NTTU-NCKH-05

CONG HOA XA HOI CHU NGHIA VIET NAM
Poc 1ap — Tw do — Hanh phuc

Pon vi chii tri: Truong Pai hoc Nguyén Tat Thanh

BAO CAO TONG KET PE TAI NCKH
DANH CHO CAN BQ - GIANG VIEN 2015 - 2016

Tén dé tai: Nghién ciru quy trinh tinh ché alpha-fetoprotein tir
mau cudng ron nguoi
S6 hop dong:

Chu nhiém dé tai: TS. Nguyén Hiru Hung
Don vi cong tac: Khoa Nong nghi€p cong nghé cao va Cong nghé sinh hoc, Pai hoc

Nguyén T4t Thanh
Thoi gian thyc hién: 12 thang

TP. H6 Chi Minh, ngay 30 thang 12 nam 2016




CONG HOA XA HOI CHU NGHIA VIET NAM
Poc 1ap — Tw do — Hanh phuc

Pon vi chii tri: Trueong Pai hoc Nguyén Tat Thanh

BAO CAO TONG KET PE TAI NCKH
DANH CHO CAN BQ - GIANG VIEN 2015 - 2016

Tén dé tai: Nghién ciru quy trinh tinh ché alpha-fetoprotein tir
mau cudng ron nguoi

S6 hop dong:

Chu nhiém dé tai: TS. Nguyén Hiru Hung

Don vi cong tac: Khoa Nong nghiép cong nghé cao va Cong nghé sinh hoc, Pai hoc
Nguyén Tat Thanh

Thot gian thyc hién: 12 thang

Céc thanh vién phdi hop va cong tac:

Ho va tén Chuyén nganh Co quan cong tac
Lé Thi Phuong | Sinh ly dong vat | Khoa NNCNC&CNSH, Dai

Thao hoc Nguyén TAt Thanh




MUC LUC

L TONG QUAN. ..ottt e eee e e e st ee s e s e e e e s e aes e eeesseeeeseeseseseesesesenaees 1
L.1. Khai quat V& alpha-FEtOPIOtEIN ............veveeeeeeeeeeeeeeeeeeeeeeeeeeee e 1
L1 Lo GOINE ettt ettt 1
L1.2. CAUIAC PRAN ..o see e 2
L1330 CRIC NANG ..eoviieiiieeie ettt ettt e st e b e sabe e bt e sabeenseeesaeenseassseenseas 3

L.2. Alpha-fetoprotein va Ung thir ...........ccccoeiiiiiiiiiieie e 4
L.3. MAU CUONE TON UG ..o 5
II. NOIDUNG VA PHUONG PHAP.......oootriiiiirinniineeiseiesiies et esesens 5
IL.1. INOT AQUINE ..ottt et s e ettt e et e e beeeabeesaeessse e seeenseenseesnseeseennseans 5
T12. HO CHAL.cooieeeieoniesieees sttt 7
I1.3. NEUYEN/VAL LIU.....eiiiiiiiecieee ettt ettt et e b e e e baeeaaeenseeenns 10
11.4. PRUONZ PRAP ....eieeiee et ettt ettt st et eneeas 11
I1.4.1. Gay dap tmg mién dich tho voi AFP tao khang thé tho khang AFP nguoi ............ 11
IL4.2.  Sic kY &i Irc 1021 albUMIN. .........veveeeeeeeeeeeeeeeeeeeee e 12
IL4.3.  SACKY trao @01 100 AM ....vooveeieeeeeeeeeeee e 12
[1.4.4. Tao cotsic ky ai luc DAL AFP oo e en s 12
IL4.5.  SACKY &1 TC DAL AFP......oieeeeeeeeeeeeeee oot 14
ILA.6.  SACKY 10C Bl erveeeeeieeeeeeeeeeeeeeeee e 14
I1.4.7. Dién di bién tinh (SDS-PAGE) va khong bién tinh (Native-PAGE)...................... 14
I1.4.8.  KJ thudt WesStern DlOt........cccuieiiiiiieiieeiieie ettt e 15
11.4.9. Dinh lugng protein tong sd va protein sau tinh ché...........o.coocooevvevveveieeeeeenn, 15

IL  KET QUA oot e e s s s ees e ses e eeeeaeeae 15
IIL.1.  Tao khang thé IgG tho Khang AFP NEUSGT .....c.ovevieeeeeeeeeeeeeeeeee oo 15
II1.2.  Nhén dién AFP trong mau huyét tuong mau cudng rén ban dau bang western blot.. 16
II1.3.  Loai albumin khoi huyét trong mau cudn rén ...........coccoveeveeeeeeeeeeeeeeeeeeeeeeeeees 17
IL4.  SACKY trao @01 100 AM c...v.veiveieeeeeeeeeeeee e 18
IIL5.  Két qua tinh ché IgG thd KhAng AFP ......c.ovivieeeeieeeeeeeeeeeeeeeee oo 20
IIL.6.  Bit AFP bang cot sic ky i luc mang khang thé IgG tho khang AFP....................... 22
IIL7.  Tinh ché AFP bang SAc KY 10C Sl ...uvuveevieeeeieeeeeeeeeeeee e 22
IIL.8.  Phan tich hiéu qué tinh ché AFP sau ba budic SAC KY .......co.oovvveeveereeeeeeeeeeeeeene, 23



IV. THAOLUAN........
V. KET LUAN VA KIEN NGHI

TAI LIEU THAM KHAO

a-ALB
AFP
ALB
APS
AS
BSA
BT
Con A
CNBr-
DBP
DEAE
E2
EDTA
ELISA
FCA
FIA
hAFP
hALB
HBV
HbsAg
HCC
HCV
HRP
HT
kDa
mAFP

Danh muc chir viét tit

Alpha-albumin
Alpha-fetoprotein

Albumin

Ammonium Persulfate
Ammonium Sulfate

Bovine Serum Albumin

Binh thuong

Concavalin A

Cyanogen bromide-

Vitamin D binding protein
Diethylaminoethyl

Estradiol
Ethylenediaminetetraacetic acid
Enzyme-Linked ImmunoSorbent Assay
Freund’s Complete Adjuvant
Freund’s Incomplete Adjuvant
Human alpha-fetoprotein
Human albumin

Hepatitis B virus

Hepatitis B surface antigen
Hepatocellular carcinoma
Hepatitis C virus

Horseradish Peroxidase

Huyét thanh

Kilo Dalton

Mouse alpha-fetoprotein



MCR Méu cudng ron
mRNA Messenger Ribose Nucleic Acid
OD Optical Density
PAGE Polyacrylamide gel electrophoresis
rAFP Rat alpha-fetoprotein
SDS Sodium Dodecyl Sulphate
TBST Tris Buffered Saline Tween
TEMED N,N,N',N-Tetramethylethylenediamine

Danh muc bang biéu, so' do
Bang 1: So sanh thanh phan nucleotide va amino acid cia mAFP, rAFP va hAFP..................... 3
Béang 2: Thanh phan @el 80 di.........o..ovovoieoeeeeeeeeeeeeeee e 8
Béng 3: Phac db gay dap tmg mién dich thd VI AFP ..........oocovivieieeeeeeeeeeeeeeeeseeeeee e 11
So dd 1: Quy trinh tao khang thé IgG thé khang AFP mau cudng rén nguoi ...........oovveeveeveeene. 13
So d6 2: Quy trinh sic ky ba budc tinh ché AFP tit MCR Ui ........ovoveeeeeeeeeeeeeeee e, 19

Danh muc hinh anh

Hinh 1: Phat hién IgG khang AFP trong HT tho bang lai phan tir western blot................cc......... 16
Hinh 2: Kiém tra sy hién dién cia AFP trong MAU MCR ..o, 17
Hinh 3: Sic ky loai ALB bang cot sac ky i luc Hitrap Blue HP .........co.oovvvvoeveeeeeeeeeceeens 18
Hinh 4: Sic ky trao d6i ion 4m qua cOt DEAE ...........co.coviviieeeeeeeeeeeeeeeeeeeeeee s 19
Hinh 5: Phén tich IgG sau tia v&i AS 45% bio hoa bang SDS-PAGE ...........ccccoovvveeveeeennnnns 20
Hinh 6: Phan tich IgG sau tinh ché véi cot protein G bang SDS-PAGE .........cccoovvveeveeeeeeann. 21
Hinh 7: Danh gia hoat tinh khang AFP ciia IgG sau tinh ché véi HT MCR bang western blot... 21
Hinh 8: K&t qua SA¢ KY i TUC DAt AFP.........o..oviveeeeeeeeeeeeeeeee e 22
Hinh 9: Phan tich AFP $au SAC KY 10C ZEL. c.v.vuvviveeeeeeeeeeeeeeeeeeeeeee e 23



TOM TAT

Alpha-fetoprotein (AFP) 1a protein huyét thanh lién quan téi sy phat trién cia bao thai. O
nguoi truong thanh AFP it dwoc phat hién nhung dugc gia ting san xuat trong mot sb trudng hop
bénh 1y nhu ung thu biéu mé té bao gan (hepatocellular carcinoma, HCC), xo gan va mot sb
bénh 1y ung thu khac. AFP dang duoc str dung nhu mot ddu 4n quan trong cho chan doan huyét
thanh hoc HCC va gan day AFP con trd thanh myc tiéu cho nghién ciru chung ngira HCC. Mau
cudng rén c6 khoang 150 — 250 pg/mL AFP nhung thudng bi bo di trong cac bénh vién. Nghién
ctru ndy nham muc dich tan dung ngudn thai mau cudng ron nguoi 1am nguyén liéu tinh ché AFP
¢6 do tinh sach cao. Bang quy trinh sic ky ba budc gdom sic ky loai albumin, sic ky 4i luc bét
AFP va sic ky loc gel, chung t6i da tinh ché thanh céng AFP v6i do sach trén 95%. Quy trinh

tinh ché duoc thiét 1ap nay co thé duge thuc hién & quy mé 16n hon cho cac ing dung vé sau.
I. TONG QUAN

I.1.Khai quat vé alpha-fetoprotein

Alpha — fetoprotein 1a mot protein ddc trung cho phéi, duoc san xuat trong giai doan phoi
som bdi gan, tii noan hoang va mét lugng nho dugce san xuét boi 1 vung thudce da day — rudt. O
nguoi, AFP duoc san xuét boi tii nodn hoang va gan trong khoang 1 — 2 thang dau ciia phoi, sau
do6 chu yéu la do gan san xuat; con & cac loai khac, nhu chudt, bd gam nham va ga, su téng hop
bi thi nodn hoang duoc tiép tuc cho tdi khi sinh.

Ham lugng cao ciia AFP duoc tim thiy & nhiéu truong hop 1am sang, bao gdm mang thai,
roi loan & gan, dac biét 1a viém gan man tinh, va nhiéu khdi u 4c tinh, dic biét 1a khdi u & gan,
khéi u quai, va nhitg dang nay & dong rudt so cip. Su tap trung AFP cia ngudi me cao nhat &
muc AFP 150 — 250 ng/mL la ¢ gilra tam ca nguyét thr 3 trong giai doan mang thai va s€ giam
nhanh sau khi sinh. Mtrc AFP trong huyét thanh thai nguoi cao nhat & thoi ky thai nghén tuan
thir 13, c6 thé dat ti mirc vai mg/mL, va chiém khoang 1/3 téng s6 protein huyét thanh. O ngudi

truong thanh khée manh, ham luong AFP rat thép, khoang <20ng/mL.

I.1.1. Gene
Alpha — fetoprotein nguodi (hAFP) 1a mot thanh vién ctia ho gen 3 domain dang albumin,
gdbm c6: albumin (ALB), protein gin vitamin-D (DBP), AFP, va alpha-albumin (a-ALB)
(McLeod and Cooke, 1989; Lichenstein et al., 1994). Trinh tu nucleotide cia mRNA hAFP gém



44 nucleotide ¢ vung 5’ khong ma hoa, 1830 nucleotide ¢ ving ma hda, va 155 nucleotide &
vung 3’ khong ma hoa. Codon tan cung TAA dugc tim théy bén canh GTT, mot codon ma hoa
cho Val, biéu thi cho doan amino acid & ddu COOH cua hAFP. So séanh gitta mRNA cua hAFP,
mRNA ctua mAFP (AFP chudt) va mRNA ctia hALB (ALB nguoi), thi mRNA cta hAFP c6
thém 5 codon & dau 3’ khong ma héa. Tin hi€u polyA dic trung, AATAAA, nam cach 14

nucleotide vé phia nguoc lai tir dudi polyA.

I.1.2. Céu tric phan tir

hAFP 12 mot glycoprotein gdm 1 chudi polypeptide don, gdm 609 amino acid, véi 19
amino acid dau tién thudc chudi peptide tin hi€u, va 590 amino acid con lai thudc protein trudng
thanh. Trong khi mAFP c¢6 586 amino acid, 4 amino acid c¢6 thém cta hAFP duoc tim thiy ¢
domain 1. Domain nay c¢6 chudi amino acid it tuong dong nhat va diéu nay din dén c6 thé du
doan su khac biét loai trong chirc ning AFP c¢6 thé 1a do domain 1. Trong lwong phan tir hAFP
khoang 69 kDa hodc hon phu thudc vao phan trim carbonhydrate (Crandall, 1981; Mizejewski,
1985; Deutsch, 1991). Trong luong phan tir cia hAFP truong thanh 1a 66.300 kDa (khong cé
carbonhydrate), va 69.063 kDa v&i 4% carbonhydrate khi phén tich bang SDS-PAGE.

Ciing nhu céc phan tr thudc ho protein dang albumin, phan tor AFP c6 3 domain, c6 15
cau ndi cystein disulfide (cau ndi S-S) ndi phan tir chia déu trén 3 domain (mdi domain cé
khoang 5 — 6 cau ndi S-S).

So sanh cau triic so cap cua hAFP, mAFP, va hALB, cho thiy c6 su twong dong cao vé
trinh tu amino acid, cu thé 1a hAFP va mAFP ¢6 su tuong déng 66%, cao nhat 1a & domain 3
(72%), tiép theo 1a domain 2 (67%) va domain 1 (59%). hAFP, mAFP va rAFP (mot loai chudt
16n, rat) déu co 1 doan dai cia chudi amino acid & domain 3 (doan amino acid 510 — 564) véi
87% déng nhat gitra nguoi va chudt hoac loai gam nham, va 95% gitra chudt va loai gam nham;
hAFP va hALB c6 su tuong déng 39%, cao nhit & domain 3 (48%), tiép theo la domain 2 (40%)
va domain 1 (30%) (Bang 1) (Morinaga T et al., 1983).

Céu trac gip cudn ciia hAFP dugc xay dung boi su hinh thanh cia 15 cau ndi S-S giita
30 trén 32 Cysteine. Nhitng cau ndi S-S nay nam & vi tri tuong tu nhu trén hALB, dan dén ciu
trac 3 domain twong ty ALB. Tuy nhién, hAFP c6 it hon 2 cau ndi S-S so v6i hALB (mit mot
cap cAu ndi S-S & ntra tht 2 ctia domain 2, doan amino acid 295 — 396, so véi hALB) gitp hinh

thanh cdu tric ban 1& ma chi ¢6 & hAFP. Piéu d6 cho thay, mic du hAFP va hALB thé hién su



twong tu trong nhiéu tinh chat vat Iy va hoa hoc, chung ciing khéc biét rat rd rang trong ciu triic
phan tur.
Bang 1: So sanh thanh phan nucleotide va amino acid ciia mAFP, rAFP va hAFP

Identical nucleotides, % Identical amino acids, %
Region Positions MAFP RAFP HSA Positions MAFP RAFP HSA

5" noncoding 1-44 57 — 36
Signal peptide 45-101 63 — 60 -19to -1 47 — 53
Domain 1 102-692 (! (72) 45 1t0 197 59 (59) 30
Domain 2 693-1,268 8 74 54 198 to 389. 67 65 40
Domain'3 1,269-1,871 8 76 57 390 to 590 72 74 48
3' noncoding 1,872-2,029 64 57 48
Overall

(mature protein) 75 (74) 52 66 (67) 39

Figures in parentheses are calculated on the basis of the known partial sequence of rat AFP.

Mot dic diém khac & cdu triic phan tir hAFP 1a c6 su glycosyl hoa kiéu N (Asn-X-Thr
hodc Asn-X-Ser). Viéc glycosyl hoa c6 vai tro lam tdng sy phirc tap cua proteome sau dich ma,
gitip protein gap cudn dung va bao vé protein. Glycosyl hoa 1am thay ddi diém dang dién va
trong lwong phan tir cta phan tir protein (N J Bulleid et al., 1990). O mAFP va rAFP, ¢ 3 vj tri
N — glycosyl hoa, mot trong sé d6 gidng v6i vi tri & hAFP (vi tri Asn 232). Vi tri thir 2 dugc tim
théy & domain 2 & ca 2 loai, va vi tri thtt 3 ndm & domain 3 ciia mAFP nhung & domain 1 rAFP.
Su bao ton cua vi tri gén carbonhydrate cua AFP & nguoi, chudt va chudt 16n goi y rﬁng vi tri

nay c6 thé c6 mot vai trd quan trong, c6 thé trong qué trinh di hoa cia phan tir AFP.

I.1.3. Chirc nang

Tuong ty nhu ALB, AFP dugc biét dén nhu 1a mot protein gén va van chuyén rat nhiéu
ligand gém bilirubin, acid béo, retinoid, steroid, flavonoid, cic ion kim loai nang, phytoestrogen,
dioxin, va nhiéu loai thude hitu co (Mizejewski, 1995a, 1997). Ham lugng hAFP ¢6 su lién quan
v6i didu kién ting truong bat thuong, va né duogc cho 1a nguyén nhan ciia nhiéu di tat thai. Co
thé AFP khong 1a nguyén nhan tryc tiép cua nhing thay dbi trong sy ting trudng, ngudi ta van
tin ring viéc tao thanh mot vai dang bién thé do shock/stress clia protein bao thai niy c6 thé anh
huong, diéu tiét, hodc gdp phan vao nhimg su kién nhu vay (Mizejewski, 2001a). Hai thap ky
gan dy, nhimng béo cdo ndi bat cho thiy mot vai dang ciia hAFP hoat dong nhu nhan t6 diéu hoa
kép ctia sy phat trién, nd co kha ning hodc ting cudng hodc tc ché sy phat trién, trong cac té bao
ung thu ciing nhu trong bao thai (Mizejewski, 2002; Semenkova et al., 2003). Hon nita, AFP con
gian tiép thuc day sy ting truong qua con dudng protein kinase A (Li et al., 2002). Pic tinh diéu
hoa sy ting truong cia hAFP 1a mot trong nhiéu dic trung dé phéan biét protein hAFP véi ALB
huyét thanh bao thai hodc co thé truong thanh.



1.2. Alpha-fetoprotein va ung thw

Nhu da dé cap, ham luong AFP huyét thanh ciing ting cao trong truong hop khong phai
do mang thai. Nguyén nhan c6 thé 1a do cic bét thuong & gan nhu ung thu biéu mé té bao gan
(HCC), ung thu di cin ¢ gan, viém gan mén tinh; hodc do khéi u t& bao mam va cac ung thu khac
nhu ung thu da day, rudt Két, phéi, vu hodc hach.

HCC 12 loai ung thu pho bién dimg thir nim trén thé gidi va dimg thir ba vé ti 1é tir vong
(Pang et al., 2008). Yéu té nguy co chu yéu ciia HCC 14 xo gan voi nguyén nhan phd bién 1a
nhiém virus viém gan C (HCV) va virus viém gan B (HBV). Trong khi HCC c6 thé duoc diéu tri
mot cach hi€u qua ¢ giai doan sém thi phén 16n bénh nhén chi duge chan doan & giai doan mudn,
nghia la ¢ cac giai doan da xuét hién cac triéu chung 10 rét, 1a giai doan dép ing dbi véi didu tri
rat kém. Vi vay, viéc chin doan sém HCC dong mdt vai tro vo cung quan trong. Khoa hoc Y hoc
ngay nay dang phan dau dé lam dugc didu do.

Alpha-fetoprotein 1a mot chi déu khdi u tiéu chuan dugc sir dung dé danh gia HCC. O
ving Chau A, Pong Nam A, ¢ nhitng ngudi ¢6 am tinh véi ddu an virus viém gan B, HbsAg (-),
AFP huyét thanh >25ng/mL c6 gia tri chén doan dic hiéu 100% véi HCC (Lee, 1991). Vi bénh
nhan c6 HbsAg (+), tinh dac hiéu HCC dat 79.8% khi AFP <200ng/mL va lén 91.5% néu AFP
trong khoang 200 — 400ng/mL (Tan et al., 2003). Ngoai ra, theo doi ham lugng AFP trong méau
bénh nhan HCC sau phau thuat gitp phat hién sém su tai phat HCC (Shirabe et al., 1997).

Alapha-fetoprotein c6 3 dang la AFP-L1, AFP-L2 va AFP-L3, c4ac dang nay khéac nhau
boi cac chudi dudong cia chung, lam cho ching c6 4i luc khac nhau d6i voi Lens culinaris
agglutinin (LCA). Trong do, AFP-L3 c6 ai lyc cao ddi v6i LCA, dic hiéu cho HCC vi no duge
san xuit boi cac té bao gan ac tinh. Cling vi vay, viéc dinh luong AFP-L3 huyét thanh va danh
gia ty 18 phan tram cta n6 voi ham luong AFP toan phan c6 ¥ nghia quan trong trong chan doan
som HCC (Li D et al., 2001).

Muc do AFP tang co thé chi ra su hién dién cua bénh ung thu, phé bién nhét 1a HCC, ung
thu budng trimg hodc ung thu t& bio mam tinh. Theo Abbasi va cong sy (2012), mirc d6 AFP
huyét thanh c6 sy twong quan thuan mot cach co ¥ nghia vai kich thude cua khdi u HCC va ¢o
thé duoc st dung nhu moét chi diu ¢co gia tri dé phat hién HCC va danh gié giai doan cia bénh.
Ngoai ra, AFP ciing dugc sir dung dé theo ddi hiéu qua diéu tri, dap Gmg dbi voi diéu tri va tién
lugng cua bénh nhan HCC. Nhitng bénh nhan HCC c6 muc do AFP huyét thanh truge mé < 20
ng/mL c6 ty 1¢ tai phat sau mod 2 ndm thap hon, co ty 1¢ sdng so6t sau mo 18 thang va 24 thang

cao hon so v6i nhitng bénh nhan HCC c6 mirc 46 AFP huyét thanh trudc md > 20 ng/mL. C6 su



lién quan chat ché gitra kich thude khdi u (> 5 cm) va mic d6 AFP huyét thanh (>400 ng/mL)
v6i ty 1¢ sdng st sau phau thuat (Ma W1 et al., 2013).

Nhu véy, didu can quan tim & AFP 1a n6 c¢6 thé tai xuét hién trong huyét thanh véi mot
luong 16n & co thé truong thanh, lién quan v6i qua trinh phuc hdi binh thuong (su tai sinh gan)
va véi sy phat trién u 4c tinh. Su tang AFP duoc biét dén nhiéu trong hd trg chan doan ung thu
gan va khéi u quai, nhung thém vao d6, nhiing dit liéu gan day dua ra goi ¥ ti 16 phan tram 16n
cua nhitng dang khdi u khac, dic biét 1a vung rudt so cép, cling c6 ham lugng AFP cao. Do do,
chan doan som ung thu dya vao xac dinh ham lugng AFP huyét thanh & co thé truong thanh 1a

muc tiéu cua nhiéu nghién ctru hién nay.

1.3.Mau cudng roén ngudi

Co 3 nguén chtra lugng 16n AFP ty nhién la méu thai, mau bénh nhan HCC va mau
cuéng ron. Nhu d3 dé cap, mau thai va mau bénh nhan HCC chira AFP v6i ham lugng rat cao,
1€n t61 hang mg/mL. Tuy nhién, rao can tu van dé dao duc y hoc cua mau thai va dg sach cua
méau bénh nhan HCC giy tré ngai trong viéc thu nhan AFP tir hai ngudn nay. Méau cudng roén
dugc biét dén nhu mot ngudn san pham thai ¢ cac bénh vién. Trong 1 mL huyét thanh mau
cubng rén chira 150 — 250pg AFP (Czokalo, 1979). Bén canh d6, mau cudng rén dugc xem la
vat liéu “sach” khi da duogc kiém tra tién sinh mot cach chat ché. Do vady, mau cuéng ron duoc

xem nhu ngudn cung cip AFP Iy tuéng cho cac phong thi nghiém.
II. NOI DUNG VA PHUONG PHAP

IL.1. N¢i dung
Néi dung 1. Thu nhan méau cudng ron va phan tich nhan dién AFP trong huyét twong mau cudng

ron nguoi
Phuong phap nghién ctru:

- Thu nhén méau cubng ron tir san phy hién tang, van chuyén nhanh vé phong thi nghém
trong diéu kién lanh.

- Ly tam 3000 x g trong 20 phut, thu huyét tuong.

- BO sung 0.05% sodium azide (NaN3), trit & -80°C cho dén khi str dung.

- Phan tich nhan dién AFP trong huyét tuong mau cudng rén bang k¥ thuat dién di khong
bién tinh va lai western blot v6i khang thé khang AFP.



Két qua can dat:

Thu nhan du lwong huyét twrong mau cudng rén dé thuc hién quy trinh tinh ché AFP

Nhén dién dugc AFP trong huyét twong mau cuéng ron ban dau

Noi dung 2. Thiét 1ap quy trinh tinh ché AFP bang phuong phap sic ky 2 budc: Sic ky ai luc

loai ALB va sac ky trao do6i ion am

Phuong phap nghién ctru:

Sic ky mau huyét twong mau cudng rén qua cot Hitrap Blue HP (GE Heathcare) nham
loai bé ALB khoi hdn hop protein huyét trong

Séc ky mau huyét tuong da loai ALB qua cdt trao ddi ion &m DEAE nham thu nhan AFP
tinh sach

Két qua can dat:

Thiét lap diéu kién sic ky tdi wu dé loai dugc >99% ALB khoi miu huyét trong mau
cuéng ron
Thiét 1ap diéu kién sic ky trao doi ion 4m t6i wu dé c6 thé phan tach hoan toan AFP khoi

hén hop protein huyét twong con lai

Noi dung 3. Tao va tinh ché khang thé tho khang AFP nguoi.

Phuong phap nghién ctru:

Tiém tho gdy dap tmg mién dich véi khang nguyén AFP nguoi

Lay mau tho, ly tm thu nhan huyét thanh va tiia mién dich v6i ammonium sulfate 45%
bdo hoa thu nhan khang thé IgG tong sd

Danh gia chat luong khang thé bang phwong phép lai western blot véi AFP

Tinh ché khang thé IgG tho khang AFP ngudi bang phwong phap tiia mién dich voi mudi
ammonium sulfate 45% bdo hoa va sic ky 4i luc qua cot protein G

Tao cot sic ky ai lyc bat AFP bang phwong phéap cong hop IgG tho khang AFP 1én gel
CNBr-hoat hoa. Str dung cot XK 16/20 (GE Heathcare)

Két qua can dat:

Thu dugc IgG tho khang AFP
Tao thanh cong cot sdc ky ai luc bat AFP



Noi dung 4. Thiét 1ap quy trinh tinh ché AFP bang phuong phap sic ky 3 budc: Sic ky ai luc
loai ALB, séc ky ai lyc bat AFP va séc ky loc gel.
Phuong phap nghién ctru:
- Séc ky ai lyc qua cot Hitrap Blue HP loai bd ALB khoi mau HT MCR
- Sic ky 4i luc qua cot bat AFP
- Séc ky loc gel qua cot sephacryl S100 thu nhan AFP tinh sach
Két qua can dat:
- Thu nhan dugc AFP tinh sach
Néi dung 5. Phan tich dinh tinh va dinh luong AFP sau tinh ché.
Phuong phap nghién ctru:
- Phan tich dinh lugng bang phuong phap quang phd va Bradford.
- Phan tich dinh tinh bang phwong phéap dién di va western blot
Két qua can dat:

- Xaéc dinh dugc ham lugng cac san pham sau tinh ché. Hi€u suat thu hoi cao
- DPanh gid dugc dd tinh sach cia cac san pham sau tinh ché. BJ sach cua san pham sau

tinh ché dat >95%

11.2. Hoéa chat
Hoa chit cho dién di
Running buffer 5X:
- Tris 15.14 g
- Glycine 72.065 g

- Nudc cét vira da 1000 mL

Sample buffer 2X:
- Tris pH 6.8 0.125M 2.5mL
- Glycerol 10% I mL
- Bromophenol blue 0.001%

- Nude cat vira da 5 mL

Thanh phén gel



Bang 2: Thanh phan gel dién di

Gel gom 4% (1 gel)

Gel tach 7.5% (1 gel)

Gel tach 12.5% (1 gel)

dH20

Tris-HC1 0.5 M pH 6.8
Acrylamide 30%

SDS 10% *

APS 10%

TEMED

1.8 mL
750 pul
400 pl
30 ul
30 pl
1.6 ul

dH20

Tris-HCI 1.5 M pH 8.8
Acrylamide 30%

SDS 10% *

APS 10%

TEMED

2.88 mL
1.5 mL
1.5 mL
56 ul
56 ul
33 ul

1.875 mL
1.5 mL
2.5mL
60 pul

60 pul
Sul

* Khong st dung ddi véi dién di Native-PAGE

Hoa chit nhuém bac nitrate (AgNO3)

Dung dich Fix:
- Ethanol

- Acid acetic

40 mL
10 mL

- Nudc cat vira di 100 mL

Dung dich Sensitizing:
- Ethanol

- CH3;COONa.3H,O

- Na28203

- Glutaraldehyde*

- Nudc cat vira di 200 mL

Dung dich bac nitrate:
- AgNO;

- Formaldehyde*

- Nudc cat vira di 200 mL

Dung dich Developing:

- Na2CO3
- HCHO*

60 mL
224 ¢
0.254 ¢
25%

5g
0.04%

5¢g
0.02%

- Nudc cat vira di 200 mL

Dung dich Stop: Na,-EDTA 1.5%

* Thém vao ngay trudc khi su dung




Hoa chét cho sic ky

Hoa chét cho sic ky ai luc loai ALB:
- Nude vo khuan pha tiém
- bém gén: 50 mM KH,POy,, sodium azide 0.05%, pH 7.0
- bém rua giai: 50 mM KH,POy4, 1.5 M KCl, sodium azide 0.05%, pH 7.0
- Dém gilr cot: ethanol 20%, 0.1 M KH,PO4, sodium azide 0.05%

Hoa chit cho sic ky trao ddi ion:
- Nude vo khuan pha tiém
- Pém bit ddu: 20 mM Tris-HCl, sodium azide 0.05%, pH 8.0
- Dém rua giai: 20 mM Tris-HCI, 2 M NaCl, sodium azide 0.05%, pH 8.0
- Dung dich giir cot: Ethanol 20%

Hoa chét cho sic ky ai luc bt AFP
- Nude vo khuan pha tiém
Pém gin: 20 mM sodium phosphate, sodium azide 0.05%, pH 7.0
- bém rua giai: 0.1 M Glycine-HCl, 0.3M NaCl, sodium azide 0.05%, pH 2.7
- Dung dich giir cot: Ethanol 20%

Hoa chat cho sic ky loc gel
- Nude vo khuan pha tiém
- Dbém: 50mM sodium phosphate, 0.15 M NaCl, sodium azide 0.05%, pH 7.0
- Dung dich giir cot: Ethanol 20%

Tat ca cdc dung dich sir dung cho sdc ky déu dweoe loc bang filter 0.45 um truée khi qua cot.

Hoa chit western blot
Khang thé:

- Huyét thanh tho khang AFP
- Goat anti-rabbit [lgG-HRP (Santa cruz biotechnology)

TBS/T (pH 7.5):

- Tris 20mM 24228 ¢
- NaCl 150 mM 8.766 g
- Tween 20 0.1% I mL

- Nudc cat vira da 1000 mL



Dung dich chuyén mang:

Towbin (pH 8.3)

+ Tris 25mM 3¢

+ Glycine 192mM 144 ¢
+ SDS 0.1% lg

+ Nudc cét vira du 800 ml

Methanol* 20%

(Methanol thém vao ngay truoc khi sir dung)

Dung dich khéa mang:

Casein 1% trong TBS/T

Dung dich hién mau:

Luminol
P-Coumaric
Tris-HCl
H,0,

Hoa chét dinh lugng protein béng phuong phap Bradford

Coomassie Billiriant G blue 40 ¢
Ethanol 20%
H;PO4 85%

Nudc cat vira da 100 mL

Hoa chét tao khang huyét thanh

I1.3.

Té chét

Freund Complete Adjuvant (FCA)
Freund Incomplete Adjuvant (FIA)
Nudc mubi sinh 1y 0.9% (v6 khuan)

Nudc vo khuan pha tiém

Nguyén/vat li¢u

Mau cudng rén duoc hién boi san phy va thanh phan huyét tvong duogc thu nhan bang

phuong phép ly tam & toc d6 3000 x g trong 20 phat. Huyét tuong sau d6 dugc bo sung 0.05%

sodium azide (NaN3) va dugc trit & -80°C cho dén khi sir dung.
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Tho duc c6 trong lugng > 2 kg/con mua tir vién Pasteur TP. H6 Chi Minh va duogc nudi

trong nha dong vat ctia khoa Nong nghi¢p cong ngh¢ cao va Cong nghé sinh hoc, Pai hoc

Nguyén Tat Thanh.
11.4. Phwong phap
11.4.1. Gay dap vng mién dich thé véi AFP tao khang thé thé khang AFP ngudi

Dé c6 ngudn nguyén liéu khang thé khang AFP phuc vu cho dé tai, chung toi da gay dap

trng mién dich trén thd v6i khang nguyén AFP tinh sach.

AFP duoc dung giy dap tmg mién dich trén tho 1a AFP dugc tinh ché tir mau cudng ron
ctia ngudi (Leebio, Hoa Ky) voi do tinh sach 99%. Phac dd tiém gay dap ing mién dich trén tho
dugc mo ta tom tit trong Bang 2. Mdi 1an tiém 1 mL hdn hop huyén phu chira AFP, chia thanh
40 miii tiém trong da, chia déu hai bén séng lung (25 pl/miii). Riéng lan tiém giy man cam danh
lai khoang 200 pl hdn hop huyén phu dé tiém bap, vi tri phia trong dui chan sau. Cac miii tiém
cach nhau 30 ngdy. Mau tho sau khi thu nhan dugc dé qua dém & 4°C, sau d6 ly tim & 3000 rpm
trong 15 phut, thu huyét thanh (HT). Bao quan huyét thanh ¢ -20°C, c¢6 bd sung 0.05% sodium
azide. Khang thé IgG dic hiéu khang AFP duoc kiém tra bang ky thuat lai phan tir western blot.

Bang 3: Phic do giy dap wng mién dich thé véi AFP

e en A NacCl 0.9% Ta chat (ul Lwong mau
Mai tiem Licu AFP(ng) | (5 whudn ul) | FCA {;Li thu n'hagn (mL)
Gay man cam 100 500 500 5%

Tang cuong lan 1 100 500 500 Sxx
Tang cuong lan 2 50 500 500 SH*
Tang cuong lan 3 25 500 500 20%*
Tang cuong lan 4 20 500 500 20%*
- 3 A 90**
Tang cuong lan 5 20 500 500 (ly mau tai va tim)

FCA: Freund’s Complete Adjuvant (Sigma aldrich)
FIA: Freund’s Incomplete Adjuvant (Sigma aldrich)

* Trudc khi tiém

** Sau khi tiém 12 — 14 ngay

Huyét thanh thé thu nhan duoc sau cac lan tiém ting cudng duoc luu trir & -80°C dé sur

dung cho céc thi nghiém tiép theo.
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IL4.2.  Sicky 4i luc loai albumin

Dung cot sdc ky ai luc Hitrap Blue HP dé loai bo ALB theo huéng dan clia nha san xuat
(GE Healthcare). Cac phdi tir Cibacron gin trén gel ¢ ai luc véi ALB va giir lai ALB khi cho
mau huyét twong di qua cot. St dung cac dung dich dém: dém gin KH,PO4; 50 mM, NaNj
0.05%, pH 7.0; dém rtra giai KH,PO,4 50 mM, KCI 1.5 M, NaNj3 0.05%, pH 7.0. Tbec do nap mau
va chay cac dung dich dém la 1 mL/phut. Mau huyét tuong duoc pha loing trong dém KH,PO,
50 mM, pH 7.0 trudc khi nap vao cot. Ddi voi mau MCR, thu cac phan doan protein khong bam
cot trong Peak 1A (chira AFP) va cac phan doan protein bam cot trong Peak 2A (chira ALB).Déi
voi mau huyét twong nguoi binh thuong, 2 phan doan dugc ky hi¢u lan luot 1a Peak 1B (khong
chira AFP) va Peak 2B (chira ALB).

11.4.3. Sic ky trao doi ion Am

Dung cdt sic ky trao d6i ion 4am DEAE (diethyl-aminoethyl) dé tich AFP khoi hdn hop
protein da loai bd ALB, quy trinh sic ky duoc thuc hién theo hudng din cta nha san xuat (GE
Healthcare). Dya trén sy khac nhau vé diém dang dién cuia cc protein, protein hodc nhém
protein c¢6 cung gia tri pI s& duoc phan tach theo su thay dbi cia gradient ndng d6 mudi trong
dém rira giai (20 mM Tris-HCL, 2 M NaCl, pH 8.0). Mau huyét twong da loai ALB duoc cb dic
va trao d6i dém gin 20 mM Tris-HCI pH 8.0 bang phuong phap ly tim loc sir dung amicon filter
unit 10 kDa cut-off theo huéng dan cua nha san xuat (Merck). Toc d6 ly tim 1a 3000 x g trong
20 phut. Tdc d6 nap miu va chay cac dung dich dém 1a ImL/phut. Gradient phan trim dung dich
dém rura giai dugce cai dat nhu sau: 0% - 20% trong 20mL dau, gitt 20% cho téi khi duong UV
ngang, 20% - 50% trong 20mL tiép theo, 50% - 100% trong 20mL cudi. Cac phan doan thu duoc
sau sic ky duoc kiém tra bang dién di khong bién tinh va western blot dwoc mé ta trong phan

sau.

IL.4.4.  Tao cdt sic ky ai lwe bit AFP
Nham bit giit AFP trong hdn hop protein mau cudng rdn, ching t6i da tu tao cot sac ky ai

luc bat AFP, st dung khang thé IgG tho khang AFP ty tao dugc tinh ché theo quy trinh nhu sau:
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AFP tinh ché

~

Tiém tho gy dap
L'rng mién dich

Ky thuat truedng thanh
ai luc

Thu nhan huyét
thanh tho

Tua huyét thanh trong
AS 45%
[ Khang thé tho ]
Western tong s6 .
SUSFAGE blot Sac ky ai lvc qua cét
v protein G
(_Binh tinh ], [ 19Gtho ]
(" Binh lvong Dénh gia chatlugng khang |_khang AFP

/&.. thé sautinhché

Quang phé Bradford

So d6 1: Quy trinh tao khang thé IgG thé khang AFP mau cudng rén nguoi

I1.4.4.i.  Tinh ché IgG thé

Khang thé IgG tho trong huyét thanh & 1an tiém cudi cung dugc thu nhan bang phuong
phép tua voi ammonium sulfate 45% bao hoa (AS 45%). Can tda chira IgG dugc bdo quan trong
AS 45% & 4°C cho dén khi sir dung.

Pé tinh ché IgG, cin tia chira IgG hoa tan bang tham tich trong dém 20 mM sodium
phosphate va duoc nap qua cot protein G ¢6 ai luc manh v6i phan Fe cua IgG. Mau dugc nap
vao cot voi toc dd 1 mL/phut (nap 30 mg protein/mL thé tich c¢ot). Str dung dung dich dém gén
20 mM sodium phosphate; dém rtra gidi 0.1 M Glycine-HCI; dém trung hoa 1 M Tris-HCI. Cac
phan doan bam cot va khomg bam cot sau sic ky duge don mau va duoc cb dic bang phuong
phap ly tam sir dung amicon filter unit 10 kDa cut-off. Mau IgG thé khang AFP dugc kiém tra do
sach bang phuong phap dién di bién tinh (SDS-PAGE) va kiém tra do dic hiéu véi AFP bang
phuong phap western blot (dugc mo ta & phén sau), va sau do dugc str dung dé tao cot sic ky ai

luc bat AFP.
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I1.4.4.ii.  Tgo cft sic ky di lyc bit AFP
Dé tao cot sac ky 4i luc bit AFP, chung t6i sir dung cot thuy tinh XK 16/20 va gel CNBr-
hoat hoa ciia GE Healthcare, khang thé IgG tho khang AFP tinh sach duoc sir dung lam ligand
gin 1én gel. Quy trinh cong hop protein 1én gel dugc tham khao theo quy trinh ciia Nguyén Lé
Trang (2010). Quy trinh nhdi ¢ot dugc tham khao theo hudng dan cia nha san xuit (GE
Healthcare).

IL4.5.  Sdcky 4i lyc bit AFP

Mau tir Peak 1A chira AFP sau sic ky loai ALB cia MCR dugc c6 dac va trao dbi dém
sodium phosphate 20 mM bang phwong phap ly tm loc sir dung amicon filter unit 10 kDa cut-
off. Tdc d6 ly tAm 13 3000 x g trong 20 phat. ImL mau sau d6 dugc cho qua cot sic ky bat AFP.
Téc d6 nap mau 1a 1 mL/phiat. Cac dung dich dém dugc st dung gdm dém gin sodium
phosphate 20 mM, NaN3 0.05%, pH 7.0; dém rtra giai Glycine-HCI1 0.1 M, NaCl 0.3 M, pH 2.7;
dém trung hoa Tris-HCl 1 M, NaNj; 0.05%, pH 9.0. Thu cac phan doan protein khong bam cot
(Peak 1A.1 — khong chita AFP) va cac phan doan protein bam cot (Peak 1A.2 — chita AFP). Mau
& Peak 1A.2 sau d6 duoc duoc kiém tra do sach bang phwong phap dién di khong bién tinh

(native-PAGE) dugc mo ta & phan sau.

11.4.6. Sic ky loc gel
St dung gel Sephacryl S-100 va cot XK26/60 (GE Heathcare) dé phan tach protein trong
méiu Peak 1A.2 chira AFP. Mau duoc c6 dic va trao ddi dém sodium phosphate 50 mM bang
phuong phép ly tdm loc sir dung amicon filter unit 10 kDa cut-off (tdc d6 3000 x g trong 20
phut) trudc khi nap vao cdt. Dung dich dém sodium phosphate 50 mM, NaCl 0.15 M, NaNj;
0.05%, pH 7.0 duoc dung trong qua trinh sic ky va tbc d6 dong 1.3 mL/phut.

I.4.7.  Di¢n di bién tinh (SDS-PAGE) va khong bién tinh (Native-PAGE)
SDS-PAGE dugc dung dé phéan tich huyét thanh tho va IgG tho. Gel poly-acrylamide
12.5% duoc st dung. Protein sau dién di dugc phat hién biang phuong phap nhudém véi
Coomassie blue. Native-PAGE dugc dung dé phan tich AFP véi gel poly-acrylamide 7.5% va
protein trong gel dugc phat hién bang nhuém véi AgNOs. Hinh anh dién di duoc ghi nhin bang
may quét hinh anh HP G4050.
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11.4.8. K§¥ thuit western blot

Dé kiém tra d6 sach cua AFP sau tinh ché cling nhu dg dac hi¢u cua IgG tho khang AFP,
protein trong gel dugc chuyén 1én mang nitrocellulose c6 kich thudc 16 14 0.45 pm trong 1 gio 30
phut bang hé thong chuyén mang semi-dry (Hoefer). Mang sau d6 dugc khoa bang 1% casein
trong d&m TBST (20 mM Tris, 150 mM NaCl, 0.1% Tween 20, pH 7.5) trong 1 gio va sau do
duoc rira 3 1an v6i dém TBST trong 10 phut. Mang duoc U trong 1 gid véi huyét thanh tho sau
khi gay dap ing mién dich v6i AFP (pha lodng huyét thanh trong dém TBST dé dat nong d6 0.73
ng/mL) va duoc rira lai véi dém TBST. Mang sau d6 duoc ¢ v6i khang thé dé khang IgG tho
(goat anti-rabbit IgG) dugc cong hop HRP (Santa Cruz Biotechnology) trong 1 gid (pha loang
khang thé trong dém TBST dé dat ndng d6 0.04 pg/mL) va rira v6i dém TBST. Dé phat hién
phirc hop lai khang nguyén - khang thé, mang duoc 1 véi dung dich hoa quang luminol va dugc
quét bang may quét hinh anh C-DiGit Blot Scanner (LI-COR). Hinh anh két qua western blot

duogc xtr Iy bang phan mém ImageStudioLite.

11.4.9. Pinh lwgng protein tong s6 va protein sau tinh ché

Ham lugng protein tong s6 trong mau huyét twong/huyét thanh dwoc xic dinh bang
phuong phap quang phd do do hip phu quang cua protein & bude song 280 nm va 260 nm. Nong
do protein dugc tinh theo cong thic C (mg/mL) = (1.55*A280 - 0.76*A260)*D, trong d6 A280
va A260 1a gia tri OD ciia mau huyét twong twong tmg & budc song 280nm va 260nm, D 14 hé sé
pha lodng ctia mau huyét twong (Alastair, Michéle 2009).

Luong IgG tho sau tinh ché duge xac dinh bang phuong phap quang phd do do hap phu
quang cia IgG & budc song 280nm. Nong do protein dugc tinh dwa trén hé sé tat mole g =
1.35 nhu sau: Cigg (mg/mL) = A280*D/Le, trong d6 A280 1a gia tri OD cua IgG & budc song
280nm, D 14 hé sb pha lodng ctia mau, L 1a chiéu dai duong 4anh sang truyén qua miu, € 1 hé sb
tat mole ctia protein.

Luong AFP sau tinh ché dugc xac dinh theo phuong phap Bradford, albumin huyét thanh
bo (BSA, Sigma Aldrich) duoc ding dé xay dung duong chuan.

ILKET QUA

ITL.1. Tao khang thé IgG thé khang AFP nguwoi
Huyét thanh tho trude va sau khi gay dép tmg mién dich (& miii tiém ting cuong 1an 3 va

5) v6i AFP tinh ché (thuong mai) dugc ding dé danh gia hiéu qua tao IgG dic hiéu véi AFP. Két
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qua ¢ Hinh 1 cho thdy, c6 sy xuat hién ctia vach lai western blot chimg to IgG khang AFP da

duogc tao thanh & tho sau tiém. Huyét thanh tho trude tiém khong cho két qua western blot (dit

liéu khong trinh bay).
N
.d(\q (\gcj
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(69kDa)

Native- Western
PAGE blot

Hinh 1: Phat hién IgG khang AFP trong HT tho bang lai phan tir western blot. AFP trong
gel native-PAGE duoc phat hién bang nhuém AgNO:s.

I11.2. Nhin dién AFP trong miu huyét twong mau cudng ron ban diau bing
western blot
Nhu di dé cap o trén, c6 khoang 150 — 250 pg/mL AFP trong MCR. Dé nhan dién dugc
AFP trong miu MCR, chung t6i tién hanh phén tich huyét twong MCR bang Native-PAGE va
western blot. AFP va ALB c6 phan tir lugng gan nhau (~69kDa cho AFP va ~66.5 kDa cho ALB
trong MCR). Do d0, bang dién di Native-PAGE va so sanh véi AFP tinh ché chudn, ¢ thé dy
doan vi tri cia AFP trong mau huyét twong MCR trén gel (Hinh 2A). Bé khang dinh duoc sy
hién dién cua AFP, ching t6i tién hanh lai phan tir western blot céac mau huyét twong MCR va
huyét twong ngudi binh thuong véi huyét thanh tho chira khang thé IgG khang AFP (thu nhan
sau lan tiém ting cuong 5). Két qua ¢ Hinh 2B cho thiy, miu huyét twong ngudi binh thuong
cho 1 vach lai & vj tri cuia ALB va mau huyét tuong MCR c6 thém 1 vach lai voi cuong do manh
ngay phia trén vi tri cia ALB va tuong tng vdi vi tri ciia AFP. Ly do ciia vin d& nay 1a do AFP
va ALB c6 sy tuong dong 39% vé thanh phin ciu trac (Morinaga et al., 1983) nén khang thé
khang AFP c6 thé phan mg chéo véi ALB. Cac dif liéu duoc néu cho thdy mau MCR dugc st
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dung trong nghién ctru c6 sy hién dién cia AFP va sé dugc dung dé tinh ché AFP trong cac thi

nghiém tiép theo.
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Hinh 2: Kiém tra sy hién dién ciia AFP trong miu MCR. A, Dién di Native-PAGE
huyéttrong mau cudng rén (HT MCR) va huyéttwong ngudi binh thuong (HT nguoi BT) trén gel
polyacrylamide 7.5%. Protein dwoc phat hién bang phuong phap nhuom AgNO;. B, Lai western
blot cac miu HT véi khang thé tho khang AFP. AFP tinh ché (thuong mai) dugc sir dung lam

chung duong.

I11.3. Loai albumin khéi huyét twong mau cudn rén

AFP va ALB c6 su tuong dong cao vé cau triic phan tir va ALB chiém ti 1¢ 16n hon rat
nhiéu so voi AFP trong mau huyét turong MCR. Do d6, viéc loai ALB ra khoi huyét tuong MCR
1a can thiét trudce khi tinh ché AFP. Bé thyc hién duoc diéu nay, cot sic ky ai luc Hitrap Blue HP
duogc st dung dé loai b ALB (theo hudéng din ciia nha san xuit, GE Healthcare). Thi nghiém
duogc thyc hién v6i mau huyét twong MCR va mau huyét tuong ngudi binh thuong. Két qua sic
ky MCR cho thiy c6 2 Peak duoc hinh thanh trén sic ky d6 (Hinh 3A) gdm Peak 1A chira AFP
khong bam cdt va Peak 2A chira chu yéu ALB bam cét. Tuong tu, c6 2 Peak dugc hinh thanh
trén sic ky do & mau huyét twong nguoi binh thuong nhung Peak 1B khong chita AFP. Phén tich
mAu sau sic ky bang Native-PAGE (Hinh 3C) va western blot (Hinh 3D) cho thiy hau hét ALB
dugc loai khoi Peak 1 & ca 2 mau huyét tuong MCR va binh thuong. Két qua nay cho phép mau
tir Peak 1A ctia MCR c¢6 thé tiép tuc dugc str dung cho budc sic ky tiép theo.
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Hinh 3: Sac ky loai ALB bang cgt sac ky ai lwc Hitrap Blue HP. A, Sac ky do loai ALB tur
huyét twong mau cudng rén (MCR). B, Sic ky d6 loai ALB tir huyét twong ngudi binh thuong
(Nguoi BT). C, Pién di Native-PAGE cac mau HT trudc va sau sic ky. D, Lai western blot cac
méu HT trudc va sau sic ky v6i khang thé IgG tho khang AFP.

I11.4. Sic ky trao dbi ion Am

Peak 1A cua MCR (Hinh 3A) duoc sir dung dé sic ky trao doi ion am qua cot DEAE.
Két qua sic ky cho thay thu dugc 2 Peak khi ting din phan trim dém rira giai tir 0 — 20% va khi
giit nguyén & 20%, sau d6, khi ting dan ndng d6 mudi tir 20% dén 100% thi hau nhu khong thu
dugc protein nao khac (Hinh 4A). Két qua dién di & Hinh 4B cho thy cac phan doan 32 (Fr32)
va 35 (Fr35) (Peak 1A.1) hau hét chua cac protein co kich thude tir 150 kDa trd 1én, cac phan
doan 36 (Fr36) va phan doan 37 (Fr37) (Peak 1A.2) c¢6 chira AFP nhung dong thoi ciing chira da
s6 cac protein con lai trong mau Peak 1A trude sic ky. Nhu vdy, sau sic ky trao dbi ion am,
ching t6i khong thé tach dugc AFP khoi hdn hop céc protein con lai. Do d6 can phai co su thay
d6i trong quy trinh sic ky dé thu duoc AFP tinh sach.
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Hinh 4: Sic ky trao dbi ion Am qua cft DEAE. A, Sic ky d6 Peak 1A qu-a cot trao doi ion am
DEAE. B, Pién di Native-PAGE miu trudc va sau sic ky trao doi ion am.

Tham khao mot sé quy trinh tinh ché AFP cta Czokalo (1979), ctia Chaturvedi va cong
su (1998), va trai qua qua trinh thuc nghiém, ching t6i di thiét 14p quy trinh sic ky 3 budc dé
tinh ché AFP tir MCR ngudi, gdm: sic ky 4i luc loai ALB, sic ky bat AFP qua cot gan khang thé
khang AFP va sic ky loc gel, dugc tom tat trong so d6 2:

Mau
cudng ron

Ly tdm 3000g/20 phat

Huyét twong
mau cudng ron

Protein da
loai ALB

Séc ky ai luc loai ALB

Séc ky ai luc bat AFP

AFP va mét sé protein
. Western g
Native-PAGE blot [ kich thudc Ion

Séc ky loc gel
Dinh tinh AFP tinh

[ Dinh Iwvong Dénh gia chatluong AFP sach
sau tinh ché

[ Quang phé [ Bradford ]
So d6 2: Quy trinh sic ky ba buéc tinh ché AFP tir MCR ngudi
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I1L.5. Két qua tinh ché IgG thé khang AFP
Huyét thanh tho sau tiém ting cudng lan 5 duge s dung dé tinh ché IgG khang AFP.
Viéc tinh ché duoc thyc hién qua 2 budc gém tua IgG voi dung dich AS 45% bao hoa va sic ky
ai lyc voi protein G. O budc tia IgG, két qua cho thay co su gia ting dang ké (co thé nhin thiy
duoc) ti 16 IgG trong hdn hop sau tia so voi huyét thanh ban ddu (Hinh 5). Chudi ning (~50kDa)
va chudi nhe (~25kDa) cua IgG c6 thé dugc nhan dién dé dang trong gel.

S gl
s I
& W e
- )
2 . \)\\) <0
MRS of
QY o Q’b.(\ »\‘(\'b(\
> ; N kDa
- 116
;- p— YY)
A|bumin—>w
Chudi-> . - 45
nang lgG ‘
- -35
Chubi-> 25
nhe lgG

-18.4

-—
- 2144

Hinh 5: Phén tich IgG sau tiia véi AS 45% bio hoa bang SDS-PAGE. Protein trong gel duoc
phat hién bang nhuém Coomassie blue.

IgG sau tia v6i AS 45% dugce tiép tuc sir dung cho sic ky ai luc véi protein G. Két qua
sdc ky cho thdy c6 2 phan doan duoc thé hién trén sic ky d6 gdm Peak 1 (phan protein khong
bam cot) va Peak 2 (phan protein IgG bam cot). Mau trudce va sau sic ky dugc phan tich bang
SDS-PAGE. Két qua & Hinh 6 cho thiy Peak 2 chira chu yéu protein chudi ning (~50kDa) va
chudi nhe (~25kDa) cua IgG.
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Peak 2 (bam cét) 45- . 4
35- -
Chuoi

Peak 1 (khéng bam cét) 18.4-
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Hinh 6: Phan tich IgG sau tinh ché véi ¢t protein G biang SDS-PAGE. Protein trong gel
dugc phat hién béng nhudm Coomassie blue.
IgG thé khdang AFP c6 khd ning nhégn dign AFP trong mdu cuéng ron nguwoi

Mau cudng ron ngudi chira 150 - 250 pg/mL AFP. Dé kiém tra hoat tinh cua IgG sau tinh
ché, chung t6i tién hanh thi nghiém nhan dién AFP trong huyét twrong mau cudng rén bang ky
thudt western blot. Nhu ky vong, két qua (Hinh 7) cho thdy IgG c6 kha ning nhan dién dugc
AFP trong huyét trong méau cudng ron va it c6 phan tng khong dic hiéu vai cac protein khac.
Khang thé tho khang AFP tinh sach thu nhan dugc sau budc tinh ché qua cot protein G dugc st
dung dé cong hop lén gel, tao cot sdc ky ai lyc bat AFP.

W o
&\“ey @‘3‘“‘\6‘0
\Xt)

B < AFP
[ PR

Hinh 7: Panh gia hoat tinh khiang AFP ciia IgG sau tinh ché véi HT MCR bing western
blot. Protein huyét twong trong gel native-PAGE dugc phat hién bang nhuém AgNO:;.
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IIL.6.  Bit AFP biing cft siic ky 4i lyc mang khang thé IgG thé khiang AFP

Peak 1A cia MCR (Hinh 3A) duoc sir dung dé bt AFP bang sic ky i lyc mang khang
thé IgG tho khang AFP. Két qua sic ky cho thiy Peak 1A.1° va 1A.2° dugc hinh thanh trén sic
ky d6 (Hinh 8A), trong d6 Peak 1A.2° du kién 1a Peak chira AFP. Két qua kiém tra bang dién di
khong bién tinh (Hinh 8B) va lai western blot véi khang thé IgG tho khang AFP (Hinh 8C) cho
thdy sau sic ky toan bd AFP da duoc giit lai trong cot va duge thoi giai khoi cot & Peak 1A.2”.
Tuy nhién, mot lugng protein ¢ phan tir lugng 16n xuét hién ciing v6i AFP. Didu nay cho thiy
khang thé IgG khang AFP sir dung trong thi nghiém khong chi phan tmg chéo voi ALB ma con
phan tmg v&i mot s6 protein ¢ phén tir lugng 16n khac trong huyét twong.
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Hinh 8: Két qua sic ky ai lwe bat AFP. A, Sic ky do thé hién sy phan tich ciia cac protein

khong bam cdt va bam cdt sau khi qua cot ai lyc voi AFP. B, Dién di native-PAGE trén gel

polyacrylamide 7.5%. C- Lai western blot cic mau trudc va sau sic ky 4i luc bat AFP.

I11.7. Tinh ché AFP bang sic ky loc gel

Hinh 8B cho thiy protein AFP nam ¢ vi tri tach biét so vdi cac protein co phén tir lugng
16n khac ¢ trong gel phan tach. Didu nay cho thay, c6 thé sir dung sic ky loc gel dé phan tach cac
protein nay nham dat duoc do sach cao ciia AFP. Dé thyc hién gia thiét nay, ching toi st dung
cot loc XK26/60 chira gel sephacryl S-100 dé phan tach protein trong Peak 1A.2°. Két qua trén
sic ky do cho thdy c6 3 Peak (Peak 1A.2°.1, Peak 1A.2°.2, va Peak 1A.2’.3) duoc ghi nhin
(Hinh 9A). Phén tich cac Peak nay bang Native-PAGE cho thay AFP dugc phat hién & tat ca cac
Peak nhung Peak 1A.2°.3 chira AFP véi d6 sach duoc ude tinh >95% (Hinh 9B). Két qua dinh
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luong AFP bang phuong phap Bradford cho thay c6 10.4pg AFP dugc thu hdi tir mdi mL huyét
twong MCR ban dau.

A LR X
?e’# ?0’86 ?e"* ??’#

Peak 1A.2'1
mAu )

Peak 1A.2' 2

Peak 1A.2' 3 AFP — I ‘ ’4 h

L0 LIl bl Ll b bl ekl bbb llekd boleb bbb bbb bbbl
Phan doan 1ml

Hinh 9: Phén tich AFP sau sic ky loc gel. A, Sic ky do thé hién sy phan tach ciia cac protein

sau khi qua c0t loc gel sephacryl S-100. B, Dién di Native-PAGE trén gel polyacrylamide 7.5%.

IIL8. Phin tich hi¢u qua tinh ché AFP sau ba budére sic ky

Dé danh gia hiéu qua tinh ché AFP sau 3 budc sic ky, ching t6i lap lai it nhat 3 lan thi
nghiém ¢ mdi budc sic ky, cac két qua tinh toan dugc lay gid tri trung binh. Tir 1 mL huyét
trong mau cudng rén ban dau (trong duong 67.6 mg protein tong s6), sau sic ky loai ALB thu
dugc 21.4 mg protein phan doan khong bam cot (Peak 1A) chita AFP muc ti€u (twong duong
31.5% tong protein ban dau); sau sic ky qua cot cong hop IgG tho khang AFP, thu duoc 0.1 mg
protein phan doan khong bam cot (Peak 1A.2°) chira AFP muc tiéu (twong duong 0.18% tong
protein ban dau); sau sic ky qua cot loc gel sephacryl S-100, thu duoc 10.4 ug AFP tinh sach,
hiéu suat thu hoi dat 7%.

IV.THAO LUAN
Sau khi AFP dugc phat hién 1an dau tién trong huyét thanh thai nguoi vao nam 1956
(Bergstrand, Czar 1956). Cho tdi nay, trén thé gi6i da c6 nhidu cac cong bd lién quan toi tinh ché
AFP ctia nhiéu loai khac nhau (chudt, chudt 16n, nguoi) tu nhiéu nguén khéc nhau nhu nuée 6i,
méu thai, gan thai, mau cudng rdn, hay tir dong té bao ung thu gan HepG2. Trong sb hang loat

cac phuong phap da duoc str dung dé tinh ché AFP, phwong phap mién dich st dung khang thé
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khang AFP mang lai hiéu qua cao (Nishi, Nirai 1971). Phuong phap sac ky loc gel 1a budc quyét
dinh dé thu dugc AFP tinh sach v6i hiéu suét thu hoi cao. Ngoai ra, mdt s6 phuwong phép khac
ciing duoc sir dung dé tinh ché AFP nhu: sic ky qua cot khang thé khang AFP két hop qua cot
trao ddi ion 4m DEAE tinh ché AFP tir nudc 6i ciia chudt (Kuhlmann 1975); sic ky ai luc qua
cot khang thé khang AFP va cot Concavalin A (Con-A) sepharose tinh ché AFP tir MCR cho
hiéu suat thu hdi 20% (Chudy, Zizkovsky 1987); sic ky 4i luc qua cot estrogen E2 bat AFP c6 ai
luc véi E2 (Allen et al., 1993). Tuy nhién, Con-A c¢6 ai luc véi dang glycoform cua AFP trong
khdi u t& bao mam va cac bénh 1y vé gan nhu HCC la chii yéu (Govindarajan et al., 1987).
Tuong tu, c6 t6i 80% AFP trong AFP tong sb cua chudt c¢6 ai luc voi E2 nhung chi ¢ chua t6i
20% AFP trong AFP tong s6 ctia ngudi c6 ai luc v6i E2 (Allen et al., 1993). Do d6, cac phuong
phap trén khong hiéu qua khi ap dung dé tinh ché AFP tir MCR ngudi. Van dé khé khin nhit
trong tinh ché AFP vdi cac k¥ thuat Iy — hoa truyén thong 1a tich AFP khoi ALB, vi nhu da dé
cap, hai protein nay tuong ty nhau vé trong luong phén tir, vé diém dang dién ciing nhu thanh
phan chudi amino acid. Sic ky 4i luc qua cot Blue sepharose gin phdi tir Cibacron 1a phuong
phap tot nhat hién nay dé loai ALB truéc khi tinh ché AFP.

Tai Viét Nam, chua c6 nghién ctru ndo vé tinh ché AFP tir huyét twong mau cudng ron.
Do viy, diy la két qua nghién ctru tinh ché AFP tir mau cudng rén nguoi dat duoc dau tién &
Viét Nam. Quy trinh tinh ché AFP tir mau cudng ron nguoi ma chung toi 4p dung tuy chi dat
hiéu suat thu hdi AFP khoang 7%, kha thip so voi cac két qua da cong bd trudc d6 ctia Czokalo
(1979) 1a 30%, cta Chaturvedi va cong su (1998) 1a 45%, nhung cho phép thu dugc AFP c6 do
sach cao, >95%. Viéc tinh ché thanh cong AFP véi d6 sach cao sé tao tién dé cho phat trién cac

san pham chan doan va nghién ctru co ban ¢ Viét Nam.

V. KET LUAN VA KIEN NGHI
AFP 13 mot protein giir vai trd quan trong trong chan doan huyét thanh hoc bénh ung thu
gan va cac bénh 1y khac lién quan dén gan. Trong nghién ctru nay, chung t6i da tao dugc IgG tho
khang AFP mau cuéng ron tinh ché cua nguoi. IgG sau tinh ché ¢6 d6 sach cao (~99%) duoc uoc
tinh bang SDS-PAGE va c6 kha ning nhan dién duoc AFP c6 trong mau huyét twong mau cudng
ron nguoi Viét Nam. Viée co dugc mot khang thé ddc hiéu véi AFP ¢ y nghia thyc tién dé phat
trién cac san phim chan doan trong nudc va thay thé dan cac san pham cing chic ning dugc

nhép ngoai hién nay.
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Bing cach két hop cac phuong phap sic ky (sac ky 4i luc loai ALB, sic ky 4i lyc qua cot
cong hop IgG tho khang AFP va sic ky loc gel), ching toi da tinh ché duoc AFP véi do tinh sach
>95%. Lugng AFP thu hoi sau tinh ché khoang 10.4ug AFP tir mdi mL huyét twong MCR ban
dau, dat hiéu sudt 7%. Két qua cua nghién ciru nay c6 thé duoc Gmg dung dé tinh ché AFP véi
lwong 16n nham tan dung ngudn thai MCR va tao nguyén liéu dau vao quan trong cho cic san
pham phat hién AFP ding trong chan doan HCC va cac bénh 1y khéc lién quan dén AFP.

V6i cac san pham tinh ché da thu duogc trong pham vi dé tai, chiing toi kién nghi tiép tuc
phat trién dé tai theo hudng tao cac san pham ung dung, nhu: up-scale quy trinh tinh ché nham
thu nhan lugng 16n IgG thé khang AFP va AFP tinh sach, tao san phém kit dinh lugng/ban dinh
luong AFP tmg dung trong chin doan HCC ciing nhu mét sb loai ung thu khac lién quan dén
AFP.

Chii nhi¢m d@ tai

(Ky va ghi ro ho tén)
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PHU LUC
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PHU LUC

So d0 quy trinh tinh ché AFP tir mau cudng rén nguoi

Tao IgG tho khéang hAFP

-

Kiém tra bang
SDS-PAGE,
Western blot

Huyét thanh
MCR

l |

Kiém tra bang Kiém tra bang
Native PAGE, Native PAGE,
Western blot Western blot

Sacky loai ALB

Tinh ché khéng thé

IgG thé dédc hiéu hAFP
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cOt sac
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Kiém tra bang Kiém tra bang
Native PAGE, Native PAGE,
Western blot Western blot

Sacky locgel  AFP tinh sach

>95%
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