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Thu nhan protein p24 duoc biéu hién trong
Bacillus subtilis va danh gia kha nang gay dap
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TOM TAT

p24 la mét trong nhitng protein cau thanh capsid
cua Human immunodeficiency virus (HIV). Trong
qud trinh xdm nhiém, HIV dwa ca capsid ndy vdo té
bao chii nham thuc hién mot $6 vai tro quan trong
trong cdc giai doan song ciia virus trong té bao chil.
Do @6, protein p24 cé tiém ndng iing dung trong phdt
trién vaccine ngan ngira HIV. Véi dinh hudng sir
dung p24 lam vaccine, nghién ciru nay tién hanh tao
chiing Bacillus subtilis cé kha ndng biéu hién protein
p24 va thu nhdn protein nay. Day la chung vi sinh vat
an toan, khong gay doc cho nguoi va dong vat, da co

hé théng biéu hién cho phép biéu hién vuot mirc
protein tdi té hop lén dén 10-30% so vdi protein tong
6. Plasmid tdi t6 hop pHTI1537 mang gene gagp24
md hoa cho protein p24 dwoc dung hop véi dudi
LysSN-6His da dwoc dong hoa thanh cong, cho phép
biéu hién protein p24 trong B. subtilis dwdi s cam
ung cua IPTG. Sy hién dién cua protein p24 dung
hop dwoc kiém tra bang phiong phdp SDS-PAGE.
Protein nay dwoc thu nhan b&ng cot ai lyc chira Ni%*.
Pdnh gid kha ndang tao khing thé khang protein p24
& chudt bang thir nghiém ELISA va Western blot.

Tir khéa: HIV, p24, gagp24, protein tdi té hop, Bacillus subtilis

MO PAU

HIV di gay bung nd dai dich HIV/AIDS trong
nhitng nim gan day ké tir khi truong hop nhiém dau
tién dugc phat hién vao nam 1983, dé lai nhirng hau
qua nang né nhu: tac dong nghiém trong dén nén kinh
té, chinh tri nhu gia ting nghéo d6i, bat 6n xa hoi va
giam chit luong dan s [9]. Hién nay dd c6 nhiéu
nghién ctru dwoc tién hanh nhim tim ra liéu phép didu
tri HIV nhu: nghién ciru cac gene ma hoa protease
cla virus dé ngan chin sy xdm nhidm tir t& bao nay
qua té bao khac hay biéu hién protein P24 dé san xuét
kit phat hién soém ciing nhu gitp theo ddi trong qua
trinh diéu tri HIV [1, 3, 5, 6]. Song song Vé6i cac
nghién ctru didu tri 1a san xuét vaccine dé phong ngira
va han ché lay nhiém. Trong d6, dé ngin chin kha

nang lay lan cua HIV, protein p24 dugc quan tim
nhiéu do p24 da dugc chimg minh 1a khang nguyén
dac hiéu co tinh gay dap ttng mién dich cao va ciing
1a thanh phan cua capsid gitp bao vé nucleic acid cua
HIV trong té bao chu [4]. Gan day, nhém tac gia de
Souza (nam 2014) da st dung protein p24 lam khang
nguyén dé danh gia kha ning ting dap tng mién dich
trén chudt khi sir dung bao tr B. subtilis 1am ta duoc
vaccine [10]. Véi dinh hudng nghién ciu st dung vi
sinh vat san xuat khang nguyén, viéc biéu hién
protein p24 tai té hop trén hé théng E. coli gap nhiéu
han ché do chung cha c6 chta doc t§ va dé& tao thé
vui. Chinh vi vay, can phai tao ching an toan hon va
¢6 kha nang biéu hién protein ¢ dang hoa tan. Vi
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khuan B. subtilis 1a t& bao chu tiém nang véi nhiéu uu
diém: (i) 1a vi khuan an toan, khong gay bénh, khong
sinh doc t4, (i) c6 hé théng biéu hién da dugc thuong
mai va (iii) protein tai to hop c6 thé biéu hién 1én dén
10-30 % protein tong s [2, 8, 8]. Nghién ctru nay da
sir dung vector pHT1055B c6 chia promoter manh
Pgrac100 giup biéu hién vugt mic protein p24 trong
B. subtilis dudi sy diéu hoa cam ung cua IPTG.
VAT LIEU VA PHUONG PHAP
Vit liéu

Céc plasmid duoc cung cap boi Trung tim Khoa
hoc va Cong nghé Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia Thanh phé HO Chi
Minh. Trong d6, plasmid pHT1531 mang gene lysSN-
6his-gagp24 ma hoa protein p24 dung hop Véi
LysSN-6His duoc sir dung lam khuén cho phan tng

PCR va plasmid pHT1055B c6 mang promoter manh
Pgraci00 18 vector con thoi cho phép tao dong trong E.
coli va biéu hién protein p24 dung hop trong B.
subtilis.

Chung E. coli OmniMAX (F' {proAB+ laclq
lacZAM15 Tnl10(TetR) A(ccdAB)} mcrA A(mrr-
hsdRMS-mcrBC) ¢80(lacZ)AM15 A(lacZY A-argF)
U169 endAl recAl supE44 thi-1 gyrA96 relAl tonA
panD) ding dé dong hoéa.

Chung B. subtilis 1012 (leuA8 metB5 trpC2
hsdRM1) dung dé biéu hién gene.

Cac modi oligonucleotide dugc sir dung trong
phan tng PCR thu gene cling nhu phan tng PCR
khuan lac va giai trinh ty duoc thiét ké c6 trinh ty
nhu Bang 1 duoc tdng hop boi cong ty Macrogen
(Han Qude).

Bang 1. Trinh ty cic mdi dugce st dung

STT | Tén mdi | Trinh ty moi (5°-3”) Muc dich

1 | ON255 | GGCCATGGTCTCAGATCTATGAGTCAAGA | Nhén ban gene
AGAACATAACCATGAAGAATTGAATGATC

2 | ON988 | TAGGCGGGCTGCCCCGGGTACCGATATCT | Nhan ban  gene
TACGCTAATACAC

3 | ON388 | ATGCATCCATGGATCCCTGGAAGTACAGG | PCR khuin lac
TTCTCACCGC

4 | ON925 | GAATTAGCTTGGTACCAAAGGAGGTAAGG | PCR khuén lac, giai
ATCACTAG trinh tu

5 | ON314 | TGTTTCAACCATTTGTTCCAGGT Giai trinh tu

Vi tri bét cap cla modi 1én khudn duoc thé hién nhu trong Hinh 1.
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Hinh 1. So dd vi tri cac mdi bét cap 1én khuon

Enzyme Deepvent DNA polymerase va Taq
DNA polymerase dugc cung cip boi cong ty New
England Biolabs (M$). Enzyme ndi T4 DNA ligase
dugc cung cip boi cong ty Fermentas (DPuc). Cac
enzyme cat giéi han bao gdm BamHI, Smal, Eco31l
va ECORV dugc cung cip boi cong ty Fermentas
(bc).

Protein p24 chuan duoc cung cip boi GS. Luis
Ferreira, Truong Pai hoc Sdo Paulo, Brazil.

Chuét Mus musculus ¢6 trong luong tur 18-20
g/con dwoc mua tir Vién Pasteur Thanh phd HO Chi
Minh.

Phwong phap
Tao dong vector pHT1537

Thu nhan gene lysSN-6his-gagp24 bang phan
ing PCR V6i khudn plasmid pHT1531 va cap moi
dic hiéu ON255 va ON988. Thanh phan phan imng
PCR: 1X Deepvent buffer, 200 uM dNTP, 0,25 pmol
moi; 50 ng pHT1531; 2 U Deepvent DNA
polymerase. Phan ung dugc thuc hién trong 30 chu
ky gom cac buéc 95 °C/30s, 55 °C/30s, 72 °Cl45s.
Tinh sach san phdm PCR bing bo kit QIAquick PCR
purification (Qiagen).

Plasmid pHT1055B dugc cit mé vong Véi hai
enzyme cét gii han BamHI va Smal, sau d6 duoc ndi
véi gene gagp24 da dugc xi 1y véi Eco311 va EcoRV
bing T4 DNA ligase dé tao plasmid tai t5 hop
pHT1537. San pham ndi dugc bién nap vao té bao E.
coli OmniMAX kha nap. Sang loc cac dong mang
plasmid tai t6 hop bang phan tng PCR khuén lac véi
cap moi ON925 va ON388 (So dd mdi dugc thé hién

trong Hinh 1). Thanh phan phan tmg PCR khuan lac
gém: 1 X Taq buffer; 200 uM dNTP; 0,25 pmol mai;
1 U Taq DNA polymerase. Phan ung dugc thuc hién
trong 30 chu ky gdm céac bugc 95 °C/30s, 55 °C/30s,
72 °Cl45s.

Khuin lac cho két qua dwong tinh v&i PCR khuén
lac dugc nudi cay va tach chiét plasmid bang bo kit
QIAprep Spin Miniprep kit (Qiagen). Poan gene chén
trong plasmid dwoc giai trinh ty boi céng ty
Macrogen (Han Qudc).

Biéu hi¢n protein p24 trong B. subtilis

Bién nap plasmid tai t6 hop pHT1537 vao té bao
B. subtilis 1012 theo phuong phap bién nap tu nhién.
Céac khuan lac moc trén méi truong LB-Agar c6 bd
sung khang sinh chloramphenicol (Cm) véi ndng do
cubi 10 pg/mL duoc nudi ciy hoat hoa qua dém ¢ 37
°C trong moéi truong LB-Cm va cam ung biéu hién
bing IPTG véi ndng d6 0,1 mM tai thoi diém ODg
dat 0,8. Thoi gian thu mau 1a 4 gid sau cam ang.
Kiém tra su biéu hién protein thong qua phuong phap
SDS-PAGE, dbi chimg am la ching B. subtilis mang
plasmid pHTO1.

Kiém tra su biéu hién tan cua protein p24

Hoa sinh khéi t& bao vi khuan trong dung dich
dém (phosphate 30 mM, imidazole 5 mM va glycerol
10 %). Ly giai té bao bang séng siéu am trong bon da.
Ly tdm nhe & 2000 g trong 1 phit dé loai cac t& bao
chua v&. Dich protein tong dwgc ly tam 13.000 g
trong 5 phut dé phan tich thanh phan doan tia va
phan doan tan. St dung phuong phap SDS-PAGE dé
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kiém tra tinh tan cua protein muc tiéu trong cac phan
doan.
Tinh ché protein p24

Tién hanh nuoi cdy vi khuan B. subtilis mang
plasmid pHT1537 trong 3 lit moi trwdng. Huyén phu
sinh khdi vai 3 thé tich (so véi trong lugng sinh khdi)
dung dich dém (phosphate 30 mM pH8, imidazole 5
mM, glycerol 10%, 1 mg/mL Dnasel, 1 mM PMSF
va 1 mg/mL lysozyme). Pha té bao bang song siéu am
trong trong bdn da véi cudong do séng (Amplitude) 70
trong 30 chu ky, mdi chu ki gdm 10 gidy pha va 20
gidy nghi. Ly tdm 13.000 g trong 30 pht ¢ 4°C, dich
ndi thu duoc cho chay qua cot Histrap HP 1mL (GE
Healthcare), rira cot bang dung dich rira (phosphate
30 mM, imidazole 10 mM va glycerol 10%) véi thé
tich gdp 20 lan thé tich cot. Dung ly protein muc tiéu
bang dung dich dung ly c6 thanh phin giéng dung
dich rira voi ndng do imidazole theo gradient tir 20-
150 mM.
Gay dap img mién dich khdng protein p24 & chugt va
ddnh gid khdng thé tao ra bang ELISA

Tron protein p24 dung hop sau khi tinh ché voi
ta chat aluminum theo ti 1& 1:1 va tiém véi ndng do
50 pg protein/con/lan tiém vao dudi da chugt Mus
musculus co6 trong lugng tir 18-20 g/con. Mbi 16 thi
nghiém gom 1 con tiém ta chat aluminum va 5 con
tiém protein p24, thyc hién 4 lan tiém: 1 lan tiém
khoi dau vao ngay tha 7 va 3 lan tiém nhéc, mdi
lan cach nhau 2 tuin. Huyét thanh chuét duoc thu
nhan truge khi tiém gay dap ang mién dich lan dau
va sau lan tiém nhéc thr 3. Panh gia hiéu qua gay
dap ung mién dich bang phuong phap ELISA gian
tiép: gan protein p24 dung hop 1én giéng ELISA voi
ndng d6 5 pg/mL, rira sach va i véi khang thé so cap
1a huyét thanh chugt thu dugc, khang thé thir cép la
anti IgG mouse c6 gin enzyme horseradish

peroxidase. St dung co chat la TMB (-3,3°,5,5’-
Tetramethylbenzidine) dé tao mau, sau d6 ding phan
ng bang HCI 1 N. Po mau trén may doc dia & budc
song 450 nm.
Kiém tra tinh ddc hiéu cua khdng thé khing protein
p24 bang Western blot

Do protein khang nguyén 1a dang dung hop cua
P24 véi LysSN nén khang thé tao ra can duoc kiém
chting kha ning gy dap tng mién dich cho p24 hay
LysSN. Phuong phap Western blot dugc thuc hién
V6i viéc st dung protein p24 chuin dwoc cung cip
boi GS. Luis Ferreira, Truong Pai hoc Sdo Paulo,
Brazil lam mau duong c6 ndng dé 6pg/plL. Cac mau
d6i chimg 4m gdm c6 té bao B. subtilis mang plasmid
pHTO1 (khong mang gene lysSN-6his-gagp24) va
pHT364b (mang gene lysSN-6his). Khang thé so cap
1a huyét thanh chuét dwoc tiém protein LysSN-6His-
P24. Khang thé thir cdp 1a anti IgG Mouse co gin
enzyme horseradish peroxidase, st dung co chit la
TMB.
KET QUA VA THAO LUAN
Két qua tao dong vector pHT1537

Gene lysSN-6his-gagp24 dugc thu nhan thong
qua phan ung PCR, ¢6 kich thudc 1255 bp. Gene nay
dugc gin chén vao plasmid pHT1055B tai vi tri cit
ciia BamHI va Smal tao plasmid tai to hop pHT1537
va dugc bién nap vao E. coli OmniMAX kha nap.
Sang loc cac dong mang plasmid tai t6 hop bang
khang sinh ampicillin (Amp) va PCR khuén lac véi
cap mdi dic hiéu 1a ON388 bét trén gene lysSN-6his-
gagp24 va ON925 bit trén plasmid gbc. Két qua dién
di san phim PCR khuan lac trén Hinh 2 cho thay ¢
khuan lac 5, 7 déu cho vach DNA duwong tinh véi
kich thudc khoang 667 bp tuong wng véi kich thudce
da du doan trén 1y thuyét.
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Hinh 2. Két qua dién di kiém tra san pham PCR khuan lac trén gel agarose 1%
M: thang chudn; 1, 2, 3, 4, 5, 6, 7, 8: san phdm PCR khudn lgac tir khudn lac 1, 2, 3, 4,5,6, 7, 8

Chon khuan lac 5 dé nuéi cdy, tach chiét plasmid
va giri giai trinh tu. Ké&t qua giai trinh tu cho thay co
su tuong dong 100 % giita trinh tu dwoc giai va trinh
ty trén 1y thuyét. Nhu vy da tao dong thanh cong
plasmid tai to hop pHT1537.

Két qua kiém tra biéu hién caa protein p24 trong
B. subtilis

Plasmid pHT1537 mang gene gagp24 duoc dung
hop vai gene lysSN nhiam dé ting cuong biéu hién
protein muc tiéu trong B. subtilis. Plasmid nay duoc
bién nap vao vi khuan B. subtilis 1012. Kiém tra su
cam tng biéu hién protein tai t6 hop bang phuong

phap SDS-PAGE. Két qua dién di trén gel SDS-
PAGE cho thiy so voi chang B. subtilis 1012 ¢
mang plasmid pHT1537 nhung khong dugc cam ung
IPTG (Hinh 3, giéng pHT1537 +, -) va chimg 4m la
chung B. subtilis 1012 mang plasmid pHTO1 khong
mang gene lysSN-6his-gagp24 thi chung B. subtilis
1012 mang plasmid pHT1537 sau khi cam ung xuét
hién vach protein muc tiéu c6 kich thudc khoang 44,5
kDa (Hinh 3, giéng pHT1537 +, +). Két qua nay cho
thiy protein p24 dung hop dwoc cam wng biéu hién
bang IPTG c6 kich thudc khoang 44,5 kDa.
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Hinh 3. Két qua kiém tra biéu hién protein P24 trong B. subtilis bing SDS-PAGE.

M: thang chuan; pHTO1 (-, -): chiing B. subtilis 1012/pHT01 khong chira gene lysSN-6his-gagp24, khong cam ting
v6i IPTG; pHTO1 (-, +): chung B. subtilis 1012/pHTO01 khong chira gene lysSN-6his-gagp24, cam &ng véi 0,1 mM
IPTG trong 4 gio 6 37°C; pHT1537 (+, -): ching B. subtilis 1012/pHT1537 c6 mang gene lysSN-6his-gagp24
nhung khong cam tng vai IPTG; pHT1537 (+, +): chung B. subtilis 1012/pHT1537 c6 mang gene lysSN-6his-
gagp24 va dugc cam ung véi 0,1 mM IPTG trong 4 gio ¢ 37 °C
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Hinh 4. Két quéa kiém tra tinh tan ciia protein p24 trong B. subtilis
M: thang chudn, tong: protein tong sé cé trong té bao B. subtilis 1012/pHT1537,

tua: protein trong phan dogn tua, tan: protein trong phdn doan tan
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Két qua kiém tra sy biéu hién tan cia protein p24
Két qua dién di cac phan doan protein p24 dung
hop trén Hinh 4 cho thay vach protein tai t hop c6
kich thuéc 44,5 kDa hién dién trong ca 3 pha: tong,
tia va tan, trong d6 phan Ién protein myc tiéu nim
trong pha tan. Vay, protein p24 biéu hién trong té bao
B. subtilis & dang hoa tan chiém ti 1¢ cao, do d6 c6 thé
tinh ché protein tai t6 hop tir pha tan theo phuong
phap khong bién tinh.
Két qua tinh ché protein p24
Do da phan protein p24 biéu hién trong B.
subtilis ¢ dang tan nén sir dung phuong phap tinh ché

khong bién tinh dé thu nhan protein nay. Két qua sau
khi tinh ché duoc kiém tra bang SDS-PAGE. Két qua
phan tich trén Hinh 5 cho thay dich protein sau khi
cho qua cot gin Ni**, vach protein muyc tiéu giam di
rat nhiéu so véi trude khi qua cot. Piéu do ching to
protein p24 dung hop di gén 1én cot. Phan doan sau
khi dung ly véi ndng d imidazole 50 mM, thu duoc
vach protein muc tiéu duy nhat ¢ kich thudc tuong
ung. Nhu vdy, da thu nhan thanh cong protein p24
dung hgp vé6i LysSN-6His va ¢6 d6 tinh sach kha cao.
Protein nay duoc sir dung lam khang nguyén dé danh
gia kha ning giy dap ang mién dich trén

trudc sau dung
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Hinh 5. Két qua tinh ché protein p24 trong B. subtilis

M: thang chudn; trwéc cét: protein trwéc khi qua cét; sau cét: protein sau khi qua cdt;
dung ly: protein sau khi diroc dung ly ra khai cot bang dung dich dém chiza 50 mM imidazole.

Két qua gy dap wng mién dich khang protein p24 & chugt

Protein p24 dung hop dugc tiém vao chudt Mus
musculus dé danh gia kha ning gay dap ung mién
dich, két qua ELISA gian tiép (Hinh 6) giita khang
huyét thanh chuot sau 3 lan tiém nhéc véi protein p24
cho thiy gia tri ODyso NM & chudt sau khi tiém cao
hon rat nhiéu so vai chudt duoc tiém ta chat va chudt
trude khi tiém protein p24 ¢ ca 3 d pha loang cua
khang huyét thanh chuét 1a 10.000, 30.000 va 50.000

lan. Gia tri ODgso NM giam dan theo do pha lodng cua
khang huyét thanh. Diéu nay ching to trong huyét
thanh cua chudt thi nghiém c6 sy gia tang mot cach
dang ké khang thé dac hiéu khang protein p24 dung
hop. Nhu vay, qua trinh gay dap (g mién dich cha
dong ¢ chudt véi khang nguyén p24 kha hiéu qua.
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Hinh 6. K&t qua ELISA d4nh gia hiéu qua gay d4p ang mién dich khéng
protein p24 & chuot

Két qua kiém tra khang thé khang protein p24
bz"mg phuong phap Western blot

Két qua danh gia kha ning gdy dap wng mién
dich cua chudt véi protein p24 bang ELISA cho két
qua tét. Tuy nhién, chua xac dinh chinh xac rang
khang thé do chudt tao ra dic hiéu cho ving protein
p24 hay protein LysSN-6His cua protein p24 dung
hop. Phuong phdp Western blot nhiam xac nhan lai
chinh x4c khang thé do chudt tao ra chi khang protein
p24. Két qua Hinh 7 cho thay xuat hién vach tin hiéu
& Vi tri ¢6 kich thudc khoang 25 kDa dbi véi giéng
chira protein p24 chuan, so vai chimg am la ching B.

subtilis 1012 ¢6 mang plasmid pHTO01 khong mang
gene lysSN-6his-gagp24 va plasmid pHT364b chi
chira gene lysSN-6his thi khong xuét hién vach lai.
Nhu vay khang thé thu nhan tir chuét bat dac hiéu véi
protein P24 chuan ma khong bét voi protein LysSN-
6His vi LysSN-6His la protein c6 ngudn goc tir
Bacillus, khong giy doc véi nguoi va dong vat,
khong gy dap ang mién dich trén ngudi va chudt.
Trong khi d6 p24 1a khang nguyén dac hiéu cé tinh
gdy dap ng mién dich cao nén chudt wu tién tao
khang thé khang lai khang nguyén la nay.
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Hinh 7. Két qua Western blot x4c nhan khang thé chuét sinh ra dic hiéu cho protein P24
M: thang chudn, pHT0I: ching B. subtilis 1012 mang plasmid pHTO0I khéng mang gene lysSN-6his-gagp24,
pHT364b: chiing B. subtilis 1012 mang plasmid pHT364b chi chira gene lysSN-6his, P24 chudn: protein p24
chudn c6 nong dé 6ug/ul.

KET LUAN

Ching t6i da tao dong thanh cong plasmid
pHT1537 mang gene lysSN-6his-gagp24 cho phép
biéu hién protein P24 dung hop & ching vi khuan B.
subtilis 1012. Plasmid nay cho phép biéu hién protein
p24 dung hgp khi dugc cam ung voi IPTG. Thu nhan
thanh cong protein p24 dung hgp véi LysSN-6His va
tao dugc khang thé chudt dac hiéu cho protein khang
nguyén nay. Két qua nay lam tién dé cho dinh huéng
nghién ctru san xuat vaccine cho virus HIV.

Loi cam on: Chung toi chan thanh cam on gido sw
Luis Ferreira, Truong Pai Hoc Sdo Paulo, Brazil da
cung cdp protein p24 chudn. Nghién ciru nay dwoc tdi
tro boi Quy Phdt Trién Khoa Hoc Va Céng Nghé
Quéc Gia (Nafosted) trong dé tai mad sé6 106-nn.02-
2015.24 va dé tai cap truong nam 2016 véi ma sé
t2016-27.

Trang 77



Science & Technology Development, Vol 20, No.T1- 2017

Purification of p24 protein expressed in
Bacillus subtilis and evaluation of its
Immunogenicity in mice
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ABSTRACT

p24 protein is a component of the HIV particle
capsid. It plays an essential role in HIV to infect into
the host cell and in the cycle life of virus. Therefore,
this protein can be used in the orientative study ‘“‘to
create and produce HIV’s vaccine”. This study
created the new Bacillus subtilis strain which
expressed p24 protein. B. subtilis a safety and non-
toxic bacteria strain for humans and animals, has
system expression to allow over expression
recombinant protein up to 10-30 % of total proteins.

Plasmid pHT1537 was cloned successfully,
containing lysSN-6his-gagp24 gene to encode p24
protein fused with LysSN protein and to allow the
expression of p24 protein in B. subtilis by IPTG
inducer. The target protein in the cell was cheked by
SDS-PAGE. The p24 fused protein was parified from
His Trap column which contained Ni**. Evaluation of
the ability to produce antibody against p24 protein in
mice by ELISA and Western blot was caried out.

Keywords: Bacillus subtilis, protein P24, pHT system, gene gagp2, HIV, LysSN
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