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Abstract: Erythropoietin (EPO) is an erythropoiesis-stimulating factor produced by
recombinant DNA technology, used in the treatment of anemia. Identification testing using sodium
dodecyl-sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and Western Blot are important
quality control procedures for biological products containing EPO. In National institute for control
of vaccine and biologicals (NICVB), our researcher established an EPO identification approach
using SDS-PAGE and Western Blot techniques on two biological products containing epoietin
alpha. At the same time, the optimal primary and secondary antibody concentrations were selected
for nitrocellulose membrane hybridization testing using two dilutions of 1:500 and 1:800. In
addition, 3,3',5,5'-tetramethylbenzidine (TMB) was used to detect the antigen-antibody reaction. The
results showed that using TMB as the detection substrate provided quick results, simple preparation
and an optimal implementation process. Our results provide evidence to implement SDS-PAGE and
Western Blot for identification of EPO in High Tech Biological Products in NICVB.
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Tom tit: Erythropoietin (EPO) 1a yéu té kich thich tao hong cau dugc san xuat bang cong nghé
tai t6 hop DNA, sir dung trong diéu tri cac bénh thiéu mau. Thir nghiém nhan dang bang dién di trén
sodium dodecyl-sulfate polyacrylamide gel (SDS-PAGE) va Western Blot la thir nghiém quan trong
trong kiém dinh chét lugng sinh pham chira EPO. Tai Vién Kiém dinh Vic xin va Sinh pham y té
(NICVB), nhém nghién ctru da thiét 1ap quy trinh nhan dang EPO bang k¥ thuat SDS-PAGE va
Western Blot trén hai loai sinh pham chira epoietin alpha. Pong thoi, ciing thuc hién lva chon hiéu
gia khang thé thir nhat va khang thé tha hai t6i uu cho thir nghiém lai mang nitrocellose trén hai do
pha lodng 1:500 va 1:800. Bén canh d6, nhom nghién cau da st dung 3,3'5,5-
Tetramethylbenzidine (TMB) cua Invitrogen trong phan tng phat hién phic hgp khang nguyén
khang thé. Két qua cho thay sir dung TMB 1am co chat phét hién phac hop khang nguyén khang thé
nhanh, thuan tién va hiéu qua. Két qua nghién cau 1a co so trién khai SDS-PAGE va Western Blot
nhan dang EPO trong san pham cdng nghé cao sinh hoc tai NICVB.

Tar khoa: Erythropoietin, SDS-PAGE, Western Blot, TMB

1. Pt van dé

Erythropoietin, ban chat 13 glycoprotein, |a hormon do thin san xuét, c6 vai trd quan trong
trong viéc kich thich tuy xwong san xuat hong cau [1]. Erythropoietin tac dung nhu mot yéu to

tang trudng, kich thich hoat tinh gian phén cac té bao gbc dong hong cau va cac té bao tién than
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sém hong cau (tién nguyén hong cau). Hormon nady ciing con co tic dung giy biét hoa, kich
thich té bao gbc trong tuy xwong phat trién thanh hdng ciu truéng thanh, tir d6 ting luong

hdng cau trong méu [4].

Epoetin alpha va epoetin beta 12 nhitng Erythropoietin ngudi tai t6 hop, chira 165 acid amin
v6i trong luong phén tir khoang 30.400 Da dén 42000 Da. Epoetin va Erythropoietin ti nhién
hoan toan gidng nhau vé trinh tir acid amin va c6 chudi oligosaccharid rat gidng nhau trong ciu
tric hydrat carbon[1]. Phan tir cia chiing c6 nhiéu nhém glycosyl nhung epoetin alpha va epoetin
beta khac nhau vé vi tri cac nhom glycosyl. Epoetin duoc chi dinh cho bénh nhan bi thiéu hut
kha ning san xuét té bao hong cau. Epoetin duoc FDA cip phép tir ndm 1993 va darbepoetin tir
nam 2002 cho bénh nhan méc bénh thiéu mau do suy thdn man va thiéu méau do hod tri & bénh

nhan ung thu [5].

Thir nghiém nhan dang 1a mét trong cac thir nghiém quan trong trong kiém dinh sinh pham
diéu tri chara EPO. Theo hudng dan cua duge dién Chau Au phién ban 11 va duogc dién Nhat Ban
phién ban XVII, tht nghiém nhan dang EPO dugc thuc hién béng phuong phap dién di trén
Sodium dodecyl-sulfate polyacrylamide gel (SDS-PAGE) va Western Blot [2,6]. Tuy nhién céac
phuong phap nay da dugc chimg minh c6 thé bi anh huong téi d6 manh boi mot sé yéu to nhu
thiét bi, hoa chat, nguyén vat liéu, do do can thiét phai tbi wu quy trinh tuy thudc vao co s¢ vat
chat cta timg phong thi nghiém[7] . Mat khic qué trinh phan tich st dung khang thé so cap
khang EPO va khang thé thir cap lién hop HRP (horse radish peroxidase) dé phat hién lién két
mién dich bé‘mg phan img hoa phat quang. BJ nhay va do dac hiéu cua quy trinh phy thudc vao do
pha lodng ctia hai loai khang thé va thoi gian 0 cling nhu co chat sir dung dé phat hién mang[8] .
Tai Vién Kiém dinh Quéc gia Vic xin va Sinh phém y té, nhom nghién ctru da thuc hién trién
khai thir nghiém SDS-PAGE cho phat hién EPO trén hai loai sinh pham diéu tri chia Epotin
alpha. Ngoai ra nhém nghién ctru thuc hién toi wu ndng d6 khang thé so cip dua vao thir nghiém
Western Blot va st dung co chat TMB lam co chat phat hién mang thay thé cho phtrc hop 3°3-
diaminobenzidine-DAB/ Dimethylformamide-DMFA/ Hydroperoxidase (H202) duoc st dung
trong cac nghién ciru trude day. TMB 1a chat nén sinh mau, an toan, dé dang sir dung va & dang
pha sén trong khi phitc hop DAB/DMFA truyén thong 14 hoa chét ddc, thao tac pha phtic tap, han
sir dung ngin duoc khuyén céo thay thé bang TMB tir nhitng nam 2000.
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2. Phwong phap nghién ctiru
2.1. Péi twong nghién creu

Quy trinh nhan dang Erythropoietin bang phwong phap dién di SDS-PAGE va Western Blot
trén sinh pham diéu tri Epoetin.

2.2. Theoi gian va dia diém nghién citu
- Thoi gian: Tir thang 9 nim 2024 dén thang 10 nim 2024

- Dja diém: Phong thi nghiém cua khoa Kiém dinh Sinh pham Y té, Vién Kiém dinh Quéc gia
Vic xin va Sinh pham y té (NICVB).

2.3. Vit ligu va hoa chat

- Mau chuan Erythropoietin for physicochemical tests CRS- Ma Y0001725- Hang: EQDM-
Ham lugng 100ug Erythropoietin/lo gém 2 loai Epoetin alpha va Epoetin beta véi ty 18 bang

nhau.

- Hoa chét cho thir nghiém SDS-PAGE: dung dich 30% Acrylamide/Bis Solution 29:1 (Serva);
buffer 10x Tris/Glycine/SDS (Biorad); dung dich SDS 10% cho sinh hoc phéan tir (Biorad);
Ammonium persulfate cho dién di (M:228,20g/mol-Biobasic); dung dich buffer gel tach 1,5M
Tris-HCI, pH 8,8 cho PAGE (Biorad); dung dich buffer gel co 0,5M Tris-HCI, pH 6,8
(Biorad); thudc nhuéom Coomassie® Brilliant Blue G (M:854,02g/mol -Biorad); dung dich
glacial acetic acid (Merck); chat tring hop polymer N,N’,N’- Tetramethyl ethylene-diamine
(TEMED) (Biorad); thang chuan kich thuéc 10-250kDa (Precision Plus Protein™ Unstained
Protein Standards, Strep-tagged recombinant- Biorad); khang thé so cip khang EPO (R&D
Biotechne); khang thé tht cap tir chuot gan HRP (R&D Biotechne).

- Hoa chét cho thir nghiém Western Blot: mang nitrocellulose (Thermo Fisher Scientific); dung
dich10x Tris/Glycine (Biorad); dung dich 10x Tris Buffered Saline (Biorad); Tween 20
(Sigma); dung dich co chat phéat hién mang TMB (Invitrogen); Glycine (Biorad); Tris
hydroximethyl-lamino methane- Trizbase (Sigma); Sodium chloride (Sigma); HRP Color
Development Reagent, DAB (3,3’-diaminobenzidine) (Biorad); 30% hydrogen peroxide
solution (Sigma); N,N-Dimethylformamide (Sigma); HCI 1M/5M; Nudc pha tiém (NICVB);

thang chuan kich thuéc 10-250kDa da nhuom mau (Precision Plus Protein™ All Blue
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Standards- Biorad); Bovine serum Albumin (Sigma).

- Trang thiét bi va vat tu tiéu hao: May u nhiét khd (Eppendorf); bé dién di diing Mini Small 1l
(Hoefer); May chuyén mang ban khd- Trans blot Turbo Transfer System (Biorad); May u
phién (Thermo Fisher); pipet; tuyp nhwa, dau con, hop nhura. ..

- Mau thir nghiém: Mau chuan nha san xuat (MRT inhouse) va hoat chat (API) caa san pham
lor®EPOCIM- Trung tdm mién dich va phan tir -Cuba- ham lugng 2,42+ 0,16 mg/ml; sinh
pham Epokine prefilled injection 2000 Units/0,5ml- CJ Health Care.

2.4. Phwong phdp nghién ciru
Phuong phap mé ta thyc nghiém trong phong thi nghiém
2.4.1 Téi uu nong dé khang thé so cap bang ky thugt dot blot

Khéng thé thir nhat dugc pha lodng theo ty 1¢ 1:500 va 1:800 bang dung dich Tris Buffered
Saline 1X chira 1% BSA. Pha lodng khang thé thir hai theo ty 1& 1:500 bang 1X TBS/BSA 1%.
Chuan bi 2 mang nitrocellulose c¢é kich thuéc 2x2cm, lam khd mang, nhé 10pl mau chuan
Erythropoietin 1én mang. Pé miu thim hoan toan cho toi khi mang khd. Khéa mang bang céch
ngdm mang trong dung dich 1X TBS/BSA 1%, lic nhe trong 30 phat & nhiét do phong. 6 bo
dung dich khéa mang, rira mang 3 lan bang dung dich 1X TBS- 0,1% Tween 20 trong 5 phut. D6
dung dich raa, @ lac ngap 2 mang véi dung dich chira khang thé thir nhat & 2 nong d6 1:500 va
1:800 trong 1 tiéng & nhiét 6 phong. Rira mang va tiép tuc u lac ngap 2 mang véi dung dich
chua khang thé thir hai & ndng d6 1:500 trong 1 tiéng ¢ nhiét do phong. Rira mang va phat hién
protein gan mang bang TMB véi thé tich TMB can dang 0,1ml/cm? dién tich mang. Ding phan
g bang nudc cat. Kiém tra do sang cua vét protein va mau nén cia mang ¢ hai hiéu gia khang
thé tha nhét.

2.4.2. bién di SDS-PAGE.

Bién tinh mau EPO bing cach o & 65°C trong 2 gid. Pha loAng mau chuan EQDM va mau
chuan nha san xuat vé ham luong 0,5mg/ml va 0,2mg/ml, mau thtr hoat chat cua lor®EPOCIM
vé ham lugng 0,15mg/ml bang nuéc cat pha tiém. Tiép tuc pha mau chuan va méiu thir
lor®EPOCIM theo ty I& 1:1 véi buffer Laemli 2X dé khi lugng uéc tinh dwa vao dién di la
10ug. Bién tinh mau bang céach & & nhiét do 100°C/ 5 phat. Mau thir Epokine 2000 ¢6 ham lwong
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Erythropoietin khoang 0,02mg/ml dwgc pha lodng theo ty 18 4:1 bang buffer 4X vé& ham luong
dua vao giéng dién di 14 0,3-0,4 pg. Bién tinh miu bang cach u & nhiét do 100°C/ 5 phut. Chuan
bi 2 ban gel tach acrylamide 12%. D6 dung dich dién di vao budng dién di. Lan luot nap vao mdi
giéng cua tirng ban gel 20u1 d6i véi mau chuan va miu hoat chat cua Ior® EPOCIM, 40ul ddi véi
mau Epokine 2000 va 10pl thang chuan. Chay dién di khoang 30 phat & 80V cho t&i khi mau di
hét phan gel co, tiép tuc chay 1 gio 30 & hiéu dién thé 120V cho toi khi dye mau cham day ban
gel. Két thiic qua trinh dién di, 1 ban gel dua vao chuyén mang va 1 ban gel ngam trong dung
dich nhuom Coomassie Blue G250 trong 30 phut, tay nhuom cho t&i khi nhin rd cac bang protein.

Chup anh va dua vao phan mém phan tich.
2.4.3. Chuyén mang, thuec hién Western Blot.

Lam am 2 tam giay loc trong dung dich buffer chuyén mang Tris/Glycine 1X. Pat 1 tim gidy
loc da lam am vao ban cuc dwong, lam am mang nitrocellulose trong dung dich buffer chuyén
mang, dat 1&n tim gidy loc, dung con lan dé loai bo bong khi. Dt miéng gel vira dién di trén trén
mang va pha tam gidy loc 4m 1én phia trén. Dung con lan loai bé bong khi nhe nhang. Phu ban
cuc am va dat vao budng chuyén. Cai dat hiéu dién thé 25V, 10mA trong 30 phit dé tién hanh
chuyén mang. Ban gel sau khi chuyén duoc ngam trong dung dich nhuém Coomassie Blue G250

trong 30 phut dé kiém tra hiéu suat chuyén mang.

Xur Iy mang bang cach ngdm mang trong dung dich1X TBS- 1%BSA. B6 sung khang thé so
cap anti EPO-HRP mAb vao dung dich 1XTBS-1%BSA theo theo d6 pha di téi wu ¢ nhiét do
phong, lic nhe trong 1 gio. Rira mang 3 1an bang cach ngadm trong dung dich 1X TBS-0,1%
Tween 20 trong 5 phat. Ngam u mang trong dung dich 1X TBS-1% BSA, b sung khéang thé thir
cap Anti-mouse 1gG-HRP theo ty I¢ 1:500 trong 1 gid. Tiép tuc rira mang, phat hién mang bang
dung dich TMB trong 1 dén 3 phdt, dung pipet hat trai déu dung dich Ién mang cho téi khi hién

1d cac bang protein. Rira mang bang nudc cat dé dung phan tng. Chup anh va phan tich két qua.

2.5. Xu Iy va phan tich sé liéu

Anh chup ban gel dugc chuyén vé dinh dang TIFF va dua vao phan mém phan tich Image Lab
version 6.0.1- Biorad. Xay dung d6 thi tuyén tinh giita logarit kich thudc cua thang chuan va gia
tri di chuyén twong ddi (Rf) giita cac bang cua thang chuan véi bang mau (dye front) bang phan
mém Excel dé kiém tra gia tri caa thir nghiém théng qua gia tri R? cua db thi dung duoc.
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3. Kétqua

3.1. Két qud téi wu higu gia khang thé thir nhdt bang kj thudt dot plot va s dung co chat
TMB phat hién mang

Hinh 1. Két qua 2 mang nitrocellulose véi 2 hiéu gia khang thé se cip khac nhau:
Bén trai: 1:500; Bén phai: 1:800

Véi hiéu gia khang thé thir nhat Anti EPO 1:500 va hiéu gia khang thé thir hai anti EPO-HRP
mAb 12 1:500: mau nén ctia mang c6 mau sang nhat cho phép hién rd vét mau mau tim. Vi hiéu
gia khang thé thir nhét I1a 1:800 va hiéu gia khang thé thir hai anti EPO-HRP mAb 1a 1:500, nén
mang tim dam va vét mau bi mo. Khi st dung co chat TMB 1am co chét phét hién mang, thoi
gian tir khi u d&én khi phat hién dugc vét protein khoang 1-3 phiit.
3.2. Pi¢n di SDS-PAGE

Phuong trinh d6 thi gitra trong lwong phan tir cac bang ciia thang chuan véi gia tri R 12

y=-1,15x + 2,06 v&i R2=0,99. Tir phuong trinh do thi xac dinh dugc mau chuan EPO va mau
thir hoat chat lor®@ EPOCIM c6 kich thude bang chinh khoang 35kDa, mau EPOkine 2000 xuat
hién bang Albumin véi kich thudc 50kDa
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Hinh 2. A: Cudmg d9 sang ciia cac bing thang chuan khi phan tich bang phan mém Image Lab-
Biorad ; B: phuong trinh db thi gitra gia tri Rf va trong lwong phan tir cac biing thang chuin.

Band No.| Band Label] Mol WL mu|ﬂq.'hmrrnmum&ilnl] Abs Cuanl| Rel. Quanl| Band%| Lane %
(KDa) Front {lnity
1 353 0.452) 2,036,160 4,176,350 A MiA 100.0 BE.2
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Hinh 3. Anh phan tich gel

A: Thir ty giéng trén ban gel: 1- Thang chuan; 2- EPO MRT; 3- EPO bién tinh; 4-
Nimotuzumab; 5- Nimotuzumab reduced; 6- Epokine 2000; 8- Thang chuan

B: Phan tich cuwong d9 sang va trong lweng phan tir cia mau chuan EPO
C: Phan tich cudng d9 sang va trong lwrgng phan tir cia miu thir Epokine 2000

3.3. Nhan dgng bang Western Blot si dung co chdt phat hién TMB

= e

—
<

=24
e

M EPO EPO API EPO .
EQDM MRT EPO EPO Epokin M
inhouse MRT degrade
inhouse

Hinh 4. Anh két qua Western Blot

Anh A: Thir t: 1. Thang chuian; 2: miu chuan EPO-EDQM; 3. Mau chuan inhouse
EPO; 4. Hoat chiat APl EPO. Anh B: Thir tu: 1. Thang chuan; 2. Mau chuan inhouse
EPO; 3. Miu EPO bién tinh; 4. Epokine 2000; 5. Thang chuin

Phuong trinh d6 thi giita trong lwong phan tir cac bang cua thang chuan véi gia tri Rf 13 y= -
1,41x +2,04 véi R2= 0,98 (hinh A) va y=-1,38x + 2,09 véi R?=0,98 (hinh B). Tir phuong trinh d6
thi xac dinh duoc mau chuan EPO-EDQM c6 kich thudc bang chinh dic hiéu khoang 35 kDa,

mau chuan EPO-MRT inhouse 1a 35kDa; mau API EPO xuat hién bang chinh dic hiéu véi kich
9
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thugc 34 kDa. Mau EPO bién tinh xuat hién bang chinh kich thuéc 37kDa, 2 bang phu cd kich
thuéc 81,5kDa va 109,4kDa va Epokine 2000 c6 bang chinh dac hiéu khoang 38kDa.

4. Ban luan

Phuong phép dién di SDS-PAGE va Western Blot duoc sir dung dé nhan dang ciu trdc va tinh
toan ven caa Erythropoitein trong kiém dinh chat luegng va nghién ctru do 6n dinh cua sinh pham.
Théng qua hinh anh gel dién di, phan biét dugc cac dong san pham khac nhau dira vao kich thuéc
phan tir va sé lugng cac bang trong khi ki thuat immunoblot cho phép phat hién dic hiéu hoat
chat c6 trong sinh pham. San pham Epokine 2000 Unit epoetin alpha sau qua trinh dién di SDS-
PAGE xuit hién bang chinh co kich thudc xap xi 50kDa, kich thuéc cia bang chinh nay twong
duong véi kich thudc phan tir albumin. Albumin 1a chat mang Erythropoietin thudng dugc sir
dung trong cac dong san pham chaa epoetin (Hinh 3)[6]. Tuy nhién gigi han phat hién cua
phuong phap nhuém Coomassie 1a 1-10pg protein trén mot giéng chay trong khi ham lugng
epoetin alpha trong san pham Epokine 2000 khi dwa vao khoang 0,3-0,5ug trén mét giéng chay
(Theo hé sb quy ddi cua mau chuan qudc té NIBSC lan 3 cho EPO-1650 don vi qudc té twong
duong v6i 11pug EPO téi to hop)[2,9]. Vi thé khong thé quan sat bang mat thuong hinh anh bang
cia erythropoetin trong sinh pham Epokine 2000 giéng nhu mau chuan EDQM trén gel
polyacrylamide. Do d6 chi ¢6 thé nhan dang EPO trong sinh pham Epokine 2000 bang phuong
phap Western Blot.

Do day cua bang mau chuan inhouse Erythropoietin 16n hon d6 day bang cta khang thé don
dong nimotuzumab cho thay ciu trdc phan tir Erythropoietin gdm nhiéu dong phan hinh hoc ¢
kich thuéc xap xi nhau. Diéu nay tring khop vai nghién cau cia Ren TJ ndm 2020 cho thay
Erythropoietin thudng bao gém khoang 8 dong phan hinh hoc trong khi khéng thé don dong chi
¢6 khoang 2-3 d@dng phan hinh hoc [10]. Bi véi mau EPO bién tinh xuat hién cac bang phu Vi
kich thuéc 106,7kDa va 71,1kDa va bang chinh mo cho thdy mau bi giam hoat tinh va thay doi
cau trtc khi u & nhiét do 65°C trong 2 gio.

Quy trinh caa nhém nghién ctu st dung co chat TMB 1am co chat phat hién mang so sénh véi
mot s6 nghién ctru trude day sir dung DAB. TMB la san pham thuong mai ¢ dang dung dich pha
san va su dung ngay trong khi DAB phai pha trong dung dich c6 chita DMFA va 30%
hydroperoxide. DAB c¢6 tinh gdy doc té bao, gia thanh dit do, phtc hop sau khi pha khdng bén
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chi bao quan duoc trong 4 tuan theo nghién ciu cua Brand JA [11]. Do d6, quy trinh nhan dang
Erythropoietin trong san pham cong nghé cao sinh hoc do Khoa Kiém dinh Sinh pham y té xay

dung mang tinh thyc tién va ang dung cao trong kiém dinh chét luong.
5. Két luan va khuyén nghi

Ky thuat SDS-PAGE va Western Blot cho nhan dang Erythropoietin trong san pham sinh hoc
cdng nghé cao, duoc tbi uu véi cac thiét bi va hoa chét hién c6 tai Vién Kiém dinh Quéc gia Vic
xin va Sinh pham y té. Quy trinh c6 y nghia thyc tién cao va c6 thé ap dung khong chi cho nhan
dang va phan tich san pham diéu tri c6 thanh phan erythropoietin néi riéng, ma con ung dung

trong kiém dinh chit luong sinh pham c6 thanh phan hoat chat 13 protein n6i chung.
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