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TOM TAT

Biosensor dwgc phat trién nhd viéc thiét ké va xay dwng mét plasmid théng bao mang gen GFP dwoc didu
khién b&i promoter RNR2. Plasmid théng bao dwoc bién nap vao té bao ndm men, sau dé dwoc xi ly véi cac ndng
dd6 MMS va menadione khac nhau. Théng qua co' ché cam (ng hoat dong béi hop chat gay bién déi gen MMS, ma
promoter RNR2 diéu khi&én sw phién ma va biéu hién ctia GFP, dan dén tin hiéu huynh quang phat ra khi do tai
485nm (song kich thich) va 535nm (séng phat xa). Cwérng dd huynh quang do dwoc ty 1& thuan véi ndng d6 MMS c6
trong moéi trwdng phan tich va dat cuc dai tai 1TmM, nhung giam dan khi x& ly véi ndng do MMS trén 1mM, hiéu (rng
nay la do hoat dong hé hép t& bao va qua trinh sinh tdng hgp ATP bi kim ham. Ngwoc lai, menadione khéng gay kich
thich promoter RNR2 hoat dong, nén khoéng co6 tin hiéu huynh quang dwgcc ghi nhan. Chinh vi vay, biosensor theo
thiét ké nay khéng nhirng co tiém nang trong viéc xac dinh, phat hién cac hop chét gay bién ddi gen, ddc hai t&i con
ngwdi va mdi treéng, ma con phat hién cac hop chat mai cé cing tinh chat héa hoc véi MMS va co thé ng dung
trong phat hién thuéc méi va sang loc dwoc pham.

T khoa: Biosensor, doc tinh gen, ddc tinh t& bao, gen thong bao (reporter gene), GFP (green fluorescent
protein), methyl methansulfonate, menadione.

Construction and Development of Yeast-based Biosensor
Applied for Detection of Genotoxic Chemical Compounds

ABSTRACT

Biosensor was developed by design and construction of a reporter plasmid containing GFP gen under regulation
of RNR2 promoter. This reporter plasmid was transformed in yeast cells which were then treated with different
concentrations of MMS and menadione. Due to induction of genotoxic compounds, such as MMS, RNR2 promoter
regulates transcription and translation of GFP leading to fluorescence signal measured at 485nm (excitation wave
length) and 535nm (emission wave length). Fluorescence instensity was directly proportional to MMS concentrations
when yeast cells treated with less than 1mM in the environment, but decreasing when exposed to higher MMS
concentrations as a result of inhibition of cellular respiration and ATP synthesis. In contrast, promoter RNR2 was not
induced by menadione resulting in no fluorescence signal. Thus, this kind of biosensor is able to not only determine
and detect genotoxic chemical compounds, which are harmful to human and environment, but also identify new and
uncharacterized compounds which possess the same chemical properties as MMS, and could be used in new drug
discovery and drug screening.

Keywords: Biosensor, cytotoxicity, genotoxicity, GFP, methyl methansulfonate, menadione, reporter gene.

y o N v& thuc phdm ngay cang ting. Tuy nhién, cung

1. DPAT VAN DE - iR N s
v6i1 su phat trién va nhu cau gia tang dé thi van

Trong nhiing nam gin day, cing véi su  dé an toan thuc phdm va kiém soat méi truong

phat trién nhanh chéng cta dan s6 thi nhu cdu  lai rdt cAn dudc quan tAm. Bén canh d6, viéc
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danh gia va kiém soat cic chit thai tit cac nha
may ché& bién thuc phadm, nude thai ctia cac nha
may tai khu cong nghiép chua duge quan tam
ding mtc din dén méi truong bi 6 nhiém
nghiém trong. Mot trong céc hgp chat doc hai d6
phai ké dén cac hgp chit c6 kha niang gay bién
ddi gen, giy ung thu, vi du nhu cac hgp chat
hydrocarbon thom da vong trong nuéc thai tai
cac khu cong nghiép (Rodriguez-Mozaz et al.,
2005), aflatoxin Bl c6 trong mot sé ngii coc bi
méc va siia (Dinckaya et al., 2011; Paniel et al.,
2010; Sapsford et al., 2006), sterigmatocystin cé
trong thuc phdm, san phidm sita hu héng (Yao et
al., 2006)...

Cho dén nay, viéc phat hién cac hgp chat
nay duge xac dinh bing cac phuong phap héa ly
nhu séc ki 16ng cao ap (HPLC), sic ky khi khéi
phd (GC-MS) (McCoy et al., 2008; Rodriguez
Velasco et al., 2003; Scudamore et al., 1996)
hoédc cac phuong phap héa sinh nhu cac dang
test ELISA (Gundinc et al., 2009; Kolosova et
al., 2006; Lee et al., 2004; Lupo et al., 2010)...
Céc phuong phap nay ¢6 wu diém 1a dinh tinh
ho#c dinh lugng chinh xac mot hgp chat nao do,
nhung khéng danh gia dugc dnh hudng vé mat
sinh hoc ctia hgp chat d6, nhu doc tinh t& bao
(cytotoxicity), doc tinh gen (genotoxicity). Chinh
vi thé, ti lau ngudi ta da nghién ctu va phat
trién mot cong cu phan tich véi tén goi cadm bién
sinh hoc (biosensor) khong chi phat hién, ma
con danh gid dnh hudéng vé& mit sinh hoc cta
mot hgp chat nao do.

Vi vay, 6 Viét Nam ciing nhu trén thé giéi,
ngay cang cé nhiéu loai biosensor dugdc ché tao
tl enzym, protein, plasmid.. Mot trong cac cong
trinh d6 1la phuong phap tao kit
Acetylcholinesterase (AchE) - Bioassay tu
enzym dé phat hién du lugng thudc bao vé thuc
vat D6 Bién Cuong et al., 2009). Mot s6
biosensor phat trién tit protein, plasmid dé phat
hién va xac dinh mét s8 hop chit héa hoc, cac
doc t6 (Lumjiaktase et al., 2010; Pazos et al.,
2009; Wang et al., 2009), va dé xac dinh trang
thai nang lugng t& bao (Berg et al., 2009) hoic
dinh lugng mot s6 kim loai (Isarankura-Na-
Ayudhya et al., 2010).. Bén canh d6, con nhiéu
biosensor c&u tao bdi t&€ bao vi khuin, ndm men

dé phat hién va xac dinh sy ¢6 mat mét s6 hop
chdt gay doc, gy ton thuong DNA (Benton et
al., 2007; Garcia-Alonso et al., 2010; Lavrinenko
et al., 2006; Martineau et al., 2009), gdy doc té&
bao (Wada et al., 2008), nhan dang stress 6xi
héa (do cac gdc 6xy héa tai hoat déng nédi bao
gly ra) (Jayaraman et al., 2005; Mitchell et al.,
2004), phat hién dot bién gen (Tak et al., 2008),
phat hién mét s6 kim loai ning nhu catmi (Cd),
asen (As) va cac mudi ctia né trong kiém soat
moi truong (Gu et al., 2004; Stocker et al., 2003;
Wu et al., 2009).

Tuy nhién, cing nhu phuong phap HPLC
va GC-MS, biosensor phéat trién tit DNA,
enzym, protein.. phtt hgp cho viéc phat hién mot
tac nhan nao d6 théng qua cd ch& phan tng, bit
cdp déc hiéu.., nhung lai khéng danh gia dugc
kha néng giy doc gen hoic t& bao cua hgp chat
can phan tich. Chinh vi thé, t& bao nguyén ven
cta vi khuén, dic biét 1a cia ndm men thudng
dugc st dung dé phéat trién biosensor (Gu et al.,
2004; Taniguchi, 2010; Wada et al., 2008). Béi
18, téng s6 gen tuong dong gitia ngudi va ndm
men 14 hon 40%, cac con dudng sinh hoéa gitia
ngudi va ndm men dude bao ton cao, t&€ bao ndm
men co ty thé, c6 nhan that, noi ma DNA nhiém
séc thé duge géi cudn trong mot c&u tric bac cao
tuong dong vdi cau tric tim thay & dong vat cé
va (Petranovic et al., 2010). Trong khi d6 nhiing
dac diém quan trong nay khéng tim thdy & vi
khudn. Vi vay, trong nghién ctu nay, t& bao
ndm men cuing véi cac thanh phan cadm thu sinh
hoc thich hop duge st dung dé xay dung, phat
trién biosensor va thit nghiém phan tich céc hop
chit menadione va methyl methane sulfonate
(MMS) v6i muc dich tng dung trong sang loc va
phat hién cac hgp chit c6 cting tinh chait héa hoc
tuong ty sau nay.

2. VAT LIEU VA PHUONG PHAP
2.1.Vat liéu va héa chat

Chung vi khudn E. Coli DH50 ndm men
Saccharomyces cerevisiae kiéu dai, duge ky hiéu
1a Y486wt (MATa leu2-3,112 ura3-562, lys2-1,
his7-1) cung véi gen thong bao GFP (Green
Fluorescent Protein) ma héa cho protein cung
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tén, promoter RNR2 va plasmid pUMGP5 st
dung trong nghién ctiu nay dugc cung cip bdi
Stefan Wolfl, Vién Duge va Céng nghé sinh hoc
phéan ti - Dai hoc Heidelberg (CHLB Dtic).

Thanh phidn mo6i trudng Yeast Peptone
Dextrose, trong 1 lit dung dich (YPD): 10g dich
chiét ndm men; 20g bacto peptone; 20g glucose;
¢6 hodc khong b6 sung G418 (Geneticin, 100
mg/l) va 2% Agar. Moi truong F1 trong 1 lit
dung dich gbm 2g (NH,),S0,; 3g KH,PO,; 0,55g
MgS0,.7H,0; 0,06g CaCly,; 0,1g NaCl; 1mg
H,BO;; 1mg CaSO,.5H,0; 1mg KI; 5mg FeCl,
6H,0; Tmg ZnSO, 7H,0; 20mg leucine; 20mg
histidine; l4pg
thiamine HCI, 4ug pyridoxine; 4ug
pantothanate; 0,3ug biotin; 20g glucose
(Walmsley et al., 1983).

Menadione, MMS cung cac héa chat st
dung trong nghién ctu nay dude mua tit hang
Sigma-Aldrich va New England BioLabs.

30mg lysine; 62pg inositol;

2.2. Phuong phap nghién cttu

2.2.1. Thiét ké va xay dung plasmid théng bao

(1568bp) cta gen RNR2 &
Saccharomyces cerevisiae dudc cit bang hai
enzym gi6i han BamHI va Pacl (20ul RNR2 tu
san phdm PCR da tinh sach gen; 3pl
10xNEBuffer 1; 3ul 10xBSA; 1,5ul BamHI; 1,5ul
Pacl; 2,5ul H,0; 1 tai 37°C/ qua dém; b4t hoat
tai 65°C/ 20 phut). Promoter RNR2 dugc chén
vao trude gen bao cdo GFP & tai hai vi tri cit
gi6l han BamHI va Pacl trén plasmid RNR2-
pUMGP5 (1pl plasmid; 3ul promoter; 0,75ul
10xT,-DNA Ligase Buffer; 0,5ul T,-DNA
Ligase; 0,5ul H,0; u tai 16°C/ qua dém).
Promoter RNR2 sé& diéu khién qua trinh phién
ma ciia gen théong bao GFP, qua d6 tao thanh
plasimid RNR2-GFP-pUMGP5 va goi la
plasmid thong bao (Hinh 1).

Promoter

2.2.2. Bién nap plasmid théng bio vao té
bao nAm men

Té& bao ndm men Saccharomyces cerevisiae
sau khi ly tAm tai 3500 rpm t& canh truéng nudi
cay dugc ria lai trong 500ul LioAc 100mM, G tai
30°C/ 30min/ 800rpm. Lay 50ul dich t& bao cho
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vao 6ng nghiém da c6 sdn 5 pl Herring Sperm
DNA va 3l plasmid, 1 tiép tai 30° C/ 20 min. B
sung 300ul dung dich PEG 40% d&a hoa tan
trong 100mM LioAc, 1t tai 30°C/ 20 min. Tiép
tuc bé sung 35,5u1 DMSO, rdi tién hanh sdc
nhiét tai 42°C/ 15 min. Ly tdm 7000rpm/3 min
thu cén, cin duge hoa tan trong 1ml moéi truong
YPD, 1 tai 30°C/ 3h/ 850rpm. Ly tam 3500 vong/
5 min thu can t&€ bao, cin dugc hoa tan trong
phan dich con lai va dude trai déu lén moi
truong YPD thach chtia khang sinh G418, 4
trong tu &m 30° C/ qua dém.

2.2.3. Panh gia déc tinh gen bing phuong
phap do cuong do huynh quang phat xa

T& bao nim men ti dia thach duge nuéi
trong 3ml méi trusng YPD ¢6 b6 sung G418, G
30°C/ 250rpm qua dém. Dich nuéi cdy duge
chuyén vao 3ml méi truong F1 ¢6 bé sung G418
v6i ODgo khdi dau 12 0,2 va duge dung truc tiép
cho thi nghiém danh gia doéc tinh gen. Thi
nghiém dugc thuc hién trén dia nhua 96 giéng,
thanh giéng mau den c6 day trong suét (96-well
microplate, Greiner-Bio One). M&i giéng trén
dia chita 150p] tong s6 bao gébm 75ul dich nubi
cdy trong méi trudng F1 c¢6 b8 sung G418 va
75ul dung dich menadione (0; 6,25; 12,5; 25 va
50uM) hosic MMS (0; 0,5; 1; 2 va 4mM). Mai
phép do dugc lip lai 3 1an dé 18y gia tri trung
binh va tinh d6 léch chuén. Pia dugc 1 trong tt
am 30°C/ 150rpm. Sau 16h va 24h, do tin hiéu
huynh quang cta tat ca cac giéng c6 xi 1y va
khong xti ly héa chat (déi chiing) tai 485nm
(budce séng kich thich) va 5635nm (budc séng phat
xa), dong thoi do d6 hap thu t& bao tai 600nm
hay ODg, (Tecan Ultra Microplate Reader,
Tecan). Qua trinh do dac va ghi lai s6 lieu déu
théng qua phin mém Excel-Makro XFLUOR4
Version 4.51 (Tecan).

2.2.4. Tinh toan, xi Iy va biéu dién két qua
Trudc tién, tin hiéu huynh quang cta giéng
xti Iy (GFP,) hodc d6i chiing (GFP,,) dudc chia
tuong ting cho mat do t& bao ctua giéng xu ly
(ODgy ) hodic @i chiing (OD,,) thu dugdc tin hiéu
huynh quang riéng (GFP riéng). Tiép theo, chia
GFP riéng cta giéng xti ly cho GFP riéng ctaa
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giéng doi ching dude s6 1an cam tng (GFP fold
induction) cua giéng xu 1y so véi déi chiing, két
qua cua ty s6 nay dung dé so sanh va danh gia
tin hiéu huynh quang phat ra tai mdi giéng xi
1y so v6i ddi chitng. Viéc tinh toan c6 thé tom tét
duéi dang cong thiic nhu sau:

GFP,, 4 / ODgoo1 @ = GFP riéng

GFP riéng ,,/ GFP riéng ;. = (4n cam tng,
GFP fold induction)

Két qua sau khi tinh toan va xt 1y sé& dudgc
biéu dién trén @6 thi hinh cot bing MS-Excel.

3. KET QUA

3.1. Thiét ké va xay dung plasmid thong bao
O ndm men, su phién ma ctia mot s gen c6
chiic nang bao vé t& bao nhu RNR2, RADS54,
ARP2, DIN7, POL30.. bi kich thich hoat déng
khi c6 mét ctia mot s6 hop chdt héa hoc gay dot
bién gen (Cahill et al., 2004; Walsh et al., 2002).
Lgi dung tinh chit nay ma promoter ciia nhiing
gen ké trén duge st dung lam yéu t6 nhan biét
va dugc chén truée gen thong bao lam yéu to
chuyén déi tin hiéu. C6 bay loai gen thong bao
ma héa cho protein cting tén. Tuy nhién, gen ma
héa cho GFP (green fluorescent protein) dugc
dung phd bién nhét, do GFP c6 kha nang tu
phat huynh quang (auto-fluorescence), khong
can b8 sung cofactor hodc co chit dé phat sang,
rit bén trong mdi trudng pH noi bao va thao tac
thi nghiém nhanh, don gidn (Daunert et al.,
2000). Trong nghién ctu nay, doan promoter
(1568 bp) ca gen RNR2 dudgce xti Iy bing BamHI
va Pacl, va chén vao truée gen thong bao GFP

bp
10540
20360

tai vi tri cit clia hai enzym nay trén plasmid
GFP-pUMGP5 dé tao thanh plasmid théng bao
RNR2-GFP-pUMGP5 (Hinh 1).

Hinh 1. Gian d6 vi tri ctia promoter RNR2
diéu khién hoat dong ctia gen GFP trén
plasmid GFP-pUMGP5

Theo cach bs tri nhu Hinh 1, khi c6 miét
mot hgp chit gay dot bién gen, promoter RNR2
sé bi kich thich hoat déng va diéu khién su
phién ma ctia gen thong bao GFP dan dén qua
trinh biéu hién protein théng bao GFP. Cudng
do6 hodc tin hiéu ctia protein théng bao do duge
sé tuong ting v6i nong do chat gy cam dng cb
trong méi trudng can phan tich (Afanassiev et
al., 2000; Daunert et al., 2000).

3.2. Bién nap plasmid théng b4o vao nAm men

Truéc khi bién nap vao t& bao nidm men,
plasmid théng bao RNR2-GFP pUMGP5 dugc
tao dong bang cach bién nap vao t& bao E. Coli
DHb5a (Bergmans et al., 1981; Froger and Hall,
2007). Sau d6, plasmid duge tach va tinh sach
(Plasmid Midi and Maxi Kits, QIAGEN). Su ¢6
mat cia RNR2 duge xac dinh bing phan ting cit
béi BamHI va Pacl, cudi cung dude kiém tra
bing phuong phap dién di trén gel agarose 1%
(Hinh 2).

Hinh 2. Kiém tra doan chén RNR2 trén plasmid bang dién di trén gel agarose 1%
Giéng 1: thang DNA chuan; giéng 2, 4, 6, 8, 10: plasmid tach tir 5 khuan lac khac nhau;
giéng 3, 5, 7, 9, 11: plasmid va RNR2 sau khi cdt bang hai enzym BamHI va Pacl
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Két qua dién di trén gel agarose cho thay,
promoter RNR2 da dugc chén vao plasmid
GFP-pUMGP5 tao thanh plasmid RNR2-GFP-
pUMGP5 c6 kich thuée 11917bp (Hinh 2; giéng
2, 4, 6, 8 va 10) va chén vao ddng vi tri cit cua
BamHI va Pacl khi tao thanh hai bing vach
trén gel dién di la plasmid GFP-pUMGP5 c¢6
kich thuéec 10349 va doan RNR2 c6 kich thude
1568 bp (Hinh 2; giéng 3, 5, 7, 9 va 11). Két
qua nay cling tuong duong véi céng bd trudc
day (Afanassiev et al., 2000). Plasmid RNR2-
GFP-pUMGP5 sau d6 duge bién nap vao té bao
nidm men Saccharomyces cerevisiae (Y486wt),
chon loc trén méi truong YPD c6 G418 dé tao
thanh biosensor dang t&€ bao mang plasmid
thong bao.

3.3. St dung biosensor xac dinh va danh
gia hgp chat gay bi€n doi gen

MMS 1a tac nhan alkyl héa bing cach gin
nhém methyl 1én vi tri N'-deoxyguanine va N*-
deoxyadenine ctia phan ti DNA, dong thoi 1a tac
nhan ngin chén chac ba tai ban (Lundin et al.,

7

L] [ 3 L) -]
1 1 1 1

GFP Fold Induction

-
1
T

2005), dAn dén dot bién gen va gay ung thu. Vi
th&, MMS thudng dudc dung nhu mét chat
chuén trong nghién ctiu dot bién gen va la chat
d6i1 chiing trong viéc xac dinh hop chat méi c6
kha n#ng gy dot bién gen hodc gy ung thu
tiém tang (Huang et al., 2013; Piening et al.,
2013). T& bao ndm men mang plasmid RNR2-
GFP-pUMGP5 dugc nudi trong mdi trusng chon
loc F1 c6 xti 1y véi néng d6 MMS khac nhau. Méi
tuong quan gitia néng d6 MMS giy cam Gng va
tin hiéu huynh quang phat ra khi do tai 485nm
(song kich thich) va 535nm (séng phat xa) sau
16 va 24h nuéi u duge ghi lai va biéu dién &
Hinh 3. Két qua cho thay, su c¢6 mat cia MMS
da kich thich promoter RNR2 hoat déng dan
dén qua trinh phién ma4, biéu hién va phat hiéu
huynh quang cta GFP. O thdi didm sau 16h
nuéi 4, khi néng d6 MMS tang, cudng d6 GFP c6
xu huéng tang theo va tang cao nhit tai néng do
1mM, gap khoang 6 14n so véi cudng d6 GFP cua
mau d6i chiing. Hidu ting nay c6 xu huéng gidm
dan khi néng d6 MMS vugt nguéng 1mM (2mM
- 4mM, Hinh 3).

16h

DC io,SmHi 1 mM i Zml 4 mM

DC Io.smu| 1mM | 2mM | 4 mM
24h

Hinh 3. M6i twong quan gitta nong do6 MMS gay cam ting va tin hiéu huynh quang phat ra
(DC: déi chiing; GFP Fold Induction: cuong dé6 GFP cam ting (I4n)
cia mau xi Iy véi MMS so véi mau déi chiing)
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GFP Fold Induction

Dc Imwlmswlzsw snpul

DC Is,;:ﬁu|1z.spu 25uM | 50pM
24h

Meanadione

Hinh 4. M6i tuong quan gitta nong do Menadione giy cam Ging va tin hiéu huynh quang
phat ra (DC: déi chiing; GFP Fold Induction: cuong dé GFP cam ting (I4n)
cua mau xit Iy véi Menadione so véi mau déi chiing)

Giéng nhu & thoi diém 16h, hiéu tng nay
cling dudc quan sat tuong tu sau 24h nudi u
(Hinh 3). Tuy nhién, cudéng d6 GFP phat ra hay
muc do biéu hién cta GFP sau 24h nhé hon so
v6i thoi diém sau 16h. Hién tudng nay 1a do khi
néng d6 MMS tang (> 1mM), mtc d6 gay dot
bién gen cang manh, dic biét 1a gen ty thé, lam
tic ch& hoat dong cua ty thé va chudi van chuyén
dién t&, din dén qua trinh sinh téng hop ATP
giam manh va khéng cung cdp da ning lugng
cho cac hoat dong séng ctia t& bao (Kitanovic et
al., 2009). Thém vao d6, trong moi trudng toi
thidu (SD, F1..) tai 16h 1a thoi diém t& bao da
qua pha logarit, su biéu hién protein va mat do
t& bao ting sinh cuc dai, ddy di. Qua thoi diém
nay té& bao di vao pha tinh va gia héa khién mat
d6 t& bao giam dan (Kitanovic et al., 2009;
Kitanovic et al., 2006).

Trai nguge véi két qua xi ly véi MMS, khi
xt 1y v6i menadione khong giy cam ting biéu
hién va phat huynh quang cia GFP & cac nong
d6 (Hinh 4).

Menadione 14 mot hgp chit héa hoc téng
hop, thusng dude st dung lam thanh phan dinh
dudng bd sung do tinh chit gin giéng vitamin
K, nén dugc goi 12 tién vitamin K. Tuy vay,
menadione thuong dugc khuyén cdo khong su
dung cho nguoi, ma cha yéu dung cho gia stc
véi noéng do thap. Bsi 18, viec st dung
menadione liéu cao gy thifu mau, tén thuong
néo.. (theo Cuc quan ly dugec phidm va thuc
phdm My, FDA). Bén canh d6, déc tinh t& bao
(cytotoxicity) dudc quan sat & saccharomyces
cerevisiae khi xi 1y v6i 0,mM menadione
(Castro et al., 2008). Chinh vi thé, menadione 12
hop chat khéng gy dot bién gen, do dé khong
gly kich thich promoter RNR2 hoat dong va
khong gay doc t& bao & cac nong dd khao sat, ma
déng vai trd nhu mét thanh phan dinh dudng
(Hinh 4).

4. THAO LUAN

Viéc phat hién, sang loc va danh gia cac hgp
chit ddéc hai mang § nghia thoi sy trong cong téac
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kiém soat chit lugng an toan thuc phidm, kiém
soat va xii ly méi trudng, cling nhu trong linh
vic y t&, bao vé siic khoe cong déng. Nho kha
néng bi kich thich hay cam tng hoat dong bdi
mot hodc vai chat ma promoter cia mot s6 gen
duge sti dung lam yé&u t6 nhan biét chon loc
trong viéc phat trién biosensor. Trong nghién
ciu nay promoter RNR2 duge dung trong xac
dinh va danh gia cac hop chat gy dot bién gen
thuéc nhém alkyl héa DNA la MMS va
menadione 134 hgp chat tién vitamin K. Két qua
nghién ctu nay cho thdy, tin hiéu huynh quang
cta GFP tuyén tinh véi nong d6 MMS gay cam
ting va dat cuc dai tai ImM nhu mot s6 cong bd
trude d6 (Afanassiev et al., 2000; Cahill et al.,
2004). Ngoai ra, con cho thay khi nong do MMS
> 1mM, tin hiéu huynh quang c¢6 xu hudéng
giam. K&t qua nay c6 thé giai thich 1a do & nong
do6 cao MMS gay tic ché hoat dong hé hap cua té
bao, din dén qua trinh sinh téng hop ning
lugng ATP cho hoat déng t& bao bi kim ham
(Kitanovic et al., 2009; Kitanovic et al., 2006).
Trong khi d6, tin hiéu huynh quang GFP hau
nhu khong thay d6i 6 tat ca nong d6 menadione
xt 1y, do menadione khéng phai 1a hop chat gay

Chat phan tich

Kich thich

| Promoter

dot bién nhu MMS, ma chi giy doc té& bao khi xi
Iy véi néng @6 0,5mM, gip 10 ldn so véi trong
nghién ctu nay (Castro et al., 2008). Nghién ctiu
khéc ciing chi ra ring, menadione & nong d6 cao
s& giy doc t& bao ho#c stress oxi héa (oxidative
stress) (Bladen et al., 2012; Chaves et al., 2012).

Mic du nghién cttu nay chi thi nghiém véi
hai hop chét: gay bién d6i gen MMS va hgp chat
tong hop menadione. Tuy nhién, bén canh
MMS, biosensor kiéu nay con duge st dung dé
phat hién, phan tich cac hgp chat khac thudc
nhém alkyl héa DNA nhu mitomycin C, N-nitroso-
N-methylurea, chlorambucil (Afanassiev et al.,
2000; Billinton et al., 1998; Cahill et al., 2004). Hon
thé niia, tit k6t qua niy ngudi ta c6 thé phat
trién nhiéu loai biosensor khac nhau, tiy vao
muc dich st dung va yéu cAu phat hién, théng
qua viéc thiét k& va xay dung promoter, gen
théng bao, hé théng biéu hién thich hgp trong
viéc nhan biét hop chat d6. Vi du, st dung
promoter ARS cua gen arsR dé nhan biét
Asen, promoter PBR ctia gen pbrR nhan biét
chi, promoter MER ctia gen merR nhan biét
thty ngan.. (Daunert et al., 2000; Vastarella
et al., 2005).

535 nm

~———1—_485nm

Detector L= i ) \

r iy’

Truyén tin hiéu

W mRNA »
Phignma ——— Dich ma P

Hinh 5. Co ché& hoat dong ctia biosensor trong viéc xac dinh
va phat hién hgp chat héa hoc can phan tich (Bui, 2006)
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Co ché hoat dong ctia biosensor theo thiét
ké& nay trong viéc xac dinh, phat hién hop chat
hoéa hoc ddc hiéu néi chung va MMS néi riéng c6
thé dugc mé ta nhu hinh 5. Mdi loai promoter
déng vai trd nhu yéu t6 nhan biét déc hiéu va bi
kich thich hoat ddng béi hgp chat nao d6. Tiép
theo, promoter diéu khién qué trinh phién m3,
dich ma hay biéu hién ctia gen théng béo, vi du
GFP. Tin hiéu huynh quang ctia GFP ghi lai tai
detector khi dude kich thich tai 485nm va phat
xa tai 535nm. Cudng d6 tin hiéu ty 1é thuan véi
néng do chat trong mdi trudng cdn phan tich
(Hinh 5). Chinh vi vay, viéc phat trién biosensor
mé ra mot huéng nghién ctiu méi trong phat
hién va xac dinh cic hgp chat doc hai cho stic
khéde con ngudi, hop chat c6 kha niang gay bién
d6i gen va ung thu khac nhu aflatoxin,
sterigmatocystin.. hodc cac hop chat chua dudge
biét dén va chua dugc x4c dinh nhung c6 tinh
chat hoéa hoc tuong tu MMS (Bui, 2006). Trong
khi d6, cac phuong phap phan tich héa 1y c6 thé
xac dinh chinh x4c cac hgp chat da biét nhung,
khéng danh gia dugdc cac hgp chat d6 c6 anh
hudng vé mét sinh hoc nhu gay doc gen, gay doc
t& bao. Nho uu diém nay, ngoai viéc tng dung
trong danh gia va kiém soat moi trudng va thuc
phdm, biosensor con duge st dung trong sang
loc duge phdm va phat hién thuéc méi (Dickson
et al., 2004; Martin-Cordero et al., 2013;
Rocheville et al., 2013).

5. KET LUAN

Ngudng dé phat hién dugec MMS bing
biosensor duge xay dung va phat trién theo thiét
ké nay hay ndéng d6 MMS giy cam tng cho
promoter RNR2 hoat dong dan dén qua trinh biéu
hién ciia GFP1a 0,5mM. Trong khi d6 cac nong do
menadione tu 6,25 - 50uM khéng gy kich thich
hoat dong va biéu hién cia RNR2va GFP.
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