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ABSTRACT

Streptococcus iniae is a recognised pathogen of hemorrhage impacting aquaculture
production of Asean seabass Lates calcarifer (Bloch, 1790). However, it is difficult when
analyses of bacterial antigens and the immune response after vaccination because S. iniae is a
Gram-positive bacteria and the cell wall had to be degraded before processing for SDS-
PAGE. Different methods for degradation the cell wall of S. iniae isolates to perform protein
profiles by using SDS-PAGE were evaluated. Characterize isolates of S. iniae from Lates
calcarifer perform the degradation processes included treatment with acetone, lysine,
mutanolysine as well as sonication. Each of the degradation process was performed separately
or in combinations of sonication. Among the methods had been tested, degradation process by
acetone, lysine, sonication or combination showed unclearly band or no band on the
electrophoresis gel. Meanwhile, using mutanolysine performed best result with fully detected
protein profile as clearly bands between 10 to 100 kDa.

PAT VAN PE

Streptococcus 1a mot trong nhitng tac nhan gay bénh cho cac déi twong nudi trong thuy san,
chling c6 thé gay chét c& véi s6 lugng I6n va gay thiét hai vé kinh té cho ngudi nudi. Vao nim
1976, Streptococcus iniae lan dau tién dugc phan lap tir 6 viém mua dudi da cia ca heo nuéc
ngot song Amazone (Inia geoffrensis) nudi tai San Francisco, Hoa Ky (Pier and Madin 1976).
Tir d6 dén nay, vi khuan nay dugc bao céo la gy rat nhiéu dich bénh véi ty 1¢ chét cao o ca
nudc ngot va nudc bién tai nhidu quéc gia trén thé gici nhu Nhat Ban (Kitao., Aoki. et al.
1981), Israel (Eldar, Frelier et al. 1995), Hoa Ky (Perera, Johnson et al. 1994), Uc (Bromage,
1999).

Rt nhiéu bao co khoa hoc d& cap dén bénh do S.iniae trén c& rd phi (Oreochromis spp.) nudi
cdng nghiép tai nhidu qudc gia trén thé gisi. Gan day nhat d4 c6 thong tin S.iniae duoc phan
lap tir ¢ rd phi nudi tai Viét Nam (Tuan, Nho et al. 2000). Tai Nhat Ban, cac loai c& bién nudi
nhu ¢4 cam (Seriola quinqueradiata), c4 bon (Paralichthys olivaceus), ca hong (Pargrus
major) va mot s6 loai ca nuéc ngot nhu caayu (Plecoglossus altivelis) chiu rat nhiéu thiét hai
do S. iniae. Mot sb loai ca nudi & cac nudc chau A nhu ca chém (Lates calcarifer), c& mi
(Epinephelus spp.), ca hong (Lutjanus spp.) ciing bi nhiéms. Iniae (Kitao 1993).

Hién nay nganh cong nghiép nubi cd chém trén dia ban tinh Khanh Hoa ciing khong tranh
khoi tinh trang dich bénh do S. iniae gay ra. S. iniae gay bénh duc mat, 1o loét, xuat huyét trén
da & ca chém (Lates calcarifer) va gay ton that I6n cho nganh nudi trong thiry san dia phuong.
S. iniae ¢6 dang hinh cau, c6 thé riéng l¢, thanh cap hay tao thanh chudi. S.iniae 1a vi khuan
Gram duong voi thanh té bao day, vi vay viéc phan tich khang nguyén va dap tng mién dich
sau khi tiém vaccine la tro ngai lon.

Hién nay, SDS-PAGE la phuong phap dién di trén polyacrylamide gel véi sy c6 mat cia SDS
(sodium sulfate) d& duoc st dung rong rai trong cac nghién cau mién dich. Pay la k¥ thuat
dung trong héa sinh, di truyén va sinh hoc phan tur dé phan tach cac protein theo tinh linh
dong dién di cua chung (Deyl 1983). Nghién ctu nay nham thir nghlem cac phuong phap pha
huy thanh té bao caa cac chung vi khuan S.iniae dugc phan 1ap tir ca chém (Lates calcarifer),
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cu thé 12 xur Iy bang acetone, lysine, mutanolysine va diing séng siéu am hogc két hop 3
phuong phap dau voi song siéu am. T d6 lya chon ra phuong phéap i uu cho vigc Xxir Iy
thanh té bao cua vi khuan S. iniae dé phan tach protein bang SDS-PAGE.

VAT LIEU VA PHUONG PHAP
Phan lap vi khuin Streptococcus iniae tir c& chém

Ca chdm c6 dau hiéu bénh I loét trén da, thdi dudi, duc mit duoc thu thap tai cac ao nudi trén
dia ban tinh Khanh Hoa tir thang 8/2009 dén 8/2010. Ca duoc giai phau thu cac co quan nhu
mat, ndo, than, gan dé phan 1ap vi khuan trén cac méi trudng TSA (Tryptic Soy Agar),(Merk,
Puc), va KF (KF Streptococcus Agar), (Merk, Dac). Vi khuan phan lap duoc tién hanh cac
phuong phap hoa sinh dwoc md ta trong hé thong phan loai cua Bergey (Brenner et al. 2005),
sau d6 st dung bo kit STREP 20 va so sanh nhitng tinh chat vat ly, ho hoc véi
loaiStreptococcus iniae chuan ATCC-29178. Vi khuan S. iniae dugc cat giit & nhiét do -80°C
trong mdi truong nudi cay TSA (Tryptic Soy Agar) c6 bé sung 20% glycerol.

Chuin bi miu té bao vi khuan cho phan tach protein

Vi khuin dugc dua vao trong cac binh Erlenmeyer chira 50 ml Tryptic Soy Broth (TSB) va
dugc nudi cy trong ta lic véi toc do 180 rpm & nhiét do 30°C trong 24 gio. Cac té bao vi
khuan duoc thu thap bang cach ly tam véi tbe do 4000rpm trong 10 phdt ¢ nhiét do 4°C, sau
d6 duoc rira 2 lan véi phosphate buffered saline (PBS) va giitr trong PBS & -20°C trong 24
gio.

Tién trinh phé hay thanh té bao vi khuan duoc xir Iy voi acetone, lysine, mutanolysin va song
siéu am. Mai qua trinh nay c6 thé duoc thyc hién don 1é hoac co thé két hop 3 phuong phap
Vi xur Iy bang song siéu am. Dién di protein SDS-PAGE duoc thuc hién theo phwong phap
caa Laemmli (Laemmli 1970) véi mot sé diéu chinh trong qué trinh xir ly méu dugc mo ta
nhu sau:

Thi nghiém 1: thanh té bao dugc pha huy bang cach dung séng siéu &m va su chuyén dong
cta cac hat thity tinh c6 kich thudc nhé. St dung 50ul PBS (phosphate buffered saline) dé ria
nhitng t& bao vi khudn. Sau d6, dich thé dugc lam lanh trong d4 (khoang 4°C) trong thoi gian
15 pht véi su chuyén dong cua nhfrng hat thuy tinh nho c6 kich thugc 0,1mm (Thompson va
Chassy, 1981). Va dich vi khuan nay tiép tuc duoc xu ly bang song siéu am va giir trong d4
lanh, vé&i nhiét do khoang -4°C (Ames 1974). Phuong phap nay chinh la phuong Pphap dung aé
&p dung cho ca 1 loai vi khuan Vibrio (gram am) gay bénh cho dbi twong nudi trong thuy san.

Thi nghiém 2: pha thanh té bao vi khuan bang acetone-SDS (Bhaduri and Demchick 1983).
Dich huyén phu cia vi khuan (50ul) hodc mau da xir Iy bang séng siéu am (& thi nghiém 1)sé
dugc u lanh 5 phit trong 10 ml acetone-SDS lanh (dugc giir & -20°C)va duoc ly thmvai toe do
4000 rpm trong thoi gian 20 phut. Phan dich bén trén duoc thu thap sau khi d4 loai bo té bao.

Thi nghiém 3: thanh té bao vi khuan duoc pha huy bang lysine, 1,5ml dich huyén phi caa vi
khuan hozcméu d& xu ly bang séng siéu &m (¢ thi nghiém 1) duoc 1 trong 125 pl dung dich
c6 chira lysine (10° units/mg — Sigma 62970-5G-F). Sauk khi & 2 gio ¢ nhiét do 37°C, qué
trinh loai bo t& bao va thu nhan phan dich thé ciing gibng nhu cac thao tac tién hanh véi
acetone ¢ thi nghiém 2.

Thi nghiém 4: phé thanh té bao vi khuan bang hdn hop mutanolysine (Cole, Djordjevic et al.
2008). 3ml dich vi khuan sau khi ly tdm loai bé PBS duoc thém 250 pl SDS 1%. Sau d6, hdn
hop mutanolysin (1 ml TES buffer, 100ul lysozyme (100 mg/ml in TES), 50 ul mutanolysin
(5000 U/ml in 0.1M K;HPQ,, pH6.2) dugc bd sung véi ty 1¢ 2:1 va u trong 2 gio ¢ 37°C.
Dich thé trudc khi loai bo té bao dugc két hop voi qua trinh dung song siéu &m (nhu & thi
nghiém 1) trudc khi bd sung hdn hop mutanolysin.
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Thi nghigm 5: thanh té bao cua vi khuan S.iniae dugc pha huy bang acetone, hogc lysine,
hogc mutanolysine mot cach don I¢. Sau d6 qua trinh loai bo t€ bao va thu phan dich thé ciing
dugc tien hanh giong nhu ¢ cac thi nghiém da deé cap o trén.

Phan tach protein bang SDS-PAGE

5ul cia mau d4 tién hanh & cac thi nghiém dwoc 1am nong & nhiét do 98°C trong 20p10.1 M p-
mercaptoethanol va a trong khoang 12 phit, sau d6 cac dich thé nay dugc dua vao giéngdé
chay dién di acrylamide(12%,200V trong 50 phat)trén hé thong Mini Protean Il xi slab cell
(Bio-Rad). Polyacrylamide Gel duoc tién hanh nhuom bac theo huéng dan caa nha san xuat
(Polyacrylamide GelSilver Staining — BioRad)

KET QUA VA THAO LUAN

Nghién ciru nay tién hanh so sanh cac phuong phap pha hiry thanh té bao cua vi khuan S.iniae
phan I4p tir c& chém (Lates calcarifer), cu thé 1a xt ly bang acetone, lysine, mutanolysine va
dung song siéu am hoic két hop 3 phuong phap vai s6ng siéu am. Hiéu qua caa viéc pha va
mang té bao dugc danh gia dua trén két qua phan tach protein bing SDS-PAGE.

So sanh két qud cac thi nghiém don 1é

Két qua thi nghiém 1 duoc thé hién trén hinh 1 cho thay su phan tach protein trén bang gel
caa cac dich té bao vi khuan da qua xir Iy & thi nghiém 1 theo quy trinh caa vi khuan Vibrio,
ding s6ng siéu &m va chuyén dong cua céc hat thay tinh. Két qua thé hién viéc phan tach
protein sau khi dién di bang SDS-PAGE cua céc vi khuan S. iniae c6 ky hiéu chung la Aup,
Auc, CR3, C4d4 khong cho ra hinh anh céac vach trén bang gel trir nhom vi khuan ddi ching
Vibrio (Hinh 1 ¢t 2). Theo xir Iy mau d6i véi vi khuan Gram am Vibrio thi két qua cho thay
phuong phap nay da khong phi hop dé phan tach protein.

V6i viée tang thoi gian 1am néng trong diéu kién c6 chia 0.1 M p-mercaptoethanol ciing d&
khong cho két qua kha quan hon. Két qua da cho thay vi khuan Vibrio (vi khuan Gram am) da
phan tach protein rét tot vai phuong phap xt Iy mau cua Laemmli, trong khi d6 phwong phap
nay d khéng thanh cong vai nhdm Vi khuan Gram duong S. niae.
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Hinh 1. SDS-PAGE phén tach protein cua | Hinh 2. SDS-PAGE phén t&ch protein cua
Vibrio, Aum, Aue, CRs, C4 Thanh té bao | nhitng mau vi khuan xir ly thanh té bao vi
duoc phé huy tir viéc chuan bi mau bang sy | khuan bang acetone-SDS Vvéi Aum (cot 1),
va dap caa cac hat thuy tinh va song diéu | Au. (cot 2), C4 (cot 3, 5), CR3 (cot 4), Rial
am (cot 4, 5 and cot 8, 9), bang cach gitr | (cot 6). Chi acetone-SDS chay & cot 7 va cot
lanh 30 phat (cot 3 va cot 6, 7), Vibrio (vi| 8 la maker proteins (molecular weight
khuan Gram am) (cot 2). Cot 1 la maker | MW, kDa).

proteins (MW, kDa). Mau duoc lam ndng
vGi 0.1 M B-mercaptoethanol trong 6 phat
(cot1,2,3,4,5,6va 12 phat (cot 7,8,9).
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Phan tach protein cua cac chung vi khuan S. iniae c¢6 ky hiéu chung Aup, Auc, Cs, CR3, Ril
chuan bi bang acetone-SDS thé hién két qua phan tach protein bang SDS-PAGE trén Hinh
2.Nhin chung, su thé hién cac vach protein trén bang gel rat 12 mo nhat. Mic du phuong phap
nay ciing d& thanh cong cho mot sé nhém vi khuan Gram duong trong nhitng nghién ciu
truge day nhu 1a Staphylococcus aureus, , Bacillus cereus, va vi khuan Gram am Escherichia
coli (Bhaduri and Demchick 1983), tuy nhién, voi két qua thé hién trén Hinh 2 cho thiy
phuong phép thir nghiém véi aceton-SDS da khdng thanh cong cho thanh té bao cuaa vi khuan
Streptoccoci.

Aom A G CR3 A b O CR3 Mic du, theo mot s bao cdo trudc day thi
thanh té bao vi khuan khdng bén vai lysine,
nhung thir nghiém bang lysine, viéc xir Iy mau
vi khuan S. iniae da khong chi ra nhitng vach
protein cuia vi khuan rd rang trén bang gel
(Hinh 3). Chting to, ddi voi vi khuan S. iniae
duoc xur ly trong thi nghiém 3 cho thay thanh
té bao khong thé bi tac dong bai lysine.

wB

a7.4-

B6.2

A5

.0

21.5-

14.4.

Qua két qua bang gel cia hinh 4, va 5 cho
thay cac vach protein cua nhitng mau dugc X

Hinh 3. SDS-PAGE phan tach protein cua | Y bang song siéu am hoac mutanolysin Ia ro
nhitng mau vi khuan xi Iy thanh té bao vi | rang hon ca. Phan phan tach protein. Qua ket
khuan bing lysine véi Aum (cot 2, 6), Au, | 9ud bang gel cta hinh 4, va 5 cho thay cac
(cot 3, 7), C4 (cot 4, 8), CR3 (cot 5, 9). Cot v;;ch p_rﬁoteAln Cuavnhung mau _duqc xu \Iy bang
1 1a maker proteins (MW, kDa). Ty 1& mau sgng 3|§u am hoalc mutano_lysnl la ro ran% hon
va buffer 1a 1:1 (c6t 2,3,4,5) va v Ié miu va | €& Prjan Phan _t?ch Qroteln cua vi .khuan Sq.
buffer 1a 1:2 (c6t 6,7,8,9). niae ¢ thir nghiém bang mutanolysin don 1¢

cho két qua cac vach protein trén bang gel ro
rang hon so voi két qua cua viéc két “hop mutanolysine véi song siéu am (Hlnh 4,5). Qua két
qua chay dién di SDS-PAGE cho thy vi tri cia nhitng vach protein cua cac mau la twong tu
nhau trong khoang tir 10 ¢én 100kDa va chi khac nhau vé cudng do caa ching (Hinh 4). Vi
ty 1¢ cua buffer va mau cao hon cho ra két qua phan tach protein cua vi khuan rd nét hon ¢ ty
& thap (Hinh 5).

(A) (B)
5t RS Rial Aum C4 CR3 Auc St C4 RS CRE3 Rial Auc Aum

MW MW

oT7.4=
556.2=

97.4-
66.2-

45.0- 45.0-

31.0-

-
LR 21.5-
14.4~ 14,4+

Hinh 4. SDS-PAGE phan téch protein cua nhitng mau vi khuan xu Iy thanh té bao vi khuan
bang mutanolysin (A) va bang séng siéu am (B). Cot St (standard) 1a maker proteins (MW,
kDa).
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So sanh két qud cac thi nghiém két hep

Két qua cua viéc két hop cac phuong phap khac nhau & cac thir nghiém ciing duoc chi ra trén
Hinh 4 va Hinh 5.Két qua cho thiy viéc xtr ly mau khi két hop song siéu am véi lysine phé va
thanh té bao tét hon 1a lysine hodc song siéu &m hoat dong don 1é. H6n hop mutanolysin trong
thi nghiém 4 ciing chi ra duoc sy thé hién nhitng vach protein r rang trén gel va tot hon 1a
viéc két hop mutanolysin va song siéu am (Hinh 4). Va véi ty & mau va buffer cang cao thi
do6 rd nét cua cac vach protein trén bang gel duoc thé hién.

(A) (B)

A Es 4 CR3 A 257 Rl

St

ES 1R:'aI Aum C4 CR3 Auc
 aal
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144

Hinh 5. SDS-PAGE phan téch protein ciia nhitng mau vi khuan xi Iy thanh té bao vi khuan
bang mutanolysin ket hop véi song siéu am (A) ty I¢ mau voi buffer 1a 2:1 (B) va ty Ié cao
hon ciia mau va buffer la 4:1. Cot St (standard) 1a maker proteins (MW, kDa).

Tom lai, tir két qua so sanh cac thir nghiém pha vo mang té bao vi khuan theo kiéu don 1¢
hoic két hop thi hdn hop mutanolysin hoat dong don 1¢ van cho ra két qua tot hon ca. Chinh
vi vay, nghién ctru nay cho thay hon hgp mutanolysin ¢ thé pha v cau trac thanh té bao dé
phan tach protein bang SDS-PAGE.

S& di pha v thanh té bao bang mutanolysin cho hiéu qua tét c6 thé 1a do mutanolysin d tac
dong 1én céu tric thanh té bao vi khuan S. iniae. Nhu da biét, cdu trdc thanh té bao cua vi
khuan Gram dwong khac véi vi khuan Gram am & 16p peptidoglycan rat day va khong cé 16p
mang ngoai. Thanh té bao vi khuan dugc ciu tao tir cac don phin murein ( cOn goi la
peptldoglucan hay glucopeptlt) (Ton-That, Marraffini et al. 2004). Peptidoglycan la loai
polyme x4p, kha bén Vung, C4u tao bai 3 thanh phan N-Acetylglucosamin (G), Acid N-
Acetylmuramic (M) va tetrapeptid chira ca D- va L- acid amin.

MGi lién két gitra cac chit trong don phan: G va M lién két v6i nhau boi lien két 1-4 B
glucozit. Cac axit amin lién két véi nhau va lién két vsi M boi lién két pettit. Cac don phan
lién két v&i nhau dé tao 16p thanh viing chic.Giita M cia don phan nay véi G cia don phan
ké tiép ciing lién két v6i nhau boi lién két 1-4 B glucozit tao thanh lién két chudi doc cua
thanh té bao. Lién két 1-4 B glucozit bi enzyme lysosine cat dut , do d6 thanh té bao bi thuy
phan boi lysosine.(Heijenoort 2001). Chirc nang chinh cua mang té bao chinh 1a 16p vo bao
boc ngoai va tham thiu. Thanh té bao duy tri cho cac té bao vi khuan c6 hinh dang xac dinh
va con dong vai tro khdng thé thiéu trong viéc van chuyenr protein dén bé mat té bao
(Sjoquist, Movitz et al. 1972; Navarre and Schneewind 1999) . Hau hét thanh té bao cua vi
khuan Gram duong khong c6 kha ning bén véi sy phan hay caa lysozyme (Chassy and
Giuffrida 1980). Nén trong céc thir nghiém lysosine dwoc dung dé pha vo thanh té bao vi
khuan.

Mutanolysin, 13 mét loai muralytic enzyme duoc chiét suat tir Streptomyces globisporus
1829khi pha v& lién két p-1,4 caa N- acetylglucosamlne trong cau trdc glycan caa
peptidoglycan-polysaccharide polymer, mot céu trac c6 do bén cao bao vé mang té bao vi
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khuan (Yokogawa 1975). Mac du mutanolysin ciing 1a loai enzyme chuyén biét giong nhu
lysin, nhung né c6 phé hoat dong vai I6p peptidoglycan-polysaccharide rong hon han tham
chi tac dong dén cau trdc thanh té bao caa cac ching vi khuan c6 sic bén véi lysozyme nhur 14
Streptococcus pyogenes (nhdm A streptococcus), 1 loai vi khan gay bénh phé bién ¢ nguoi.
Chinh vi vay ma phuong phap str dung mutanolysin dugc st dung dé xir ly thanh té bao caa vi
khuan S. iniae dugc lya chon trong thir nghiém nay. Va két qua da cho thiy viéc phan tach
protein bang SDS-PAGE theo phuong phéap nay da thanh cong.

Nhitng nghién ctru vé protein va khang thé caa S. iniae con rat han ché. Viéc phan tach
protein & cac nghién ctru trudc ho ciing ting xu Iy bang séng siéu am nhiéu lan hoic dung 1
s6 hoa chat nhu cac thi nghiém trong cac nghién ctru da thir va cho ra két qua viéc phan tach
protein ciing tuong tu nhu két qua xur Iy mau véi mutanolysin (Barnes, Young et al. 2003).
Uu diém cua viéc xir Iy bang mutanolysin 1a 6n dinh va cho ra két qua rd rang.

KET LUAN VA PE XUAT

Sau khi tién hanh nghién ctru so sanh cac phuong phap pha hiy thanh té bao caa vi khuan S.
iniae phan lap tir ca chém (Lates calcarifer), cu thé la xu ly bang acetone, lysine,
mutanolysine va ding song siéu am hoic két hop 3 phuong phap vai song siéu am. Hiéu qua
cua viéc pha vd mang té bao duogc danh gia dya trén két qua phan tach protein bang SDS-
PAGE. Trong cac phuong phap da duoc kiém tra, két qua cua viéc pha v& mang té bao vi
khuan bang lysine, aceton, song siéu &m hoic két hgp déu khoéng cho nhing vach rd rang
hozc khdng c6 vach nao trén bang gel dién di. Trong khi d6, str dung mutanolysin cho két qua
tét nhat véi cdc vach r6 rang cua chudi protein ndm trong khoang tir 10 dén 100 kDa. T
nhirng két qua nay s& tao diéu kién cho cac nghién cau vé phan tich khang nguyén va dap tng
mién dich sau khi tiém vaccine ¢ vi khuan Streptococcus iniae vi vi khuan nay duoc xac dinh
la tac nhan gay bénh xuat huyét cho ca chém Lates calcarifer (Bloch, 1790) va gay ton that
I6n cho nganh nudi tréng thuy san.
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