KHOA HOC KY THUAT THU Y TAP XXIV SO 1 - 2017

PHAN TiCH VA XAC BINH THANH PHAN PROTEIN
CUA SAN LA GAN LGN BANG PHUONG PHAP WESTERN BLOT

Duwong Dirc Hiéu, Bii Khanh Linh,
Sur Thanh Long, Nguyén Van Tho, Trinh Dinh Thdu
Khoa Thu y - Hoc vién Nong nghiép Viét Nam

TOM TAT

Can ctr vao dic diém hinh thai hoc va cac chi s kich thude cta loai san 14 gan 16n Fasciola spp.,
2 loai san 14 gan lon ky sinh ¢ trau bo, luu hanh trén dia ban tinh Bic Giang da duoc xac dinh la
Fasciola gigantica va Fasciola sp. dang trung gian. Trong nghién ctru ndy, cac mau khang nguyén
chat tiét va khang nguyén than loai Fasciola gigantica dugc tach chiét, phan tich va so sanh cac thanh
phan protein, nham xac dinh nhimng protein c6 tinh khang nguyén cao, phuc vu cho viéc chan doan
bénh san 14 gan 16n. Két qua dién di SDS-PAGE trén thach 15% polyacrylamide nhudém Coomassive
blue va silver di xac dinh dugc 26 dai protein khdng nguyén than cia Fgigantica v&i khdi luong
phan tir dao dong tir 10 kDa dén 130 kDa va 15 dai protein khang nguyén chét tiét co khdi luong
phan tir dao dong tir 10 kDa dén 70 kDa. Bang phuong phap tham tach mién dich trén mang lai PVDF
(Western Blot) d phat hién cac dai protein khang nguyén than c6 phan tmg v&i khang thé trong huyét
thanh bo nhiém san 14 gan, c6 khdi lwong phan tir 1an luot 1a: 24, 27, 36, 38, 45, 55, 70 va 102 kDa
va cac dai protein khang nguyén chat tiét co phan tng véi khang thé trong huyét thanh bo nhiém san
14 gan co khdi luong phan ti lan luot 1a: 21, 24, 27, 38 va 70 kDa.

Tir khéa: Fasciola gigantica, Khang nguyén than, Khang nguyén chat tiét, Western Blot

Analysis and determination of protein components of Fasciola gigantica
by Western Blot method

Duong Duc Hieu, Bui Khanh Linh,
Su Thanh Long, Nguyen Van Tho, Trinh Dinh Thau

SUMMARY

Based on morphological characteristics and body size indexes of Fasciola spp., two bovine
liver fluke species circulating in cattle and buffalo in Bac Giang province, Viet Nam were
identified, such as Fasciola gigantica and hybrid form of Fasciola sp. In order to detect the
protein components with high antigeniCity for serodiagnosis of fasciolosis in cattle and buffalo,
the excretory-secretory and somatic antigens of Fasciola gigantica were extracted, analyzed
and compared in this study. The result of SDS — PAGE electrophoresis on 15% polyacrymide
gel, staining Coomassive blue and silver showed that 26 somatic antigen protein bands of
Fasciola gigantica having molecular weight from 10k Da to 130 kDA and 15 excretory-secretory
antigen protein bands having molecular weight from 10 kDa to 70 kDa were identified. By
applying the Wetern Blot method, the antigen-antibody reaction in Fasciolainfected cattle serum
was detected on PVDF membrane. The excretory-secretory antigen protein bands reacted with
sero-antibody having molecular weight of: 24, 27, 36; 38, 45, 55, 70, 102 kDa respectively and
the somatic antigen protein bands reacted with sero-antibody having molecular weight of 21,
24, 27, 38, 70 kDa respectively.

Keywords: Fasciola gigantica, Excretory-secretory antigen, Somatic antigen, Western Blot
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1. PAT VAN PE

Bénh san 14 gan do Fasciola spp. khong chi
gdy ra nhiing thiét hai ning né cho nganh chin
nudi ma con 1a can bénh truyén lay giita ngudi
va dong vat. Udc tinh hing niam, cin bénh
nay gay thiét hai cho nén kinh té nong nghiép
toan cau khoang 3,2 ty USD (Charlier va cs.,
2007). Trén thé gi6i co khoang 50 triéu ngudi
nhiém san 14 gan va 180 triéu ngudi & nhing
nude phat trién va dang phét trién dimg trude
nguy co nhiém bénh (Mramba Nyindo, 2015).
Tai Viét Nam, nhiing bdo cédo vé sb lugng bénh
nhan nhiém san 14 gan Ién trong nhitng nim
gin day ting lén mic bao dong (Ping Thi
Cam Thach, 2006; Triéu Nguyén Trung, 2009).

Ty 1é trAu bo ¢ nudc ta nhiém Fasciola
gigantica rat cao, dao dong trong khoang tir 37-
52% (Nguyén Pirc Tan, 2010; Pham Diéu Thuy,
2014). Viéc chan doan trau bo nhiém san 14 gan
& nudc ta chu yéu dya vao nhimg phuong phap
truyén thong nhu xét nghiém phén dé tim trimg.
bay la phuong phap c6 do nhay khong cao, hon
nira thoi gian phat hién bénh mudn, san trudng
thanh d4 di hanh va gdy nhiéu ton hai dén nhu
mo gan, éng dan mat..... Vi vay, viéc ung dung
nhitng phuong phap chan doan huyét thanh hoc
c6 d6 nhay cao, thoi gian phat hién bénh sém
1a rat can thiét. Nghién ctru ciia chung t6i duoc
tién hanh nham phan tich va so sanh cac thanh
phan khang nguyén cua Fgigantica, tao co s&
cho viéc tim ra nhiing loai khang nguyén dic
hi€u, c6 do nhay cao tng dung trong chan doan.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1 Phuong phép thu thip miu va dinh loai
hinh thai hoc

Cac mau gan bo nhiém san 14 gan 1én duoc
thu thap tai cac 1o md trén dia ban tinh Béc
Giang va dugc tién hanh m6 kham kiém tra tai
phong thi nghiém B mon Ky sinh trung — Khoa
tht y — Hoc vién Nong nghiép Viét Nam. San
la gan truéng thanh dugc quan sat va do kich
thude theo cdc chi tiéu hinh thé dusi kinh hién
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vi quang hoc dé dinh loai cin ctr theo mo ta ciia
Ashrafi va cs. (2006), Periago va cs. (2008) voi
05 chi s6 vé hinh thé ( chiéu dai co thé - BL,
chiéu rong co thé - BW, ty 1¢ chiéu dai co thé/
chiéu rong co thé - BL/BW, khoang cach tir giac
bung dén cubi than-VS-P va khoang cach tir
giac bung dén cudi tinh hoan -VS-Vit).

Huyét thanh 4m, duong chuan san 14 gan 16n
Fasciola gigantica duoc cung cap tir phong thi
nghiém Sinh hoc phan tr Ky sinh trung, truong
dai hoc Sungkuynkwan, Han Quéc

2.2 Phwong phap tich chiét khang nguyén
chit tiét

San truong thanh dugc thu thap tir gan trau,
b0 nhiém bénh san 14 gan. San dugc rua 3- 4 lan
bz:ing dung dich PBS 0,01M tai nhiét 36 phong.
Sau d6 ngam san trong moi truong PBS (5ml
dung dich PBS/1 san truéng thanh) trong ti 4m
370C trong 24 gio, ly tam 10.000 vong/ phut/
40C/ 20 phut , thu dich ndi, bao quan & - 200C.

2.3 Phwong phip tich chiét khiang nguyén
than

San truong thanh sau khi thu thap dugce ria
bang dung dich PBS 0,01M. Nghién nho toan
bd co thé san sau d6 ly tim lanh ¢ 40C véi toc
d6 50.000 vong/phut/1 gio. Thu dich ndi va bao
quén ¢ - 200C.

2.4 Phuong phap xic dinh nong d§ protein
theo Bradford

D¢ xac dinh protein trong mau xay dung
duong chuan BSA véi dung dich protein chudn
bovine serum albumin ( BSA) 1 mg/ml dugc
pha lodng trong nudc cit va PBS 1X véi cac
thé tich 0,4ul; 0,8ul; 1,2ul; 1,6ul va 2pl. Cac
méu khang nguyén véi thé tich 4pl/ giéng dugc
pha loing trong 156pl nuéc cit. Thém 40ul
dung dich nhudém vao cac giéng va pipet déu.
Tién hanh do dung dich bing may quang phd ké
(Spectra MAX) xéc dinh gia tri mat d§ quang
OD & bude song 595. Xay dung dudng chuan va
cong thirc tinh nong d¢ protein trong cic mau.

2.5 Phwong phép dién di SDS —~PAGE
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Cic mau khing nguyén than va khang
nguyén chit tiét ctia san 14 gan duogc tién hanh
dién di. Mu dugc bién tinh & nhiét do 1000C
trong vong 05 phut, sau d6 dugc bom vao céac
giéng trén ban gel (gdm 05% stacking gel va
15% separating gel). Qua trinh dién di dugc
tién hanh & hiéu dién thé 80V trong 30 phit,
sau d6 chay dién di ¢ hiéu dién thé 120V trong
60 phiit. Gel dugc nhugm bang Coomassie Blue
va nhuém Bac Silver. Cac vach protein ctia cac
mau hién 1én duogc so sanh voi thang Marker
chuin dé uc tinh trong lwong phan tir.

2.6 Phwong phap thim tach mién dich West-
ern Blot sir dung mang Polyvinylidene Fluo-
ride (PVDF)

Dién di SDS PAGE 15% dé phan tach protein
tir mau khang nguyén. Protein duoc chuyén
sang mang lai PVDFE. U mang lai v6i dung dich

blocking (3% sita gdy hodc Casein). Rira mang
lai bang PBS-Tween 20 va u qua dém véi khang
thé so cap ( huyét thanh bo nhiém bénh) pha
lodng v&i ty 1¢ 1:400. Rira mang lai bang PBS-
Tween 20 hodc Casein u tiép véi khang thé thu
cip c6 chira enzyme HPR ( antibovine IgG,
Sigma Chemical Company, USA) pha loang v&i
ty 1& 1:4000. Sir dung ECL kit dé xac dinh cac
dai protein dac hi€u trén mang lai.

III. KET QUA VA THAO LUAN

3.1 Mt s6 chi tiéu hinh thé phén biét loai san
14 gan 16m thu dwoc tai Bic Giang

Trong nghién clru nay cua ching t6i, cac
mau san 14 gan truong thanh thu tir Bic Giang
duogc tién hanh quan sat va do kich thuée dudi
kinh hién vi quang hoc. Két qua duoc thé hién
o bang 1.

Bang 1. So sanh 5 chi tiéu hinh thai phan biét cac loai san la gan

Céc chi tiéu do (mm) Fasc:z)nla=g1lg;mtlca Fa(snc;oflas)sp.
S 52.00 - 42.00° 34.00 - 27.00
Chieu dai (BL) 46.61+3.10" 30.07 + 2.05
s 14.40 - 11.00 16.00 - 12.00
Chieurong (BW) 13.09 + 0.85 13.94 £ 1.07
Khodang cach tr giac bung dén cubi than (VS-P) iz%%_ﬁ;gg :;15'3%_+2; :?((5)
Khodng cach tr giac bung dén cudi tinh hoan 27.00 - 21.00 20.00 - 13.00
(VS-Vit) 24.03 +1.92 16.60 + 1.70
Ty I& chiéu dai co thé/ chiéu rong 4.27-3.14 2.43-1.93
co thé ( BL/BW) 3.58 +0.34 2.16 £0.15

Ghi chu: * Gia tri Min - Max
** Gia tri trung binh = D¢ léch chuan

Cin ctr theo md t 5 chi tidu hinh thé san 14
gan lon cua Ashrafi va cs. (2006), Periago va
cs. (2008), két qua bang 1 cho thdy cic miu san
la gan truong thanh thu tai Bic Giang gom 2
nhom 1a Fasciola gigantica va Fasciola spp.
trung gian. Céac nghién ctru trudce day cling nhan
dinh loai san la gan 16n Fasciola gigantica 1a
loai pho bién gay bénh cho ngudi va dong vt tai

Viét Nam (Nguyén Qudc Doanh, 2006). Ty 18
nhidm loai F. gigantica & trau bo tai mot sé tinh
phia Bic nuéc ta 1én dén 58,67% (Pham Diéu
Thuy, 2014). Bén canh do, su tdn tai dang trung
gian trong quan thé san 14 gan 16n & Viét Nam
da duogc tac gia Lé Thanh Hoa va cs. (2007) xac
nhan trén ¢ sé phan tich sinh hoc phan ttr.
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Hinh 1. San la gan I&n F. gigantica (A) va Fasciola spp. trung gian (B)
thu dworc tai Bac Giang

Ngoai 5 chi s kich thudc co ban dé dinh
loai hinh thai loai san 1a gan l6n Fasciola spp.,
11 chi s0 khac ctia caic mau san la gan truong

thanh, thu tir Bic Giang dugc do kich thudce
dudi kinh hién vi quang hoc. K&t qua dugc thé
hién & bang 2.

Bang 2. So sanh mét s6 chi tiéu kich thwéc cua loai san la gan I&n Fasciola spp.

thu dworc tai tinh Bac Giang

. s i Fasciola gigantica Fasciola spp
Cac chi tiéu do (mm) (n = 15) (n = 15)

o 1.78-1.57 1.76-1.23
Chieurong giac bung (VS-W) 157 +0.11" 152 +0.14
P 1.88-1.32 2.70-1.11
Chieu dai giac bung (VS-L) 1.58 +0.14 1.56 + 0.34
o 1.88-1.17 1.21-0.97
Chieurong giac migng (OS-W) 1.28 +0.17 1.10 £ 0.07
P 0.93-0.50 0.73-0.50
Chieu dai giac miéng (OS-L) 0.80 £ 0.10 0.65 + 0.07
N 6.00 - 4.28 4.62-2.82
Khoang rong 6 san (CW) 4.91+0.48 3.86 + 0.45
S 5.30-3.10 3.27-2.18
Chieu dai dau san (CL) 3.74 £ 0.61 2.78 £ 0.23
e . 13.00 - 3.40 10.00 - 7.00
Khoang rong tinh hoan (TW) 7.91+1.91 8.93 £ 0.70

e . 21.00 - 15.00 17.00 - 11.00
Khoang dai tinh hoan (TL) 18.40 + 1.62 13.29 + 1.09
Khoang cach tlr giao diém cua tuyén hoang thé 22.00 - 12.40 13.00 - 4.00
dén cudi than (Vit-P) 16.89 + 2.98 8.67 +2.29
Khoang cach tir dau giac bung 5.30 - 1.59 3.27-2.18
dén giac miéng (A-VS) 3.61+0.81 2.78+0.23
Ty 1é chiéu dai co thé/khoang cach tr giac bung 1.26 - 1.11 1.43-1.10
dén cudi than (BL/VS-P) 1.14 + 0.04 1.19 + 0.07

Ghi chu: * Gia tri Min — Max
** Gia tri trung binh = D¢ léch chuan

62




KHOA HOC KY THUAT THU Y TAP XXIV SO 1 - 2017

3.2 Két qua xac dinh néng dp protein khing
nguyén chit tiét va khang nguyén than E
gigantica

2 mau khang nguyén chét tiét (ES1, ES2)

o,

va 2 khang nguyén than (SA1, SA2) thu duoc,
dugc xac dinh ndng do theo phuong phap
Bradford véi dung dich mau chuan albumin
(bovine serum albumin — BSA) Img/ml, can ctr
theo gi tri mat do quang OD__. (biéu d6 1).

595°
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Biéu d6 1. Buong chuan BSA theo Bradford

Cin ctr theo cong thic dudng chuan BSA
va gia tri quang OD do ¢ budc séng 595nm,
ndng d6 mau khang nguyén than (SA1, SA2) va
khang nguyén chét tiét (ES1, ES2) F gigantica
thu dugc lan luwot 1a 3,2mg/ml; 4,lmg/ml;
2,1mg/ml va 3,2mg/ml.

3.3 So sanh thanh phin protein khing
nguyén than va khang nguyén chit tiét cia
FE gigantica

Chuyén 5pg khang nguyén vao mdi giéng
trén polyacrylamide gel 15% dé tién hanh chay
dién di, tach protein ctia khang nguyén than
(SA1, SA2) va khang nguyén chat tiét (ESI,

ES2). Cac mau khang nguyén sau khi tién hanh
dién di SDS-PAGE dugc nhuom dong thoi bang
2 phuong phap nhudm protein c6 do nhay cao
la CBB va Silver dé dbi ching két qua, ching
toi da xac dinh 26 dai protein khang nguyén
than cua F gigantica ¢6 khéi lugng dao dong
tir 10 kDa dén 130 kDa va 15 dai protein khang
nguyén chét tiét c6 khdi luong phan tir dao dong
tir 10 kDa dén 70 kDa ( hinh 2A, 2B) thong qua
ca 2 phuong phap nhudm.

Trong d6 khang nguyén than cua F
gigantica gébm 11 dai chinh c6 khdi luong
phan tir 1an luot 1a 13, 14, 22, 24, 27, 36, 38,
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40, 45, 55 va 70 kDa. Khang nguyén chét
tiét cua F. gigantica gdbm 8 dai chinh c6 khéi
lugng phan tu la 14, 15, 22, 24, 27, 36, 38
va 55 kDa. Theo nghién ctru ctia Meshgi va
cs (2008) sau khi chay dién di SDS-PAGE,
mau khang nguyén chat tiét cua F gigantica
thu tai Iran xac dinh 6 dai protein chinh cé

M SAl1 S5A2 ES1 Es2
(kDa)

ud8EER

15

A

khéi lwong phan tir 1a 15, 16, 20, 24, 33, va
42 kDa. Goreish va cs (2008) phan tich thanh
phan protein ctia F. gigantica tai Sudan, cac
mau khang nguyén chit tiét xuit hién cac dai
protein c6 khdi luong tir 17-110 kDa, cic miu
khang nguyén than xuét hién cac dai protein
¢6 khéi lwong tir 21-110 kDa.

M SAl SA? ES1 ES2
(kDa)

B

Hinh 2. Két qua phéan tich thanh phan khang nguyén than (SA1, SA2), khang nguyén
chat tiét (ES1, ES2) cua F. gigantica bang phwong phép dién di SDS-PAGE 15%,
nhuém Coomassive Blue (A) va nhuém Silver (B)

3.4 Két qua thim tich mién dich Western
Blot trén mang lai PVDF

Nham xéc dinh va lya chon protein ¢6 tinh
khang nguyén dic hiéu trong chan doan bénh
san 14 gan lon ¢ trau bo gay ra boi £ gigantica,
chung t6i tmg dung k§ thuat thim tich mién
dich Western Blot trén mang lai PVDF véi ECL
kit phat quang hoa hoc trén phim chup X-ray,
v6i d6i chirng 4m sir dung huyét thanh bo khoe
khong nhiém san 14 gan, lién két khang thé -
khang nguyén dic hiéu duoc kiém tra trén huyét
thanh bo nhiém san 14 gan 16n F gigantica.
Mau huyét thanh am chuan va duong chuan
sit dung dugc cung cip tir phong thi nghiém
Sinh hoc phan tir Ky sinh trung, truong Dai hoc
Sungkyunkwan, Han Quéc (hinh 3).
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Két qua hinh 3 cho thiy khang nguyén than
va khang nguyén chét tiét . gigantica khong co
lién két v6i khang thé ciia bo khong nhiém san
14 gan 16n nén khong xuét hién vach protein trén
d6i ching am (-). V6i huyét thanh ciia bo nhiém
bénh sau khi thdm tach mién dich trén mang
lai, chung t6i da xac dinh dugc cac protein lién
két didc hidu voi khang thé trong huyét thanh bo
nhidm san 14 gan 16n. Cu thé, khi sir dung khang
nguyén than (SA) trén phim chup X-ray phat
hién 8 vach protein c¢6 khéi lwong phan tir 1a
24,27, 36, 38, 45, 55, 70 va 102 kDa. Trong do
céc protein c6 khdi lugng phan tir 24, 27, 38 va
70 kDa ciing dugc phat hién sau khi thdm tach
mién dich str dung khang nguyén chat tiét (ES)
cua san l1a gan 16n. Dac biét vach protein ¢ vi tri
70 kDa 10 nét trén mang lai, riéng vach protein
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¢6 khéi lugng 21 kDa chi xuat hién trong mau
khang nguyén chat tiét (ES).

Wanchai va cs (1997) da phan tich thanh
phan protein tir khang nguyén than loai F
gigantica tai Thai Lan cho rang: dai protein
c¢6 khéi lwong phan tir 38 kDa tach ra tir khéng

M SA ES SA

Pii chimg dm (-)

nguyén than cia F. gigantica ¢ thé tng dung
trong viéc chan doan bénh séan 14 gan. Bén canh
d6, nghién curu cua Kamel va cs (2013) da nhan
dinh rang protein c6 khdi lwong phan tir 27 kDa
¢6 ¥ nghia trong chan doan sém bénh san 14 gan
l6n do F. gigantica gay ra o trau, bo va nguoi.

ES

02 ka
70 kDa T0 kDa
55 kDa
45 KD
r 35108
36 kDa
27 kDa 17T kDa
24 kDa 24 kDa
=21 kDa

Pii chimg dwong (+)

Hinh 3. Két qua tham téch mién dich Western Blot str dung mang lai PVDF
trén phim chup X-ray véi ECL kit

IV. KET LUAN

Béng phuong phap dinh loai hinh thai dua
vao 5 chi sb hinh thé (BL, BW, BL/BW, VS-P,
VS-Vit) da xac dinh duoc 2 loai san 14 gan thu
duogc trong nghién ctru nay 1a Fasciola gigantica
va Fasciola spp trung gian.

Két qua phan tich thanh phan protein bang
phuong phap dién di SDS-PAGE cho thay c6 26
dai protein khang nguyén than cua F.gigantica
¢6 khéi lwong dao dong tir 10 kDa dén 130 kDa
va 15 dai protein khang nguyén chat tiét co
khéi lugng phén tir dao dong tir 10 kDa dén 70
kDa. Két qua tham tach mién dich trén mang lai
PVDF phat hién 8 vach protein c6 khéi luong
phan tir 1a 24, 27, 36, 38, 45, 55, 70 va 102 kDa

(v6i khang nguyén than) va cac vach protein co
khéi lugng phéan tir 21, 24, 27, 38 va 70 kDa
(v6i khang nguyén chat tiét). Viéc Gmg dung
cong nghé protein tai t6 hop tao khang thé don
dong 1a can thiét nhdm ting do nhay trong cac
phuong phép mién dich chin doan bénh san 1a
gan 16n. Ngoai ra, nhitng nghién ctru vé tng
dung protein voi cac khoi luong phan tir khac
nhau nhu 70 kDa trong chin doan cin bénh san
1a gan & tréu, bo van con han ché cho dén nay.

Loi cam on: Nghién ciu nay duwoc thuc
hién tir su hé tro cua Phong thi nghiém Sinh
hoc phan tr Ky sinh trung, truong Pai hoc
Sungkyunkwan, Han Quéc va Vién Nghién ciru
Bdo ton da dang sinh hoc va Bénh nhiét doi
(BioD), Viét Nam.
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