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TOM TAT: Dogn DNA cia promoter GAPDH (rlyceraldehyde 3-phosphate
dehydrogenase) c6 khd ndng dugc cam ng béng glucose va doan gen ma héa cho protein phdt
huynh quang EYFP (Enhanced Cyan Fluorescent Protein) dugc dong hda vao plasmid pRS406
c6 mang doan 2um DNA ciia ndm men d€ tao mét vector biéu hién da bén sao trong 1€ bao
ndm men. Vector dugc tao thanh cho phép EYFP biéu hién trong té€ bao ndm men
Saccharomyces cerevisiae khi ¢d sy hién di¢n cia glucose trong méi tr uong. Sy phdt huynh
quang ciia EYFP trong t& bao chdt cia t& bao ndm men dugc xdc nhin béng kinh hién vi
huynh quang va bdng cdch do cuomg d¢ huynh quang trong phan doan t& bao chét cia t& bao
ndm men.

MG PAU

Viéc phdt hién cau tric héa hoc cia nhém mang mau (chromophore) va thanh cong
trong vi€éc dong héa clia GFP (Green Fluorescence Protein) d cho phép tao ra cic dong GFP
dot bi€n c6 khd ning phat huynh quang & cdc budc song khdc nhau nhu GFP, YFP (Yellow
Fluorescence Protein), CFP (Cyan Fluorescence Protein). Tir nhitng thanh c6ng nay cdc dang

dot bi€n ctia GFP dudc sit dung manh mé 1am gen chi thi trong cdc linh vyc sinh hoc t& bao,
sinh hoc phat tri€n, sinh hgc méi trudng [1]. '

Uu diém cta GFP 1a protein nay c6 thé phdt sding ma khong cin cofactor do nhém
huynh quang (fluorophore) hinh thanh tir sy vong ho6a cia khung peptide. Uu di€m nay gitp
cho GFP ¢6 thé trd thanh gen chi thi cho cic protein G nhiéu vi trf khdc nhau. Ngoai ra, nhiéu
két qua ngh:en ctu cho thdy protein chi thi nay khéng 1am thay ddi chic ning binh thudng
cla protein cin khio sét LLL F21.

Cho dén nay vai reporter dang enzyme nhu B-galactosidase va lucilerase da duge su
dung 1am chi thi d€ biéu hién gen & cdc sinh vét. C4c chi thi dang enzyme c6 nhiéu thudn L4
trong nghién citu sy bi€u hién gen vi chiing c6 thé duge dinh lugng sau khi pha v3 té hao.
Tuy nhién cdc marker nay khong thé dung d€ theo dai su biéu hién § cic ndi quan trong t&€
bao trong di€u kién khong phd v t& bao va rat kho dé st dung trong phan tich in vivo [3].
Pé€ khdc phuc nhitng nhuge diém nay, cdc GFP c6 thé duge ding lam marker cho su biéu
hién gen, dinh vi protein, cdc phén tich sinh hoc va phén t vi ching 6 thé dugc quan sit §
té bao nguyén ven. Ngodi ra, cdc dang dot bién clia GFP cling da dugc st dung 1am marker
rit thanh cong cho nhiéu d5i wgng sinh vét nh procaryote, nim men, thuc vt va ddng vt

[2].
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N4&m men Saccharomyces cerevisiae 12 m6 hinh sinh vt dugc wa thich nhat duge dung
trong cédc linh vuc cdng nghiép va nghién citu sinh hoc cd bdn. Tai Phong thi nghiém Cong
nghé Sinh hoc phén t, Trudng Pai hoc Khoa hoc ty nhién, Pai hoc Qudc gia thanh phd Ho
Chi Minh ching t6i da bi€u hién thanh cdng GFP l&én bé mit nim men dé€ lam hé théng gen
chi thi trong cdc nghién cifu sy biéu hién cdc protein muc tiéu khé c6 thé dinh tinh hodc ¢6
thé phdt hién trén bé mit t€ bao. Trong nghién cifu nay ching toi ti€n hanh bi€u hién
protein-EYFP (Enhance Yellow Fluorescence Protein) trong t€ bao chit nim men
Saccharomyces cerevisiae bing cdch st dung mot promoter duge cdm ting biing glucose.

VAT LIEU VA PHUGNG PHAP
Chiing gidng vi sinh vit va diéu kién nuéi cay.

Escherichia coli DH5a [F, ¢ 80lacZAM1S5, recAl, endAl, hsdR17(ry, my"), phoA,
supE44, X, thi-1, gyrA96, relA1] dugc nudi cidy & 37°C trong mdi trudng Luria-Bertani (LB)
[1% tryptone (Difco, Mich., USA), 0,5% yeast extract (Difco) va 1% NaCl] c¢ b sung
100pg/ml ampicillin khi cdn, dugc st dung lam t€ bao chi dé nhdn bdn plasmid.
Saccharomyces cerevisiae MT8-1 (MATo., ade, his3, leu2, trpl, ura3) dugc nudi cdy ¢ 30°C
trong mdi trudng YPD [1% yeast extract, 2% polypeptone (Difco), va 2% glucose| hodc moi
truong SD [0,67% yeast nitrogen base (YNB) (Difco), 2% glucose], dudc bd sung cdc amino
acid can thié€t. HEPES dudc thém vao m6i trudng SD dat 50mM dé lam dém cho mdi trudng
trong thdi gian nudi cay [4].

Céu triic plasmid.

Poan 2pum DNA c6 nguén gdc tit ndm men (cho phép tao nén mdt lugng 16n bén sao
trong t€ bao nim men) clia plasmid pWI3 [5] dudc cdt bang EcoRI va chén vao plasmid
pRS406 [6] dé dudc plasmid pR2 chita doan 2pm DNA. Promoter GAPDH (glyceraldehyde
3-phosphate dehydrogenase) (7] ¢6 thé dugc cdm tng bing glucose duge khuyéch dai bing
PCR st dung pICAS1 /8] lam khudén véi cip primer gdbm 5-GGATCCGGTACCG
AGCTCATCGAGTTTATCATTATCAATACTCGCCA-TTTCAAAGAATACG-3’ d€ tao vi
tri cdt Kpnl va 5 -CCCGGGCCGCGGCTCGAG-TATTTATGTGTGTTTATTCAAA
CTAAGTTCTTGG-3’ dé tao vi tri cdt Xhol. Poan cit bdi Kpnl/Xhol dugc ddong héa vao
plasmid pR2 d€ tao plasmid pR2G mang promoter GAPDH. Poan gen EYFP dugc khuéch
dai bing PCR sit dung plasmid pEYFP (Clontech, Calif., USA) lam khudn véi cép primer 5’-
GGATCCCTCGAGCT-TAAGATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG
G-3' d& tao vi tri cidt cho Xhol va 3’-AAGCTTATCGATTTAGTCGACCTTGTA
CAGCTCGTCCAT-GCCGAGAGTGATCCCG-5" d€ tao stop codon va vi tri cdt cho BanlIl.
Poan cit Xhol/Banlll dudc tao dong vao pR2G dé tao plasmid pR2GY mang EYFP.

Giai trinh tu.

Cé4c doan DNA, GAPDH va gen EYFP, sau khi dugc dong héa vao vector da dudc
kiém chitng bing cidch doc trinh ty trén DNA sequencer hiéu 373, Applied Biosystem. K&t
quid trinh t¢ ndy duge phdn tich so sdnh bing chuong trinh GENETYX (Software
Development Co., Ltd).
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Cdc phuong phdp khdc.

Ciéc phan ting cit ndi DNA, dién di trén gel agarose va bi€n nap vao ching chi E.
coli dudc thuc hién theo Shambrook va Russel /9]. Bién nap plasmid vio nim men theo qui
trinh cta Clontech [10].

K§ thudt kinh hién vi huynh quang.

Kinh hién vi huynh quang (Olympus, Nhit Bdn) dugc st dung dé quan sat truc tiép
hoat tinh EYFP biéu hién trong t€ bio nim men S. cerevisiae. Ching nAm men MT8-1 dugc
sit dung 1am t&€ bao chd d€ biéu hién plasmid pR2GY. Dong n&m men MT8-1 mang plasmid
pR2GY (MT8-1/pR2GY) dugc nudi cdy ldc 16-24 giy & 30°C tro... 10ml mdi trudng SD c6
bd sung 0,002% histidine, 0,01% leucine, 0,002% tryptophane va 0,002% adenine d€ \ic ché&
si tao thanh sdc td khong bao dd vi sy dot bi€n clia ade2. PE quan sdt bing kinh hién vi
huynh quang, ndim men d3 nudi cdy dugc ly tim d€ thu nhin t€ bao. Dich huyén phii t& bao
ndm men dugc dat 1én phién kinh va 14 kinh khong phdt huynh quang. Anh sdng huynh
quang cia EYFP dugc phdt hién qua cdc bd loc kich thich 495nm va phdt sing 535nm
(Omega optical).

Thu nhén ¢ bao chat.

Sau khi nudi cdy, hai dong ndim men MT8-1/pR2GY va MT8-1/pR2G (dong d6i
ching) dudc ly tim dé thu nhén t€ bao, rita va huyén phd héa bing dung dich TE/PMSF (10
mM Tris-HCl, 1 mM EDTA, 1 mM phenylmethylsulfonyl fluoride, pH 7,5) & 4°C. T€ bao
duge phd v3 biing cdc vién bi thly tinh bing cdch rung trén mdy vortex 5 1an, mdi lan 1 phuit.
Sau mdi 14n rung, t& bao dudc gii trong d4 lanh 2 phit. Dich ddng nhat dugc ly tim & 4°C,
700g d€ loai bd manh va t&€ bao. Dich trong lai dugc ti€p tuc ly tim & 4°C, 20,000g trong 20
phiit d€ thu k&t tia 1a phan doan chita mot lugng 16n mang t€ bao chit. Huyén phi héa phan
k&t tda trong 2,5ml dung dich dém TE/PMSF. Sdn phd&m dudc giit lanh & 4°C cho dén khi do
huynh quang [11].

Do cuong djo huynh quang.

Thiét bi Fluoroskan Ascent FL 2.2, type 347, (Labsystems) vdi phan mém Ascent
Software Version 2.4 va dia nudi ciy md (24-wells FALCON 3047) dudc st dung dé do
cudng dd huynh quang trong (OD) cdc miu di dugc chuin bj & trén. B9 loc sdng gdm loc
kich thich @ 500nm va loc phét sing & 538nm dudc sit dung dé€ do cudng dé huynh quang ctia
EYFP. Qu4 trinh do dugc ti€n hanh & nhiét dd phong.

KET QUA VA THAO LUAN

Tao pR2GY plasmid. .

Plasmid pRS406 1a mdt plasmid cho phép sdt nhdp doan DNA vao bd gen clia nam
men va ¢6 sd dd nhu Hinh 1. Plasmid nay chita uracil marker (URA3), sau khi dugc chén vao
b6 gen clia naim men c6 thé ton tai rat bén viing qua cdc thé€ hé, c6 kha niang ty nhan lén
nhung vdi s6 lugng ban sao rat thip. D€ lam tdng s6 lugng bdn sao cia plasmid nay trong
ndm men, ching t6i t€n hanh chén doan 2um DNA ciia ndm men vao vi tri EcoRI. Poan
2um ndy s& giip plasmid tao ra mot s& lugng 16n ban sao trong t&€ bao ndm men, khd bén
vitng qua cdc thé hé, gitip cho su bi€u hién ciia gen § mic cao hon d€ c6 thé xdc dinh sy
biéu hién d& dang hon. Plasmid pRS406 mang doan 2um DNA 12 pR2 (Hinh 1), dugc ki€m
tra bing cdch st dung enzyme cit han ch€ EcoRI (Hinh 2, Giéng 2).
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Hinh 1. Sd d6 cau triic cia plasmid pR2GY
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Ti€p theo d6, ching toi ti€n hanh khuéch dai doan GAPDH promoter bing PCR va
dong héa promoter nay vao plasmid pBluescript KS(+/-) tai vi tri EcoRV, kiém tra doan nay
bing cdch gidi trinh ty, so sdnh do tudng ddng clia ching véi trinh ty géc. Poan GAPDH nay
dugc dong héa vao plasmid pR2 tai vi tri cdt bdi enzym Kpnl va Xhol. Hoat tinh cda
promoter GAPDH (glyceraldehyde 3-phosphate dehydrogenase) dugc cdm ting bing glucose.
Plasmid tao thanh ¢ tén pR2G (Hinh 1) dudc phin tich bing cdch sit dung enzyme Kpnl va
EcoRI (Hinh 2, Giéng 3).

Hinh 2. Béan dé cdt han ché ciia cdc
plasmid. Giéng 1, thang DNA chudn 1Kb (it
trén xuéng 10, 8, 6, 5, 4, 3,2, 1.5, 1 va
0.5Kb); Giéng 2, DNA ciia plasmid pR2
dugc cdt bang EcoRl; Giéng 3, DNA ciia
plasmid pR2G dugc cdt bang EcoRI va
Kpnl; Giéng 4, DNA ciia plasmid pR2GY
dvgc cdt bang EcoRI va Kpnl; Giéng 5,
DNA ciia plasmid pR2GY dugc cdt bang
EcoRlI, Xhol va Kpnl;Giéng 6, DNA cia
plasmid pRS406 dugc cdt bang EcoRL

Pé tao plasmid c6 khd ning biéu hién EYFP trong t&€ bao nim men, gen EYFP da
dugc khu€ch dai va dong héa vao pBluescript KS(+/-) tai vi tri EcoRV, ki€m tra gen nay
bing cdch gidi trinh ty, so sdnh dd tuong ddng clia chiing véi trinh tr géc. Poan EYFP nay
dugc tao dong vao plasmid pR2G tai vi tri cdt ctia Xhol va Sall. Plasmid tao thanh c6 tén
pR2GY (Hinh 1) dudc ki€m tra bing cich st dung enzyme cit han ch& (Hinh 2, Giéng 4, 5).
Sau dé ching tdi ti€n hanh gidi trinh ty GAPDH va EYFP cia plasmid nay dé kiém chiing
tinh nguyén ven vé trinh ty base ciia cdc doan nay. Nhu vy su biéu hién cia gen EYFP
trong ndm men sé& chiu sy ki€ém sodt cia GAPDH promoter va duge cdm ing bing glucose.

3 ndm men, protein dudc (Sng hdp tai t&€ bao chat va vi trf xuit hién cta ching sau do
tay thudc vao trinh ty acid amin ciia né. Céc protein ¢6 mang cdc trinh ty tin hiéu s& hudng
cdc protein d&€n ndi cn thiét, con nhitng protein khong cé trinh tu tin hiéu nay sé& & lai trong
t&€ bao chét [12]. V6i muc dich biéu hién protein bén trong t& bao chat, ching toi thiét k&
plasmid ma protein EYFP khong chifa tin hiéu ti€t (sorting signal).

Su biéu hi¢n ciia EYFP

Plasmid pR2GY va pR2G (d6i ching 4m) dudc bién nap vao nAim men Saccharomyces
cerevisiae MT8-1 va dudc nudi cdy trén méi trudng SD ¢ bd sung cdc amino acid cin thiét.
Céc chling bién nap dugc quan sdt va chup hinh dudi kinh hién vi huynh quang. Hinh 3 cho
thdy chling ndm men c6 chita plasmid pR2GY c¢6 kha niing bi€u hién EYFP trong t& bio didi
sit diéu khi€n ctia GAPDH promoter. Trong khi d6 chiing ndim men chita plasmid pR.2
khiung biéu hién EYFP.
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Hinh 3. Hinh chup qua kinh hién vi huynh quang cia nAm men c6 chita plasmid pR2G va
pR2GY. Miu MT8-1/pR2GY, ndm men cé chita plasmid pR2GY; miu MTS-
1/pR2G, ndm men ¢6 chita plasmid pR2G (ddi chitng 4m). Loc sdng cho EYFP, nAm
men duge chup dudi kinh hién vi huynh quang qua céc loc sdng cho EYFP; pha
tuong phdn, ndim men duge chup qua kinh hién vi dudi pha tuong phan.

Bén canh viéc kiém tra sy bi€u hién cda EYFP bing cdch quan sdt dudi kinh hién vi
huynh quang, chiing t6i ti€n hanh do cudng d6 huynh quang cia EYFP trong phan doan chita
t& bao chat va phan doan chita vch mang t&€ bao bing mdy do huynh quang. & miu pR2G
d8i chitng, khéng phat hién duge sy biéu hién cia EYFP, trong khi § miu pR2GY cudng do
huynh quang trong t&€ bao chit rit cao, hon hidn cdc miu con lai. Qua thi nghiém nay c6 thé
cho thid'y EYFP dudc bi€u hién trong t€ bao chit cia nim men (Hinh 4).
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a
Hinh 4.Cuiong dé huynh quang ciia e .03
cde phdn doan trong cdc mau pR2G ;"-‘: T 04
(déi chitng) va pR2GY. PR2G, la &
mdu dugc chiét tach ti ndm men cé E. e
mang plasmid pR2G; PR2GY la = 02
mdu dugc chiét tdch tir ndm men cd N 0.1
mang plasmid pR2GY. TBC, 1a t& § ;

bao chdt va cdc bao quan nhé; 0o "
MVTB, la mdnh v té bao va mang
té' bao chat.

Céc k&t qua trén cho phép két ludn riing protein-EYFP di bi€u hién thanh cong trong
t€ bao chdt ndm men thong qua sy cdm tng bing glucose ¢6 sin trong moi trudng nudi cdy.
Tinh don gidn trong viée phdt hién EYFP trong t&€ bao ndm men dudi kinh hién vi huynh
quang cho phép md ra nhiéu tri€n vong trong viéc st dung EYFP 1am chi thi dé khdo sat sy
bi€u hién mdt protein trong t& bao ndm men Saccharomyces cerevisiae va c6 thé sit dung cho
nhitng hé thdng nghién citu khéc.

CONSTRUCTION OF A PLASMID EXPRESSING EYFP IN THE YEAST
CYTOPLASMIC FRACTION UNDER GLUCOSE INDUCTION
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! Faculty of Biology - University of Natural Sciences — VNU-HCM, Viet Nam
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ABSTRACT: The GAPDH (glyceraldehyde 3-phosphate dehydrogenase) promoter and the
EYFP gene (Enhanced Cyan Fluorescence Protein) were cloned and introduced into the
plasmid pRS406 containing the 2pum DNA of yeast genome to produce an expressing vector
named as pR2GY which can be induced by glucose in the yeast cell. The constructed vector
could express EYFP in the yeast Saccharomyces cerevisiae in the medium containing glucose.
The fluorescence of EYFP in the yeast was confirmed under fluorescence microscopic

observation and by measuring the fluorescent intensity of the cytosol fraction of the yeast
cells.
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