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TOM TAT

Thu thé HERZ c6 sur biéu hién manh trong 20 - 30% bénh nhén ung thu vii va thudng lién quan 16 viéc
tién lugng xau, do viy c6 nhiéu chién Iuoc tao thudc didu trj dic hiéu HER2. Diéu tri dgc t6 mién dich Ia
huéng diéu tri c6 nhiéu trién vong dugc cac nha khoa hoc dic biét quan tdm. Céc déc t6 mién dich dugc tao ra
bing céng nghé gen la cac phéan tir ¢6 hai chirc ning, chirc nang nhan. blet té bao dich theo nguyén tic lién Kkét
khang nguyén - khéng thé va chirc ning lam tan te bao dich do nira dbc t6 cila phén tir. Trong nghién ciru nay,
ching t61 trinh bay ket qua tao phan tir doc t& mxen dich ScFv bao gdm phin bién ddi clia khang thé dac hiéu
HER2 va phén doc 16 12 peptitde melittin c6 ngudn gdc tir ong mat Apis cerana. Gen tai td hop tao ra duge goi
14 hermel dugc gén vao vector biéu hién PET-2la(+), sau 46 biéu hién trong chang E. coli Rosetta & 28°C va
cam ing v6i 0,6 mM IPTG. San phim biéu hién ciia gen duoc tinh sach trén ¢4t Ni-NTA.

Tir khéa: Doc 16 mién dich, khéng thé don chui, hermel, HER2, melittin,

DAT VAN DE

Su biéu hién qué muc thu thé HER2, p185 kDa,
do ting phién ma oncogene HER2 (ErbB-2), mot
trong bdn thanh vién cta ho thu thé yéu td phat trién
biu m6 (EGFR) & giai doan sém cua ung thuw vi
duoc coi nhu mot chi thi dé chin dodn va dich diéu
tri vi sy biéu hién qua mirc HER2 c6 tién luong rat
xAu voi cac ddu hidu nhu di cin sém va suy giam
manh thoi gian séng s6t cia bénh nhén (Serenella
Eppenberger - Castori, 2007).

Mic du HER2 khong c6 cac ligand nhung khi
tring hop véi cac thanh vién khéac cua ho thu thé nay
thi kha ning truyén tin hiéu cta thu thé nay lai rit
manh (Moasser, 2007; Cameyl, 2007). Biéu hién
qua mirc HER2 trong cac té bao tuyén va kich thich
su phan chia té bao, 1am thay d6i hinh dang té bao,
phat trién khéi u va din dén cac bién d6i khang
apoptosis (Serenella, 2001). Cac céng trinh nghién
ciru trude chi ra ring ¢6 khoang 25 - 30% bénh nhan
ung thu v duge phat hién c6 su biéu hién qua mirc
protein HER2, do ting s& luong gen hodc do ting
phién ma, va té bao khdi u c6 thé c6 t6i 2 triéu thu
thé HER2 bdc 16 trén bé mat (Venter, 1987). Cac
bing chung lam sang ciing cho thiy biéu hién qua
muc HER2 1a d4u hiéu cta nguy co cao ung thu vu
di cdn va suy giam ty 1€ song sot cia bénh nhin
(Moasser, 2007). Hién nay, thudc diéu tri c6 ban chat
khang thé khang HER2 di duoc Té chic quan ly
thudc va duge phdm M§ (FDA) phé chudn cho g
dung la Herceptin (Harries, 2002).

Tuy nhién, mét trong nhitng liéu phap méi dang
duoc quan tam 1a su két hop giita phén tir khéng thé
hudng dich diéu tri v6i phan tir gdy doc té bao. boe
to mien dich (Immunotoxin) la phan tr tai t6 hop
duoc ciu tao boi 2 phéan: phén huéng t6i té bao dich
c6 ban chat khang thé va phan doc tinh c6 tac dung
gdy doc t& bao. Phin nay c6 thé la céc protein gay
doc té bao; \rc ché qua trinh sinh tong hop cua té
bao; hoic cic peptide lam tan té bao. Cac
immunotoxin dugc xem l1a c6 tiém ning tng dung
trong diéu tri ung thu. Véi hudng phét trién do,
ching t6i dd Iya chon melittin dé tao phan tur
immunotoxin sit dung trong diéu tri ung thu vi.
Melittin 1a mét peptide gdm 26 amino acid, chiém

50% trong luong khé cua noc ong, ¢6 kha ndng pha
huy té bao do pha v& cu triic mang té bao (Yolanda,
1997). Gen md hoéa cho immunotoxin dugc tao ra
bang cong nghé gen bao gdm phin gen mi héa
khang thé don chudi dic hiéu HER2 va phin gen mi
héa melittin dd duoc tdch dong trong cong trinh
trude day (Lé Quang Hudn, 2004).

VAT LIEU VA PHUONG PHAP
Chiing va mdi trurong nudi ciy

Chung E. coli TOP10 (Invitrogen) dugc sir dung
lam vét chu trong thao tic DNA va dugc nudi trong
mdi truéng Luria-Bertani (1% tryptone, 1% NaCl,
0,5% yeast extract va 1,5% agar ddi véi mdi truomg
thach) c6 bd sung 100 pg/ml ampicillin dé chon loc
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cac thé bién nap. Ching E. coli Rosetta (Novagen)
duge sir dung lam vét chu biéu hién gen mi hoba doc
t6 mién dich hermel, dugc nudi trong mdi truong LB
¢6 bd sung 100 pg/mi ampicillin va 34 pg/ml
chloramphenicol. Gen mé hoéa déc t6 mién dich da
dugc tach dong va gin vector tach dong TOPO PCR*
2.1. Vector bidu hién pET21-a(+) (Invitrogen), cc
enzyme han ché EcoRI va Notl, ligase (New England
Biolab), cic héa chit khéac déu 1a nhimg héa chét
tinh khiét st dung trong sinh hoc phan .

Phwong phap

St dung thr vién Griffin.1 ((Trung tdm Cdng
nghé protein cia Vuong Qubc Anh) bao gom khoang
1,2.10° dong phagemid pHEN2 mang cac ménh
khang thé scFv khac nhau trong vi khuin TG1 dé
sang loc thu nhan phan khang thé cta déc t6 mién
dich, cu thé nhu sau: khang nguyén HER2 dugc pha
lodng trong PBS (10 - 100 ng) sau d6 duoc phd trén
dia polystyrene qua dém & nhiét do phong; dia duoc
phu tiép v6i dung dich MPBS 2% sita tich bo va i &
37°C trong 2 h; rira dia bing PBS 3 l4n sau dé cho
hdn hop thu vién phage vio cac giéng; G dia 37°C
trong 2 h. Sau d6 rira 10 lin bing dung dich TPBS
(0,05% Tween 20 pha trong PBS), rira tiép 10 lan
v6i dung dich PBS. Céc phage gin véi khang
nguyén duge gial hap phu bang 1 ml triethylamine
100 mM trong 10 phiit & nhiét d§ phong sau d6 trung
hoa bang 0,5 ml Tris-HCl, pH = 7,5. Dung dich
phage giai hip phu duoc ly tim 10.000 v/p, thu dich
ly tdm. Dich ly tdm nay chira cac phage mang manh
khang thé gén dic hiéu véi khang nguyén HER2.
Cac phage sau méi vong sang loc s& dwgc nhan nudi
trong té bao TG1 dé phuc vu cho cc vong sang loc
tiép theo. Sau l4n sang loc thir 3 chon loc ngiu nhién
cac khudn lac, x4c dinh 4i luc véi khang nguyén
HER2 bing ELISA véi khang thé cong hop khéng
MI13.

Khéang thé phage c6 i luc cao dugc xac dinh
trinh tw nucleotide va dugc gen nay duge gan véi
gen ma hoa peptide melittin tao gen tai t6 hop mi
hoa cho doc tb mien dich va duoc goi 1a gen hermel.
Gen hermel dugc gan vao vector biéu hién voi cidp
mbi sau:

Anti-HER2F: 5’- TGGCGCCTCATGGACTG
CCCTTACGGACCAAAG -37;
Anti-HER2R: 5°- ACCCGGGTACGGTAACC

AAAGTACCTTGACC -3°.

Bién nap vector mang gen hermel vao ching biéu
hién E. coli Rosetta: Cac plasmid ti to hop mang gen
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tao ra duoc bién nap vio E. coli ching Rosetta
(Novagen) bang phuong phap soc nhiét (42°C, thoi
gian 90 gidy). Cac khuin lac tai b hop duge chon loc
rén mdi truomg LB dic c6 bd sung thém
chloramphenicol (34 pg/ml) va ampicillin (100 pg/mb).

Biéu hién gen ma hoa hermel: Khuén lac trén dia
chon loc LB duge nudi qua dém trong moi trudng
LB léng ¢6 bd sung 2 khang sinh nhu trén. Khi OD
ctia dich nudi cdy dat 0,7, cac té bao dwoc cam ing
voi 0,6 mM IPTG va 1% glucose va duge nudi lac
vai tde d6 200 vong/phut & didu kién nhiét do 28°C.
MAu déi chimg la t& bao khong cam ting IPTG va
glucose. Thu t& bao & thoi didm 3 h va 5 h dé kiém
tra kha nang biéu hién cta gen hermel. Tinh sach déc
t6 mién dich hermel bing sic ky trén c6t Nickel
theo quy trinh cia nha san xuét (Invitrogen).

KET QUA NGHIEN CUU

Thiét ké vector mang gen hermel

Vector pET-21a(+) dugc cit bing enzyme han
ché tai 2 vi tri nhan biét ciia enzyme EcoRI va Notl,
gen mi hoa doc t6 midn dich hermel trong vector
tach dong TOPO PCR™2.1 ciing dugc cit bing 2
enzyme trén. San pham cit duge tinh sach bing dién
di trén gel agarose 0,8% (Hinh 1), sau d6 duge gin
vao vector biéu hién pET-2la(+) bing T4-DNA
ligase (BioLabs).

Sau khi gén, san phim dugc bién nap vao E. coli
ching TOP10. C4c khuén lac mang vector tai t& hop
dugc chon loc trén dia moi truwong LB dic c6 bd
sung ampicillin (100 pug/ml) va duge nudi trong mdi
truong LB 1ong (c6 chira ampicillin), plasmid DNA
sau d6 dugc tach ra dé kiém tra su ¢ mat cua gen
mong mudn biang PCR véi cip mdi Anti-HER2F va
Anti-HER2R.
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Hinh 1. A. Tinh sach gen ma héa ddc t6 mién dich trén gel
agarose 0,8%. M. Chi thi phan t& DNA; 1. San pham cét
vector tach dong, béng EcoRI va Nofl. B. Kidm tra két qua
thiét ké vector bidu hién gen hermel. 1, 2. Cac plasmid cat
bdng enzyme EcoRI va Notl.
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San phim thdi gel (Hinh 1A) dugc gén vao
vector pET21-a(+) ciing dd duoc cét véi 2 enzyme
EcoRI va Notl. San phim gin két dwoc bién nap vao
E. coli chiing DH50, sau d6 tach plasmid dé kiém tra
ke} qué gan két. Két qua cit kiém tra plasmid (vector
biéu hién mang gen m3 hoa immunotoxin) bang céc
enzyme EcoRI va Notl dugce trinh bay trén hinh 1B.

K&t qua nay con duoc khing dinh boi viée xac
dinh trinh tur nucleotide cta gen hermel sau khi duge
gin vio vector biéu hién pET-21a(+) tai cac vi tri
nhén biét cta enzyme EcoRI v Nofl. Gen hermel

chira céc viing chuc nang ciing nhu ma khéi déu, ma
két thic theo dung thiét ké (xem phén phén tich trinh
tu dudi day). Trinh tur gen hermel da duoc dang ky
trong Ngéin hang gen quoc té v&i ma sb: AM402973.
Plasmid chira gen hermel sau khi xac dinh trinh tu
duoc tinh sach va bién nap vao E. coli chung Rosetta
dé biéu hién gen tai t& hop & nhiét do 28°C sau 3 h
cam tng 0,6 mM IPTG.

Két qua cho thiy protein ti td ‘hop hermel (~32

kDa) c6 xuét hién trong dich pha t& bao o tht ca cac
mau sau cam tng (Hinh 3).
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Hinh 2. Trinh ty nucleotide va trinh tw amino acid suy dién ctia gen hermel.
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Hinh 3. Két qua dién di SDS-PAGE. A. 1. Trudc cam (ng; 2 - 9 mAu sau cam rng v&i IPTG sau 3 h; M. Protein marker
(SM0431, Fermentas). B. 1 - 5. Cac phan doan sau khi tinh sach trén ¢t Ni-NTA.

BAN LUAN

Muc dich cudi cung cia nghién ciru ndy la tao ra
phan tir doc t6 mién dich c6 kha ning nhan biét va
lam tan té bao ung thu va biéu hién manh thu thé
HER2, tirc 1a tao ra phan tir hudng dich. Vi vay, gen
tai t6 hop hermel duoc tao ra gdém cé phan huéng
dich, la phan khang thé dic hiéu thu thé HER2 va
phén 1am tan té bao, phin melittin. Phin khang thé
dugc tao ra bang ky thudt phage dislay bao gom vung
bién dbi cua chu01 nhe va ving bién dbi ciia chudi
ning dugc ndi v6i nhau bing lién két linh dong
SSGGGGSGGGGSGG va phan khang thé dugc noi
v6i phan lam tan té bao, melittin bang mot lién két
linh ddng khac co kich thudc ngan la LVTVSS va
dudi His-Tag phuc vu cho viéc tinh sach san pham
trén cot ai luc. Gen hermel duoc xac dinh lai trinh twr
nucleotide sau khi gén vao vector biéu hién pET-
21a(+) cho thay cac phan chuc nang da duoc l3p rép
vao vector biéu hién dung theo thiét ké.

Phén tich viéc sir dung cac bd ma cho thiy
trong gen hermel chita nhiéu mi bd ba it dugce st
dung trong E. coli nhu GGA (Gly), GGT (Gly),
ATC (Ile)... Vi vay, ching tdi chon ching E. coli
Rosetta dé biéu hién gen hermel do chung nay chira
cac bd ma hiém ma ching E. coli BL21 va cac
chung E. coli biéu hién khac khéng c6, hon nita,
chung E. coli Rosetta con chira cac plasmid nhu
pRARE va pRIG nén c¢é nhiéu ban sao clia cac gen
tRNA twong tng cho cac bd mi hiém. Do do, su
biéu hién cia protein tai ) hop co thé ting (Novy,
2001). Mét trong nhimng diém hru y 12 su sinh
trudng cia te bao biéu hién sau khi cam tng IPTG:
sinh khdi té bao trong méi truong cam ung IPTG
giam manh so voi sinh khéi t€ bao trong mdi
truomg nudi cung khéng cam ing va sau 5 h cam
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tng dich nudi t& bio trd nén trong sudt, trong khi
dé & binh khéng cam tmg sinh khdi té bao vin ting
va dat bdo hod. Piéu nay c6 thé do su lam tan té
bao cia melittin khi né duoc téng hop.

Poéc b rni,én dich nhén dugce c6 d6 tinh sagh rht
cao vi chi xuét hién mét bang protein duy nhat khi
dién di trén gel polyacrylamid (Hinh 3).

KET LUAN

Thiét ké thanh céng vector biu hién gen hermel
mi héa doc t6 mién dich bao gdm phan mi hoa
khang thé nhan biét thu thé HER2 trong ung thu vi
va ph?m ma hoa peptide lam tan té bao melittin.

Biéu hién thanh céng gen hermel trong E. coli
chung Rosetta & nhiét @6 28°C sau khi cam mg véi
0,6 mM IPTG va 1% glucose. Pac td mién dich nhan
dugc ¢d db tinh sach rit cao sau khi tinh sach trén
cOt ai luc.

Loi cam on: Cong trinh nay dwoc hoan thanh véi sy
ho tro kinh phi cia dé tai KC-10.09/06.10 va trang
thiét bi cia Phong thi nghiém trong diém Céng nghé
gen cua Vién Céng nghé sinh hoc.
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VECTOR OF IMMUNOTOXIN ANTI-HER2-

Nguyen Thi Thanh Diu, La Thi Huyen, Phan Minh Tuan, Le Quang Huan"

Institute of Biotechnology

SUMMARY

Since the discovery that the réceptor HER2 (erbB2/neu) was overexpressed in 20 - 30% of breast cancers,
and its subsequent association with poor prognosis, there has been many therapeutic strategies designed to fight
against this kind of breast cancer. Immunotoxin therapy is one of a growing number of treatments in which
scientists engineer molecules to target cancer cells and leave healthy cells unharmed. This hybrid molecule
which is created by coupling an antigen or an antibody with all or part of a toxin combines the specificity of
the antibody or antigen with the toxicity of the toxin. In this study we engineered an immunotoxin constituted
by ScFv antiHER2 antibody and melittin, a cytotoxin originated from honey bee Apis cerana. The aim was to.
produce an immunotoxin having properties in specific recognition and lysis of the breast cancer cells
overexpressing HER2. By using the methods in molecular biology, fusion of scFv anti-HER2 and melittin, was
obtained from the cloning strain £. co/i TOP10 in our previous study. The fusion gene, namely hermel, was
excised into pET-2]a(+) expression vector (purchased from Invitrogen) and subsequently expressed in E. coli
Rosetta (purchased from Novagen). Recombinant vector containing hermel gene was successfully designed.
The sequence of hermel gene was registered with the code AM402973 in the GeneBank. The recombinant
protein hermel was successfully overexpressed in E. coli Rosetta at a condition of 28°C and 0.6 mM IPTG,
harvesting at 3 h after induction. The expressed immunotoxin with the size of 291 amino acids and molecular
weight of approximately 32 kDa was purified by using Ni-NTA column (under the protocol of Invitrogen).
Optimization in expression condition should be continuously studied in order to increase the yield of the
expressed protein that can be subsequently subject to biological activity investigations and clinical trials.

Keywords: Immunotoxin, hermel, meliitin, anti-HER2 antibody
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