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TOM TAT 

Thu thg HER2 cd su biSu hien manh trong 20 - 30% benh nhan ung thu vii va thudng lien quan tdi viec 
tien lucmg xiu, do vay cd nhiSu chien luge tao thudc dieu trj dac hieu HER2. Dieu tri doc td mien dich la 
hudng digu tri cd nhiSu tridn vpng dugc cac nha khoa hpc dac biet quan tam. Cac dgc td mien dich dugc tao ra 
bing cdng nghe gen la cac phan tit cd hai chiic nang, chirc nang nhan biet te bao dich theo nguyen tac lien ket 
khang nguyen - khang the va chiic nang lam tan te bao dich do nira dgc td cua phan tir. Trong nghien cim nay, 
chiing tdi trinh bay k§t qua tao phan tit ddc td miin dich ScFv bao gdm phan bien ddi cua khang the dac hieu 
HER2 va phin ddc td la peptitde melittin cd ngudn gdc tit ong mat Apis cerana. Gen tai td hgp tao ra dugc ggi 
la hermei dugc gin vao vector bieu hien pET-21a(+), sau dd bieu hien trong chiing E. coli Rosetta a 28°C va 
cam ung vdi 0,6 mM IPTG. San pham bieu hien cua gen dugc tinh sach tren cot Ni-NTA. 

Tif khoa: Doc to mien dich, khdng the dem chuoi, hermei, HER2, melittin. 

DAT VAN DE 

Su bieu hien qua miic thu the HER2, pi85 kDa, 
do tang phien ma oncogene HER2 (ErbB-2), mgt 
trong bon thanh vien cua hg thu the yeu to phat trien 
bieu mo (EGFR) a giai doan sam cua ung thu vii 
dugc coi nhu mgt chi thi de chan doan va dich dieu 
tri vi su bieu hien qua miic HER2 co tien lugng rat 
xau vai cac dau hieu nhu di can sam va suy giam 
manh thai gian song sot cua benh nhan (Serenella 
Eppenberger - Castori, 2007). 

Mac du HER2 khong co cac ligand nhung khi 
tning hgp vai cac thanh vien khac cua hg thu the nay 
thi kha nang truyen tin hieu cua thu the nay lai rat 
manh (Moasser, 2007; Carney 1, 2007). Bieu hien 
qua miic HER2 trong cac te bao tuyen vii kich thich 
sir phan chia te bao, lam thay doi hinh dang te bao, 
phat trien khoi u va dan den cac bien doi khang 
apoptosis (Serenella, 2001). Cac cong trinh nghien 
ciju truac chi ra rang co khoang 25 - 30% benh nhan 
ung thu vii dugc phat hien co su bieu hien qua mirc 
protein HER2, do tang so lugng gen hoac do tang 
phien ma, va te bao khoi u co the c6 tai 2 trieu thu 
thl HER2 bgc lg tren bS mat (Venter, 1987). Cac 
bang chiing lam sang cung cho thay bieu hien qua 
miic HER2 la dau hieu cua nguy ca cao ung thu vii 
di can va suy giam ty le song sot cua benh nhan 
(Moasser, 2007). Hien nay, thuoc dieu tri co ban ch4t 
khang the khang HER2 da dugc To chiic quan ly 
thu6c va dugc pham My (FDA) phe chuSn cho iing 
dung la Herceptin (Harries, 2002). 

Tuy nhien, mgt trong nhiing lieu phap moi dang 
dugc quan tam la su ket hgp giiia phan tii khang the 
huang dich dieu tri vai phan tu gay dgc te bao. Dgc 
to mien dich (Immunotoxin) la phan tii tai to hgp 
dugc cau tao bai 2 phan: phan huong tai te bao dich 
CO ban chat khang the va phan dgc tinh co tac dung 
gay dgc te bao. Phan nay co the la cac protein gay 
dgc te bao; iic che qua trinh sinh tong hgp ciia te 
bao; hoac cac peptide lam tan te bao. Cac 
immunotoxin dugc xem la co tiem nang iing dung 
trong dieu tri ung thu. Voi hudng phat trien do, 
chiing toi da lira chgn melittin de tao phan tii 
immunotoxin su dung trong dieu tri ung thu vii. 
Melittin la mgt peptide gom 26 amino acid, chiem 
50% trgng lugng kho ciia ngc ong, c6 kha nang pha 
huy te bao do pha vo cau tnic mang te bao (Yolanda, 
1997). Gen ma hoa cho immunotoxin dugc tao ra 
bang cong nghe gen bao gom phan gen ma hoa 
khang the don chuoi dac hieu HER2 va phan gen ma 
hoa melittin da dugc tach dong trong cong trinh 
tnroc day (Le Quang Huan, 2004). 

VAT LIEU VA PHUONG PHAP 

Chung va moi tru-cmg nuoi cay 

Chiing E. coli TOP 10 (Invitrogen) dugc sir dung 
lam vat chu trong thao tac DNA va dugc nuoi trong 
moi truang Luria-Bertani ( 1 % tryptone, 1% NaCI, 
0,5% yeast extract va 1,5% agar doi vai moi truang 
thach) CO bo sung 100 jag/ml ampicillin de chgn lgc 
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cac the bien nap. Chiing E. coli Rosetta (Novagen) 
dugc sii dung lam vat chii bieu hien gen ma hoa dgc 
to mien dich hermei, dugc nuoi trong moi truang LB 
CO bo sung 100 |ig/ml ampicillin va 34 (tg/ml 
chloramphenicol. Gen ma hoa dgc to mien dich da 
dugc tach dong va gan vector tach dong TOPO PCR* 
2.1. Vector bieu hien pET21-a(-l-) (Invitrogen), cac 
enzyme han che ficoRI va Noil, ligase (New England 
Biolab), cac hoa chat khac deu la nhiing hoa chat 
tinh khiet su dung trong sinh hgc phan hi. 

Phu-ffng phap 

Sir dung thu vien Griffin. 1 ((Trung tam Cong 
nghe protein cua Vuong Quoc Anh) bao gom khoang 
1,2.10' dong phagemid pHEN2 mang cac manh 
khang the scFv khac nhau trong vi khuan TGI de 
sang lgc thu nhan phan khang the cua dgc to mien 
dich, cu the nhu sau: khang nguyen HER2 dugc pha 
loang trong PBS (10 - 100 ng) sau do dugc phu tren 
dia polystyrene qua dem a nhiet do phdng; dia dugc 
phii tiep vai dung dich MPBS 2% sira tach ba va li a 
37°C trong 2 h; nia dia bang PBS 3 l§n sau do cho 
hon hgp thu vien phage vao cac gieng; u dia 37°C 
trong 2 h. Sau do nia 10 ISn bang dung dich TPBS 
(0,05% Tween 20 pha trong PBS), nia ti6p 10 lan 
voi dung dich PBS. Cac phage gSn vai khang 
nguyen dugc giai hap phu bang 1 ml triethylamine 
100 mM trong 10 phiit a nhiet do phong sau do trung 
hoa bang 0,5 ml Tris-HCl, pH = 7,5. Dung dich 
phage giai hap phu dugc ly tam 10.000 v/p, thu dich 
ly tam. Dich ly tam nay chiia cac phage mang manh 
khang the gan dac hieu vai khang nguyen HER2. 
Cac phage sau moi vong sang lgc se dugc nhan nuoi 
trong te bao TGI de phuc vu cho cac vong sang lgc 
tiep theo. Sau lan sang lgc thii 3 chgn lgc ngiu nhien 
cac khuan lac, xac dinh ai lire vai khang nguyen 
HER2 bang ELISA vai khang thg cong hgp khang 
M13. 

Khang the phage co ai lire cao dugc xac dinh 
trinh tut nucleotide va dugc gen nay dugc gan vai 
gen ma hoa peptide melittin tao gen tai t6 hgp ma 
hoa cho dgc to mien dich va dugc ggi la gen hermei. 
Gen hermei dugc gan vao vector bieu hien vai cap 
moi sau: 

Anti-HER2F: 5'- TGGCGCCTCATGGACTG 
CCCTTACGGACCAAAG -3'; 

Anti-HER2R: 5'- ACCCGGGTACGGTAACC 
AAAGTACCTTGACC -3'. 

Bien nap vector mang gen hermei vao chiing bieu 
hien E. coli Rosetta: Cac plasmid tai to hgp mang gen 

tao ra dugc biSn nap vao E. coli chiing Rosetta 
(Novagen) bang phuang phap s6c nhiet (42°C, thai 
gian 90 giay). Cac khuin lac tai t6 hgp dugc chgn lgc 
tren moi truang LB dac c6 bo sung them 
chloramphenicol (34 |J,g/ml) va ampicillin (100 |J.g/ml). 

Bieu hien gen ma hoa hermei: Khuan lac tren dia 
chgn lgc LB dugc nuoi qua dem trong moi truang 
LB long CO bo sung 2 khang sinh nhu tren. Khi OD 
ciia dich nuoi cay dat 0,7, cac tk bao dugc cam iing 
vol 0,6 mM IPTG va 1%> glucose va dugc nuoi lac 
vai toe do 200 vong/phiit a di6u kien nhiet do 28°C. 
Mau doi chiing la te bao khong cam iing IPTG va 
glucose. Thu te bao a thai diem 3 h va 5 h de kiem 
tra kha nang bieu hien cua gen hermei. Tinh sach dgc 
to mien dich hermei bang sac ky tren cot Nickel 
theo quy trinh ciia nha san xuat (Invitrogen). 

KET QUA NGHIEN CU'U 

Thiet ke vector mang gen hermei 

Vector pET-21a(+) dugc cat bang enzyme han 
che tai 2 vi tri nhan biet cua enzyme ^coRI va Noil, 
gen ma hoa dgc to mien dich hermei trong vector 
tach dong TOPO PCR*2.1 ciing dugc cit bang 2 
enzyme tren. San pham cat dugc tinh sach bang dien 
di tren gel agarose 0,8% (Hinh 1), sau do dugc gan 
vao vector bieu hien pET-21a(+) bang T4-DNA 
ligase (BioLabs). 

Sau khi gan, san pham dugc bien nap vao E. coli 
chiing TOP 10. Cac khuan lac mang vector tai t6 hgp 
dugc chgn lgc tren dia moi truang LB dac co bo 
sung ampicillin (100 |ig/ml) va dugc nuoi trong moi 
truang LB long (c6 chiia ampicillin), plasmid DNA 
sau do dugc tach ra de kiem tra su co mat ciia gen 
mong muon bang PCR vai cap m6i Anti-HER2F va 
Anti-HER2R. 

r.fl 1 1 2 

i 

I 
Gen } 
hermei »̂  I 

Hinh 1. A. Tinh sach gen ma hda ddc to mien dich tren gel 
agarose 0,8%. M. Chi thi phan tu DNA; 1. San pham cat 
vector tach ddng bang EcoRI va Not\. B. Kiem tra kk qua 
thiet k l vector bieu hien gen hermei. 1, 2. Cac plasmid cat 
bang enzyme EcoRI va Wotl. 
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San phim thoi gel (Hinh IA) dugc gin vao chiia cac vung chiic nang ciing nhu ma khai dau, ma 
vector pET21-a(+) ciing da dugc cat vai 2 enzyme kit thiic theo diing thiSt ke (xem phan phan tich trinh 
Ecom va Noil. San phim gin kit dugc bien nap vao tu duai day). Trinh Ur gen hermei da dugc dang ky 
E. coli chiing DH5a, sau do tach plasmid dS kilm tra trong Ngan hang gen qu6c te voi ma s6: AM402973. 
kit qua gin kit. Kit qua cit kilm tra plasmid (vector Plasmid chiia gen hermei sau khi xac dinh trinh tu 
bilu hien mang gen ma hoa immunotoxin) bing cac dugc tinh sach va bien nap vao E. coh chiing Rosetta 
enzyme ^coRI va Noil dugc trinh bay tren hinh IB. dl bilu hien gen tai to hgp a nhiet do 28°C sau 3 h 

,,x , , , i , , i i- , . .• •" - cam ling 0,6 mM IPTG. 
Ket qua nay con dugc khang dinh bai viec xac 

dinh trinh tu nucleotide cua gen hermei sau khi dugc Kit qua cho thiy protein tai t6 hgp hermei (-32 
gin vao vector bilu hien pET-21a(-i-) tai cac vj tri kDa) co xuit hien trong dich pha te bao a tat ca cac 
nhan bilt ciia enzyme ^coRI va Noil. Gen hermei mau sau cam iing (Hinh 3). 

a t g g a c t g c c c t t a c g g a c c a a a g a a a a a g a g g a a g g t a g g t g g a c a g a t c c a a a t g a c t c a g t c a c c a t c t t c t 
M D C P Y G P K K K R K V G G Q I Q M T Q S P S S 

g t a t c t g c t t c a g t c g g a g a t a g g g t t a c a a t c a c t t g c a a a g c c t c a c a a g a t g t c t c a a t a g g t g t c g c a t g g 
V S A S V G D R V T I T C K A S Q D V S I G V A W 

t a t c a a c a g a a a c c t g g t a a g g c c c c t a a g t t g t t g a t c t a c t c a g c c t c a t a c a g a t a c a c c g g a g t a c c a t c a 
Y Q Q K P G K A P K L L I Y S A S Y R Y T G V P S 

a g g t t c t c a g g t t c t g g a t c a g g t a c t g a c t t t a c c t t g a c c a t t t c a t c a t t g c a g c c a g a g g a t t t t g c a a c c 
R F S G S G S G T D F T L T I S S L Q P E D F A T 

t a t t a t t g c c a g c a a t a c t a c a t c t a c c c t t a c a c c t t c g g a c a a g g a a c a a a a g t t g a g a t t a a g t c a t c a g g t 
Y Y C Q Q Y Y I Y P Y T F G Q G T K V E I K S S G 

g g a g g a g g t t c a g g t g g a g g a g g t t c t g g a g g t g a a g t a c a a t t a g t c g a a t c a g g a g g t g g t t t g g t t c a a c c t 
G G G S G G G G S G G E V Q L V E S G G G L V Q P 

g g a g g a t c a t t a a g g t t g t c t t g t g c a g c a t c t g g t t t c a c a t t c a c c g a t t a c a c a a t g g a t t g g g t t a g a c a g 
G G S L R L S C A A S G F T F T D Y T M D W V R Q 

g c c c c t g g a a a g g g t t t g g a g t g g g t c g c c g a c g t c a a c c c t a a t t c t g g t g g a t c a a t c t a t a a c c a g a g a t t c 
A P G K G L E W V A D V N P N S G G S I Y N Q R F 

a a g g g a a g g t t c a c c t t g t c a g t g g a t a g g t c t a a g a a c a c c t t g t a t t t g c a g a t g a a c t c a t t g a g g g c t g a g 
K G R F T L S V D R S K N T L Y L Q M N S L R A E 

g a t a c a g c c g t t t a c t a c t g t g c c a g a a a t t t g g g a c c t t c t t t c t a c t t c g a c t a c t g g g g t c a a g g t a c t t t g 
D T A V Y Y C A R N L G P S F Y F D Y W G Q G T L 

g t t a c c g t a t c t t c a g g t a t t g g a g c t g t a t t g a a a g t c t t a a c c a c c g g t t t g c c t g c c t t g a t a t c t t g g a t c 
V T V S S G I G A V L K V L T T G L P A L I S W I 

a a g a g g c a g a g g c a g c a g c a c c a c c a t c a t c a c c a t g c g g c c g c g a a t t a a 
K R Q R Q Q H H H H H H A A A N * 

Hinh 2. Trinh tu nucleotide va trinh tir amino acid suy dien cua gen hermei. 
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Hinh 3. Kit qua dien di SDS-PAGE. A. 1. Tru'dc cam dng; 2 - 9 miu sau cam ipng vdi IPTG sau 3 h; M. Protein marker 
(SM0431, Fermentas). B. 1 - 5. Cac phan doan sau khi tinh sach tren cpt Ni-NTA. 

BAN LUAN 

Muc dich cuoi ciing ciia nghien ciiu nay la tao ra 
phan tu dgc to mien dich c6 kha nang nhan biet va 
lam tan te bao ung thu vii bieu hien manh thu the 
HER2, tiic la tao ra phan tu huang dich. Vi vay, gen 
tai to hgp hermei dugc tao ra gom co phan huang 
dich, la phan khang the dac hieu thu the HER2 va 
phan lam tan te bao, phan melittin. Phan khang the 
dugc tao ra bang ky thuat phage dislay bao gom vung 
bien doi cua chuoi nhe va vimg bien doi ciia chuoi 
nang dugc noi vol nhau bang lien ket linh dgng 
SSGGGGSGGGGSGG va phan khang thl dugc n6i 
vai phan lam tan te bao, melittin bang mgt lien ket 
linh dgng khac c6 kich thuoc ngan la LVTVSS va 
duoi His-Tag phuc vu cho viec tinh sach san pham 
tren cot ai luc. Gen hermei dugc xac dinh lai trinh tu 
nucleotide sau khi gan vao vector bieu hien pET-
21 a(+) cho thay cac phan chiic nang da dugc lap rap 
vao vector bieu hien diing theo thiet ke. 

Phan tich viec su dung cac bg ma cho thay 
trong gen hermei chiia nhieu ma bg ba it dugc su 
dung lrong E. coli nhu GGA (Gly), GGT (Gly), 
ATC (He)... Vi vay, chiing toi chgn chung E. coli 
Rosetta de bieu hien gen hermei do chiing nay chiia 
cac bg ma hiem ma chiing E. coli BL21 va cac 
chiing E. coli bieu hien khac khong co, hon niia, 
chung E. coli Rosetta con chiia cac plasmid nhu 
pRARE va pRIG nen c6 nhieu ban sao cua cac gen 
tRNA tuang iing cho cac bg ma hiem. Do do, su 
bilu hien cua protein tai to hgp co the tang (Novy, 
2001). Mgt trong nhiing diem luu y la sir sinh 
trucrng cua te bao bieu hien sau khi cam iing IPTG: 
sinh khdi t l bao trong moi truang cam iing IPTG 
giam manh so vai sinh khoi te bao trong moi 
truang nuoi cunj; khong cam iing va sau 5 h cam 

ling dich nuoi te bao tra nen trong suot, trong khi 
do a binh khong cam iing sinh khoi te bao van tang 
va dat bao hoa. Dieu nay co the do sir lam tan te 
bao ciia melittin khi no dugc tong hgp. 

Dgc to mien dich nhan dugc co do tinh sach rat 
cao vi chi xuat hien mgt bang protein duy nhat khi 
dien di tren gel polyacrylamid (Hinh 3). 

KETLUAN 

Thiet ke thanh cong vector bieu hien gen hermei 
ma hoa dgc to mien dich bao gom phan ma hoa 
khang the nhan biet thu the HER2 trong ung thu via 
va phan ma hoa peptide lam tan te bao melittin. 

Bieu hien thanh cong gen hermei trong E. coli 
chung Rosetta a nhiet do 28°C sau khi cam iing vai 
0,6 mM IPTG va 1% glucose. Dgc to mien dich nhan 
dugc CO do tinh sach rat cao sau khi tinh sach tren 
cot ai luc. 

Loi cam OTi: Cdng trinh ndy dugc hodn thdnh vol sie 
hd trg kinh phi ciia de tdi KC-10.09/06.10 vd trang 
thiet bi ciia Phdng thi nghiem trgng diem Cdng nghe 
gen cua Viin Cdng nghi sinh hgc. 
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CONSTRUCTION OF EXPRESSION V E C T O R OF IMMUNOTOXIN ANTI-HER2-
MELmm{HERMEL)lN E.COLI 

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

Institute of Biotechnology 

SUMMARY 

Since the discovery that the receptor 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 E. coli TOP 10 in our previous study. The fiision gene, namely hermei, was 
excised into pET-21a(+) expression vector (purchased from Invitrogen) and subsequently expressed in E. coli 
Rosetta (purchased from Novagen). Recombinant vector containing hermei gene was successfully designed. 
The sequence of hermei gene was registered with the code AM402973 in the GeneBank. The recombinant 
protein hermei 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, hermei, melittin, anti-HER2 antibody 
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