché gy chét ddi véi mot
dong té bao ung thu cu thé 1a mot thach thirc khong nho
can c6 thoi gian dé chimg minh.

N- lcrmlu:}l
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Hinh 3. Co ché tiéu diét té bao ung thir ciia cdc Parasporin
[41]. (N/C-Terminal: Pdau amin/axit ciia protein; Dom: Mién
(viing) ciia protein; 3d-Cry: Déc 16 Cry ¢ 3 mién; MTX-like

Cry = aerolysin B8-PFTs: Cdc dgc t6 hinh thanh 16; ORF: chudi
cdc codon md héa cho protein twong mg phia dwdi)

5. Tinh hinh @ng dung Bacillus thuringiensis trong
nghién ciru tidu diét té bao ung thw ¢ Viét Nam

Nam 2006, Ng6 Pinh Binh cung cac nha khoa hoc Nhat
Ban va Han Quéc da phan lap dugce 04 ching Bt san sinh
PS1 c6 doc tinh dbi véi té bao HeLa, trong 100 mau dat &
07 dia diém ctia quan Hoan Kiém va Ba Dinh, Ha Noi, Viét
Nam [11]. Hinh thai ctia 04 mau Bt nay rat gibng voi ching
dai dién A1190 tao ra PS1. Bdo cdo nay con chi ra mot )
diém dang luu ¥ sau: Bt phan b rong rii ¢ Viét Nam voi
mirc d6 cao. Tan sudt cua Bt trong s6 cac quan thé dét cia
Bacillus cereus la 1,6%, gia tri nay thip hon so véi quan
st o mién Nam boi Martin va Travers (1989), cho thay
tiém nang ngudn Bt & mlen Nam con 16n hon nhiéu. Ngudn
Bt phan 1ap dwoc c6 ngudn gbe ban dia, khong phai duge
du nhap tir noi khac thong qua cac san phiam thuong mai.
Két qué nay khién cac nha khoa hoc nhén dinh cac Bt san
sinh PS khong chi phan b6 & Nhat Ban ma con & cac ving
khac ciia Chau A. Tai thoi diém nay, Viét Nam 1a nude thir
hai trén thé gidi phat hién Bt san sinh PS.

Nam 2008, Ngb Pinh Binh cung cac cong sy Nhét Ban
nghién ctru sau hon tir cac mau thu duoc & Ha Noi trude
do, tai khang dinh 04 mau Bt san sinh PS1 tic ché té bao
ung thu HeLa va HepG2 [12]. Nhu véy, hién biét Viét Nam
6 04 chung ngudn (79-25, 92-10, 31-5 va 87-29) san sinh
ra 04 loai protein PS1 tuong tng (PS1Aa4, PS1Aa5,
PS1Ab2 va PS1Acl) (Bang 2). Trong d6, ching 87-29
thudc vé l6p PS1Ac - 1a mot 16p PS méi duge xéac 1ap thong
qua cong bd nay - ¢6 kha nang tiéu diét ca HeLa va HepG2.
Nghién ctru nay cung vdi viéc Canada phat hién Bt san sinh
PS1Aa2 [45] dua téng sb qudc gia ngudn gen quy trén 1én
con sb ba, va cac nha khoa hoc nhén dinh viing phan bd cta
c4c gen PS-1A c6 thé & khu vuc vanh dai Thai Binh Duong,
chtr khong chi gi¢i han & Chau A.
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Bdng 2. Danh sach cac Parasporin va ddc tinh co ban

Protein Chéitng Gen ma héa Tié(T( gg)c to }()I?[c) ES‘) Enzyrr]rgahogt Té bti':r ung (5;’5"(;) Co ;l(;i ;mat Nlo;i ;.tll,m
PS1Aal [A1190 |Cry31Aal 81 15, 56 | Trypsin HelLa 0,12 Apotosis Nhat Ban
PS1Aa2 [M15 Cry31Aa2 83 55, 70 [Trypsin |J-|uer|;?;tz 883 ND Canada
PS1Aa3 [B0195 |Cry31Aa3 81 56 [Trypsin HelLa 147 ND Nhat Ban
PS1Aa4 [79-25 |Cry31Aa4 81 ND |Proteinase K |HeLa ND ND Viét Nam
PS1Aa5 [92-10 |Cry31Aa5 81 ND |Proteinase K |HeLa ND ND Viét Nam
PS1Aa6 [M019 |Cry31Aab 70 15, 55 | Trypsin HepG2 0,52 ND Nhat Ban,
PS1Abl |B0195 |Cry31Abl 82 56 |Trypsin HelLa 147 ND Nhat Ban
PS1Ab2 |31-5 Cry31Ab2 82 ND |Proteinase K [ND ND ND Viét Nam
PS1Acl [87-29 |Cry31Acl 87 ND |Proteinase K [HelLa, HepG2 ND ND Viét Nam
PS1Ac2 [B0462 |Cry31Ac2 81 15, 60 |Proteinase K |HeLa 2 Apotosis | Nhat Ban
PS1Ad1 |64-1-94 |Cry31Ad1 73 14, 59 | Trypsin HepG2 0,52 ND Caribbean
PS2Aal |[A1547 |Cry46Aal 37 30 |Proteinase K |HepG2 0,023 Hinh thanh 15 | Nhat Ban
PS2Aa2 |[A1470 |Cry3lAa2 30 28 |Proteinase K |[MOLT-4 0,041 ND Nhat Ban
PS2Abl |TK-E6 |Cry31Abl 33 29 |Proteinase K  [Jurkat 0,545 ng/ml ND Nhat Ban
PS3Aal [A1462 |Cry4lAal 88 64 |Proteinase K |[HL60 1,32 ND Nhat Ban
PS3Ab1 |A1462 |Cry41Abl 88 64 |Proteinase K |[HL60 1,25 ND Nhat Ban
PS4Aal |[A1470 |Cry45Aal 31 28 |[Proteinase K |CaCo2 0,124 Hinh thanh 15 | Nhat Ban
PS5Aal |A1100 |[Cry64Aal 33 30 |Proteinase K |TCS 0,046 ND Nhat Ban
PS6Aal [M019 |Cry63Aal 85 14, 59 | Trypsin HepG2 2,3 ND Nhat Ban

Ghi chii: ND: khéng xdc dinh (Tham khdo ¢6 chinh sira tai liéu sé [10])

Trong khu vuc nhé, chi véi 100 mau dit cho két qua
04 chung Bt san sinh 04 loai PS khac nhau. Hon nita cac
nghién ciru khac ciing chi ra ngudn gen Bt ban dia tiém
ning cua Viét Nam 1a rat 16n. Néu ¢6 nhing khao sat trén
qui md rong hon rat c6 thé s& co nhirng cong bd méi c6 gia
tri cho khoa hoc n6i chung va nghién ctru tiéu diét té bao
ung thu néi riéng.

6. Dé xuit hwéng vng dung Bacillus thuringiensis trong
nghién ciru tiéu di¢t té bao ung thuw & Viét Nam

Nhu d& cap phan trén, Viét Nam c6 s lugng chung Bt
rat 16n, da dang nguon gen ma hoa cho protein doc t6 va
phan bd hau nhu khép trén ca nude. Phan 1ap cac Bt o dia
phuong, kiém tra PCR vdi tat ca cac cip moi dic hiéu cho
gen tiéu diét té bao ung thu (cac PS, SLP) ciing c6 thé o
phét hién mai.

Nhiéu cong bd qudc té chi dimg lai & mirc dua ra cac
thong sb vé doc td clia protein (ciia Bt) ddi vai té bao ung
thu ma chua chirng minh dugc co ché tac dung cu thé. Néu
¢6 du diéu kién co s¢ vat chat va kinh phi thi c6 thé tién
hanh nghién ctru chimg minh co ché tiéu diét t& bao ung
thu cu thé s& rat c6 gia tri cho khoa hoc va thyc tién.

Cac nghién ctru in-vivo dbi véi cac PS, SLP con rat han
ché. Cho dén nay méi chi c6 mot cong trinh nghién ctru vé
PS4 trén chudt, cong bd nam 2014 [46]. Do d6, nghién ctru
in-vivo 1a hudng di méi, du c6 thé rat kho khan.

7. Két luan

Diéu kién ty nhién di cho Viét Nam nguon tai nguyén
Bt ddi dao duoc kiém chimg qua céc cong bd quoc té uy
tin. Nghién ctru trong pham vi hep di cho két qua Viét
Nam c6 ngudn gen PS ban dia quy chiém 21% tong sb
hién biét trén thé giéi. Cho dén nay, nghién ctru g dung
Bt trong tiéu diét t& bao ung thu chua c6 diéu kién tién
hanh rong rai ¢ Viét Nam, néu mé rong nghién ctru trén
pham vi khip ca nuéc rat c6 thé c6 nhidu cong bd méi
cho khoa hoc.
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