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QUAN SAT SU BIEU HIEN CUA PROTEIN NGOAI LAI TRONG TE BAO
NAM MEN NHO PROTEIN PHAT HUYNH QUANG ECFP

NGUYEN PUC HOANG, TRAN LINH THUGC

Truong dai hoc Khoa hoc ty nhién, DHQG Tp. HCM

Pé theo ddi va dinh vi su biéu hién clia cdc
protein trong t€ bao hodc dé phat hién nhiing
thay d6i moi trudng hay céc tuong téc protein,
ngay nay ngudi ta thuong st dung cac gien ma
héa cho cac protein c6 kha nang phat huynh
quang. Hau hét cac gien ma héa cho céc protein
phat huynh quang dugc st dung rong rai hién
nay c¢6 nguon goc tit GFP (green fluorescent
protein) clia sta Aequorea victoria nhu ECFP
(enhanced cyan fluorescent protein), EYFP
(enhanced yellow fluorescent protein), EGFP
(enhanced green fluorescent protein) [4, 5].

Nhiéu chién lugc khdac nhau di duoc sur
dung sao cho su biéu hién clia gien s& tao ra
protein muc tiéu dugc dung hop v6i dau C hay
dau N cta GFP [4]. Su biéu hién cha gien muc
tieu sé duoc theo ddi bang kinh hién vi huynh
quang ma khong cin phai c¢6 dinh t&€ bao hay
pha t€ bao, nho vay lam giam kha nang tao ra
nhitng duong tinh gia. Ngoai ra, protein dung
hop GFP khong gay doc cho céac t€ bao chu [5,
6]. Chinh nhiing uu diém d6 da 1am cho GFP tr&
thanh mot reporter dugc st dung rt rong rai.

Tai Phong thi nghiém Coéng nghé sinh hoc
phan tir, Truong dai hoc Khoa hoc tu nhién,
DPHQG Tp. HCM, st dung cac gien ma hoa
protein phat huynh quang, ching toi da thiét k&
thanh cong hé thong gien chi thi dung dé nghién
ctu su bi€u hién cha cdc protein muc tiéu kho
c6 thé dinh tinh hoac phat hién trén bé mait t&
bao [3], trong t& bao chat [1] hay trén mang
trong cua mang t€ bao ndm men [2]. Trong
nghién citu nay, ching to6i tién hanh thiét k€& cac
plasmit dé quan sét su biéu hién clia protein A &
cic dang dung hgp v6i protein phat huynh
quang ECFP-protein A hoac protein A-ECFP
lén mang trong clia mang t€ bao nidm men
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Saccharomyces cerevisiae.
I. PHUONG PHAP NGHIEN CUU

1. Cac ching vi sinh vat va diéu kién nuoi
cay

Escherichia coli DH5a [F-, ®80lacZAM15,
recAl, endAl, hsdR17(r,, m\"), phoA, supE44,
N\, thi-1, gyrA96, relAl] duoc nuoi cay 6 37°C
trong moi trudng Luria-Bertani (LB) [1%
trypton (Difco, Mich., USA), 0,5% yeast extract
(Difco) va 1% NaCl] c6 bé sung 100pg/ml
ampixillin khi can, dugc st dung lam t€ bao chu
dé nhan ban plasmit. Saccharomyces cerevisiae
MTS8-1 (MATA, ade, his3, leu2, trpl, ura3)
dugc nuoi cay ¢ 30°C trong moi truong YPD
[1% yeast extract, 2% polypepton (Difco) va 2%
glucoza] hoac moéi truong SD [0,67% yeast
nitrogen base (YNB) (Difco), 2% glucoza], duoc
b6 sung cdc axit amin can thiét. HEPES dugc
thém vao moi truong SD dat 50mM dé 1am dém
cho moi truong trong thoi gian nudi cdy [9].

2. Plasmit pC-Z-Ste dung dé biéu hién
protein dung hop ECFP-protein A-Ste
duogc thiét ké nhu sau

Khuéch dai ving ma héa cua gien ECFP
biang PCR dua trén khuon la plasmit pECFP
mang gien ECFP (Clontech, Calif., USA) véi
cap moi gom moi 1F, 5’-TCTGCCGAA-
TTCATGGTGAGCAAGGGCGAGG-AGC-3’
dé tao vi tri cat EcoRI, va méi 1R, 5°-GGCCCC-
ATGGCTTGTACAGCTCGTCCATGCCGAG-
AGT-3’ dé tao vi tri cat Ncol va loai bd stop
codon. Doan cét boi EcoRI/Ncol duoc dong hda
vao pCASl [9] dé tao plasmit pCASCFP.



Khuéch dai ving ma héa protein A [7] (mot
protein trén vo cua Staphylococcus aureus) cla
gien Z bang PCR dua trén khuon 1a plasmit
pPEZZ 18 (Amersham Bioscienes, GeneBank
M74186) vG6i cap moi gom moi 2F, 5°-
GCTGCGCAACACGATGAACCATGGGACA
ACA-3> dé tao vi tri cat Ncol, va moéi 2R,
5’ATCTCATAGAACGCGCTCGAGCCAGAA
CCACCACCAGAAGAACCTACTTTCGGCGC
CT-3’ dé thém trinh tv ma héa GS linker
(GSSGGGS) va tao vi tri cat Xhol. Poan cét boi
Ncol/Xhol dugc dong héa vao pCASI dé tao
plasmit pCASCZA. Khuéch dai doan gien
ECFP-Z dua trén khuon 1a pCASCZA vé6i cap
moi gom moi IF & trén va moi 3R, 5°-
CGGTACCTTACATAAGCGTACAACAAAC
ACTATTTGAAGAACCACCACC-3> dé gan
thém doan oligonucleotit ma hda cho 9 axit
amin dau C cua Stel8p protein (--SNSV-
CCTLM) va tao vi tri cat han ché Kpnl. Doan
cit EcoRI/Kpnl dugc dong héa vao plasmit
pCAS1 dé tao plasmit pC-Z-Ste. Sdn phdm n6i
sau d6 duogc bién nap vao E. coli DH5a. Chon
loc thé bién nap bang PCR khuin lac véi cap
moi 1F va moi 3R.
3. Plasmit pZ-C-Ste dung dé biéu hién
protein dung hop protein A- ECFP-Ste
duoc thiét ké nhu sau

Khuéch dai ving ma héa cua gien ECFP-
Ste bang PCR dua trén khuon 1a plasmit pECFP-
Ste [2] v6i cap moi gom moi 4F, 5°-
CGCCACCATGGTGAGCAAGGGCGAGGAG
CTG-3’ dé tao vi tri cit Ncol, va moi 4R, 5°-
GCTCGGTACTTACATAA-GCGTACAAC-
AAACACTATTTGAAGAACCACCACCAG-3’
dé gin thém doan oligonucleotit ma héa cho 9
axit amin dau C coa Stel8p protein (--
SNSVCCTLM) va tao vi tri cat Kpnl. Doan cat
Ncol/Kpnl dugc dong héa vao pCAS1 dé tao
plasmit pECFP-Ste. Khuéch dai ving ma hda
cho protein A cua gien Z bing PCR dua trén
khuon 1a plasmit pEZZ 18 (Amersham
Biosciences) v6i cdp moi gom moi SF, 5°-
GATGAATTCATG-GACAACAAATTC-3> dé
tao vi tri cat EcoRI, va méi SR, 5°-
GCCCATGGAACCACCACCAGAAGAACCT
ACTTTCGGCGCCTGAGC-3’ dé thém trinh tu
ma héa GS linker (GSSGGGS) va tao vi tri cat
Ncol. Poan cit boi EcoRI/Ncol dugc dong héa

vao pCECFP-Ste dé tao pZ-C-Ste. San phdm n6i
sau d6 duoc bién nap vao E. coli. Chon loc thé
bién nap bang PCR khuén lac véi cap moi 5F va
moi 4R.

4. Giai trinh tu

Cac doan ADN, ECFP-Z-Ste va Z-ECFP-
Ste, sau khi dugc dong hoa vao vecto da dugc
kiém chiing bang cich doc trinh tu trén ADN
sequencer hiéu 373, Applied Biosystem. Két
qua trinh tu ndy dugc phan tich so sanh béing
chuong trinh GENETYX (Software
Development Co., Ltd).

5. Cac phuong phap khac

Ciac phan ting cit n6i ADN, dién di trén gel
agaroza va bién nap vao chung chu E. coli dugc
thuc hién theo Shambrook va Russel [8]. Bién
nap plasmit vao nidm men theo quy trinh cua
Clontech.

6. Ky thuat kinh hién vi huynh quang

Kinh hién vi huynh quang duoc sir dung dé
quan sit truc tiép hoat tinh ECFP bi€u hién
trong t€ bao nam men S. cerevisiae. Chiing nidm
men MTS8-1 dugc st dung 1am t€ bao chu dé
biéu hién plasmit pC-Z-Ste va pZ-C-Ste. Dong
ndm men MT8-1 mang plasmit pC-Z-Ste (MT8-
1/pC-Z-Ste) va pZ-C-Ste (MT8-1/pZ-C-Ste)
dugc nuoi cay lac 16-24 h ¢ 30°C trong 10 ml
moi trudng SD c6 bd sung 0,002% histidin,
0,01% loxin, 0,002% uraxil va 0,002% adenin
dé tic ch€ su tao thanh sic t6 khong bao do vi su
dot bién clia ade2 [9]. Pé quan sit bing kinh
hién vi huynh quang, nAm men da nuoi cdy duogc
ly tam dé thu nhan t€ bao. Dich huyén phu t&
bao nam men dugc dat 1én phién kinh va 14 kinh
khong phdt huynh quang. Huynh quang cuta
ECFP dugc phat hién qua cic bo loc kich thich
(440 nm) va phat sing (480 nm) (Omega
optical) ctia kinh hién vi huynh quang Olympus,
Nhat Ban.

II. KET QUA VA THAO LUAN

1. Thiét ké plasmit pC-Z-Ste dung cho su
biéu hién cia ECFP-protein A-Ste

Plasmit pC-Z-Ste (hinh 1) da duoc thiét k&
nhu trong phan phuong phap nghién ctu. Day la
mot plamit con thoi cho phép tao dong, nhan
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ban trong E. coli véi kiéu hinh chon loc 1a
khang ampixillin va cé thé biéu hién trong ndm
men Saccharomyces cerevisiae v6i kiéu hinh
chon loc 1a tu dudng tryptophan. Chudi khoi
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Hinh I. Plasmit pC-Z-Ste cho phép ma héa
protein dung hop ECFP-protein A-Ste

Ghi_chii: protein A & dau N cua ECFP. ECFP,
trinh tu ma héa protein phat huynh quang ECFP;
Z, trinh ty ma héa protein A; L, trinh ty ma héa
cho linker GS; Ste18p (Ste), trinh tu ma héa cho 9
axit amin dau C cua protein Ste18p.

n6i GS duoc st dung nhidm lam giam anh hudng
qua lai gitta protein dung hop ECFP-protein A
va peptit tin hiéu (9 axit amin dau C cua Stel8p
protein) [2]. Plasmit pC-Z-Ste duoc cit bing
EcoRI va Kpnl tao thanh 2 doan c6 kich thuée
nhu du dodn va dugc dién di trén gel agaroza
nhu hinh 2, giéng 2. Poan gien nho cé kich
thudc tuong Gng v6i san phdm PCR cha doan
gien dong hoéa vao plasmit (hinh 1, hinh 2, giéng
3) va doan DNA 16n ¢6 kich thuéc biang doan
16n cua plasmit pCASI sau khi dugc cit bang
EcoRI va Kpnl.

2. Thiét ké plasmit pZ-C-Ste dung cho su
biéu hién protein A-ECFP-Ste

Plasmit pZ-C-Ste (hinh 3) da dugc thiét k&
cling ¢6 cau tric tuong tu nhu plasmit pC-Z-Ste.
DPiém khac biét chil yéu nam trén doan gien tdi
t6 hop khéo sit. Protein dung hop khi duoc cam
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dong GAPDH duoc st dung cho phép biéu hién
ECFP-protein A-Ste thong qua su cam tng bing
glucoza c6 san trong moi truong nudi cay. Poan

9Kb
6Kb

1Kb

Hinh 2. Ban d6 cat han ché cta plasmit pC-Z-Ste

Ghi chii: 1. thang A-HindIIT,
2. doan ADN 16n cta plasmit pCASI sau khi duoc
cét bang EcoR1 va Kpnl
3. plasmit pC-Z-Ste duoc cit bang EcoRI va Kpnl;
4. san pham PCR véi khuon 1a pC-Z-Ste va cap
moi méi 1F/mai 3R; 5. thang ADN 100 bp.

ting bi€u hién s& 1a protein A-ECFP-Ste. Giita
protein A va ECFP con ¢6 doan GS linker nham
lam giam anh hudng cua protein A 1én ECFP, vi
su phat huynh quang ctia ECFP dugc quyét dinh
cht yé€u bdi phan dau C. Plasmit pZ-C-Ste duoc
cit bang EcoRI va Kpnl va duoc dién di trén gel
agaroza. Két qua tuong tu nhu truong hop cua
pC-Z-Ste (hinh 2). Plasmit nay cho phép biéu
hién protein dung hop protein A-ECFP-Ste,
trong d6 protein A & dau C cua ECFP.

3. Biéu hién ECFP-protein A va protein A-
ECFP-Ste trén mang t€ bao naim men

Cac plasmit sau khi thi€t k& duogc bién nap
vao nadm men S. cerevisiae MT8-1, nuoi cdy trén
moi trudng SD c6 bd sung céc axit amin can
thiét va quan sédt, chup hinh duéi kinh hién vi
huynh quang. Hinh 4 cho thdy dong ndm men
MT8-1/pC-Z-Ste va MT8-1/pZ-C-Ste c¢6 kha



nang biéu hién ECFP tap trung trén mit trong
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Hinh 3. Plasmit pZ-C-Ste cho phép biéu hién
protein dung hop protein A-ECFP-Ste

Ghi chi: protein A & ddu C cta ECFP. ECFP, trinh tu
ma héa protein phat huynh quang ECFP; Z, trinh tu
ma héa protein A; L, trinh tu ma hoéa cho linker GS;
Ste18p, trinh tu ma héa cho 9 axit amin ddu C cua
ste18p protein.

MTS8-1/pCAS1 doi ching khong biéu hién
ECFP. Két qua nay cho thay c6 su hién dién clia
cac protein dung hop ECFP-protein-Ste trong t€
bao ndm men MTS8-1/pC-Z-Ste va protein A-
ECFP-Ste trong t€ bao MT8-1/pZ-C-Ste.

Trong cac bao cdo trude, ching toi da thiét
k& mot plasmit cho phép biéu hién EYFP bén
trong t€ bao chat [1] va mot plasmit khac cho
phép biéu hién ECFP trén mat trong clia mang t&
bao sur dung 9 axit amin dau C cua protein Ste18
lam peptit tin hiéu [2]. Céc plasmit d6 c6 thé
duoc sir dung 1am plasmit co ban dé kiém tra su
biéu hién ctia protein ngoai lai trong t& bao bing
cach quan sdt dudi kinh hién vi huynh quang.
Nhim kiém chiing y tudng d6, trong bdo cdo
nay, ching toi da thiét k& hai plasmit c6 mang
doan gien Z ma héa cho protein A dung hop véi
ECFP. Két qua ghi nhan dugc trén hinh 4 cho
thdy ring c6 thé st dung protein phit huynh
quang ECFP dé theo doi su biéu hién mot
protein trén mat trong clia mang t€ bao ndm men
bang kinh hién vi huynh quang.

ctia mang t€ bao. Trong khi d6, chung ndm men
Loc sdng cho ECFP  Pha tuong phan

MTS8-1/
pC-Z-Ste

MT8-1/
pZ-C-Ste

MTS8-1/
pCAS1

Hinh 4. Anh chup cac dong nam men MT8-
1/pC-Z-Ste, MT8-1/pZ-C-Ste va MT8-1/pCASI
doi ching duong qua kinh hién vi huynh quang.

Ghi chii: cot bén tréi: loc sang cho ECFP, cho phép
quan sat ECFP qua kinh hién vi huynh quang
Cot bén phai: pha tuong phan, cho phép quan sit
hinh dang t€ bao qua kinh hién vi.

III. KET LUAN

Diém néi bat trong nghién ctiu nay 1a c6 thé
quan sit su biéu hién clia protein A trén mat
trong cia mang t€ bao chat thong qua protein
phat huynh quang ECFP. Két qua dat dugc la
nho viéc thiét k€ hai plasmit cho phép gén
protein A vao dau C hoac N cua gien ECFP,
biéu hién cdc gien nay trong nim men va quan
sat dué6i kinh hién vi huynh quang. Sir dung hé
théng nay, bang cdch dong héa mot gien muc
tieu can khao sat khac thay thé cho gien Z (ma
hoa protein A) vao dau C (dai v6i plasmit pC-Z-
Ste) hay dau N (d6i v6i plasmit pZ-C-Ste) cua
gien ECFP, ching ta hoan toan c6 thé quan sét
st biéu hién cta gien muc tiéu d6 trén mit trong
ciia mang t€ bao ndm men vGi két qua tuong tu
nhu trén.
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OBSERVATION OF THE FOREIGN PROTEIN EXPRESSION IN THE YEAST
CELL BY USING THE ENHANCED CYAN FLUORESCENT PROTEIN

NGUYEN DUC HOANG, TRAN LINH THUOC, MITSUYOSHI UEDA, ATSUO TANAKA

SUMMARY

We have successfully constructed two plasmids pC-Z-Ste and pZ-C-Ste, which express a fusion protein
containing the ECFP (Enhanced Cyan Fluorescent Protein) and the protein A encoded by the Z gene on the
cytoplasmic side of the plasma membrane of Saccharomyces cerevisiae MT8-1. The oligonucleotide encoding
the C-terminal 9 amino acids of the Stel8p protein was cloned downstream of the genes encoding the fusion
proteins in order to anchor the fusion proteins on the cytoplasmic side of the plasma membrane. A GS linker
was used between the fusion protein and the C-terminal of the Stel8p protein for minimizing the interaction
among themselves. The Z gene was cloned upstream or downstream of the ECFP gene in order to examine
whether the protein A at C terminal or N terminal of CFP affects the expression of the fusion protein. These
two plasmids were sequenced to check the inframe between the gene ECFP, Z and the C terminal Ste. Under
the control of the GAPDH (glyceraldehyde 3-phosphate dehydrogenase) promoter, the expression of the
fusion proteins ECFP-Protein A or Protein A-ECFP in the yeast cell could be confirmed by the fluorescent
microscope.
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