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TOM TAT: GFP (Green Fluorescent Protein) la mét protein phdt huynh quang tit sita
Aequorea victoria. Sy phdt quang ciia GFP dugc thuc hién théng qua co ché tiép nhdn
ndng ligng tir mét protein khdc va khéng cdn sy ¢ mdt ciia bat ky cofactor hay enzyme
nao. GFP dugc itng dung réng rai trong nhiéu linh vic nghién citu nhit y hoc, céng nghé
sinh hoc, sinh hoc t€ bao... Trong nghién citu nay, chiing 16i ding ky thudt tdi 16 hop gen
dé biéu hign gfp trén bé mdt t& bao nd@m men Saccharomyces cerevisiae. Gen gfp duge gin
trén vector biéu hién pICAS1 & vi tri sau promoter GAPDH, trinh tu tiét (secretion signal
sequence) va trudc gen ma hod mét phdn ddu 3’ ciia a-agglutinin. Su hién dién ciia GFP
trén bé mat 1€ bao ciia dong ndm men tdi t6 hgp Saccharomyces cerevisiae dugc ching
minh bang k§ thudt kinh hién vi huynh quang. Béing cdch két néi dong khung giita mot gen
muc tiéu va gen md hod cho GFP, hé thong biéu hién GFP trén bé mdt t& bao ndm men
nay cé thé dvgc sit dung lam hé thong chi thi cho su biéu hién ciia gen muc tiéu ngoai lai
trén bé mdt té bao ndm men.

1. Mé diu

C4c thanh phan trén bé mit t&€ bao, dic biét 1a cdc protein rat quan trong ddi véi su song
clia t€ bao thong qua sy tuong tdc v6i méi trudng, thé hién dic di€ém va thuc hién chifc ning
cia hé thong song. Trong nhitng ndm gan ddy, mot huéng nghién cifu mdi clia cong nghé sinh
hoc dang rat dugc quan tam 12 cong nghé bé mit € bao (cell surface engineering). Pay 1a
mot cong nghé mdi nham muc dich bi€u hién cdc gen ngoai lai, tic dong va bd sung protein
chifc nang trén bé mat t& bao chi tr d6 md ra nhiéu trién vong Wng dung cdc gen di dudc
dong héa trong nhiéu linh vyc khdc nhau nhy lién két giita cdc t€ bao, nhin dién phén &, sn
xudt vic xin, thay ddi chifc niing t& bao, tao biosensor, trong x& 1y méi trudng, ..[1].

Khi ing dung hé thdng biéu hién bé mit t& bio vao linh vie thuc phdm, duge phdm, yéu
cau dit ra 12 phdi ddm bdo an toan cho ngudi sit dung. NAm men Saccharomyces cerevisiae 1a
ddi tugng vi sinh vat thich hgp cho muyc dich nay nhd tinh an toan ciia loai nAm men nay. Bén
canh d6, do 1a t&€ bao nhan thit (eukaryote), c6 kha niang bién ddi sau dich ma va glycosyl
héa cédc protein ngoai lai nén ndm men ciing 12 t€ bao chi thich hgp cho cong nghé bé mit t&
. bao ddi vdi cdc gen ngoai lai ¢6 ngudn goc t€ bao nhan thit. Vi vdy, nim men
Saccharomyces cerevisiae 1a mt doi tugng rat thich hgp cho sy phat trién hé thong biéu hién
protein chifc ning trén bé t& bao[1].

GFP (Green Fluorescent Protein) 1a mot protein phdt huynh quang ti¥ sia Aequorea
victoria. Su phdt quang cia GFP dugc thuc hién thong qua cd ché ti€p nhin ning lugng tir
mot protein khdc va khong cin sy ¢c6 mit cia bit ky cofactor hay enzyme nao. Vdi dic tinh
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phét quang sinh hoc, GFP ngay cang dudc ng dung rng rdi trong nhiéu linh vic nghién cifu
nhwr y hoc, c6ng nghé sinh hoc, sinh hoc t€ bao... [2].

Trong nghién ciu nay, ching t6i ding ky thudt tdi t8 hop gen d€ bi€u hién GFP trén bé
mit t&€ bao ndm men Saccharomyces cerevisiae nhim muc dich xay dung mot hé thdng chi thi
(reporter system) cho chon loc dong t€ bao di dugc bién ddi protein bé mit bing k¥ thuat
gen, tao mdt cong cu hitu hiéu hd trg cho sy phat trién clia cong nghé bé mit & bao nam
men.

II. Vit liéu va phuong phap

Chiing vi sinh vdt. Chiing Escherichia coli DH Sa [F endA1 hsdR17 (ry./my.) supE44 thi
A recAl gyrA96 A lac U 169 (¢ 80 lacZ A M15)] dugc ding trong bién nap nhdm khuéch dai
s lugng ban sao cdc vector. Chiing S. cerevisiae MT8-1 (MATa ade his leu2 trpl ura3) dudc
diing 1am t& bao chi, biéu hién gen gfp.

. Moi truong va héa chdt. Moéi trudng LB, Luria-Bertani (irypton pepton 1%, Yeast
extract 0,5%, NaCl 0,5%) dugc st dung trong nudi cdy va bi€n nap & E. coli [3]. Mdi trudng
SD-trp (Leucine 30mg/l, Histidine 20mg/l, Adenine 20mg/l, Uracil 20mg/l, Yeast Nitrogen
Base 6,7g/l, glucose 20g/l) 1a moi trudng t6ng hgp thi€u tryptophan dung trong chon loc va
nudi ciy thé nim men bi€n nap. Moéi trudng YPD, Yeast Pepton Dextrose (Yeast extract 1%,
Bacto pepton 2%, glucose 2%) dugc dung trong nudi cay t€ bao chi S.cerevisiae [3].

Vector bi€u hién pICAS1 (Phong thi nghiém Cong nghé Sinh hoc Phan Ti¥): kich thude
6457 bp, mang gen khdang Amp va di€ém khdi ddu sao ma ColEl ori cho phép sao chép va
chon loc plasmid & E.coli, mang gen ma héa cho khd ning sinh tong hgp tryptophan 1a gen
chon loc trong ndm men, mang phan gen ma héa cho trinh ty peptid diu C clia protein a-
agglutinin (12 mot protein ¢6 trong véich t€ bao nAm men giif vai trd quan trong trong sy bi€u
hién protein ngoai lai trén bé mat (& bao ndm men), ¢6 ving multi cloning site v6i mdt vi tri
cdt duy nhat clia enzym Sacll. C4c gen thé hién trong pICAS1 dugc diéu khién bdi promoter
GAPDH 12 m6t promoter cam ng vdi chat cdm iing la glucose, viing sss (secretion signal
sequence) c6 chifc niang dinh vi protein trong t& bao.

Vector pGFPyy (Phong thi nghiém Céng nghé Sinh hoc Phan T): kich thudc 3347 bp,
mang gen khdng Amp va gen gfp mi hod cho protein phét huynh quang GFP.

Cdc trinh tr oligonucleotide ding l1am mdi trong phén ting khuy&ch dai gen gfp dugc
cung cip bdi GENSET Singapore Biotechnnology Pte Ltd. Cac héa chat sif dung cho k¥ thuat
tdi t8 hgp gen dugc cung cip bdi Amersham Pharmacia Biotech.

Phuiong phdp. Vector biéu hién gfp trén bé mat (€ bao ndm men dugc thi€t k& biang cdch
khuéch dai gen gfp tir plasmid pGFPyy biing cdp mdi dic hiéu c6 trinh ty cit chuyén biét cho
enzyme cit gidi han SacIl. Gen gfp dugc chén vao plasmid pICAS1 & vi tri cit gidi han cia
enzyme Sacll. Cdc plasmid dugc bi€n nap vao E.coli bing phuong phdp Calcium — lanh
[3,5]. Plasmid dudc tich chiét va tinh sach tit E. coli biing phuong phdp SDS-kiém [5].
Vector pICGFP biéu hién gfp dudc bién nap vao t€ bao nim men biang phuong phdp Lithium
— acetate cdi ti€n [4,6]. Su hién dién cia GFP trén bé mit t€ bao dugc ki€m tra biang cdch
quan sit dudi kinh hién vi huynh quang.
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III. K&t quad va thdo ludn
II1.1. Thiét k& vector pICGFP biéu hi¢gn GFP trén bé mdt t& bao ndm men

Qui trinh thi€t k€ vector bi€u hién GFP trén bé mit t€ bao ndm men dugc minh hoa trén
Hinh 1. Trudc tién ti€n hanh cit vector pICAS] vi sdn phim khuyéch dai gen gfp bing
enzyme cit gidi han Sacll, tinh sach, thyc hi¢n phin ng n6i d€ tao céc plasmid t4i t8 hap.

Amp*

- 3’ half of agghutinin

i Tinh sach

]
i Sac II, 37°C, O/N Tinh sach

v

Sac II, 37°C, O/N

TR
Tinh sach,

Tinh sach,
thu nhan DNA

l Ligase, 16°C, 16h

Plasmid tai
—p t0 hop thu
dugc sau ndi

Hinh 1: Qui trinh thi€t k€ vector bi€u hién GFP trén bé mit t& bio nAm men
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Céc plasmid t4i t6 hgp dugc bi€n nap vao E.coli DH5a.. Dong mang plasmid dugc tuyén
chon biing méi trudng LB chita Ampiciline (50pg/ml). Céc t€ bao E.coli DH5a moc dudc
trén méi trudng nay 1a céc thé bi€n nap mang vector (Hinh 2).

Hinh 2: Bién nap sdn phdm néi vao
E.coli DH5a
1: Pia dbi chitng
2: Pia bién nap

1 2

Tt cdc thé bi€n nap chon dugc, ching t6i ti€n hanh tdch chi€t plasmid va ki€m tra su
hién dién clda gfp bing phdn Wng cdt gidi han véi enzyme Sacll (Hinh 3).

Hinh 3 : Kiém tra plasmid tdi 16 hgp bdng enzyme cdt

gidi han Sacll

1: plasmid pICGFP (vector tdi t6 hgp)

2 :vector tdi t6 hop (pICGFP) dugc cdt bdi
Sacll .

3 : thang A-HindIIl

4 : gen gfp dugc cdt bdi Sacll

5 : plasmid pICASI dwgc cdt bdi Sacll

Két qui kiém tra cho phép chon dugc dong E.coli DHSachia plasmid tdi t6 hdp,
plasmid nay khi bi cdt bdi Sacll cho hai doan gen c6 kich thudc twong ng véi pICASI va
gen gfp. Chiing t6i ky hiéu plasmid t4i t6 hgp thu dugc 1 dong nay 1a pICGFP.

I11.2. Tao dong t&' bao S. cerevisiae MT8-1 biéu hign GFP trén bé mdt t¢ bao

Plasmid t4i t8 hgp pICGFP dugc bi€n nap vao ndm men S.cerevisiae bing phuong phdp
Lithium — acetate ci tién. Ching t6i ti€n hanh chon loc thé bi€n biing cich trdi huyén phi
sau bi€n nap 1én m6i trudng SD-trp. MT8-1 14 ching d6t bi€n khuyét dudng tryptophan nén
chiing nay sé khong moc dudc trén méi trudng SD-trp. Ngudc lai, cdc thé bién nap mang
vector t4i t8 hop ¢6 kha ning ting trudng trong méi trudng nay. K€t qui bi€n nap thé hién &
Hinh 4
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Hinh 4 : Bién nap vector tdi t6 hop
PICGFP vao t€ bao ndm men
S. cerevisiae
1: Pia ddi chiing
2: Pia bién nap

I11.3. Kiém tra sy biéu hién cila gen gfp trén bé mdt t& bao ndm men

Pé kiém chifng sir biéu hién ciia protein GFP trén bé mit t& bio nim men, trudc hét
chiing t6i tién hanh kiém tra sy hién dién cda gen gfp trong dong ndm men bién nap. DNA ti¥
dong bién nap dudc ly trich. Sy hién dién clia gen gfp duge kiém chiing thdng qua phdn ng
PCR véi cip mdi dic hiéu. K&t qua PCR cho thay khi thuc hién phadn @ng PCR trén khudn 1a
DNA bd gen ctia dong nim men bién nap, sin pham khuéch dai ¢6 chiéu dai twong Ung véi
doan gen gfp (Hinh 5). Nhu vdy, dong ndm men tdi t6 hgp mang gen gfp.

Hinh S : Két quad kiém tra DNA plasmid tdch tit dong ndm
men tdi té hop
1: Thang A-Hind 111
2: Sdn phdm khuéch dai tit khuén DNA ciia dong

ndm men tdi té hop
3: Sdn phdm khuéch dai tix khuén DNA plasmid
pICGFP

4: Sin phdm khuéch dai tit khuén DNA ciia MT8-1
5: Thang ©X-174-RF Hincll

Su biéu hién clia gfp trén bé mit t&€ bao ndm men dugc ki€ém chiing biing cdch quan sat
dudi kinh hién vi huynh quang vdi budc séng kich thich 12 395nm (Hinh 6).

Hinh 6: Kiém tra su biéu hién GFP trén bé mdt
1€ bao ndm men tdi té hop
Al:pICGFP/MTS-1 dudi dnh sdng tit ngoai
395nm
A2:pICGFP/MTS-1 dudi dnh sdng tring
B1:MT8-1 dudi dnh sdng tit ngoai 395nm
B2:MT8-1 dudi dnh sdng trdng
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Dong nim men tdi t8 hdp phdt huynh quang xung quanh bé mait t€ bao khi duge kich

thich biing tia UV & 395nm. Trong diéu kién khong dudc kich thich, t€ bdo ndim men bién
nap khong phdt sing. Ngugc lai & 16 d6i chiing, ching MT8-1 khong phit sdng ké ca khi dudc
kich thich dudi dnh sdng tif ngoai. Nhu vy, ching tdi da thanh cong trong viéc tao dong nim
men S. cerevisiae pICGFP/MT8-1 bi€u hién protein phat huynh quang GFP trén bé mit t&
bao.

V.

K&t luan

St dung cdc ky thudt sinh hoc phén t, k§ thudt gen, ching 16i da thanh cong trong viéc

tao dong t&€ bao ndm men S. cerevisiae pICGFP/MT8-1 biéu hién protein phat huynh quang
GFP trén bé mat.

Hé théng bi€u hién nay c6 thé dudc dung lam hé théng chi thi (reporter system) cho su

biéu hién cla protein ngoai lai trén bé mit t€ bao nim men. K&t qud nghién citu 12 ¢d s cho
viéc phat trién ing dung cdc hé thong biéu hién bé mit t& bao ndm men & Viét Nam.
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ESTABLISHING A YEAST Saccharomyces cerevisiae CLONE
EXPRESSING GFP (GREEN FLUORESCENT PROTEIN)
ON THE CELL SURFACE

Nguyen Thanh Thuy Nhien, Dang Thi Phuong Thao, Tran Linh Thuoc

ABSTRACT: GFP is a fluorescent protein from jellyfish Aequorea victoria. The
luminescence of GFP is occurred based on an energy transfer from another protein
without requirement of the role of any cofactor or enzyme. GFP has been used in many
areas such as medicine, biotechnology, cell biology, ... In this research, by using DNA
recombinant technology, we succeeded in expressing gfp gene on cell surface of the yeast
Saccharomyces cerevisiae. Gfp gene is cloned onto the expression vector pICASI
downstream of the GAPDH promoter, the secretion signal sequence and upstream of 3’
half of a-agglutinin gene. The presence of GFP on the yeast recombinant clone
Saccharomyces cerevisiae was proved by fluorescent microscopic observation. By fusing
in frame of a target gene with the gfp gene, the GFP-displaying system on yeast cell
surface can be used as a reporter system for the expression of any foreign genes on the
yeast cell swfaée.
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