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TOM TAT

Streptococcus suis (S. suis) 1a mot trong nhiing tic nhan gy bénh quan trong nhét trong viém mang nio
mii cAp trén nguoi 10n tai Viét Nam va mét s6 nuée chau A nhu Thai Lan, Hong Kong. Chiing t6i khao sat kha
ning phat trién phuong phéap ELISA chin doan dic hiéu st dung protein bé mat cua S. suis SAO lam khéng
nguyén. Khang thé khang protein SAO duogc san xuét trén mo hinh tho nhim muc dich sir dung trong x4y dung
qui trinh ELISA kiéu miu. S. suis va cac tac nhan vi tring khéc dugc dimg trong phan tmg ELISA dé xac dinh
d6 ddc hidu va d6 nhay cua qui trinh. Nhim danh gi4 kha ning img dung trong khéo sat huyét thanh hoc trén
nguoi, qui trinh ELISA duoc danh gia hidu qua v6i mau huyét thanh ctia bénh nhan. Qui trinh ELISA kiéu mau
dugc x4c dinh v6i ndng d6 khang nguyén SAO-M phu giéng téi wu 1a 0.1mg/giéng, ndng d6 pha lodng cua
huyét thanh tho chita khang thé khang SAO-M va ciia khang thé thir cdp 1an lwot 1a 1:500 va 1:10000. Huyét
thanh thd chira khang thé khang SAO-M c6 d¢ dac hiéu 100%vai hi¢u gia khang thé 1a 1:16000. Qui trinh
ELISA kiéu mau c6 do dic hiéu 95% va do nhay 90% khi thir nghiém trén huyét thanh nguoi dugce xac dinh
nhiém véi 8. suis hay voi cac tac nhan phd bién khac gy bénh viém mang ndo mu tai Viét Nam. Két qua
nghién ctru khing dinh thanh cong budc dau trong vide xdy dung qui trinh ELISA chin doan nhidm S. suis, va
cho thiy tiém ning tmg dung trong tuong lai.

Tir khéa: Bénh lay nhiém gifta dong vit va ngweci, Enzyme Linked ImmunoSorbent Assay (ELISA), protein

SAO, Streptococcus suis

DAT VAN BE

Streptococcus suis (S. suis), hay con goi la lién
ciu khuén heo 13 tic nhan giy bénh cho ngudi co
ngudn gbe 1y nhidm tir dong vat. Heo dwgc xem la
ky chu tu nhién va la ngudn lay nhidm chinh cho
nguoi. Bénh trén nguoi do S. suis gdy ra bao gdbm
viém mang nio ma (VMNM), nhiém tring huyét,
viém co tim, viém than dbt séng, viém khop
(Gottschalk et al., 2007; Segura et al., 2014). Pa s
céc ca bénh trén nguoi xay ra tai cic nudc chau A va
tac nhan nay co thé gy dich bénh trén ngudi véi ty
1¢ tir vong cao (17,7%) va nhanh do sbc doc to gay
suy da co quan. Trong s gin 1600 ca bénh dugc béo
cdo trén thé gidi, hon 500 ca bénh da dugc bao cao
tai Viét Nam (Huong et al., 2014; Mai et al., 2008;
Wangkaew et al, 2006; Wertheim et al, 2009a;
Wertheim et al., 2009b). Di chung thuong gap trén
hon 60% bénh nhan phuc hdi sau VMNM do S. suis
1a tinh trang giam thinh lyc tir nhe nhu  tai dén diéc

hoan toan ca 2 tai (Huong et al., 2014). Tiép xuc
nghé nghi€p v6i heo va thit heo cling nhu tiéu thu
san pham tr heo chua ndu ky hay con song duoc xac
dinh 1a yéu t6 nguy co cua nhiém S. suis trén nguoi
(Nghia et al, 2011). Nhidém S. suis khong triéu
chirng 1am sang trén nhom nguoi co nghe nghlep t1ep
xc v6i heo tai cac nudc phat trién thay doi tir 1%-
21% (Elbers et al., 1999, Robertson, Blackmore,
1989, Strangmann et al., 2002). S. suis dugc ching
minh 1a tac nhan boi nhidm phd bién (15%) trén heo
bi bénh tai xanh tai Viét Nam (Hoa et al., 2013).
Pidu nay cho thdy kha ning nhidm tring S. suis
trong nhom nghé nghiép tiép xtic heo hay thit heo
thuong xuyén tai Viét Nam la khong nho va co kha
nang nhidu dang bénh nhe do S. suis xay ra trong
cong ddng chua duge x4c dinh. Tuy nhién, hién nay
chwa c6 phuong phap chan doan dic higu di duoc
khao sat hiéu lyc nhim c6 thé ung dung trong khao
sat huyét thanh hoc trong cong dong. Gen ma hoa
cho protein SAO dugc xac dinh hién dién trén 344/
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346 (99,48%) chung S. suis phan 1ap tr nguoi va heo
tai Viét Nam, trong do bién thé gen saoM dugc xac
dinh 1a phd bién nhit (Chiéu er al., 2014). Trong
nghién ciru nay, ching toi phat trién va danh gia hiéu
qua cua phuong phap ELISA st dung khang nguyén
1a protein bé mat 1 (surface antigen one, SAO) (Li et
al.,2007) cua S. suis.

NGUYEN VAT LIEU VA PHUONG PHAP

Thu nhén va tinh sach protein SAO-M

Poan gen saoM dugc khuéch dai, tao dong vao
vector biéu hién pET30a(+) va bién nap vao E. coli
BL2IDE3 plysS (Novagen) nhu da mo ta trudc day
(Chiéu et al., 2014). Chi tiét bao gdm vector
pET30a(+) mang gen mé hoa cho protein SAO theo
dung khung doc md s& duge bién nap sdc nhiét vao
té bao biéu hién BL2IDE3plysS kha nap theo quy
trinh hoa bién nap voi calcium, biéu hién nhu hudng
dan ctia nha cung cdp (Novagen) va protein mong
doi duoc biéu hién vuot mic. Khuén lac duge nudi
trong moi truong LB 16ng duge i qua dém & 37°C va
lic v6i te d6 200 rpm. Dich nuéi cdy dugc pha
lodng 100 lin trong moi truong LB c6 chia
kanamycine vao sang hom sau va tiép tuc dugc nudi
& cung diéu kién dén khi ODggonm dat 0,4 - 0,6. Dich
nudi ciy duge bd sung IPTG dén ndng d6 cudi cing
1a 1 mM, va duoc tiép tuc u & 25°C trong 6 tiéng tiép
theo. Toan bd dich nudi cdy duge ly tim ¢ toc do
8000 rpm trong 15 phut & 4°C dé thu nhan toan bo
sinh khéi vi khuén. Sinh khéi cua vi khuan duogc gitt
& -20°C cho dén khi thuc hién quy trinh tinh sach
protein.

Quy trinh tinh sach protein bang cot Nickel theo
huéng din ciia nha san xuit (Ni-NTA Agarose,
Invitrogen). Chuén bi cot Nickel: tron déu hon hop
agarose Ni-NTA va lay 1,5 ml hdn hop cho vao cot
tinh sach 10 ml, dé léng cac hat agarose trong cot
bang cach giir yén cot trong 5-10 phut. Sau do, nhe
nhang bo dich noi va rua cot béng cach bd sung 6 ml
nudc cit vo tring vao cft; dao va gd nhe 1én thanh
ot khoang 5 lan. Tiép tuc dé cot ling bang cach dé
yén cot trong 5-10 phut, sau do, nhe nhang bo dich
ndi. B sung 6 ml dung dich dém gin két bién tinh
(Denaturing Binding Buffer) pH 7,8 (8M Urea, 20
mM Sodium Phosphate pH 7,8, 500 mM NaCl) vao
cot, dao va gd nhe cot khoang 5 lan. Tiép tuc dé cot
ling bang cach dé yén cot trong 5-10 phut.

Huyén pht vi khuin c6 chira protein SAO
trong pha hoa tan dugc chuan bi theo cac budc
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sau. Té bao tir dich nuéi cdy 50 ml dich nuéi cdy
dugc thu nhan bang ly tim v&i 8000 rpm trong 20
phut & 4°C hay st dung té bao da dwgc thu nhén
trude va duge luu giit & -20°C. Sau dé, hoa té bao
trong 8 ml dung dich dém gén két bién tinh va pha
v& té bao st dung may tan siéu 4m. Tan siéu 4m
hdn dich té bao trén da theo chu ky 30 gidy tan
siéu am va 30 gidy nghi trong 3 phut. Ly tdm hon
dich & téc d6 8000 rpm trong 20 phut & 4°C dé
loai manh v& té bao va chuyén dich ndi co chira
protein SAO hoa tan sang dng méi. B6 sung 8 ml
dich chua protein dd dugc chudn bi & trén vao cot
chira agarose da duoc gin nickel di duoc chudn
bi. Tron nhe hén dich trong cdt agarose nickel
bing may ddo tron, & nhiét do 4°C trong 30 — 60
phut dé protein bam vao hat agarose nickel. Dé
hdn dich trong cot agarose Nickel ling tu nhién va
loai dich ndi khoi cot va gitr lai dich ndi dé dién di
SDS-PAGE kiém tra hiéu suit tinh sach protein.
B6 sung 2-4 ml dung dich dém rira bién tinh (pH
6,0) (8 M Urea, 20 mM Sodium Phosphate pH 6.0,
500 mM NaCl) dé rira cot va dé hdn dich ling tu
nhién, sau d6 loai bé dich ndi khoi cot va lap lai
bude rira cot nhu trén 2 1an. Tach protein ra khoi
cot bing dung dich dém hoa tan bién tinh
(Denaturing Elution Buffer) pH 4,0 (8 M Urea, 20
mM Sodium Phosphate pH 4,0, 500 mM NacCl).
Thu nhan céc phan doan hoa tan chira protein
SAO tinh sach. Protein thu dugc tir ¢t nickel sé
tiép tuc dugc tinh sach qua gel SDS PAGE,
nhuém gel v4i dung dich Coomassie Blue. Ving
gel chira phan doan protein c6 kich thudc phu hop
(~110 KDa) s& duoc cit roi, sau do nghién nat
trong nitrogen 1ong va hoa tan trong dung dich
PBS rbi ly tam (8000 rpm/15 phut/4°C) dé thu
nhan dich ndi. Sau d6 dung may ly tdm chan
khong lam kho dung dich va giit protein & 4°C dén
khi dung thi hoa tan vao dung dich PBS.

Protein SAO sau khi tinh sach qua SDS PAGE
s& duoc kiém tra chat lugng trén gel SDS-PAGE mot
lin nita va kiém tra voi khang thé khang Histidine
bing phuong phiap Western blot va nhuém bac
(Biorad, USA) theo huéng din ctia nha san xuét. Sau
cung, ham lugng protein SAO thu dugc s€ dugc dinh
luong bang phuong phap Bradford theo kit DC
protein assay (5000112, Biorad, M¥) (theo hudng
dan cua nha san xudt) véi duong chuén dwoc xdy
dung bang cich st dung albumin huyét thanh bo
(BSA) ¢ cac néng d6 khac nhau trong khoéng 0,25 —
1,5 mg/ml. Dung dich protein dugc bao quan vdi hén
hop tc ché protease (Slgma FAST protease inhibitor
tablet) vdi nong do cuoi 1a 250 ul/ 1,5 mg protein.
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Tao khing thé khang SAO xiy dung qui trinh
ELISA

Tao khéng thé da dong trén thé: SAO protein
tinh sach dugc st dung dé tao khang thé da dong
trén tho tring New Zealand. Khang thé da dong
dugc tao theo quy trinh chudn 90 ngay ciia cong ty
Thermal scientific (http://www.pierce-
antibodies.com). B6n con tho dwgc bit diu tiém
khoang 5-7 tuan tudi (1,8 — 2 kg) bao gdm maét con
tho dbi chung va ba con tho gdy dap img mién dich
v6i protein SAO. Qua trinh giy mién dich bao gom
mot 14n chich khai ddu va 3 1an chich nhéc, voi lan
chich nhic Icach 1an chich khoi dau 2 tudn va 2 lan
chich sau (Iin 3 va 4) cach lan trudc 1 thang.
Protein SAO tinh sach v&i ham luong 250 ug s&
dugc tron voi chdt bd trg mién dich complete
Freud’s adjuvant (CFA) (Sigma) voi ty 1€ thé tich
1:1 @& duogc thé tich cudi cung 1ml va dugc chich
vao duéi da thé. Hon hgp PBS va CFA duoc sir
dung dé lam chudn am trén tho d6i ching trong
sudt qua trinh gdy dap ing mién dich & tho. Hai
tudn sau 1an chich du dién, tho s& duge tiém nhéc
véi hon hop gém 100ug SAO protein va incomplete
Freud adjuvant (IFA) (Sigma). Khoang 3 - 5 ml
mau tho s€ dugce thu trudce khi tiém protein (TO0) va
cach 2 tudn sau mdi lan tiém nhéic (T1, T2, T3) va
tach huyét thanh sau khi dé mau dong tai nhiét do
phong, huyét thanh s& dwoc luu giit tai tu dong -
20°C. Sau lan tiém nhic cudi cing tho, khang thé s&
dugc kiém tra va 10 -15 ml méu tho s& dugc thu
nhan qua vein tai mdi tudn trong 5 tuin va sau d6
tho dwogc tha nudi ngoai dong.

Quy trinh ELISA dwoc phat hién khing thé khéing
SAO-M:

Dia 96 giéng (Costar) dugc u qua dém & 4°C
véi protein SAO-M (1 ug/ml) hoa trong 100 mM
carbonate-bicarbonate buffer, pH 9,6 (Sigma) ¢
thé tich 100 pl/giéng . Pia dugc rira 3 lan véi
buffer phosphate saline tween 20 (0,05%) (PBS-
tween 20). Mau huyét thanh tho dugc pha lodng
voi ty 1€ 1:500 trong PBS-Tween 20 dugc thém
vao giéng v6i thé tich 100 pl/giéng va u & 37°C
trong 1 gid. Mau chting 4m trong phan tng ELISA
12 mau huyét thanh duoc thu nhan tir tho dugce giy
mién dich v6i PBS va chit bd tro (Freund
Adjuvant, Sigma). Ngoai ra cac miu huyét thanh
thu nhén tai thoi diém TO (trude khi tiém protein
SAO) ciing dugc ding lam d6i chung khi cin
thiét. Dia duoc rwa lai 3 1an véi PBS-tween 20.
Chuan bi khang thé thir cp khang IgG tho véi do

pha lodng 1:10000 va b sung vao giéng vai thé
tich 100 pl/giéng va u & 37°C trong 1 gio. Pia
duoc rira lai 3 1an v&i PBS-tween 20. B sung 100
ul/giéng chit hién thi mau (TMB) va u & nhiét do
phong trong 20 phut. Phan tmg duogc két thuc bang
50 pl/giéng dung dich tam dung phan Gng H>SO,4
IN. Po d6 chiét quang & budc séng 450nm bing
may doc Optical Density (model 680XR, Biorad).

Gia tri ngudng (cut-off) trong phan tmg ELISA
dugc xac dinh bing cong thirc Cur-off= X + SD*f
(Andreas Frey et al., 1998). Trong d6, X 1a tong s6
mau dugc thyc hién nhu ching dm; SD la do léch
chuén cua két qué cua cac lan lap lai ctia ting mau, f
1a hé sd.

Pdnh gid d¢ nhay va ddc hiéu cia khdng thé bang
phuong phap ELISA

Déi tugng thi nghiém: Mau huyét thanh ctia bon
tho da dugc tiém protein SAO va tho dbi ching tiém
PBS. Cac chung vi sinh dung trong thi nghi¢ém bao
gdm S. pyogenes, E. coli (ATCC 25922), H.
influenza (ATCC 49297), S. aureus (ATCC 33591),
N. menigitidis va S. pneumonia(ATCC 49619), S.
suis.Ngoai ra protein SAO-Mva 2 protein tinh sach
bé mat khac cua S. suis cling dugc str dung..

Céc chung vi sinh dugc tang sinh trén dia thach
thich hop sau 18h va thu toan b sinh khéi. Sau khi
dugc pha v t& bao hoan toan bang tan siéu 4m nhu
trén, ndng do protein tong sé dugc do bang phuong
phap Bradford assay. Protein tong sd, protein SAO-
Mdugc gin 1én bé mat dia ELISA costar 96 giéng va
quy trinh ELISA dugc tién hanh nhu trén.

Panh gia d¢ dic hiéu va d¢ nhay cia phwong
phap ELISA

Thyc hién quy trinh ELISA nhu trén véi sy
thay d6i nhu sau: miu huyét thanh bénh nhan
dugc st dung nhu khang thé thi cép va st dung &
ndng d6 pha lodng 1:50 trong dung dich pha lodng
miu PBS-Tween 1% va khang thé thi cap la
khang thé khang IgG ngudi dugc pha lodng &
ndng d6 1:15000. Bon muoi mau huyét thanh thu
nhan tir bénh nhan duoc xac dinh nhiém S. suis
(20) va céc tac nhan khac S. suis (20) bing nudi
céy va khuéch dai DNA, dwgc thu nhan trong
nghién ctru trude duge dua vao s dung sau khi da
dugc hoi dong y duc Bénh vién Bénh nhiét déi
Thanh phé Hd Chi Minh phé duyét cho phép thuc
hién.
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KET QUA VA THAO LUAN
Thu nhan protein SAO-M tinh sach

Protein SAO-M kich thuée khoang 110 KDa da
dugc biéu hién vuot troi thanh cong sau khi dugc cam
(g bang IPTG va phan 1én nim trong pha tan (Chiéu
et al.,2014) (Hinh 1A, giéng 8). Protein SAO-M tai t6
hop (~110 KDa) dugc thu nhan tir protein tong trong
pha hoa tan bang phwong phap sic ky 4i lyc giita
nhoém 6 aminoacid Histidine voi nickel qua cgt (Hinh
1A, giéng 10). Tuy nhién khi kiém tra bing Western
blot str dung khang thé khang histidine, két qua cho
thdy co su hién dién v6i ham lugng thap ctia phan
doan protein c6 kich thuéc nho khoang 10 KDa (Hinh
1B, giéng 8,9). Phan doan nay cé thé 12 mot doan
protein khong dic hiéu nhung cé chira histidine dan
dén co ai lyc véi nickel va dugce tinh sach cung véi
protein SAO-M. Hoic 1a san pham kich thuéc nho ciia
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protein SAO-M duogc tao ra lién tuc do protein SAO-
M khong bén. Do vay dé kiém tra cac gia thiét trén va
dé c6 protein co do tinh sach cao st dung trong giy
dap tmg mién dich thé va lam khang nguyén trong
phuong phap ELISA sau ndy, chung toi tiép tuc tinh
sach protein, da tinh sach qua cot nickel, béng cach st
dung phuong phap tinh sach qua gel SDS PAGE. Két
qua Western blot cho thdy sau khi tinh sach qua gel
SDS PAGE, san phim protein SAO-M chi chira
protein c6 kich thude ~130 KDa (Hinh 1B, giéng10).
Nghia 1a phan doan protein kich thudc nho (10KDa)
khong phai 1a san pham khong bén ciia SAO-M ma la
mot san phin ngoai nhiém qua qué trinh tinh sach
béng cot nickel. Két qua nhudém bac cho thiy do tinh
sach protein SAO-M sau khi tinh sach qua cdt nickel
chua cao (Hinh1C) nhung sau tinh sach qua gel thi dat
>95% (Hinh 1D). Ham lugng protein SAO-M dat két
qua 3,2 mg/100 ml dich nudi cdy dua theo phuong
phap Bradford.

Sau khi cam (g
3 4 5 6 7 8 9 10
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Hinh 1. Biéu hién, thu nhan va tinh sach protein SAO-M tai t& hop. A) Két qua dién di SDS-PAGE (A) protein cta té bao E.
coli BL21DE3pIysS mang vector bidu hién pET30a(+). Giéng 1: thang protein (Thermo scientific 10-250 kDa). Giéng 2-9:
protein tdng trwdc va sau khi cdm (ng biéu hién vwot mirc trong té bao E. coli BL21DE3plysS chira vector pET30a(+) ¢
hay khéng mang gen SAOM dwoc thu nhan trong hai pha tan va khong tan. Giéng 10: protein SAOM sau khi tinh sach qua
cot Nikel. B) Két qua lai Western blot v&i khang thé khang duéi 1a aa Histidin (Sigma) va protein cla té bao E. coli
BL21DE3plysS mang vector biéu hién pET30a(+)khong c6 (giéng 1,2 ,5 va 6) va cd chira gen SAOM (giéng 3,4, 7-9).
Protein SAO M tdn dwoc phat hién trong pha khong tan clia t& bao (giéng 8), tuy nhién ham lvgng khong sao nhuw trong pha
tan (giéng 7). Giéng 10 1a mau protein SAO sau khi dwoc tinh sach qua gel SDS PAGE. Két qua nhudm bac protein tai t6
hop SAO sau khi tinh sach qua c6t nikel (C) va sau khi da tinh sach thém mét 14n niva qua gel SDS PAGE (D). *: vi tri cla

SAO- M protein dwoc biéu hién vwot murc.
Xac dinh nong d9 toi wu ciia khang nguyén SAO-
M trong phin @ng ELISA

Nhiam xéac dinh ndng d6 khing nguyén protein
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SAO t6i uu cho phan g ELISA, protein SAO-M
sau tinh sach & trén duge chuin bi v6i nhiéu néng do
khac nhau trong khoang 0,25 ug/ml dén 10 ug/ml
(Hinh 2) trong dung dich phu. Cac dung dich protein



Tap chi Cong nghé Sinh hoc 14(1): 169-179, 2016

nay dwugc ding dé phu trén cac giéng khic nhau
trong dia ELISA. Huyét thanh tho gay dap ing mién
dich véi protein SAO-M va tho ddi ching duge dung
nhu khang thé thir nhit trong cac giéng tuong ung
v6i ndng d6 pha lodng thir nghiém ban dau 1a 1:500.
Khéang thé khang IgG tho dugc ding nhu khang thé
thir cap voi do pha lodng thir nghiém ban dau nhu
hudng din ciia nha san xuét 1a 1:10000.

Két qua thu dugc sau 3 1an lap lai thi nghiém
cho thdy co su gia ting gia tri OD cung véi su gia
tang néng d6 khang nguyén va dat gia tri cuc dai tai
néng d6 1 - 2 ug/ml. Gia tri OD khong thuc sy khac
biét déang ké giita phan ing ELISA sir dung 1 mg/ml
va 2 mg/ml cta protein SAO-M. Véi ndng d6 khang
nguyén cao hon 2 ug/ml, gia tri OD cua cac phan
ng twong duong khong tang dang ké va co khuynh
huéng gidm dan Do d6, chung tdi chon nong do
khang nguyén téi uu s& 1a 1 ug/ml/ giéng sir dung
trong phan tng ELISA (Hinh 2).

Két qua cac phan mg ELISA sir dung khang
nguyén protein SAO v&i nong d thay doi tir 0,25
mg/ml - 10 ug/ml. Khang thé so cip 1a huyét thanh
dugc thu nhan sau 1an chich nhic tht 1T tir tho gay
mién dich véi protein SAOM (#) hodc véi PBS (M)
duoc sir dung voi nong do pha lodng 1:500. Khang
thé thir cép 1a khang thé dé gén HRP khang IgG tho
¢6 d6 pha loang 1:10.000.

Xac dinh do pha loang tdi wu cia khang thé thir
cap khang IgG thé dung trong phan irng ELISA

Do pha lodng khac nhau cua khang thé thir cap
gan horse raddish peroxidase (HRP) khang IgG tho
trong khoang tir 5.000 dén 60.000 landugc thir
nghiém trong ba lan lip lai ciia phan tmg ELISA.
Két qua ciia phan ung ELISA cho thdy gia tri
ODys50nm clia cac phan Gng voi mau am c6 gia tri gﬁn
bang 0 (Hinh thoi, Hinh 3), trong khi cac miu dwong
cho gia tri giam dan tir ODysonm 0,994 dén ODysonm
0,177 theo d6 pha lodng ciia khang thé thir cép ting
dan (hinh tron, Hinh 3). Nhdm x4c dinh d6 pha loing
t6i wu cua khang thé thi cip, ty 18 gia tri OD cta
mau duong trén mau am tai ciing do pha lodng (P/N
ratio) dugc xac dinh, & d§ pha lodng nao ma ty 1€
P/N cho gia tri cao nhat thi d6 pha lodng d6 s& duoc
xac nhan 1a d6 pha loang téi wu. Ty 1& gia tri OD
gitta mau dwong va mau &m & do pha loang 10.000
clia khang thé thir cdp 1a 70 va la gia tri cao nhat

(OD ctia mau duong: 0,910; OD ctia mau am: 0,014)
(Bang 1). Do d6, d6 pha loang 10.000 ctia khang thé
thir cip 1a do pha lodng t6i wu dugc st dung trong
céc phan tmg ELISA trong céc thi nghiém vé sau.

D4p @ng mién dich trén thé tiém protein SAO

Hiéu gia khang thé cia mot mau dugc xac dinh
1a d6 pha lodng cao nhit ciia miu d6 (dugc quy doi
ra gia tri logarite ctia co s6 2 vi pha lodng theo day
nhan d6i) ma van co gia tri ODyspnm ciia phan (g
ELISA 1a duong tinh (so sanh v6i gid tri ODysonm
ngudng dugc xac dinh dya trén gid tri ODgsoymcla
phan tmg ELISA duoc thuc hién v6i cdc mau chimg
am, Bang 2) (Andreas Frey et al., 1998).

Céc mau huyét thanh thu nhan tir 3 tho & thoi
diém TO va sau cac lan tiém nhic dugc dung
trong phan ung ELISA véi khang nguyén protein
SAO-M véi d6 pha lodng 1:500 dé danh gia sy
dap rmg mién dich cua tho véi protein SAO-M
trén tho. K&t qua phan tng ELISA cua ba lan lap
lai cho thay gié tri ODysonmrat thap tai thoi diém
trude khi tiém SAO-M vao dudi da tho gay dap
tmg mién dich (TO0), so véi cac gia tri OD cua
phan ung ELISA st dung huyét thanh tho thu
nhén tai céc thoi diém sau chich nhéc 1dn 1, 2 va
3 (T1, T2, va T3) (Hinh 4). Ngoai ra, cac gié tri
OD ciing ¢6 khuynh huéng ting dan trong cac
phan tng sir dung huyét thanh thu nhéan tir thoi
diém chich nhic lan 1 dén 1an 3 (T1 dén T3).
Nhu vay, két qua cho thay ca 3 tho khong chua
khang thé khang protein SAO-M tai thoi diém TO
va da c6 dap tng mién dich sinh khang thé khang
protein SAO-M sau khi tiém gy dap tng mién
dich dac hiéu vdi SAO-M. Tuy nhién, thé 3 cé
lugng khang thé sinh ra thip hon 2 thé con lai va
khuynh huéng ting din khéng ro rang trong
huyét thanh thu nhan tir T1 va T2 (Hinh 4). Mat
khéc, thé 3 chét trude khi thu nhan huyét thanh
lan 3 do vay ching t6i khong thé khao sat dugc
huyét thanh tho 3 tir trong ca 3 lin dé danh gia
kha nang dap ing mién dich cta tho 3.

Luong khang nguyén duoc su dung trong phan
tng ELISA 1a 100 ug/giéng. Khang huyét thanh tho
duoc ding tai do pha lodng 1:500 va khang thé dé
khang IgG tho dugc pha loang 1:10.000. Tho 3 bi
chét trude 1an tiém nhac thir 3.
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Bang 1. Ty I& gia tri OD gitra két qua mau dwong va mau am (P/N) cda phan (ng ELISA tai cac d6 pha loang khac nhau
clia khang thé the cép.

Gia tri OD trung binh Gia tri OD trung binh
Do pha lodng (mau dwong) SD (mau am) SD P/N
5000 0,994 0,063 0,02 0,002 49,7
10000 0,910 0,045 0,013 0,001 70,0
20000 0,477 0,042 0,008 0,003 59,5
30000 0,385 0,037 0,012 0,003 31,2
40000 0,244 0,005 0,006 0,007 43
50000 0,214 0,012 0,005 0,004 39,1
60000 0,177 0,033 0,007 0,006 26,5
OD 450nm
12
1.0
0.8
0.6
04
A
0.0
0 2 4 6 8 10 12
SAOM (ug/ml)
Hinh 2. K&t qua phan (rng ELISA xac dinh ndng dé téi wu clia khang nguyén SAOM.
OD 450nm
140 -
EThé1l MThé2 WMTho3
1.20 4
1.00
080 1
0.60
040 4
0.20
Ngay 0 Ngay 28 Ngay 56 Ngay 84

Hinh 3. Khao sat dap (rng mién dich cta thd dwoc gay mién dich véi protein SAO-M
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OD 450nm
12

mPBS-TO

mPBS-T3

08 4

0.6

SAQ-TO

HSAO-T3

-1 —

Hinh 4. Sy dac hiéu cla khang thé IgG déc hiéu khang protein SAO cla S. suis trong mau ~huyét thanh thé trwéc (TO) va
sau (T3) khi gay mié_n dich. TO: Thoi diém 14y mau trwdc khi bat dau qua trinh gay dap trng mien dich trén thd. T3: Thoi diém
l4y mau cudi cung, 1an 3- ngay 83, trong qui trinh gay dap (rng mién dich trén thd

Hi¢u gia khang thé da dong thu nhan tir thé
khang protein SAO trong phan itng ELISA

Gia tri ngudong (cut-off) cua phuong phap
ELISA dugc xac dinh 1a gid tri 0,091 véi budce song
ODysonm Va 0 d0 tin cdy 99% (Bang 2). So sanh gia
tri ODyspnm VOl ngudng nay trong cac phan ung
ELISA, hiéu gi4 khang thé log2 cta cac miu huyét
thanh, thu nhan tir cdc thoi diém khac nhau cua ba
tho va sir dung trong phan tmg ELISA thay dbi tir 10
- 14 tlrc 1a tvong dwong véi mau huyét thanh duoc

pha lodng tir 8000 lan dén 128000 lan (Bang 3).
Trong d6, hidu gia khang thé cia tho 1 ting dan tir
lin thu mAu mau dau tién va dat gia tri pha lodng cao
nhit tai thoi diém T3. Tho 2 c6 hiéu gia khang thé
T1 rét thip (<10), ting cao hon vao thoi diém T2
(12, dat d6 pha loang 32,000) nhung lai giam nhe di
vao thoi diém T3 (11, ~ d6 pha lodng 16000). Hiéu
gia khang thé cua tho 3 sau 2 1an lay mau 1 va 2 thip
va khong gia tang (10). Nhu vay, tho 1 c6 dap ung
mién dich gia ting tot nhit trong qua trinh gdy mién
dich v&i hidu gia khang thé cao nhat.

Bang 2. Gia tri ngwdng (cut- off) v&i do tin cay tir 95% t&i 99.9%.

Db tin cay (1-a) He sé f véi n=11

Gia tri ngwong

Ty 1é mau am

95 1,893 0,074 10/11 (91%)

97,5 2,327 0,081 11/11 (100%)
99 2,887 0,091 11/11 (100%)
99,5 3,31 0,098 11/11 (100%)
99,9 4,328 0,115 11/11 (100%)
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Bang 3. Két qua OD.sonm theo dd pha loang ctia mau huyét thanh thd khang protein SAO.

OD 450nm

Db pha lodng 8000 16000 32000 64000 128000 256000
Log2 [d pha lo3ng] 10 11 12 13 14 15
Thé Ngay

28 0,127 0,139* 0,082 0,044 0,027 0,029

56 0,549 0,331 0,23 0,156 0,094* 0,063
1 84 0,696 0,412 0,308 0,223 0,104* 0,067

28 0,07 0,047 0,036 0,017 0,004 0,008

56 0,407 0,194 0,103* 0,06 0,031 0,024
2 84 0,187 0,113* 0,05 0,029 0,014 0,012

28 0,121* 0,057 0,027 0,01 0,008 0,002
3 56 0,139* 0,056 0,029 0,013 0,014 0,014

P dic hiéu va do nhay ciia khang thé da dong
khang protein SAO trong phwong phap ELISA
kiéu miu

Dé danh gia d6 ddc hiéu ciia khang thé SAO trong
phuong phap ELISA phat hién khang nguyén SAO-M
clia S. suis trong khao sat huyét thanh trong cong
ddng. Chung t6i tién hanh st dung cac 'khang nguyén
trong phan ung dbi chung 4m 1a mot s6 loai vi khuin
khéac S. suis va 1a vi khuén thuong gap trong phan lap
chan doan tir bénh nhan bi nhiém tring huyét va viém
mang ndo mu S. pyogenes, E. coli, H. influenza, S.
aureus, N. menigitidis va S. pneumonia.

Thi nghiém ELISA kiém tra d¢ dic hiéu cua
khang thé da dong khang protein SAO duoc thiét ké
voi khang thé so cdp 1a huyét thanh tho ddi chimg
am hodc tho 1 (chich protein SAO-M) dugc thu nhan
tai thoi dém TO va T3, cing véi khang nguyén la
protein SAO va cac khang nguyén vi khuan khéc.
Két qua (Hinh 5) cho thdy gia tri ODysonm clia phan
ting ELISA giita huyét thanh tho khéng protein SAO
va protein SAO c6 gid tri cao ODyspnn khodng 1.
Nhu vay, khéng thé khang protein SAO da dugc san
xuét thanh cong v6i ham lugng twong ddi cao. Gia tri
OD cua phan tmg ELISA giira huyét thanh thé khang
protein SAO vé6i khang nguyén 1a protein téng ctia
chung vi khuan S. pyogenes 1a duéi 0,1; v6i ching vi
khuén E. coli, H. influenza, S. aureus, N. menigitidis
va S. pneumonia cho Kkét qua OD tr 0,1 dén 0,4. Tuy
nhién, cac gia tri ODysony, Ay twong tu nhau & huyét
thanh thé thu nhan trudc qué trinh gay mién dich tho
thoi diém TO (ching 4m) va sau khi gdy mién dich
tho v6i protein SAO-M thoi diém T3. Do véy, ching
t6i gia thiét 1a trong huyét thanh tho thu nhan c6
khang thé khang nhiing vi khuén khéc nhu E. coli, S.
aureus, H. influenza va cac khang thé khang lai
nhitng loai vi khun nay d c6 san trong huyét thanh
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cuia tho trude khi gdy mién dich. Didu nay c6 thé do
tho dung trong thi nghiém da bi nhiém cac khing
nguyén nay tir trude khi duge gay mién dich, tir noi
cung cip con gidng.

Dé khing dinh gia thuyét nay, mau huyét thanh
chira khang thé da dong khang protein SAO thu nhan
duoc thyc hién thi nghiém hip phu véi protein tong
clia cac ching vi khuan c6 gia tri OD cao (E. coli, H.
influenza va S. aureus) dé loai bo cac khang thé
khang véi cac vi khun d6 dé kiém tra d¢ dac hiéu
ctia khang thé khang SAO-M.

Sau phan (g hip phu gitra mau huyét thanh thu
nhan tir tho duge gay mién dich véi protein SAO-M
v6i protein tong cua cac ching vi sinh E. coli, H.
influenza va S. aureus, gia tri ODysony, clia cac phan
tng d6 da giam xudng dang ké, trong khi d6 gia tri
ODysonm gilta maiu huyét thanh véi protein SAO-M
khong c6 su thay d6i nao (Hinh 6). Vay huyét thanh
thu nhan tir tho c6 thé chira nhidu dong khang thé
khic nhau bao gdbm ca khang thé khang SAO
protein. Nhu vy, qui trinh sinh mién dich da tao ra
khang thé da dong khang protein SAO c6 do dic
hiéu 100% voi SAO protein.

Do nhay cia khang thé da dong khang protein
SAO duogc xic dinh biang luong khang thé téi
thiéu cho két qua ELISA dwong tinh trong phan
{ing v6i protein SAO phu giéng. Huyét thanh tho
dugc gay mién dich bang protein SAO thu nhan ¢
ngay 83 sau khi dugc kiém tra d0 dic hiéu, s&
dugc pha lodng dé thuc hién phan tng ELISA véi
protein SAO ¢ mat d6 lug/ml (~ 0,1 ug/ gleng)
D06 nhay cua khang thé thay ddi theo ting ca thé
tho dung trong thi nghiém. Do tho 3 bi chét trude
khi thu nhan huyét thanh vao ngay 83 do vay do
nhay cta huyét thanh thé 3 khong dugc két luan.
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D06 nhay cuia huyét thanh tho 1 1a rt cao véoi do
pha loang 128000 va thd 2 1a 16000 sau 84 ngay.

o

1.6

RE. coli #H.influenzae

(=]
(=]

(=]
o

04 =
= X
V.&
0 - - =
PBS-TO

PBS-T3 | SAO-TO

Truéc khi hap phu

S. aureaus

SAO-T3

Do vay, d¢ nhay chung cho khao sat nay dugc xac
dinh 1a > 16000 (Bang 3).

mSAO

E—— N

PBS-TO | PBS-T3 | SAO-TO | SAO-T3

Sau khi hap phu

Hinh 5. Sy thay ddi gia tri OD ciia phan (rng ELISA khi tién hanh phan trng hap phu.

Pinh gia liéu lwe cha thir nghiém ELISA kiéu
maiu sir dung huyét thanh bénh nhan

Dé danh gia hiéu luc cia phuong phap ELISA
kiéu mau (prototype) trong khao sat huyét thanh hoc
trén nguoi, ching t6i st dung mau huyét thanh thu
nhén tir bénh nhan nhidm S. suis, dwge chin doan
xac dinh bang nudi cdy (tiéu chudn vang) va cia
bénh nhan khong nhidm S. suis, dwoc chin doan xéac
dinh duong tinh bang nudi cdy véi cac tac nhan gy
bénh vi trung khac.

Cac gia tri ngudng trong phan tng ELISA su
dung huyét thanh bénh nhan khéng nhidm S. suis
(ching am) duoc xac dinh 1a 0,231, 0,261 va
0,334 v6i cic do tin cay lan lugt twong duong
97,5%, 99% va 99,9% (Bang 4). Do dédc hiéu cua
ELISA kiéu miu twong duong véi do tin cay
97,5% va 99% dugc xac dinh 1a 95%. Trong khi

do, voi do tin cdy 99,9% phuong phap ELISA nay
c6 do¢ dac hiéu 1a 100%. Tuy nhién khi xac dinh d¢
nhay cta phwong phap ELISA, st dung két qua
ELISA véi cidc miu duong tinh trong cung chudi
phan ung, tai d¢ dac hiéu 95% va 100% & cac do
tin cdy 97,5%, 99% va 99,9% nhu néu & trén,
ching t6i nhan thiy d6 nhay cua ching thay dbi
theo chiéu giam dan tir 90%, 85% va 60%. Do
vay, gia tri ngudng 0,231 véi budc song ODysonm
tai do tin cay 97,5% dugc chon la gia tri ngudng
(cut-off) cho phan tng ELISA, véi d¢ diac hiéu
95% va d¢ nhay la 90%, dung trong khao sat
huyét thanh ngudi.

Gia tri ngudng dugce xac dinh s dung cong thirc
Cut-off= X + SD*f (Andreas Frey et al, 1998),
trong d6 X 1a tong s6 mau (20) thu nhén tir bénh
nhan dugc xac dinh am tinh véi S. suis, voi gai tri
OD trung binh (0,085) va d6 léch chuan SD = 0,068.

Bang 4. Gia tri nguwéng (cut-off) cho phan (ng ELISA st dung mAu huyét thanh clia bénh nhan am tinh véi S. suis.

Hé sé f theo c& Am that Dwong that
Do tin cay (%) miu (n =20) Gia tri cut-off n % n %
95 1,772 0,205 19/20 95 1/20 5
97,5 2,145 0,231 19/20 95 1/20 5
99 2,602 0,261 19/20 95 1/20 5
99,5 2,932 0,284 20/20 100 0/20 0
99,9 3,668 0,334 20/20 100 0/20 0
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Trong nghién ctru nay ching t6i da thanh cong
trong viéc biéu hién vuot troi, thu nhin protein SAO-M
va tao duoc khang thé dic hiéu ciia SAO-M trén mo
hinh tho. Cac san phém nay budc dau duoc mg dung
trong viéc phat trién phuong phap ELISA kiéu méu
(prototype) nhim tao nén ting cho viéc danh gia kha
nang str dung ELISA véi khang nguyén SAO dé khao
sat hién dién cua khang thé khang S. suis. Két qua budc
dAu khao sat do ddc hidu va do nhay cia phuong phap
ELISA dé phat hién khang thé S. suis trong huyét thanh
ctia bénh nhan cho thdy phuong phap ELISA c6 do
nhay (>95%) va dic hiéu tuong dbi tot (>90%). Tuy
nhién, véi han ché 13 ¢& mau thir nghiém (20 cip) con
gi6i han, qui trinh ELISA nay can phai duoc khao sat
v6i lwgng mau 16n hon dé dang gia kha ning va diéu
kién tmg dung trong thyc té trong tim soat nhiém trén
ngudi. Ngoai ra phuong phap ELISA kiéu mau nay co
thé duoc tmg dung trong tim soat nhidm trén heo ciing
nén dugc danh gia.

Loi cam on: Pé tdi nhén hé tro tdi chinh cia S¢
Khoa hoc va Cong Nghé Thanh phé Ho6 Chi Minh
(28/2013/HP-SKHCN) cho TS. Ngé Thi Hoa va tir to
chire Welcome Trust, Viong Quoc Anh. Cam on su
hé tro ky thudt cua chi Luu Thi Nghia thuéc by mon
Duoc Iy, khoa Duoc, Pai hoc Y Duoc Thanh phd Hé
Chi Minh trong cham soc tho.
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DEVELOPMENT OF AN ELISA USING THE SURFACE ANTIGEN ONE PROTEIN TO
DETECT FOR STREPTOCOCCUS SUIS INFECTION

Tran Thi Bich Chieu', Vo Minh Hoa', Phan Nha Uyen', Tran Manh Hung’, Nguyen Van Vinh Chau’,
Ngo Thi Hoa"¥

!Centre for Tropical Medicine, Oxford University Clinical Research Unit, Ho Chi Minh City
University of Medicine and Pharmacy, Ho Chi Minh City
’Hospital for Tropical Diseases, Ho Chi Minh City

SUMMARY

Streptococcus suis (S. suis) is one of the most important pathogens to cause acute bacterial meningitis in
Viet Nam and other Asia countries including Thailand and Hongkong. We investigated the potential of using
ELISA with the SAO protein as antigen to detect for S. suis specific sero positive. An SAO specific antibody
collected from hyperimmunised rabbits was employed to develop the prototype ELISA. S. suis and other
bacterial pathogens were used to validate the sensitivity and specificity of this method. This prototype ELISA
was validated using serum samples collected from meningitis patients to evaluate its application in sero
surveillance. The prototype ELISA protocol included a 0.1mg/well concentration of the cloned and purified
SAO-M antigen; the primary antibody, anti SAO-M protein, and secondary antibody were used at the dilution
of 1:500 and 1:10000, respectively. Rabbit antisera contained specific SAO-M antibody with 100% specificity
and titer of >1:16000. Validating the prototype ELISA using serum samples collected from patients infected
with S. suis and other common pathogens for bacterial meningitis in Vietnam showed the specificity of 95%
and sensitivity of 90%. Our current results confirmed the initial success in developing the prototype ELISA in
diagnosis for S. suis infections and the potential for its future application.

Keywords: Enzyme Linked ImmunoSorbent Assay (ELISA), SAO protein, Streptococcus suis, zoonosis
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