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TOM TAT

Su phét trién manh mé trong thai gian gan day clia cac hé théng biéu hién protein mai & vi khuan
lactic acid dang thu hut, déng thoi dat ra nhiéu thach thic In, cho cac nha khoa hoc do tinh an
toan va kha nang bao quan thuc phdm clia cac vi khudn nay. Vai lgi thé s& hitu cdu trdc thanh té
bao ciing chdc cung tinh khéng acid déc trung, vi khudn lactic acid da va dang la muc tiéu tiém
nang dung lam nha mdy té bao dé san xuat san pham hay lam chdt xUc tac sinh hoc toan té bao
trong nganh cong nghiép thuc phdm, hodc dung lam phuong tién van chuyén khang nguyén dé
phét trién vaccine duding niém mac. Mét loat cac gene dugc biéu hién trong nhiéu vi khuan lactic
acid dung lam hé théng protein nhdm tring dich d& dugc nghién clu, phat trién. Bai téng quan
nay trinh bay tém tit cac ca ché tiét protein qua mang, cac hé théng biéu hién protein dang tiét
hodc biéu hién trén bé mat t€ bao mdi dugc phat trién gan day & hai loai vi khuén lactic acid la
Lactococcus lactis va Lactobacillus plantarum, va tinh hinh nghién clu phéat trién cac promoter biéu
hién thudng truc hién nay nhdm nang cao, tang hiéu qua biéu hién protein trén bé mat té bao vi
khuén lactic acid.

Tur khoa: vi khuan lactic acid, co ché tiét protein qua mang, bi€u hién protein trén bé mat té bao,

promoter

GIGI THIEU

Vi khuén lactic acid (lactic acid bacteria, LAB) thudc
nhoém vi khuédn Gram duong dugc cong nhin an toan
GRAS (Generally Recognized As Safe), thuong dugc
tng dung trong bdo quan thuc phdm, da va dang thu
hut sy chu ¥ trong qud trinh nghién cttu va phat trién
hé thdong bién hién protein an toan cép thyc phim
(food-grade expression system)'. LAB thudng dugc
tim thdy trong nhi€u dang méi trudng song tu nhién
nhu khoang miéng, dudng sinh duc, duong tiéu héa
clia ngudi va dong vat, hodc san phidm 1én men cta
sia, thit va rau ct? va da dugc st dung suét mot
thoi gian dai trong qué trinh ché bién céc loai thyc
phdm. LAB bao gom mot s8 loai trong cdc chi Lac-
tococcus, Lactobacillus, Enterococcus, va Streptococ-
cus c6 thé phat trién trong diéu kién ky khi 1an hiéu
khi va 1én men dudng hexose d€ san xut lactic acid
nhu san phdm chinh cuéi ciing®. Qua trinh acid héa
khi san xudt lactic acid 1a ly do chinh cho tdc dung
bdo quin ctia LAB nhdm tc ché sy phat trién cta
vi sinh vat thudng gay hu hong thuc phdm?. LAB
cing c6 thé san xuft ra cc bacteriocin, 1a cic pep-
tide khang khuén, c6 kha nang tic ché sy phét trién
ctia mam bénh canh tranh >°. Nhiéu LAB nhu Lacto-
bacillus spp., Enterococcus spp., Bifidobacterium spp.
da dugc cong nhén 1a vi sinh vat c¢6 kha ning ting
cuong stic khoe cho dudng tiéu hda cta vat chu, hay
con dugce goi 1a 1gi khudn. Mot ing dung t6t khc cua

lgi khudn LAB la kich thich hé théng mién dich cta
vat cha. Cu thé, L. casei Shirota da cai thién tinh trang
viém dai trang & chuét bang cch tic ché chuyén vi ctia
NF-xB va san xuét IL-67. Thanh phan chua dugc xac
dinh ctia vi khudn L. paracasei Ncc2461 da cam tng
céc té bao T CD4™ trong lach chuot, tao ra IL-10 va
TGF-B8. Gan day, Florin Barla va cong su’ da ghi
nhén viéc stt dung LAB tii thuic phdm 1én men truyén
thong cua tinh Ishikawa d€ san xuft y-aminobutyric
acid (GABA) c6 tac dung ha huyét ap. Ngoai ra, LAB
dugc chiing minh gitp gidm cholesterol va hydrolase
mudi mat 0.

V6i nhiing Igi ich trén, LAB la d6i tugng tiém ning
trong cac tng dung lién quan dén thuc phdm chic
néang dé€ cong sinh/canh tranh véi mot s6 loai vi khudn
va nam khéc nhu Escherichia coli, Bacillus subtilis, B.
licheniformis, Aspergillus oryzae hodc A. niger ding dé
san xudt cac san ph4m ty nhién va t4i t6 hgp !'. Ngoai
ra, nhd ddc tinh ciu tric cling ctia thanh té bao va kha
nang khang acid cao ctia vi khudn Gram duong, nén
LAB ¢6 tiém ning dugc ting dung lam xuc tac sinh
hoc toan t€ bao va lam phuong tién van chuyén khéng
nguyén d€ phat trién vaccine dudng niém mac. Véi
muc dich nay, mot loat cic gene dugc biéu hién nhu 1a
hé thdng protein nhdm trung dich da dugc phat trién
trong nhiéu LAB '2,

Céc thudc tinh ctia nhiing hé thong biéu hién nay va
cac ting dung hién tai hodc tiém nang da va dang dugc

Trich dan bai bdo nay: Thao N TP, Tan N T, Hi€u T V. Bi€u hién protein trén bé mét té bao & vi khuan
lactic acid. Sci. Tech. Dev. J. - Nat. Sci. 2024; 8(4):3125-3138.
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nhdm dén cht yéu & Lactococcus lactis va Lactobacil-
lus plantarum, 1a hai loai LAB dugc nghién cttu nhiéu
nhét cho céc ting dung nay. Phan tdng quan nay c6
théo ludn vé€ cdu truc, chiic ning va tinh hinh nghién
ctiu cho dén thoi diém hién tai ctia cac hé thong tiét
protein qua mang va biéu hién protein ngoai lai & vi
khudn Gram duong néi chung va LAB ndi riéng.

CO CHE TIET PROTEIN QUA MANG
TE BAO CHAT G LAB

Cac hé théng tiét va dich dén cudi cung chia
céac protein & vi khuan Gram duong

Protein tai t6 hop c6 thé dugc sin xudt trong t€ bao
chat hodc dugc van chuyén qua mang va xuit tryc
tiép ra mdi trudng, hodc dugc dinh trén bé mdt vi
khudn 3. Mt s6 co ché khac nhau dé van chuyén pro-
tein di dugc ghi nhan. O vi khuin Gram duong, bay
cd ché chinh dé tiét protein da dugc mo ta nhu Twin-
arginine translocation (Tat pathway), Flagella export
apparatus (FEA pathway), WXF100 secretion sys-
tem (Wss pathway), Fimbrillin-protein exporter (FPE
pathway), Peptide efflux ABC-transporters, Holin-
system, va tiét thong qua con dudng Sec (Sec path-
way) (Hinh 1)2. Trong d6, protein dugc tiét ra c6 thé:
(i) Pugc neo vao mang té€ bao (lipoprotein); (ii) Pugc
gin vao vach té bao (cell wall/CW) hodc béng lién két
cong hoa tri (protein LPXTG) hodc khong cong hoa tri
(bing céch bién hién cic motif LysM, GW, CWBD2,
SLHD hodc WXL); (iii) La mdt phén ctia cic ciu tric
phu trén bé mit t€ bao nhu cellulosome hoéc 16ng
nhung (céc ti€u don vi dugc tiét ra qua Sec), pseudo-
pili (dugc 1dp rap thong qua FPE) hodc tién mao (dugc
lap rép thong qua FEA); (iv) Pugc tiét ra ngoai bao
thong qua Sec, Tat, holin hodc Wss; hodc (v) Pugc
chuyén vao té bao chu sau khi tiét thong qua Sec cua
cytolysin phu thudc vao cholesterol, dugc sap nhap
vao mang plasmatic ctia t€ bao chu va sau d6 cho phép
chuyén cac chit tiét ra bing qud trinh dich mé qua
trung gian cytolysin (CMT).

Gan day, con dudng Tat 6 vi khudn va vi khuén cd
dugc ching minh 1a con dudng dung d€ van chuyén
cac protein & dang gdp cudn hoan toan véi mot mo-
tif twin-arginine dugc bdo ton cao co chiia peptide
tin hiéu'®. Con dudng FEA vén ¢ lién quan dén sy
chuyén vi ctia céc thanh phan trong t€ bao vi khuidn
Gram duong, nhung cling dugc stt dung dé tiét cac
yéu t6 doc luc ra ngoai bao & vi khuin Gram duong °.
Mot hé thong tiét chuyén biét khac dugc xac dinh ¢ vi
khudn Gram duong la con dudng Wss, lién quan dén
sy van chuyén ctia ho protein WXG100 (ESAT-6)2!.
Con dudng FPE ¢4 vai tro trong su chuyén vi ctia cac
tién chdt lién quan dén sy phat trién cta vi khuén khi

cho phép nhap bao DNA ngoai lai qua mang té bao '8,
Holin la cac protein sap nhip xuyén mang nho tao
thanh mot hé thong tiét chuyén biét chi c6 & vi khudn
Gram duong?!. Hé théng holin c6 lién quan dén hoat
dodng tiét cta hydrolase murein vén thiéu peptide tin
hiéu va dong vai tro quan trong trong qua trinh tu
phén giai. Con dudng Sec la con dudng tiét protein
cht yéu & vi khudn Gram duong, st dung cac peptide
tin hiéu ¢ ddu N vdi céc tinh nang dugc bao ton & vi
khuén Gram duong. Nh& cong cu tim kiém trinh tu
tuong dong va domain ctia protein, b gene ctia Lac-
tobacillus da dugc ching minh cé chiia cac gene ma
héa cho cic hé thong Sec, FPE, holin va khong ma hoa
cho céc yéu t6 quan trong c6 lién quan dén con dudng
tiét protein Tat, FEA va Wss?.

Vai trd cia peptide tin hiéu trong co ché tiét
protein qua mang & LAB

Peptide tin hiéu (signal peptide, SP), c6 vai tro trong
su van chuyén qua mang t€ bao chéit & phén 16n cac
protein tiét, cé cdu tric gébm 3 domain riéng biét 1a
N, H va C, déng vai tro quan trong trong qud trinh
chuyén vi va tiét clia protein >2. Mot arginine hoic ly-
sine bao ton c6 trong domain ¢ ddu N dugc st dung
dé tuong tac v6i dong co chuyén vi va phospholipid
tich dién 4&m trong mang lipid kép cia mang. Vung ky
nudc bao ton ciing nhu glycine hodc proline béo ton
& gitia 16i ky nudc cta ving H (viing pha xodn bao
ton) c6 thé tao thanh ciu trac gidng kep toc hé trg
cho sy chén vao mang. Vung phd xodn béo ton c6 thé
dugc tach ra nhd vai tro ctia peptidase tin hiéu (sig-
nal peptidase, SPase): vi tri phin tach trén domain &
d4u C ctia SP dugc nhan dién bdi mot SPase dic hiéu
giup cit SP ra khoi phan con lai, trd thanh protein tiét
dugc van chuyén qua mang té bao chit. Mic du cac
SP ¢6 cu truc tuong tu nhau, nhung céc bién thé nho
& cac SP khac nhau quyét dinh dich vin chuyén dén
cc diém dén khac nhau hodc xudt qua cic con dudng
khac nhau??. Dua trén céc phan tich trinh tu clia SP
va protein nhén biét ctia chiing, bon déc tinh da dugc
chting minh c6 méi tuong quan véi chiic nang ctia SP
la tinh ky nudc cao, sy hién dién ctia chudi xodn xuyén
mang, sy vang mdt ctia modt motif neo trong protein
nhén biét v d¢ dai ctia domain H+C?*. Nhiing thay
d6i vé tinh ky nudc ctia vung 16i ctia SP va chiéu dai
ctia SP da dugc chiing minh 13 anh huéng dén hiéu
qua tiét & vi khufn Gram duong?®. Ngoai sy phu
thudc cao vao SP, hiéu qua tiét dugc phat hién c6 tinh
déc hiéu cao véi vat cht va phu thudc vao tinh chat
ctia protein muc tiéu nhu kich thudc hodc muc do
biéu hién ndi bao ctia chl’lng24'28. L. lactis da dugc
chting minh c¢6 thé tiét ra céc protein tit 10 dén 160
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Bang 1: Mot s6 protein da dugc biéu hién trén bé mat té bao LAB
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TRENDS in Microbiology

Hinh 1: Cac hé théng tiét va dich dén cudi cling clia cac protein dugc tiét ra & vi khudn Gram duong '8. Mi tén
den biéu thi protein c6 dich dén la mang té bao mang peptide tin hiéu & dau N. M{i tén xanh la con dudng tiét
qua mang & cac protein thi€u peptide tin hiéu. Mai tén do la cac con dudng tiét. Mi tén tim la con dudng gén
vao mang lipid kép & protein mang (IMP). Protein mau xanh la cac protein tiét qua mang. Chir viét tat: Cyto, té bao
chat; CM, mang té bao chat; CW, vach té& bao; OM, mang ngoai; Ext, ngoai bao 8.
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kDa thong qua con dudng phu thudc Sec 29 Mic sén
xut cao clia protein muc tiéu c6 thé gay ra tinh trang
qua tai dong co chuyén vi, tit d6 dan dén hiéu qua tiét
thip?*. Do d¢, su két hgp t6i uu gitia SP va protein
muc tiéu mong mudn la diéu can thiét va thiét yéu dé
¢6 thé dat dugc hiéu qua tiét cao. Mot s6 vi khudn
Gram duong c6 kha nang tiét ra protein v6i hiéu sudt
khé cao. Cdc mo hinh trén vi khuin Gram duong nhu
B. subtilis, L. lactis va L. plantarum da dugc nghién
ctiu ky vé tiém nang diing trong san xudt protein ngoai
lai & dang tiét>>2%,

Usp45 1a SP dugc khai thac rong rai nhit ¢ LAB bién
d6i gene & Lactococcus 8. Cac SP di loai khic da dugc
st dung d€ tiét cac protein ngoai lai trong L. plan-
tarum bao gém SP tit Streptococcus pyogenes 1a pro-
tein M6, tli L. amylovious 13 amylase, va tu L. brevis 1a
protein S-layer (SIpA). Geir Mathiesen (2008) da thu
nghiém céc SP tuong dong tii L. plantarum WCFS1 va
so sanh chtic nidng ctia chiing trong qua trinh tiét hai
mo hinh protein ngoai lai khac nhau (NucA tii Staphy-
lococcus aureus va AmyA tii L. amylovorus) . Trong
nghién ctiu nay, hé thong pSIP cam ting bi€u hién dya
trén pheromone peptide trong Lactobacillus da dugc
stt dung?! va hiéu qua tiét clia cdc SP nay da dugc so
sanh v6i hai SP (ngoai lai) néi tiéng Usp45 va M6. Két
qua cho thdy 4 trong s6 10 trinh tu dugc chon c6 vi tri
phén cit la Ala-X-Ala-Ala, nhung ching khong dat
hiéu qua tiét cao. Hai SP tit L. plantarum la Lp-0373
va Lp-0600, vén ¢ trinh ty motif1a Val-X-Ala & vi tri
-3 dén -1 so v4i vi tri phan cit, 1a cac SP hoat dong t6t
nhit dé tiét nuclease va amylase *°. Trong mét nghién
ctu khdc, Karlskes va dong nghiép ciing chi ra ring
ba SP c¢6 ngudn goc tii Lp-3050, Lp-0373 va Lp-2578
cho thdy muic d san xuit va hiéu qua tiét ciia nuclease
NucA & ndm loai Lactobacillus bao gébm L. rhamnosus,
L. brevis, L. gasseri, L. curvatus va L. plantarum kha
khéc nhau; trong d6 SP ¢ ngudn goc tii Lp-3050 cho

lugng NucA tiét ra cao nhét*

. Két qua nay cho méi
su két hop gitia ching chu va protein muc tiéu cé thé

can phai dugc t6i uu hda riéng biét.

CAC HE THONG BIEU HIEN PROTEIN
TREN BE MAT G LAB

Viéc biéu hién cic protein ngoai lai trén bé mat té bao
vi khuén 1a mét chién luge hdp dan cho nhiéu ting
dung trong linh vuc cong nghé sinh hoc, diéu tri bénh
va cong nghiép nhu phét trién vaccine sdng, sin xudt
khéng thé, xuc tac sinh hoc toan té bao, hip thu sinh
hoc v cam bién sinh hoc?>. Mot s6 protein da dugc
biéu hién trén bé mit t€ bao LAB dugc trinh bay &
Bang 1.

Mot trong nhiing tinh ning hip din nhit cta nghién
ctu biéu hién trén bé mit t€ bao 1a viéc cac protein

muc tiéu dung hgp véi cac motif neo von dugc dong
thoi vita tdng hgp viia ¢6 dinh trén bé mat té bao vi
khuén; két qua 1a dé dang thu nhin dugc protein muc
tiéu ti cac t€ bao vi khudn trong qua trinh nudi céy.
Trong cach tiép can nay, cac té€ bao tu thuc hién toan
bd quy trinh phtc tap gébm nhiéu phan ting & nhiéu
budc von tén nhiéu ning lugng va thoi gian, do do
mang lai 1¢i ich 16n vé mit kinh té. Ngoai ra, cic pro-
tein ngoai lai neo trén bé mit ctia t& bao vi khuén ¢
tinh 6n dinh ciing nhu khé ning béo toan trong diéu
kién khac nghiét cao hon nhiéu 1an so véi protein tu
do, dic biét 1a khi protein dugc chén vao thanh cta
t€ bao vi khudn **. Piéu nay c6 nghia chién lugc bidu
hién protein trén bé mit cAn dugc can nhic, phén tich
ky ludng va lua chon hgp ly, du cao dé cai thién kha
néng tiép cin cua protein voi cac dich dén cta ching
va du thdp dé béo vé cic protein dugc biéu hién trén
békhoibi phan huy 3, Mt khac, muc do biéu hién ctia
protein phu thudc vao nhiéu yéu t6 bao gdm protein
muc tiéu, chung ch va cdc loai neo dugc st dung.
Mot protein muc tiéu ty né ciing c¢6 anh hudng dén
qua trinh dich ma va biéu hién 1én bé mit. Kich thuédc
qua 16n hodc muic d6 biéu hién qua cao cha protein
muc tiéu c6 thé dan dén tiét khong hiéu qua, diéu
nay c6 thé lam gidm sy ting trudng cua vét chu tai
t6 hgp va lugng thdp protein biéu hién trén bé mit
ctia né*. Cac protein muc tiéu khac nhau dugc dung
hop vao cung mot loai neo sé dugc chuyén dén cac
vi tri khic nhau trong cting mot chang chi®®. Ro
rang, viéc lua chon chung chu dé stt dung c6 vai tro
cuyc ky quan trong trong chién lugc biéu hién trén bé
mat. Mot chung cha t6t phai pht hgp véi “protein di
theo/passenger protein’, dé dang nuéi cdy ma khong
can ly giai t€ bao va hoat tinh protease ngoai bao va
protease tuong ting ctia thanh t€ bao thdp. Xem xét
diém nay, vi khuén Gram duong dudng nhu 1 sy lya
chon thuén lgi hon la vi khudn Gram 4m vi ching
c6 cdu trdc thanh t€ bao kha cting* va chi c6 mot
mang kép thuén lgi cho protein di xuyén qua®. Céac
neo chia mot SP hiéu qua dé xudt protein muc tiéu
qua mang trong. Mot ciu tric neo 6n dinh cing nhu
chiéu dai va trinh ty cia neo nén duogc can nhic dé cé
thé gitt dugc protein dung hgp trén bé mit té bao ma
khong bi tach ra. Ngoai viéc tuong thich véi cac chudi
ngoai lai dugc dung hgp, neo con c6 kha ning chéng
lai sy tdn cong ctia cac protease c6 mat trong khong
gian chu chit hodc trong moi trudng nudi cdy. Tt ca
cacluuy can thiét dugc dé cip & trén goiy rang su hiéu
biét sdu vé chiic ning ctia neo c¢6 thé ¢6 ich cho viéc
t6i uu hoa hé thong biéu hién trén bé mit. V€ nguyén
tc, c6 hai cach khéc nhau d€ gin protein dugc tiét ra
1én trén bé mat cta vi khuén 1a thong qua lién két cong
héa tri v6i mang t€ bao hodc thanh té bao va lién két
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Hinh 2: C4c phuang phap dung dé biéu hién protein Ién bé mit té bao Lactobacillus >’

khoéng cong hoa tri thong qua protein domain tuong
tac manh véi cac thanh phén cta thanh té bao hoic
mang (Hinh 2). Ca hai hé théng nay da dugc stt dung
trong LAB, chti yéu & L. lactis va cac lactobacilli khac
nhau.

Neo khéng cong hoa tri

Neo xuyén mang 6 ddu N

Su tiét protein vao moi trudng ngoai bao thong qua
con dudng Sec phu thudc vao SPase tao diéu kién giai
phéng protein trudng thanh bang cich tich SP & dau
N tif preprotein (SP+protein tiét)>. Tuy nhién, & co
ché neo xuyén mang & ddu N, trinh ty amino acid
trong peptide tin hiéu & preprotein thiéu vi tri phan
cdt ctia SPase, din dén sy hinh thanh neo trong dé
protein sé dugc gan vao thanh t€ bao boi cac lién két
khéng cong héa tri. Trong trudng hop nay, SP khong
dugc phan cét vdi lién két ky nude & trung tdm sé c6
chtic nang nhu moét chudi xodn xuyén mang & ddu N
¢4 thé gin protein vao mang. D& cé thé hinh thanh
dugc neo xuyén mang dau N, protein muc tiéu cén
phéi dugc dung hgp véi chudi neo c6 do dai thich
hgp. Mot neo ngin sé c6 kha nang bao vé protein
muc tiéu bang cach chén hoan toan vao thanh cta té
bao, nhung han ché la thiéu kha nang tiép can. Po-
quet va cong su (1998) da xac dinh dugc hai doan
gene c6 nguédn goc tii Lactococcus ma héa cho céc neo
6 kich thuéc da dang tu 40 dén 234 amino acid dya
trén phuong phép sang loc ngdu nhién véi tin hiéu

xudt thu nhén ti thu vién gene ctia L. lactis va sti dung
nuclease cuia Staphylococcus aureus 1am reporter pro-
tein. Mot trong nhiing neo xodn xuyén mang & dau N
dugc khai thac nhi€u nhét 1a protein PgsA tli B. sub-
tilis, bao gébm mot viing xuyén mang dai tit 25 dén 44
amino acid dugc phan tich bdi hé thong SOSUI. Pro-
tein PgsA da dugc chiing minh la mdt phan ctia phiic
hgp poly-y-glutamate synthetase va c6 chiic ning 6n
dinh phiic hgp bing cich neo vao trong mang cua
t€ bao. Narika da chi ra rang su dung hgp cua a-
amylase vao ddu C ctia PgsA dan dén viéc biéu hién
thanh cong trén bé mit E. coli va L. casei>®. Viéc dinh
vi protein dung hop PgsA-AmyA-FLAG trén bé mit
t€ bao sé dugc phat hién bing phuong phap flow cy-
tometry va mién dich huynh quang. Cac t€ bao L. ca-
sei biéu hién AmyAF trén bé mit thé hién hoat dong
thay phan ting ddng ké so d6i véi tinh bot dang hoa
tan. Gén day, mot neo xuyén mang tii Lp-1568, day
la mot protein neo d4u N va c¢6 nguédn goc tii L. plan-
tarum da dugc ting dung dé€ biéu hién cdc phién ban
dai va ngan ctia invasin (Inv va InvS tuong ting) tii tac
nhan gy bénh & ngudi la Yersinia pseudotuberculo-
sis trén bé mdt cta t€ bao vi khuén L. plantarum. Sy
dinh vi trén bé mat cta ca hai phién ban invasin da
dugc xdc nhan bang phuong phép flow cytometry va
mién dich huynh quang, nhung chi c6 InS dudc neo
bédi Lp-1568 méi c6 hoat dong NF-kB trong dong té
bao monocytic*®. Cac két qua dugc cong bs néu trén
cho thdy chién lugc neo xuyén mang & ddu N-terminal

3129



Tap chi Phdt trién Khoa hoc va Céng nghé - Natural Sciences 2025, 8(4):3125-3138

dé biéu hién cic protein ngoai lai trén bé mit té€ bao
LAB la mét phuong phap c6 nhiéu tiém nang.

Neo gdn mién trung gian

Sy hinh thanh lién két khong cong hoa tri trong chién
lugc gin protein ngoai lai vao thanh t€ bao c6 thé thu
dugc bing cach st dung cdc domain gan thanh té bao
khéc nhau nhu surface (S)-layer protein (SLP), do-
main LysM hodc domain WxL*%42. C4c S-layer 1a
mang ludi cdc don phan cua tiéu don vi protein hodc
glycoprotein véi trong lugng phan tii 40—200 kDa**.
Céu truc S-layer gébm hai viing chtic ning la domain
ty 1&p rdp va domain gin t€ bao, chiu trdch nhiém
cho qua trinh neo vao bé mit t€ bao thong qua viéc
hinh thanh céc lién két khong cong hoa tri véi cdu
tric trén bé mat ctia té bao, thudng la véi lipopolysac-
charide (LPS) c¢6 san trong vi khuin Gram am va véi
cac polysaccharide c6 trén thanh t€ bao & vi khudn
Gram duong*?. Nhiing ving ndy da dugc mé ta rd
rang trong S-layer protein Sy cua L. acidophilus ATCC
435644, SIpA ctia L. brevis ATCC 8287 45 ya CbsA clia
L. crispatus JCM 581046, Cac nghién ctu da ching
minh S-layer protein trong mot s6 loai Lactobacillus
c6 trong lugng phan tti nhd (25—71 kDa), gia tri pI
cao 9,35—10,4% va chiém 10—15% téng s6 protein.
So v6i SLP tu cac loai khéc st dung motif tuong dong
16p S (S-layer homology, SLH) cho su gén két khong
cong hoa tri vao thanh t& bao, thi SLP tli Lactobacil-
lus d6ng vai tro 13 trung gian cho qua trinh gin két
v6i thanh t€ bao thong qua tuong téc gitia cac amino
acid co ban trong viing gan két v6i thanh t€ bao va cac
polymer thanh té bao tich dién 4m nhu lipoteichoic
acid hoic teichoic acid*®. Céc tinh nang khac biét ké
trén ctia SLP tui Lactobacillus da mang dén nhiéu tiém
néang trong khai thac cac cognate promoter va SP ¢6
ngudn géc tit SLP d€ biéu hién va tiét cac protein ngoai
lai trong LAB, ciing nhu st dung SLP 1am chéit mang
cho biéu hién protein ngoai lai trén bé mit ctia Lac-
tobacilus va Lactococcus*8=>0. Mot s6 SLP trong cac
loai Lactobacillus da dugc nghién ctiu rong rai cho cac
muc dich khdc nhau nhu: phuong tién d€ van chuyén
khang nguyén, hodc chét xtc tic sinh hoc toan bo t€
bao>!.

hién thanh cong mé hinh epitope ngoai lai trén bé

S-layer subunit (SIpA) ctia L. brevis da biéu

mit té bao trong khi van duy tri dugc cdu tric mang
tinh thé clia S-layer °2. Protein gén collagen (collagen-
binding protein, Cnb) tii L. reuteri NCIB 11951, vén
c6 quan hé tuong dong kha gin vdi neo S-layer la
BspA, da dugc sti dung lam protein neo dé bién hién
B-glucanase trén bé mit té bao ctia L. reuteri Pg4. Vi
tri trén bé mat va kha nang phan huy 8-glucan caa -
glucanase biéu hién trén bé mit da dugc cong nhan >3,

Mot nghién cttu khéc da chira ring SLP tii L. crispatus
K2-4-3 dugc phan lap ti rudt ga c6 thé dugc stt dung
dé biéu hién céc protein ngoai lai trén bé mit cia mot
s6 chting Lactobacillus khong cé S-layer thi du nhu L.
lactis, suy ra tiém nang st dung neo SLP d€ biéu hién
trén bé mit ctia ban than vét chti vén khong thé ty san
xudt ra SLP>*.

Mot phuong phép neo khac dya vao lién két khong
cdng hoa tri gitia protein v4i thanh cta té bao la thong
qua domain LysM. Déy 1a mot module phé bién trén
thanh té bao, c6 kha ning phan hly enzyme va pro-
tein, 13 tdc nhan gy doc luc & vi khuidn 53, Céc do-
main LysM véi d6 dai khéc nhau tii 44 dén 65 amino
acid, ton tai mét hodc nhiéu ban sao trong méi pro-
tein?, thudng hién dién & viing d4u N hodc ddu C ctia
protein va gin két véi peptidoglycan va chitin °°. Kha
nang gin két nay ctia cac domain LysM da dugc ap
dung rong rai cho cac chién lugc biéu hién trén bé mit
khong bién d6i gene dya trén viéc tao ra protein dung
hgp c6 chita LysM trong mot chiing cht san xuat, vi
du nhu E. coli hoéc L. lactis, sau d6 1a c6 dinh 1én trén
bé mat mot chung cht khong tai t6 hop nao d6 vi du
nhu LAB’. Véi phuong phép nay, chiing chti c6 thé
dugc tron 1an véi protein dung hgp da hodc chua qua
tinh sach, va lugng protein dugc nap l1én trén bé mat
t€ bao co thé dugc kiém soat dé dang hon khi dugc
so sanh v&i cach biéu hién tai t hop thong thusng?.
Nhiéu protein neo c6 chtia motif LysM da dugc phat
hién va ting dung cho muc dich nay>”>>%. Neo protein
(protein anchor, PA) AcmA c6 ngudn goc tu pepti-
doglycan hydrolase ctia L. lactis 1a mét vi du. Neo nay
chita ba motif LysM dai 45 amino acid dugc phén tach
béng céc spacer sequences. Bosma va cdng sy da st
dung PA d€ biéu hién hodc a-amylase (a-PA) hodc
B-lactamase (8-PA) trén bé mit caa cic t& bao lacto-
coccus da quaxtily bdngacid. Cahaienzyme déu hoat
dong khi ching dugc neo mot cach vo tinh bai PA.
Raha va cong su (2005) ciing da st dung chudi lip lai
255 bp ctia viing gin két v6i thanh té bao caa protein
AcmA da dugc dé cap & trén d€ biéu hién ving A1 va
A3 cua protein VP1 ctia enterovirus 71 (EV71) trén bé
mat. Viéc biéu hién thanh cong cic epitope VP1 caa
EV71 trén bé mit cta L. lactis dugc xdc nhén bing
whole-cell ELISA da m6 ra huéng méi d€ phat trién
vaccine uéng. Mot vi du khac lién quan dén chién
lugc khong bién d6i gene nay la MurO tu L. plantarum
hodc Ly5C tit L. fermentum khi biéu hién thanh cong
B-galactosidase trén bé mit L. plantarum>®, hoic trén
cac tébao LAB°® khi ting dung trén pham vi rong hon.
Céc nghién ctiu nay cung cdp phuong thic gan pro-
tein ngoai lai trén bé mit ctia cac chting lgi khudn LAB
khong st dung phuong phép bién d6i gene.
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Neo cong hoa tri

Neo lipoprotein

Lién két cong hoa tri véi mang t€ bao c6 thé dugc
hinh thanh qua céc neo lipoprotein, thudng bao gom
mot SP & ddu N c6 chita motif lipobox trong viing
dau C. Sau khi tiét ra protein theo con duong Sec,
mot diacylglycerol transferase xuc tdc viéc gin cong
héa tri mot cysteine bdo ton trong lipobox v6i mot
phospholipid trong 16p mang, trong khi SP dugc loai
bo bdi peptidase dac hiéu cta lipobox. Do d6, viéc
neo protein tai t6 hop vao mang t€ bao c6 thé dat
dugc bang cich dung hgp mot protein ngoai lai &
vung ha luu cia mét neo lipoprotein thich hgp. Viéc
sti dung neo lipoprotein d€ biéu hién protein ngoai
lai trong LAB da nhé4n dugc tuong d6i it sy chu y
$0 vGi cdc phuong phap biéu hién trén bé mit khéc.
Trong L. plantarum, hai neo lipoprotein khac nhau
la Lp-1261 va Lp-1452 c¢6 ngudn goc tuong ting ti
oligopeptide ABC transporter (Lp-1261) va peptidyl-
prolyl isomerase PrsA (Lp-1452), da dugc st dung
dé biéu hién trén bé mat mot doai dai (Inv) va mot
doan ngan (InvS) cha extracellular domain ctia in-
vasin ti tac nhan gy bénh Yersinia pseudotuberculosis
trén ngudi. SP va ving ctia domain xuc tac chiu trach
nhiém cho qud trinh neo cong héa tri vao 16p ngoai
ctiia mang plasma thong qua cysteine & dau N da bi
chuyén hoa lipid. Su biéu hién thanh céng 1én bé mit
cua Inv va InvS trén bé mit t€ bao Lactobacillus cia ca
hai neo Lp-1261 va Lp-1452 da dugc xéc nhan béng
phén tich mién dich huynh quang va flow cytometry.
DPang chu y, cé hai neo lipoprotein cho két qua hoat
dong t6t nhat trong s cac neo da dugc tht nghiém
voOn chia invasin nguyén ban cé cdu tric kha 16n va
gay ra phan (ing viém manh mé>°. Trong mét nghién
ctiu khac, Kuczkowska va cong su® ciing di sit dung
hai neo Lp-1261 va Lp-1452 d€ gdn CCL3Gag, 1 loai
protein dung hgp bao gom khang nguyén HIV-1 Gag
bi cat ngén va chemokine CCL3 ctia chuét, lén trén
bé mit cta L. plantarum NC8. K&t qua nghién ciu
cho théy khong thé xdc dinh vi tri gin trén bé mit cta
protein neo Lp-1261 khi quan sat bang kinh hién vi, c6
thé la do qua trinh tiét protein hiéu qua thép, c6 qud
nhiéu vi tri chén v6 thanh ctia té€ bao. Trong khi do,
céc t€ bao vi khudn biéu hién CCL3Gag béng neo Lp-
1452 cho thdy tin hiéu huynh quang manh hon nhiéu,
c6 thé do Lp-1452 gitip cho domain CCL3 tiép xuc
nhiéu hon v6i khéng thé.

Neo LPXTG

Mot neo khdc, trong d6 c6 sy hinh thanh lién két cong
héa tri v6i thanh té bao, c6 thé dugc tao ra bing cach
stt dung con dudng sortase (SrtA)°!. Cu thé, protein

tiét ra mang mét neo 6 ddu C, ma ban thin neo nay
¢6 chtta motif LPxTG (LPQTXE trong L. plantarum),
theo sau la mét domain ky nudc va mot dudi tich
dién duong. Domain ky nudc va dudi tich dién giti
cho protein khong bi gidi phéng vao mdi trudng do
d6 cho phép nhén ra motif LPXTG b&i mét transpep-
tidase lién quan dén mang goi la sortase>. Sortase
xuc tdc phan tng cdt lién két peptide, thi du nhu lién
két gitia threonine va glycine trong motif LPxTG va
lién két gitia threonine & d4u C cta protein bé mét véi
ciu néi pentapeptide ctia peptidoglycan °2. Phan ting
déc hiéu nay da dugc khai thac hang loat trong linh
vuc cong nghé sinh hoc nhu tdng hgp nén céc lién
két nucleic acid-peptide va neoglycoconjugate, tuan
hoan protein, danh ddu protein bé mit té€ bao trén
t€ bao s6ng, phuong tién phan phdi vaccine s6ng va

xUc tac sinh hoc toan t& bao®.

Piard va cac dong
nghiép da két luin ring hiéu qua neo ctia protein M6
tit Streptococcus pyogenes v6i thanh té bao cho két qua
rit khac biét trong cac chting chti khac nhau bao gém
L. lactis, L. fermentum, L. sakeva S. thermophilus. Di-
eye va cong su® nghién cttu vé bi€u hién thanh cong
nucease NucA trén bé mit ctia té bao vi khuin L. lac-
tis bing cach st dung tin hiéu phén loai (sorting sig-
nal) & dau C ctia protein M6. Cac tdc gia nay da cé
mot danh gid téng quan vé trong lugng phan ti cta
cac protein dung hgp c6 chia neo véi thanh té€ bao
ctia protein M6. Cac dai c6 trong lugng phan ti 16n
da dugc phat hién trong manh v& thanh té bao cho
théy su hién dién cta cdc manh peptidoglycan c6 kich
thudc khac nhau dugc lién két cong hoa tri véi pro-
tein bé mit. Turner va cdc déng nghiép® dong ¥ véi
quan sat trén khi protein dung hgp Mlp-His6 chia tin
hiéu neo véi thanh té bao 1a LPXTG dugc phét hién
bang ky thuat Western blot véi khdi lugng phan ti cao
hon. Céc tac gida phong doan két qua trén c6 duge la
do qua trinh glycosyl héa protein nay. Gén day, mot
neo vach té bao mdi tii L. plantarum WCFS1 da dugc
tim thdy va stt dung trong biéu hién 37-kDa oncofe-
tal antigene (OFA) trén bé mdt t€ bao L. plantarum
WCFS19. Dya trén trinh tu ctia Lp-2578, 13 mot pro-
tein dugc ghi nhan la protein “bam dinh” trén bé mat
cta thanh t€ bao tu L. plantarum WCEFS1, Fredrik-
sen va cac cong su da thiét ké ba neo chiia LPxTG véi
do dai khac nhau tuong ting véi viing ¢ d6 phtic tap
thép (low-complexity region) da bi cit ngin, viing c6
d6 phc tap thdp con nguyén ven va gan nhu 1a pro-
tein hoan chinh. Di liéu tit nghién ctu da cho thay
ring su khéc biét vé chiéu dai ctia neo anh hudng dén
hiéu qua ctia qué trinh neo va d6 6n dinh cta protein;
tuy nhién sy khac biét nay khong 16n ciing nhu khdng
rd rang dé€ dy doan.
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Hinh 3: Hé thdng vector biéu hién trén bé mat té& bao LAB. (a) Ciu truc vector bi€u hién pSIP409 st dung motif neo
lipoprotein dau N clia mannanase (ManB) trong L. plantarum. Cac gene sppK va sppR ma hoa cac protein trong hé
théng diéu hoa hai thanh phan. Gene quan tam dugc dit dudgi su kiém soat cla chat kich thich bacteriocin cdm
ing manh PsppQ-sakacin Q. Vung chén gene véi cac vi tri enzyme cat giGi han (MCS). Viing sao chép bao gém hai
yéu t6 quyét dinh pUC(pGEM)-ori d6i véi E. coli va 256 lan d6i vai L. sakei va L. plantarum. Gene sang loc khang
erythromycin (ery), va diém két thic phién ma. (b) Cau trdc vung biéu hién st dung motif neo lipoprotein dau N
clia mannanase (ManB) véi céc vi tri enzyme cét gidi han Bglll va EcoRl, L biéu thi trinh tu enzyme Sall. Cac phan
chén chua trinh ty manB dugc hgp nhat véi myc-tag dé phat hién protein. Ppgm va PslpA, phosphoglycerate
mutase (pgm) ti L. acidophilus NCFM va protein I6p S SIpA cla L. acidophilus ATCC 4356. SP1261 va Lp-1261:
peptide tin hiéu va neo lipoprotein. Spase: lipobox véi vi tri phan cét Signal Peptidase Il (Spase) '4.

bang chu y 1a trong mot nghién ctiu gan day cua
Hoang Minh va cong su'4, hé théng vector pSIP
da dugc st dung d€ nghién ctiu chic ning cta hai
phuong phép gin cong hoa tri d€ biéu hién cic en-
zyme lién quan dén linh vyc thyc phdm nhu man-
nanase hodc chitosanase trén bé mat t€ bao cta L.
plantarum nhu la chét xuic tac sinh hoc toan té€ bao
(Hinh 3). Hai khéc biét chinh khi so sanh hai phuong
phap nay la: (i) Protein dugc gin vao mang hoic
thanh té€ bao, két qua la phuong phéap neo vao thanh

t€ bao qua trung gian sortase sé biu hién nhiéu pro-
tein ngoai vi hon phuong phap con lai; (ii) Pau N ctia
protein dugc gén vao bé mit ctia té bao trong phuong
phép st dung lipobox, con phuong phap neo vao vach
t€ bao qua trung gian sortase lai gin protein & dau C.
Viéc st dung hai phuong phép neo cdng hda tri nay dé
biéu hién céc protein muc tiéu khéc nhau trén bé mét
t€ bao Lactobacillus da cho cdi nhin sau sic va toan

dién vé hé théng neo ctia vi khuén.
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PHAT TRIEN CAC PROMOTOR BIEU
HIEN THUONG TRUC G LAB

Nhu da dé cap & trén, viéc phat trién cac cong cu di
truyén d€ san xudt protein va enzyme ngoai lai trong
LAB dang rit dugc quan tdm. Mot s6 cac hé thong
vector biéu hién cam tng da dugc phat trién trong
LAB. Céc vector pSIP dua trén promoter cam tng
manh Pyyp4 v6n danh riéng cho ching chu Lactobacil-
lus, da dugc chling minh 1a cung cdp muic 9 biéu hién
cao, kiém sodt chit ché bang lugng nano gram dugc
thém vao ctia tac nhin cam tng la peptide cam ting
(induction peptide, IP). Nhin chung, hé thdng vector
biéu hién cdm ting hiiu ich trong trudng hgp cdn phai
dat dugc mtic sén xudt tdi da cla protein tai t& hgp
tai mot thoi diém nhdt dinh va cu thé ctia qué trinh
nudi cdy, hodc khi protein cé tic dong tiéu cuc dén

66 Ngoai ra,

qua trinh chuyén hoéa t€ bao vi khudn
ngay cang c6 nhiéu sy quan tam déi véi sy phat trién
ctia LAB vdi vai tro la nha mdy san xudt tai ch6 hodc la
phuong tién phéan phdi cic hgp chat diéu tri hodc en-
zyme trong co thé ngudi, nhung di€u nay khién cho hé
théng biéu hién cam ting khong con phit hop 7. Déi
v6i cac ting dung nay, chién lugc stt dung cac vector
biéu hién thudng tryc lién quan dén san xuét protein
& miic mong mudn sé la mot giai phap thay thé kha
thi. Pang chu y 1a cdc promoter vi khudn c6 chung
dac tinh co thé ¢ tac dong va cudng do khac nhau
trong LAB; do d6, cin thiét phai xac dinh, danh gid cac
promoter va kiém tra tinh hiéu qua ctia cac hé thong
vector bifu hién khic nhau cho mdi vat chtt m&i®.
Nhin chung, c6 ba chién lugc chinh dé tim kiém va
xac dinh cac promoter c6 ngudn goc tii L. lactis va cac
LAB khéc hién hiiu bao gom: (a) St dung cac vector
sang loc mang promoterless reporter genes; (b) Phian
14p cac promoter tif cac gene house-keeping manh va
thudng truc; (3) Tao ra cac promoter tong hgp ti cac
consensus promoter 2. Rud va cong sy d phat trién
mot thu vién promoter tdng hop (synthetic promoter
library, SPL) cho L. plantarum dya trén cdch tiép cén
cua Jensen & Hammer, trong d6é mét thu vién cac pro-
moter nhén tao cho L. lactis thu dugc bang cach sip
xép ngdu nhién spacer sequence von phén tach céc
consensus sequences ctia promoter. SPL thu dugc da
cung cdp mot loat cac promoter thudng truc s& hitu
céc thé manh khac nhau trong san xuét én dinh pro-
tein; va cdc promoter manh nhét, dién hinh 1a Py,
da mang lai san lugng protein tuong duong véi na-
tive rRNA promoters®. Tauer va dong nghiép®® da
so sanh chtic nang ctia bon promoter thuong truc bao
g6m Pyy, Py r33, Pryp3a va Poyp va ki€m tra bi€u hién
trong t€ bao chit ctia gene mCherry v6i muc dich
cung cdp mot hé thong thudng truc phu hgp cho cac

ung dung trong 1én men thyc phdm hoéc phin phéi
thudc trong diéu kién in vivo. Promoter Py; dugc
danh gid 13 promoter manh nhét. Viéc biéu hién cling
dat dugc két qua t6t khi stt dung ca hai promoter méi
13 Py, 33 va Py, 34, hién c6 sin dudi dang cac yéu t6
bé sung d€ thic ddy qua trinh biéu hién thudng truc
trong L. plantarum va L. buchneri trong khi promoter
P.r, cho hiéu qua rét yéu. Do dé, viéc danh gid do
manh clia cac promoter thudng tric nay co thé cé ich
cho su phat trién cac hé thong biéu hién thudng truc
trong LAB, tii muc d6 san xudt trung binh cho dén
manh.

Trong mét nghién cttu gin day, anh hudng ctia ba pro-
moter thudng truc 1a pgm, slpA va slpB dén biéu hién
dang tiét va biéu hién trén bé mit clia gene manB
trong chung chu L. plantarum da dugc tién hanh so
sanh. Nhiing promoter thudng truc nay dugc danh
gid la yéu t6 tiém nédng cho khé ning biéu hién trong
ndi bao ctia cic protein ngoai lai trong lactobacilli.
Promoter cho dot bién phosphoglycerate (phospho-
glycerate mutase, pgim) la mdt promoter thudng truc
manh ¢ ngudn gbéc tit L. acidophilus NCFM, von
14 mot chung lgi khuén da c6 lich st dugc stt dung
réng rai trong cic san phdm bd sung dinh dudng, cac
san phdm tit siia va stia cong thic cho tré so sinh
(Hinh 4)7:%¢, Promoter pgm dugc x4c dinh dya trén
phén tich bo gene da chiing minh mot s6 operon biéu
hién khac biét € dép ting v6i cdc ngudn carbohydrate
hodc biéu hién thudng truc bat ké nguén carbohy-
drate®. Tri Duong va cong su da phat hién ra mtic do
biéu hién ctia GUS, vdn chiu kiém sodt bsi promoter
thuong tryc pgm, cao xdp xi 10 1an so véi muc biéu
hién trong ciu tric cdm tng & hai chiing cht 1a L. aci-
dophilus va L. gasseri. Promoter da c6 thé diéu khién
biéu hién ctia operon oxalate, cai thién ddng ké qud
trinh phan hty oxalate clia L. gasseri ATCC 33323.
Két qua nay cho thdy viéc st dung mot hé théng vec-
tor biéu hién thudng truc dua trén promoter pgm c6
thé1a mét cong cu hitu ich d€ biéu hién vugt mic cac
protein va enzyme mong muén trong lactobacilli va
cac chiing khac ctia LAB.

Promoter slpA ctia L. acidophilus ATCC 4356 da dugc
nghién ctiu rong rai trong phit trién cac hé thong biéu
hién gene ngoai lai trong mét loat cdc chiing cht Lac-
tobacillus. Promoter slpA da dugc chiing minh la cé
hiéu qua cao khong chi trong chiing cht tu nhién ma
con trong ca chung L. casei ATCC 393, von khong s¢&
hiiu S-layer protein*®%. Dang chu y, viing promoter
ctia vi tri biéu hién gene slpA tii L. acidophilus bao gom
hai promoter tiém ningla P-1 (vi tri -228 dén -198) va
P-2 (vi tri -335 dén -303) (Hinh 5). Két qua nay cho
théy lugng mRNA dugc dinh huéng bsi mot cdu truc
nhiéu promoter cé thé cao hon so v6i khi chi dugc
dinh huéng ctia mot promoter 8.
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oma AGAGAN

ttttgtttttcatgatttttacacttctcttagtatgcttttgttataag

K N K M RBS
<+— LAO184

ttagcacaaaaaagcagaaaataaaaagtagaaataaaaaaagatgtttt

tttgcccatatctctatgaaaaaaactgtgaaatgtgtaaaatatggatg

aaacattgaatttaaaAGGAGAtatttcATGtcaaaattagttttaatee

RBS M 8§ K L V L

PGM —p

Hinh 4: Vung trinh tu géc clia promoter pgm (69)

A-15 = TGAGGATARAG
TTGTTTGATAAATGCTCAACTTTAAGTAATTTTAAGGACGCTAACTAACTG
TGGGGGATGAAATAARAGCCAATAGAARAAGCGAACCTAATAAGATTAATC

TTTAGGAAAATCGAATAAAAATATTACTTTTTTGATATGTTTTGTCATAG

R ——— P A ——

—=
TTTCGTAAAATTTAGTAAAGATTACGAGCGATAAATAGAGAACTTAATCT

Promoter P-2
-35 -10

TTGTCTTTTTCTTGCTATAGCTAGGTTTAGCACATTTTACAATTTTAAAG

TGCTTGTAATGCTTGTGGGGTAAGCGGTAGGTGAAATATTACAAATAGTA

3 Promoter P-1 T

TTTTTCGGTCATTTTAACTTGCTATTTCTTGAAGAGGTTAGTACAATATG
. A-13
AATCGTGGTAAGTAATAGGACGTGCTTCAGGCGTGTTGCCTGTACGCATG

slpA mRNA (-191)
CTGATTCTTCAGCAAGACTACTACCTCATGAGAGTTATAGACTCATGGAT

CTTGCTTTGAGGGTTTTGTACATTATAGGCTCCTATCACATGCTGAACCA

A-10

TATGGCCTATTACATTTTTTTATATTTCAAGGAGGAAAAGACCACATGARG

RBS

I

+6

{pre)S 5-protein

Hinh 5: Trinh tu nucleotide trudc khi bat dau dich ma gene slpA clia chuing L. acidophilus hoang dai ATCC 4356

(48)
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KET LUAN

Bai bdo nay trinh bay tdng quan vé cic hé thdng biéu
hién protein ngoai lai § dang tiét va biéu hién trén bé
mat ctia LAB, va mot s6 gidi phdp nhim ting hiéu qua
biéu hién ctia ching. Mic du ¢6 rét nhiéu tiém ning
da va dang dugc chting minh, nhung thuc t&1a dé c6
thé 4p dung phé bién cic hé thong biéu hién & LAB,
cac nha khoa hoc c4n phai c6 thém nhiéu nghién ctiu
sau hon vé6i hy vong ring trong tuong lai, cic nghién
cttu nay sé c6 thém nhiéu dot phd nham dua Gng dung
ctia cac ching dén tat ca cac linh vic cta cudc song
con nguoi.

DANH MUC CAC TU VIET TAT

LAB: Lactic Acid Bacteria

GABA: Gama-Aminobutyric Acid

CM: Cell Membrane

Cyto: Cytoblast

CW: Cell Wall

OM: Double-Stranded Ribonucleic Acid
SRP: Signal Recognition Particle

SP: Signal Peptide

SPase: Signal Peptidase

SLP: Surface (S)-Layer Protein

SLH: S-Layer Homology

PA: Protein Anchor

LPS: Lipopolysaccharide

NICE: Nisin Controlled Gene Expression System
SICE: Stress - Induced Controlled Expression
IP: Induction Peptide

HK: Histidine Kinase

SPL: Synthetic Promoter Library
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ABSTRACT

The strong development of novel protein expression systems, especially in lactic acid bacteria, has
attracted a lot of attention and presented many challenges for scientists, not only in terms of safety
but also in the ability to preserve food. With the advantage of possessing a rigid cell wall struc-
ture and typical acid resistance, lactic acid bacteria have become a potential target not only as a
cell factory for producing recombinant proteins used in the food industry but also as a means of
delivering antigens for mucosal vaccine development. To achieve this goal, a series of target pro-
tein expression systems have been developed in many lactic acid bacteria. This review summarizes
recent developments in foreign protein expression systems in both secretion and surface display
forms in lactic acid bacteria, including prominent examples such as Lactococcus lactis and Lacto-
bacillus plantarum, as well as current research on developing promising promoter systems to not
only improve their ability but also increase their expression efficiency on the surface of lactic acid
bacteria.
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