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TOM TAT

Ulvan lyase la enzyme xuc tac thay phan ulvan thdng qua cat cac lién két glycoside trong mach chinh caa phan
tir ulvan, polysaccharide sulfate hoa dugc chiét xuat tir rong luc. Hién nay, ulvan cé khéi lwong phan ti thap thu
hdt sy quan tam chii y dac biét cua cac nha khoa hoc do chung thé hién nhiéu hoat tinh sinh hoc quy nhu chéng
oxy hoa, virus, ung thu, chéng téng lipid mau; khang viém, tdng hoat tinh diéu hoa mién dich... Vi thé, huéng
tim kiém cac cong cu hién dai dé bé ngan mach ulvan 12 mét trong nhirng huéng nghién cuu ¢6 gia tri khoa hoc
va mang tinh thuc ti&n cao. Trong nghién ciru ndy, gene ma hda ulvan lyase FA28 c6 ngudn gdc tir vi khuan bién
Formosa agariphila dugc tuyén chon trén dir liéu online, duogc thiét ké tai to hop vao E. coli BL21 (DE3), duoc
nghién ctru diéu kién biéu hién gdm méi trudng biéu hién, ndng d6 IPTG va nhiét d6. Két qua cho thay E. coli
BL21(DE3)-FA28-pET-28a(+) biéu hién tét trong moi truong LB, 15 h, 20 °C, ndng d6 IPTG cam tng 2 mM.
Ulvan lyase tai to hop thu dwgc 6 kich thuéc 48 kDa va c6 hoat tinh trén co chét ulvan chiét tir rong luc (Ulva
lactuca). Di chimg 4m dugc sir dung trong nghién ctru nay la chung vi khuan E. coli BL21(DE3) mang plasmid
FA28-pET-28a(+) khong dugc cam ung biéu hién, da khong biéu hién protein myc tiéu va khong c6 hoat tinh
thuy phan co chat ulvan trong tat ca cac thi nghiém. Két qua nay cung cap thém mot cong cu tiém niang dé diéu
ché ulvan khéi lwong phan tir thip dinh huéng tng dung trong linh vuc y dugc.

Tur khéa: ulvan lyase, Escherichia coli BL21 (DE3)-FA28-pET-28a(+); biéu hién gene; tai to hop.

MO DAU

Ulvan la sulfate polysaccharide c6 trong rong luc chi Ulva va Enteromorpha. Cling giébng nhw cac sulfate
polysaccharide tlr rong bién khac, ulvan cé c4u tric rat phirc tap, né dwoc cau tao béi cac thanh phan cha yéu la
cac dwdng rhamnose, xylose, céc acid glucuronic, acid iduronic va nhém sulfate. Trong nhitng ndm gan day mot
sb cong b khoa hoc da cho thay cu tric va thanh phan clia ulvan dong vai tro quan trong trong chirc nang sinh
hoc clia chang. Cac nghién cteu nay chi ra ulvan c6 trong lwgng phén tir thap thé hién hoat tinh sinh hgc cao
hon, vi du nhw ¢c6 hoat tinh chong oxy hoa manh hon (Qi et al., 2005), hoat dong dieu hoa mién dich tét hon
(Peasure et al., 2016; Tabarse et al., 2018), va tac dung chong tang lipid mau cao hon (Pengzhan et al., 2003).

Dé didu ché oligosaccharide dang ulvan, cac phwong phap x@ ly truyén théng nhuw héa hoc va vat ly da dwoc st
dyng (Zhu et al., 2021). So v6&i cac phwong phéap bé ngan mach polysaccharide truyén théng thi phucmg phap
cat mach bang enzyme c6 cac diéu kién phan (rng nhe hon (axit thAp dén trung tinh) va glup gidm thiéu tac hai
khéng tot cho mbi truJo’ng Cung v6i do, enzyme co tinh dac hiéu phan (rng cao nén cac oligosaccharide tao
thanh van gi» dwoc cAu tric toan ven ban dau (Zhu et al., 2021; Wijesinghe et al., 2012). Do d6 hudng nghién
cu st dung enzyme nhw l& mot cong cu tiém nang dé& chuyén héa céc polysaccharide thanh céac
oligosaccharide v&i cac hoat tinh sinh hoc wu viét hon la mét trong nhirng hwéng nghién ctru cé gia tri khoa hoc
va mang tinh thyc tién cao.

Ulvan Iyase mot loai enzyme c6 kha nang phan hdy ulvan. Ulvan lyase thuéc ho polysaccharide lyase, co kha
nang cat cac lién két glycosid trong polysaccharide theo co ché loai bd lién két B. Ulvan lyase pha v& lién két
gitra rhamnose 3-sulfat va acid uronic trong ulvan, tao ra oligosaccharide véi axit uronic khong bdo hoa & dau
khéng khtr.

Theo hiéu biét ctia ching t6i, tAt cd cac ulvan lyase da xac dinh d&c tinh xtc tac déu dwoc phan lap va tinh ché
tlr vi khuan bién va 1a enzyme tai t& hop (Qin et al., 2018; Gao et al., 2019; Rodrigues et al., 2024). P6 14 do,
ulvan lyase la mot loai enzyme kho thu nhan va tinh sach tir cac nguf)n tw nhién do dé& bj mat hoat tinh trong qua
trinh tinh sach. Trong phuong phap san xuat enzyme tai to hop, hé biéu hién E. coli 14 phd bién nhat dé& tong hop
protein tai t& hop do nhleu lgi ich, bao gom d& nudi cdy, tbc do sinh treéng nhanh, dac diém di truyen duworc
nghién ctru k§ lwdng, sy ton tai ctia nhidu vector tach dong va chidng dét bién thwong mai cho hé thong nay,
cung nhw viéc thu nhan proteln muc tiéu dé dang Pé thuan tién cho qua trinh tinh sach, ulvan lyase can dwoc
tdng hop mot cach hiéu qua va én dinh, cung voi cai tién qua trinh sinh khéi t& bao. Biéu hién protein ngoai lai
trong chang chd bj anh hwéng béi nhiéu yéu td, trong do, diéu kién 1&én men cé tac dong Ién, dan dén hiéu suat
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téng hop protein khong hiéu qua, sai léch cAu tric protein va mét chirc nang sinh hoc. Viéc nay c6 thé duoc khac
phuc bang cach kiem soat chat ché cac thdng so trong qua trinh 1én men.

Vi vay, trong nghién ctu nay, chdng t6i tap trung khao sat cac yéu tb (mdi trwdng 1€n men, néng dd chét cam
&ng, nhiét do biéu hién, pH méi tredng va thoi gian 1én men) anh hwéng dén kha nang biéu hlen cua gene ulvan
lyase FA28, dwoc tim kiém trén ngan hang di liéu online tr Formosa agariphila KMM 39017, mét vi khuén bién
thuéc nhém Favobacterium, dwoc phan lap tir mét loai rong luc & bién Nhat Ban (Glasson et aI 2017).

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chung E. Coli DH Salpha duwgc st dung lam chdng nhan ban vector tai t& hop. Ching E. Coli BL21 duoc st
dung lam chadng biéu hién ulvan lyase tai t& hop. Khudn gene dwoc tdng hop nhan tao tiy trinh tw tdi wu hoa cho
viéc biéu hién trong hé ching E. coli BL21 (DE3). Plasmid pET-28a(+)dwoc st dung dé& dong hoa mang gene
FA28 ma héa ulvan lyase c6 trinh tw protein dwoc 14y tlr ngan hang di liéu ma sé (WP_038530530), va sw biéu
hién gene dwoc kiém soat bdi promotor T7 théng qua chat cdm (ng IPGT. Gene nay da dwoc thiét ké ma héa
protein khéng c6 tin hiéu peptide & dau N-teminal nhuwng b sung thém 10x histidine d& thuan loi cho qua trinh
tinh sach enzyme tai t6 hop. T4t ca cac ching vi sinh vat va plasmid dwoc cung cip bdi Khoa Céng nghé ky
thuat Sinh hoc va Y sinh hoc, Trwdng Bai hoc Khoa hoc Ky thuat Ban Mach, Ban Mach.

Phwong phap
Tao dong chdng E. coli BL21 (DE3) mang vector tai t6 hop FA28-pET-28a(+)

Trinh tw gen thiét ké duwoc tdng hop béi hdng Genscript (Piscataway, NJ, USA) va khuéch dai bang phan (rng
PCR v&i cap mdi ddc hiéu mang trinh tw nhan biét ctia hai enzyme cét gi¢i han Xhoi va Ndel. S&n phdm PCR
duwoc kiém tra trén gel agarose 1%, nhuém mau béng ethidium bromide va phan tich hinh anh dién di bang hé
théng Dual Intensity UV Transillumninator. Sau dé, san phdm PCR dwoc tach va gti di giai trinh tw dé kiém tra lai
dd chinh xac clia gene muc tiéu (Macrogen Europe B.V., Ha Lan). San ph&dm plasmid tai té hop dwoc bién nap
vao té bao E. coli DH5alpha bdng phwong phap séc nhiét. Sau dé dwoc trai trén méi trwdng Luria Bertani Broth
(LB) c6 chira 100 ug/mL khang sinh kanamycin, nuéi G 37 °C trong 24 gi¢. Cac khuén lac chén thanh céng
plasmid c6 chtva gen ma hda dwoc nudi tang sinh, thu sinh khéi t& bao va tach chiét plasmid t& hop bang bo kits
Mix & Go Kit (Zymo Research).

Vector téi té hop pET283(+) cung dwoc cét boi cap enzyme gi¢i han Xhoi va Ndel dé tao dau dinh twong hop voi
gen ulvan lyase. Sau do, san pham PCR duwoc xtr ly béi cap enzyme cét gidi han Xhoi va Ndel dé tao dau dinh
va thwe hién phan ng néi nhe vao enzyme T4 DNA ligase, néi v&i pET-28a(+) da duwgc cdt mé vong bdi hai
enzyme twong ng.

Plasmid FA28-pET-28a(+) dwoc bién nap vao ching E. coli BL21 (DE3) bang Mix & Go Kit (Zymo Research). Sau
khi bién nap, ching E. coli BL21 (DE3) mang vector tai td hop FA28-pET-28a(+), dwoc goi la chung E. coli BL21
(DE3) / FA28-pET-28a(+) dwgc nudi cay trén méi trvong thach LB c6 khang sinh kanamycm néng do cudi 100
pg/mL d@é tach dong va chon loc dong vi khudn mang gene muc tiéu. Cac ching vi khuan moc dwoc trén méi truong
LB c6 chtra 100 pg/mL khang sinh kanamycin duoc Iwa chon dé kiém tra két qua tao dong théng qua k¥ thuat PCR,
san phdm PCR dwoc givi di gidi trinh tw dé kiém tra lai d6 chinh xé&c ctia gene FA28 ulvan lyase (Macrogen Europe
B.V., Ha Lan) (Tran et al., 2022).

Biéu hién FA28 ulvan lyase tai té hop

Sau khi kiém tra diing gene muc tiéu da dwgc tao dong thanh céng, qua trinh bidu hién dwoc thuc hién nhw sau:
Khuén lac E. coli BL21 (DE3)/ FA28-pET-28a(+) dwoc chon loc va nudi tdng sinh trong 5 mL méi trwdng LB 16ng
¢6 bd sung 50 pg/mL kanamycin, 34 pg/mL chloramphenicol va 0,05% (w/v) arabinose ¢ nhiét d6 37 °C, l&c 180
rpm qua dém. Sau do, dich nu6i cay vi khudn duwgc cly chuyén sang méi trwdng LB Iong 500 mL v¢i ti 1é 1:20
(viv) va tiép tuc nudi cly lac & 37°C, 180 rpm cho dén khi ODsoo dat gid tri 0,8-1,0 thi bd sung chat cdm tng IPTG
(Isopropyl B-D-1-thiogalactopyranoside) & cac néng d6 khac nhau & 20°C, tbe do 1ac 180 rpm. Sau 15 h cam
&ng, sinh khéi vi khudn dwoc thu nhan bang ly tam véi tbc do 7.000 vong/pht trong 15 phut & 4°C. Panh gia kha
n&ng biéu hién cda ulvan lyase béng dién di hdn hop sinh khéi t& bao (whole cells) theo SDS-PAGE va nhan dién
protein tai t6 hop bang phan rng Western blot.

DPébi chirng &m dwoc s dung trong nghién ctru nay la chang vi khuan E. coli BL21 (DE3) mang plasmid FA28-
pET-28a(+) khong dwgc cam (rng biéu hién.

Anh hwéng diéu kién biéu hién gene FA28 ulvan lyase tai té hop

Hai méi trwérng khac nhau gébm LB (yeast extract 0,5%, peptone 1,0%, NaCl 1,0%, pH 7,5) va méi trwéng tw cam
ng AT (0,6% w/w Na;HPOg4; 0,3% w/w KH2PO4; 2,0% w/w tryptone; 0,5% w/w yeast extract; 0,5% w/w NacCl;

0,06% v/v glycerol; 0,05% w/v glucose va 0,04% wi/v a-lactose, pH 7 5) dwoc khéo sat cho sw biéu hién gene
FA28 méa hda ulvan lyase. Ddi véi méi trwerng LB dwoc thue hién theo céc théng sb ctia didu kién chudn néu trén;
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dbi v&i modi trwong AT, qud trinh cay chuyén tir 6ng 5 mL sang moéi trwéng biéu hién AT dwoc thuc hién & 20 °C,
180 rpm trong 20 h. Song song v&i qua trinh khao sat didu kién mai trwéng bidu hién, tién hanh kiém tra sy biéu
hién ulvan lyase theo th&i gian v&i cac méc théi gian 1a 5 h, 10 h,15 h va 20 h. Méi trung va théi gian bidu hién
phu hop dwgc Iwa chon cho cac thi nghiém tiép theo. Sw biéu hién cla ulvan lyase bang dién di hdn hop sinh khéi
té bao (whole cells) theo SDS-PAGE va Western blot.

DBéi v&i moi trwdng biéu hién LB, ndng do chat cam tng dwoc khao sét 14 IPTG 0-2 mM, nhiét d8 biéu hién dwoc
danh gia tai cac diém 14°C; 16°C; 18°C; 20°C; 25°C; va 30°C. Sw hidu hién cla ulvan lyase dwoc danh gia bang
dién di enzyme th6 thu nhan dwoc theo SDS-PAGE va Western blot va hoat tinh enzyme theo phwong phap C-
PAGE trén co chét fucoidan chiét xu4t tiv rong S. mcclurei.

Chiét xuat enzyme tho

Két thic qué trinh biéu hién, tién hanh ly tam dich 1&n men (7.000 rpm, 15 phat, 4°C) dé thu nhan sinh khéi té
bao. Huyén phu sinh khéi t& bao trong dich dém 20 mM Tris-HCI, 250 mM NacCl, 20 mM imidazole, pH 7,4, sau d6
bd sung thém lyzozyme 0,2 mg/mL dé hd tro' qué trinh pha vé& t& bao. Cac t& bao dwgc pha vé bang séng siéu
am (UP400S Hielscher, Teltow, Germany) chu ky 0,5 va cwdng d6 100% trong 2 phut, sau d6 d& & nhiét do
phong 15 phat. Dich enzyme thd dwoc thu nhan bang cach ly tam thu dich ndi (19.000 rpm, 4°C, 20 phut), dich
ndi dwoc loc qua mang loc 0,22 pm dé loai xac té bao. Enzyme thé thu nhan dwoc tién hanh do ham lwong
protein theo Bradford v&i chat chuan la albumin huyét thanh bo (Bradford, 1976), sau d6 thyc hién SDS-PAGE va
Western blot.

Thar nghiém hoat tinh enzyme bdng C-PAGE (Carbohydrate-Polyacrylamide Gel Electrophoresis)

H&n hop phan rng chira dung dich enzyme cé ndng dd 0,5 g/L trong méi trudng dém Tris-HCI 20 mM, pH 7,4,
250 mM NaCl va 10 mM CacCl, (dém A), va 1% wiv fucoidan trong dém A. Cac mau dwoc U & 35°C trong vong 24
h. H8n hop phan tng (5 uL) dwoc pha trén véi 5 UL dém tai (20% glycerol va 0,02% phenol dd). Sau d6, siv dung
5 pL mau dé thyc hién dién di trén gel polyacrylamide 20% (w/v) day 1 mm véi dém chay la Tris-borate 100 mM,
pH 8,3 trong 1 h. Qua trinh nhuém gel dwgc thuwe hién qua hai bwdc: dau tién 1a véi dung dich chira 0,05% alcian
blue 8GX (Panreac, Barcelona, Tay Ban Nha) trong 2% axit acetic trong 45 phut, sau d6 la v&i dung dich 0,01%
O-toluidine blue (Sigma-Aldrich, Steinheim, Blrc) trong 50% ethanol va 1% axit acetic. Mau chuén (di chirng
dwong) 14 s&n phdm phan tng cla FFA2 trén fucoidan tlr rong nau Fucus evanescens do Khoa Céng nghé ky
thuat Sinh hoc va Y sinh hoc, Treong Pai hoc Khoa hoc Ky thuat Ban Mach, BPan Mach cung cép.

KET QUA VA THAO LUAN
Tao dong va biéu hién FA28 ulvan lyase tai té hop

Plasmid FA28-pET-28a(+) dwoc bién nap vao chang E. coli BL21 (DE3), khuén lac moc trén méi trwdng thach LB
chon loc ¢6 chiva 100 pg/mL kanamycin dwoc lwa chon dé tién hanh PCR khuéch dai doan gene FA28 nhdm kiém
tra lai sw thanh céng clia qua trinh tao dong. Két qua dién di DNA cho thdy san phdm PCR clia gene FA28 ulvan
lyase c6 kich thwéc khoang 1324 bp, twong ddng véi kich thwéc ciia DNA dwoc thiét k& (Hinh 1). Péng thdi san
phdm PCR ciing dwoc gi di gidi trinh tw va sau dé so sanh trinh tw véi trinh tw gene ban dau dé kiém tra do
chinh xac cla gene da dwoc bidu hién, sy twong ddng cao gitra gene trwdc va sau khi bidu hién. Nhw vay, ré
rang FA28 ulvan lyase d& dwoc tao dong thanh cong, khuén lac ddu da mang vector tai t& hop.

Két qua biéu hién protein FA28 ulvan lyase & diéu kién tieu chuin dwoc thé hién & Hinh 2. Twr két qua dién di
trén SDS-PAGE (Hinh 2A) cho théy, protein FA28 ulvan lyase biéu hién c6 khdi lwong phan t& khoang 48 kDa.
Day ciing chinh 13 khéi lwong phan t&r twong dwong VGi khéi lweng phéan tlr protein muc tiéu FA28. DPé xac dinh
chinh xac sy c6 mat cla protein tai td hop mong muén, ching t6i tién hanh phan &ng lai mién dich Western blot
(Hinh 2B), két qua cho thay, xuéat hién vach mau dé twong (ng véi protein kich thuwéc 48 kDa ngay tai vi tri biéu
hién cla protein muc tiéu. V&t mau dé trong phan (rng lai Western blot 1a két qua cho thdy sy biéu hién thanh
cong protein tai t6 hop muc tiéu FA28 ulvan lyase, do chdng vi khun E. coli BL21 (DE3)-FA28-pET-28a(+) san
xudt. Phan ng mau sé xuat hién khi cé sy lién két gitra protein tai t& hop mang duéi His-tag va khang thé
monoclonal anti-polyHistidine peroxidase-conjugated antibody. Ngoai ra, khi tién hanh thi nghiém twong tw véi
chaing vi khuén E. coli BL21 (DE3) mang plasmid FA28-pET-28a(+) khéng dwoc cdm (ng biéu hién, ching toi
nhan thdy khéng c6 xuét hién vach protein muc tiéu (vi tri 48 kDa) & trén gel dién di SDS-PAGE va phan t&ng lai
mién dich Western blot ciing khdng xuét hién bat c&» vét cé mau dd nao (sé liéu khéng néu 1&én & bai bao nay).
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Hinh 1. bién di san pham PCR gene FA28 ulvan lyase
Thang chuén kich thuéc DNA (GeneRulerTM 1 kb DNA
Ladder, Thermo Sientific, My).

Hinh 2. Két qua kiém tra kha nang biéu hién ctia ulvan lyase
tai td hop FA28
(A) - bién di SDS-PAGE; (B) - Western blot. Trong dé: 1. Thang

chudn; 2. M&u sinh khéi sau biéu hién.
Anh hwéng cua diéu kién biéu hién gene FA28 ulvan lyase tai t6 hop

Két qua khao sat 02 cong thirc méi trwdng AT va LB thé hién nhw Hinh 3 cho thay, & cac méi trweng khac nhau
thi sw biéu hién FA28 ulvan lyase tai t6 hop & khac nhau. Méi triwdng AT, 1a mdi trwdng tw cdm (ng, bao gébm
ngudn nito' cao, ngudn carbon glucose/glycerol nhuwng lwong ulvan lyase thu dwgc trong 300 pL méi trwdng lén
men thap hon so v&i méi trweng LB (Hinh 3). Do d6, méi trwéng LB dwoc lwa chon cho sy biéu hién FA28 ulvan
lyase tai t& hop do lwgng protein dwgc tdng hop la nhiéu nhat va én dinh nhat. LB 1a mét méi trwéng co ban cho
sw biéu hién cha protein tai t& hop, d& chuan bi, thanh phan méi trwdng cung cp ddy da cac peptide, axit amin
thiét yéu va mudi khoang natri cho sw sinh trwéng ctia vi khuan E. coli. Két qua khao séat thdi gian bidu hién FA28
ulvan lyase cho th4y, sau 5 h 1én men, enzyme da biéu hién va luvgng protein tang dan theo thdi gian, sau 10-15
h cdm &ng protein FA28 ulvan lyase tai td hop dwoc tdng hop nhiéu va biéu hién manh va khéng thay ddi nhiéu
khi téng thoi gian biéu hién 1&n 20 h. Do d6 trong khodng thoi gian 15 h sau khi cdm rng duoc lwa chon la thoi
gian tdi wu cho sw biéu hién FA28 ulvan lyase tai td hop.

DPéi chirng am dwoc st dung trong nghién ctu nay la chiang vi khudn E. coli BL21 (DE3) mang plasmid FA28-
PET-28a(+) khéng dwoe cdm (rng biéu hién. Két qua thé hién trén Hinh 3, & vi tri dbi chirng am — dwoc ki hiéu la
C cho thay, hoan toan khéng cé xuét hién vach protein muc tiéu (vi tri 48 kDa) & trén gel dién di SDS-PAGE,
trong khi cac protein khac cta chang vi khun E. coli déu dwoc thé hién. Didu nay chiéng té, vach protein kich
thwde 48 kDa chinh la protein muc tiéu.

Protein tai t& hop dwoc didu khién tdng hop bdi promoter T7 trén vector pET-28a(+). Promoter nay dwgc cdm
&ng b&i sw c6 mat ctia IPTG trong mai trwdng nubi cy. Néng dod chét nay anh huéng dén mkc @6 biéu hién
protein tai t6 hop muc tiéu. & ndng dd qua cao né gay doc cho té bao, trong khi & nong dd qua thap protein
thuwong dwoc tdng hop kém. Do do, chiing toi da tién hanh bd sung IPTG véi cac ndng d6 khéac nhau 1a 0,5 mM;
1 mM; 1,5 mM: 2 mM; 2,5 mM va 3 mM, két qua thé hién & Hinh 4A. Két qua cho thay véi ndng d6 2 mM, IPTG
FA28 ulvan lyase dugc tdng hop manh nhét. Khi tang IPTG Ién dén 3 mM qua trinh biéu hién hau nhw khéng dbi.
Do d8, chiing t6i chon ndng d6 cam trng IPTG 2 mM cho nhitng nghién civu tiép theo.

c LB kDa AT A IPTG (mM) B Nhigtds (6o C)
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Hinh 3. Anh hwéng cltia méi trwdng I1én men dén sw biéu hién
FA28 ulvan lyase tai t6 hop
St - Thang protein chudn, AT - méi truong tw cdm (ng, LB - moi
trirong Ién men E. coli dwgc cam tng béi IPTG; 5 h,10 h,15 h, 20 h
- thoi gian 1én men, C — Khéng cam tng biéu hién (ITPG 0mM).

Hinh 4. Anh hwéng cua diéu kién 1én men dén sw
biéu hign va hoat tinh ctia FA28 ulvan lyase tai t6 hop
(A) Néng d6 IPTG, (B) Nhiét db.

Nhiét d6 1a yéu té quan trong anh hwdng dén hiéu suat va chat lwgng protein tai tb hop. M6t trong nhirng nguyén
nhan 1a do nhiét d6 l1am anh hwéng dén tinh 6n dinh cla plasmid trong t& bao. Nhiét d6 cang cao thi kha nang
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dao thai plasmid cta ching chl cang I&n. Ddng thdi nhiét do con lam cho mRNA dé bj pha hay. Dé thu protein
FA28 ulvan lyase tai t6 hop c6 lwgng Ién ma khong 1&n qua nhiéu protein cha E. coli, nham lam tang hiéu qua
ho&c gidam lwoc cho qué trinh tinh sach nay, ching tdi tién hanh khao sat kha nang tdng hop protein FA28 ulvan
lyase & cac diéu kién nhiét d6 khac nhau tai 14°C, 16°C, 18°C, 20°C, 25°C va 30°C. Két qua cua thi nghiém nay
dwoc thé hién nhw trén Hinh 4B. T két qua trén cho thay rdng, nhiét d6 nudi cdy cang tang thi m&c d6 biéu hién
cla protein tai td hop va céc protein khéac cla E. coli cang tang. Tuy nhién, hoat tinh cta ulvan lyase bj anh
hwéng rat lon bdi nhiét do, khi st dung enzyme trong khdo nghiém nay dé thd» hoat tinh, ching t6i nhan thay
enzyme thé hién hoat tinh t6t nhat khi biéu hién & 20°C (sé liéu khong néu lén & bai bao nay). Do do, véi muc
dich thu nhan protein FA28 ulvan lyase tai té hop thé hién hoat tinh tt chiing tdi chon nhiét do cho qua trinh biéu
hién la 20°C.

Két qua hoat tinh thay phan ulvan cta FA28 ulvan lyase tai té hop
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Hinh 5. Hoat tinh cta cua FA28 ulvan lyase
Ulac — ulvan duoc didu ché tir rong luc Ulva lactuca; St - déi chitng duong cta dién di C-PAGE;
R - San phdm cda phan ng thay phan ulvan béi FA28 ulvan lyase;
C — ddi chimg am: phan tng gida dich chiét thd cta vi khudn E. coli BL21 (DE3) khéng duoc bidu hién va co chét ulvan.

Ulvan lyase FA28 chiét xuét thd dwoc sir dung dé thir nghiém kha nang bé mach ulvan chiét xuét tr loai rong U.
lactuca thu nhan tai viing bién Nha Trang-Khanh Hoa, két qua th& hién & Hinh 5. K&t qua cho thdy sw khac biét
clia mau ulvan chwa thdy phan (Ulac) va mau thdy phan (R). Bén canh d6, mau déi chirng am (C) hoan toan
khéng xay ra phan &ng, do d6 chirng t6 rdng chi cé ulvan lyase tai t& hop thé hién hoat tinh ch khéng phai
thanh phan protein nao khéc trong E. Coli tai t6 hop. Hinh anh C-PAGE & Hinh 5 cho thdy, ulvan lyase FA28 da
bé& mach ulvan thanh nhirng oligomer sulfate hoa c6 kich thwéc khac nhau trén C-PAGE. Piéu nay cho thay tiém
néng ng dung cla ulvan lyase FA28 d& diéu ché ulvan chiét xuét tlr rong luc Viét Nam. Qué trinh phan cét dé
tao oligosaccharide dang ulvan nay con dwoc danh gia théng qua phwong phap quang phd. Hoat tinh ulvan lyase
duwoc xac dinh béng sw gia tdng cac san phadm khong bao hoa (lién két ddi trong hén hop phan tng), khi do d6
hap thu & buéc séng 235 nm (Manns et al., 2013). K&t qua & Hinh 5 cho thay, ulvan lyase FA28 chiét tho tir dich
ndi bao da thé hién rd hoat tinh thuy phan ulvan ti rong luc U. lactuca trong thi nghiém I3p lai 3 14n.

KET LUAN

Trong nghién ctu ndy, ching ti d& thanh cong trong nghién ctru tao dong va biéu hién ulvan lyase FA28 bing
moi treong LB va thoi gian dé enzyme biéu hién tét a 15 h sau khi cam (ng bang IPTG & néng do 2 mM & nhiét
d6 20 °C. Enzyme c6 kich thwoc 1a 48 kDa, dong thoi enzyme nay da bé mach ulvan thanh cac oligomer sulfate
hda cé kich thwéc khac nhau. Bieéu nay chirng té tiem nang (rng dung cda ulvan lyase FA28 trong viéc diéu ché
ulvan t& rong luc Viét Nam. Can tién hanh thém cac nghién ctru xac dinh dac didm xuc tAc cla enzyme va tdi wu
héa qua trinh tao oligosaccharide dé c6 thé thu nhan duwgc san pham hiéu qua cao nhat. Nghién ctvu nay cung
cap nhirng thong tin quan trong vé biéu hién va hoat tinh cta ulvan lyase FA28, ddng thdi hwéng t6i cho cac
nghién ctru tiép theo vé &ng dung clia enzyme nay trong linh vuc cong nghé sinh hoc va 'y hoc.

Loi cam on: Két qua bai bédo dwoc hé tro: thuc hién béng ngudn kinh phi tir Pé tai thudc cdac huwomg KHCN wu tién cdp Vién
Han lam Khoa hoc va Céng nghé Viét Nam, ma so VAST06.01/23-24.
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STUDY ON EXPRESSION CONDITIONS OF RECOMBINANT ULVAN
LYASE FROM MARINE BACTERIA Formosa agariphila WITH ULVAN
DEGRADING ACTIVITY

Tran Nguyen Ha Vy"', Cao Thi Thuy Hang', Huynh Hoang Nhu Khanh?,
Nguyen Thi Thuan®, Pham Duc Thinh*, Tran Hoang Hai®

'Nha Trang Institute of Technology Research and Application, VAST
’Graduate University of Science and Technology, VAST

SUMMARY

Ulvan lyase is an enzyme that catalyzes the hydrolysis of ulvan by cleaving glycosidic linkages within the main chain of the
ulvan molecule, a sulfated polysaccharide extracted from green seaweed. Nowadays, low molecular weight ulvan attracts
special attention from modern scientists because it has many valuable biological activities such as: anti oxidation, anti virus,
anti cancer, anti inflammatory, anti increased blood lipids, anti inflammation, increased immune regulatory activity...
Therefore, the study on modern tools to degrade ulvan into ulvan oligosaccharides is one of the research directions with high
scientific value and practicality. In this study, the gene encoding the ulvan lyase FA28, sourced from the marine bacterium
Formosa agariphila, was selected based on online data and recombined into E. coli BL21 (DE3). The expression conditions,
including the expression medium, IPTG concentration, and temperature were investigated. The results showed that E. coli
BL21 (DE3)/ FA28 pET 28a(+) expressed well in LB medium, for 15 hours at 20 °C, 2 mM IPTG. The reassembled ulvan
lyase obtained had a size of 48 kDa and exhibited activity on ulvan substrates extracted from green seaweed Ulva lactuca.
The negative control used in this study was the E. coli strain BL21 (DE3) carrying the uninduced expression plasmid FA28
PET-28a(+), which did not express the target protein in all experiments. Besides, the negative control sample had absolutely
no enzyme-substrate reaction, thus proving that only recombinant ulvan lyase showed activity and not any other protein
components in E. coli recombinant. These findings provide an additional potential tool for the production of low molecular
weight ulvan, with potential applications in the field of medicine.

Keywords: Ulvan lyase, E. coli BL21 (DE3)-FA28-pET-28a(+), gene expression, recombinant.
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