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GIOI THIEU LUAN AN

1. PAT VAN BE

Ung thu tuyén tién ligt (UTTTL) duoc md ta lan dau tién nam 1853.
Céc két qua nghién ciru da chimg minh hiéu qua diéu tri UTTTL rat phu
thuoc vao thoi diém phét hién bénh. Vi nhitng truong hop ung thu (UT)
con ¢ giai doan khu trd trong tuyén tién liét (TTL), khoang 70- 85%
bénh nhan séng dén 10 nam sau khi diéu tri triét dé. Vi cac truong hop
khéi u di xam 14n bao tuyén lan rong, ty 1é séng sau 5 nam chi la 70%
va 10 nam la 40%. Vi vay yéu can chan doan sém ung thu néi chung
hay UTTTL nai riéng la rat quan trong.

Khéang nguyén sém ung thu tuyén tién liét (EPCA-2) 1a mot dau an
phan tir da dwoc céng nhan 1a dic hiéu cho UTTTL. Dau 4n nay ¢6 3 vj
tri khang nguyén da duoc biét rd trinh tu va cé thé duoc phat hién & ca
md va céc dich sinh hoc cua bénh nhan UTTTL bang khang thé (KT)
ddc hiéu. EPCA-2 con dugc chang minh 1a xuét hién sém 2 nam trudc
khi ¢ cac biéu hién & md bénh hoc, dong thoi sir dung KT xac dinh
EPCA-2 trong mau cho phép chan doan UTTTL véi do nhay 1a 92% do
dac hiéu la 94%.

Str dung khéang thé dic hiéu dé phat hién cac dau an ung thu tai mod
va cac dich sinh hoc c6 gié tri sém trong cac phuong phap chan doan.
bong thai, nhiéu nghién ciu con st dung khang thé nhu mot chat dan
duong cho cac thudc chdng ung thu dén dung cac té bao ung thu can
tiéu diét, han ché tac dung khdng mong muén trén té bao lanh. Ung
dung khang thé trong chan doan va diéu tri 12 nhimg linh vuc dang ngay
cang duoc phét trién hoan thién dé c6 thé ung dung rong ri.

Dé tai nghién ctru nay duoc thyuc hién véi 2 muc tiéu:

1. Tao khang thé dac higu khang nguyén tai té hgp EPCA-2.

2. Ddnh gid khd ning vng dung khang thé dac hi¢u khang

EPCA-2 trong chin dodn ung thuw tuyén tién ligt.
2. TINH CAP THIET CUA PE TAI
Ung thu tuyén tién liét 12 van dé nan y & hau hét céc quéc gia.
Bénh thuong bicu hi¢n cac trigu chung khi da ¢ giai doan muon. Bénh
c6 thé chira khoi hoan toan néu dugc chan doan soém. Biéu nay cho thay
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tam quan trong cua chan doan sém ung thu tuyén tién liét. Ty Ié bénh
nhan ung thu tuyén tién liét ngay cang ting ¢ Viét Nam doi hoi can
chan doan nhanh, sém, d& thyuc hién, d6 chinh xac dat yéu cau. Céc dau
4n dac hiéu cho mdi bénh ung thu trong huyét thanh 1a diéu 1y tuong dé
chan doan ung thu s6m, dé dang va khdng xam lan. Bang viéc tao ciu
trac khang nguyén ung thu bang phuong phap tai t6 hop, luan an giai
quyét viéc chan doan sém ung thu tuyén tién liét bang khang thé dac
hiéu khang nguyén tuyén tién liét theo cach chu dong tao khang thé tur
céu trac khang nguyén da biét. Tir d6 s dung khang thé tao ra tng
dung trong chan doan.

3. NHUNG PONG GOP CUA LUAN AN

- Pay 1a cong trinh dau tién o Viét Nam két hop cac ki thuat
phan tur hién dai lién hoan dé tao san pham mién dich 1a khang thé dac
hiéu EPCA-2 va str dung khang thé tao ra dé chan doan ung thu tuyén
tién ligt.

- Dé tai d4 thiét ké thanh cong vector biéu hién polEPCA-2tai to
hop mang gen ma hoa epitop EPCA-2.22 va EPCA-2.19 cua khang
nguyén ung thu tuyén tién liét som.

- POIEPCA-2 t4i t6 hop thu dugc ¢6 hoat tinh véi khang thé dic
hiéu trong kit ELISA phat hién EPCA-2 cua hang CUSABIO.

- Tao thanh cdng khang thé tho dic hiéu khang nguyén som
ung thu tuyén tién liét (tong lugng khang huyét thanh tho thu duoc la
330 ml, nong d6 khéang thé tao dugc 1a 229,17ng/ml).

- Gia tri xac dinh EPCA-2 budc dau ¢ bénh nhan ung thu tuyén
tién liét cuia khang thé tho do dé tai tao ra twong duong kit thwong pham
cua CUSABIO.

- Khéng thé duoc tao thanh co thé hoan thién tiép dé tao kit xac
dinh khang nguyén EPCA-2.
4.BO CUC LUAN AN

Lu4n an gébm 135 trang, 6 phan: it van dé 2 trang, chuong 1:
Tong quan 47 trang, chuong 2: Pdi twgng va phuong phap nghién ciru
30 trang, chuong 3: Két qua nghién ctru 30 trang, chuong 4: Ban luan
20 trang, két luan 1 trang.

Luan an c6 26 bang, 37 hinh, 2 so dd, 99 tai liéu tham khao
trong do tiéng Viét 18, tiéng Anh 81.



5

NQI DUNG LUAN AN
CHUONG 1:TONG QUAN

1.1. PAI CUONG VE UNG THU TUYEN TIEN LIET

Ung thu tuyén tién liét (UTTTL) la nguyén nhan gay tir vong ding
hang thir hai trong cac bénh ung thu & nam gidi. Thuc té da cho thay
UTTTL c6 thé diéu tri khoi hoan toan néu dugc phét hién sém. Tuy
nhién, gidéng nhu moi ung thu, cac triéu chung lam sang cua bénh
thuong chi xuat hién khi ung thu da ¢ giai doan muon, day chinh la
nguyén nhan gay thét bai trong diéu trj va dan toi tr vong cia UTTLT.
1.1.1. Tinh hinh ung thw tuyén lién liét trén thé gisi

Theo cdng bé cia T6 chuc Y té thé gidi, tinh dén hét nam 2012 trén
toan thé giGi c6 khoang 1.111.689 ngudi mic UTTTL, 307.481 ngudi da
tr vong vi bénh. Bénh c6 ty 1é méc cao nhat & cac nuéc co nén kinh té
phét trién. Nam 2008, tinh riéng Chau Au c6 338.000 dan ong dugc
chan doan UTTTL. Theo théng ké caa Hiép hoi ung thu My, nim 2015 &
M§ da co khoang 220.800 nguoi méac UTTTL méi va 158.040 nguoi da
chét vi UTTTL [11]. Trong 5 nim (2001-2005) cac thong ké cho thay ty
16 mic UTTTL & nhitng nguoi da den cao nhat 249 nguoi trén 100.000 va
thap nhat & nhitg ngudi My gdc A 1a 94 ngudi trén 100.000.

Ty & mac UTTTL nhin chung ting nhanh theo tudi hon so vai bét ky
loai ung thu nao khac.

1.1.2. Tinh hinh ung thw tuyén tién liét tai Viét Nam

Viét Nam tuy nam trong sé cac nuéc c6 ty 16 UTTTL khdng cao.
Nhung theo wéc tinh cua Té chuc y té thé gisi s6 lwong mic UTTTL &
Viét Nam hét nim 2012 1a khoang 1275 nguoi. Trong d6 s tir vong
khoang 872 ngudi. Mot nghién ciru trong nuéc ciia Nguyén Vin Hung trén
633 bénh nhan di duoc phau thuat TTL. Két qua md bénh hoc cho thay ty
Ié UTTTL duoc phét hién 12 7,9 %. Trong d6 chii yéu gap la dang ung thu
biéu md tuyén biét héa cao (95,2%). G mot nghién ciiu khac cong bd nam
2010 cta Vi Lé Chuyén khi sang loc UTTTL cho 87 nam gidi tai thanh
phd Ho Chi Minh dya trén két qua sinh thiét TTL, mac PSA huyét thanh
va két qua siéu &m tryc trang thiy co 10/87 (2,5%) dugc chan doan la
UTTTL.
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1.2. CAC HIEU BIET VE CHAN POAN UNG THU TUYEN TIEN LIET

1.2.1. Céc hiéu biét méi trong chan doan UTTTL

Siéu am cat 16p: siéu &m cat 16p (ULT) 1a phuong phap chan doan
hinh anh hién dai. Phuong phap nay cho phép thim do vé hinh thai voi
nhiéu I6p md vai d6 bao phu cua hinh anh tai cac vi tri 12 100% va tinh
chinh xac vé quang hoc la 95%. Phuong phap sién am cat I6p hién van
dang tiép tuc duoc nghién cau va thir nghiém trude khi dua vao tng
dung rong réi trén [am sang.

s PETI/CT

Chup cét 16p phat xa positron (PET/CT) 1a mét hinh thtrc chan doan
bang hinh anh cac chuyén héa sinh hoc hodc chirc ning trong co thé &
mirc d6 té bao. Trong UTTTL hinh anh PET/CT c6 kha ning du doan
thoi gian séng thém ¢ nhimg bénh nhan UTTTL bi suy giam céac chiic
nang sinh hoa sau diéu tri noi tiét td androgen.

% Cac ddu dn sinh hoc trong ung thw tuyén tién liét

DAu 4n sinh hocla cac phan tir dwoc san xuat bai cac té bao binh
thuong, té bao bat thudng va do phan tmg cia co thé vai ung thu. Cac phan
tir nay luu hanh trong huyét thanh, huyét twong, trong cac dich sinh hoc cua
co thé, nudc tiéu va tai moé TTL ung thu. Vi vay,cac phan tir ndy c6 thé
duoc xac dinhbang cac xét nghiém. Nhiéu cac dau 4n trong huyét thanh da
duoc ung dung va c6 gia tri 1am sang tét trong chan doan va chan doan giai
doan cia UTTTL nhu: Khang nguyén sém ung thu tuyén tién liét (EPCA).
Khang nguyén té bao gic tién than cua tuyén tién liét (PSCA). Hexokinase
2(hK2). Osteoprotegerin  (OPG). Human Glandular Kalikrein 2
(huK?2).Transforming Growth Factor - p and Interleukin-6 (TGF- B). Yéu
t6 tang trueong ndi md mach mau(VEGF).

Khdng nguyén ung thur tuyén tién liét som (EPCA).

EPCA duoc phét hién tir cc nghién ctru proteomic vé céc protein
trong chat nén nhan té bao ung thu.Thang 4 nim 2007, 1an dau tién
Leman, Getzenberg va cong su di xac dinh chinh x4c mot protein xuét
hién trong nhan cua té bao UTTTL véi lwong nhd ma khdng co trong
nhan cua té bao TTL binh thuong, do 1a EPCA-2. EPCA-2 khoéng cé
lién quan v6i EPCA. Tén cua cac loai khang nguyén nay la do lich st
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phéat hién ra ching. EPCA la protein khang nguyén UTTTL sém phét
hién dau tién con EPCA-2 la protein khang nguyén UTTTL som phat
hién thir hai. EPCA-2 la protein chi ting manh & té bao c tinh TTL vi vay
noé rat dic trung cho UTTTL nén da dugc dé xuat 1a mot dau 4n sinh hoc méi
trong ton thuong 4c tinh cta TTL.

Niam 2008 Getzenberg va cong su di cong b 3 trinh ty peptid duoc
cho la 3 epitope cua EPCA-2 d6 l1a doan EPCA-2.22, EPCA-2.19 va
EPCA-2.4.

Niam 2009, Getzenberg dugc cap bang sang ché cho nhiing nghién
ctru vé gia tri chan doan UTTTLcuia EPCA-2. EPCA-2 ting & té bao TTL
bi ung thu va t6 chirc xung quanh nhung khong xuat hién ¢ cac mé TTL
binh thudng cling nhu & md bénh nhan u phi dai lanh tinh TTL. Mot
nghién ctru trén cac bénh nhan c6 két qua sinh thiét ban dau déu am tinh,
da co toi 75% céc truong hop c6 EPCA-2 dwong tinhva tién trién thanh
ung thu 5 nam sau d6. Pang cha y, EPCA-2con dugc phat
hién trong tuyén tién liét cia nhitng ngudi nay it nhéat hai nam trude khi co
cAc biéu hién hinh thai hoc cta ung thu. Nhu vay su hién dién cua EPCA-
2 14 ddc hiéu v6i UTTTL & giai doan rat som.

Bang phan tng két hop khang nguyén (KN)-KT, nguoi ta c6 thé sir
dung KTdéc hiéu voi EPCA dé xac dinh sy c6 mit cia EPCA-2 ¢ trong
mau, mo, huyét thanh hay cac dich sinh hoc cia bénh nhan UTTTL.
KT nay con cé thé gitp cho viéc dy doan mirc d6 va nguy co hinh thanh
ung thu va nguy co di can cua UTTTL.Mot nghién ctru cua Getzenberg
khi do nong d6 EPCA-2 & 330 dan ong. Két qua xac dinh chinh xéc t&i
90% cho nhimng nguoi dan ongbi UTTTL con khu trava 98%
nhitng ngudi c6 khdi u da lan ra ngoai tuyén. CAc thir nghiém nay am
tinh & 97% nhiing nguoi dan 6ngkhong UTTTL.MSt nghién ctru khéc sur
dung phuong phap ELISA xac dinh ndng d6 EPCA trong huyét thanh
449 bénh nhan di duogc phiu thuat cit b6 TTL do phi dai so sanh
v6i 112 nam gidi khoe manh. Vi ngudng cutoff 10ng /ml, két qua cho
thiy 100% nhitng nguoi dan 6ng khoe manh khongthadyEPCA-2 trong
huyét thanh con & nhitng nam gi¢i UTTTL phuong phap ELISA di xéac
dinh dang véi d6 dac hiéu 98% va dd nhay 100%. Nghién ctru nay két
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ludn: c6 thé sir dung EPCA-2 nhu mét ddu an sinh hoc huyét thanh c6
d6 nhay cao dé chan doan sém UTTTL.
1.2.2. Céc nghién ctru tai Viét nam

Nguyén Vian Hung nim 2005 cho thay ty I8 UTTTL phét hién bang
sinh thiét 1a 7,9 %. Trong d6 chu yéu gap la dang ung thu biéu mo tuyén
biét hoa cao (95,2%).

D4 Khanh Hy va Hoang Thi Phuong Lién két luan gié tri PSA trén
1am sang khong cho phép chan doan xac dinh UTTTL dic biét véi PSA
¢4 gia tri trong vung xam (4 - 10ng/ml).

Nguy&n Thi Phuong Ngoc nam 2009: Cé ting nong do PSA trong
mau ¢ ca nhdm bénh nhan ung thu va bénh nhan u phi dai lanh tinh
TTL.

V& EPCA, duy nhat c¢6 mot nghién ctru ciia Lé Quang Huan da tach
dong va xac dinh thanh cong trinh tu nucleotide gen ma héa KN
EPCA tir mau bénh pham bénh nhan UTTTL.

Hoc vién quan Y da cdy ghép thanh cong khdi UTTTL cua nguoi
trén chuot thiéu hut mién dich (chudt Nude) va danh gia do tap trung
ciia ANA - ! | vao khdi ung thu. Nhém nghién ciru con thir nghiém tac
dung phan giai té bao UTTTL trén chuot Nude bang phutc bo 2 vi rit
dang vic xin sai va quai bi. Két qua cho thay hai vi rat sai va quai bi co
tac dung han ché kich thuéc khéi UTTTL.

1.3. KHANG THE VA CHAN POAN UNG THU TUYEN TIEN
LIET

1.3.1. Khéng thé.

Pinh nghia: Khang thé c6 ban chit 1a protein do té bao lympho tiét
ra dé loai bo cac yéu t6 la véi co thé.
1.3.2. Céu tao cia khang thé

Mot KN xam nhap co thé, hé théng mién dich s& nhan biét,va duoc
hoat hoa dé loai trir KN nay. Pap wng mién dich té bao va dap ung
mién dich dich thé 14 hai phuong thirc dic hiéu bao vé co thé. Déi voi
dap wng mién dich dich thé, cac khang thé ( KT) la cac globulin mién
dich (Ig) & dang hoa tan, dap (g mién dich qua trung gian té bao dugc
thuc hién bai té bao lympho T. M&i phéan tir KT ¢6 céu triic gdm mot
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hay nhiéu don vi co ban, mdi don vi c6 4 chudi polypeptid giéng nhau
timg d6i mot: 2 chudi nhe va 2 chudi ning. Ca chudi nhe va chudi ning
déu gdm 2 phan: Phan hang dinh, c6 trat ty acid amin twong dbi on
dinh.Phan thay doi véi trat ty acid amin c6 mot s6 doan cyc ky thay doi,
chinh nhitng ving cuc ky thay d6i, tham gia truc tiép vao viéc hinh
thanh vi tri két hop KN (paratop).

1.3.3. Khang thé don dong

Khang thé don dong 1a mot tap hop cac KT c¢6 ddy da chudi niang va
chudi nhe c6 cling mot loai paratope vi vay chi két hop dic hiéu véi mot
loai epitope.

Khang thé don chudi 1a mot tap hop cac KT khong day du thuong chi
c6 ving thay d6i cia chudi ning va chudi nhe mang cung mét loai
paratope Vi vay chi két hop dac hiéu vai mot loai epitope (vi du: KT don
chudi ScFV).

Dé tao ra khang thé don dong hay khang thé don chudi ngudi ta c6
thé str dung mét trong cac phuong phap:(1) Phuong phap gay mién dich
trén dong vat. (2) Phuong phap tao té bao lai. (3) Phuong phap DNA tai
t6 hop. (4) Phuong phap sang loc tir cac thu vién KT (thu vién céc thé
thuc khuan thé Phage display, thu vién khang thé Aptamer).

1.4. CAC KI THUAT SU DUNG TRONG NGHIEN CUU

1.4.1. Ki thuit tai t6 hop DNA

Cdng nghé protein la mdt hudng nghién cau quan trong cua cong
nghé sinh hoc Véi tiém niang &ng dung rat 1on trén co s& cong nghé
DNA téi t6 hop. Nho cong nghé protein cé thé tao ra protein nguyén
thé, protein da duoc sira dbi hozc protein mai théng qua sy san xuat cua
vi khuan E.coli ...Cac buéc chinh cua céng nghé protein:

1. Nhan dang trinh t, 2. Xac dinh ciu tric va md hinh hoa, 3. Bién
dbi trinh ty. 4. Phat trién phan ti. 5. Thiét ké trinh tu de novo. 6. Biéu
hién7. Phan tich8. Qué trinh tach chiét va tinh sach protein
1.4.2. Ki thuit tao khang thé bing gay mién dich trén dong vat

Diéu ché khang huyét thanh bang gay mién dich trén dong vat 1a mot
trong nhitng phuong phap tao khang thé da dugc st dung tir 1au va ngay
cang dugc hoan thién bén canh su ra doi cua nhiéu ki thuat tao khang
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thé hién dai. Két qua tao khang huyét thanh bing gay mién dich phu
thuoc mot sb yéu to: Char lirong khang nguyén: tinh KN cia mot chat
phu thugc vao ciu tric, trong lwong, phan tu, tinh la va kha nang chuyén
hoa cua chat do trong co thé. Puwong tiém cua khang nguyén.Liéu lirong
cua khang nguyén, thoi gian gia cac lan tiém: Tuy thuoc KN va yéu
ciu diéu ché khang huyét thanh ma lya chon tién hanh gay mién dich
vé6i cac dung dich va thoi gian tiém khac nhau. Dung dich gy mién dich
¢6 3 loai: (1) dung dich khang nguyén don thuan, (2) khang nguyén
cling ta chit Fruend, (3) Dung dich phéi hop caa ca (1) va (2).

Phuong phap thuong st dung hién nay 1a gdy mién dich bang dung
dich hdn hop KN véi ta chat vi két qua cho hiéu gia KT cao hon so véi
phuong phap ding KN don thuan.

1.4.3 Ki thuat ELISA

ELISA la ky thuat chan doan dua trén nguyén |i mién dich hoc rat
phd bién trong rat nhiéu linh vic. ELISA 14 k¥ thuat hap phu mién dich
gin enzym duya vao tinh hap phu tu nhién ciia protein trén mot sd chat
nhu polystyren. Céc ki thuat ELISA hién c6 bao gom: ELISA truc tiép,
ELISA gian tiép, ELISA canh tranh va ELISA sandwich.

Ky thudt ELISA sandwich

Nguyén ly: KT khong danh dau (biét trudc) duoc gin 1én chat mang
(polystyren), KN can tim dugc t v6i chat mang ¢ KT. Rira bo KN thira va
cho tiép KT ¢6 gin enzym. Nhu vdy, KN can tim s& bi kep giita hai KT.
Sau khi rira lan 2 d loai bo KT gin enzyme thira, dung dich co chat dugc
thém vao dé sinh mau dic trung. Mirc d6 1én mau cta phan g duge do
mat d quang bang quang phd ké ¢ budc song thich hop. Ki thuat ELISA
sandwich c6 kha nhiéu uu diém vuot troi: thir nhat 1a giam dwgc nhuém
mau nén va cac phan tng khong dac hiéu. Thi hai phan ung dugc thuc
hién d& dang, KT mot ¢ thé duoc gan sin trén bé mat ran tao thanh céc
bo KIT va c6 thé thuc hién cac chian doan ma trong d6 KN khong thé
gan duoc 1én mat rén.
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' . CHUONG2 i )
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

2.1.1 Poi twgng nghién ciru cia myc tidu tao khang thé dac hiéu
khéng nguyen UTTTL.

- Gen ma hoa KN ung thu tuyén tién liét sém theo thiét ké ctia nhoém
ngh1en ctru gin trong vector tach dong pBSK-GS53545 dugc dit hang
tong hop tir hang Cosmo Genetech.

- Protein tai to hop mang 8 lan lap lai cta hai epitope EPCA-2.22 va
2.19 da duoc xac dinh c6 hoat tinh véi KT déc hiéu trong bo Kit ELISA
cua CUSABIO.

- Mudi tam tho xam gidng Viét nam, khoe manh, trong lugng trung
binh 2,5kg/con khong phéan biét dyc cai dugc nuditrong dicu kién thi
nghiém tai labo Bo moén Sinh 1y bénh - Mién dich, truong Pai hoc Y Ha
Noi.

2.1.2. Poi tll‘()’ng nghién ciu cho muc tiéu tao b9 sinh pham bang
khang thé va bwéc diu &ng dung trong chéan doan UTTTL.

- B6n muoi bénh nhan da dwoc chian doan 1a ung thu tuyén tién liét
bang phuo‘ng phap hoa m6 bénh hoc (nhu¢m Hematoxylin Eosin (HE)
c4c mod bénh phim sau phau thuat) Bénh nhan khong bi cac bénh ung
thu khac va chua diéu tri bang cac thudc chéng ung thur.

- Bon muoi bénh nhan u ph1 dai lanh tinh TTL da duoc chan doan Xac
dinh bang phuong phap héa moé bénh hoc (nhuém HE cac md bénh pham
sau phau thuat)

- Ba muoi nguoi nam khoe manh khong c6 bénh li cua TTL, khong bi
cac bénh ung thu khéc, tudi tir 50 dén 89 (ctng ltra tudi voi 2 nhom bénh
nhan nai trén).

2.1.3. Sinh pham

- Khang thé tho dic hiéu khang hai epitope EPCA-2.22 va 2.19 da
dugce xac dinh ¢6 hoat tinh

- Cac enzyme: cat gigi hanNco I, Not | (Biolabs).Tag DNA
polymerase, T4ADNAligase(Biolabs). ThangDNA:1kb(Fermentas).Thang
protein:SM0431 (Fermentas).E.coli chung DH5a, BL21 (DE3).Vector
pET-28a(+) (Novagen).Tadugc Freund’Adjuvant, Bo Kit ELISA x&c
dinh EPCA-2 cta hdang CUSABIO, CSB - EQ 027679HU.

2.2 PHUONG PHAP NGHIEN CUU
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Nghién ctru thir nghiém tao sinh pham cho ky thuat: ELISA xac dinh

EPCA-2 trong chan doan UTTTL.

2.3. CAC KI THUAT SU DUNG TRONG NGHIEN CUU

2.3.1. Tao khang nguyén tai té hgp mang cac epitope EPCA-2
Qui trinh téi t& hop polEPCA -2 dugc thuc hién theo so do:

T4 hop gen téi to hop mang cac epitope EPCA-2 gén trong vector tach dong
pBSK-GS53545 tai to hop mang gen polEPCA-2

v

Bién nap vector tach dong vao té bao E. coli DH5a

Nhén nudi tang sinh

Téach DNA plasmid

!

Cit vector tach dong chira gen polEPCA-2
bing 2 enzyme cét gisi han Ncol va Notl

Cit vector biéu hién géc pET-28a(+) bing
2 enzyme cét gi6i han Nco | va Notl

A 4

A 4

Gin gen polEPCA-2vaovector pET-28a(+)da cit vai hai enzyme gigi han trén bing T4-DNA ligase

A 4

Bién nap vector biéu hién tai t& hop vao té bao E. coli DH5a

Nhén nudi tang sinh

y

Téach DNA plasmid

v

Kiém tra két qua gén gen polEPCA-2 vao vector biéu hién bing giai

!

Biéu hién san phim gen polEPCA-2 & E. coli BL21

A

y

bién di kiém tra trén gel
polyacrylamid, toi uu hoa
cac diéu kién biéu hién

Kiém tra d¢ hoa tan va tinh
sach san pham biéu hién trén
cot Probond Nikel Resin

Kiém tra hoat tinh cta
protein tinh sach bangkit
ELISA phat hién EPCA-2

cua hdng CUSABIO

v

Pol EPCA-2




13

2.3.2. Cac ki thuit gay mién dich cho thé tao khang thé dic hiéu
khang EPCA-2.22,2.19

- Cac tho trong nghién ctru duoc chia thanh 2 nhém, mdi nhém gom 3
tho.

- Thoi gian tiém lap lai: Céc thd thi nghiém dugc gay mién dich theo
phac db 4 miii tiém. Mdi miii cach nhau 7 ngay.

- Céch chia nhdm va dung dich tiém dugc trinh bay ¢ bang sau:

Mii Dung dich tiém gay mi&n dich Dt‘i"grgg
tiem Nhém thi nghiém Nhém chikng
2ml polEPCA-2 + 2ml | 2ml NaCl 9%o + 2ml Tiem co
Miii 1 Freund’Adjuvant hoan | Freund’Adjuvant iy
toan hoan toan
2ml polEPCA-2 + 2ml | 2ml NaCl 9%o + 2ml Ticm co
Miii 2 Freund’ Adjuvant Freund’ Adjuvant o
khbng hoan toan khong hoan toan
2ml polEPCA-2 + 2ml | 2ml NaCl 9%o + 2ml Ticm co
Miii 3 Freund’ Adjuvant Freund’ Adjuvant o
khbng hoan toan khong hoan toan
L4y mau tinh mach ria tai tho, dinh lugng khang thé trong huyét thanh
Mii4 | 4ml polEPCA -2 4ml NaCl 9%o IL?E ©

- Khang huyét thanh thu cua tho dugc thuc hién ki thuat phan lap
albumin bang phuong phap tua cia Rodkey voi muc dich 1a loai bo
albumin trong khang huyét thanh tho. Ki thuat st dung nguyén tic tua
protein bang mudi tricloroacetate acid 2% (TCA 2%) va ethanol 84,5%.

2.3.3 Ki thug@t ELISA xdc dinh nong dé va tinh dgc hiéu cia khang
thé theo thu dwot voi polEPCA-2.

K1 thuat dugc thyc hién theo nguyén li ELISA gian tiép.

Qui trinh ki thudt dwoc thuc hién nhw sau:

1. U 100 pl dung dich polEPCA-2.22, 2.19 ndng d6 0.87ug/ml. 2. U
4°C qua dém. 3. Rua 3 1an voi PBS 1X + Tween 20 va 3 lan véi PBS
1X. 4. Phu200 ul PBS+2% skim milk. 5. U nhiét do phong 1 - 2 gio. 6.
Rura 3 1an véi PBS 1X + Tween 20 va 3 lan véi PBS 1X. 7. Phii 100 pl
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khang thé tho. 8. U 37°C trong 2 gio. 9. Rura 3 Ian voi PBS 1X + Tween
20. Rua 3 lan véi PBS 1X. 10. Phu 100 pl khang thé khang tho gan
enzyme. 11. U ¢ 37°C trong 1- 2 gid. Rira 3 1an PBS 1X, Tween 20. 12.
100 pl TMB, u nhiét d6 phong 10 -15 phut. 15. 50ul H,SO, IN. Doc ket
qua & budc song 450nm
2.3.4. Ki thuat ELISA xac dinh EPCA-2.
2.3.4.1. Dinh lwgng EPCA-2 bing ki thugt ELISA sir dung khang thé
the ddac higu khang EPCA-2.22,2.19 tai té hep.
Ki thuat ELISA st dung KT tho dac hiéu xac dinh EPCA-2 trong 3
nhém nghién ciru dugc thuc hién theo nguyén li ELISA sandwich:
1. Nhé 100ul huyét thanh tho cho mdi giéng. 2. U 4°C tir 8 - 16 gio.
3. Rura 3 lan v6i PBS 1X-Tween 20, 3 lan voi PBS 1X. 4. Nho 200pl
skim milk 0 2 gio. 5. Rua 3 1an véi PBS 1X-Tween 20, 3 1an v6iPBS 1X.
6. Nho 100ul: huyét thanh/mdu thir. 7. U ¢ 37°C trong 2 gid. 8. Hit hét
digh, rua 3 lan véi IfBS 1X-Tween 20, va PBS 1X\.9. Nho 100ul khang
thé gan enzym. 10. U 37°C trong 2 gio. 11. Rira 3 lan voi BS 1X-Tween
20, 3 14n v6i PBS 1X. 12. Nho 100l TMB.13. U nhiét d6 phongl5
phut. 14. Nho 50pl H,SO4 IN.15. Bo OD 6 budc song 450nm trén dan
may ELISA Bio-Rad iMark ™ (C6 phin mém luu trit va sir 1 s6 lidu).
Nong d6 EPCA-2 dugc dinh lugng dua trén duodng chuan cia bd Kit
ELISA cua CUSABIO, CSB - EQ 027679HU.
2.3.4.2 Pinh lwong EPCA-2 bang kit ELISA ciia CUSABIO, CSB -
EQ 027679HU.

Ki thuat ELISA xac dinh EPCA-2 sir dung kit thwong pham duogc
thuc hién theo nguyén 1i ELISA sandwich.

Qui trinh ki thudt dwgc tién hanh theo chi dan ciia hing:
2.4. PIA PIEM TIEN HANH NGHIEN CUU

- Phong thi nghiém trong diém vé cdng nghé gen, Vién han 1am khoa
hoc va cdng nghé Viét Nam

- Bo mon Sinh i bénh-Mién dich, Truong Pai hoc Y Ha Noi.

- Cac mau nghién ctiru duogc thu thap tai Bénh vién Hiru Nghi Ha
Noi.
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~ CHUONG3
KET QUA NGHIEN CUU

3.1. TAO PROTEIN TAI TO HQP MANG CAC EPITOPE EPCA-2

3.1.1.Tao vector tai té6 hop mang gen polEPCA-2

Vector pET-28a(+) nguon gbc tir hang Novagen (My) da duoc lya
chon lam vector mang gen ma héa polEPCA-2.22,2.19va c6 thé biéu
hién trong té bao E.coli va cho san pham protein mong muén dudi dang
tiét. Trong ving cit gén da vi cua vector ndy va cua gen polEPCA-
2.22,2.19déuco vi tri nhan biét cua 2 enzymeNco | va Not 1.Gen
polEPCA-2vi trinh ty chira 2epitop cua gen ma hda khang nguyén ung
thu tuyén tién liét sém (EPCA-2) duoc lap lai 8 lannbi dudi nhau do
nhom nghién ciu thiét ké.

3.1.2. Xac dinh trinh tw gen trong vector biéu hién tai té hop

Chung t6i sir dung plasmid tai té hop 1am khudn cho phan @ng PCR
Vvé6i cap moi cua vector pET-28a(+) 1a T7F va T7R, sau d6 tinh sach san
pham PCR. Mau thu dugc dem xac dinh trinh tu bang may giai trinh tu
tu dong. Két qua dich ma gen thu dwoc suy dién trinh tu protein cho
thiy san pham protein nguyén ven s& gém 210 acid amin twong ¢ng véi
khéi lugng phan tir khoang 23,1 kDa. Pén diy chung t6i ¢6 thé khang
dinh da gin duoc gen polEPCA-2 vao vector pET-28a(+) dung chiéu va
dang khung doc.

3.1.3. Biéu hién vector téi t6 hop trong vi khuan E.coli ching BL21
(DE3) dé tao protein polEPCA-2

Bién nap vector biéu hign tai té hep pET-28a(+)/polEPCA-2 vao
vi khudn E.coli BL21 (DE3)

Sau khi da xac dinh dugc dung trinh ty gen polEPCA-2 trong vector
biéu hién pET-28a(+), chling i bién nap plasmid cua ca 4 dong vao chang
biéu hién E.coli BL21 (DE3). Két qua dién di trén gel polyacylamid cho
thdy san pham tbt dung voi kich thudc protein dy kién 23,1kDa.Khao
sat diéu kién thich hop cho qua trinh biéu hién protein trong nghién ctu
cuia chaing tdi 1a thoi gian biéu hién qua dém va ¢ 37°C.

Tinh sach protein ti té hop bang Kit ProBond™ Nikel Resin

Do chung ti da thiét protein tai to hop c6 dudi 6-Histidin c6 ai luc véi
Ni%, vi vay ching t6i sir dung cot tinh sach theo phuong phép sic ky i
lyc, voi chat gia dé nhdi cot la agarose-Ni?*. Cac polEPCA-2 ¢ His- Tag
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s& ¢6 &i luc voi Ni** va duoc bam chit vao chit gia trén cot. Sau do protein
¢ &i lyc ra khoi cot nho buffer day (NEB). Sau khi tinh sach protein tai to
hop, san pham dugc kiém tra bang dién di trén gel polyacrylamid 12,6%.
Két qua cho thdy bang protein tai to hop rat dam & vi tri twong duong
kich thudc 23,1 kDa.

Nhu véy, protein polEPCA-2 d3 duoc tinh sach thanh cong bang cot
sic ky ai lec His- Tag, san pham nay c6 thé sir dung dé 1am céc thi
nghiém tiép theo.

3.1.5. Xay dung dwdng chuin dinh lweng khang nguyén hoic khang thé
Chng t6i tien hanh dung dirong chudn theo hiréng dan cria nha san

xudt ( Kit xdc dinh EPCA-2, CSB-EQ 027679HU ). Biéu dd duong

chuan dyng duoc c6 r’= 0,986.

3.1.6. Kiém tra hoat tinh ctia san pham polEPCA sau tinh sach

bang kit ELISA

Protein tai t6 hop polEPCA-2duoc tién hanh thir hoat tinh dong thoi
so b kiém tra nong d protein EPCA-2 sau tinh sach bang phan tng
ELISA véi khang thé dic hiéu trong kit chan doan cia CUSABIO. Két
qué: polEPCA-2 ¢6 hoat tinh, két hop diic hiéu véi khang thé khang EPCA-2
trong kit ELISA. Khi so sanh v6i duong chuan, néng do khang nguyén thu dugc
tuong duong 41,185 ng/mL.

3.2. KET QUA GAY MIEN DICH O THO BANG KHANG NGUYEN
TAI TO HQP PolEPCA-2.

Qui trinh gay mién dich dugc tién hanh lap lai 3 lan doc lap véi 3 16 thi
nghiém khac nhau. Két qua trinh bay trong bao cdo nay 1a 16 tho c6 nong
dd khang thé tét nhat.

Néng d9 khang thé khang polEPCA-2 & huyét thanh thé.

Chiing t6i tién hanh 1dy mau tinh mach tai thé dé thir nong d6 KTo
cac thoi diém 7ngiy sau miii tiém 3 va cac ngay thir 15 va 20 sau miii
tiém 4. Nhan xét: Sau tiém miii 3 ngay thir 7 tho c¢6 KT dac hi¢u trong
huyét thanh v6i ndng d6 cao gap 3,5 lan ¢ thé ching (28.3 ng/ml). G
ngay thir 15 sau miii tiém 4, néng d6 KT thu dugc cao gp 3,5 lan sau
miii tiém 3 (95.65ng/ml). Nong d6 KT thoi diém 20 ngdy sau mili tiém
4 dat cao nhat gip 8,4 1an ndng d6 KT sau miii 3 (229.17ng/ml).
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3.3. KET QUA XAC PINH EPCA-2 TRONG HUYET THANH 3
NHOM NGHIEN CUU

3.3.1. Thang tin chung ciia nhém bénh nhan tuyén tién liét

3.3.1.1 Théng tin vé tudi ciia nhom bénh nhan tuyén tién liét

Bénh nhan UTTTL va u phi dai TTL déucé d6 tudi mac bénh cao nhét 1a
tir 76 dén 85, d6 tudi méc bénh thip nhat Ia dudi 60.

3.3.1.2 Néong dé tPSA trong huyét thanh ciia ba nhém nghién czu
Véi cac mirc nong d6 tPSA duge xét dén: <4ng/ml, 4-10, >10-20, >20-
30 va >30ng/ml. Két qua cho thiyca hai nhom bénh nhan TTL c6 ndng
do tPSA phén bd & tit ca cac muc tir cao dén thap Nong d6 tPSA > 30
ng/ml chiém ty 1¢ cao & nhom UTTTL (30%). Nong d¢ tPSA<4 ng/ml
chiém ty 1¢ 100% & nhoém nam binh thudng.

3.3.2.Néng d9 EPCA-2 trong huyét thanh 2 nhém bénh nhan TTL
dinh lrong bang khang thé thé khang EPCA-2 va kit CUSABIO
3.3.2.1. Nong dp EPCA-2 trong huyét thanh bénh nhin ung thuw tuyén tien
ligt

Nhin xét: Bénh nhan UTTTL c6 ndng do EPCA-2 tir 100 dén <
400ng/ml chiém ty 1& cao nhat 1a28/40 véi két qua xac dinh bang kit
ELISA, va 30/40 véi xac dinh bang KT thé dic hiéu .
3.3.2.2. Néng dg EPCA-2 trong huyét thanh bénh nhén u phi dai 1anh
tinh tuyén tien ligt.

Nhin xét:Két qua xac dinh bang kit thuong pham ciing twong tu
nhu két qua xc dinh bing KT thd cho thiy: co 38/40 mau thir 4m
tinh.C6 2/40 mau thir c6 EPCA-2 v6i ndng do thap.

3.3.3. Nong dp EPCA- 2 trong huyét thanh nam giéi khée manh.

O huyét thanh nhém ngudi nam khée manh, két qua xac dinh KT
bang kit thwong pham ciing twong tu nhu két qua xac dinh bang KT tho
cho thay EPCA-2 4m tinh trong 100 % mAu thir.
3.3.4.S0 sanh dd nhay, dé dic hiéu caa khang thé thé dic hiéu
khang EPCA-2 véi khang thé trong kit xac dinh EPCA-2 cia
CUSABIO

Ca 2 phuong phap ELISA xac dinh EPCA-2 dung KT thé va dung
kit CUSABIO déu cho két qua twong duong nhau:

- Nhém UTTTL két qua 1a40/40, EPCA-2(+), dd nhdy dat 100%.

- Nhém U phi dai TTL két qua 1a 38/40, EPCA-2(-), d6 dic hiéu
dat 95%.
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CHUONG 4
BAN LUAN

4.1. VE THIET KE GEN MA HOA POLYEPITOPE CUA KHANG
NGUYEN UNG THU TUYEN TIEN LIET SOM

4.1.1. Lua chon biéu hign cac epitope ciia khang nguyén thay vi
biéu hién toan bd phan tir khang nguyén

Su lién két giita khang nguyén voi khang thé hoa tan luon mang tinh dac
hiéu cao. Sy lién két dac hiéu nay xdy ra voi chi véi mot phan nhéat dinh
ciia KN. Cac ving cdu tric ¢6 su lién két dic hidu nay goi 1a epitope.
Phén tuong tmgtrén mdi khang thé goi 1a paratope.

Dua trén trinh tu hai epitope EPCA-2.22,2.19 cta nhoém tién si
Robert H Getzenberg, cing nhiéu nghién ctru trong nudc va nudc ngoai
vé tinh sinh mién dich ciia KN tai t6 hop van dam bao khi KN chi mang
cé4c epitope ma khong can cau tric toan by. Nhoém nghién ctru ching toi da
thiét ké gen ma héa KNUTTTL sém mang 8 1an 13p lai cua hai trinh tu
epitope EPCA-2.22 va EPCA-2.19thay vi biéu hién toan bd phan tir
KN. Bén canh d6 do chua biét o toan bd ciu triic va trinh ty acid amin
ctia EPCA-2, nén bang viéc khong biéu hién toan bd phan tir KNching
t0i s& tranh duoc mot sb bat loi co thé xéy ra do chirc nang ¢ nhiing
phan chua biét.
4.1.2.Thiét ké 1ap nhiéu Ian trinh tw cac epitope

Chung t6i chu dinh thiét ké trinh tw gen ma hdéa polEPCA-2dugc tao
thanh tir 8 1an Iap lai lién tiép ndi dudi nhau cua cap trinh tyu epitope
EPCA-2.22 va EPCA-2.19. Giita cac doan lp 1a doan ndi gom 3 acid
amin prolin (PPP). Viéc thiét ké lap 8 lan epitope trong gen polEPCA-
2cua ching toi nham tgihai muc dich:

Thir nhét, cac epitope dugc 1p lai nhiéu 1an s& lam ting kha ning
bit cap cia KN véi KT. M6t phan tir protein tai to hop ¢ nhiéu epitope
s& ¢6 kha ning cao trinh dién duoc céc vi tri epitope dé két hop véi cac
paratope tuong tng trén KT.

Thu hai, nho viéc 1ap lai nhiéu lan epitope 1am phan tir protein tai t6
hop dat dugc kich thudce da 16n dé cd thé quan sét va phét hién bang dién di
trén gel polyacrylamid thong thwong. Trong nghién cuau nay, protein
PolEPCA-2.22, va 2.19v6i 8 1an lap lai da dat duge kich thuéc 23,1 kDa
(thay vi 4,49 kDa néu chling toi chi biéu hién mét lan cap epitope nay).
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Vi kich thudc 23,1 kDa san pham tao ra d& dang kiém tra dwoc khi dién di
trén gel polyacrylamid 12,6% va marker protein Unstained (Fermentas).

Trong thiét ké gen polEPCA-2, chiing tdi thiét ké doan ndi giira cac
cap EPCA-2.22,2.19 1a 3 prolin lién tiép tuc 1a cau tric xoan polyprolin
giira cac doan lap dé protein polEPCA-2 c6 cau tric gap khic ma khéng
bi cudn xoin che lap céc epitope trong phan tir protein tai to hop. Do
do, cac epitopetrong protein tai té hop do ching t6i tao ra s& dé dang
tuong tac voi cac paratope tuong ung trén khang thé.
4.1.3. Thiét ké gen polEPCA-2 c6 trinh tw nhan biét ciia cac enzyme
cit giéi han

Dé phuc vu cho viéc tach dong va biéu hién dugc gen polEPCA-2,
ohai dau cua gen trude trinh ti cua cac epitope, ching toi thiét ké trinh
tu ACCATGGGG la vi tri nhan biét cia enzyme cit gigi han Nco
I.Tuong tu nhu vay, phia cubi cua gen polEPCA-2, sau trinh tu cua cac
epitope, chung t6i cling thiét ké trinh ty GCGGCCGCA la vi tri nhan
biét cua enzyme cit gigi han Not I.Hai enzyme cit gigi han ma ching
t6i lya chon ciing 1a cac enzyme cat duy nhéat ¢ vi tri MCS (multiple
cloning site) cua vector pET-28a(+). Piéu nay dam bao san pham sau
khi cét gan, dugc biéu hién chéc chin la polEPCA-2 nhu thiét ké.
4.1.4. Tao vector tai té6 hgp mang gen polEPCA-2

Ching tdi sir dung soc nhiét dé bién nap DNA plasmid vao té bao
E.coli BL21 (DE3). Céc té bao sau bién nap dugc chon loc bang phuong
phap chon loc duong tinh trén dia agar chira méi truong LB véi khang
sinh Kanamycin. O déy, so di chung t6i sir dung E.coli BL21 (DE3) lam
chang vi khuan biéu hién bai vi E.coli BL21 (DE3) la vat chu thich hop
cho ca viéc biéu hién gen dong thoi ciing 1a vat chii thich hop cho biéu hién
protein khi diing vector biéu hién cé chira promoter lac nhu vector pET-
28a(+).Trong nghién ctu ndy, tir cac khuan lac moc duoc trén moi
truong chon loc chira gen khang khéng sinh cua vector tai td hop, ching
t6i kiém tra bang ky thuat PCR vai 2 cap moi T7F va T7R. Két qua cho
thiy san pham thu dugc twong dwong véi kich thudc tinh toan. Nhur
vay, ching t6i da bién nap thanh céng vector biéu hién tai to hop pET-
28a(+)/polEPCA-2 vao té bao E.coli BL21 (DE3).
4.1.5. Biéu hign protein tai té hgp
4.15.1. Toz wu héa diéu kign biéu hi¢n cia protein tai to hop

Viéc tdi uu hoa cac diéu kién biéu hién proteln tai t6 hop s& gilp
ching tdi tao dwoc lugngprotein EPCA-2 tai t6 hop cao nhat lam
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nguyén liéu cho qui trinh tinh sach. Két qua cho thay tinh hoa tan cua
POlEPCA-2 khong dugc cai thiénkhi biéu hién o nhiét do thap. Diéu
kién téi wu cho biéu hién polEPCA-2 14 37°C va cam ting qua dém.

4.1.5.2. Tinh sgch protein tai té hgp bang Kit ProBond™ Nikel Resin

Tinh sach dé thu nhan protein mong mudn sau tai to hop 13 budc tiép
theo cuia cong nghé protein. Bé thu dwoc khdi lwong 16n protein con
hoat tinh doi hoéi phwong phap tinh sach phai pht hop véi dang ton tai
cuia protein sau tai to hgp.DopolEPCA-2 tdn tai chu yéu & dang thé vui
khﬁng hoa tan, vi muc dich thu duoc san pham protein sau tinh sach
van con hoat tinh, chdng téi lya chon phuong phép hybrid dé tinh sach.
Boi hybrid 1a phuong phap két hop vira gay_ bién tinh dé dwa protein
khéng hoa tan vé dang hoa tan ¢ giai doan dau, dong thoi loai chat co
thé gay bién tinh protein & giai doan sau, két hop ria nhiéu lan dé
protein gin trén cot duoc hdi tinh.

Chng t6i sir dung dém DBB c6 chira 8M urea dé gay bién tinh cac
cin té bao trong qua trinh siéu 4m. Sau d6 rira bing NWB. Day 1a budc
rat quan trong vi cé tac dung loai cac chat gay bién tinh gidp protein
dan cudn xodn vé trang thai hoi tinh, tiac 14 trang thai c¢6 hoat tinh.
Trong nghién ciru nay, ching toi da rira bang NWB véi thé tich khoang
80 mL.

Thoi gian tién hanh siéu am ciing c¢6 vai trd quyét dinh dén chat
luong san pham protein sau tinh sach. Vi néu liwa chon thoi gian nghi va
phat song siéu 4m khong phu hop s& gdy nong protein dan dén protein
bi bién tinh khong hdi phuc va mit hoat tinh. Trong nghién ctru, ching
t6i sir dung may si€u 4am Labsonic véi chu ki phat song va nghi 1a 30
gidy ké tiép nhau trong tong thdi gian phat song siéu 4m 1a 20 phut.
4.1.5.3. Kiém tra hoat tinh cia protein tai té hop

Trong qui trinh nghién cau ching t6i st dung polEPCA-2 déng vai
tro 1a KN dé gay mién dich cho tho tao KT. Vi vay, polEPCA-2 sau tinh
sach néu khong c6 hoat tinh, cac budc tién hanh tiép theo s& khdng co
gid tri. Hoat tinh ciia polEPCA-2 duoc chling tbi danh gia véi khang thé
khang EPCA-2 trong kit cia CUSABIO. Két qua thir nghiém thu
dugc:san pham polEPCA-2.22, 2.19 sau tinh sach c6 hoat tinh khang
nguyén va c6 nong do 41,185 ng/mL, c6 thé sir dung dé thuc hién cac
budc gay mién dich.
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4.2VE KET QUA TAO KHANG THE THO PAC HIEU KHANG
PolEPCA-2

% Lwa chon phwong phdp tao khang thé

POIEPCA-2 tiép tuc duoc sir dung dé tao khang thé dac hiéu bang
phuong phap giy mién dich trén tho. S¢ di chung toi lva chon phuong
phap gay mién dich trén dong vat bsi day l1a phuong phép tao khang thé
tuong d6i dé thyc hién va cd tinh tng dung cao. Pong thoibang két qua
ctia nhiéu nghién cau trén thé gidiciing di thanh cong voi viec gay mién
dich trén dong vat voi khang nguyén la protein tai to hop[86][95] Céc
nghién ciru déu chi ra rang nhuoc diém Ion nhit cua phuong phap nay
la phai str dung dén mot lugng 16n KN trong qui trinh trién khai ki
thuat. Vi nhitng Iy do trén ching toi quyét dinh chon phuong phap gay
mién dich trén tho dé tao khang thé.

% Lua chon qui trinh gay mién dich va thoi diém thu nhdn khang
thé pht hop

C6 nhiéu qui trinh khac nhau dé gay mién dich tao khang thé. Nhin
chung két qua tao khang thé bang phuwong phap giy mién dich trén dong
vat phu thudc cha yéu vao 3 yéu td: (1) Ban chat cua khang nguyén. (2)
Puong vao caa khang nguyén. (3) Thoi diém thu nhan khang thé.

Trong nghién ctu ndy ching tdi dung PolEPCA-2 c6 ban chat la
protein (kich thudc 210 a amin) nhu mot KN dé gay mién dich cho tho.
CAu tao va kich thudc ndy cia KN dat tiéu chuan 1a mot KN tét dé gay
kich thich hé mién dich tho tao KT dac hiéu. Kinh nghiém cua ching toi
cho thiy cac khang nguyén cé cau tao protein ¢ kha ning gy kich
thich sinh khang thé tét véi ca 2 hé thong dap (g mién dich dich thé va
dap ¢ng mién dich qua trung gian té bao cua co thé. Bong thoi kich
thich nay con dé lai cac té bao tri nha mién dich, vi vay véi nhiéu lan
tiém 13p lai cua khang nguyén, co thé tho s& c6 phan ung cua tri nhé
mién dich va viéc tao khang thé & cac lan tiém gay mién dich sau s&
nhanh va manh hon.

Chng t6i chon qui trinh gay mién dich cho thé theo phac d6 4 lan
tiém, thoi gian giira cac lan tiém cach nhau 7 ngay va dung dich gay
mién dich 1a hdn hop polEPCA-2 téi t6 hop két hop véi Freund. Pay 1a
mot qui trinh gy mién dich tao KT rét tét trén tho tai labo Mién dich
cua bo moén Sinh li bénh - Mién dich truong Dai hoc Y Ha Noi. Qui
trinh nay sir dung 2 dudng vao cia KN do6 1a duong tiém vao co dui va
tiém 6 bung. Ca 2 duong tiém nay déu dugc danh gia 1a co kha ning sinh
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mién dich tét hon so véi duong tiém tinh mach hay dudng udng, dic biét 1a
v6i khang nguyén c6 ban chat protein.

V& thoi diém thu hoach khéng thé, ching toi cin cir theo ly thuyét va
kinh nghiém vé thoi gian sinh khang thé cua qua trinh dap @ng mién
dich. Thong thuong khang thé bat dau duoc sinh ra tir ngay thir 6 sau
lan tiép xiic dau tién cua khang nguyén véi co thé. O lan tiép xuc thir 2
ctia co thé véi KN chi can 10 gio sau da co6 KT trong mau. Phan ng tao
KT tang dan va nong d6 KT dat t6i da khoang 48 - 72 gio sau. Tuy
nhién nong d6 khang thé sau lan gay mién dich miii thtr 2 thuong chwa
cao nén thuong chua dinh lwong dugc. Nong d6 KT thuong ting cao
dang ké va c6 thé dinh luong duoc tir ngay thir 7 dén ngay thar 10 sau
miii tiém nhac lai tir 1an 3 tré di. Va dic biét ndng d6 KT s& dat dinh tai
thoi diém ngay thtr 15 dén 20 sau mili tiém 4.

Vi vay, dé kiém tra va thu duoc KT véi néng dd cao nhét, chiing t6i tién
hanh kiém tra nong d6 KTtrong huyét thanh tho & cac thoi diém ngay thir 7
sau tiém miii 3, ngay thir 15 va 20 sau miii tiém 4.

Két qua cho thdy KT khang polEPCA-2 trong huyét thanh tho & thoi
dlém 7 ngay sau mili tiém 3 con thdp, nhung da dinh luong dugc dat
nong d6 trung binh la 28,3ng/ml (tho chung la 8,5ng/ml). Ket qua KT ¢
ngay thtr 15 sau mili thit 4 da tang cao gap 3,5 1an so véi ndng do khang
thé tai thoi diém 7 ngay sau mii tiém 3 (95,65ng/ml so véi 28,3ng/ml).
Dic biét, tai thoi diém 20 ngay sau mii tiém 4 két qua KT ting cao o
rét, gap 8,4 1an so véi sau miii 3 va 2,3 1an so véi thoi diém ngay tha 15
sau mii tiém 4 (229,17ng/ml so véi 28,3 va 95,65ng/ml). Nhu vay 1aKT
tho tai thoi diém 20 ngay sau tiém miii 4 da c6 nong do dat dinh dang
nhu dy kién. Ching t6i tién hanh lay mau tho toan bo thu ti da lwong
huyét thanh duoc tong lugng khéng huyét thanh tho 1a 330 ml, ndng do
khéng thé tao duogc la 229,17ng/ml. Huyét thanh duoc lap tic dong khd
dé han ché sy giam hiéu gia cua KT.

4.3. KET QUA XAC PINH EPCA-2 TRONG HUYET THANH 3
NHOM NGHIEN CUU

Huyét thanh thé c6 KT dic hiéu khang hai epitope EPCA-2.22 va
2.19 dugc ching t6i cho kiém tra x4c dinh c6 hoat tinh v&i KN ¢6 dbi
chung véi KT trong kit xac dinh EPCA-2 cia CUSABIO, dugc chung
t6i sir dung trong ki thuat ELISA dé xac dinh KN trong mau huyét
thanh cua 3 nhém nghién ctru d6 1a: 40 bénh nhan UTTTL, 40 bénh
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nhan u phi dai lanh tinh TTL va 30 mau huyét thanh ddi chimg am cua
ngudi nam binh thuong cung nhém tudi véi hai nhém bénh nhan TTL.
4.3.1. Mgt sb thong tin ciia 2 nhém bgnh nhan tuyén tién ligt.
4.3.1.1. Thong tin vé tugi

Trong nghién ciru ctia chung t6i véi 110 mau nghién ctru da gip tudi
thip nhét 1a 55 va tudi cao nhat 1a 101. Ca hai nhém bénh nhan UTTTL
va u phi dai lanh tinh tuyén tién liét (UPPDLTTTL) déu c6 d6 tudi mac
bénh cao nhat 13 tir 76 dén 85. O nhom UTTTL ty 1é méc bénh ¢ do tudi
nay 13 55% va nhom UPDLTTTL 1a 45%. Ty 1& méc bénh thap nhét cua
2 nhom 1a dudi 60 tudi. voi nhém UTTTL khong c6 bénh nhan dudi 60
con nhém UPDLTTTL c6 2 bénh nhéan tudi dudi 60 (5%). Két qua ndy cla
chiing 6i ciing twong duong voi két qua cua Nguyen Thi Phuong Ngoc
nghién ctru trén 1270 nam gidi trén 50 tudi ciing thay do tudi thip nhét cua
céc bénh nhan TTL la 50, cao nhét 13 89 va d6 tu6i mic UPPLTTTL cao
nhét trong nghién ctru ctia Thi Phuong Ngoc 14 trén 70.
4.3.1.2. Chi'sé PSA

PSA 1a mét protein duoc san xuét boi té bao TTL. Binh thuong chi
mét luong rat nhé cua PSA thoat dugec vao hé tudn hoan. Trong
UTTTL, ciu trac mé hoc bi pha v&, PSA duoc tiét truc tiép vao khoang
gian bao, di thang vao hé tudn hoan. Do dé trong UTTTL, ndng d6 PSA
huyét thanh thuong ting cao c6 thé gap 10 1an so voi mo tuyén ting
sinh lanh tinh. Tuy nhién theo cac nghién ctru ciia Thompson, Catalon,
D4 Khanh Hy va Hoang Thi Phuong Lién, nong d6 PSA ting khong 1a
diu hiéu dic trung cia UTTTL boi PSA con c6 thé ting do
UPDLTTTL, viém, hay sau cac thu thuat thdm kham TTL... Trong
nghién ctru cia ching t6i gia tri tPSA trung binh cua nhom UTTTL cao
gap 1,4 1an nhom u phi dai lanh tinh TTL, va gép 28 1an nhém nam binh
thuong. Néu chi xét riéng 2 nhom bénh nhan TTL két qua cho thiy ca
nhém UTTTL va u phi dai TTL déu c6 bénh nhan & tit ca cac mirc
ndng do tPSA tir thip < 4ng/ml dén cao trén 30ng/ml. Tuy nhién chiém
ty 1¢ cao nhat & nhom UTTTL la nhiing bénh nhan c6 nong do tPSA >
30 ng/ml (30%) con nhém UPDLTTTL ty 1é cao la & mic ndng do 4-20
ng/ml (55%) (bang 3.2). Két qua cua chung t6i cling phu hop véi cac
nghién ctru cia Thomson va Catalon cho rang cé sy ting cao co y nghia
ctia chi s6 PSA & nhitng bénh nhan UTTTL, tuy nhién ciing c6 bénh
nhan UTTTL khdng c6 ting PSA trong huyét thanh.
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4.3.2. Két qua xac dinh EPCA-2 trong huyét thanh bénh nhan ung
thu tuyén tién ligt bing khang thé thé cé ddi chirng véi kit thwong
pham

EPCA-2 1a diu 4n sinh hoc didc trung ciia tuyén tién liét bi ung thu.
Hai epitope EPCA-2.22, 2.19 da duoc ching minh 13 xuét hién sém va
phd bién trong huyét thanh cac bénh nhan UTTTL. Sir dung KT dic
hiéu dé xac dinh EPCA-2 khong chi cho phép xac dinh bénh ma con co
thé chan doan giai doan bénh. Trong nghién ciru niy, chung t6i sir dung
KT dic hiéu khang EPCA-2.22,2.19 do chiing tdi tao ra dé xac dinh
nong do KN trong huyét thanh 3 nhom nghién ctru. Cac két qua dugc
dbi chimg véi két qua xac dinh EPCA-2 cua bo Kit ELISA (CUSABIO,
mi s6 CSB - EQ 027679HU). Nong d6 EPCA-2 ciia hai phuong phap
ELISA duoc dinh lwong dua trén dudng chuén cua kit ELISA.

Puodng chuén kit ELISA duoc dung trén 5 diém ndng do c6 r® =
0,986 gan twong duong voi 1 cho thiy ddy 1a dudng chuan dang tin cay
dé suy ra ndng d6 cac két qua do duoc.

Két qua xac dinh ndng d6 EPCA-2 ctia ca hai phuong phap ELISA
trong nghién ctru cua ching t6i déu khang dinh c6 su hién dién cua
EPCA-2 & 100% huyét thanh bénh nhan UTTTL. Dong thoi chiém da
s6 12 ndng do EPCA-2 & mirc cao tir trén 100ng/ml dén 400 ng/ml. S&
lwong bénh nhan & mirc ndng d6 nay 1a 28/40 bénh nhan vai két qua xac
dinh bang kit ELISA, va 30/40 bénh nhan véi két qua xac dinh bang
khang thé tho dic hiéu. Pdng thoi két qua nghién ctru cua chung toi
cling twong dong vaoi két qua cua kit thwong pham & chd phat hiénco
bénh nhan UTTTL véi mirc ndng do EPCA-2 ngudng thap nhat c6 thé
phat hién duoc (12,5ng/ml). Gia tri duong tinh thu dugc & nghién ciu
ctia chiing t6i cao bdi khi chon mau nghién ciru cho nhém bénh, chiing
toi da chon nhitng bénh nhan UTTTL chéc chin c6 bénh. Do tit ca cac
bénh nhan nay déu di c6 diy du két qua duong tinh véi UTTTL béng
phuong phap nhuém hoéa mé mién dich nhiéu lat cit (8 dén 10 lat cit )
tai khoi u sau phiu thuat tir hai trung tdm giai phiu bénh ctia bénh vién
Hiru Nghi va bénh vién Viét Ptrc. Két qua nay khong chi khing dinh
gi4 tri dac hiéu cua ddu 4n sinh hoc méi EPCA-2 ma con cho thiy gia
tri ing dung t6t cia KT dic hiéu khing EPCA-2 trong chian doan
UTTTL. Dé so sanh gi4 tri nong do phat hién EPCA-2 cua hai phuong
phap ELISA. Ching toi tinh gia tri trung binh cua néng d6 EPCA-2
trong 40 mau huyét thanh bénh nhan UTTTL dugc x4c dinh song song
bang 2 phuong phap ELISA (phuwong phap ELISA str dung KT thé so
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sanh voi ELISA dung kit thuong pham). Két qua cho thay gia tri trung
binh né)ng d6 EPCA- 2 dugc phat hién béng kit ELISA cao hon két qua
dugc phat hién bang KT tho.Gia tri trung binh va phuong sai cua két
qua tir hai phuong phap ELISA lan luogt 1a 279.8974 + 172.1579 so véi
208.658 + 136.651.

4.3.3. Két qua xac dinh EPCA-2 trong huyét thanh bénh nhan u phi
dai lanh tinh tuyén tién ligt va nam giéi binh thwong bing 2
phwong phap ELISA.

Dé thém khang dinh két qua nghién ciru, ching t6i chon 2 nhém dbi
ching cho nghién ctru d6 1a: Nhém bénh nhan UPDLTTTL, va nhém
ngudi nam binh thuong cting nhém tudi véi nhém nghién ciru.

S& di chiing t6i chon nhom bénh nhan UPPLTTTL, béi thuc té hién
nay céac xét nghiém déu kho khan trong chan doan phéan biét UTTTL va
UPDLTTTL. Cac bénh nhan chi dugc chon vao nhém nghién ctu cia
chung t6i khi da co két qud md bénh hoc nhuém HE am tinh véi
UTTTL trén cac miu md sau phiu thuat cit bo TTL.

Két qua thu duoc khd twong ddng tir ca 2 phuong phap ELISA la
38/40 bénh nhan ctua nhom UPDLTTTL khong c6 EPCA-2 trong huyét
thanh. Diéu nay cang cho thdy EPCA-2 xuit hién la dic hiéu véi
UTTTL. S¢ di két qua dat duoc tir ca hai phuong phap ELISA xac dinh
EPCA-2 & day gan nhu tuyét ddi 1a do chung t6i da chon tiéu chuan
vang trong chan doan bénh nhan TTL d6 1a két qua md bénh hoc lam co
s& d6i chimg cho nghién ctru ciia chiing toi. Piéu nay da gop phan lam
tang do tin cdy cia cac két qua nghién ctru. Két qua nghién ctu cua
chung t6i cling phu hop véi nghién ctru cia Hansel (2009) va Barbara
(2005)vé gia tri cia EPCA-2 trong chan doan UTTTL.

Chung t6i sir dung huyét thanh cia 30 nam gidi binh thuong khong
c6 céc biéu hién 1am sang cua bénh TTL, khéng mac cac bénh ung thu
khéc, c6 cting nhém tudi véi hai nhém bénh nhan caa TTL dé lam dbi
ching am. Két qua tir ca hai phuong phap ELISA déu tra 1oi 100% cac
mau huyét thanh ciia nhom doi chirng am nay khéng cé su hién dién cua
EPCA- 2. Két qua nay mot lan nita khing dinh tinh dic hiéu cao cua
EPCA-2 dbi véi UTTTL ciing nhu gia tri dac hiéu t6t caa xét nghiém
xac dinh EPCA-2 bang KT tho dac hiéu khang EPCA-2.22, 2.19.

Két qua nghién ctru ciia chiing toi cling pht hop véi nghién ciu cua
Getzenberg khi do nong d6 EPCA-2 & 330 dan ong, thay riang két qua
cua thir nghiém EPCA-2 am tinh & 97% nhirmg nguoi dan 6ngkhong
UTTTL. Phd hop véi két qua cia mot nghién cau khac sir
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dungELISA dinh Iugng EPCA trong huyét tuongbénh nhan UTTTL.Két
qua thu dugc ¢ nghién ctu nay: do nhay cua xét nghiém la 92% do dac
hiéu 1a 94%. B0 dac hiéu ctia nhom nguoi khée manh la 100%.

4.3.4. So sanh d¢ nhay, d¢ dic hiéu ciia 2 phwong phap ELISA si
dung khang thé thé dic hiéu khang EPCA-2.22,2.19 va khang thé
trong kit xac dinh EPCA-2 cia CUSABIO

Pé cing cb dir liéu cho gia tri chan doan cia phuong phap
ELISA str dung khang thé tho dic hiéu khang EPCA-2. Chung t61 tién
hanh kiém tra do nhdy va do dac hi€u cua ki thuat. Véi két qua EPCA-2
dwong tinh & 100 % mau huyét thanh nhém bénh nhan UTTTL cho thiy
d6 nhay cua ki thuat dat 100%. Dong thoi phuong phap nay ciing cho
két qua EPCA-2 4m tinh ¢ 38/40 miu huyét thanh nhom bénh nhan u
phi dai lanh tinh TTL twong duwong d¢ dac hiéu dat 95%.

Do nhdy va do dac hi€u cta phuong phap ELISA st dung
khang thé tho dic hiéu khang EPCA-2 cua chiing t6i hoan toan tuwong
déng véi d6 nhay va do dic hiéu cua kit thuong phém xac dinh EPCA-2
cua hang Cusabio.

Do nhay va do dic hiéu nay ciing phu hop véi két qua cia
Barbara khi sir dung ki thuat ELISA nghién ctru trén 385 mau huyét
thanh nam gidi cling thu dugc két qua voi d¢ nhay va dé dac hiéu tuong
ung la 92% va 94%.

KET LUAN

1. Chung t6i di tai to hop thanh cong polyepitpe EPCA-2.22,2.19 ¢6
hoat tinh vai khang thé dac hiéu.

2. Bang qui trinh gay mién dich trén tho, dé tai da tao thanh cong
khéng thé tho dic hiéu véi EPCA-2 (véi tong luong huyét thanh tho thu
duoc 12 330ml va nong do khang thé 1a 229,17ng/ml).

3. Khang thé tho do dé tai tao ra di dwoc tng dung budc dau trong
ki thuat ELISAsandwich xac dinh EPCA-2 & bénh nhan ung thu tuyén
tién ligt. Két qua cho thay viéc xac dinh EPCA-2 bang khang thé tho
cho két qua tuong duong véi kit thuong pham caa CUSABIO.

4. Khang thé thu duoc cua dé tai c6 thé tiép tuc hoan thién va s
dung cho viéc tao kit xac dinh EPCA-2.
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INTRODUCTION THESIS

1. BACKGROUND

Prostate cancer (PC) was the first described in 1853. The research
results have proved the effectiveness of PC treatment depends much
on the time of disease detection. For cases that the cancers are still in
the localized stage in prostate, about 70- 85% of patients alive up to
10 years after a thorough treatment. For cases of tumors that invaded
to the sheath of the prostate spreadly, the survival rate is only 70%
after 5 years and 40% after 10 years of treatment. Thus the
requirement of early diagnosis of cancer in general or prostate cancer
in particular is very important.

Early prostate cancer antigen - 2 (EPCA-2) which is a molecule
marker has been acknowledged as specific for prostate cancer. This
marker has 3 antigen—positions that are well- known sequences and
can be detected in both tissue and biological fluids of prostate cancer
patients by specific antibody. EPCA-2 was proven to appear two
years earlier than the first manifestation in histopathology,
simultaneously using antibody to determine EPCA-2 in the blood
allow diagnosing prostate cancer with the sensitivity of 92%, the
specificity of 94%.

Using specific antibodies to detect cancer markers in tissues and
biological fluids has early value in the diagnostic methods.
Simultaneously, many studies have used antibodies as a directive
substance for the anti-cancer drugs to effect on cancer cells, restrict
unwanted effects on healthy cells. Applications of antibodies in
diagnosis and treatment are the sectors that are increasingly being
developed perfectly for widely applicable.

This research project was conducted with two goals:

1. Create specific antibody of recombinant EPCA-2.

2. Assessment of the applicability of specific antibodies anti-

EPCA-2 in diagnosing prostate cancer.
2. THE NECESSITY OF RESEARCH

Prostate cancer is incurable problem in most countries. The disease
usually manifests the symptoms when you had already been at a later
stage. But if diagnosed early, the disease can be completely cured.
This shows the importance of early diagnosis of prostate cancer. The
propotion of patients with prostate cancer is increasing in Vietnam
which requires rapid diagnosis, early, easy to implement, satisfactory
accuracy. The markers specific for each cancer in the human serum is
ideal for early cancer diagnosis, easy and non-invasive. With the
creation of the cancer antigen structure by recombinant methods,



thesis has resolved early diagnosis of prostate cancer by using specific
antibody proactively generated antibodies from known antigenic
structure. Since then uses of antibodies has generated in diagnostic
applications.

3. THE NEW CONCLUSIONS OF THE THESIS

- This is the first research in Vietnam that combines continuosly
of modern molecular methods to create EPCA-2 specific antibody and
uses it to diagnose prostate cancer.

- Has successfully designed expression vector recombinant
polEPCA-2 carrying the encoded gene epitop EPCA-2.22 and EPCA-
2.19 of the early prostate cancer antigen.

- Obtained recombinant PolEPCA-2 has bio-active with specific
antibodies in ELISA kits to detect EPCA-2 of the CUSABIO
Company.

- Successfully creating specific rabbit antibody to early prostate
cancer antigen (total amount of rabbit serum obtained was 330 ml,
the concentration of antibodies generated is 229,17ng / ml).

- Initial values determined EPCA-2 in serum of prostate cancer
patients with rabbit antibody generated by the thesis are in equivalent
to the commercial product of CUSABIO.

- The generated antibodies can be completed to create kits to
determine EPCA-2 antigen.

4. THE LAYOUT OF THE THESIS

The thesis included of 135 pages, 6 servings: Background 2 pages,
chapter 1: Literature review 47 pages, chapter 2: Research subject and
methodology 30 pages, chapter 3: Research results 30 pages, chapter 4:
Discussion 20 pages, Conclussion 1 page.

The thesis has 26 tables, 37 figures, 2 diagrams, 99 reference
which 18 Vietnamese and 81 English.

THE CONTENTS OF THESIS
CHAPTER1
LITERATURE REVIEW

1.1. OVERVIEW OF PROSTATE CANCER

Prostate cancer causes the second most fatal of cancer diseases in men.
Reality has shown that prostate cancer can be cured if it is detected early.
However, the same as all of cancers, the clinical symptoms are usually
appeared when the cancer is at a later stage, this is the cause of failed-
treatment and leading to death of PC.



1.1.1. The situation of prostate cancer in the world

According to the World Health Organization, by the end of 2012,
there are about 1,111,689 people with prostate cancer worldwide, 307
481 people have died of the disease. The disease has the highest
incidence in countries with developed economies. In 2008, Europe only
has 338,000 men who were diagnosed with prostate cancer. According to
the American Cancer Society, in 2015 there were about 220 800 new
prostate cancer suffers in the United States and 158,040 people died of
prostate cancer. In five years (2001-2005), the statistics showed that the
incidence of prostate cancer in Negro is the highest with 249 per 100,000
and lowest in Asian Americans with 94 per 100,000. In general, the
incidence of prostate cancer increases rapidly with age than any other
types of cancer.
1.1.2. The situation of prostate cancer in Vietnam

Eventhough, Vietnam has been among the countries that the
prevalence of prostate cancer is not high, according to estimate by the
World Health Organization the prevalence of prostate cancer in Vietnam
by the end of 2012 is about 1275 people. In which, the number of
mortality is about 872 people. A local study of Nguyen Van Hung was
conducted in 633 patients who have had prostate surgery.
Histopathological results showed that prostate cancer rate was found to be
7.9%. In which, the main is the high differentiated adenocarcinoma
(95.2%). In another study was published in 2010 by Vu Le Chuyen when
screening prostate cancer for 87 men in Ho Chi Minh City based on
prostate biopsy results, serum PSA level and rectal ultrasound results
showed that there were 10 / 87 people (2.5%) who were diagnosed with
prostate cancer.
1.2. THE KNOWLEDGE OF PROSTATE CANCER DIAGNOSIS
1.2.1. The new understanding of prostate cancer diagnosis

Ultrasound scans: Ultrasound tomography (ULT) is the methods of
modern image diagnosis. This method allows the exploration of form
with multiple layers of tissue with the coverage of the image at the
position is 100% and the accuracy of optics is 95%. The ultrasound
tomography method is still continuing to be studied and tested before
being widely applied in clinical practice.
% PET/CT

Positron emission tomography (PET / CT) is a form of diagnosis
by images of biological metabolism or function of the body at the
cellular level. The prostate cancer PET / CT image has the ability to



predict the survival time in patients with prostate cancer who have
reduced the biochemical function after treating with androgens.
¢+ The biomarkers in prostate cancer

Biomarkers are molecules produced by normal cells, abnormal
cells and due to the body's response to cancer. These molecules
circulate in serum, plasma, in the biological fluids of the body, urine
and prostate cancer tissue. Therefore, these molecules can be
determined by tests. Many serum markers have been applied and have
good clinical value in diagnosis and stage of prostate cancer
diagnosed such as: Early prostate cancer antigen (EPCA). Prostate
stem cell antigen precursor (PSCA). Hexokinase 2 (hK2).
Osteoprotegerin  (OPG). Human Glandular Kalikrein 2 (huK2).
Transforming Growth Factor - B and Interleukin-6 (TGF- ). Vascular
endothelial growth factor (VEGF).

«¢ Early prostate cancer antigen (EPCA).

EPCA is detected from the proteomic studies of the proteins in
substrate of the cancer cell nucleus. April 2007, the first time, Leman,
Getzenberg at al have pinpointed a protein that also appears in nucleus of
prostate cancer cells with small amount but not in the normal prostate
cell, which is EPCA- 2. EPCA-2 is not relevant to the EPCA. The names
of these antigens are detected by their history. EPCA is the first early
prostate cancer antigen protein discovered while EPCA-2 is the second
early prostate cancer antigen protein discovered. EPCA-2 with an
important feature of this protein is increased only in malignant prostate
cells so it is very specific to prostate cancer and it has been proposed as a
new biomarker in malignant lesions of prostate.

In 2008 Getzenberg at al published 3 peptide sequences which are
said to be 3 epitopes of EPC, including EPCA-2:22, EPCA- 2:19 and
EPCA-2.4. In 2009, Getzenberg was patented for researches on prostate
cancer diagnostic value of EPCA-2. EPCA-2 increased in prostate cancer
cells and surrounding tissues but do not appear in prostate normal tissues
as well as in benign prostatic hyperplasia. According to a study in
patients with negative result in initial biopsy, there was up to 75% of
cases have positive EPCA-2 and progressing to cancer five years later.
Notably, EPCA-2 was detected in the prostate of these people at least two
years before morphological manifestations of cancer have manifestated.
Thus the presence of EPCA-2 is specific for prostate cancer at a very
early stage. By combined antigen- antibody reaction, people can use
specific antibody with EPCA to determine the presence of EPCA-2 in
the blood, tissue, serum or other biological fluids of prostate cancer
patients. This antibody also may help to predict the extent and
forming risk of cancer and metastatic risk of prostate cancer. A study



by Getzenberg measured EPCA-2 levels in 330 men. The results
pinpointed that up to 90% of men with prostate cancer was localized
and 98% who have a tumor has spread outside the gland. These tests
were negative in 97% of the non- prostate cancer men. Another study
applied the ELISA method to determinate serum EPCA levels of 449
patients who have been surgically removed prostate gland due to
hypertrophic prostate compared with 112 healthy men. With a cut —
off threshold of 10ng / ml, the results showed that 100% of the
healthy men did not have EPCA-2 in serum, meanwhile in men with
prostate cancer, ELISA method correctly identified with a specificity
of 98% and sensitivity of 100%.

1.2.2. In Vietnam

In Nguyen Van Hung's study in 2005 on 633 patients who had
prostate surgery, the histopathological results showed that the rate of
prostate cancer detected by biopsy method was 7.9%. In which the
main was the highly differentiated adenocarcinoma cancer (95.2%).

Research by Do Khanh Hy and Hoan Thi Phuong Lien concluded
PSA value in clinical does not allow definitive diagnosis of prostate
cancer particularly with PSA valuable in the gray area (4 - 10ng / ml).

Research by Nguyen Thi Phuong Ngoc in 2009 showed that: (1) there
is an increasing in the concentration of PSA in the blood of both groups
of cancer patients and patients with benign tumors hypertrophy prostate.
(2) There is an enhancing gene and HIP -protein expression in prostate
cancer tissue compared with tumor benign hypertrophy prostate tissue
and begin tumor with a significance statistical difference (p <0.01).
About EPCA, There is only a study by Le Quang Huan that was
cloned and successfully identified the gene encoding nucleotide
sequence of antigen- EPCA from prostate cancer patient samples.

The reseach of the Vietnam Military Medical Academy has been
successfully implanted prostate cancer tumor of human in immune
deficiency mouse (Nude mouse) and assessed the concentration of
radioactive iodine bound drugs (ANA — **!1) to the cancer tumor. The
researchers also tested the effects of the prostate cancer cell resolution
in Nude mouse with multiple sets of two virus form of measles
vaccine and mumps vaccine. Results showed that treatment with both
measles and mumps viruses have effected on limiting size of prostate
cancer blocks.

1.3. ANTIBODIES AND PROSTATE CANCER DIAGNOSTIC
1.3.1. Antibody.



Definition: Antibodies are proteins in nature and are secreted by
lymphocytes to eliminate the strange factors to the body.
1.3.2. Structure of antibody

An antigen enters the body; the immune system will recognize and
are activated to eliminate this antigen. Cell immune response and
humoral immune response are two specific methods to protect the body.
For humoral immune response, the antibodies are the immunoglobulins
(Ig) in soluble form; the immune response mediated by cells is executed
by T lymphocytes. Each antibody molecule has a structure that consists
of one or more basic units; each unit has four polypeptide chains with
identical pairs: two light chains and two heavy chains. Both light chain
and heavy chain are composed of two parts: a constant part denoted C
(constant). Part change, ends -NH2 with amino acid order that has some
sections extremely changes, these extremely changes sections participate
directly in the formation of the antigen binding sites (paratop).

1.3.3. Monoclonal Antibodies

Monoclonal antibody is a fusion antibody of the whole heavy chain
and light chain that have the same kind of paratope so it combine
specifically with a type of epitope only Single-chain antibody is a set
of incomplete antibodies, usually only the change area of the heavy
chain and light chain are presented and it carries the same kind of
paratope so it combine specifically with a type of epitope only (eg,
single-chain antibody ScFV) .

To produce monoclonal antibodies, or single-chain antibodies one
of these methods can be used:(1) Immunogenic in animal method. (2)
Hybridoma technology.(3) Recombinant DNA method. (4) Screening
from antigen libraries method (phage display bacteriophage library,
library of Aptamer antibody).

1.4, TECHNIQUES WERE USED IN THE STUDY
1.4.1. Recombinant DNA techniques

Protein technology is an important research of bio-technology with
enormous potential application based on recombinant DNA technology.
Thanks to protein technology that can produce native protein, proteins have
been modified or new proteins have been produced by the E. coli....

The key steps of protein technology: 1. Sequence identity. 2.
Determine the structure and modeling. 3.Change the sequence.
4.Development of molecules. 5. Designing de novo sequencing. 6.
Expression. 7. Analysis. 8. The process of extraction and purification
of proteins
1.4.2. Genetic immunization for antibody generation in research
animal technology.



Antiserum modulation by genetic immunization in animals is one
of the creating antibody methods that has been used long ago and have
been completed alongside the introduction of many modern generating
antibody techniques. The result of antiserum modulation by genetic
immunization in animals depends on a number of factors: Quality of
antigens: Natural antigen of a material depends on the structure, weight,
molecular, strangeness and metabolic capabilities of the substance in the
body. Injection method of antigens. The dose of antigen, the interval
between injections: Depending on the type of antigens and the
requirement of modulation of serum antibodies that choose to induce
immunization with different solution and interval between injections.
The induced immunity solutions have 3 categories: (1) native antigen
solution, (2) antigen with Fruend adjuvant, (3) combination of the
solution (1) and (2). The method is commonly used nowaday are
inducing immunization by solution of antigen mixed with adjuvant
because of higher antibody titre result when comparing with method
using antibody only.

1.4.3 ELISA technique

ELISA is a diagnostic technique based on immunological
principles commonly in many fields. ELISA is an enzyme-linked
immunosorbent assay technique that based on the natural adsorption
properties of proteins on a number of substances such as polystyrene.
The existing ELISA techniques include: direct- ELISA, indirect-
ELISA, ELISA sandwich and competitive ELISA. ELISA sandwich
technique Principle: Unmarked antibodies (anticipated) are binded to
the carrier (polystyrene), the antigen which is needed to find is
annealed with carriers which have antibody. Wash away excessive
antigen and add more enzyme-binded antibody. Thus, the needed
antigen is stuck between two antibodies. After washing 2 times to
remove excessive enzyme-binded antibody, a substrate solution is
added to produce specific colors. The level of colouring of the
reaction is measured for optical density by a spectrometer at the
appropriate wavelength. ELISA sandwich technique had several
advantages: firstly, reduced colored substrate and nonspecific
reactions. Secondly, reactions are conducted easily, antibodies can be
bind to a solid surface kit form in advanced and can perform diagnosis
in which antigen is unable to bind to the solid surface.



CHAPTER 2
RESEARCH SUBJECT AND METHODOLOGY

2.1. RESEARCH SUBJECT
2.1.1 Study subject of targets generate prostate cancer antigen-
specific antibody.

- The polyepitope encodina aene of early prostate cancer antigen in
designation of the research group (gen polEPCA-2) built-in halftone
vector pBSK -GS53545 was ordered from Cosmo Genentech Company.

- Recombinant Proteins which carry 8 repetitions of two epitopes as
EPCA-2:22 and 2:19 was identified having activity with specific
antigen in the Kit ELISA of CUSABIO.

- Eighteen gray rabbit are originated from Vietnam, healthy, average
weight of 2.5 kg per one asexual and were reared in experiment conditions at
laboratory of Immuno-Pathophysilogy Department, Hanoi Medical
University.

2.1.2. Study subject for the purpose of producing biological product by
antibody and the initial application in the diagnosis of prostate cancer.

- Forty patients have been diagnosed with prostate cancer by chemical
histopathology method (stain tissue specimens after surgery by
Hematoxylin Eosin (HE)). Patients without other cancers and have not
been treated with anticancer drugs.

- Forty patients with benign hypertrophy tumor prostate have been
diagnosed and definitived by chemical histopathology method (stain HE
tissue specimens after surgery).

- Thirty healthy men without prostate disease and were not suffering from
other cancers and aged from 50 to 89 (the same age with 2 patients group above)
2.1.3. Biological products

- Rabbit specific antibody resist to two epitopes EPCA-2.22 and
2.19 which were identified with activity

- Enzymes: Cutting limit Nco I, Not | (Biolabs). Tag DNA
polymerase, T4 DNA ligase (Biolabs). DNA ladder: 1kb DNA ladder
SMO0311 (Fermentas). Protein ladder: Unstained protein molecular
weight marker SM0431 (Fermentas).

- Escherichia coli bacterination: DH5a, BL21 (DE3).

- Vector expression pET-28a (+) (Novagen).

- Pair of primers used in sequencing: was offered by Animal Cell
Technology Department, Science and Technology Institute of Vietnam.

T7F. 5 TAATACGACTCACTATAGGG 3
T7TR:5 TAGTTACTCTTG GG GGT AGC 3

- Excipients: Freund'Adjuvant complete and incomplete
Freund'Adjuvant, ELISA Kit determine EPCA-2 of CUSABIO, CSB -
EQ 027679HU.



2.2 RESEARCH METHODS
The trial study creates biology products for technique : ELISA
determinate EPCA-2 in prostate cancer diagnosis.

2.3. TECHNIQUES USED IN RESEARCH
2.3.1. Create recombinant antigen carring epitopes EPCA-2
Recombination processes of polEPCA -2 is complied diagram:

Recombinant gene combination carring epitopes EPCA-2 attached in
halftone vectors pBSK-GS53545

v

Vector halftone transformed into cells of E. coli DH5a

v Proliferative of multiplication

Separate plasmid DNA

!

Cut the halftone vector containing gene Cut the original expression vector
polEPCA-2 by 2 cutting restriction enzyme PET-28a(+) by 2 cutting restriction
Ncol va Notl enzyme Nco | va Notl

v

Attach the gene polEPCA-2 into vector pET-28a(+) which is cuuted with 2
restriction enzyme above by T4-DNA ligase

v

Transformed expression vector recombinate in E. coli DH5a cells

i Proliferative of multiplication

Separate plasmid DNA

v

Test results mounted popliCA-2 gene to expression vector by sequencing

v

Express gene product in E. coli popliCA-2 BL21 (DE3)

A 4
Electrophoretic check Check solubility and Check the activity of
on polyacrylamide purification of products purified protein by kit
gel, optimization of express on Nikel Probond ELISA to detect EPCA-
expression conditions Resin Column 2 of CUSABIO
¢ /

Pol EPCA-2




2.3.2. The immunization technique for rabbit generating specific
antibody anti EPCA-2.22, 2.19

- The rabbit in the study were divided into two groups; each group
consists of 3 rabbits.

- Time for repeat injections: The experimental rabbits were
immunized according to the 4 shots protocol. The interval among
shots is 7 days.

- Collection of rabbit antisera are performed isolated albumin
technique by precipitation method of Rodkey with the aim of
removing albumin in rabbit antiserum. The technique uses protein
precipitation principle by tricloroacetate acid 2% (2% TCA) and
ethanol 84.5%.

2.3.3 ELISA technique in determining the concentration and
specificity of rabbit antibodies obtained with polEPCA-2.

The technique is performed according to the principle of indirect
ELISA. The technical process is performed as follows: 1. Anneal 100 pl
solution of polEPCA- 2:22 with 2:19 concentrations of 0.87ug / ml and was
diluted in Coating  buffer. Anneal in 4°C overnight, ensure that polEPCA be
fixed well; 3. Wash 3 times with PBS 1X + Tween 20 and wash 3 times with
PBS 1X; 4. Cover each well with 200 | PBS + 2% skim milk.; 5. Anneal at room
temperature for 1-2 hours to inactivate nonspecific binding sites; 6. Wash 3 times
with PBS 1X + Tween 20 and washed 3 times with PBS 1X; 7. Cover each well
100 p rabbit antibodies, incubated 37 OC for 2 hours; 8. Wash 3 times with PBS
1X + Tween 20. Wash 3 times with PBS 1X; 10. Cover with 100 pl in the rabbit
enzyme binded-antibody wells (HRP); 11. Anneal the wells at 37 ° C for 1- 2
hours. Wash 3 times with PBS 1X and Tween 20; 12. Add 100 ul TMB
substrate, anneal at room temperature for 10 -15 minutes; 15. Drop
50ul H,SO,4 IN. Read results at 450nm wavelength
2.3.4. ELISA technique identified EPCA-2.
2.3.4.1. Quantitate EPCA-2 by ELISA technique using specific rabbit
antibodies anti-recombinant EPCA 2.22,2.19. ELISA technique using
specific rabbit antibody in indentifying EPCA-2 in three research groups
re performed based on ELISA sandwich theory. The technical process is
conducted according to the following steps: 1. Drop 100ul rabbit serum



per test well; 2. Anneal at 4 ° C from 8-16 hours to antibody adsorbed
well on the bottom of the well; 3. Wash 3 times with PBS 1X-Tween
20 buffer, 3 times with PBS 1X buffer; 4. Add 200ul skim milk
Small into each well and anneal it for 2 hours to inactivate non-
specific binding sites on the bottom of the well; 5. Wash 3 times with
PBS 1X-Tween 20 buffer, 3 times with PBS 1X buffer solution; 6.
Continue to add 100ul: serum need to be tested in each test well, the
solution polEPCA-2 if the positive control wells, and the distilled
water if the blank wells; 7. Cover the wells and anneal at 37 ° C for 2
hours for EPCA-2 can bind well with the antibodies that have been
fixed on the bottom of the well; 8. After 2 hours, suck the fluid in the
wells, washed 3 times with PBS 1X-Tween 20 buffer, and PBS 1X
buffer; 9. Continue to add 100ul conjugated antibody into each well;
10. Cover and anneal at room temperature 37 ° C for 1-2 hours; 11.
Wash 3 times with PBS 1X-Tween 20 buffer, 3 times with PBS 1X
buffer; 12. Add 100ul TMB substrate to each well; 13. Anneal at
room temperature for 10-15 minutes; 14. Add 50ul colorless IN
H2S0O4 solution to stop the reaction; 15. Measure OD at 450nm
wavelength on the ELISA Bio-Rad iMark ™ machine (Has storage
and data processing software). EPCA-2 concentrations were
guantified based on the calibration curve of Kit ELISA of CUSABIO,
CSB - EQ 027679HU.

2.3.4.2 Quantitate EPCA-2 by kit ELISA of CUSABIO, CSB - EQ
027679HU.ELISA technique determines EPCA-2 by using
commercial kit was complied with ELISA sandwich theory. The
technical process is performed following the instruction of the
company:
2.4. RESEARCH LOCATION

- National Key Laboratory of Gene Technology, Vietnam
Academy of Science and Technology

- Department of Pathophysiology-Immunology, Hanoi Medical
University.

- The study samplse were collected at the Hanoi Friendship
Hospital.



CHAPTER 3
RESEARCH RESULTS

3.1. Create recombinant proteins carrying epitopes EPCA-2
3.1.1. Create recombinant vector carrying the gene pole PCA-2

Vector pET-28a (+) which is derived from the Novagen company
(USA) was chose as the vector carrying the encoding gene polEPCA-
2.22,2.19 and could expressed in E. coli cells and produced the
desired protein product in secretion form . In the multi-position
mounting cut site of this vector and gene-2.22,2.19 polEPCA both
contained aware position of two enzymes | and Not I. Pol EPCA-2
gene with the sequence that contains 2 epitope of gene encoding early
prostate cancer antigen (EPCA-2) was repeated 8 times in tandem,
and was designed by reseach team.
3.1.2. Identify the gene sequence in the recombinant expression vector

We used recombinant plasmid as a template for PCR reaction with
a pair of primer of the vector pET-28a (+) that were T7 F and T7 R,
then purified PCR products. Obtained samples were sent to determine
the sequence by automated sequence analysis machines

Results of obtained gene transcription deduced protein sequence
showed that the intact protein will consist of 210 amino acids
corresponding with a molecular weight of about 23.1 kDa. At this
point, we can claim to haveability to link gene polEPCA-2 to vector
pET-28a (+) in upright and correct reading frame.
3.1.3. Express recombinant vector in E. coli bacteria strain BL21
(DE3) to create polEPCA-2 protein

Transformed recombinant expression vector pET-28a (+) / polEPCA-
2 into E. coli BL21 (DE3) bacteria. After having determined correctly
the gene sequence of polEPCA-2 in expression vector pET-28a (+),
the plasmids of all 4 races were transformed into expression strain E.
coli BL21 (DE3). Electrophoresis results on polyacylamid gel showed
good product with corrected size of expected protein of 23,1kDa was
presented. Surveying appropriate conditions for the expression
process of the protein in our study was the time manifested.
3.1.4. Purify recombinant protein by nickel Resin Kit ProBondTM

By we made the recombinant protein with the end of 6-Histidine
that has affinity with Ni*, so we use purity column by affinity
chromatography method, with chelating agent for stuffing into
column is agarose-Ni**. The His- Tag polEPCA-2 will have an
affinity for Ni2 + and were clinging to the chelating agent on the



column. Then the affinity protein gets out of the column by pushing
buffer (NEB). After purifying of the recombinant proteins, the
products are checked by electrophoresis on gel polyacrylamide
12.6%. The results showed that the recombinant protein was very dark
in the position that equivalent to a size of 23.1 kDa.

Thus, protein polEPCA-2 was purified successfully by column
chromatography affinity His- Tag, this product can be used for
subsequent experiments.

3.1.5. Develop baseline curve quantitating antigen or antibody

We conducted to build baseline curve as instructed by the
manufacturer (Kit determine EPCA-2, CSB-EQ 027679HU). Chart
baseline curve kit (with r2 = 0.986)

3.1.6. Checking the activity of the product polEPCA after
purification by kit ELISA

Recombinant protein polEPCA-2 was conducted trialing activity
simultaneously preliminary testing EPCA-2 protein levels after
purification by ELISA with specific antibodies in the diagnosis kit of
CUSABIO. Results: polEPCA-2 activated, combined specifically with
anti-EPCA-2 antibody in kit ELISA. When compare to baseline curve,
the concentration of obtained antigen equivalent to 41.185 ng / mL.

3.2. RESULTS OF IMMUNIZATION IN RABBIT BY
RECOMBINANT ANTIGEN PolEPCA -2.

Immunization procedure was conducted repeatedly 3 times
independently with three different experiment batches. The results
presented in this report are in rabbit batch with the best antibody
concentration.

The concentration of anti-polEPCA-2 antibodies in rabbit serum.

Theoritically, the specific antibody will be presented in experiment
rabbit serum after the 3" injection from day 7 onwardly. So we
conducted taking venous blood in the edge ear of rabbit to test
antibody concentration in different time 7 days after the 3" injection
and 15 and 20 days after the 4™ injection.

Comment: After the 3" injection in day 7, the rabbit has specific
antibody in serum with the concentrations 3.5 times higher than in
control rabbit. On the 15" day, after the 4" injection, the
concentration of obtained antibody 3.5 times higher than after the 3th
ing'ection. Concentration of antibody in the time of 20 days after the
4™ injection reached the highest concentrations 8.4 times higher than
concentration of antibody after the 3 injection.

3.3. RESULTS DETERMINATION OF SERUM EPCA-2 IN 3
STUDY GROUPS



3.3.1. General Information of prostate patients group.
3.3.1.1 Information about the age of prostate patients group.

Comment: Patients with prostate cancer and hypertrophic prostate
tumor both have the highest susceptible age range from 76 to 85, the
lowest susceptible age range that is less than 60.
3.3.1.2 The concentration of serum tPSA of three research groups

Comment: Two groups of prostate patients with tPSA
concentration at all levels from high to low concentration. tPSA
concentrations > 30 ng / ml is in high percentage of prostate cancer
group (30%).

3.3.2. Serum EPCA-2 concentration of 2 prostate patient —groups
were quantitated by rabbit anti EPCA-2 antibody and Kit
CUSABIO

3.3.2.1. EPCA-2 concentration in the serum of patients with prostate
cancer

Comment: Prostate cancer patients with EPCA-2 concentration
from 100 to <400ng / ml made up the highest proportion of 28/40
that was determined by kit ELISA, and 30/40 with determination by
srabbit pecific antibody.
3.3.2.2. EPCA-2 concentration in the serum of patients with benign
hypertrophic prostate tumor.

Comment: The results determined by commercial Kit are similar to
the results determined by rabbit antibody showed that 38/40 of test
samples was negative. There are 2/40 test samples which have low
concentrations of EPCA-2.

3.3.3. Serum EPCA-2 concentrations of healthy men.

In serum of healthy male group, the result determined antibody by the
commercial kit is similar to result determined by rabbit antibody showed
negative EPCA-2 in 100% of testing samples.

3.3.4. Compare sensitivity, specificity of specific rabbit antibody anti
EPCA-2 to antibody in determination EPCA-2 kit of CUSABIO

Both ELISA methods determined EPCA-2 by rabbit antibody and
CUSABIO kit have similar result:

- For the patients with prostate cancer group, the result was 40/40,
EPCA-2 (+), sensitivity reached 100%.

- For the patients with hypertrophic prostate tumor group, the
result was 38/40, EPCA-2 (-), specificity reached 95%.



CHAPTER 4
DISCUSSION

4.1. ABOUT DESIGNING POLYEPITOPE ENCODING GENE
OF EARLY PROSTATE CANCER ANTIGEN

4.1.1. Select expressing antigen epitopes instead of expressing
whole antigen molecule

The link between antigens with soluble antibody or between
antigens with lymphocyte always has high specificity. This specific
link does not happen with the whole antigen but only for a certain part
of antigen. The structural areas that have the specific link called
antigen decision or epitope. The corresponding part that is binded
with antigen in each antibody called paratope.

Based on the two epitope sequence EPCA-2.22,2.19 of the group
Dr. Robert H Getzenberg Jonhns belongs to Hopkins Hospital was
published in 2008, accompanying with many researches at home and
abroad about the immunogenicity of recombinant antigen which is
still guaranteed when the antigen has only epitopes, not the whole
structure. Our research team designed the encoding gene of the early
prostate cancer antigen which carries 8 repetitions of two epitope
sequences EPCA-2:22 and EPCA-2:19 instead of expressing whole
antigen molecule. Besides, because of unknown whole structure and
amino acid sequence of EPCA-2, by not expressing the whole antigen
molecules we would avoid some disadvantages that may occur due to
the function in unknown parts.

4.1.2. Designation of iterations repeated epitope sequence

We intentionally designed the gene coding sequence polEPCA-2 by
making from 8 consecutive repetitions of epitope sequence pairs EPCA-
2:22 and EPCA-2:19. Between repeated segments is the connector
segment including 3 amino acids proline (PPP). The design of repeat 8
times epitope in gene polEPCA-2 targeted to dual purpose:

Firstly, the epitope which is repeated many times will improve the
ability to pair antigen with antibody. A recombinant protein molecule
consists of many epitopes will be able to appear highly the epitope
position to bind with the corresponding paratope on antibody.

Secondly, by repeating many times epitope recombinant protein
molecule achieved size large enough to be able to be observed and



detected by electrophoresis on normal electrophoresis gel. In this
study, protein polEPCA-2:22, and 2:19 with 8 times repeated reached
to 23.1 kDa size (instead of 4.49 kDa if we only express once this
epitope pair). With size of 23.1 kDa the created product was easily
tested when electrophoresing on 12.6% polyacrylamide gel and
marker protein Unstained (Fermentas).

In designing polEPCA-2 gene, we designed the connector segment
between pairs of EPCA-2.22 and EPCA-2.19 as 3 consecutive prolines; it
means helix structure polyprolin between repeated segments to
polEPCA-2 protein has folded structure without being twisted covering
the epitopes of recombinant protein molecule. Therefore, the epitope of
the recombinant protein which was created by us will be easily interacts
with the corresponding antibody on paratope.

4.1.3. Design gene polEPCA having recognition sequences of the
cutting restriction enzymes

To cater for the cloning and expression of the polEPCA-2 gene, at
two ends of the gene before the sequence of the epitopes, we designed
sequences ACCATGGGG to be regconized location of cutting
restriction enzymes Nco | and Not I. Similarly, at the end of the gene
PopCap-2, after the epitopes sequence, we also design the sequence
GCGGCCGCA as an identification location of the cutting restriction
enzyme Not I.

The two cutting restriction enzymes that we choose were the only
cutting enzymes in MCS position (multiple cloning site) of the vector
pET-28a (+). This ensures the product after cutting mounting,
manifested certainly to be polEPCA-2 as designed.

4.1.4. Create recombination vector carrying polePCA-2 gene

We used heat shocking to transform DNA plasmid into E. coli
BL21 cells (DE3). The transformed cells were selected by positive
selection method on agar plate containing LB environment with
antibiotic Kanamycin. Each colony on antibiotic plate represent a
single transformation.

Here, the reason why we use E. coli BL21 (DE3) bacteria as
expression bacteria chain in the study is that E.coli BL21 (DE3) is a
suitable host for both gene expression as well as protein expression
when using expression vector containing promoter lac such as vector
pET-28a (+).



In this study, from the colonies growed on selective environment
containing antibiotic genes of the recombinant vector, we examined
by PCR technique with two primers T7 F and T7 R. The result shows
that the product obtained in wells 1 to 8 is a clear tape with a size
equivalent to the size calculated when compared with standard marker
ladder. Thus, we have successfully transformed the recombinant
expression vector pET-28a (+) /polEPCA-2 in E. coli BL21 cells
(DE3).

4.1.5. Express recombinant protein
4.1.5.1. Optimizing conditions for the expression of recombinant protein

The purpose of our study is producing the highest amount of
recombinant protein EPCA-2 to be raw materials for purity process.
So besides the culture following the process we also conducted the
optimization conditions for the expression of recombinant proteins. In
the study, we also surveyed the temperature factors, induction time to
assess the impact of these two factors to the solubility of recombinant
proteins. The results showed that the solubility of polEPCA-2 was not
improved when expressed at low temperature; they exist mainly in
inclusion bodies. The optimal condition for expression of polEPCA-2
was 37°C and induced time overnight.
4.1.5.2 Purification of recombinant proteins by Kit ProBond™
Nikel Resin

Purified to obtain the desired protein after recombination is the
next step of protein technology. To obtain a large amounts of
activated protein requires appropriate purification methods to existing
forms of protein after recombination. Because polEPCA-2 exists
mainly in the form of insoluble inclusion bodies, with the aim of
obtaining active protein product after purification, we chose hybrid
method to purify. By hybrid is a combine method that causes
denaturation to transform insoluble protein into soluble form in the
early stages, simultaneously the substance that can cause protein
denaturation at a later stage, combined with washing repeatedly so
protein-mounted columns can be recovery.

We used buffer DBB containing 8M urea to induce denaturation of
residue cells during ultrasound process. Then wash with NWB. This
step is very important because of the effect removing the substances
inducing denaturation, helps protein gradually to be volute to the



conscious state or activate state. In this study, we washed by NWB
with volume of about 80 mL.

Duration of the ultrasound has a crucial role to quality of purified
protein products. Because if we select time off and inappropriate
ultrasonic wave, it will cause overheating to protein, leading to
protein irreversible denatured, and inactivate. In the study, we used
Labsonic ultrasound machine with broadcast and break cycle of 30
succession seconds in total time of emitting ultrasonic wave is 20
minutes.
4.1.5.3. Test the activity of the recombinant protein

During the research process we used polEPCA-2 as an antigen to
induce immunization for rabbit making antibody. Thus, if polEPCA-2
after purification is inactive, the next steps will not be valid.
PolEPCA-2 activity are evaluated with anti-EPCA-2 antibody in the
kit of CUSABIO. Test results obtained: the product polEPCA-2:22,
2:19 after purification has antigen activity and has concentration of
41.185 ng / mL, can be used to implement the immunization steps.
42. RESULTS OF PRODUCING RABBIT-SPECIFIC
ANTIBODY RESISTANCE PolEPCA-2
* Select the method to create antibody

PoIEPCA-2 continue to be used to generate specific antibody by
method of induced immunization in rabbit. The reason why we
choose the method of induced immunization in animals because it is a
method of induced immunization that is relatively easy to be
implemented and has high applicability. Simultaneously with the
results of many worldwide studies that have been successfully
induced immunization in the animals with the antigen was
recombinant protein. The studies have shown that the biggest
weakness of this method is that a large amount of antigen need to be
used in the technical implementation procedures. For these reasons we
decided to choose the immunization method in rabbits to produce
antibody.

* Select the process of induced immunization and the time collect
appropriate antibody

There are many different processes to induce immunization to
produce antibody. In general, the result of producing antibody by
immunization method in animals depends mainly on three factors: (1)



The nature of the antigen. (2) The entrances of antigen. (3) The time
of acquisition antibody.

In this study we used PoOIEPCA-2 , its nature is protein (size 210 a
amine) as an antigen to induce immunization for rabbit. This structure
and size of the standard antigen is a good antigen for stimulating the
immune system of rabbit producing specific antibody. Our experience
shows that the antigen with protein structure has potential ability to
stimulates producing good antibody in both 2 immune systems:
humoral immunity and cell-mediated immunity. Simultaneously, this
stimulation leaves immune memory cells, so with repeated injections
of antigen, the rabbit body will have reaction of immune memory and
producing antibody and antigen is going to happened faster and
stronger than previous injection.

We chose to conduct the induced immunization for rabbit process
obeying to 4 injections regimen, the time between injections was 7 days
and immunization solution was mixture recombinant polEPCA-2
combined with Freund (table 2.7). This is a good induced immunization
process in order to produce antibody in rabbit at Immunology laboratory
of the Department of Pathophysiology — Immunology, Hanoi Medical
University. This process uses 2 entrance ways of antigen that are
abdominal cavity injection and thigh intramuscular injections. These
both 2 ways of injection were considered that have potential ability to
induce immunization better than in intravenously or orally way,
especially with antigen having protein nature.

About the time collecting antibody, we based on the theory and
experience about time produced antibody of immune response process.
Normally, antibody begins to be borned from the 6" day after the first
contact of the antigen to the body. In the 2™ contact of the body with
antigen, it takes only 10 hours to produce antigen in blood. Antibody
produced reaction was increasing and antibody concentration reached the
maximum at about 48-72 hours. However the concentration of antibody
after the 2™ injection of inducing immunization was often not so high so
it often was not quantified. Antibody concentrations usually increased
significantly and could be quantitated from the 7" day to the 10" day
after the 3" repeated injections onwards. And particularly antibody
concentrations will peak at the 15" day to the 20" day after the 4"
injection.



So, to check and obtain antibody with the highest concentration, we
examined serum antibody concentration of rabbit at the time of the 7"
day after the 3" injection, 15™ and 20" day after 4" injection.

Results showed antibody resists popliCA-2 in rabbit serum at the
time of day 7 after the 3rd injection is low, but it has quantitated
average concentration of 28,3ng / ml (control rabbit is 8,5ng / ml ).
Results on the 15th day after the 4th injection was 3.5 times higher
than the antibody concentration on day 7 after the 3rd injection
(95,65ng / ml versus 28,3ng / ml). In particular, on day 20 after the
4th injection the antibody increased remarkablely, 8.4 times higher
than after the 3rd injection and 2.3 times compared to the day 15 after
4th injection (229,17ng / ml compared to 28.3 and 95,65ng / ml -
Table 3.1). That rabbit antibody on 20 days after the 4th injection had
peak concentration as expected. We conducted to take the entire
rabbit blood, obtained maximum amount of serum that total rabbit
antiserum was 330 ml, the concentration of antibody generated is
229,17ng / ml. Plasma was immediately lyophilized to limit the
reduction of antibody titer.

4.3. RESULTS DETERMINATION OF SERUM EPCA-2 STUDY
OF 3 GROUPS

Rabbit serum with specific antibody anti two epitope EPCA-2:22
and 2:19 which are tested identified activity with antigen controling
with antibody in the kit determined EPCA-2 of CUSABIO which we
used in ELISA technique to determine antigen in serum samples of 3
study groups were: 40 patients with prostate cancer, 40 patients with
benign prostatic hypertrophic tumor and 30 negative control serum
samples of normal men who are at the same age group with two
prostate patient groups.

4.3.1. Some information of 2 prostate patient groups.
4.3.1.1. Information on age

In our study with 110 samples the minimum age was 55 and the
oldest was 101. Both two groups with prostate cancer and benign
prostate hypertrophic tumor (BPHT) have the highest susceptible age
range from 76 to 85. In the group of prostate cancer the incidence in
this age group was 55% and in the BPHT group is 45%. The lowest



incidence rate of these two groups was under 60 years old. There was
no patient aged under 60 in prostate cancer group and in BPHT group
there were 2 patients aged under 60 (5%)(Figure 3.5). Our result is
equivalent to the result of Nguyen Thi Phuong Ngoc ‘s study on 1270
men aged over 50, it also showed that the lowest age of the prostate
patients was 50, the highest was 89 and highest age of BPHT patients
in the study of Thi Phuong Ngoc were over 70.
4.3.1.2. PSA index

PSA is a protein that was produced by prostate cells. Typically
only a very small amount of PSA could escape into the circulation. In
prostate cancer, histological structure is disrupted; PSA is secreted
directly into the interstitial space, goes straight into the circulatory
system. Therefore, in prostate cancer, serum PSA concentration often
increases up to 10 times compared with benign proliferative glandular
tissue. However according to the studies of Thompson, Catalon, Do
Khanh Hy and Hoang Thi Phuong, PSA concentrations increased is
not a cardinal sign of prostate cancer by PSA can increased in BPHT,
inflammation, or after the prostate examination procedure .... In our
study the tPSA mean value of the prostate cancer group was 1.4 times
higher than benign prostatic hypertrophic tumor group, and
approximately 28 times in normal male group. If only two groups of
prostate patients are considered separately, the results showed that
both groups of prostate cancer and benign prostatic hypertrophic
tumor there are patients at all levels of tPSA from lower than 4ng / ml
to over 30 ng / ml. However, the highest percentage in the prostate
cancer group are patients of tPSA levels> 30 ng / ml (30%) while the
highest percentage of BPHT group at concentration of 4-20 ng / ml
(55%). Our results are also consistent with studies of Thomson and
Catalon that said there is a significant increase of the PSA index in
patients with prostate cancer, but there were prostate cancer patients
who have no increase in serum PSA.
4.3.2. Results determining EPCA-2 in serum of patient with prostate
cancer by a rabbit antibody controlled with commercial kit



EPCA-2 is the specific biomarker of prostate cancer. Two epitopes
EPCA-2:22, 2:19 have proven that appearing early and being popular
in the serum of patients with prostate cancer. Using specific antibody
to determine EPCA-2 not only allows us to identify the disease, but
also can diagnose stage of disease. In this study, we used specific
antibody resisted to EPCA-2.22,2.19 which we have created to
determine concentration of antigen in serum of 3 reseach groups. The
result is controlled to the results of the determination of the EPCA-2
of Kit ELISA (CUSABIO, codes CSB - EQ 027679HU). EPCA-2
concentrations of the two ELISA methods was quantitated based on
the baseline curve of kit ELISA.

The baseline curve of kit ELISA was built based on 5
concentration points with r2 = 0.986 roughly equivalent to 1 showed
that it is a reliable baseline curve to infer the concentration of the
measured results.

Results determined EPCA-2 concentration of both 2 ELISA-
methods in our study have confirmed the presence of EPCA-2 100%
in the serum of prostate cancer patients. Simultaneously the majority
were high EPCA-2 concentrations that range from 100ng /ml to 400
ng / ml. The number of patients at this concentration level was 28/40
patients with results determined by kit ELISA, and 30/40 patients
with results determined by rabbit specific antibody. Simultaneously,
the results in our study are similar to the results of commercial kit in
detecting there were prostate cancer patients with EPCA-2
concentration at the lowest detectable level( 12,5ng / ml). Positive
values obtained in our study are high because when selecting the
samples for disease group, we selected patients who definitely have
prostate cancer. Because all patients had fully positive results with
prostate cancer by method of immunohistochemistry staining multiple
slices (8 to 10 slices) in the tumor after surgery from two central
pathology of Friendship Hospital and Vietnam- Germany Hospital.
This result confirms not only the specific value of new biomarkers
EPCA-2, but also the best application - value of specific antibody anti
EPCA-2 in the diagnosis of prostate cancer. To compare the value of
the detectable concentration of EPCA-2 of two ELISA- methods. We
calculated the mean value of EPCA-2 concentration in 40 serum
samples of prostate cancer patients that were determined parallel by 2



ELISA- methods (ELISA- method using rabbit antibody compare
with the ELISA- method using kit commercial ELISA). Results
showed that the mean value of EPCA- 2 concentration was detected
by kit ELISA was higher than results were detected by rabbit
antibody. The mean value and the variance of the results from two
ELISA-methods respectively are 279.8974 + 172.1579 compared to
208.658 + 136.651.

4.3.3. Results determine EPCA-2 in serum of patients with benign

prostatic hypertrophic tumor and normal male by 2 ELISA -
methods

To further confirm the results of the research, we selected two
control groups for the study they were: group of BPHT patients, and
group of normal men having the same age with the research group.

The reason why we chose group of BPHT patients is that by the
fact that currently the tests are difficult in differential diagnosis of
prostate cancer and BPHT. The patients were only selected in our
research group when histopathological results with staining HE were
negative for prostate cancer on the tissue after removal surgery of the
prostate gland.

The results were quite similar in both 2 ELISA methods that 38/40
patients of BPHT group have no EPCA-2 in serum . This result
showed that appearing EPCA-2 is specific for prostate cancer. The
reason for the almost absolutee results obtained from both 2 ELISA-
methods determined EPCA-2 here is because we chose the gold
standard in diagnosing prostate patients and that histopathology
results is the reference basis for our study. This has helped increasing
the reliability of the research results. Our research results are also
consistent with the studies of Hansel (2009) and Barbara (2005) about
the value of EPCA-2 in diagnosing prostate cancer.

We used the serum of 30 normal men which do not have the
clinical manifestations of the prostate disease, no other cancer
diseases, with the same age with two groups of prostate patients for
negative control. The results from both ELISA methods indicate
100% serum samples of negative control group did not have the
presence of EPCA- 2. This result once again confirms the high
specificity of EPCA-2 with prostate cancer as well as good specificity
value of test determined EPCA-2 by rabbit specific antibody anti
EPCA-2:22, 2:19.

Our research results are also consistent with the measurement of
the EPCA-2 concentration in Getzenberg’s study that conducted in
330 men, it found that the results of the EPCA-2 test were negative in



97% of the men without prostate cancer. It is consistent with the
results in another study using ELISA to quantitate serum EPCA of
prostate cancer patients. The results obtained in this study: the test's
sensitivity was 92%, the specificity was 94%. The specificity of the
healthy group was 100%. Currently, the use of both EPCA-2 and
tPSA to diagnose prostate cancer screening.

4.3.4. Compare the sensitivity, specificity of 2 ELISA methods
using rabbit specific antibody anti EPCA-2.22,2.19 with antibody
in the kit determined EPCA-2 of CUSABIO

To consolidate data for diagnostic value of ELISA method using
rabbit specific antibody anti EPCA-2, we conducted testing the
sensitivity and specificity of the technique. With the results that
EPCA-2 was positive in 100% serum samples of prostate cancer
patients, it showed that the sensitivity of the technical is 100%.
Simultaneously, this method also has results EPCA-2 negative in
38/40 serum samples of patients with benign prostatic hypertrophic
tumor that equivalent specificity of 95%.

The sensitivity and specificity of ELISA method using rabbit
specific antibodies anti EPCA-2 in our study were completely
homologous with the sensitivity and specificity of commercial kit
determine EPCA-2 of Cusabio.

This sensitivity and specificity were also consistent with the results
of Barbara when using ELISA technique study in 385 male serum
samples that obtained the results of a sensitivity and specificity,
respectively 92% and 94%.



CONCLUSIONS

1. We have been successful recombinant EPCA-2.22,2.19
polyepitpe activity with specific antibody.

2. By the process of induced immunization in rabbit, the project
has successfully created rabbit specific antibody for EPCA-2 (with a
total amount of serum rabbit obtained was 330ml and antibody
concentration was 229,17ng / ml).

3. Rabbit antibody which was created in our project has been
applied initially in the ELISA sandwich technique identified EPCA-2
in prostate cancer patients. Results showed that the determination of
EPCA-2 by rabbit antibody has result equivalent with commercial kit
of CUSABIO.

4. The antibody obtained in the project may continue to be
completed and used for creating kit determinate EPCA-2.
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