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TOM TAT: Plasmid pGA1l biéu hi¢n gen ma héa glucoamylase chita phitc hgp gém gen ma
héa glucoamylase tit ndém mdc Rhizopus oryzae dugc lién két & ddu 5' vdi trinh tuy tiét sss va &
ddu 3' véi trinh ty ddu C cita gen ma héa a-agglutinin ciia ndm men dugc ddt dudi su kiém
sodt ciia promoter cdm ting GAPDH. Viéc bién nap plasmid nay vao trong t& bao ndm men
Saccharomyces cerevisiae MT8-1 da tao dugc dong tdi 16 hgp MT-PGA ¢6 hoat tinh thity phén
tinh bét tao vong phén gidi trong suét quanh khudn lac va cé khd ndng 1én men rugu tryc tiép
tit tinh bot. Khd ndng ting dung thic tién ciia dong ndm men ndy trong ché bién tinh bt dugc
dé cap.

MG PAU .

N4am men Saccharomyces cerevisiae thudng dugc st dung trong cong nghi€p lam bia
rugu, trong 1én men ethanol diing 1am dung mdi, nhién li€u. S. cerevisiae khong co kha ning
thily phin cdc dudng cao phan ti nhu tinh bdt va cellulose [1] nén khong thé dugc st dung
dé 16n men rudu trye ti€p tif cdc ngudn nguyén liéu phong phi va ré tién nay. D€ 1én men
ricu, trude tién cd chat dudng cao phén ti nhu tinh bot cin duge thiy phan dé€ gidi phong
dudng khit nhd ndm mdc hoic enzyme thiiy phan tif nAm mdc, vi khudn... Trudc ddy, trong
1én men rudu truyén thdng & qui md nhd, budc dudng héa ndy cia tinh bot duge thyc hién
chil y&u nhd vao enzyme tiét ra ti¥ nim m&c hién dién trong banh men rugu. Cing vdi sy
phét trién ciia cong nghé sinh hoc, cdc ch€ phdm enzyme khéc nhau tit vi khudn, nfm mdc,
thuc vt.. da dudc sit dung dé dudng héa tinh bot, gitip kiém sodt tSt hon budc thiy phan nay
va ning cao hiéu sudt chung clia qud trinh 1&€n men [2, 3]. Do vdy, néu tao dugc mdt ching
ndm men mdi c6 kha ning thiy phan tinh bdt thi ching ndy c6 thé thuc hién cd budc dudng
héa ciing nhu budc 1én men va ¢6 thé 1én men rugu tryc ti€p tif tinh bot. Chiing nAm men nhut
th€ ¢6 ¥ nghia 16n trong thuc tién, gitp thay ddi cong nghé 1én men rudu tir tinh bot, don gidn
héa qui trinh, hita hen mang lai nhiéu 1¢i ich kinh t€.

V& nguyén tdc, c¢6 thé d& dang tao ra chiing ném men dot bi€n bi€u hién gen ma hoa
enzyme thiy phan tinh bot thanh dudng khit bing cdch dong héa gen nay vao mdt vector
bi€u hién & nim men. Tuy nhién, enzyme nay c6 thé nim lai bén trong t&€ bao khong ti€p
xtic dudc cd chat dé xic tdc phdn dng thity phin. Mot k§ thuit cho phép bi€u hién gen ngoai
lai ra bén ngoai t& bao d& thé hién chdc ning 12 Cong nghé B&é mat T€ bao (Cell Surface
Engineering). Pay 1a mot cong nghé khd mdi trén th€ gidi dya trén k§ thudt gen, chid dong
lam thay ddi thanh phin b& mit t& bao (thém protein nhdm ting cudng thém chic ning mdi
cho t&€ bao, thay receptor binh thudng biing mjt receptor dot bi€n khdng tuong tdc dudc vdi
ligand tuong wng..), tao ra mot t€ bao mdi ¢ chic ndng wu viét theo mdt hudng Ung dung
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nhdt dinh. Cong nghé nay md ra nhiu trién vong khai thdc, tng dung céc gen da dugc dong
héa vao nhiéu linh vuc khac nhau nhu lién két giita cdc t€ bao, nhan dién phan td, sdn xudt
vic xin, thay ddi chifc ning t&€ bio, tao biosensor, trong x{ Iy mdi trudng [4].

Trong b4o cdo ndy, ching tdi trinh bay k&t qué tao dong nim men biéu hién gen ma
héa glucoamylase trén bé mit vich t&€ bao. Glucoamylase (EC 3.2.1.3.) 1a m{t enzyme ngoai
bao dudc tinh ché& ti¥ nim mdc Rhizopus oryzae, xic tdc sy thiy phan cdc lién két o-1,4 va a-
1,6 trong tinh bot gidi phdng glucose. Céc dic tinh va khd ndng 1én men rugu tir tinh bt clia
dong ndm men nay dugc khdo sét.

VAT LIEU VA PHUGNG PHAP

Chiing vi sinh vdt. Ching Escherichia coli DH5o. [F~ endAl hsdR17 (ry./my.) sup:E44
thi X recAl gyrA96 A lac U 169 (¢ 80 lacZ A M15)] dugc diing trong bi€n nap nhim khuéch
dai s0 lugng ban sao cdc vector. Chiing ndm men S. cerevisiae MT8-1 (MATo ade his leu2
trpl ura3) dugc dung lam t€ bao chi d€ bi€u hién gen ma héa glucoamylase.

Mbi triuong va héa chat. Moi trudng LB (Luria-Bertani, trypton 1%, yeast extract
0,5%, NaCl 0,5%) dudc st dung trong nudi cdy va bi€n nap & E. coli [5]. M&i trudng SD-trp
(leucine 30mg/l, histidine 20mg/l, adenine 20mg/l, uracil 20mg/l, yeast nitrogen base 6,7g/1,
glucose 20g/1) 1a mdi trudng tong hop thi€u tryptophan dudc diing lam mdi trudng chon loc
va nudi cdy dong nim men bi€n nap [5]. Mdi trudng YPD (Yeast Pepton Dextrose, yeast
extract 1%, pepton 2%, glucose 2%) dugc diing trong nudi cay t&€ bao chi S. cerevisiae MTS-
1 [5]. Méi trudng Burkhoder cdi ti€n (adenine sulfate 0,002%, histidine 0,002%, leucine
0,003%, uracil 0,002%, cassamino acid 1%, glucose 0,5%, tinh bdt tan 2,5%, agar 2%) dudgc
diing dé nudi c&y va thit khd ning thdy phén tinh bot cia dong nim men t4i t6 hgp [5]. Moi
trudng thi kha ning 1én men cda dong tdi t6 hgp 12 mdi trudng c6 chita tinh bt tan va chi
thi bromocresol purple v6i thinh phan nhu sau: yeast extract 0,5%, bromocresol purple 0,1%,
tinh bot tan 2,5%, glucose 0,5% [4]. C4c héa cha't st dung cho k¥ thuit tdi td hdp gen, ding
dé€ bi€n nap nAim men do Amersham Pharmacia Biotech cung cap.

Vector pGA11 ding d€ bi€n nap va bi€u hién gen ma héa glucoamylase trén bé mat
t&€ bao ndm men c6 & Phong thi nghiém C6ng nghé Sinh hoc phén t¥, Trudng PH Khoa hoc
tr nhién, PH Qudc gia Tp. HCM (Hinh 1). Poan gen bi€u hién glucoamylase trén bé mit
véch t&€ bao: gen ma héa cho glucoamylase dugc k&t ndi ¢ dau 5' vdi trinh tu sss (secretion
signal sequence) can cho sy ti€t sén phim cla gen ra khéi t€ bao. & diu 3' gen md héa
glucoamylase dugc két nGi déng khung vdi trinh ty gen ma héa cho dau C clia o-agglutinin
12 mot thanh phdn bé mit vach t&€ bao ndm men. Phic hgp gen két ndi nay duge dat dudi sy
kiém soat cia GAPDH (glyceraldehyde phosphate dehydrogenase) promoter & dau 5' va
GAPDH terminator & diu 3'. Phin con lai clia vector chifa trinh ty khdi dau sao chép trong
E. coli 1a CoIEl va gen khang Amp ding cho muc dich tuyén chon cdc dong E. coli bién
nap. Vector nay con chia doan 2pm DNA ctia nim men gilp sy sao chép cia vector thanh
nhiéu ban sao trong t€ bao ndm men va gen TRPI lién quan
dé&n sinh téng hdp tryptophan diing 1am chi thi d€ tuyén chon thé ndm men bién nap.
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Hinh 1. So do plasmid pGA11l biéu hién gen ma héa glucoamylase. A, Thanh phén ciia phitc
hop chita gen ma héa glucoamylase, B, So dd plasmid pGAIl.

Phutong phdp. Vector pGA11 biéu hién glucoamylase trén b& mit t€ bao n&m men
dudc bi€n nap vao t&€ bao E. coli biing phudng phdp bi€n nap bing Calcium — lanh [5,6].
Plasmid nay dugc tdch chi€t va tinh sach bling phuong phdp SDS-kidm dé thu nhén plasmid
DNA dung cho sy bi€n nap ném men biing phuong phdp Lithium — acetate cii tién [6]. Céc
th€ ndm men bi€n nap dugc nudi cdy trén moi trudng Burkhoder cdi ti€n chita tinh bot tan va
mot ham lugng thap glucose dé cdm wng hoat tinh ciia promoter GAPDH. Hoat tinh ctia
glucoamylase clia dong tdi t6 hgp MT-PGA dudc xdc dinh bing cdch nudi ciy dong nay trén
mdi trudng thach Burkholder chia 2,5% tinh bdt tan & 30°C trong 3 - 4 ngay va nhudm dia
thach nudi cdy bing dung dich Lugol d& tim vong thiy phan tinh bot quanh khudn lac. Kha
ning l€n men rugu tric ti€p ti tinh bot clia ddong ndm men tdi 1§ hgp dugc ki€m tra bing
phudng phdp 1én men trong 6ng nghiém chita moi trudng c6 ngudn cd chat 13 tinh bot véi suf
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hién dién ctia chat chi thi bromocresol purple dé theo ddi sy gidm pH do ethanol va 6ng
Durham dé biy bot khi CO, dugc tao ra tiY qud trinh 1€n men [7].

KET QUA VA THAO LUAN

1. Téch chi€t va tinh sach plasmid pGA11 biéu hién gen m4 héa cho glucoamylase.

Plasmid pGA11biéu hién gen ma héa cho glucoamylase dugc bi€n nap vao E. coli
DH5a va thé bi€n nap dude tuyén chon nhd tinh khing Amgicillin (Amp). Thé bi€n nap
mang gen khdng khdng sinh ¢6 khd ndng sinh trudng trén méi truv._ LB b sung 50pg/ml
Amp. Ngudc lai, t€ bao chi E.coli DH50. khdng c6 kha nang khdng Amp nén khéng moc
dudc trén moi trudng cé Amp (Hinh 2).

A B
Hinh 2. Két qud bién nap pGAll vao t€ bao E.
COil A, E. ='C‘Oli DH5a; B, E. coli DH5«x du’ofc Hinh 3. Kiém tra plasmr.d
bién nap bang pGAll. pGAll bing EcoRI. 1,
pGAll; 2, pGAll-EcoRI;
3, A-HindIII.

Tit cdc thé bi€n nap thu dugc, plasmid pGA11 dugc tdch chi€t va ki€m tra biing phan ing
cdt v6i EcoRI (Hinh 3). Plasmid dudc tdch chiét tit thé bién nap E. coli DH5a cho 4 vach trén
bdn dién di agarose (gi€ng 1). Viéc cit bing EcoRI cho thdy plasmid thu dugc chi bi cdt &
mot vi tri va ¢6 do dai khodng 11,5kb tuong ting v6i pGA11.

2. Tao dong nAm men S. cerevisiae MT-PGA t4i t6 hgp bi€u hién gen ma héa cho
glucoamylase

Plasmid pGA1l dugc bi€n nap vao dong ndm men S.cerevisiae MT8-1 va thé bi&n
nap dugc tuyén chon biing céch trdi huyén phit sau bién nap 1én méi trudng chon loc SD-trp.
MT8-1 la chiing d6t bi€n khuy&t dudng tryptophan nén ching nay s& khdng moc dudc trén
mdi trudng SD-trp. Ngudc lai, cdc th€ bién nap mang vector ti t3 hop lai c6 kha ning sinh
trudng trong mdi trudng SD-trp (Hinh 4). Dong bi€n nap moc dudc trén moi trudng SDtrp
dugc dat tén 1a MT-PGA.
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A
A
B
B
Hinh 4. Két qud bién nap pGAll vao Hinh 5. K&t qua kiém tra sy biéu hién
ndm men MT8-1. A, S. cerevisiae MTS- cia gen md hda glucoamylase cia
1; B, MT8-1/pGAll (MT-PGA) chling tdi td hdp MT-PGA. A, MT8-1;

B, MTS8-1/pGA1l (MT-PGA)

3. Ki€m tra sy biéu hién ctia gen ma héa cho glucoamylase

Hoat tinh thiiy phéin tinh bjt thanh glucose clia glucoamylase dugc st dung dé kiém
tra sy biéu hién ciia gen trong dong ndm men tdi t§ hgp MT-PGA (Hinh 5). Chiing MT-PGA
tao vong thily phan rit rd xung quanh khuan lac, trong khi dé, chiing déi chitng MT8-1 ting
trudng rdt y€u trén moi trudng va khéng tao dugc vong thiy phin tinh bt nay. Nhu vay,
chling ndm men t4i t§ hgp MT-PGA c6 kha ning sin xuit glucoamylase hay néi cdch khac
gen mi héa glucoamylase da dugc bi€u hién trong chiing nim men nay.

4. Ki€m tra kha niing 1én men tryc ti€p ti¥ tinh bt ctia dong nAm men tdi t6 hgp MT-
PGA

Kha ning 1&n men tryc ti€p tif tinh bot cia MT-PGA dugc kiém chiing bing cdch 1én
men trong dng nghiém moi trudng 16ng chita ngudn carbon 12 tinh bot tan vdi sy hién dién
clia chi thi bromocresol purple. K&t qua ki€m chiing cho thdy ching nim men MT-PGA cé
kh& ning 1én men ethanol 1am chuyén mau chi thi tir ndu dd sang vang va c¢6 bot khi trong
ong Durham (Hinh 6). Tuy nhién, bot khi & ddy nhd, chifng t6 c6 1én men ethanol nhung
khong manh. Ngugc lai ¢ 6ng d6i chiing MT8-1 cling nhu 6ng mdi trudng khong dude cdy
gidng, mau mdi trudng khdng thay ddi va khong cé bot khi trong 6ng Durham,
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A B C

Hinh 6. Két qud thit khd ndng lén men rugu tit tinh
bét cia ching ndm men tdi t6 hgp MT-PGA. A,
MTS8-1 (mau dé); B, MT-PGA (mau vang); C,
khéng cdy gidng (mau dé).

KET LUAN

Diing k§ thudt tdi t8 hdp gen ching tdi di thanh cong trong viéc tao dong t&€ bao ndm
men S. cerevisiae MT-PGA biéu hién glucoamylase. Su hién dién cia enzyme nay dugc
ki€ém ching duva trén hoat tinh thily phén tinh b6t tao vong thiy phén trong sudt xung quanh
khudn lac trén méi trudng chita tinh b6t va bing kh3 ning 1én men rugu trong mdi trudng
chita tinh bot 1am ngudn carbon duy nhdt. Mic dit chwa ching minh dugc mot céch tryc tiép
bing thyc nghiém sy hién dién clia enzyme nay trén bé mit t€ bao ciia chiing nim men MT-
PGA tdi t6 hdp, tuy nhién, cdc két qué thuc nghiém néu trén cling gidn ti€p chiing minh sy
hién dién ciia glucoamylase trén bé mit t& bao nhd vay enzyme nay cé thé ti€p xiic dugc vdi
co chat tinh bot von khong thé di qua véch t&€ bio nim men. Hién nay chiing toi dang trién
khai ki€m tra hi€u sudt 1én men rugu tryc ti€p tiY tinh bot cia dong nim men t4i t8 hgp MT-
PGA § qui m6 phong thi nghiém trén mdt s§ ngudn nguyén liéu khac nhau nhu bip, khoai, gao...

Bing cdch gdn glucoamylase 1én bé mat vdch t&€ bao biing k§ thuat gen, ching toi da
tao dude mot chiing ndm men c6 khd niing st dung tryc ti€p tinh bdt d€ 1én men rugu. Tuy
nhién, khd nidng ndy cla ching chua manh. Diéu ndy c6 th€ do nhiéu nguyén nhin khéc
nhau: promoter hoat ddng chua hiéu qud, qud trinh gdn glucoamylase trén bé mit chua hiéu
qud, s6 phén tif glucoamylase trén mot don vi dién tich bé mit con thdp, hoic ciing do ban
thdn hoat tinh thiy phan tinh bdt thanh glucose cia glucoamylase khong cao. Cdc nguyén
nhdn nay s& dugc xem xét d€ tim gidi phdp niang cao hiéu suit 1én men ciia chiing trong thdi
gian t6i. Hién nay chiing t6i dang ti€n hanh tao dong ndm men t4i t5 hgp th€ hién ddng thdi gen
ma héa a-amylase va glucoamylase nhiim céi thién hiéu qua thdy phéan tinh bt va ning cao hiéu
sudt Ién men rigu n6i chung clia cic dong ndm men t4i t8 hgp bliing cong nghé bé mit t& bad nay.
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Vi tri dia 1§ va khi hdu nhiét ddi Ia 1di th€ tu nhién vé ngudn bifc xa mit trdi va
ngudn nude cho phép nudc ta sin xuit nhiéu loai cdy tréng gidu tinh b6t vdi ning sudt san
lugng cao. Cic ciy trdng nay mdt mit 1a ngudn ludng thite, 1d ngudn nguyén liéu ddi dao dé
ch& bién thyc phdm, mit khdc ¢4 thé trd thanh ngudn tai nguyén nhién liéu tdi sinh rat quan
trong ¢6 vai trd chi€n luge trong tudng lai. Trong nhiéu nim qua, nhim khai thdc cdc dién
tich dat nong nghiép c6 do phi thap, do han cao, dién tich trong cay sdn (khoai mi) di ting
1&n rat nhanh tao ra tdng san Jugng tinh bdt rat 16n. Vi niing Iyc sdn xuat nhu hién nay va
tiém lyc phdt trién dién tich, ning suit trong tudng lai, viéc nghién cifu, phét trién cdc cong
nghé khdc nhau nhiim ché& bi&n ngudn tinh bdt nay thanh cdc sdn phim c6 gid tri kinh t&, ¢
tinh canh tranh cao 12 mét yéu ciu bifc xtc ciia thuc tién. Cdc dong ndm men dudc gin cdc
enzyme thiy phin tinh bét nhu a-amylase, glucoamylase c¢é thé dudc tng dung 1am ngudn
enzyme tai t5 hgp dé ché& bién ngudn tinh bt nay thanh cdc sin phadm cé gia tri kinh t€ cao hon.
Uu diém ctia ngudn enzyme loai nay 13: (1) an toin, vi nim men S. cerevisiae von da dugc
diing trong sdn xuit bia, rugu va cdc sidn phdm I&én men khdc tir 1du ddi; (2) gi4 thanh thap,
vi ¢6 thé nhin sinh khdi cdc dong ndm men nay trong diéu kién hi€u khi khong can vo triing
(nhu sdn xudt men banh mi) vdi hiéu suit cao.

Cdc két qud nghién citu nay dugc thuc hién bdng kinh phi tix dé tai MS642801 thudc
H¢i dong Khoa hoc tu nhién, B6 Khoa hoc Céng nghé va Méi trudmg.
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ESTABLISMENT OF A RECOMBINANT YEAST SACCHAROMYCES
CEREVISIAE EXPRESSING GLUCOAMYLASE-CODING GENE

Dang Thi Phuong Thao, Tran Linh Thuoc
Faculty of Biology - University of Natural Sciences —-VNU-HCM

ABSTRACT: The glucoamylase gene-expressing plasmid pGA11 contains a fused DNA of
glucoamylase coding gene from the mold Rhizopus oryzae linked at the 5' end with the yeast
secreting signal sequence sss and at the 3' end with the coding sequence of the C- terminal
domain of o-agglutinin under the control of the inducible GAPDH promoter. The
transformation of pGAll into the yeast Saccharomyces cerevisiae MT8-1 resulted in the
recombinant clone MT-PGA which possesses the hydrolyzing activity of starch to form a
clear halo circle surrounding the yeast colony and the ability to directly ferment stacrh into
alcohol. Practical application of the yeast recombinant clone in starch transformation was
discussed.
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