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CHUONG 1. MO PAU

1.1.  Co'sé'ly luan

Pubi dung hop (fusion tag hay affinity tag) la mot cong cu dugce sir dung
rong rii trong cong nghé san xuat, tinh ché protein tai to hop hién nay.
Nguyén nhan 1a bén canh viéc hd trg qua trinh tinh ché, su déng biéu hién
céc dudi dung hop c6 kha ning bao vé protein muc tiéu khoi sy phan cat cia
protease, tang tinh tan, ting cudng su biéu hién vuot mirc hay hd tro tt qua
trinh gép cudn sau dich ma cua protein muc ti€u. Tuy nhién, nhiéu nghién
ctru cho thiy cac dudi dung hop véi kich thudce nho hay 16n déu c6 anh hudng
nhét dinh dén ciu trac va hoat tinh sinh hoc cta protein muyc tiéu. Hon nira,
viéc gin voi dudi dung hop sé anh huong dén kha ning ing dung cua protein
muc tiéu nhu tinh thé hoa va san xuit khang thé. Vi nhimng khé khan da dé
cap, chién lugc phat trién cic phuong phap nham loai bo dudi dung hop 1a

that su can thiét.

Trong cac phuong phap loai dudi dung hop hién hitu nhu sir dung cac hgp
chat hiru co, cac exoprotease hay cac endoprotease; Tobaco Etch Virus
(TEV) Protease va Human Rhinovirus 3C (HRV3C) Protease ndi 1én 1 hai
cong cu hidu qua, phd bién nhat dé loai dudi dung hop trong qua trinh tinh
ché séc ky ai lyc do c6 trinh ty nhan biét, cit tai cac vi tri chuyén biét cling
nhu kha ning phan cit & nhiét o thap. Tuy nhién, cho dén hién nay, hau hét
cac cong trinh nghién ciru vé TEV, HRV3C protease di va dang dugc thuc
hién dya trén chiung chit mé hinh E. coli. Piéu nay dan dén khi st dung TEV
va HRV3C tir E. coli, cac san pham tinh sach (d4 loai dudi dung hop) can tén
thém thoi gian va chi phi dé loai bo cac ndi doc té thi méi co thé sir dung
trong cac linh vuc nhu y dugc, thuc phém, chan nu6i... Hién nay, véi déc
tinh khong sinh ndi doc t6 cua minh, B. subtilis da va dang ndi 1én 12 mot

chung chu tiém ning dé thay thé E. coli. Chung B.subtilis &3 dugc FDA cong



nhan 14 chiing chi an toan GRAS (Genrally regarded as safe). Cac hé thong
vector biéu hién trén B.subtilis ciing dang duoc phat trién, trong d6 ndi bat
12 hé théng pHT v&i cac promoter Pgrac va Pgrac212. Do d6, viée sir dung
chung chu B. subtilis thay thé E. coli dé biéu hién TEV, HRV3C va co chat
c6 chira trinh ty nhan biét cit ctia hai enzyme nay nham xay dung mo hinh
ung dung loai dudi dung hop 1a hoan toan kha thi.
1.2.  Muc tiéu nghién ciru

Luén an dugc thuc hién nham hudng tdi myc tiéu “Tao cac protease TEV
va HRV3C & Bacillus subtilis ding cét loai dudi dung hop trong tinh ché
protein tai to hop”

1.3.  Doi twong nghién ciru

Céc protease His-TEV, His-HRV3C va His-GST-HRV3C dugc biéu hién
& dang dung hop v&i dudi BsLysSN va trinh tu nhan biét cit twong tng ctia
ting protease trén B. subtilis. Ngay trong té bao chét, cic phan tir protease
nay nhan biét vi tri cit 13n nhau va loai dudi BsLysSN. Ca ba protease va hai
protein co chat BsLysSN-His-CSriv-GFP, BsLysSN-His-CSurvsc-GFP dugc

biéu hién ndi bao & B. subtilis dya trén hé thong pHT va promoter Pgrac212.

1.4.  Noi dung nghién ctru

Pé dat duoc muc tiéu nghién ciru, dé tai da thyc hién ba ndi dung nghién
ctru chinh. Trong d6, ni dung 1 14 “Tao dong, thu nhin va tinh ché céc
protein tai t6 hop His-TEV, His-HRV3C va His-GST-HRV3C trong té bao B.
subtilis”. Noi dung 2 1a “Tao dong, thu nhan protein GFP tai t6 hop chira
dudi dung hop c6 vi tri ¢t chuyén biét cia TEV/HRV3C 1am co chit va xac
dinh hoat tinh protease, cac gia trj dong hoc phan tng cét cua cc protease
nay”. Cudi cung, ndi dung 3 12 “Ung dung His-TEV, His-HRV3C, His-GST-
HRV3C trong tinh ché protein GFP tai t6 hop chira dudi dung hop 6 vi tri
cit chuyén biét cua TEV/ HRV3C”



Chuong 2. TONG QUAN

2.1. Puéi dung hgp
2.1.1. Duéi dung hop

Hién nay, viéc stt dung dudi dung hop va phuong phép sac ky ai lyc la
cong cu hiéu qua nhat dé tinh ché protein tai to hop. Pudi dung hop (affinity
tag hay fusion tag) 1a nhiing doan peptide hodc protein dac trung dugc dung
hop véi protein tai t6 hop dé hd trg qua trinh tinh ché, tang tinh bén, tinh tan
cua protein myc ti€u. Bén canh viéc ho tro qué trinh tinh ché, su df”)ng biéu
hién cac dudi dung hop co6 kha nang bao v€ protein myc tiéu khoi sy phan
cit cua protease, ting cudng sy biéu hién vuot muc hay hd tro tot qua trinh
gap cudn sau dich ma ciia protein muc tiéu.
2.1.2. Cac duéi dung hop thuwong gap

Khi xét vé muc tiéu sir dung, dudi dung hop thudng chia lam 3 nhém
chinh: duéi tinh ché, dudi ting cudng su biéu hién va dudi vira hd tro tinh
ché vira tang cudng su biéu hién. Trong d6, dudi His (polyhistidine) 1a dudi
tinh ché duoc sir dung rong rai nhét trong biéu hién va tinh sach protein do
¢6 nhidu wu diém nhu: kich thudc nhé (khoang 6-10 Histidine) nén giam
thiéu cac anh huéng 1én hoat tinh, tinh mién dich cua protein muc tiéu; 4i luc
gitra His va ion kim loai khong phu thudc vao cAu triic bac ba cua protein,
cho phép tinh sach protein tai tb hop ngay ca dudi cc didu kién bién tinh.

Ddi véi nhom thir hai 1a dudi tang cuong sy biéu hién, néu chi xét trén B.
subtilis, dudi BsLysSN 14 lya chon tét. Pudi dung hop nay duoc phit trién
dua trén viing N-terminal ciia enzyme Lysyl tRNA Synthetase c6 ngudn gbc
tur chinh Bacillus subtilis. Trong nghién ctru ciia Ngan et al. (2023), viéc dung
hop BsLysSN gitp ting cuong biéu hién cia protein EGFP 1én 23,5 1an so
voi khi khong ¢é dudi dung hop.

Con vé nhom thir ba, dudi GST (Glutathione S-transferase) chinh 1a dai
dién tiéu biéu. Pudi GST la ¢6 kich thudc khoang 26 kDa va c6 ngudn gdc
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tlr isoform ctia Schistosoma japonicum. Bén canh viéc hd tro qua trinh tinh
ché nho ¢6 ai lyc cao véi glutathione, dudi GST con gitp ting tinh tan, ting
tinh bén va bao vé protein muyc ti€u khoi sy phan cit.

2.1.3. Nhwoc diém ciia dudi dung hop

Mic du ¢6 nhiéu wu diém, dudi dung hop van c6 mdt sé nhuoc diém. Bét
ké kich thudc 16n hay nho, dudi dung hop co thé anh huong dén ciu tric bac
ba hodc hoat tinh sinh hoc cua protein muc ti€u. biéu nay co thé dac biét
quan trong trong cac nghién ctru lién quan dén tuong tic khang nguyén-
khang thé. Mtrc d6 anh hudng phu thudc vao vi tri gan, thanh phan amino
acid, cling nhu kich thudc ctia dudi dung hop. Ngoai ra, trong mot s6 truong
hop, dudi dung hop c6 thé gay can trd cho cac tng dung nhu tinh thé hoa
hodc san xuat khang thé. Vi nhitng han ché nay, viéc phat trién cac phuong
phap dé loai bé dudi dung hop sau qua trinh tinh sach 1a rat can thiét.

2.2. Cac phwong phap loai dudi dung hop

Hién nay, nhiéu phuong phép loai dudi dung hop di va dang duoc phat
trién nhu viéc st dung cac hod chit vo co nhu Cyanogen Bromide,
Hydroxylamide, cdc enzyme exoprotease nhu Metallocarboxypeptidases,
Aminopeptidase dén cac endoprotease v4i thé hé thir nhat gdm Enterokinase,
Factor Xa, Thrombin va thé hé thtr hai 1a TEV, HRV3C protease. Tty vao
muc tiéu st dung, loai dudi dung hop cin cét bo, cac nha nghién ctru ¢ thé
chon Iwa hodc két hop nhiéu loai phwong phap néu trén. Trong d6, TEV va
HRV3C di va dang 14 hai cong cu ndi bat, dugc sir dung rong rai.

TEV protease, dugc ma hda boi gen trong polyprotein cia Tobacco Etch
Virus (TEV), 1a mot enzyme endopeptidase c6 vai tro quan trong trong vong
doi cta virus ndy. V& mit ciu trac, TEV protease co su twong dong vdi cac
serin protease nhu chymotrypsin, trypsin va protease 3C cua virus Picorna.
Diém khac biét ndi bat ciia TEV protease so voi cac protease khac chinh 1a

& tinh dic hiéu cao. Trinh ty nhan biét ti uvu cua TEV protease duoc xac
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dinh 12 Glu-Asn-Leu-Tyr-Phe-GIn*(Gly/Ser), véi vi tri cat xay ra giita Gln
va Gly/Ser. TEV protease hoat dong hiéu qua nhat & nhiét d6 30°C va van
duy tri dugc hoat tinh & 4°C, mac du hiéu suét giam. Enzyme nay on dinh
trong khoang pH tir 6 dén 9 va hoat dong t6t trong moi truong co nong do
NaCl tir 0,2 dén 2 M... Pic biét, TEV protease khong bi anh hudng boi cac
chat trc ché protease nhu PMSF, AEBSF, pepstatin A, aprotinin (¢ ndng do
duéi 0,3 mg/ml), leupeptin (dudi 100 uM) va urea (duoi 0,5 M). Tuy nhién,
mot han ché dang ké cia TEV protease 1a van dé tu phan cat, din dén sy hinh
thanh cac enzyme bi cit nho, lam giam hoat tinh va gdy kho khin trong qua
trinh tinh sach. Van d& nay di duoc giai quyét vao nam 2001 boi Kapust et.
al thong qua viéc gy dot bién S219V tai ving nhan dién cua TEV. Sy diéu
chinh nay khong chi loai bo hién tuong tu bat hoat ma con ting gip doi hoat
tinh cit cua TEV protease.

HRV3C (hay Human Rhinovirus 3C protease) c6 ngudn goc tir Human
Rhinovirus, day l1a nguyén nhan chinh gy bénh cam lanh & nguoi va lién
quan dén mot s6 bénh nguy hiém nhu bai liét, viém gan A, SARS ... Virus
nay thudc nhém (+) ssRNA va bo mi di truyén cua ching ma hoa cho mot
polyprotein 16n chira 12 protein ciu tric va chirc ning khac nhau. Qua trinh
cit dé tao ra cac protein riéng biét da phan nhd vao HRV3C (cét 8/10 vi tri
trong chudi polyprotein). Do d6, mic dil nhirng tai liéu ban dau nghién ciru
vé HRV3C chu yéu tap trung vao viéc trc ché protease nay nhung khi nhin
thdy dugc tiém ning cia HRV3C protease, nhiéu nghién ctu tiép theo vé
hoat tinh cat ciing nhu tinh chat hoa 1y cia HRV3C da dugc trién khai. Theo
nghién ctru cua Bjorndah et. al (2007), ving C-terminal cia HRV3C la vung
chiju trach nhiém chinh trong viéc nhan biét cling nhu phan ct trinh tu nhan
biét trén co chét. Trinh ty nhan biét tdi wu ctia HRV3C protease dugc xac
dinh trinh ty LEVLFQ/GP. Nhu cac cysteine protease khac, HRV3C khong

can cac ion kim loai hay cac co-factor dé¢ hoat dong. Cac nghién ctu trudc
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day vé khao sat cac dic tinh sinh hoa cho thdy HRV3C protease c6 ving pH
hoat dong trung tinh, nhiét d hoat dong ti uu tir 22-37°C va it bi e ché boi
cac tac chat, chat téy rira hitu co. Pic biét, HRV3C protease 1a van cho hoat
tinh cat t6t ngay khi ¢ nhiét do thip (4°C). Uu thé nay gitip HRV3C c6 thé
ung dung dé phan cit & nhiét do thép, tranh su tac dong cua protein muyc tiéu
nhay nhiét trong qua trinh phan cit.

2.3. Cic nghién ctru vé TEV, HRV3C protease

Do ¢6 nhiéu vu diém giup loai dudi dung hop trong qué trinh tinh ché,
TEV va HRV3C di va dang dugc nhiéu nha nghién ciru quan tdm vé dinh
hudng san xuit va ung dung. Vé dinh huéng san xuat, trong nhitng nghién
clru gan day, TEV protease dat t6i 400 mg/L dich nudi cdy (hodc 15 mg tir
mdi gam sinh khdi) con HRV3C protease dd dugc dung hop véi dudi NT*
va cho san luong biéu hién 1én dén 300 mg/L méi trudng nudi cdy. Vé mang
tmg dung, nho dic tinh cit ddc hiéu va kha ning hoat dong ¢ nhiét do thap,
TEV va HRV3C da va dang la nhiing cong cu chinh trong cac rng dung loai
dudi dung hop nhu ddng biéu hién, ddng 1én men, nhan dién vi tri hoat dong...
Trong d6, ndi bat 1a mo hinh tinh ché két hop loai dudi dung hop dugc Waugh
et. al mo ta.

Cho dn hién nay, hau hét cac cong trinh nghién ctru vé TEV, HRV3C
protease da va dang dugc thyc hién dya trén chiing chii mé hinh E. coli. biéu
nay dan dén khi st dung TEV va HRV3C tir E. coli, cac san pham tinh sach
(d3 loai dudi dung hop) cin ton thém thoi gian va chi phi dé loai bo cac noi
doc td thi méi co thé sir dung trong cac linh vuc nhu y dugc, thuc phém, chan
nudi... Bé giai quyét van dé ton dong nay, dé tai hudng toi viée st dung
ching chu an toan, khong chira ndi doc td B. subtilis dé biéu hién TEV va
HRV3C protease ciing nhu xay dung mo6 hinh tng dung 2 protease nay trong
tinh ché protein tai to hop.

2.4. Bacillus subtilis



B. subtilis 1a chung vi sinh vat an toan GRAS, c6 kha ning tiét protein
manh (ham luong enzyme c6 thé dat 20 - 25 g/L dich 1én men) ciing vdi cac
vu diém khéac nhu dic diém di truyén duoc hiéu 1, c6 kha ning dat mat do
cao trong diéu kién nudi cay don gian va ré tién. Chinh vi vay, B. subtilis
duoc lua chon va tré thanh mot chung chu phé bién dé san xuét protein tai
to hop, dac biét trong san XUAt enzyme ngoai bao (nhu amylase, cellulase,
protease, xylanase, va lipase...). Tuy nhién, ddi v6i biéu hién protein ndi bao,
rat it nghién ctru trén B. subtilis cho théy su biéu hién cua protein myc ti€u
16n hon 10% tong sb protein.

Chinh vi vay, trong nghién ctru nay, dé tai s& tién hanh biéu hién cac
protein TEV va HRV3C trong B. subtilis va tién hanh tinh ché cac protein
nay. Viéc san xudt duoc cac protein tai to hop nay o B. subtilis s& tan dung
dugc vu diém khoéng tao ndi doc td & B. subtilis so voi E. coli. Loi thé nay
¢6 tiém nang s& lam giam thoi gian tinh ché do khong phai qua budc loai bo
n6i doc to, s& lam giam gia thanh san pham va c6 kha nang ung dung rong
rii. Pong thoi, dé tai s& 1a minh ching cho tiém ning cua B. subtilis trong
viéc biéu hién ndi bao céac enzyme c6 hoat tinh.

2.5. H¢ thong vector biéu hién pHT va promoter Pgrac212
2.5.1. H¢ théng vector pHT

Cung vé6i chung chi, vector biéu hién ciing 1a mot nhdn t quan trong,
anh huong truc tiép ti su biéu hién cta protein muc ti€u. i véi ching chu
B. subtilis, nhiéu hé thong vector biéu hién di va dang dugc phat trién. Trong
d6, ndi bat1a hé théng vector biéu hién pHT (mdt hé théng thudc nhoém vector
sao chép kiéu theta, c6 kha nang ton tai bén viing trong B. subtilis va E. coli).
Heé thdng nay da va dang dugc nhém nghién ctru ching t6i (thuée TT Khoa
hoc va CNSH, truong DPH KHTN TpHCM) xay dung va phat trién dua trén
hé thdng promoter manh: promoter Pgrac c6 kha ning biéu hién manh hon

50 1an so voi mot promoter manh khac da ton tai trude do 1a Pspac. Promoter

7



Pgrac nay bao gdm promoter manh PgroESL ctia B. subtilis dugc dung hop
v6i trinh ty lacO ¢6 ngudn gdc tir lac operon cua E. coli. Trong nhitng nghién
clru dau tién, promoter Pgrac duge cam tmg bang IPTG va cho phép protein
dich dugc tong hop bén trong té bao 1én dén 16% protein tong sb.

2.5.2. Promoter Pgrac212

Promoter Pgrac212 1a mét trong nhing promoter tiéu biéu dugc phat trién
tir thé hé dau tién Pgrac01, duoc cai tién gitip 1am ting d6 bén cia mRNA
thong qua nhing dic diém dugc bién dbi 1a: (1) mRNA tao thanh s& c6 mot
ciu trac kep toc (stem - loop) & ddu 5’ cung véi (ii) khoang cach téi vu giira
lacO va RBS 1a 13 nucleotide. Vi nhitng thay doi nay, Pgrac212 cho phép
tang thoi gian ban ra cia mRNA hon 60 phut, gap 2 14n so v6i Pgrac01 (29,4
phut).

Tém lai, dua vao cac dic tinh tét, kha nang Ung dung va van dé con tdn
dong ctia TEV, HRV3C protease va kha ning str dung B. subtilis dé biéu hién
céc protease nay dugce md ta trong phan Tong quan, dé tai hudng téi “Tao
cac protease TEV va HRV3C & Bacillus subtilis ding cit loai dudi dung hop
trong tinh ché protein tai to hop”. Pé giai quyét muc tiéu trén, ndi dung
nghién ciru ctia dé tai dugc chia lam 3 phéan chinh. Trong d6, ndi dung 1 1a
“Tao dong, thu nhan va tinh ché cac protein tai t hop His-TEV, His-HRV3C
va His-GST-HRV3C trong té bao B. subtilis”. Noi dung 2 12 “Tao dong, thu
nhan protein GFP tai to hop chita dudi dung hop 6 vi tri cit chuyén biét cua
TEV/HRV3C lam co chat va xac dinh hoat tinh protease, cac gié tri dong hoc
phan tmg cat clia cac protease nay”. Cudi cung, ndi dung 3 1a “Ung dung
His-TEV, His-HRV3C, His-GST-HRV3C trong tinh ché protein GFP téi to
hop chira dudi dung hop c6 vi tri cit chuyén biét caa TEV/ HRV3C”



Chuong 3. VAT LIEU VA PHUONG PHAP

3.1. Vit liéu
3.1.1. Chung vi sinh vt
3.1.2. Cac plasmid

Céc plasmid trong dé tai déu thudc hé thong vector biéu hién pHT va sir
dung promoter Pgrac212 dé diéu hoa su biéu hién. Trong d6, d¢é tai thiét ké,
tao dong 4 plasmid dé biéu hién His-TEV, His-HRV3C, His-GST-HRV3C va
co chat BsLysSN-His-CSurvic-GFP trén B.subtilis. Plasmid pHT1224 biéu
hién BsLysSN-His-CStry-GFP c6 sén tir nghién ctru trude ctia nhom.
3.1.3. Cic enzyme, khdng sinh, héa chdt, b kit, thang

Céc vat lidu nay cugc cung cap boi cac hing : QIAGEN, Sigma-Aldrich
Bio-basic, Merck, HT Biotech va Thermo Scientific.
3.2. Phwong phap
3.2.1. Tao dong

Qua trinh tao dong cac plasmid duoc thuc hién theo quy trinh dugc mo ta
& Hinh 3.7. Cac gen muc tiéu lan lugt duge ndi voi plasmid khuon nho phan
g cat boi cac enzyme cat gioi han va enzyme ndi 74 DNA Ligase. San
pham ndi dugc bién nap vao E. coli OmniMAX, sang loc trén méi truong
LB-Amp-Agar va phuong phap PCR khuan lac véi cac cip moi dic hiéu

trude khi giai trinh tu.

San phim Plasmid
PCR thu gen Kkhuén
Cét bang 2
enzyme cat &
$ gi®i han
Nbi bang T4
DNA ligase o Bién nap LB-Amp
> Giai
: = trinh
E. coli OmniMAX lac tw

Hinh 3.7. Quy trinh tao dong trén E. coli
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3.2.2. Bién nap vao B. subtilis

Céc plasmid tao dong thanh cong trong dé tai dugc bién nap vao B.
subtilis dya trén kha nang kha nap ty nhién ctia ching chti nay va sang loc
bang méi truong LB-Cm-Agar
3.2.3. Khdo sdt cdc diéu kig¢n biéu hién His-TEV, His-HRV3C va His-GST-
HRV3C trén B. subtilis

Céc chung cha B. subtilis 1012 1an luot mang cac plasmid biéu hién His-
TEV, His-HRV3C va His-GST-HRV3C duoc cay hoat hoa va ciy truyén trén
moi truong LB-Cm. Khi OD600 nm dat khoang 0,8-1, mau dugc cam tng
bang IPTG va tién hanh khao sat cac diéu kién theo tht ty: kiém tra sy biéu
hién (23°C; 0,5 mM IPTG, 10 gid sau cam ung); nhiét do biéu hién (23°C,
30°C, 37°C); IPTG (tir 0 dén 1 mM) va thoi diém thu mau sau cam Gng (tir 0
dén 12 gid sau cam tng). Trir thi nghiém kiém tra biéu hién, ba khao sat diéu
kién con lai dugc khao sat theo dang tirng budc mot theo thir tu da trinh bay.
Piéu kién cho két qua biéu hién trudc s& duoc ung dung cho thi nghi€m sau.
Céc mau khao sat dugc kiém tra bang phuong phap SDS-PAGE. Riéng cac
mau kiém tra sy biéu hién cua His-TEV, His-HRV3C va His-GST-HRV3C
dugc thyc hién thém phan Western Blot voi khang thé so cip 1a khang thé
khang dudi Histidine tir chudt, khang thé thir cap 1 khang thé khang IgG
chuot lién két Peroxidase tir tho va co chit TMB tao mau
3.2.6. Phwong phdp tinh ché protein bang cét HisTrap™ HP

Phuong phép tinh ché protein bang cot HisTrapTm HP duoc tién hanh
dua trén lién két ai luc gitra dudi His va ion Ni%* gan trén cac hat NTA
(Nitrilotriacetic acid) resin.
3.2.7. Phwong phdp danh gia hoat tinh protease dwa trén SDS-PAGE

Phuong phap danh gia hoat tinh cia His-TEV protease dugc xay dung
dwa trén cac phan (mg cét cua His-TEV (ddy nong do giam dan tir 20 dén 0,1
png/ml) véi 30 pg co chat BsLysSN-His-CStey-GFP dé xac dinh nong d¢ His-
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TEV th.'?ip nhét twong ing 10 U theo dinh nghia: Mot don vi hoat tinh (unit)
ciia TEV protease 1a lugng protease nay co thé cit duoc hon 85% cua 3 pg
co chét trong buffer cit pH 8 sau 1 gio i & nhiét d6 30°C (Invitrogen).

Tuong ty, cac phan tng cat cua His-HRV3C (ddy néng d6 60-0,3 pg/ml)
va His-GST-HRV3C (diy nong do 136-0,68 pg/ml) voi 100 pg co chét
BsLysSN-His-CSnury3c-GFP dé tim ra cac ndng do protease thap nhat twong
ung 1 U theo dinh nghia: M6t don vi hoat tinh (unit) cia HRV3C protease la
luong protease nay c6 thé cit duge hon 95% ciia 100 pug co chit trong buffer
cit pH 8 sau 16 gid 1 ¢ nhiét d6 4°C (Thermo Sciencetific).
3.2.8. Phuong phap xdc dinh dong hoc ciia phdan irng His-TEV, His-
HRV3C va His-GST-HRV3C protease véi co chit GFP twong irng

Trudc tién, kha nang trc ché phan tng cit His-TEV, His-HRV3C va His-
GST-HRV3C protease cua ZnSO4 (50 mM) duoc khao sat bang 3 nghiém
thire: bo sung 50 mM ZnSOy tir ddu (FZn), sau 10 phuat (10Zn) va khong bd
sung (C). Mau khao sat duoc kiém tra bing SDS-PAGE

Quy trinh xac dinh dong hoc cac phan ung phan cat co chat BsLysSN-
His-CStev-GFP cua His-TEV; BsLysSN-His-CSurvsc-GFP cua His-HRV3C
va His-GST-HRV3C tao ra cac san pham riéng biét 1a BsLysSN-His-CS va
protein GFP (c6 thé dinh luong bing su phat huynh quang). Dwa vao luong
san pham GFP (d loai du6i His) dugc tao thanh, cac gia tri te do phan tng
tuong tng véi timg ndng do co chat dugc xac dinh dé dung cac dd thi dong
hoc Michaelis-Menten. Tur d6, dé tai xac dinh cac gia tri hiéu suét xuc tac
Kea/Km V6i gid tri Kmbang voi ndng do co chat ma trong phan tng thi toc do
bang mot nira Vmax. Gia tri Kea bang Vima chia cho ndng d6 enzyme ting phan

ung.
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Chuong 4. KET QUA-BIEN LUAN

4.1. Tao dong cic vector dé biéu hi¢n His-TEV, His-HRV3C va His-
GST-HRV3C protease trén B. subtilis

Sau qua trinh tao dong, cac két qua sép gidng cot giai trinh ty véi trinh tu
thiét ké 1y thuyét (Phu luc 2, 3 &4) c6 do twong dong 100 % chiing toé dé tai
da tao dong thanh cong 3 plasmid biéu hién His-TEV, His-HRV3C va His-
GST-HRV3C protease trén B. subtilis.
4.2. Khao sat sy biéu hién His-TEV, His-HRV3C va His-GST-HRV3C
protease trong B. subtilis
4.2.1. Khdo sdt sw biéu hign His-TEV trong B. subtilis
4.2.1.1. Kiém tra suw biéu hién protein His-TEV

M () B.spHT394
kDa L 2. 2pHTod M () B.sipHT394

KDa
70 130

|
i
mu

W @ His-TEV

25 28 ® His-TEV

(A) Két qua SDS-PAGE  (B) Két qua Western Blot

Hinh 4.7. Sw biéu hién ciia His-TEV trén B. subtilis 1012/pHT394

Két qua dién di SDS-PAGE (Hinh 4.7.A) va két qua Western Blot (Hinh
4.7.B) cho thay: so v6i ching 4m, mau B. subtilis 1012/pHT394 déu co su
xut hién ctia vach tin hiéu khoang 28,6 kDa twong tmg v&i kich thude du
doan 1y thuyét cua His-TEV protease. Pdng thoi, cac két qua ciing chimg to:
céc phan tir BsLysSN-CSrgy-His-TEV protease duoc biéu hién boi B. subtilis
1012/pHT394 (khoang 47 kDa) da nhan dién va phén cit trinh tu cat CStey
1an nhau dé tao nén san pham sau cung la His-TEV (28,6 kDa). Piéu nay
chung to vach protein chinh 1a protein muc tiéu His-TEV va protein nay c6

hoat tinh ct lai vi tri chuyén biét ciia TEV ngay trong té bao B. subtilis.
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4.2.1.2. Khao sat anh hwong cia nhiét do lén sy biéu hién protein His-TEV

Két qua dién di SDS-PAGE (Hinh 4.8) cho thy so sanh v&i chiing 4m, &
ca ba nhiét d6 khao sat déu xut hién vach protein dam c6 kich thudc tuong
ung voi kich thude cia protein muc ti€u 1a 28,6 kDa. Céac vach protein His-
TEV & cic pha tong cho thay luong protein biéu hién & 23°C thap hon so véi
30°C va 37°C. Tuy nhién, hai diéu kién 23°C va 30°C lai ¢ protein His-TEV
& dang tan nhiéu hon.

kDa
120

7
60

50

30
25 oHis-TEV

20
BsLysSN-
15 CSpey

PTG _Thoi gian thu mdu sau cam ing _
B M (3 T 05 010050010 (mM) C M 0 2 4 6 8 10 12 (gio)
KkDa K

120
70
60
50

40

T - - - —— -

30

25
20

Hinh 4.8-10. Két qui SDS - PAGE khdo sdt anh hwong ciia cdc diéu ki¢n
nuéi cdy lén sw biéu hi¢n TEV protease ciia B. subtilis 1012/pHT394
Khi tién hanh phan tich k§j hon bang phan mém phén tich AlphaEaseFC
(Hinh 4.9), & 23°C, vé luong protein His-TEV tan, diéu kién 23°C thap hon
va chi bang 64% luong His-TEV tan thu nhan & diéu kién 30°C. Khi xét vé
phan trim protein tong s6 tan, mau khao sat & 23°C va 30°C c6 lugng His-
TEV lan lugt chiém khoang 7,9% va 10% tong sd protein ndi bao tan trong
B. subtilis. Do d6, véi muc dich tinh ché protein ¢ dang tan, nhiét do 30°C
duoc chon 1 diéu kién phu hop dé thu nhéan His-TEV dang tan tur chiing B.
subtilis 1012/pHT394.
4.2.1.3. Khdo sdt anh hwéng ciia nong dé IPTG Ién suw biéu hién protein His-
TEV
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Két qua dién di SDS-PAGE (Hinh 4.9) cho thdy ching B. subtilis
1012/pHT394 tai t6 hop khi dugc cam tmg bang IPTG véi cac ndng do ting
dan tir 0,01 mM dén 1 mM déu cho thay biéu hién vach protein muyc tiéu véi
kich thudc 28,6 kDa, ma ¢ ching 4m khong co. Mau khao sat c6 nong do
IPTG 0,5 mM c6 lwong His-TEV cao nhét chiém khoang 13,3% tong sb
protein ndi bao cua B. subtilis. Do d6, dé tai xc dinh diéu kién cam tng
IPTG 0,5 mM 6 30°C 1a phit hop dé biéu hién His-TEV protease trong chiing
B. subtilis 1012/pHT394.
4.2.1.4. Khdo sat anh hwéng cia thoi gian thu mau sau cam vng 1én sw biéu
hién protein His-TEV

Két qua SDS-PAGE (Hinh 4.10) cho thdy vach protein His-TEV (28,6
kDa) cang dam dén theo thoi gian va dat dinh tai thoi diém 12 gio sau cam
{ng. Tai thoi diém nay, protein His-TEV chiém khoang 18% tong s protein
ndi bao cua ching B. subtilis 1012/pHT394. Gia tri nay tuong duong vai
phan trim His-TEV trong tong sb protein ndi bao cua E. coli trong nghién
ctru ctia Miladi et. al. Do d6, thoi diém 12 gid sau cam tmg IPTG 1a phti hop
dé thu nhan protein His-TEV muc biéu hién boi chung B. subtilis
1012/pHT394.

4.2.2. Khio sat sy biéu hién His-HRV3C trong B. subtilis

4.2.2.1. Kiém tra sw biéu hién protein His-HRV3C

Két qua dién di SDS-PAGE (Hinh 4.11.A) va két qua lai Western Blot (Hinh
4.11.B) cho thiy: so v6i chirng 4m khong c6 su xuat hién ciia vach protein
muc tiéu, mau B. subtilis 1012/pHT399B c6 su xuét hién cua vach tin hiéu
(kich thuéc khoang 22 kDa tuong tmg véi kich thude du doan 1y thuyét ciia
His-HRV3C) trén ca hai phuong phap. Didu nay chimg té vach protein chinh
1a protein muc tiéu His-HRV3C va protein ndy c6 hoat tinh cit lai vi tri
chuyén biét cia HRV3C ngay trong té bao B. subtilis. Nguyén nhan dwa dén
két luan nay 1a do protease dugc biéu hién bai B. subtilis 1012/pHT399B 1a
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BsLysSN-CSurvic-His-HRV3C. Cac phan tur protease nay da nhan dién va
phan cét trinh tw cit CSurvsc cia nhau dé tao nén san pham sau cing 1a His-
HRV3C. Tém lai, ching B. subtilis 1012/pHT399B c6 kha ning biéu hién
His-HRV3C c6 hoat tinh da dugc thu nhan, Iuu trit 6 -80°C

M () B.sipHT3998 0o M (3. B.slpHT3098
KDa 130
70 7z=
:g_ = = 55
40 ’_ = 36
: 28
¥ @ His-HRV3C
2 W @ His-HRV3C 17,
20
- 10
(A) Két qua SDS-PAGE (B) Két qua Western Blot

Hinh 4.11. Sw biéu hién ciia His-HRV3C trén B. subtilis 1012/pHT399B
4.2.2.2. Khao sat anh hwong ciua nhiét do lén sy biéu hién protein His-
HRV3C

2 1 11 =
g 1
1

7 -
L2 £

Hinh 4.12-18. Két qua khéo sat sy biéu hién ciia hai dang protein
HRV3C dung hep & cac diéu kién khio sat
Két qua dién di (Hinh 4.12) cho thiy so véi chimg 4m thi & cac nhiét do
khao sat déu c6 xuét hién vach protein ngoai lai voi khéi lugng phén tr

khoang 22 kDa) tuong tmg véi kich thudc 1y thuyét ctia protein dung hop
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His-HRV3C protease. Theo s liéu phan tich AlphaEaseFC, khoang 45%
protein His-HRV3C & 37°C dugc biéu hién & pha tua trong khi ¢ hai diéu
kién nhiét d6 con lai thi lwgng protein ¢ pha tia chi khoang 10%. Ngoai ra,
giita 3 diéu kién, mau tong va miu tan thu nhan & 30°C ¢6 gia tri dinh luong
Area cao nhat. Do d6, 30°C duoc nhan dinh 1a diéu kién phu hop dé thu nhan
protein His-HRV3C biéu hién bai ching B. subtilis 1012/pHT399B.

4.2.2.3. Khdo sdt anh hwéng ciia nong d IPTG lén suw biéu hién protein His-
HRV3C

Két qua dién di (Hinh 4.13) cho thdy vach protein His-HRV3C (22 kDa)
¢6 kich thude va d6 dam tang dan khi nong d6 0,05 mM dén 0,5 mM va gia
tri Area dat dinh tai diéu kién nay. biéu nay chung to, lugng protein His-
HRV3C duoc biéu hién nhidu hon khi ting ndng d6 chat cam tmg IPTG va
noéng do IPTG 1 mM la diéu kién thich hop dé thu nhan His-HRV3C biéu
hién badi ching B. subtilis 1012/ pHT399B.
4.2.2.4. Khao sat anh hudéng cua thoi gian thu mau sau cam tng 1én sy biéu
hién protein His-HRV3C

Két qua dién di trén gel SDS-PAGE (Hinh 4.14) cho thdy vach protein His-
HRV3C hau nhu khong xuat hién ¢ chimg am, thoi diém 0 gio va bat dau
xut hién tir thoi diém 2 gid nudi cdy sau cam Gng. Kich thudce va do dam
ctia vach protein His-HRV3C gia ting theo thoi gian gio nudi cdy va gia tri
Area dat cuc dai tai mau thu nhan ¢ thoi diém 12 gio. Tai thoi diém nay,
protein His-HRV3C muyc tiéu chiém khoang 11% tong s6 protein ndi bao ciia,
ching B. subtilis 1012/pHT399B. Do d06, 12 gi¢ sau cam tng dugc xem la
thoi diém phu hop dé thu nhan His-HRV3C.

Tom lai, dira vao cac qua két qua khao sat didu kién nuéi cdy: 30°C, 1 mM
IPTG va thoi diém 12 gid sau cam tng 1a diéu kién thich hop dé ching B.
subtilis 1012/pHT399B biéu hién lugng 16n protease His-HRV3C dang tan
nham phuc vu cho qué trinh tinh ché.
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4.2.3. Khio sat sy biéu hi¢n ciia His-GST-HRV3C trong B. subitlis
4.2.3.1. Kiém tra sw biéu hién protein His-GST-HRV3C

Két qua dién di SDS-PAGE (Hinh 4.15.A) va két qua lai Western Blot
(Hinh 4.15.B) cho thiy: so v&i chig am, mau B. subtilis 1012/pHT399C c6
su xuét hién cia vach tin hiéu (kich thudc khoang 49 kDa tuong ung véi kich
thudc du doan 1y thuyét ciia His-GST-HRV3C). Piéu nay chimg t6 vach
protein chinh la protein muc ti€u His-GST-HRV3C va protein nay c6 hoat
tinh cit lai vi tri chuyén biét cia HRV3C ngay trong té bao B. subtilis. Diéu
nay la do protease duogc biéu hién boi B. subtilis 1012/pHT399C 1a BsLysSN-
CSurvic-His-GST-HRV3C di nhan dién va phan cit trinh tu cit CSurvsc clia
nhau dé tao nén san pham sau cung 1a His-GST-HRV3C. Chung B. subtilis
1012/pHT399C c6 kha nang biéu hién His-GST-HRV3C c6 hoat tinh da duge

thu nhan.
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(A) Két qua SDS-PAGE (B) Két qua Western Blot
Hinh 4.15. Sw biéu hién ciia His-GST-HRV3C trén B. subtilis
1012/pHT399C

4.2.3.2. Khao sat anh huong cua nhiét do lén sy biéu hién protein His-GST-
HRV3C

Két qua dién di SDS-PAGE (Hinh 4.16) cho thiy so v6i chimg 4m, mau &
cac nhiét d6 khao sat déu co xuat hién vach protein tai t6 hop véi khdi lugng
phan tir khoang 49 kDa tuong tng véi kich thudc 1y thuyét cua dang protein
dung hop His-GST-HRV3C. Khi so sanh pha tong va pha tan cta protein
trong té bao chét & ba nhiét do khao sat, két qua cho thay 37°C co gia tri Area
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(dinh luong su biéu hién His-GST-HRV3C) cao hon hai diéu kién con lai.
Do d6, 37°C dugc chon dé thu nhan protein His-GST-HRV3C tu chung B.
subtilis 1012/ pHT399C.
4.2.3.2. Khao sat anh huong cua n&ng d6 IPTG 1én su biéu hién protein His-
GST-HRV3C

Két qua dién di (Hinh 4.17) cho thiy vach protein His-GST-HRV3C (49
kDa) hién dién 15 rét & nhitng mau nudi cdy duge cam tng bang IPTG tir
nong d6 0,05 mM dén 1 mM. Két qua phan tich AlphaEaseFC cho thay vach
protein muc tiéu & nong do6 IPTG 1 mM cé gia tri Area cao nhét nén dé tai
chon ndng d6 IPTG 1a 1 mM 1a ndng d6 thich hop cho chung B. subtilis 1012/
pHT399C cam tng biéu hién protein His-GST-HRV3C.
4.2.3.3. Khdo sat anh hwéng ciia thoi gian cam img 1én sy biéu hién protein
His-GST-HRV3C

Két qua dién di trén gel (Hinh 4.18) cho thay vach protein muc tiéu xuét
hién tir thoi diém 2 gio nudi cay sau cam Gmg, c6 d6 dam va kich thude gia
tang theo thoi gian gid nudi cay va dat gia tri Area cyc dai ¢ 12 gio. Pong
thoi, két qua phan tich AlphaEaseFC ciing khang dinh thoi diém 12 gid sau
cam tng 1a diéu kién phu hop dé thu nhan His-GST-HRV3C. Tai thoi diém
nay, protein His-GST-HRV3C chiém khoang 16% tong sb protein ndi bao
ctia chung B. subtilis 1012/pHT399C. So véi His-HRV3C (chiém 10%), His-
GST-HRV3C c6 ty 1& cao hon han.
4.3. Tinh ché His-TEV, His-HRV3C va His-GST-HRV3C biéu hién boi
B. subtilis
4.3.1. Tinh ché protein His-TEV
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Trong qua trinh tinh ché bang HisTrap™ HP, protein His-TEV va mot s6
protein taps& duogc giit lai trong cot nhd lién két ai luc v6i Ni-NTA. Protein
His-TEV dugc thu nhan bang dung dich dung ly chtra Imidazole véi cac ndng
d6 tir 20 dén 500 mM va kiém tra bang phuong phap dién di SDS- PAGE.
Két qua dién di (Hinh 4.19) cho thay tir phan doan 80 mM dén 500 mM,
protein muc ti€u bat dau duoc dung ly ra khéi cot, trong do, & phan doan 160
mM 1a vach protein muc tiéu ddm nhat. Cac phan doan ly giai c6 nong do
100, 120, 160 mM Imidazole dugc gop lai va tham tach loai Imidazole b'fmg
Storage buffer.

Cac phan dogn Iy gial
80 100 120 160 250 500 (mM Imidazole)

Hinh 4.19. Két qui SDS - PAGE kiém tra tinh ché protein His-TEV

protease.

Két qua thu duoc protein His-TEV v&i nong d6 2,75 mg/ml vé6i d6 tinh
sach dugc phan tich bang phan mém AlphaEase FC 1a 95%. San lugng His-
TEV thu nhan tir B. subtilis 1012/pHT394 1a 27,5 mg/L méi trudong LB.
4.3.2. Tinh ché protein His-HRV3C

Dbi voi két qua tinh ché His-HRV3C (Hinh 4.20.A), cac phan doan dung
ly 80, 100, 120 va 160 c6 lwong protein His-HRV3C nhiéu va c6 db tinh sach
cao nhat nén dugc gop lai va tham tach dé luu trir. Két qua do ndng do cho
thdy dé tai da thu nhan protease His-HRV3C duoc biéu hién béi ching B.
subtilis 1012/pHT399B voi nf”)ng d6 14 2,68 mg/ml, tinh sach 98%. San lugng
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His-HRV3C protease thu nhan tir B. subitilis 1012/pHT399B la khoang 16,2
mg/L moi truong LB.

A B
BCACM 10 20 40 60 80 100 120 160 250 500{mM M BCAC10 20 40 60 80 100 120 160 250 500
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Hinh 4.20. Két qua tinh ché HRV3C bang cét HisTrapTm Hp:
A. His-HRV3C; B. His-GST-HRV3C.

4.3.3. Tinh ché protein His-GST-HRV3C

Két qua Hinh 4.20B cho thay cac phan doan dung ly véi ndng d6 Imidazole
tr 60-160 mM c¢o néng do va dd tinh sach cao nhat dugc gbp lai va béng
thdm tach dé luu trit. Protease His-GST-HRV3C duge biéu hién boi ching
B. subtilis 1012/pHT399C véi nong d6 13 0,69 mg/ml, d6 tinh sach khoang
95,5%. San lugng His-GST-HRV3C thu nhan tur B. subitilis 1012/pHT399C
la khoang 10,8 mg/L méi truong LB. So sanh voi san lugng HisTEV va His-
HRV3C, san luong cta His-GST-HRV3C 1a thap hon ca va c6 thé giai thich
1a do viéc biéu dang dung hop trudc cit BsLysSN-CSyryvsc-His-GST-HRV3C
(67 kDa) da 1am anh huong dén tong s6 luong té bao.
4.4. Tao cac co chét ¢ chira trinh tw nhan biét cit cia TEV va HRV3C
protease
4.4.1. Thu nhdn protein BsLysSN-His-CStey-GFP

Két qua dién di SDS-PAGE (Hinh 4.21) cic phan doan 20 va 40 mM

la vach protein muc tiéu dam nhit, tiép theo 1a dén vach & phan doan 10 mM,
60 mM. Protein co chat BsLysSN-His-CSev.GFP dugc thu nhan véi nong
d6 1,75 mg/ml véi d6 tinh sach 1a 90,2% (phan tich bang AlphaEase FC).
San luwgng thu nhan 1a 23,4 mg/L.
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Cac phéan doan dung ly
(#) () M TCSC 10 20 40 60 80 100 120 160 250 500 mM (Imidazole)
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Hinh 4.21. Két qua tinh ché protein BsLysSN-His-CSrey-GFP

4.4.2. Thu nhdn protein BsLysSN-His-CSury3c-GFP

Sau qua trinh tao dong, két qua sdp gidng cot (Phu lyc 5) cho thiy két qua
gidi trinh ty tuong dong 100% so véi trinh ty 1i thuyét, chimg to plasmid
pHT400B biéu hién protein dung hop BlysSN-His-CSurvsc-GFP di dugc thu
nhan. Trong bude tinh ché, két qua dién di SDS-PAGE (Hinh 4.25) cho thay
phan doan 40 mM dén 60 mM c6 nhiéu protein muc tiéu duoc dung ly nén
gop lai dugc mau BsLysSN-His-CSurvic-GFP véi néng d6 3,3 mg/ml véi do
tinh sach 1a 90,4%.

Cac phan doan ly giai
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Hinh 4.25. Két qua tinh ché protein BsLysSN-His-CSurvsc-GFP
4.5. Hoat tinh cia His-TEV, His-HRV3C va His-GST-HRV3C protease

4.5.1. Hoat tinh His-TEV biéu hi¢n béi B. subtilis/pHT394

Két qua dién di SDS — PAGE (Hinh 4.26.A) va két qua dinh luong bang
phim mém AlphaEase FC (Hinh 4.26.B) cho thiy nong d¢ His-TEV 0,4
pg/ml 12 nong d thip nhat ma ty 1é cat 30 pg co chat BsLysSN-His-CSrgy-
GFP l6n hon 85% (twong tng véi 10 Unit TEV protease). Do d6, hoat tinh
riéng cua His-TEV protease dugc thu nhén tir B. subtilis/pHT394 1a 8,3 U/pg
hay 8300 U/mg.
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Néng dé His-TEV
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Hinh 4.26. San pham cit ciia His-TEV thu nhén tiv B. subtilis/pHT394.
4.5.2. Hoat tinh cit ciia His-HRV3C va His-GST-HRV3C

Két qua dién di SDS-PAGE (Hinh 4.27.A&B) va két qua phan tich
AlphaEase FC cho thdy ndng do protease thap nhat cho ty 1¢ cit 16n hon 95%
ctia His-HRV3C va His-GST-HRV3C lan luot 1a 1,2 va 2,73 pg/ml (déu la
56,4 nM), chiing t6 kha nang phéan cit co chit BsLysSN-His-CSurysc-GFP
clia ca hai loai protease 14 twong duong nhau. Pdi voi His-HRV3C, dua vao
dinh nghia hoat tinh HRV3C ¢ muc 3.2.7, néng dd 1,2 pg/ml His-HRV3C
(hay 0,12 pg do Vphan g =100 pl) twong duong 1 U. Tu d6, hoat tinh riéng
ctia His-HRV3C 1a 8,33 U/ug (hay 8330 U/mg). Dbi voi His-GST-HRV3C,
ndng do 2,73 pg/ml His-HRV3C (hay 0,273 pg do V =100 ul) tuong dwong
1 U thi hoat tinh riéng ctia His-GST-HRV3C 1a 3,66 U/ug (hay 3660 U/mg).

Cac phan img cét cuia His-HRV3C protease Cac phan img cét cua His-GST-HRV3C protease
14 8,536, 41 27313

M Sb P 60 3015 63753 2 151206 04 03 M S P 136 68 34 8,53 6,82 4,55 3,41 2,731,360,91 0,68 (ug/ml)
kDa
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Hinh 4.29. San pham cat cia His-HRV3C va His-GST-HRV3C vdi co
chat

4.6. Dong hoc ciia cac phan ing giira His-TEV, His-HRV3C va His-GST-
HRV3C protease v6i cac co chit twong wng
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Két qua khao sat (Hinh 4.28) cho thiy 50 mM ZnSO4 c6 kha ning trc ché
phan 16n kha ning cit cia TEV va HRV3C protease. D6 thi dong hoc (Hinh
4.30) cho thay: phan mg cit giita protease His-TEV va co chit BsLysSN-
His-CStev-GFP tuan theo phuong trinh dong hoc Michaelis-Mentenvaf co
gid tri Km dat 0,312 mg/ml= 6,756 x 10°M va K 12 0,0181 s Hiéu suét
xtc tac (Kea/Km) phan tmg cit giita His-TEV protease vi co chat BsLysSN-
His-CStev-GFP 1a 2680 M5!

Hinh 4.30.His-TEV ;Hinh4.31.His-HRV3C;Hinh 4.32. His-GST-HRV3C

D6 thi dong hoc (Hinh 4.32) cho thiy: phan tmg cia His-HRV3C
protease biéu hién boi B. subtilis voi co chit BsLysSN-His-gia trj ciia Ki, 12
0,593 mg/ml = 1,276 x 10° M; Kea = 0,012 5! va hiéu suét xuc tac (Kea/Km)
CSurv3c-GFP 12 946,68 M s,

Do thi dong hoc (Hinh 4.32) cho thay: phan tmg xtc tac giita protease
His-HRV3C va co chit BsLysSN-His-CSnury3c-GFP gia tri ctia Kin 13 0,609
mg/ml=1,31 x 10° M, gié tri Kex = 0,0131 5! va hiéu suét xuc tac (Keat'Kim)
14 995,07 M'.sl,

4.7. Ung dung His-TEV, His-HRV3C va His-GST-HRV3C biéu hién béi
B. subtilis trong qua trinh tinh ché két hop loai dudi dung hop

Trong cac ndi dung di trinh bay, cac ndi dung 4.4 (tao cic co chit 6 trinh
tu nhan biét cia TEV va HRV3C), ndi dung 4.5 (vé hoat tinh cét) thi dé tai
d3 di qua ca hai budc ciia mé hinh tinh ché hai budc (Waugh et.al). Cac két
qua SDS-PAGE (Hinh 4.35 va 4.36) cho thiy 1an qua c6t HisTrap cta cac
mAu san pham cit ctia ca 3 loai protease véi co chat tuong tmg da thu vé san

pham GFP c6 d6 tinh sach cao (>95%). Piéu niy ching t6 tng dung His-
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TEV, His-HRV3C, His-GST-HRV3C trong tinh ché protein GFP tai to hop

chtra dudi dung hop c6 vi tri cit chuyén biét twong tng 1 hoan toan kha thi.

MSubSCF1 F2 F3 F4 M Sub SC F M Sub SCF
KDa kDa
120
kD 129 100 &
100 a5l
100
2 ?3 5
% o0 50 BsLysSN-His
23 - oBsLysSN-His- O . BsLysSN-His - *-CS,,.,,.-GFP
- cs,.,-GFP 4 €5 e GFP -
40
30 30, =
b o S——GFP
- s e @ GFP 25 o pakd 250
25
20 BsLysSN-His- 20 W +BslLysSN-His- 20 — «BsLysSN-His-
- *cs,, S\ CSisc
v
4.33 4.344 4.34B

Hinh 4.33-34. SDS-PAGE mdu tinh ché protein GFP sau cit bang His-
TEV(4.33), His-HRV3C (4.33A4) va His-GST-HRV3C (4.33B)

Chuong 5. KET LUAN
Sau qua trinh hoan thanh luan an, dé tai da dat duoc nhitng két qua sau:

- Pi tao dong 3 plasmid d& biéu hién; thu nhan va tinh ché thanh cong 3
protease mang dudi dung hop la His-TEV, His-HRV3C va His-GST-HRV3C
trong t€ bao B. subtilis.

- Pi tao dong 1 plasmid va thu nhan dugce 2 protein GFP tai td hop dung hop
v6i dudi BsLysSN-His c6 vi tri cit chuyén biét cuia TEV/HRV3C la
BsLysSN-His-CStry-GFP, BsLysSN-His-CSurvic-GFP. Tur d6, dé tai da
danh gia dugc hoat tinh, xac dinh cac gia tri ddng hoc ctia phan ing gitra cac
protease His-TEV, His-HRV3C, His-GST-HRV3C véi co chit tuong tng.

- Qua trinh tinh ché cac co chat kiéu mau nhu BsLysSN-His-CStey-GFP,
BsLysSN-His-CSurvic-GFP dd cho thdy cac protease His-TEV, His-
HRV3C, His-GST-HRV3C c6 thé duoc dung dé tinh ché protein tai to hop
muc ti€u c¢6 dudi dung hgp chira vi tri cit chuyén biét cuia TEV/HRV3C, dac
biét 1a cac protein dang “BsLysSN-His-CS-Protein”.

Céac ket qua nghién clru cua dé tai 1a mot minh chung cho tiém nang cua
ching chu B. subtilis d¢€ bi€u hién ndi bao cac enzyme co6 hoat tinh.
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