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TOM TAT

Ectoin la chéat diéu hoa thdm thau do vi sinh vat wa mén téng hop dé chéng lai ap lwc thdm thau
do ndng d6 mudi cao. Nhér kha ndng bao vé té bao va duy tri d am, ectoin dwoc trng dung rong
rai trong dwoc my pham. Quy trinh san xuét truyén théng tir Halomonas elongata theo phwong
phap “bacterial milking” con han ché do hién twong &n mon thiét bi va chi phi cao. Nghién ctru
nay véi muc tiéu sén xuat ectoin trong Escherichia coli bang cong nghé tai té hop va so sanh
nang suat gitra chiing hoang da va chiing dot bién. Plasmid chira cum gen ectABC dwoc dua
vao 2 chiing E. coliW3110 (hoang d&) va E. coli AOmpC (mét protein porin OmpC). Vi khuan sau
khi chuyén gen dwoc nudi trong méi trwedng LB bd sung ampicillin trong 24 gié. Cadm &ng biéu
hién gen bang IPTG va nuéi & 20—22 °C trong 20 gi®. Sau dé, tinh ché ectoin bang nhwa trao dbi
cation va c6 quay & 60 °C, thu sdn phadm dang tinh thé. Phan tich két qua bang phwong phap
HPLC & 210 nm va FTIR dé danh gia chat lwong san pham. Két qua cho thay hai ching E. coli
W3110 va E. coli AOmpC déu san xuét ectoin sau 24 gi& nudi cay. Tuy nhién, E. coli AOmpC thu
duwoc 8,0 g/L, cao hon so véi E.coli W3110 thu dwoc 4,1 g/L. Két qua phan tich HPLC va FTIR
xac nhan san pham |4 ectoin, v&i cac dinh d&c trung trong phd. Nghién ctru cho thy cong nghé
tai td hop 1a phwong phap hiéu qua trong sén xuat ectoin tir E. coli. D6t bién mat OmpC gilp

tang ndng suét, cai tién ching phuc vu nganh duwoc my pham.
Tw khéa: Ectoin, E. coli W3110, E. coli AOmpC, cdng nghé tai té hop, HPLC, FTIR.

ABSTRACT

Ectoine is an osmolyte synthesized by halophilic microorganisms to counteract osmotic stress
caused by high salt concentrations. Due to its cell-protective and moisturizing properties, ectoine
is widely used in pharmaceuticals and cosmetics. Traditional production from Halomonas
elongata using the "bacterial milking" method has limitations, including equipment corrosion and
high costs. This study aims to produce ectoine in Escherichia coli using recombinant technology

and compare the yield between wild-type and mutant strains. A plasmid containing the ectABC
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gene cluster was introduced into two E. coli strains: W3110 (wild type) and AOmpC (lacking the

porin protein OmpC). The transformed bacteria were cultured in LB medium supplemented with

ampicillin for 24 hours. Gene expression was induced with IPTG, followed by incubation at 20—

22 °C for 20 hours. Ectoine was purified using cation exchange resin and rotary evaporation at

60 °C to obtain crystalline products. The product was analyzed by using HPLC at 210 nm and

FTIR for quality evaluation. Both E. coli W3110 and E. coli AOmpC produced ectoine after 24
hours of cultivation. However, E. coli AOmpC yielded 8.0 g/L, higher than E. coli W3110 (4.1 g/L).

HPLC and FTIR analyses confirmed the products as ectoine, showing characteristic peaks. The

study demonstrates that recombinant technology is an efficient approach for ectoin production in

E. coli. The AOmpC mutation enhances yield, offering potential for strain improvement in large

scale cosmeceutical production.
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I. DAT VAN PE

Ectoin lan dau tién dwoc phat hién trong vi
khudn Ectothiorhodospira halochloris  b®i
Galinski 1985. Ectoin (1,4,5,6-
tetrahydro-2-methyl-4-pyrimidinecarboxylic

vao nam

acid) 1a mot dan xuét acid amin dj vong cla
aspartate, 1an diu tién dwoc phat hién & vi
khuin wa mubdi Ectothiorhodospira halochloris
sbng & nhirng diéu kién vd cung khac nghiét
nhw hé mudi, sa mac..." Ectoin c6 kha ndng hép
thu va duy tri nwéc trong cac té bao, tlr d6 hinh
thanh I&p mang bao vé té bao khéi cac tac nhan
gay stress nhw nhiét dd cao, ap suét thdm thau,
tac nhan gay oxy hdéa giup duy tri sy toan ven

cAu truc té bao.2*

Co ché bao vé té bao cua ectoin dem lai
nhiéu ¢ng dung tiém nang trong Iinh vc y sinh,
cham séc da va dwoc my pham. Nhirng nghién
ctru da chirng minh kha nang gitr &m, giam |do

héa va bao vé mé khdi cac tbn thuwong do tia

UVB, xa tri hodc hoa tri clia chéat nay, khién no
tréd thanh mét ng vién ly twédng cho cac san
pham cham séc strc khde.® Mot sé nghién ctru
con cho thay ectoin c6 kha nang (rc ché cac
cytokine tién viem nhw TNF-q, IL-6 va IL-18,
qua dé gilp gidm viém & mc dod t& bao.35°
Diéu nay rat quan trong trong viéc gidm phan
trng viém trong cac bénh ly nhw viém da, viém

niém mac miéng va viém mii xoang cép tinh.

Ectoin hién dang dwoc san xuét trén quy md
cong nghiép dwa vao mét quy trinh truyén théng
cé tén goi “tao sita & vi khudn - Bacterial
milking”. Trong quy trinh nay, chdng vi khuan
Halomonas elongata dwgc nubi trong moi
trwdng c6 ndng d6 mubi cao dé kich thich téng
hop ectoin, sau d6 trdi qua séc thdm thau dé
gidi phong ectoin vao méi trwérng ndng dé mubi
thap.” Tuy nhién, thoi gian 1én men thwong kéo
dai, san lwong ectoin twong ddi thap va ndng
do mubi cao an mon thiét bi. Tinh chét ion hoa

manh ctia mubi phan trng dién hoéa véi kim loai
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trong thiét bi gay ra hién twong an mon dién
héa. Hon nira, viéc tdng gidm néng do muéi lién
tuc tao ra sy thay déi méi trwdng, 1am cho 16p
bao vé kim loai mat &n dinh va dé bj pha v&. Dé
khac phuc nhirng han ché do dé man cao trong
quy trinh san xuét truyén théng bang vi khuan
wa man, nhiéu nd lwc da dwoc thwc hién nham
thiét ké lai qua trinh sinh téng hop ectoin trong
cac vi khuan khéng wa mén. Trong d6, vi khuén
Escherichia coli dwoc lwa chon dé san xuét
ectoin théng qua tai td hop, biéu hién cum gen

ectABC tir Halomonas elongata vao E. coli.

Nhiéu nghién clru trwdc day tap trung vao toi
wu hoa san xuét Ectoin & Halomonas elongata
hoac cai tién biéu hién Ectoin trong dong E. coli
chudn (vi du nhw BL21 hodc W3110). Tuy
nhién, s6 lwong nghién clru danh gia anh
hwéng clia cac dot bién lién quan dén hé théng
van chuyén chat qua mang té bao dén hiéu suét
tdng hop Ectoin van con han ché. Gen OmpC
ma hda cho kénh porin mang ngoai, dong vai
trd quan trong trong viéc diéu hoa ap suat thdm
th4u va van chuyén cac phan t&r nhé qua mang
té bao vi khuan.238 Viéc loai bd OmpC c6 thé

lam suy gidm kha nang thich nghi ctia vi khuan

v&i sw bién dbi 4p suat thdm thau, ké ca trong
diéu kién néng dd mudi thdp. Sy suy yéu nay
kich thich co’ ché bao vé néi bao, bao gém tang
cwdng téng hop Ectoin, nham bao vé cau tric
va chirc nang cla té bao.* Muc tiéu ctia nghién
clru nay la san xuét Ectoin tlr chiing E. coli bién
ddi gen va danh gia s khac biét vé& nang suét
gitra ching hoang dai E. coli W3110 va chung
dot bién E. coli AompC.

Il. DOl TVONG VA PHUONG PHAP
1. Péi twong

Vi khuén Escherichia coli la vi khuan khong
wa méan, duwoc lwa chon dé san xuét ectoin bang
coéng nghé tai té hop. E. coli cé wu thé don gian
vé mat di truyén, kich thuwéc bd gen twong dbi
nhd cling tbc d6 phat trién nhanh chéng véi thoi
gian mot thé hé chi trong khodng 20 phut, nén
cho kha nang san xuét tét trong cac quy trinh
lén men. Chiing E. coli mang cac dét bién khac
nhau la moén qua tr nhém nghién ctru cia Hosni
Sassi va cOng s trong céng trinh "Segregostat:
mot khai niém méi dé kiém soat dong luc da
dang hoa kiéu hinh trén vi du vé vi khudn Gram

am".°

Bang 1. Thanh phan dbi twong nghién ctru

Chung

Dic diém sinh hoc

E. coli DH5a

Chung tao dong, nhan ban plasmid

Dong khéng dét bién, 1am déi chirng chuan, khée manh, biéu hién én

E. coli hoang dd W3110 ]
dinh

E. coli dét bién AOmpC

Giam tinh thAm mang ngoai

2. Vat lieu

Plasmid pTrcECT (Addgene #75477) co kich
thwéec 6690 bp, mang trinh tw gen ma hda

enzym tdng hop ectoin ti tién chat aspartate.

Plasmid pTrcECT dwoc phat trién béi phong thi
nghiém cua GS. Xixian Xie, dwoc str dung trong

nghién cru s&n xuét ectoin |én men & E. coli.10
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Ngoai ra, thay thé promoter tw nhién ppc bang
trc nham ti wu héa hiéu suét biéu hién protein
tai té hop trong E. coli. Promoter trc 1a mét
promoter lai gitba promoter trp va lac, dwgc cam
rng bdi IPTG. Trong khi promoter ppc la
promoter tw nhién, thwd'ng hoat ddng lién tuc va
khéng c6 kha nang diéu hda bang IPTG, déng
thdi c6 thé khong dwoc RNA polymerase cla
E. coli nhan dién hiéu qua, dan dén biéu hién

yéu hodc khong 6n dinh. Trong khi d8, promoter

(182 .. 204) M13/pUC Reverse

(6372) Hpal

(6077) Apal
(6073) PspOMI

(5866) MIul

{5535 .. 5554) LacI-R

(5429) Nsil /
(5405) MauBI |
(5338 .. 5360) P[:"EX 3 .

(5337) Pfol —-1iff

(5213) BstZ17I ||

{5178 .. 5197) pRS-marker ""','L-.

(5161) NdeI '
(5080 .. 5097) L4440
(4982) Pcll

{4827 .. 4846) pBR322ori-F —

(3525 .. 3544) Amp-R

trc khéng chi twong thich tét véi E. coli ma con
cho phép kiém soat mirc do biéu hién gen muc
tiéu, gidam ganh ndng chuyén héa va han ché
doc tinh do biéu hién qua murc protein. Nho do,
promoter trc dwoc wa chubng trong cac rng
dung cbéng nghiép va nghién ctru sinh hoc phan
tlr, dac biét khi can biéu hién cac protein ngoai
lai nhw cum gen ectABC dé san xuét cac hop

chét c6 gia tri ectoin (Hinh 1).

_EcoRI (217)

Zral (411)
" AatlIl (413)

| P P
=i ~ _-PmII (577)

%\ TspMI - Xmal (1272)
\— Smal (1274)

W sgrar (1379

—— Eco53kI (1759)
"Sacl (1761)

[f— BIpI (1931)
“NotI (1963)

Csil - SexAI * (2118)
Y/~ Bsu3Bl (2178)

_Acc651 (2404)
/. Kpnl (2408)

_BamHI (2753)
~ Xbal (2759)
~-Sall (2765)

PstI - SbfI (2775)
T HIindIII (2783)

pBAD Reverse (2821 ..2838)
B T1 terminator

rmB T2 terminator

Hinh 1. Plasmid pTrcECT

2. Méi treorng nudi cay

M6i trwdng Luria-Bertani (LB) dwoc str dung dé
nudi cay va tang sinh E. coli trwéc khi chuyén
sang giai doan san xuét Ectoin. Méi trudng LB

dwoc cung cap béi hang Himedia, xuét x& An

Do. Mbi trvdng M9 duwoc str dung cho giai doan
nudi cdy san xuat Ectoin. Thanh phan méi
trwdng M9 gbm K:HPO,4 0,7 g; KHPO4 0,54 g;
MgS04.7H,O 1 g; CaCl.2H,O 0,2 g;
FeS04.7H20 4 mg; NH4Cl 0,5 g; ZnS0O4.7H,0
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100 pg; MnCl2.4H,0O 30 pg; HsBOs 300 ug;
CoCl..6H.0 200 pg; CuCl.2H,O 10 ug;
NiCl2.6H.0 20 pg; Na:MoOs.2H.O 15 ug;
Glucose 5 g; Chloramphenicol 100 ug va wéc

khir khoang vira da 1 L.
4. Phwong phap
Tao té bao kha nap

Tao té bao kha nap cac dong E. coli & Bang
1 bang phwong phap tiép xtc véi ion Ca2+ gay
trung hoa dién tich va tao nhirng 16 hdng tam
thoi khién mang té bao c6 thé nhan plasmid tai
t6 hop. Thuwc hién tao té bao kha nap theo cac
bwéc: Cay mot khuan lac riéng ré E. coli vao
moi trwong chira 10 mL LB, I&c 200 vong/phut
¢ 37 °C qua dém. Sau do, pha loang dich nudi
céy ty 1& 1:100 (0,1 mL — 10 mL) trong méi
trwdng LB va tiép tuc l4c & 37 °C dén khi OD600
dat 0,45-0,55. Hat 1 mL dich nuéi cay vao
eppendorf, ly tdm 10.000 rpm & 4 °C trong 1
phut dé thu té bao. B4 bé méi trwérng va phan
tan nhe t& bao trong 1/10 thé tich (0,1 mL)
CaCl2 0,1 Mlanh, ly tam 5.000 rpm & 4 °C trong
1 phat dé thu té bao. B4 bé dich ndi va phan tan
nhe té bao trong 1/2 thé tich (0,5 mL) CaCl2 0,1
M lanh, dat eppendorf trong da bao it nhat 30
phut. Ly tam 2.500 rpm & 4 °C trong 2 phut dé
ldng té bao. Phan tan nhe té bao vao 1/10 thé
tich (0,1 mL) CaCl2/glycerol 0,1 M/12,5% lanh.
Céc té bao kha nap hoan thanh cé thé sir dung
ngay hoac bao quan & -80 °C. Tranh gay séc
nhiét t& bao vi sau qua trinh xt ly, thanh té bao
dé vo.
Bién nap plasmid vao cac chiing E. colibang

phwong phap héa bién nap

Trwdc tién, plasmid pTrcECT (Addgene
#7547T) co kich thuwdc 6690 bp, mang trinh tw

gen ma héa enzym tdng hop ectoin duwoc chiét
bang bo kit chiét plasmid DNA-spinTM Plasmid
DNA Purification. Sau do, plasmid pTrcECT
dwoc bién nap vao chiing tao dong E. coli DH5a
nham nhan ban sb lwong 16N plasmid. Quy trinh
thwe hién phwong phap héa bién nap nhu sau:
Ra déng eppendorf chira té bao kha nap trong
da. Sau do, hat 10 pl plasmid vao 50 pl té bao
kha nap. Khudy nhe bang dau tip, khéng duoc
vortex. Sau do, U eppendorf trong da 2 phut.
Sbc nhiét trén may 0 nhiét khé & 42 °C trong
dung 30 giay. Dat eppendorf lai vao da, u 2
phat. Tiép theo, hat 950 ul méi trwdng LB vao
eppendorf. Lac G & 37 °C trong 1 gior dé té bao
dwoc phuc héi. Sau 1 gi&r, hut 500 pl té bao 1én
dia thach LB c6 bd sung khang sinh ampicillin
nong dd 100 pg/mL (lwu y dia thach phai that
khé mat truéc d6). Trai déu dén khi mat thach
khé. Cac thao tac dwoc thwc hién trong ta an
toan sinh hoc. Cudi cung, G dia thach & 37 °C
qua dém. Tiép theo, tién hanh chiét plasmid tai
t6 hop pTrcECT tir ching E. coli DH5a bang bd
kit chiét plasmid DNA-spinTM Plasmid DNA
Purification. Plasmid sau khi chiét dwoc kiém
tra kich thwéc bang phwong phap dién di trén
gel agarose 1%, dién thé khong déi 100-120 V
trong khoang 3045 phut. St dung thang déi
chiéu SiZerTM -1,000 DNA Marker. Tiép theo,
thwe hién quy trinh bién nap plasmid pTrcECT
vao E. coliW3110 va E. Coli AOmpC twong tw
nhw quy trinh bién nap plasmid vao E. coli
DH5a.

Nubi cay san xuat ectoin

Ching E. coli sé dwgc hoat hda trong moi
trwdng LB (kém ampicillin) trong 24 gi¢. Sau
do, huyén dich vi khudn duwoc chuyén vao méi
trwong M9 v&i mat do té bao ban dau OD600
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dat khoang 0.5, l&c v&i téc dd 150 vong/phut.
Sau 4 tiéng, cdm (rng bang IPTG. Tiép tuc U vi
khuan & 20-22 °C trong khoang thoi gian 20

gi& dé qua trinh san xuét ectoin dién ra.

Tinh ché ectoin bang phwong phap sac ky

trao dodi ion

Sau khi nuéi cdy, vi khuan sé dwoc ly tam &
10.000 rpm trong 10 phut dé thu té bao. Té bao
sé duoc pha bang phwong phap siéu am dé thu
lwong ectoin nodi bao, ddng thoi cé thé dwoc st
dung dé kiém tra bang SDS-PAGE, phat hién 3
enzym ectA (~25 kDa), ectB (~45 kDa), ectC
(~16 kDa)'. Quy trinh phan tich SDS-PAGE
nhw sau: Dich ndi dwoc trén véi dung dich tai
mau (gébm 125 mM Tris-HCI, pH 6,8; 20%
glycerol; 4% SDS; 10% B-mercaptoethanol va
0,5 mg/mL bromophenol blue) theo ty 1& 4:1,
sau do dwoc dun séi trong 5 phat nham bién
tinh protein. H6n hop sau d6 dwoc ly tam &
10.000 x g trong 1 phut, va 20 uL dich thu dworc
duwoc nap vao gel polyacrylamide. Qua trinh
dién di duoc tién hanh & hiéu dién thé khong
ddi 120 V trong 80 phut. Sau dién di, gel dwoc
nhuém trong 12 gi® bang dung dich nhuém
(100 mL) bao gém 45 mL methanol, 45 mL
nwéc cat hai 1an (ddH,0), 10 mL acid acetic
bang va 0,25 g Coomassie Brilliant Blue. Tiép
theo, gel dwoc tdy mau trong hon 4 gi®& béng
dung dich tdy mau (100 mL) chtra 45 mL
methanol, 45 mL ddH,O va 10 mL acid acetic
b&ng cho dén khi nén gel dat d6 trong mong
mudn."" Mau dich chiét ectoin dwoc tinh ché
bang phwong phap sac ky 16ng trao di ion trén
hé théng sac ky AKTA Start s&¢ dung cot trao
ddi cation, tham khao cac phwong phéap tinh

sach ectoin bang sac ky trao dbi cation da dwoc

cong b trwéc day.™? Quy trinh thwe hién tinh
ché nhw sau: Chuan bji mau dich ectoin dwoc
loc qua mang loc 0,22 ym. Sau do, pha loang
10 1an v&i dém lién két trwdre khi tién hanh sac
ky. Lwu y luén git¥ lanh mau & 4 °C. Chuan bj
thanh phan dém bao gdm: dém lién két (binding
buffer) Tris-HCI 20 mM, diéu chinh dén pH= 8
bang dung dich HCI dam déc, loc ap suét giam
qua mang loc 0,45 ym, dém rira giai (elution
buffer) Tris-HCI 20 mM, NaCl 1 M, pH= 8, diéu
chinh dén pH= 8 bang dung dich HCI dam déc,

loc ap suét gidam qua mang loc 0,45 pm.
Phwong phap phan tich sé liéu

Phéan tich di liéu HPLC: D{¥ liéu tlr phuwong
phap HPLC sé& dwoc phan tich dé xac dinh ndng
do ectoin trong cac mau, tir d6 danh gia hiéu
suét san xuét ectoin cla tirng ching vi khuan.
S dung cot TSK-GEL C18 va pha dong la hé
dung mdi nwéc/acetonitril (95/5, thé tich/thé
tich). Ché do6 dang dong, véi tdc d6 dong 1
mL/phut & nhiét dd 20 °C. S& dung dau do UV
sé phat hién ectoin & bwédc séng 210 nm. Dwa
vao dién tich peak tir biéu d6 HPLC, dbi chiéu
véi dwong chudn ectoin. Tinh néng d6 ectoin
theo thé tich dich nudi, tv d6 quy dbi ra san
lwong g/L. Sau do6, Iwa chon dwgc dong E. coli
dot bién cho hiéu suét san xuét ectoin cao nhét.
Ky thuat s dung phdn mém Excel hodc phan
mém GraphPad. Ngoai phan tich HPLC, phd
UV va FTIR dwoc str dung dé xac nhan dac tinh
hoa hoc cla ectoin. Phd UV ghi nhan tin hiéu
hép thu d&c trwng tai 210 nm, phu hop véi ciu
trac vong imidazolidone. Phd IR cho thay cac
dai hép thu d3c trwng: C=0, N-H va C-N, xac
nhan sy hién dién va do tinh khiét cla ectoin

sau khi tinh ché.
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lll. KET QUA VA THAO LUAN

1. Chiét plasmid tai t6 hop tir chiing tao dong E. coli DH5a va bién nap vao chiing san xuét
E. coli W3110

Hinh 2. Két qua dién di plasmid pTrcECT.
(Giéng 1: mau chiét plasmid pTrcECT)

Hinh 2 thé hién két qua dién di gel agarose 1% cho théy giéng 1 c6 bang DNA twong dwong véi
kich thwérc 6690 bp. Két quéa dwoc so véi bang trén thang chuan 1.000 bp.

Hinh 3. Két qua dia bién nap plasmid pTrcECT vao chang E. coli W3110 (trai)
va E. coli AOmpC (phai)

2. Két qua dién di SDS-PAGE bang rd rang, véi khdi lwgng phan tr wéc tinh
khoang ectA (~25 kDa), ectB (~45 kDa), ectC
(=16 kDa) nhuv dwoc quan sat qua phan tich
SDS-PAGE (Hinh 4).

Su biéu hién clia cum gen ectoin (ectABC)
trong E. coliW3110 va E. coli AOmpC tao ra ba
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Giéng 3: dich ndi cta dich chiét té bao tv E.
coli AOmpC da dwoc cam rng.
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3. Két qua phan tich phd hdng ngoai

Phd héng ngoai (FTIR) cla mau cho thay
céac dinh hap thu dac trung phu hop véi cau trac
cua ectoin. Dairong & 3346,50 cm™ va 3178,69
cm™ biéu thi dao dong kéo gian lién két N-H,
dac trwng cho nhdm amin va amide trong vong
pyrimidin cua ectoin. Dai tai 2943,37 cm™ lién
quan dén dao déng C—H ctia nhém methylene
(-CH,-). Binh ré nét & 1627,92 cm™" va 1550,77
cm™ twong ng véi dao dong C=0 (amide I) va

N-H uén (amide II), xac nhan sy hién dién cla
nhém amide. Ngoai ra, cac dinh tai 1296,16
cm™ va 1035,77 cm™ phan anh dao doéng C-N
va C-0, trong khi cac tin hiéu & 661,58 cm™ va
597,93 cm™ goi y dao ddng ngoai mat phang
cla vong di vong. Su twong ddng gitra cac vi tri
va hinh dang dinh so vé&i phd IR chuan cla
ectoin khéng dinh san pham ectoin thu dwoc c6
dd tinh khiét cao (Hinh 5).

Hinh 4. Phan tich SDS-PAGE cua cac
protein ectA, ectB va ectC dwoc biéu hién
trong E. coli.

M: thang chuan khéi lwgng phan tt protein;

Giéng 1: dich néi cta dich chiét té bao tv E.
coli tai t6 hop chwa dwoc cdm (rng:

Giéng 2: dich néi cta dich chiét té bao tv E.
coliW3110 (WT) da dwoc cam rng;

- Ectoinel —
] 2
75 i
- <
= &
%T | ~
= « |
[}
50— b @
el 3 =
©
= ‘ @
= ~
= B!
23
25— o
0 LA S e B e B S B B e ey e T S e e e e e LA s s e e s e L e e
4000 3600 3200 2800 2400 1600 1400 1200 1000 300 600 400
Ectoine cm-1
Item - Value Peak Intensity Corr. Base (H) | Base (L) Area |Corr. Area| Comment
Spectrum name Ectoine1 Intensity
Sample name Ectoine 1 1597.93 59.08 25.16 607.58 553.57 1048.769 |308.680
Sample ID Ectoine 2 |661.58 57.07 11.35 700.16 650.01 1257.456 [9.866
No. of Seans 6 3 [1035.77 |40.02 43.99 1082.07  [989.48 3180.416 [1700.151
Resolution 4 jeme1] 4 [1296.16 [67.65 20.78 132895 |123058 |1659.380 |548.916
Apodization Happ-Genzel 5 [1550.77 [70.02 19.20 1562.34 |1510.26 |914.446 |366.834
6 [1627.92 |69.07 20.10 1651.07 |1598.99 [968.100 |400.834
7 12600.04 |84.91 1.47 262512 1258847 |506.324 |21.644
8 |2943.37 |65.50 3.38 2960.73  [2927.94 1061.739 [41.290
9 |3178.69 |59.75 17.78 3273.20 1312275  [4221.722 |1051.227
10 |3346.50 |84.82 2.41 3381.21 3338.78 |508.727 |25.006

Hinh 5. Phd héng ngoai (FTIR) clia mau cé cac dinh hap thu dic trwng phu hop véi cau tric

cla ectoin
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4. Két qua phan tich phé UV

Phd hap thu UV (Hinh 6) cho thay ectoin c6
dinh hap thu cwc dai tai 211 nm va mét vai hap

thu nhé & 254 nm, phu hop véi dac tinh phé cla
mALl

ectoin da dwoc cong bd trong nghién ctvu cla
Meyer va cbng sy (2017) trén Scientific

Reports.™

P
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Hinh 6. Phd hap thu UV clia ectoin ctia nghién ctru nay

5. Két qua phan tich sac ky 1dng hiéu ning
cao (HPLC)

Phan tich HPLC (Hinh 7) cGia mau ectoin
cho thay trén sac ky dd xuét hién ba peak
tai cac thdi gian lwu 10,575 phat, 14,000
phat va 14,543 phut. Trong do, peak tai
10,575 phut co6 dién tich I&én va cuwdng do

on dinh, trung khép véi thoi gian lwu cia

mau ectoin chuén, xac nhan sw hién dién
cla ectoin trong mau thir. Cac peak con lai
c6 dién tich nhd hon, cé thé 1a tap chét
hodc san pham phu, nhung ty 1& so v&i
peak chinh thap, cho thdy mau c6 d6 tinh
khiét cao sau tinh ché. Gia tri Tailing factor
xap xi 1,1 cho thady peak déi xtrng, chirng

td diéu kién tach va hiéu suét cot 6n dinh.
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<Chromatogram>
mAU
20| — PDA Multi 1 210nm,4nm
] E %, %
IR =] o ™
10 < v S =
\ = =
0 ~
] i
7']0—7 |
-20
-30
: L S I S U 1 A W N [ & & & ]
0.0 2.5 5.0 7.5 10.0 12.5 15.0

min
<Peak Table>
PDA Ch1 210nm

Name Ret. Time Area Height Plate Tailing Factor |Resolution
10.575 248545 13827 6745 1.151 --
14.000 288030 5875 98 - 1.108
14.543 366514 5385 - - -
903089 25087

Hinh 7. Két qua phan tich HPLC m&u ectoin — S&c ky dé va bang théng sé peak
San lwong ectoin tao ra

Két qua dinh lwong cho thdy chiing W3110 dat 4,1 g/L, trong khi chiing dét bién AOmpC dat 8,0
g/L, cao gan gap ddi so v&i chiing hoang dai. Piéu nay khang dinh réng viéc loai bd gen OmpC da
cai thién dang ké hiéu suét san xuét ectoin.

6. Thao luan

Néng do ectoin (g/L)
9.00

8.00
8.00
7.00
6.00
4.90
5.00
4.10
4.00
2.88
3.00 2.67
2.00 1.70
1.00
0.00
E. coli BL21(DE3) E. coli K-12 E.coliW3110 BctO1 BL21 (DE3) E.coliW3110 E. coli AOmpC
BW25113
Lihong Li cung He cung cong sy, Ning cung cong Shunging Xu cung Nghién clru nay
cong sy 2023 2015 su, 2016 cong sy, 2023

Hinh 8. Biéu dd so sanh san lwong ectoin gitra cac nghién ctru.

(Céc cot mau xam thé hién két qua Ian luot ttr cac nghién ciru.’® 76 Cac cét mau xanh thé
hién két qué cda nghién ctru nay trén ching W3110 va AompC)
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Ectoin la mét hop chat cé khad nang bao vé
té bao khdi cac tac nhan gay cing thang, véi
nhiéu &ng dung trong linh vrc dwoc phdm va
my phdm nhw giir &m, chéng viém va bao vé da
khéi tbn thwong do tia UV. Viéc st dung ching
E. coli dot bién xéa gen OmpC giup gidm bét
cac diéu kién khac nghiét cia méi truéng nubi
cdy, dong thoi nang cao kha nang san xuét
ectoin. Tuy nhién, thach thirc hién nay |a can t6i
wu hoa diéu kién nudi cdy, duy tri sy 6n dinh
clia chiing va thyc hién mé réng quy moé dé san
xuét céng nghiép. Nghién ctru nay mé ra tiém
nang I&n cho viéc san xuét ectoin quy mé 16n,
gitp gidm chi phi, nang cao hiéu qua va déng
gop vao sw phat trién ciia nganh céng nghiép

dwoc phdm va my pham tai Viét Nam.
IV. KET LUAN

Nghién ctru nay da thanh céng trong viéc st
dung E. coli dé san xuét ectoin, dong thdi khang
dinh vai trd quan trong ciia gen OmpC déi véi
nang suét san xuat. Hwéng phat trién tiép theo
clia nghién clru tap trung vao téi wu héa qua
trinh san xuét ectoin quy mé cdng nghiép, bao
gdm hai ndi dung chinh. Th& nhat 1a khao sat
cac dot bién gen khac anh hwéng dén nang
suat, bao gébm viéc thay déi cac gen lién quan
dén chuyén hoa nang luwong, cai thién kha nang
chiu cang thang hoac tbi wu hoa hé théng diéu
khién sinh hoc, nham xac dinh thém cac yéu t6
gitp tbi wu hdéa qua trinh san xuét ectoin. The
hai 1a nang cao diéu kién méi trwdng nudi cay
nhw bd sung cac hop chét thiét yéu trong qua
trinh tdng hop ectoin va nghién ctu kha ning
chuyén ddi tr ngudn nguyén liéu ban dau bd
sung thanh thanh pham, qua d6 nang cao hiéu
qua va kha nang &ng dung & quy moé Ién phuc

vu nganh dwoc my pham.

2. Bethlehem L, van

L&i cam on

Nghién clru nay dworc tai tro kinh phi b&i Dai
hoc Y Dwoc Thanh phé HS Chi Minh theo Hop
déng sb 513/2025/HD-DHYD, ngay 30 thang 09
nam 2025.

TUYEN BO CUA TAC GIA
Nguén tai tro:

Nghién clru nay dworc tai tro kinh phi b&i Dai
hoc Y Dwoc Thanh phd H6 Chi Minh theo Hop
ddng sb 513/2025/HD-DHYD, ngay 30 thang 09
nam 2025.

Xung dét lgi ich:

Céac tac gia cam két khong coé xung doét loi
ich trong nghién ctru nay.
Coéng bd trwéc do (néu co):

Khong.
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