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Thong tin chung: ABSTRACT

Ngay nhan: 26/9/2014 Ascaris suum is a popular parasitic roundworm that infests pigs resulting
Ngay chap nhan: 07/11/2014  failure of health, performance and causing considerable economic losses.
Recombinant vaccines have shown promise for prevention of several helminth

Title: infestations. Several studies have shown that native protein 16-kilodalton
Identification of epitopes (AS16) which was found in larvae and adult worm intestine, hypodermis, and
within Ascaris suum 16 cuticles can induce antibody responses against A. suum larvae in mice and

protein, an applicatim? in pigs. In this study, hydrophobicity and hydrophilicity of AS16, which might
production of recombinant  correlate with antigenicity/immunogenicity characterized by the whole

vaccine against protein, was analyzed by Genetyx version 10.0. Vaccinal effects of
roundworm in pigs recombinant protein AS16 were analyzed in experimental mice BALB/c. The

results of this study showed that major epitope of protein AS16 predictably
Tir khéa: locates within 30G - 604 region and mice intranasally vaccinated with
Ascaris suum, protein Escherichia coli-expressed recombinant AS16, generated a significant
AS16, vac-xin, heo increase in the level of rASI6-specific antibody responses. Findings of this

study provide significant reference for vaccine candidate production based
Keywords: on recombinant—epitope expression against ascariasis in pigs.

Ascaris suum, protein p .

AS16, vaccine, pigs TOM TAT
Ascaris suum la logi giun tron ky sinh phé bzén trén heo, lam giam kha nang
tang trong cua vat chu, gay ton that kinh té ding ké cho nguoi nuéi. Trong
nhitng nam gan day, vdc-xin tdi t6 hop dwoc danh gid nhw la mét trong
nhitng phiong phdp phong chong bénh hiéu qua cho vdt nudi, trong dé c6
bénh giun diia ¢ heo. Mgt s6 nghién ciu da chimg minh, protein 16-
kilodalton (AS16) dwoc phat hién tir du tring va giun diia treong thanh cé
kha ndng tao phdn ieng mién dich trén chudt va heo. Trong nghién civu nay,
chiing t6i tién phan tich cdc dac diém vé tinh ky nwde va wa nieée ciia phan tir
protein AS16 dia trén phan mém Genetyx phién ban 10.0 daé d dodn vi tri
quyét dinh khang nguyén trong phdn doan nay va tién hanh danh gia hiéu
qua mién dich ciia phin tir protein tdi t6 hop AS16 dwoc tiém chung o chuot
thi nghiém BALB/c. Két qua cho thdy, quyét dinh khing nguyén cia phin tir
protein AS16 duoc dy doan dinh vi tai vi tri 30G - 604, chudt dwegc tiém voi
phan tir protein tdi t6 hop AS16 véi GST dwoc biéu hién qua Escherichia coli
BL21, di tao phan iing mién dich y nghia trén chugt. Nhitng két qud thu dwoc
€ la néi dung tham khdo quan trong trong viéc san xudt vdc-xin tdi t6 hop
diea trén quyét dinh khang nguyén 30G - 604 dé phong bénh giun dila & heo.
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1 PAT VAN BE

Ascaris lumbricoides va Ascaris suum (thudc
ho Ascarididae) 1a nhém ky sinh phd bién & nguoi
va heo. Giun diia 4. lumbricoides gy nhiém gan
1,2 ty nguoi trén toan thé gioi (De Silva ef al.,
2003). Su lay nhiém ky sinh nay & nguoi dugc ghi
nhan chil yéu & cac nude nhiét di va can nhiét doi
(WHO, 2006). Bén canh d06, 4. suum 1a mdt loai ky
sinh gdy bénh giun dlia & heo véi ty 1€ cao
(Roepstorff, 1998; Nansen, 1999). Giun diia ¢ heo
gdy anh huong dén stc khoe va lam giam ning
suat cua heo, dan dén nhiing thiét hai kinh té dang
ké cho nganh chan nudi (Stewart, 1988). Nhiéu
nghién ctru dd cho thay hai loai nay c6 dic diém
sinh hoc gan nhau nhu vé di truyén, tinh sinh mién
dich va dic diém gdy bénh. Mot sé nghién ctru
cling da ching minh rang 4. lumbricoides & ngudi
¢6 thé lay nhiém sang heo va nguoc lai (Takata,
1951; Galvin, 1968). Hon nira, mot s6 tac gia
khing dinh ring heo c6 thé ngudn lay nhiém giun
dlia cho con ngudi (Anderson, 1995; Peng, 2003).
Do d6, viée kiém soat bénh giun diia ¢ dong vat
can phai dugc quan tdm, dugc xem nhu la mot
trong nhiing giai phap lam giam bénh diia ¢ nguoi
gy ra boi A. suum.

Mic du c¢6 nhiéu loai khang nguyén da dwoc
nghién ciru trong viéc phong bénh giun diia dugc
thuc hién ¢ phong thi nghiém, tuy nhién nhiing
khang nguyén nay mang tinh tuong dong véi
protein ctia vat chu, diéu nay c6 thé giy ra su
khong hiéu qua trong qua trinh tao mién dich khi
duogc tiém phong. Protein 4. suum 16 kDa (AS16)
duogc phat hién tur dich Xuét cua du trung L3 cua
giun diia, dugc xac dinh thanh phﬁn & cac vi tri
trong rudt, 16p ha bi & ca 4u tring va giun truong
thanh, hién dién ca giun dlia nguoi va heo ma
khong c6 su trong ddng protein cta dong vat co vi
(Tsuji et al., 2003). Kha ning sinh mién dich ctia
AS16 dugc xac dinh trén chudt thi nghiém va
khang thé sinh ra tir khdng nguyén nay gitp giam
sO lugng au tring xuat hién ¢ chudt gay nhiém
(Tsuji et al., 2003). Tt nhiing 1y do trén, phan tir
protein ASl6 dugc lua chon dé bleu hién qua
phuong phap tong ‘hop protein tai t6 hop nham
phuc vu cho san xuit thwong mai. Cac dic diém Ve
khang nguyén protein AS16 va hiéu qui tao mién
dich cuia vic-xin tai to hop nay dugc xac dinh. Két
qua nghién clru co thé thong tin quan trong cho
viéc san xuét vacine tai t6 hgp phong chong bénh
giun diia ¢ heo ciing nhu & nguoi.

2 PHUONG PHAP NGHIEN CUU
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2.1 Vit liéu thi nghiém

Dong vat thi nghiém

Chudt bach BABL/c, sach bénh, tir 6-8 tuin
tudi (Japan Clea Co. Tokyo, Japan) dugc st dung
trong nghién cuu nay. Chudt dugc nudi trong
phong thi nghiém dat yéu cau. Cac thi nghiém trén
dong vat dugc thyc hién theo b tiéu chuén cua
truong Pai hoc Tokyo.

Thiét bi

May ly tdm lanh, may ludn nhiét, budng cdy, ta
4m, may doc ELISA VERSA max microplate
reader, may quang phé, bd dién di protein va
Western blot.

Héa chat sinh pham

B¢ kit dung hop DNA Ver2.1 (Takara Bio INC,
Japan), enzyme cét gigi han EcoRI, Xhol (Takara,
Nhat Ban), bo kit phan ung PCR (Toyobo, Nhat
Ban), by kit ly trich DNA Wizard® Plus SV
Minipreps DNA Purification System (Promega,
Madison, USA), ching E.coli BL21 biéu hién (In
vitrogen, Carlsbad CA, USA), b6 kit ly trich
protein tai t6 hop affinity matrix Glutathione
Sepharose® 4B (GE Healthcare, Uppsala,
Sweden), khang thé dbi chimg dwong AS16 (Vién
Thi y Qudc gia Nhat Ban), khang thé d6i ching
am duoc léy chudt sach bénh, khang thé tha hai
dugc 14y tr khang huyét thanh tho (rabit antimouse
IgG antibodies) (Benthyl, Delta West, Australia)
duoc sir dung trong ELISA va Western blot, TMB
peroxidase (KPL Inc, Maryland, USA).

2.2 Phwong phap nghién ciu
Phan tich dac diém héa hoc dua trén phdn mém

Gene ma hoa protein AS16 tir 4. suum (chudi
trinh ty dugc trich tr dit li€u ngdn hang gene
DDBJ/EMBL/Genbank database véi sb truy cip
ABO089179) dugc dang ky boi National Center for
Biotechnology Information (NCBI). Trong nghién
ctru nay AS16 c6 396bp ma hda cho cac amino
acid tir 19Q dén 150A. Phan mém Genetyx 10.0-
Win DNA (Software Inc, Tokyo, Japan) dugc st
dung dé phan tich cac dic diém hoa hoc, trinh tu
ma hoa cho phan tur protein. Trong lugng phan ti,
dic diém ky nudc va wa nude, diém dang dién pl
(isoelectric point) cling duoc xac dinh.

Phan trng PCR khuéch dai DNA

Chuén bi dung hop vao pGex-5X3 vector: Dé
chuan bi nhan dong gene dich AS16 vao vector
bieu hién pGex-5X3 (GE Healthcare, Uppsala,
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Sweden). Chudi trinh twy DNA cua AS16 dugc
khuéch dai béng phan Gng PCR st dung bo cap
mdi dugce thiét ké bai phong thi nghiém Laboratory
of Global Animal Resources Science.

(mdi xudi 5’GGGGAATTCATGCCAAACAC
CATCACGCGTACCA 3’

mdi nguoc 5’CCCCTCGAGTTACGCACCG
CCAGCGATTGC 3°).

Qua trinh téng hop DNA duoc thuc hién qua 35
chu ky voi chu trinh nhiét nhu sau:

Giai doan bién tinh & 98°C: 10 gidy,

Giai doan bat cap ¢ 60°C: 30 giay,

Giai doan tong hop 68°C: 60 gidy.

Trén cép (;Ioan nay moi ¢ thi‘ét ké trinh tu cua
hai enzyme cat giéi han EcoRI nam trén doan méi
xu6i va Xhol trén doan moi ngugce. Ca hai san
pham PCR va vector biéu hién pGex-5X3 dugc cat
boi hai enzyme cat gi6i han trén. Cudi cung san
pham dich tr PCR duoc dung hop v6i plasmid
bang bo kit DNA Ver2.1 (Takara Bio INC, Japan).

Chuan bi dung hop pColdl vector: Quy trinh
dung hop AS16 vao vector bi€u hién pColdl dugc
thuc hién twong tu nhu mo ta trén.

San xudt protein tdi té hop (4S16_GST)

Protein tai t6 hgp AS16 dung hop voéi GST
(Glutathione S  transferase) va  His-tagged
(Histidine tagged) dwoc tong hop trén vi khuan E.
coli dong BL21. Quy trinh dugc thyc hién theo
huéng dan ciia nha san xudt cia mdi loai vector
biéu hién.

Tiém chung

Chuot thi nghiém dugc phan thanh 2 nhém (10
con/nhém). Nhom thu nhét, mdi chudt dugc tiém
50 pg protein tai t6 hop AS16_GST két hop voi ta
dugc Freund’s Complete Adjuvant (FCA, DIFCO,
Detroit, MI, USA) véi thé tich 200 pl. Nhém thi
hai chi dwgc tiém v&i FCA nhu nhom dbi chimg.
Tt ca cac nhom dugce tiém ching dudi da lap lai 3
lan v6i ndng do protein gidng nhau lan lugt vao
cac ngay 1, ngay 14 va ngay 21. Huyet thanh cubi
cung dugc thu thap sau 2 tuan tir lan tiém chung
thir ba dé kiém tra phan mg mién dich. B tri thi
nghiém dugc thyc hién qua 3 lan lap lai. Hi¢u gia
khang thé dugc xac dinh bing d6 hip phu trung
binh + SD.

2.3 Phan tng ELISA va phan irng Western blot

DPé x4c dinh tinh sinh mién dich cta phan
tir protein, phan ung ELISA va Western blot dugc
su dung.
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Phan vmg ELISA

Dia nhya 96 giéng (Techno Plastic Products,
Trasadingen, Switzerland) dugc phu vai 25 ng cho
mdi giéng trong 50 ul protein tai to hop rAS16_His
duoc pha vai bicarbonate buffer 0,1M va u ¢ 4°C
trong 12h. Cac giéng dugc raa sach véi 0.1%
Triton-X 100/PBS sau d6 dugc u ¢ nhiét d6 phong
trong 1 gio voi 200 pl 3% skim milk/PBS. Cac
giéng tiép tuc dugc u ¢ 37°C véi 100 pl huyét
thanh dugc thu thap duoc pha voi 1% skim
milk/PBS. Céc giéng dugc u trong vong 1 gid véi
100 pl khang huyét thanh ngua (Benthyl, Delta
West, Australia) véi do pha lodng 1:2.000. Giéng
dugc rira 30 phit trong phong t6i véi 100 ul TMB
peroxidase (KPL Inc, Maryland, USA). Phan tng
duge két thiic v6i 50 pl 1M H2SO4. Phan tmg két
hop giita khang nguyén va khang thé trong ELISA
duoc xac dinh boi gia tri d0 mat quang & budc
song 450 nm bang may doc VERSA max
microplate reader (Molecular devices, California,
USA).

Phan vtng Western blot

0,01 pg protein tai t6 hop AS16 véi GST duoc
str dung trong di¢n di protein gel 15% SDS-PAGE,
sau d6 dugc chuyén sang mang loc PVDF
Immobilon-P kich thudc 0,45 pm (Millipore, MA,
USA), tiép theo mang loc dwoc u véi huyét thanh
khang protein tai to hop AS16 His (khang thé thi
nhit). Sau d6, mang PVDF tiép tuc dwoc 0 véi
khang huyét thanh chuot (khang thé thir hai)
(Benthyl, Delta West, Australia). Sau khi dugc u
v6i khang thé thir hai, protein dwoc hién thi véi tac
chat ECL western blotting.

2.4 Phin tich thong ké

Hiéu gid khang thé trong phan tmg ELISA
dugc xac dinh béng gia tri OD450 nm. So sanh sy
khéc biét gia tri trung binh OD giira cdc nhom ti€m
chung dugc thue hién phan tich Annova mot chiéu
va phép thua T, vdi d0 tin cay 95%.

3 KET QUA VA THAO LUAN

3.1 Kétqua phan tich dic (jiém khang
nguyén cia AS16 bang phan mém Genetyx 10.0

Phan tir protein AS16 dugc két hop tir 132 acid
amin, khong bao gdém peptide tin hiéu (signal
peptide), dwoc chia ra thanh 5 doan peptide gém
khoang 30 acid amin cho mdi doan. Sy phan chia
nay dugc thuc hién dya trén tinh toan cac ving ky
nudc va ua nudc trong phan tir protein ASI16.
Nhing dic diém ky nude va ua nudc nay cé thé
lién quan truc tiép dén dic diém khang nguyén va
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tinh sinh mién dich cua phan tir protein ASI16.
Phén tich dic diém sinh hoa cua protein dugc xac
dinh dya theo phuong phap cua Hoop-Woods va
dugc thuc hién trén phdn mém Genetyx 10.0. Qua
Hinh 1 cho thdy, mtic d6 ky nudc cia phan tir
protein AS16 dugc xac dinh trong vung AS16.30-
60. Cac ving ky nudc tiép theo duoc sip xép theo
cac vi tri lan luot 1a AS16.121-150, AS16.90-121,
AS16.60-90. Nguoc lai, phan doan AS16.19-35 1a
doan ua nude nhat.

S6 chuyén dé: Nong nghiép (2014)(2): 100-106

Dua trén két qua phan tich phan mém, chﬁng ta
co thé xac dinh dic diém sinh héa va du doan vj tri
quyét dinh khang nguyén trude khi thyc hién cac
thi nghiém kiém tra tinh sinh mién dich cua khang
nguyén nay. Theo Hopp and Woods, 1981 c6 thé
du doan dugc vi tri cia nhitng quyét dinh khang
nguyén nam vao nhimng doan ua nudc trong mot
phén tir protein. Do do, tir phan tich nhimg déc
diém trén cho thay nhimg quyét dinh khang nguyén
quan trong cua phan tir protein AS16 c6 thé dinh vi
tai cac phan vung AS16.30-60, AS16.90-121 va
AS16.121-150.

Tinh ky nudc
|
1211 150A
60A 90A
1.80 35G
- 30G J
M /\ V/\ n
IV I
AS16 (19Q-150A)
-1.80 ’
€ > €= > € > €= < >
Signal peptide 19Q-35A 30G-60A 60A-90A 90A-1211 1211-150A
-3.00 . . . . (AR)
1 31 61 91 121 151

Tinh wa nudc

Hinh 1: Pic diém wa nuwéc va ky nwéc ciia phin tir protein AS16. Phén tich héa hoc ciia phén tir
protein dugc thue hién trén phan mém Genetyx 10.0. Pic diém ky nuwée va wa nwée dwge xac dinh
theo phuwong phap Hoop-Woods

3.2 Biéu hién va phén tich dac diém héa
hoc cia protein tai to hop AS16

Dé tranh phan tmng chéo tir trén cung doan
protein dung hop, hai vector gdm pGex-5X3 va
pColdl, hinh thanh nén lan luot hai protein tai to
hop Glutathione S transferase (GST) va Histidine-
tagged (His-tagged). Poan gene ma hoa cho
protein AS16 duoc téng hgp bang phan timg PCR.
San pham khuéch dai tir phan tng PCR duoc chén
vao cac vector biéu hién trén. Sy tong hop protein
tai to hop dugc thyuc hién qua vi khuan E. coli dong
BL21.
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Protein tai t6 hop trong GST head duoc tinh
loc bang phuong phap sic ky i lyc (affinity
chromatography). Dich chiét xuat tir té bao E.coli
dugc tinh loc dé co protein tai t6 hop tinh khiét.
Qua biéu hién trén gel dién di SDS-PAGE, protein
tai to hop chiét xuit duoc xac dinh dat do tinh
khiét 1a 99%.

Vi trong luong phan tir cia phin GST la
26kDa, do d6, téng trong lwong phén tir ciia protein
tai t6 hop AS16_GST la 40,50 kDa. Tuy nhién,
trong lugng phan tr quan sat dugc cua protein tai
td hop rAS16 1a 37,5 kDa. Tuong tu, protein AS16
ciing duoc tong hop tir vector biéu hién pColdl &
15°C va dugc chiét xuat bang Ni-NTA agarose
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trong cot sdc ky. Protein muc ti€u dugc quan sat
trén SDS-PAGE véi trong lugng phén tir 1a 18kDa.
Sy khéc biét gitra trong lugng phén tir 1y thuyét va
biéu hién trén SDS-PAGE ciing dugc nhan biét
trong biéu hién protein tai t6 hop véi His-tagged.
Theo 1y thuyét, protein tai to hgp AS16_GST duoc
céu tao tr 2 phan doan AS16 va GST do do, sau
khi thyc hién phan tmg phén cit 2 phan nay s& tach
1di va duoc biéu hién trén SDS-PAGE theo trong
lwong phan tir twong tng lan lugt AS16:14,5kDa
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A. Lane 1: thuwée chuin
(Precision Plus
Protein™ Unstained
Standards, Biorad); lane
2: GST ty do; lane 3:
protein tdi t6 hop AS16
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va GST:26kDa. Tuy nhién, qua phan ung dién di
protein, AS16 protein khong dugc phat hién trén
SDS-PAGE sau khi sir dung yéu t6 Xa (Novagen,
EMD Biosciences, Germany), trong lwong cua
GST sau phan ng cit di chuyén cung vi tri cua
GST tur do (két qua khong duge cong bd). Didu nay
chung to, dic diém héa hoc ty nhién ciia doan
protein AS16 nay di tao nén su di chuyén khac véi
kich thude 1y thuyét.
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B. Lane I: thwéc chuin
(Precision Plus Protein™
Unstained Standards,
Biorad); lane 2: protein tdai
16 hop AS16 (rAS16_His)

Hinh 2: Biéu hi¢n protein tai to hgp AS16 véi GST va Histidine-tagged trén dién di SDS-PAGE 15%

A. Biéu hién protein tdi té hop AS16 véi GST. B. Biéu hién protein tdi té hop AS16 véi Histidine tagged

3.3 Danh gia tinh trdi mién dich _
(immunodominance) ctia protein tai td hgp AS16
bang phwong phap ELISA va Western blot

Dic diém khang nguyén cua protein tai to hop
AS16 dugc danh gia qua phan Gng ELISA va
Western blot. Protein dung hop véi GST duogc
chiét xuét sir dung nhu 1a khang nguyén trong phan
tmg ELISA va dugc xac dinh boi khang thé dic
hi€u AS16 thu duoc tir chudt duge tiém vdi protein
tai to hop AS16 voi His-tagged (rAS16 His) do
pha loang 1:4.000. Tin hi¢u phan Gng gitta khang
nguyén va khang thé dugc do boi gia tri do mat
quang & budc song 450 nm. Qua Hinh 3 cho théy,
khong co phan tung gitta khang nguyén dugc st
dung 1a GST ty do va khang thé khang rAS16_His.
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Piéu nay cho thdy khong c6 phan tng chéo giita
khéang thé khang AS16 His va protein GST.

Tinh khang nguyén cta protein AS16 tiép tuc
dugc phan tich bang phan tmg Western blot.
Protein tai t hop v6i GST protein duoc dua vao
gel dién di SDS-PAGE, sau d6 dugc chuyén sang
mang loc PVDF. Phan tmg mién dich dugc biéu
hién bang TMB substract. Dic diém khang nguyén
duoc phén biét qua do ddm cua vach protein trén
mang PVDF. Két qua cho théy, protein AS16 duoc
phat hién boi khang thé rAS16_His, trong khi d6
thi khong co tin nao cta phan tng gitta GST tu do
va khang thé khang rAS16_His. Két qua nay gitp
xac nhan cho két qua phan tich tir ELISA.
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Hinh 3: Panh gia tinh trdi mién dich ciia protein tai t6 hgp AS16 bang phwong phap ELISA va
Western blot

A. So sénh tinh tréi mién dich gitta protein tdi 16 hop AS1 6_GST va GST tyr do dwoc sir dung nhir khang nguyén trong
phdn ung ELISA (p<0,05). B. Két qua phan tich tinh sinh mien dich dwoc khang dinh bang phan trng Western blot. Lane

1: thuéce chuan, lane 2: GST tw do, lane 3: ASI 6 GST

3.4 Panh gia tinh sinh mién dich
(immunogenicity) clia protein tai to hgp AS16_GST

Protein tai to hop gin véi GST duoc st dung
nhu 12 khang nguyén sinh mién dich (immunogens)
tiém ching cho chugt BABL/c. Protein téi t6 hop
AS16_GST chiét xuit dugc phdi hop vai ta dugc

FCA trong tiém chung dé dat mién dich tdi wu.
Hiéu gia khang thé cua chudt tiém phong duoc xac
dinh bang phan tmg ELISA. Qua két qua cho thdy,
chuot tiém véi AS16 c6 phan tmg mién dich dic
hiéu cao hon so vdi nhom chi tiém ta dugc FCA va
su khac biét nay c6 y nghia théng ké (p<0,05).

024
022 -+
020 -+
018 -~
016 -~
014 -
012 -+
010 -

008 -

Gia tri OD , 450nm

006 -

004 -+

000 -~

Taduoc FCA

arAsl6e.7_GST

Hinh 4: Phan tng mién dich ciia chudt dworc tiém véi rAS16_GST

Hiéu gi¢ deoc biéu hién lity thira 2 (p<0,05)
4 KET LUAN

— Tu nhing phan tich dac Qiém hoa hoc cua
phan tir protein AS16 bang phan mém Genetyx
10.0, quyét dinh khang nguyén chu cta yéu phan ti
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nay dugc dy doan dinh vi tai phan doan 30G —
60A. Didu nay goi y cho nhiing nghién ctru sau nay
vé viée sir dung peptide 30G — 60A trong viéc san
Xuit protein tai t6 hgp nhim nang cao hiéu qua
mién dich phong chéng bénh giun diia & heo.
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— Protein tai t6 hop AS16 dung hop v6i GST
va His-tagged tuong dong voi dac diém cua protein
AS16 tr nhién va AS16_GST tao phan tmg mién
dich hiéu qua ¢ chudt thi nghiém. Piéu nay mang
lai cho viéc phong chéng bénh giun diia ¢ heo va
ngudi bang protein tai to hop.
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