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TOM TAT

Muc dich cua nghién ctu la pha.n tich céu tric, chirc ning vi dic didm di truyén cia phan tir pC8B, hwéng
16 sw chon loc cc kiéu gen co giatri mién dich nham ning cao sirc kkide cho heo. Nghxen ctru sir dyng phuong
phap phén tich trinh tw DNA dé giai mi chudi cDNA va PCR-RFLP dé xac dinh tin s6 kiéu gen/allele tai locus
pC8B & mdt vai giéng heo n6i va ngoai. Két qué chi ra ring, gen pC8B dinh vi & viing q3.3-3.5 ciia nhiém sic
thé 6, véi cDNA kich thuéc 1987 nt mi hoa 611 amino acid. Sy da hinh dugc tim thay tai vi tri 1244A>G
tuéin theo dinh luit Hardy-Weinberg ¢ cac glong heo Chau Au va Mudmg Khuong. Dai phén tir protein pC8B
dugc chu triic tir cac doan protein nho hon, c6 chic néng mién dich va gidu cysteine phu TSP1, LDLa,
MACPF va EGF. Ket qué nghién ciru ggi ¥ ring pC8B 1a img vién tiém ning cho hé thong phong vé tu nhién

cua heo chong lai mdm bénh xam nhiZm.

Tir khéa: cDNA, da hinh, gen pC8, heo, protein
DAT VAN DE

C8 14 mét trong nhitng thanh phan cubi ciing clia
hé théng bd thé, dong vai trd quan trong trong sy
thanh 13p phitc hop tin cong mang (Membrane
Attack Complex MAC). Phan tir protein C8 c6 3
chudi animo acid khic nhau: alpha (C8A), beta
(C8B) va gamma (C8G). Gitra C8A va C8G c6 néi
lién két hoa tri, trong khi C8B két ndi voi C8A-C8G
khong bing lién két nay (Kaufmann et al., 1993;
Tschopp et al., 1981). Doc theo qua trinh hinh thanh
MAC (C5b-C9), C8B la chét trung gian cho sy két
dinh C8 véi C5b-C7 va C8A c6 chirc ning tucmg tac
véi C9. MAC 1a mét phirc hop tn cong mang té bao
vi sinh Vit bang cich tao ra nhimg k& ho trén mang,
ting tinh thim thiu, xdic tic nhanh sy trao d01 chét
bén trong-ngoai mang, din dén su tu huy cua té bao
(Abraha et al., 1988; Esser, 1994). Dic diém phan tir
va tinh da hinh cia gen C8B ciing da duqc nghién
ciru & ngudi va chudt. Vi du: Dot bién c6 thé do
allele 0 (null allele), do sy thay dbi allele 1am gian
doan qué trinh sinh tong hop protein, hodc do mjt
allele bj x6a trong chubi nucleotide (Bellavia et al.,
_1996; Kaufmann et al., 1993; Rogde et al., 1990).
Ngudi ta da tim thdy sy khéc biét di truyén trong gen
C8 c6 mdi quan hé chjt ché véi bénh bang do
(systemic lupus erythematosus) va nhi&m khuin ciu
ndo (menmgococcus) do sy thiéu hut cua protein C8
trong huyét thanh & nguoi (Bellavia ef al., 1996;
Jasin, 1977). Vi vdy, muyc tiéu cua nghién ciru 13 dé i)

phén tich dic diém phédn tir va chic ning cla gen
pC8B, ii) xac dinh vi tri gen pC8B trén nhiém séic
thé va iii) danh gia sy da dang di truyén clia gen
pC8B giira cac giong heo A-Au nhim cung cip thém
théng tin vé sy da dang sinh hoc va lam co so cho
viéc danh gia vai trd ciia pC8B trong hé mién dich tu
nhién cua vt chu.

VAT LIEU VA PHUONG PHAP

Débi twgng thi nghi¢m

Dong vat thi nghi€ém 1a heo tir céc gidng
Hampshire (n = 1), Duroc (n = 1), Berlin Miniature
(n = 1) Pietrain (n = 30), Landrace (n = 29), Muong
Khuong (n = 25). Trong qua trinh thu thdp, cdc miu
gan, tai va chép dudi dugc 1am lanh nhanh trong nito
16ng va sau d6 duoc bio quin & -80°C cho dén khi
phan tich.

Giai ma trinh ty chudi cDNA

DNA hé gen duoc tach chiét tr miu dubi/tai
heo, mRNA va ¢cDNA tr mAu gan (Wimmers ef al.,
2003). Bbn cip mdi dic higu (Do, 2010) c6 chiéu dai
tir 500-527 nt duoc thiét ké bang phin mém pnmer3
(http://frodo.wi.mit. edu/primer3/). Cac cdp moi duge
sap dat dan xen doc theo chudi cDNA cua pC8B
(GenBank DQ333201) v&/ hodc GenBank ti:
775597740 (Hinh 1).
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Phan tmg PCR (20 pl) gém 50 ng cDNA/DNA,
0,2 mM mdi (mdi xudi va ngugc), 50 pM dNTP
(Roth, Karlsruhe, Dirc), 0,5 U Tagq polymerase
(Sigma-Aldrich, Taufkirchen, Puc), 1xTaq buffer va
1,5 mM MgCl, (Sigma-Aldrich, Taufkirchen, Pxrc).

Chu trinh nhiét dugc thuc hién trén TI1

P3 V5 Anh Khoa & Klaus Wimmers

Pirc): 94°C/ 4°; 40x (94°C/ 307", 60°C/ 30", 72°C/
17); 72°C/ 5 San phdm PCR dugc danh gia trén
gel 1% agarose va phudm vdi ethidium bromide.
Trudc khi doc trinh tw DNA bing ABI 310 Gene
Analyzer (Applied Biosystems, Darmstadt, Pirc),
san phdm PCR duoc tinh sach bing phuong phap

Research Thermocycler (Biometra, Gottingen, két tia ethanol.
exon 1 500bp exon 4 exon 7 527bp exon 10
544-564 [967-986> 1474-1493]
1 GenBank DQ333201 1987
507-526) 1009-1028] [1427-1446> 1922-1941]
exon 4 522bp exon 7 exon 9 515bp 3°UTR
> Maixudi

<1 Mdinguoc

Hinh 1. Trinh ty cia cac doan mbi (khung mi t&n) doc theo chudi cDNA cua pC8B (GenBank DQ333201).

Pinh gi4 kiéu gen

Tinh da hinh cia gen dugce phat hién nho vao sy
so snh trinh ty chudi cDNA & c4c mAu cia nhimg
giéng heo khac nhau. pé dénh gié su khac biét kiéu
gen trén cac quén thé, cic miu DNA dugc cit bai
enzyme cit han ché Maell (Fementas, brrc) theo
phuong phap PCR-RFLP. Sau d6 san pham PCR di
phén cit dugc chay dién di trén gel 3% agarose de
xic dinh céc dang allele. Tén sb kiéu gen va tin sb
allele dugc tinh toan bing phuong phap Chi-binh
phuong (x%) dua theo dinh luat Hardy-Weinberg.

KET QUA VA THAO LUAN
Pic diém phan tir cDNA

Chudi cDNA ctia gen pC8B dai 1987 nucleotide
(nt) bao gbm 28 nt clia ving 5°-UTR va 123 nt cia
ving 3°-UTR. Ving mi hoa gdm 1836 nt véi bd ba
mi héa khéi ddu ATG (nt 29-31) va bd ba mi héa
két thic TGA (nt 1862-1864) (GenBank
DQ333201). cDNA ciia pC8B dugc hinh thanh tir 12
exon, trong d6 exon 4 va 5 c6 cung kich thude (142
nt). Cac exon dugc xac dinh dua trén sy so sanh
chudi cDNA cia pC8B voi GenBank CU570701
theo nguyén tic lién két exon 1-GT intron AG-
exon2. Gex} C8B ¢ heo, ngudi, chdé va chudt (12
exon) ¢ so exon nhiéu hon bd (9 exon) (Hinh 4).
Chu triac phan tir cDNA ciia pC8B thé hién sy kha
tuong dong véi c4c loai dong vat hiru nhii nhu ngudi
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(84%, NM_000066), cho (87%, XM_536694), bo
(79%, BC112600) va chudt (79%, AB077306).

Pic diém chudi poplypeptide

Ving mi hoa cua gen pC8B c6 chira 611 amino
acid (GenBank ABDI13969). Peptide tin higu
(SignalP 3.0, Emanuelsson et al., 2007) dugc nhén
dién dén amino acid (a.a) 44 hoic 45. Véi cu triic
nguyén tir CsguoHaz3sNgssOg15S39 va khéi luong phin
tr pC8B (Swiss-ProtTrEMBL, Gasteiger et al.,
2005) dugc ude lugng khoang 69,15 kDa, 16m hon so
véi ngudi (khoang 64 kDa, Schreck et al., 2000)
Protein pC8B bao gdm 27 cysteine va vi thé 13 ciu
nbi disulfide (DiANNA 1.1, Ferre va Clote 2005) co
thé ducc hmh thanh gura Cys -Cys Cys -Cys
Cys’ -Cys?, Cys -Cys®, Cys Cys Cys -Cys
Cyss-Cys”, Cys'o-Cys”, Cys" Cys Cys™ Cys'®,
Cys'’-Cys?, Cys"®-Cys*! va Cys” -Cys25 B5 ba
chubi Asn-Glu-Ser (a.a 56-58), Asn-Phe-Ser (a.a
113-115) va Asn-Val-Thr (a.as 255-257) la nhing
diu hiéu dé nhan biét N-glycosylation (NetNGlyc
1.0, Gupta et al., 2004). Cac tryptophan tai a.a 82, 85
va 563 c6 thé hinh thanh C-mannosylation motifs
(NetCGlyc 1.0, Julenius 2007) & dang WP¥SSW va
WP’® Nhy vao su phan tich cia phan mém
NetGlycate 1.0 (Johansen et al., 2006), cic vi tri
glycation di dugc tiét 16 cho céc lysine 61, 94, 168,
172, 173, 224, 271, 286, 288, 301, 319, 334, 374,
407, 416, 423, 427, 453, 476, 502, 529, 552, 559, v&
599. CAu triic phan tir pC8B chira dyng nhimg mién
protein chic ning gidu cysteine nhv
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thrombospondin-1 (TSP1, a.a 79-129, 5 cysteine),
low-density lipoprotein A (LDLa, a.a 133-169, 6
cysteine), membrane-attack complex/ perforin
(MACPF, a.a 303-510, 2 cysteine), va epidermal
growth factor (EGF, a.a 519-547, 5 cysteme)
(SMART, Schultz et al., 1998). Rosado va dong su
(2007) cho ring nhimg protein chira mién MACPF
d6ng vai trd quan trong 1:rong hé mién dich & déng
vat c6 xuong song. Sy dong dang cao cua protein C8
dugc tim thdy giira heo va ngudi (79%, AAT30576)/
cho6 (79%, XP_536694)/ b6 (85%, AAI12601)/ chudt
(71%, BAC41371).

Sy da dang di truyén

Qué trinh sang loc chiéu dai cDNA cua gen
pC8B di phat hién mét d6t bién diém tai vi tri
nucleotide 1244A->G (codon 406ATC->GTC)
trén exon 8 & nhimg giéng heo khic nhau (Hinh
2). Dot bién nay d3 l1am thay ddi thanh phin cia
amino acid 406Ile>Val trong chudi polypeptide
cla pC8B Qua phén tich cau trac protem su thay
dbi amino acid ndy nim trong ving md hoa
MACPF. Diéu nay c6 thé din dén su thay ddi cdu
tric va chic ndng cua MACPF, protem pC8B
ciing nhuy MAC néi riéng va h¢ thong b6 thé néi

B -~ EXER -~ [N v R K - DR

1244A>G
(406lledVal)

IERER Nhing con s bén trong chl chidu dai doan intron (bp)
Nhézng con sb bén trong chl chidu dai doan exon (bp)

Hinh 2. CAu truc phan t& DNA cia pC8B.

Viung ma héa protein

gt 2497 ag RITN gt 7212 ag EREZIN gt 2406 ag 69 [l WFILEL

chung trong h¢ mién dich & heo.

Qua phan tich kiéu gen trén cac giéng heo
Landrace, Pietrain vA Mudng Khuong bing phuong
phép PCR-RFLP/Maell (Hinh 3), tin sb kiéu gen tai
vi ti 1244A>G tuin theo dinh lujt Hardy-
Weinberg. Cac glong heo Chau Au c6 s da dang
kiéu gen hon giong heo Mudng Khuong, dédc biét 1
& kiéu gen di hgp AG. Nguoc lai, heo Mudimg
Khuong ¢6 tin sb kidu gen dong hop GG cao hon
cac gidng heo khac (Bang 1). Su khéc biét lon vé tin
s6 giita cac allele & cac giong heo Chau Au va
Mudng Khuong c6 thé 1a yeu t6 1am nén sy khang
bénh khic nhau giifa cic giong. Piéu nay c6 thé la
kidu gen dot bién bit lgi “AA” i duge dao thai dan
théng qua qua trinh chon loc tu nhién & heo Muong
Khuong. Theo Lemke et al. (2005), cac giong heo
ban dia Viét Nam c6 ngudn gen qui voi gié tri kinh
té cao. Mot sb thc giad cho rang sirc khang bénh tu
nhién & cac giéng heo ndi tét hon giong heo ngoai
nhung chua duoc minh chimg cuy thé. Yéu t5 khac
biét di truyen 13 mét trong cac nguyén nhén c6 thé
chi ph01 cac thong sé mién dich, hira hen tiém nin
cai tién sirc khoe cho heo trong tuong lai. Thyc té
diéu niy dd dugc chirng minh & ngudi (Bellavia et
al., 1996; Jasin, 1977).

GenBank

DNA
CU570701

TGA

1862
AATAAA ATTAAA
2408 2424

mRNA

AAAAAA
. (Poly A tall) DQ333201

mRNA
AK233291

DNA
CU570701

Protein
ABD13969
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Hinh 3. San pham PCR cét boi Maell.
Nguwoi, nhiém séc thé 1: p32.2
| ‘ 57 32 Mb |57 34 Mb | 57 42 Mb
L I L) LI} LI L LI L) |
CBA (57 320.479-57 383,894 bp) — . _ . C8B (57 394 833-57.431 688) Lz
GenBank NM_000562 . GenBank NM_000066
Heo, nhiém sic thé 6: q33 TN
1 1
I | 110.26 Mb |‘-1027 Mo : : [ l l 11‘035 Mbl
L L L L L L1 L1 L 1 B | | 1 L1 1 1 L1 ] 1
| r L] L) L T LI L} L T ] L} L] L) T LB T LI} 1
C8B (110.258.223-110 299 283 bp) ~ -+ CBA (110.311.107-110 360.077) 11242k
GenBank DQ333201 ! | GenBank DQ333200
Chudt, nhidm sic thé 4. C6 ! !
‘ | 104 44 Mb | 1C4 46 Mo : : ‘ 104 £4 Mb
L [l 111 L L1l Ll ] 1 1l Ll l 1 L L1l ——
r T LIS L] LB LI L} I ) LI} ) T ] LI 1
[ 1 ey
C8B (104.438.922-104 477 153 bp) -+ -~ CBA (104.490.114-104.549.003) AR
GenBank NM_133882 | ! GenBank NM_146148
Bo, nhiém séc thé 3 : :
1 1
| | 95 58 Mb |95 50 Mb ! | A |95 70 M |
I L L L1 1 1 Ll B L | Ll L1 1 11 1 — 1
b 1 L} LI T T LI L} 1 ] 1 LI L L) L} L) T L] g
C8B (95 576.972-95 620.221 bp) -4 L - CBA (95.631.142-95.703.125) Ll
GenBank BC112600 ! ' GenBank NP_001039750
Ché, nhiém sic thé 5 ¢ ‘
I 5554 Mb ]55 £6 Mb : : | 155 64 Mb
I I 1 11 11 11 11 B L 1 1l 11 1 Ll L asr
! | T 1 LI LI | T 1 ¥ T L1 T L LA 4 1
) ! 125.68 Kb
C8B (55 539.475-55 578.151 bp) - - ~ CBA (55.589.067-55.653.568 bp)
GenBank XM_536694.2 GenBank XM_536695.2

Hinh 4. Vi tri cac locus C8A va C8B trén ban db gen ciia ngudi, heo, chudt, bo va ché. Ban db duoc thiét ké dyra vao cac
théng sb6, A liéu tr www.ensembl.org.
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Bang 1. D3c @idm kiéu gen & cac gidng heo.

Landrace n (%)

Pietrain n (%) Muwérng Khirong n(%)

Tan s6 kidu gen

AA 7 (0,23) 6 (0,21) 0(0,00)
AG 19 (0,63) 17 (0,58) 4(0,16)
GG 4(0,13) 6 (0,21) 21(0,84)
p-value 2,343 "™ 0,862 "™ 0,189 "
Tan sb alelle

A 33 (0,55) 29 (0,50) 4(0,08)
G 27 (0,45) 29 (0,50) 46 (0,92)

Vi tri cha gen pC8B trén nhiém sic thé

Gen pC8A &3 dugc dinh vi trén ving q3.3-3.5
cua nhidm sic thé 6 theo phuong phap lai tai chd in
situ (Nakajima es al., 1998). Trén ban dd gen
(www.ensembl.org), vi tri cia gen pC8A dugc xac
dinh trong vung 110.311.107-110.360.077 nt cua
nhim séc thé 6. Ciing trén nhiém sic thé nay, pC8B
tai vj trong khoang 110.258. 223 110.299.383 nt. Hai
gen pC8A va pC8B nim rit gin nhau, khoang cach
gitra hai gen dugc udc lugng 1a 11.824 nt. Dleu ndy
chimg t6 gen pC8B ciing nam trén nhiém sic thé
6q3.3-3.5. So sanh ban do gen giira cac loai dong vt
nhan thiy c6 su hoan déi trat tyr giira locus C8A va
C8B trén nhiém sic thé cua ngudi so véi heo, chudt,
ché hodc bo (Hinh 4).

KET LUAN

‘Nghién ciru dé giai md trinh ty cDNA, dy doan
chu01 protein va khdm pha SNP trén gen pC8 & nhitng
gidng heo khac nhau. Két qua phan tich chi ra ring C8
la mot glycoprotem cé cau truc phdn tr kha tuong
dong gitra heo, ngudi va mét s6 loai dong vat hiru nhii
0 ca hai mic 46 cDNA va protein. Va vi the co 1§
chic ning mién dich cua pC8B ¢ heo ciing giéng nhur
cac loai dong vat c6 xuong song. Cu thé 13 dai phin t
pCSB duogc cAu thanh tr nhimg phin tir nhé hon,
gibng nhu cac protein chirc nang TSP1, LDLa,
MACPF va EGF. Cac mién nay giit vai tro trong sy
két non/tu'o'ng tac ciia pC8B voi céc thanh phén bd thé
cudi ciing (C5b-9) dé hinh thanh Phuc hop MAC, hé
trg cho co thé vat chu chong lai mam bénh. Su da hinh
trong trmh tu DNA cua gen pC8B dugc tim thiy gilta
cac glong heo co nguon gbc A-Au thuc sw co gia tri
trong viéc cung cap thém thong tin di truyen vé sy da
dang sinh hoc & heo cung nhu la ciu nbi cho nhimg
nghién ciru vé sy lién két di truyén véi céc tinh trang

mién dich. Nghién ciru di cung cip bing chimg khing
dinh pC8B la mt trong nhimg gen (mg vién tot cho
hé mién dich tr nhién & heo.

L&i cam on: Nghién ciu duoc hodn thanh duoi su
hé tro kinh phi cia Bé Nghién Ciru Gido Duc Pirc
(BMBF), su chi din khoa hoc cua GS. TS. Klaus
Wimmers (Vién Sinh hoc Gia suc FBN-Dummerstorf,
Pic), su hé tro cia PGS. TS. Nguyén Vin Pirc (Vién
Chan nuéi), va TS. Nguyén Thi Diéu Thuy (Vién
Céng nghé sinh hoc) va chi Pdo Thi Uyén (Céng ty
Nhd Phong, Lao Cai).
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STUDY ON CHARACTERISTIC, GENETIC VARIATION OF pC8B COMPLEMENY

MOLECULE AND ITS POTENTIAL
RESISTANCE IN PIG

Do Vo Anh Khoa" ", Klaus Wimmers?

'Cantho University, Vietmam
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SUMMARY

The aim of study was to analyze structure, function and genmetic characteristics of the porcine C8B
complement gene (pC8B) forward to selecting immune valuable genotypes for health improvement in pig.
Sequencing and PCR-RFLP methods were used to identify cDNA sequence and to evaluate genotypic frequency
of the locus pC8B, respectively. As result, the pC8B macromolecule physically located on the chromosome 6q3.3-
3.5 has a cDNA sequence of 1987 nucleotides encoding 611 amino acids. A single nucleotide polymorphism at
position 1244A->G agreeing with Hardy-Weinberg equilibrium was detected between European breeds and
Muong Khuong.. It seems to be the pC8B was mosaic protein constructed from smaller immune rich-cysteine
protein segments such as TSPl (thrombospondin-1), LDLa (lipoprotein A), MACPF (membrane-attack
complex/perforin), and EGF (epidermal growth factor). The results, therefore, promote the pC8B as a greatly
potential candidate gene for natural defence system of host body against invading pathogens.

Keywords: cDNA, complement pC8B, pig, polymorphism, protein
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