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NGHIEN ClTU D^C DIEM, SV* KHAC BIET DI TRUYEN PHAN TU" BO THE pC8B VA 
TIEM NANG CAI TIEN StfC KHANG BENH 6 HEO 
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T6M TAT 

Muc dich cua nghien cihi la phan tich ciu true, chiic nang va dac dilm di tmyin cua phan tu pC8B, hudng 
tdi su chpn loc cac kieu gen cd gia tri mien dich nham nang cao sue khde cho heo. Nghien cuu su dvmg phuong 
phap phan tich trinh tu DNA dl giai ma chudi cDNA va PCR-RFLP de xac dinh tin sd kieu gen/allele tai locus 
pC8B d mpt vai gidng heo ndi va ngoai. Ket qua chi ra ring, gen pC8B dinh vi d vung q3.3-3.5 ciia nhiem sac 
the 6, vdi cDNA kich thudc 1987 nt ma hda 611 amino acid. Su da hinh dugc tim thay tai vi tri 1244A->G 
tuan theo dinh luat Hardy-Weinberg d cac gidng heo Chau Au va Mudng Khuong. Dai phan tu protein pC8B 
dugc cau true tii cac doan protein nhd hom, cd chiic nang mien dich va giau cysteine nhu TSPl, LDLa, 
MACPF va EGF. Kit qua nghiSn ciiu ggi y rang pC8B la umg vien tilm nang cho he thdng phdng ve tu nhien 
cua heo chdng lai mam benh xam nhiem. 

Tie khoa: cDNA, da hinh, genpCS, heo, protein 

DAT VAN DE 

C8 li mdt frong nhiing thanh phin cudi cung ciia 
he thdng bd thi, ddng vai frd quan frpng frong su 
thanh lip phuc hgp tin cdng ming (Membrane 
Attack Complex MAC). Phan tut protein C8 cd 3 
chuSi animo acid khic nhau: alpha (C8A), beta 
(C8B) va gamma (C8G). Giua C8A vi C8G cd ndi 
lien kit hda hi, frong khi C8B kit ndi vdi C8A-C8G 
khdng bang lien kit nay (Kaufmann et al, 1993; 
Tschopp et al, 1981). Dgc theo qua trinh hinh thinh 
MAC (C5b-C9), C8B la chit tnmg gian cho su kit 
dinh C8 vdi C5b-C7 va C8A cd chuc nang tuang tic 
vdi C9. MAC la mdt phfrc hgp tin cdng ming te bio 
vi sinh vat bing cich tao ra nhung ke hd fren ming, 
ting tinh thim thiu, xuc tac nhanh su frao ddi chat 
ben trong-ngoii ming, din din su tu buy cua te bio 
(Abraha et al, 1988; Esser, 1994). Die dilm phan tix 
va tinh da hinh cua gen C8B ciing da dugc n^ien 
ciiu d ngudi vi chudt. Vi du: Dot biln cd the do 
allele 0 (null allele), do su thay ddi allele lim giin 
do^ qui trinh sinh tdng hgp protein, hoac do mgt 
allele bi xda frong chudi nucleotide (Bellavia et al, 

.1996; kaufinann et al, 1993; Rogde et al, 1990). 
Ngudi ta da tim tiiiy su khic biet di tiiuyln frong gen 
C8 cd mdi quan h? chat che vdi bpnh bang dd 
(systemic lupus erythematosus) va nhiem khuin ciu 
nao (meningococcus) do su thilu hut cua protein C8 
hong huylt thanh d ngudi (Bellavia et al, 1996; 
Jasin, 1977). Vi vay, muc tieu cua nghi6n cuu la dl i) 

phan tich die dilm phin tu vi chiic nang ciia gen 
pC8B, ii) xic dinh vi tri gen pC8B fren nhilm sic 
thi va iii) danh gii su da dang di truyen cua gen 
pC8B giua cac gidng heo A-Au nham cung cip them 
thdng tin vl su da dang sinh hgc vi lam ca sd cho 
viec dinh gii vai frd cua pC8B frong he miln dich tu 
nhien cua vat chu. 

V A T LIEU V A PHLTONG P H A P 

Doi tirgng thi nghidm 

Dgng vat thi nghiem li heo tir cic gidng 
Hampshire (n = 1), Duroc (n = 1), Berlin Miniature 
(n = 1) Piefram (n = 30), Landrace (n = 29), Mudng 
Khuang (n = 25). Trong qui trinh thu thip, cic miu 
gan, tai vi chdp dudi dugc lam lanh nhanh frong luta 
ldng vi sau dd dugc bio quan d -80°C cho den khi 
phan tich. 

Giai ma trinh ty chuoi cDNA 

DNA he gen dugc tich chiet tii man dudi/tai 
heo, mRNA vi cDNA tir mau gan (Wimmers et al, 
2003). Bdn cap mdi dac hieu (Do, 2010) cd chiiu dii 
tir 500-527 nt dugc thilt kl bing phin mem ^rimer3 
(http://frodo.wi.mit.edii/primer3/). Cic cap mdi dugc 
sip dat dan xen dgc theo chudi cDNA cua pC8B 
(GenBank DQ333201) vi/ hoac GenBank ti: 
775597740 (Hinh 1). 
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Phan ung PCR (20 ^1) gdm 50 ng cDNA/DNA, 
0,2 mM mdi (mdi xuoi va ngugc), 50 nM dNTP 
(Rotii, Karisruhe, Due), 0,5 U Taq polymerase 
(Sigma-Aldrich, Taufkfrchen, Due), Ixra^ buffer vi 
1,5 mM MgCl2 (Sigma-Aldrich, Taufkfrchen, Due). 

Chu trinh nhiet dugc thuc hien tren Tl 
Research Thermocycler (Biometra, Gottingen, 

Due): 94''C/ 4'; 40x (94°C/ 30", 60°C/ 30", 72''C/ 
1'); 72°C/ 5 Sin phim PCR dugc dinh gia tren 
gel 1% agarose va nhudm vdi ethidium bromide. 
Trudc khi dpc frinh tu DNA bing ABI 310 Gene 
Analyzer (Applied Biosystems, Darmstadt, Diic), 
sin phim PCR dugc tinh sach bing phuang phap 
kit tua ethanol. 

exon 1 

I 65-84>-

500bp 

l\̂ 6i xu6i 
Moi ngugc 

exon 4 

< 544-564 

|507-526>-
exon4 

exon 7 527bp 
|967-98C> 

GenBank DQ333201 

exon10 

<1474-14931 

522bp 
<1009-10281 |1427-1446> 

1987 

exon 7 exon 9 515bp 
<1922-19411 

3'UTR 

Hinh 1. Tnnh tg cua cac doan mdi (khung mui ten) dpc theo chudi cDNA cua pC8B (GenBank DQ333201). 

Danh gia kieu gen 

Tinh da hinh ciia gen dugc phit hien nhd vio su 
so sinh trinh tg chudi cDNA d cic mau ciia nhiiiig 
gidng heo khac nhau. D I danh gia su khic biet kieu 
gen fren cac quan the, cic mau DNA dugc cat bdi 
enzyme cit ban chi Maell (Fementas, Dfrc) theo 
phuang phap PCR-RFLP. Sau do sin phim PCR da 
phan cit dugc chay dien di fren gel 3% agarose de 
xic dinh cac dang allele. Tan sd kieu gen vi tan sd 
allele dugc tinh toin bing phuang phap Chi-binh 
phuang (x^) dua theo dinh luat Hardy-Weinberg. 

KET QUA VA T H A O LUAN 

Dac diem phan tu- cDNA 

Chudi cDNA ciia gen pC8B dai 1987 nucleotide 
(nt) bao gdm 28 nt cua vung 5'-UTR va 123 nt ciia 
viing 3'-UTR. Vung ma hda gdm 1836 nt vdi bd ba 
ma hda khdi dau ATG (nt 29-31) vi bd ba ma hda 
kit thiic TGA (nt 1862-1864) (GenBank 
DQ333201). cDNA ciia pC8B dugc hmh thanh tir 12 
exon, frong do exon 4 va 5 cd cung kich thudc (142 
nt). Cac exon dugc xic dinh dua fren su so sanh 
chudi cDNA cua pC8B vdi GenBank CU570701 
theo nguyen tic lien kit exon 1-GT infron AG-
exon2. Gen C8B d heo, ngudi, chd va chudt (12 
exon) cd sd exon nhieu hon bd (9 exon) (Hinh 4). 
c iu triic phan tii cDNA ciia pC8B thi hien su kha 
tuomg ddng vdi cac loii ddng vat hiiii nhii nhu ngudi 

(84%, NM_000066), chd (87%, XM_536694), bd 
(79%, BCl 12600) va chudt (79%, AB077306). 

Dac dilm chuoi poplypeptide 

Vung ma hoa cua gen pC8B cd chua 611 amino 
acid (GenBank ABD13969). Peptide tm hieu 
(SignalP 3.0, Emanuelsson et al, 2007) dugc nhan 
dien din amino acid (a.a) 44 hoac 45. Vdi cau tiiic 
nguyen tu C3040H4735N855O915S39 vi khdi lugng phan 
tii pC8B (Swiss-Prot/TrEMBL, Gasteiger et al, 
2005) dugc udc lugng khoang 69,15 kDa, Idn han so 
vdi ngudi (khoang 64 kDa, Schreck et al, 2000). 
Protein pC8B bao gdm 27 cysteine va vi thi 13 ciu 
ndi disulfide (DiANNA 1.1, Ferre va Clote, 2005) cd 
thi duac hinh thanh giua Cys'-Cys'^ Cys^-Cys', 
Cys'-Cys'^ Cys^-Cys^, Cys'-Cys'^ Cys'-Cys', 
Cys*-Cys^^ Cys••'-Cys'^ Cys"-Cys^^ Cys'^-Cys'^ 
Cys•'-Cys'^ Cys"-Cys'' va Cys'"-Cys'' Bd ba 
chudi Asn-Glu-Ser (a.a 56-58), Asn-Phe-Ser (a.a 
113-115) va Asn-Val-Thr (a.as 255-257) la nhimg 
diu hieu dl nhan bilt N-glycosylation (NetNGlyc 
1.0, Gupta et al, 2004). Cic tryptophan tai a.a 82,85 
vi 563 cd thi hinh thanh C-mannosylation motifs 
(NetCGlyc 1.0, Julenius 2007) d dang WP'̂ SSW va 
WP'*^ Nhd vao su phan tich ciia phin mIm 
NetGlycate 1.0 (Johansen et al, 2006), cac vj fri 
glycation da dugc tilt Id cho cac lysine 61, 94, 168, 
172, 173, 224, 271, 286, 288, 301, 319, 334, 374, 
407, 416, 423, 427, 453, 476, 502, 529, 552, 559, ya 
599. c iu true phan tu pC8B chiia dyng nhung mien 
protem chuc ning giau cysteme nhu 
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thrombospondm-1 (TSPl, 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), vi epidermal 
growth factor (EGF, a.a 519-547, 5 cysteine) 
(SMART, Schultz et al, 1998). Rosado va ddng sir 
(2007) cho rang nhvmg protefri chfra miln MACPF 
ddng vai frd quan frgng frpng he miln dich d d^ng 
vat cd xuong sdng. Su ddng dang cao cua protein C8 
dugc tim thiy giua heo vi ngudi (79%, AAI30576)/ 
chd (79%, XP_536694)/ bd (85%, AAI12601)/ chudt 
(71%,BAC41371). 

Sy da dang di truyin 

Qui frinh sang loc chiiu dii cDNA cua gen 
pC8B da phat hien mdt dot bien diem tai vi tri 
nucleotide 1244A^G (codon 406ATC^GTC) 
tren exon 8 d nhirng gidng heo khic nhau (Hinh 
2). Dot biln niy da lim thay ddi thinh phan ciia 
amino acid 406Ile^Val trong chudi polypeptide 
cua pC8B. Qua phan tich ciu true protein, su thay 
ddi amino acid niy nim frong vung ma hoa 
MACPF. Dilu niy cd thi din din su thay ddi ciu 
true va chuc ning ciia MACPF, protein pC8B, 
cung nhu MAC ndi rieng vi he thdng bd thi ndi 

chung frong he miln dich d heo. 

Qua phin tich kieu gen fren cic gidng heo 
Landrace, Piefrain vi Mudng Khuang bang phuang 
phip PCR-RFLP/Afaell (Hmh 3), tin sd kilu gen tai 
vi tri 1244A->G tuan theo dinh luat Hardy-
Weinberg. Cic gidng heo Chiu Au cd su da dang 
kieu gen hom gidng heo Mudng Khuang, die biet la 
d kieu gen di hgp AG. Ngugc lai, heo Mudng 
Khuang cd tin sd kieu gen ddng hgp GG cao ham 
cic gidng heo khic (Bing 1). Su khac biet ldm ve tan 
so giua cac allele d cac gidng heo Chau Au vi 
Mudng Khuang cd the li yen td lam nen su khing 
benh khic nhau giua cac gidng. Dilu niy cd thi li 
kilu gen dot biln bit Igi "AA" da dugc dio thii dan 
thdng qua qui trinh chgn Igc tu nhien d heo Mudng 
Khuang. Theo Lemke et al. (2005), cic gidng heo 
bin dia Viet Nam cd ngudn gen qui vdi gii tri kinh 
te cao. Mdt sd tic gia cho ring siic khing benh tu 
nhien d cac gidng heo ndi tdt hom gidng heo ngoai 
nhung chua dugc minh chiing cu the. Yeu td khic 
biet di truyin la mpt frong cic nguyen nhin cd the 
chi phdi cic thdng so mien dich, hiia hen tiem nan^ 
cii tiln sue khde cho heo frong tuomg lai. Thuc tS 
dilu niy da dugc chung minh d ngudi (Bellavia et 
a/., 1996;Jasm,'l977). 

GenBank 

DNA 
CU570701 

AATAAA ATTAAA 
2408 2424 

I B I y U (PolyA tall) 

^ 1 1 474 

101 

mRNA 
DQ333201 

mRNA 
AK233291 

DNA 
CU570701 

Protein 
ABD13969 

NhOng con s6 ben trong chi chiiu dSi dogn intron (bp) 
NhOng con so bSn trong cht chi6u dSi dogn exon (bp) 

Hinh 2. Ciu tnic phin tii' DNA cua pC8B. 
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A A A AA A . AA At A 

Hinh 3. San pham PCR cit bdi Maell. 

Ngu6>i, nhilm s^c th^ 1: p32.2 

p7 34 Mb 

-H h-H- -H h m - - l - H — I I I I I 

C8A (57 320.479-57 383.894 bp) ^ ^ 
GenBank NM 000562 

^ . C8B (57 394 883-57.431 688) 
GenBank NM 000066 

Heo, nhilm sic th i 6: q33 

I 110.26 Mb I'10 2? Mb 

H H — I — I I I I I—I H- -H—I H-

C8B (110 258.223-110 299 283 bp) --• 
GenBank DQ333201 

Chudt, nhilm sic thi 4: C6 
I I 104 44 Mb I 1C4 46 t^/z 

- - C8A (110.311.107-110 360.077) 
GenBank DQ333200 

I II I I I I I 1 hl- - M H-

C8B (104.438.922-104 477 153 bp) 
GenBank NM 133882 

Bd, nhilm sic thi 3 
I I 95 58 Mb 

• C8A (104.490.114-104.549.003) 
GenBank NM 146148 

195 70 Mb 

h I I I I I h I—I—n- - M H h ^ 
C8B (95 576.972-95 620.221 bp) -

GenBank BCl 12600 

Chd, nhilm sic thi 5 

• C8A (95.631.142-95.703.125) 
GenBank NP 001039750 

I I I I I h-H- - H - I—I H- 4-1-1—H-

C8B (55 539.475-55 578.151 bp) 
GenBank XM 536694.2 

• C8A (55.589.067-55.553.568 bp) 
GenBank XM 536695.2 

Hinh 4. Vi tri cac locus C8A va C8B tren ban do gen cua nguai, heo, chuot, bo va cho. Ban clo du'gc thiet l<e dLfa vao cac i 
thong so, dO lieu ti> www.ensembl.org. 
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Bang 1. Die dilm kieu gen d cic gidng heo. 

Tin s6 kilu gen 

AA 

AG 

GG 

p-value 

Tin s6 alelle 

A 

G 

Landrace n (%) 

7 (0,23) 

19 (0,63) 

4(0,13) 

2,343 ™ 

33 (0,55) 

27 (0,45) 

Pietrain n 

6(0,21) 

17(0,58) 

6(0,21) 

0,862"' 

29 (0,50) 

29 (0,50) 

(%) Mu>6ng Khuong n(%) 

0 (0,00) 

4(0,16) 

21 (0,84) 

0,189 "^ 

4 (0,08) 

46 (0,92) 

Vi tri cua gen pC8B trSn nhilm sac thi 

Gen pC8A da dugc dinh vi tren viing q3.3-3.5 
cua nhilm sic the 6 theo phuomg phip lai tai chd in 
situ (Nakajima et al, 1998). Tren ban dd gen 
(www.ensembl.org), vi fri ciia gen pC8A dugc xac 
dinh frong viing 110.311.107-110.360.077 nt cua 
nhiem sic thi 6. Ciing fren nhilm sic the niy, pC8B 
tai vi frong khoing 11(1.258.223-110.299.383 nt. Hai 
gen pC8A va pC8B n im rit gan nhau, khoing cich 
giiia hai gen dugc udc lugng l i 11.824 nt. Dilu niy 
chiing td gen pC8B ciuig nam fren nhilm sic the 
6q3.3-3.5. So sinh bin dd gen giiia cic loii ddng vat 
nhan thiy cd su hoin ddi frit tu giiia locus C8A va 
C8B fren nhilm sic thi cua ngudi so vdi heo, chudt, 
chd hojc bd (Hinh 4). 

KET LUAN 

Nghien cfru da giai ma trinh tu cDNA, du doin 
chudi protem v i khim phi SNP fren gen pC8 d nhiing 
gidng heo khic nhau. Kit gui phan tich chi ra rang C8 
la mdt glycoprotein cd cau triic phin tii khi tuomg 
ddng giira heo, ngudi va mdt sd loai ddng vat huu nhii 
d ca hai mfrc dp cDNA va protein. V i vi the cd le 
chuc nang miln dich cua pC8B d heo ciing gidng nhu 
cic loii dpng vat cd xuomg sdng. Cu the la dai phan tu 
pC8B dugc ciu thinh tii nhiing phan tir nhd ban, 
giong nhu cic protein chfrc nang TSPl, LDLa, 
MACPF v i EGF. Cic miln niy giu vai frd frong sv 
kit ndi/hiomg tic cua pC8B vdi cic thinh phin bd the 
cuoi Cling (C5b-9) d l hinh thinh phiic hgp MAC, hd 
trg cho ca thi v p chu chdng lai mim bpnh. Su da hinh 
hong frmh tu DNA ciia gen pC8B dugc tim tiiiy giiia 
cac giong heo cd ngudn goc A-Au thuc sg cd gii tii 
hong vi?c cung c ^ them thdng tin di tiiiyen ve su da 
dang sinh hpc d heo ciing nhu l i cau ndi cho nhiing 
nghien cuu v l sv hen kit di truyin vdi cac tinh ti:ang 

miln dich. Nghien cuu da cung cip bang chiing khing 
dinh pC8B l i mdt frong nhiing gen ung vien tot cho 
he mien dich tu nhien d heo. 

LM cam on: Nghien ciru dugc hoan thdnh duoi su 
hd trg kinh phi ciia Bd Nghien Cihi Giao Due Dice 
(BMBF), su chi ddn khoa hgc cda GS. TS. Klaus 
Wimmers (Vien Sinh hgc Gia sue FBN-Dummerstorf, 
Dice), suhdtrgcua PGS. TS. Nguyen Vdn FUtc (Vien 
Chdn nudi), vd TS. Nguyen Thi Dieu Thuy (Vipi 
Cdng nghe sinh hgc) vd chi Dao Thi Uyen (Cdng ty 
Nhd Phong, Lao Cai). 
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STUDY O N CHARACTERISTIC, G E N E T I C V A R I A T I O N O F pC8B C O M P L E M E N l 
M O L E C U L E A N D ITS P O T E N T I A L S O U R C E F O R I M P R O V I N G DISEASE 
RESISTANCE IN PIG 

Do Vo Anh Khoa''', Klaus Wimmers^ 

'Cantho University, Vietnam 
^Research Institute for the Biology of Farm Animals, Wilhelm-Stahl-Allee 2, D-18196 Dummerstorf, Germany 

SUMMARY 

The aim of study was to analyze stmcture, function and genetic 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-Wemberg equilibrium was detected between European breeds and 
Muong Khuong.. It seems to be the pC8B was mosaic protein constmcted from smaller immune rich-cysteine 
protein segments such as TSPl (thrombospondin-l), LDLa (lipoprotein A), MACPF (membrane-attack 
complex/perforin), and EGF (epidermal growtii factor). The results, therefore, promote the pC8B as a greatiy 
potential candidate gene for natural defence system of host body against mvading pathogens. 
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