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UNG PHAT SANG SINH HQC IN VITRO
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(Bai nhdn ngay 14 thdng 3 ndm 2002, hoan chinh sita chita ngay 17 thdng 4 ndm 2002)

TOM TAT: Plasmid pSP-luc+ mang gen ma hod luciferase tit Pom Ddém dugc bién nap vao ba
chiing E. coli chii (JM109, DH5a va BL21(DE3)pLysS) dé tao dong sdn xudt luciferase tdi t8
hop. Trong ba dong tdi t6 hgp nhdn dugc, dong BL21(DE3)pLysS/pSP-luc+ biéu hién hoat tinh
luciferase cao nhét. Hoat tinh luciferase ciia dong nay dat cao nhdt sau 24 — 27 gio nudi cdy
Idc trong méi truomg LB. Anh hudng ciia cdc dung dich dém va cdc chdt én dinh nhu glycerol
va ammonium sulfate lén hoat tinh luciferase dugc khdo sdt.

MG PAU

Luciferase tif Pom Pém (EC 1.13.12.7) 12 enzyme xiic tdc phdn ¥ng 6xi hod luciferin
khi c6 su hién dién ciia Mg*2, ATP (adenosine triphosphate) va 0xi phan ti. Phdn ing xdy ra
kém theo st tao thanh 4nh sdng mau xanh vang c6 budc séng 562nm [1,2]. Enzyme nay
dude diing trong nhiéu linh vyc khdc nhau nhu: y hoc, dudce hoc, sinh 1§ hoc, sinh hoc phén
tlt, gidm sdt vé sinh cdc ddy chuyén sin xuit thyc phdm, 1én men cong nghiép, gidm st su' o
nhiém méi trudng... [3-7]. Mot tng dung quan trong ctia phan ng phdt sdng 1a dinh lugng
nhanh vi sinh vat. Phuong phap ny cho két qui nhanh, d nhay cao va chinh xdc, khidc phuc
cdc nhuge diém cham cho k€t qud, sai sd cao ciia cdc phuong phdp dinh lugng vi sinh vt
truyén thong [8]. Tai Viét Nam, do tinh canh tranh cao cta thi trudng th€ gidi, cdc dang thuc
phdm ché& bi€n, thiy hai sin xudt khiu dudc yéu cdu cao v& chat lugng va an toan vé mat vi
sinh. Phuong phdp dinh lugng nhanh vi sinh vt bang phan ing phdt sdng 1a mot cong cu hitu
hiéu dé gidm sat, kiém tra tinh trang vé sinh ciia nguyén ligu, ban thanh pham, thanh phim
cing nhv diy chuyén sén xuat. Trén thyc t€ mot s& nha mdy sita, nong phim c6 von dau tu
nuéc ngoai da si dung phudng phdp nay trong gidm st chdt lugng vé sinh sdn phim. Tuy
nhién, viéc sit dung phuong phdp nay tai Viét Nam chi mdi gidi han & cdc cong ty nay vi gid
thanh rit cao. Viéc nghién citu ché tao thi€t bi va hod chit trong nudc dé thay thé€ cho ngoai
nhédp 12 mdt trong cdc bién phdp gidm chi phi, gid thanh tao diéu kién thic ddy viéc 4p dung
réng rdi hon clia phuong phdp nay tai Viét Nam. Luciferase 1a thanh phin ddt tién nhat
trong b hod chat. N&u san xuit va chi dong duge ngudn luciferase chic chin s& lam gidm
gid thanh cia phuong phdp. Luciferase c6 th_é dudc tdch chiét, tinh ché€ tit Pom Pém ty
nhién hay Pom P6m nudi. Tuy nhién, gidi phdp nay khé thuc hién vi s6 lugng Pom Bém
cdn phai 16n, quy trinh nudi chua dugc phd bi€n va phu thudc vao mia. Mot gidi phép khdc
nhim chd dong dudc ngudn luciferase Ia sdn xut luciferase tdi t8 hop trong E. coli. Trong
bai bdo ndy, tic gid trinh bdy mot s& k&t qué trong viéc dong hod gen md hod enzyme
luciferase tit Pom Pém vao vi khuin E. coli va khdo sdt mot sd diéu kién 4nh hudng dén sy
tdng hop va hoat tinh ciia luciferase t4i t& hop nay.
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VAT LIEU VA PHUONG PHAP

Giodng vi sinh vdt va plasmid: cic ching E. coli chi va plasmid pSP-luc+ mang gen
mi ho4 Iuciferase dugc cung cdp bdi hing Promega: E. coli IM 109 (endAl, recAl, gyrA96,
thi hsdR17 (ry., my+), relAl, supE44 A(lac-proAB), [F’ traD36, proAB lacl®ZAM15)); E. coli
DH5a (F endAl hsdR17 (r./my.) supdd thi A recAl gyrA96 AlacU169($80lacZAM15)); E
coli BL21(DE3)pLysS (F, ompT, hsdSg (rg. mg.), dcm, gal (DE3), pLysS, Cm"). Sd db cdu
tric plasmid pSP-luc+ nhu sau:
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Hinh 1: So d6 cdu triic plasmid

Hod chdt: CaCly, MgCl, (Merck — Piic); ampicillin, chloramfenicol (Wako — Nhat);
RNase (Sigma); chloroform, isopropanol, ethanol, Tris, MgSO4, (NH4)2SO4, glycerol,
K,HPO4, KH;PO4, phenol, Sodium Dodecyl Sulfate (SDS), succinic acid (Prolabo); glacial
acetic acid, potassium acetate, NaOH, glucose (Trung Quéc); EcoRlI, thang phin ti lugng 1
kb (Biolabs - New England); ATP, agarose (Sigma); luciferin (Biotium — M¥).

Bién nap plasmid mang gen ma hod luciferase vao t& bao chii: plasmid pSP-luc+
dugc bién nap vao t€ bao chi theo phuong phdp CaCl, lanh nhu duge mb t3 trong [9].

Tdch chiét va kiém tra plasmid: plasmid sau khi dugc bi€n nap vio t€ bao chi, dugc
tdch chié€t theo phudng phdp Alkaline — SDS nhu dugc md té trong [9]. Plasmid sau khi dugc
tach chi€t, dugc cdt vdi EcoRlI, ki€ém tra trén gel agarose 1%.

Ly trich luciferase tdi t8 hop ra khéi t¢ bao: t€ bao dudc huyén phii trong 2ml dung
dich dém lanh Tris — succinic 0,1M pH 7,75, 2mM EDTA trong 6ng nghiém. Dt cdc 6ng
nghiém nay trong nudc dd va t&€ bao dugc ddng nhit héa bing thi€t bi siéu 4m (Ultrasonic
Cell Disruptor — MICROSON™) ¢ cong suidt 9W trong 15 gidy. Ti€n hanh ddng nhat ho4 3
lan, gifta cdc 1an nghi 30 gidy. Dich dong nhdt dugc ly tdim lanh 20.000g trong 10 phuit, 14y
dich trong thit hoat tinh.

Thit hoat tinh luciferase tdi té hop: hoat tinh luciferase dugc x4c dinh trong mét dung
tich phdn twng 200pl gdm: Tris — succinic 0,1M pH 7,75, 10mM MgSO,, ImM EDTA,
6,7nmoles luciferin, 4 x 10"'moles ATP. Anh sdng phét ra dugc do bing mdy do 4nh séng
Luminoskan (Labsystem — Phan Lan) dugc thé hién bing don vi RLU va dugc diing dé chi
thi hoat tinh tuong ddi clia luciferase.

Khdo sdt sy biéu hién luczfemse tdi td hop theo thoi gian: dong E. coli tai t6 hgp mang
gen mi hod luciferase dugc cdy vao mdi trudng LB c6 b8 sung khing sinh (50pg/ml
ampicillin va 34pg/mi chloramfenicol) sao cho ODgjonm khodng 0,05 (Spectrophotometer —
Ultrospec 2000 - Pharmacia). Lic 37°C (E. coli IM109), 28°C (E. coli BL21(DE3)pLysS).
Sau mdi 3 gid nudi cdy, thu miu bing cach hit 2ml dich nudi cdy vao eppendorf 2 ml, ly
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tam 10.000g, 3 phit & 4°C. Sinh khdi dugc ri¥a 2 1dn véi nudc cdt va dude dung dé ly trich
luciferase, do hoat tinh nhu dugec mé td & trén.

Khdo sdt su 6n dinh ciia luciferase tdi t6 hgp: dong E. coli tdi t6 hgp mang gen ma
ho4 luciferase dugc nudi cdy lic & 37° C trong moi trudng LB c6 bd sung khdng sinh. Tién
hinh thu miu cdch 3 gid trong 16 — 18 gid nudi cdy, ly tim thu sinh khdi, riva t€ bao, huyén
phit trd lai v6i nudc cdt va chia thanh 2 phan bing nhau trong eppendorf. Ly tim thu sinh
kh&i va huyén phit trong 2 diéu kién: (1) Tris — succinic 0,1M pH 7,75, 2mM EDTA lanh va
(2) potassium phosphate 0,1M pH 7,8, 2mM EDTA lanh. Ly trich luciferase va do hoat tinh
theo tiing thdi diém nhu dudc mo td & trén. PE khdo sit dnh hudng cda glycerol hoic
ammonium sulfate 1&n tinh &n dinh clia enzyme, ti€n hanh thi nghiém tuong tv nhung cé bd
sung thém glycerol hodc ammonium sulfate trude khi hay sau khi ly trich luciferase sao cho
ndng d6 cudi cling clia chit 6n dinh 12 10%.

Sang lpc dong tdi 18 hop biéu hién cao luciferase: bién nap plasmid pSP-luc+ vao E.
coli JM109, E.coli DH5a. va E. coli BL21(DE3)pLysS. Nudi cdy ba dong tdi t8 hdp
(JM109/pSP-luc+, DH50/pSP-luc+ va BL21(DE3)pLysS/pSP-luc+) trong mdi trudng LB cé
bd sung khdng sinh thich hgp. P&i véi dong IM109/pSP-luc+ vad DH5c/pSP-luc+ s dung
moi trudng LB bd sung ampicilline 50pg/ml. Do dic tinh ching BL21(DE3)pLysS mang
plasmid pLysS c6 khd ning khdng chloramphenicol (d4c tinh ndy cho phép t€ bao chi mang
s0 Iugng bdn sao plasmid nhiéu hon cdc t€ bao chi khdc) nén doi véi dong
BL21(DE3)pLysS/pSP-luc+) st dung mdi trudng LB bd sung ampiciline 50pg/ml va
chloramphenicol 34 pg/ml. Sau 16 — 18 gid nudi cdy, thu sinh khdi, rira t€ bao va huyén phi
lai trong nudc cit. Chinh mit d t€ bao cia 3
ching sao cho ODgjgum khodng 1,5. LAy cling 1 2 3
mdt thé tich d8i vdi ba ching, ly tim, huyén @
phit trd lai trong dung dich dém Tris -
succinic 0,IM pH 7,75 2mM EDTA lanh. Tién
hanh ly trich luciferase va do hoat tinh nhu
trén.

KET QUA
Tdch chiét va kiém tra plasmid. Bién
nap plasmid pSP-luc+ vio t&€ bao vi khudn E.
coli IM109, trdi trén mdi trudng LB cd chia
ampicillin, tdc gid di thu dugc cdc thé bi&n
nap dudi dang cdc khuin lac don. Mot khuidn
lac don dugc nhin sinh khéi. T sinh khéi-
DNA plasmid dudc cit bing EcoRI, dién
di trén gel agarose 1% vdi thang
chudn 1 kb. K&t qud thu dugc mot

Hinh 2: Kiém tra plasmid tit dong JM109/pSP-luc+
(giéngl: pSP-luc+ chua xit I vdi EcoRI; giéng 2: pSP-
vach DNA ¢6 kich thudc khodng 4,1 jy-4 44 xit I vdi EcoRI: giéng 3: thang 1 kb DNA)

kb tuong ting vdi kich thudc clia pSP-

luc+ (Hinh 2).

Su bi¢u hién luciferase tdi t6 hop cita dong JM109/pSP-luc+ theo thoi gian. Nhim xic
dinh thdi diém luciferase dugc biéu hién nhiéu nhat trong t& bao, tdc gid di ti€n hanh khdo
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sdt hoat tinh luciferase t4i t§ hop theo thdi gian nudi cdy ciia dong JM109/pSP-luc+. K&t qua
cho thdy hoat tinh luciferase cao nhit sau 12 — 15 gi0 nudi cdy (Hinh 3).
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Hinh 3: Hogt tinh luciferase theo thoi Hinh 4: Tinh 6n dinh ciia luciferase tdi t6 hop
gian sinh trudng ciia IM 109/pSP-luc+ theo thiYi eian

Anh hudng ciia dung dich dém lén hogt tinh luciferase tdi t6 hgp. Hai dung dich dém
thudng dung Ia Tris - succinic 0,1M pH 7,75, 2mM EDTA (d€m A) va potassium phosphate
0,IM pH 7.8, 2mM EDTA (dém B) d3 dugc khao sit v& anh hudng cia ching 1én hoat tinh
luciferase theo thi gian bdo quan. Hoat tinh ca luciferase trong dém A gidm rat nhanh sau
vai ngdy bdo qudn, tir ngdy thit 5 hdu nh hoan toan mat hoat tinh (Hinh 4). Trong dém B,
hoat tinh luciferase 6n dinh hon, hiu nhu 8n dinh trong 10 ngdy bdo quédn. Sau d6, hoat tinh
gidm din va bj triét tiéu sau 35 ngay. Nhu vdy dung dich dém c¢6 dnh hudng dén tinh én dinh

cia luciferase.
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Hinh 5: Sy dn dinh hoat tinh luciferase tdi t6 hgp khi 6 su hién di¢n ciia glycerol va ammonium
sufate. DC: khéng diing chdt én djnh; A - TLT, G - TLT: thém ammonium sulfate, glycerol trudc ly
trich luciferase; A - SLT, G - SLT: thém ammonium sulfate, glycerol sau ly trich luciferase); Dém
A: Tris — succinic 0,1M pH 7,75, 2mM EDTA; D¢m B: potassium phosphate 0,1M pH 7.8, 2mM
EDTA.

Trang 47



Science & Technology Development, Vol. 5, No. 7&8-2002

Anh huéng ciia chédt on
dinh lén hoat tinh luciferase tdi t6
hgp. Mic khdc, mudn bdo quin
luciferase tdi t§ hgp dugc lau hon,
ngoai viéc chon dung dich dém
thich hgp, cin phdi st dung thém
chit 8n dinh. Anh hudng cia hai
chdt 6n dinh 1a glycerol va )
ammonium sulfate (AS) lén hoat g~ ; ) :
tinh cia luciferase trong hai dung JMI109/pSP  DHS5c/pSP- BL21(DE3)pLysS/pSF
dich dém A, B nhu trén theo thdi
gian bdo quan da dugc khdo sit. Trong
dung dich dém A, glycerol gitip dn dinh hoat tinh luciferase: sau 35 ngay bao quan, hoat tinh
luciferase gidm khodng 7% trong trudng hdp glycerol dugc bd sung vio huyén phi t€ bio
trude khi ly trich luciferase va hoat tinh luciferase gidm khodng 20% trong trudng hdp
glycerol dudc b6 sung vao huyén phil t€ bao ngay sau khi ly tricn luciferase (Hinh 5). Ngugc
lai, AS c6 hiéu qua rat it trong viéc giit 6n dinh hoat tinh luciferase: sau 35 ngay bdo quén,
hoat tinh luciferase bi mat khodng 44% (rong trudng hop AS dudc bd sung vao huyén phi t&
bao trudc khi ly trich luciferase va gidm khodng 83% trong trung hgp AS dudc b8 sung vao
huyén phi t€ bio sau khi ly trich luciferase. Trong dung dich dém B, trudng hgp bd sung
glycerol vao huyén phu t€ bao ngay sau khi ly trich luciferase ra khoi t€ bao, hoat tinh
luciferase bi mat khodng 14%; trudng hgp bd sung glycerol vio huyén phii t€ bao trudc khi
ly trich luciferase ra khdi t& bao, 54% hoat tinh luciferase bi mat sau thoi gian bdo quan nhu
trén. PGi véi chit 8n dinh AS, néu dudc b3 sung vao huyén phil t€ bao trudc khi ly trich
luciferase thi 32% hoat tinh luciferase s& bi mat sau 35 ngay bdo qudn; nhung néu AS dudc
b8 sung vao huyén phil t€ bio ngay sau khi ly trich luciferase ra khdi t€ bao, d€n 88% hoat
tinh luciferase bi mat trong cling thdi gian bdo quén.
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Hinh 6: Mitc d§ biéu hi¢n luciferase tdi t& hop

Sang loc dong tdi t8 hgp biéu hién cao luciferase. Nhim thu dugc dong téi t6 hgp
biéu hién cao luciferase, plasmid pSP-luc+ dudc bi€n nap vao cdc t€ bao chi khdc nhau nhu:
E. coli IM109, E. coli DHa. va E. coli BL21(DE3)pLysS. So sdnh hoat tinh cia luciferase d
cdc dong nay cho thdy dong BL21(DE3)pLysS/pSP-luc+ c6 hoat tinh luciferase cao nhat.
Hoat tinh ctia dong nay cao gdp 5,5 1an so vdi DHo/pSP-luc+ va 15 14n so vdi IM109/pSP-
luc+ (Hinh 6).

Biéu hign luciferase tdi t6 hop ¢ dong BL21(DE3)pLysS/pSP-luc+ theo thdi gian: Khio sét
ddng hoc sy tdng hgp luciferase & dong BL21(DE3)pLysS/pSP-luc+ theo thdi gian nudi cdy
cho thdy dong nay biéu hién hoat tinh luciferase cao nhat & thdi diém 24 — 27 gids sau khi
ciy (Hinh 7).
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Hinh 7: Sy biéu hién luciferase tdi t6 hop & dong BL21(DE3)pLysS/pSP-luc+ theo thoi gian
nudi cdy

THAO LUAN

Nham chd dong ngudn enzyme luciferase, tao di€u kién cho su wng dung rong rai
phuong phdp dinh lugng nhanh vi sinh vt bang phdn @ng phét sdng sinh hoc cdn ATP tai
Viét Nam, cdc tdc gid da sit dung t€ bao chi E. coli va plasmid pSP-luc+ dé thu luciferase
tdi t8 hop thay thé cho luciferase thu tir 1dng dén Pom Pém. Thyc hién viéc bi€n nap pSP-
luc+ vao t€ bao chil E. coli IM109, céc tdc gid da thu dugc dong vi khudn JM109/pSP-luc+
bi€u hién dudc luciferase tdi t6 hgp. Ti€n hanh khdo st dong hoc ciia sv tdng hop luciferase
tdi t6 hgp clia dong nay theo thdi gian nudi ciy, cdc tic gid da xdc dinh duge thdi diém cho
hoat tinh luciferase cao nhat 1a sau 12 — 15 gid nudi cdy. Nhim khdo sit diéu kién bdo quan
clia luciferase tdi t6 hgp, su 4nh hudng mot s& dung dich dém va cha't &n dinh 1&n hoat tinh
ctia luciferase da dugc khdo sat. K&t qud thu dudc cho thdy viéc bd sung glycerol vao dich t&
bao vi khudn chia luciferase tdi t6 hgp dugc huyén phtt hod bing dung dich dém Tris —
succinic 0,1M pH 7,75, 2mM EDTA trudc khi ly trich luciferase hay b3 sung glycerol vao
dich t& bao vi khudn chia luciferase tdi t§ hgp duge huyén phit hod bing dung dich dém
potassium phosphate 0,IM pH 7,8, 2mM EDTA sau khi ly trich luciferase, da cho phép gitt
hoat tinh luciferase én dinh trong thdi gian 35 ngay. Nhu vay, glycerol c6 vai trd quan trong
trong viéc gilt 6n dinh hoat tinh luciferase, k&t qui nay ciing phit hdp vdi nhiéu cong bd trén
th€ gidi. D€ bi€u hién cao luciferase, ngoai vai trd clia promoter, t& bao chu cling ¢é vai trd
quan trong. Do vdy tdc gid di ti€n hanh bi&€n nap plasmid pSP-luc+ vao ba loai t& bao chi
khdc nhau la E. coli BL21(DE3)pLysS, E. coli DHa va E. coli IM109 dé tim dong tdi t3 hop
cho phép bi€u hién luciferase cao nhit. K& qua thu duge cho thidy dong
BL21(DE3)pLysS/pSP-luc+ cho hoat tinh luciferase cao hon hai dong tdi t& hdp con lai.
Khdo sdt dong hoc ctia sy tong hgp luciferase ¢ dong nay dd cho thdy riing hoat tinh
luciferase cao nhat § thdi di€m sau 24 — 27 gid nudi cdy. Mic di cin ¢6 nhiing nghién cifu
ti€p theo vé thi€t k& plasmid bidu hién hitu hiéu dé biéu hién vugt muc luciferase, nhung
nhitng k€t quad dat duge trong bai bdo nay khing dinh c6 thé st dung vi khufn dé sin xuit
luciferase tit Pom Dém. K&t quéd ndy md ra kh3 ning c6 thé chii dong tao dugc ngudn
luciferase vi vi khudn c6 uu diém 12 d& dang nudi cdy, tdc do sinh trudng nhanh, c¢6 thé nudi
v6i s0 lugng 16n, it t6n kém va viéc ly trich luciferase khdi t&€ bao vi khuin khd don gidn.
Céc thanh cong ti€p theo vé sy bi€u hién, tinh ché luciferase chic chin s& gidp lam gidm
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gid thanh clia phudng phédp dinh lugng nhanh vi sinh vt bing phdn ng phét séng cAn ATP
xic tdc bdi luciferase va md ra nhiéu hudng @ng dung khédc tai Viét Nam.

ESTABLISMENT OF LUCIFERASE - PRODUCING RECOMBINANT
CLONE FOR THE INVITRO BIOLUMINESCENCE REACTION

Ve Minh Tri, Tran Linh Thuoc
Faculty of Biology - University of Natural Sciences — VNU-HCM

ABSTRACT: The plasmid pSP-luc+, which contains a firefly luciferase gene, is
iransformed into three E. coli host strains (JM109, DH5a and BL21(DE3)pLysS) to generate
lnciterase — producing recombinant clones. Among the three obtained clones, the
BiL.2 1{DE3pLysS/pSP-luc+ clone showed the highest luciferase activity. The clone produced
highest tuciferase activity after 24 — 27 hours of shaking culture in LB medium. Effects of
buffers and stabilizing agents sch as glycerol and ammonium sulfate on luciferase activity
were examined.
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