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TOM TAT

N&am men Saccharomyces cerevisiae la mot trong nhitng vat cht pho bién nhat dé biéu
hién protein tai t6 hgp do két hop duoc nhiing dac trung ctia mot vi sinh vat va mot
sinh vat nhan chudn. YEp-GPD-Gal7TER, mot loai vector episome da dwgc sit dung
dé€ biéu hién protein tai t6 hop ¢ chiing ndm men 2805 va a7 trong nhiéu nghién ctu
trudc day. Tuy nhién cac thanh phan cta vector nay chua t6i wu cho biéu hién
protein. Nham cai thién sy biéu hién protein tai t8 hop ctia vector nay, ching tdi
thiét ké lai vector nay dé€ chira moét sd yéu t6 diéu hoa duoc cho la cai thién sy biéu
hién cta protein tai t6 hop & ndm men noi riéng va nhiéu loai vat cht biéu hién néi
chung. Vector méi duoc dt tén 1a rd YEp-GPD-Gal7TER duoc tong hop bang PCR
va tao dong & Escherichia coli. Vector nay sé 1a tién dé dé ching toi thiét ké tdi wu cac
yéu t6 diéu hoa biéu hién khac nhim tao ra mot hé vector episome da nang cho viéc

biéu hién & S. cerevisiae.

T khoa: Nam men, thiét ké vector, PCR, yéu t6 diéu hoa

MO bAU

N&am men Saccharomyces cerevisiae (S. cerevisiae) ddng vai tro rat quan trong trong
cong nghé sinh hoc ndi chung va cong nghé DNA tai to hop ndi riéng. Vi du S. cerevisiae
la sinh vat mo hinh cho cac nghién ctru sinh hoc phan tt ¢ sinh vat nhan chuan [1], biéu
hién protein tai t6 hop dé€ lam vaccine [2], s& dung dé€ tao thw vién ndm men biéu hién
bé mét dé€ sang loc thudc [3], va gan day la sit dung d€ san xudt mot s6 hop chat thir cap
c6 gia tri bang cai tién con duong chuyén hod [4]. Vi vai tro da dang nhu vay, S.
cerevisiae ti€p tuc la mot vat chu dugce nhiéu nguoi quan tam va thi nghiém cho cac y
teong mai trong cac linh viee y hoc, néng nghiép va moi treong.
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O n&m men S. cerevisiae, c6 ba nhém vector plasmid chinh thuong dwoc st dung
dé€ dua gene vao té bao: plasmid chtta tdam dong (YCp) khai thac kha nang nhan doi va
tw phan ly ctia thanh phan tim dong ctia nhiém sac thé nAm men; plasmid ngoai nhiém
sac thé hay episome (YEp) la nhitng plasmid chtta trinh tw 2 um cho phép chiing ton tai
doc lap voi nhiém sic thé ndm men, c6 kha nang tw nhan doi va duy tri mot sd luong
ban sao kh4 16n trong nhan; plasmid tich hop (YIp) 1a nhitng plasmid hoat dong bang
cach tich hop vao nhiém sac thé ném men thdng qua co ché tai t§ hop tuong dong. Phan
16n cac vector nay déu la vector con thoi: chung hoat dong duoc ¢ ca ndm men S.
cerevisiae 1an Escherichia coli (E. coli), do d6 ngudi ta thuwong duy tri cac plasmid nay & cac
chung E. coli va chi chuan bi v6i luong 16n dé€ bién nap vao S. cerevisiae khi can [5].

Trudc day vector episome YEp-GPD-Gal7TER da duoc stt dung d€ biéu hién cac
khang nguyén virus véi muc dich bién S. cerevisiae thanh vector mang khang nguyén tai
t0 hop dé€ phat trién vaccine duong tiéu hoa [6]. Tuy nhién chung t6i nhan thdy vector
nay con c6 mot s yéu t6 diéu hoa biéu hién chua t6i wu. Cu thé, vung khoi dau dich ma
chwa chtra trinh tw Kozak t6i wu. Bén canh d6 vi tri nguoc dong cta trinh tu Kozak ciing
chura duoc t8i wu. Nhitng trinh tw diéu hoa nay duoc chitng minh 1a anh huong sau sac
dén murc d6 dich ma cta protein di loai @ ndm men [7, 8].

Trong mot nghién cttu khéc, trinh tir xu6i dong trinh ty Kozak cting dwoc cho la
ddng vai tro rat quan trong trong diéu hoa biéu hién gene cdp d¢ dich ma. Theo d6, méc
du trinh tw chita ma bg ba t6i wu d€ biéu hién ¢ mot vat chia nhat dinh la quan trong, né
o thé lam cho viéc dich ma qua thuén lgi lam polysome (nhiéu ribosome) bi tat nghén
tai vi tri khoi dau dich ma. D€ tranh diéu nay xay ra, can ¢6 mot vai ma hiém ¢ dau 5’
cua trinh ty polypeptide d€ ribosome co thé tach nhau ra 6 mot khoang cach nhat dinh
nham tranh bi tac nghén & phan con lai cta chudi polypeptide [9]. Vi promoter st dung
trong vector YEp-GPD-Gal7TER la mgt promoter thuong triec, phién ma lién tuc gene
xudi dong, nén trong nhitng truong hop biéu hién khong t6t mot s6 protein, nhiéu kha
nang la do hiéu qua dich ma chua t6t.

Nghién ctru nay tich hop cac tri thitc néi trén dé thiét ké lai vector YEp-GPD-
Gal7TER chtta cac yéu td diéu hoa t6i uu nh3m cai thién su biéu hién cua protein tai to
hop bang vector episome nay.

PHUONG PHAP

Chung vi sinh vat va méi treong nubi cdy

Chung E. coli TOP10 duoc st dung nhu vat chu tao dong cho toan b nghién
cttu. E. coli TOP 10 dugc luu trit ¢ -80°C trong moi treong LB léng (1% NaCl, 1%
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Tryptone, 0,5% Yeast extract) chita 15% glycerol. Khi dwoc bién nap plasmid, chung E.
coli tai t6 hop dugc duy tri trong mdi treong LB long bé sung 50 pg Ampicillin/ml.
Chiang ndm men S. cerevisiae 2805 (MATa pep4::HIS3 prb1-6 Canl GAL2 his3 ura3-52) duoc
duy tri trong mdi treong day du la YEPD (2% peptone, 1% Yeast extract, 2% glucose)
truede khi bién nap va trong moi truong khuyét dudng -Ura (0,4% Casamino acid, 5,36%
Yeast Nitrogen Base, 1,6% glucose, va 2x10°%Tryptophan, Leucine, Histidine va
Adenine hemisulfate) [6].

Thiét ké plasmid

Plasmid duoc thiét ké trén phan mém thao tac trinh tw DNA Vector Snapgene.
Céc cdp moi st dung trong nghién cttu nay dwoc cung cap ¢ Bang 1. M6i duoc thiét ké
theo nguyén téc cé t6i thiéu 15 bp bét cdp v6i khuon. Trinh tye Kozak phd quét ctia ndm
men S. cerevisiae dugc thu nhan tir nghién cttu triede day [7], trinh ti ngroc dong Kozak
dwoc thu nhan dua trén cdc nghién cttu ctia cac tac gia khac [7, 8]. Trinh tu “duwong
tranh” xu6i dong dugc thiét k& theo hiedng dan ctia nhdm tac gia M Verma [9]. Cac vi tri
cit han ché cho BamHI, HindlIll, Xbal, va Sall dwoc thiét k& noi tiép nhau dya trén trinh
tw ctia chung. Bén canh d6, ching t6i bd sung mot ma két thic kép TAATAG vao vector
vi theo mot sO tac gia, ma két thuc kép giup ribosome tranh bd sét ma két thuc [10]. BE
tao ra cac yéu td diéu hoa noi trén, chung tdi st dung phwong phap PCR tiéu chuan dé
tao ra 2 doan DNA ¢ kich thwdc khoang 700 va 350 bp, sau d6 n6i hai doan nay lai v6i
nhau thanh 1 doan DNA kich thuéc khoang 1100 bp bang phuong phap Overlapping
extension PCR (OE-PCR).

Str dung cac cdp moi thiét ké, chiing toi tién hanh tao dong cac doan trinh tw can
thiét dé lép rap thanh mot trinh tw gom GPD, trinh tu Kozak ngwgc dong, trinh tu Kozak,
trinh ty “duong tranh” xudi dong, vi tri cit han ché cho 4 enzyme BamHI, HindIll, Xbal,
va Sall va ma két thtc kép. Quy trinh PCR duogc tién hanh nhu sau: tong thé tich phan
tng 50 pl, trong d6 khuon la plasmid YEp-GPD-Gal7TER, cac cdp moi tuong ting cho
cac trinh tu, dém, dNTP va enzyme c6 kha nang doc 16i Phusion (Thermofisher
scientific). Diéu kién PCR gom bién tinh 98°C trong 30 gidy, theo sau la bién tinh 98°C 10
gidy, gdn moi ¢ 55°C trong 30 gidy va kéo dai ¢ 72°C trong 30 gidy. Sau khi két thiic phan
tng PCR, tién hanh kiém tra két qua trén gel agarose 1%.

Tao dong plasmid

San phadm PCR durgc gan dudi A va tao dong TA vao vector pGEMT-easy, sau dé
giai trinh tu d€ dam bao khong chita 16i. Tiép dén trinh tw cudi cting chira ving promoter
GPD va terminator Gal7 duoc giai phéng khoi vector pGEMT easy bang cip enzyme
EcoRI va Sphl (Pael), va sau d6 tao dong vao vector YEp-GPD-Gal7TER bang DNA ligase
T4. San pham gén dwoc bién nap vao t€ bao E. coli TOP10 kha bién, sau d6 chon loc trén
dia LB agar chita 50 pg/ml Ampicillin. Khuén lac tai t8 hop duwoc sang loc bang phuong
phap One-step miniprep nhu da md ta trwede day [6] va plasmid tai to hop duoc tach
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chiét bang kit Plasmid Miniprep ctia Favorgen. Két qua tach chiét plasmid dwoc kiém
tra trén gel agarose 1%. Plasmid thiét ké€ moi dwoc dat tén 1a rdYEp-GPD-Gal7TER.

D¢ kiém tra kha nang hoat dong ctia rdYEp-GPD-Gal7TER, chung t6i tao dong
gen ma hoa protein phat huynh quang xanh eGFP vao vector nay bang cip enzyme
BamH]I/Sall, sau d6 bién nap vao chung ndm men 2805. T€ bao bién nap dwoc chon loc
trén moi treong khuyét dudng -Ura.

NOI DUNG NGHIEN CUU

Céc ndi dung nghién ctru chinh gom thiét ké trén may tinh cac trinh ty diéu hoa,
va thiét ké plasmid bang phan mém Snapgene, sau d6 thiét k& moi d€ tao dong cac san
pham lién quan. Céc san phadm nay duoc tao dong bang phuong phap khuéch dai chudi,
tec PCR, sau d6 chting duwoc 1ap rép bang phwong phdp OE-PCR. San pham cudi nay
sau khi dwoc xac dinh khong chtta trinh tu 16i duwoc tao dong vao vector YEp-GPD-
Gal7TER dé€ tao ra rdYEp-GPD-Gal7TER. rdYEp-GPD-Gal7TER duoc kiém tra kha nang
biéu hién protein di loai bang cach thtt nghiém biéu hién protein eGFP & ching ndm
men 2805.

KET QUA VA THAO LUAN
Thiét ké plasmid

YEp-GPD-Gal7TER la mot vector episome chita trinh tw c6 kha nang tu sao chép
2 um gitip plasmid sao chép va duy tri s6 luong doc 1ap voéi nhiém sac thé nAm men, va
hai chi thi chon loc la gene beta-lactamase gitip vi sinh vat khang khang sinh Ampicillin
va gene ma hoa uracil d€ b6 khuyét cho chung ndm men khuyét dudng gene nay, vi du
chting ndm men 2805. Vector nay stt dung GPD lam promoter. Day la mot promoter biéu
hién thuong triee rat manh, da duoc khang dinh trong nhiéu nghién ctru trude day [1].
Tuy nhién nhuwoc diém cta vector nay la né chua chita cac trinh tu tdi vu nhuw Kozak,
trinh tu nguwoc dong Kozak va trinh tu “duwong tranh”. Bén canh d6, né cting khong chira
ma két thtic, 1am cho viéc tao dong vao vector nay thwong doi hdi phai thiét ké cac yéu
t6 diéu hoa nay trén gene tao dong. Muc dich cua viéc tao ra rdYEp-GPD-Gal7TER la
nham gian tién viéc tao dong b.%mg cach tich hop cac trinh ty diéu hoa ndi trén vao san
trong vector. Piéu nay duoc thuc hién bang cach thay thé ving tao dong (Multiple
Cloning Site - MCS) ctia YEp-GPD-Gal7TER bang mot ving MCS méi

Dé thay thé MCS c, tién hanh thiét ké hai trinh tw chong 1dp nhau, moét trinh tw
chtta toan by promoter GPD va mot trinh tw chita toan bd terminator Gal7. Hai trinh tw
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nay sé duoc néi véi nhau dé tao ra mot trinh tu modi chita toan bo vung promoter, vung
MCS méi va terminator. Vung MCS méi chinh la vung chong 1dp gitta hai trinh tw ndi
trén. Viéc thay ddi né dugc thuc hién bang cach thiét ké phan khong bat cip ctia moi
chdng 18p. Do d6 cap mdi chong 14p va hai mdi xudi (F) va nguoc (R) nam & hai dau cua
promoter va terminator da duoc thiét k& bang phan mém Snapgene. Cac cip moi duwoc
thiét k& duoc trinh bay & Bang 1 dudi day — trinh tu gach chan la trinh tw enzyme cat
han ch€ duogc thiét ké vao trong moi, trinh ty t6 dam la trinh tu khong bit cap ctia moi
chong lap. Hinh 1 la so d6 minh hoa cac doan trinh tu can tao dong — (A) la ban d6 doan
trinh ty chita viing promoter va phan trinh tw chong 1ap véi doan chita trinh tw vung
terminator; (B) la ban d6 doan trinh tw chita viing terminator va phan trinh ty chong lap
véi doan trinh tu chita vung promoter; (C) 1a san pham ndi cua A va B sit dung cdp moi
chong 1ap BamHISallOE-R/ BamHISalOE-F. Vi tri cdc cdp mdi trong Bang 1 cling dwoc
ghi r6 trén Hinh 1.

Bang 1. Trinh tu cic cdp mo6i dung d€ thiét k€ YEp-GPD-Gal7TER

STT Tén mobi Trinh ty (5"2>3')* Muc dich

1 YEpEcoRI-F GAATTCGAGCTCGGTACCCTCGAG Tao dong ving
promoter chong

1ap terminator

2 BamHISallOE-R CTTGGATCCGGAGAACTTAGACATCTT  Tao dong viing
GTATTTTTTTTTTTCGAAACTAAGTTCT promoter chong

1ap terminator

3  BamHISalOE-F CTAAGTTCTCCGGATCCAAGCTTTCTAG Tao dong vung
AGTCGACTAATGATTGAACGAAACTTG ~ ferminator chong

1ap promoter

4 YEpSphl-R GCATGCCTAGAGGGGAAACTTA Tao dong viing

terminator chong

1ap promoter

*Trinh ty gach chan 1a trinh tw cat han ché cuia cac enzyme cat han ché dugc thiét ké vao moi.

Trinh ty t6 dam la trinh tw khdng bat cip ctia mdi chong 1ap
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(1 .. 24) YEpEcoRI-F sacI (1) (704) BamHI End (712)
(0) Start KpnI (17) (693 .. 712) BamHISalOE-F BamHISallIOE-R (658 .. 712)
= o007 w001 5001 —
| GAP promoter > R
5' ramp
Kozak
(12) BamHI BamHISallOE-R (1 ..20)
(1..55) BamHISalQE-F Xbal (24) 74y End
(0) Start SalI (30) (373) SphI_| YEpSphI-R (353 .. 374)
= 1007 2007 3007
(] Gal7 TER
5' ramp
Kozak Stop codons
(04) BamHL oo lIOE-R (658 . 712) Sphl (1065)
(1..24) YEpEcoRI-F sacl (11 5' ramp Xbal (716) End (1066)
(0) Start KpnI (17) (693 .. 747) BamHISalOE-F. Sall (722) YEpSphI-R (1045 .. 1066)
= =0 By = o
I GAP promoter > I Gal7 TER
Kozak Stop codons
Start codon

Hinh 1. So d6 minh hoa thiét ké lai vuing MCS cho vector YEp-GPD-Gal7TER.

Xem chu thich chi tiét 6 phan Két qua va thao luan.
Tao dong plasmid

bé tao rdYEp-GPD-Gal7TER, cac doan trinh ty chita vung promoter va
terminator dugc tao dong bé”mg PCR tiéu chudn st dung cac cdp moi YEpEcoRI-F/
BamHISalIOE-R va BamHISalOE-F/ YEpSph1-R. San pham PCR dwgc tinh sach va st
dung lam khuon dé ndi chiing lai bang cip mdi YEpEcoRI-F/ YEpSph1-R, tao ra san
pham (C) 6 Hinh 1 ¢6 kich thude 1066 bp. San pham PCR nay duoc tinh sach, gan dudi
A va tao dong TA vao vector pPGEMT easy. Vector pPGEMT easy mang san pham (C) duoc
gl di giai trinh tu hai chiéu dé kiém tra 16i. D&i v6i vector khong chita 16i trinh tu, giai
phoéng doan (C) tir pGEMT easy bang cidp enzyme EcoRI/Sphl va tao dong vao vector
YEp-GPD-Gal7TER dugc mo vong bang cling cip enzyme ndi trén. Két qua dién di san
phdm PCR dugc trinh bay ¢ Hinh 2. Hinh 2 cho thdy thi nghiém dwoc thiét ké chat ché
va cac san phdm PCR déu la ddc hiéu. Puong M la thang DNA chuan (Thermofisher
scientific 1 kb Plus — Cat no 1078018). Duong chay 1 & Hinh 2. A 1a két qua dién di san
pham PCR chita doan gene (A) 6 Hinh 1; duwong chay 1 ¢ Hinh 2. B la két qua dién di
san pham PCR chita doan gene (B) ¢ Hinh 1. Puong chay 2 ¢ Hinh 2. A 1a két qua dién
di san phdm PCR chtra doan gene (C) ¢ Hinh 1. Hinh 2. C 1a két qua dién di vector
rdYEp-GPD-Gal7TER. Vector nay c6 kich thudc mo vong la 5790 va kich thwdc dong
vong khoang 4,6 kb.
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Hinh 3 so sanh cdu truc cuia vector rd YEp-GPD-Gal7TER so véi vector YEp-GPD-
Gal7TER. Hinh 3. A va C la ban d6 minh hoa cac dic diém chinh cta hai vector. Hinh 3.
B trinh bay trinh tu vung MCS ctia rdYEp-GPD-Gal7TER ciing nhu két qua giai trinh tu.
Hinh 3. D trinh bay trinh tu ving MCS cua YEp-GPD-Gal7TER. Két qua giai trinh tw
vung MCS méi chinh xac hoan toan so vdi trinh tw ly thuyét. rdYEp-GPD-Gal7TER c6
wu diém so v6i YEp-GPD-Gal7TER & chd mudn biéu hién mot protein di loai nao, chi
can thiét ké gene ma hoa protein d6 mang vi tri cat BamHI/Sall & dau 5 va 3 thi c6 thé
dé dang tao dong vao vector biéu hién ma khong can thiét ké trinh tw ma mo dau va ma
két thac. Diéu nay sé thuan tién cho viéc so sanh su biéu hién ctia cac gene khac nhau.

A M12 B M1 C M 1

10.0
5.0

o
(o

1.0
0.5
0.1

iy
s

0
)
1

Hinh 2. Két qua dién di san pham PCR cac doan gen can thiét (A-B)
va vector rdYEp-GPD-Gal7TER (C).

(5923) KpnI XhoI (5925)
A (5917) SacI C (5883) KpnI Xhol (5885)
(5907) EcoRI Y (s877) Sacl
R = (5867) ECORL
fac promoter|— kol (fac operator) X
=\ |5' ramp. lac promoter - —33 | BamHI (611)
BamHI (640) Xbal (617)
[~ —~HindIII (646) — - SaI_I (623)
—Xbal (652) ~HindII (625)
2 Sall (658) ) {GAL7 TER)
Pael (960)

Gal7 TER

SphI (1001) HindII (1195)

\ HindII (1331)
[

(4505) BgIT

YEP-GPD-Gal7TER

rdYEp-GPD-Gal7TER
5970 bp

|| 5930 bp

AmpR ‘\\ \

\
|

|

|
\ Ncol (1628)

\
AmpR
‘ > \ 7 ‘ NdelI (1917)
o G ) NdeI (1957) v/ URA3 promoter
. URA3 promoter’
AmpR promoter

AmpR promoter

2pon Taon

B BamHI  HindIII Xbal salt D BamHI Xbal Sall  Hindll

ttagtttcgaAAAAAAAAAATACAAGATGTCTAAGTTCTCCGGATCCAAGCTTTCTAGAGTCGACTAATGAttgaacga sancaccaagaacttagtttcgaGeaeATCCTCTAGAGTCEACEtgaacganacttgaacygagtyacaat

HindII (2284)

1aatcaaagctTTTTTTTTTTATGTTCTACAGATTCAAGAGGCCTAGGTTCGAAAGATCTCAGCTGATTACTaacttget ttrgrggttcttgaatcaaagctCCCCTAGGAGATCTCAGCTGaacttgetttgaacttgectcactgtta
4 ey E— o> =
Stop codons
-
Start codon

Hinh 3. So sanh cdu trac cua vector rdYEp-GPD-Gal7TER so v6i vector YEp-GPD-Gal7TER.
Xem chu thich chi tiét 6 phan Két qua va thao luan.
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Kiém tra chttc ning vector rdYEp-GPD-Gal7TER

D¢ thir nghiém vector mdi thiét k&, mot gene ma hoa cho protein phat huynh
quang xanh eGFP duoc tao dong bang cap enzyme BamHI/Sall vao vector rd YEp-GPD-
Gal7TER. Vector tai t6 hop dwgc bién nap vao chiung ndm men 2805. Két qua bién nap
duoc trinh bay ¢ Hinh 4 — (A) dia ky hiéu NC chtta ndém men bién nap bang nudc cat
duoc stt dung 1am d6i chtimg am va (B) dia chtta ndm men tdi t6 hop bién nap bang
vector rdYEp-GPD-Gal7TER. Két qua cho thdy gene eGFP duoc biéu hién thanh cong &
vector moi. Trong nghién cttu ti€p theo, ching t6i sé tién hanh so sanh sy biéu hién cua
eGFP ¢ cac vector YEp khac nhau.

Hinh 4. Vector méi thiét ké rdYEp-GPD-Gal7TER c6 thé biéu hién thanh cong gene eGFP &

chiing ndm men 2805.

KET LUAN

Nghién ctru bao cdo két qua thiét ké vector biéu hién 6 ndm men S. cerevisiae. Cac
trinh tw diéu hoa ¢ kha nang tang cwong mirc dd biéu hién cta gene quan tam da duoc
thiét ké thanh cong in silico ciing nhuw in vitro va tich hop vao vector YEp-GPD-Gal7TER
d€ tao thanh mét vector mdi 1a rdYEp-GPD-Gal7TER. Vector nay sé la tién dé cho cac thi
nghiém khao sat t6i wu cac trinh tw diéu hoa khac nhu promoter va terminator.
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66



TAP CHf KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, DH Hué
Tap 31, S5 2 (2025) ISSN: 2354-0842

[1].

[2].

3.

[4].

[5].
[6].

[7].

8].

[9].

[10].

TAI LIEU THAM KHAO

D Mumberg, R Miiller, M Funk (1994) Regulatable promoters of Saccharomyces cerevisiae:
comparison of transcriptional activity and their use for heterologous expression. Nucleic
Acids Research 22(25):5767-5768.

J Fu, W J VanDusen, D G Kolodin, D O O’Keefe, W K Herber, H A George (1996)
Continuous culture study of the expression of hepatitis B surface antigen and its self-
assembly into virus-like particles in Saccharomyces cerevisiae. Biotechnology and
bioengineering 49(5):578-586.

E T Boder and KD Wittrup (1997) Yeast surface display for screening combinatorial
polypeptide libraries. Nature Biotechnology 15(6):553-557.

X Z Luo, M A Reiter, L d’Espaux, ] Wong, C M Denby, A Lechner, Y F Zhang, A T
Grzybowski, S Harth, WY Lin et al (2019) Complete biosynthesis of cannabinoids and their
unnatural analogues in yeast. Nature 567(7746):123-126.

R Gniigge and F Rudof (2017) Saccharomyces cerevisiae shuttle vectors. Yeast 34: 205-221.

J Bal, NL Nguyen, ] Park, KD Song, YS Jang, DH Kim (2018) Comparative immunogenicity
of preparations of yeast-derived dengue oral vaccine candidate. Microbial Cell Factories
17(1):24.

JLi, Q Liang, W ] Song, M A Marchisio (2017) Nucleotides upstream of the Kozak sequence
strongly influence gene expression in the yeast S. cerevisiae. Journal of Biological Engineering
11:25.

J T Cuperus, B Groves, A Kuchina, A B Rosenberg, N Jojic, S Fields, G Seelig (2017) Deep
learning of the regulatory grammar of yeast 5" untranslated regions from 500,000 random
sequences. Genome research 27(12): 2015-2024.

M Verma, ] H Choi, K A Cottrell, Z Lavagnino, E N Thomas, S P Djuranovic, P Szczesny, D
W Piston, HS Zaher, ] D Puglisi, S Djuranovic (2019) A short translational ramp determines
the efficiency of protein synthesis. Nature Communications 10(1): 5774.

H Liang, A R O Cavalcanti, L F Landweber (2005) Conservation of tandem stop codons in
yeast. Genome Biology 6(4):R31.

67



Thiét ké'va tao dong vector episome moi dé'biéu hién ¢ nidm men Saccharomyces cerevisiae

DESIGNING AND CLONING OF A YEAST EPISOMAL VECTOR FOR
SACCHAROMYCES CEREVISIAE HETEROLOGOUS EXPRESSION

Hoang Duong Thu Huong, Nguyen Ngoc Luong’
Faculty of Biology, University of Sciences, Hue University

*Email: luongnguyenbio@husc.edu.vn; luongnguyenbio@hueuni.edu.vn

ABSTRACT

Saccharomyces cerevisiae is one of the most popular hosts for recombinant protein
expression, owing to its double advantages of being a microorganism and an
eukaryotic organism. Yep-GPD-Gal7TER is an episomal plasmid that has been used
to express recombinant proteins in the yeast strains 2805 and a7 in previous studies.
However, the features of this vector have not been optimized for heterologous
protein expression. To improve the expression capability of this vector, we
redesigned it to incorporate several regulatory elements that have been proven to
enhance recombinant protein expression in yeast, in particular, and more broadly,
in various expression hosts. The new vector, designated as rdYEp-GPD-Gal7TER,
was cloned using PCR and Escherichia coli. This vector is expected to serve as a lead
for further optimization of other expression regulatory elements, aiming to create a
versatile episomal vector system for expression in S. cerevisiae.

Keywords: Yeast, vector redesign, PCR, expression regulatory elements.
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