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TOM TAT

Muc dich aia nghién ¢u la phan tichau tric, chirc ning vadic diém di truyén cia phant pC8B, hrong
t6i su chon loc cac kéu gen c6 gia frmién dich ntim nang caoi khoe cho heo. Nghiéniwi sr dung phrong
phéap phan tich trinrtDNA dé giai ma chdi cDNA va PCR-RFLRié xacdinh tin s kiéu gen/alleledi locus
pC8B & mot vai gibng heo vi va ngai. Két qua chi ra fing, gen pC8Rinh vi & viing q3.3-3.5 ga nhém sic
thé 6, wi cDNA kich thrgc 1987 nt ma héa 611 amino acid: & hinhduogc tim thy tai vi tri 1244A>G
tuan theadinh luit Hardy-Weinbergy cac gbng heo Chau Au va Myng Khuong. Pai phan fr protein pC8B
dugc diu trGc tr cAcdoan protein nld hon, c6 chirc ning mén dich va giau cysteine mhTSP1, LDLa,
MACPF va EGF. Kt qua nghién &u goi ¥ ring pC8B laing vién tém ning cho 1 thing phong ¢ tu nhién

cua heo cBng lai mam bénh xam nhim.

Tar khéa: cDNA,da hinh, gen pC8, heo, protein

DAT VAN DE

C8 1a nét trong nhitng thanh phn cwi cung aia
h¢ thong kS thé, dong vai trd quan &g trong s
thanh &p phrc hop tin céng mang (Membrane
Attack Complex - MAC). Phanitprotein C8 c6 3

phan tichdic diém phan & va chic ning aia gen
pC8B, ii) xacdinh i tri gen pC8B trén nBin sic
thé va iii) danh gia g da ding di truyn cia gen
pC8B gira cac gdhng heo A-Au nim cung ép thém
théng tin \¢ sy da cang sinh ¢ va lam © s cho
viéc danh gia vai tro ¢a pC8B trong & mién dich tr

chwi animo acid khac nhau: alpha (C8A), betanhién dia vat chu.

(C8B) va gamma (C8G). Ga C8A va C8G c0 i
lién két hoa ti, trong khi C8B Kt ndi voi C8A-C8G
khdng king lien Kt nay (Kaufmannet al, 1993;
Tschoppet al, 1981). ¢ theo qua trinh hinh thanh
MAC (C5b-C9), C8B la cft trung gian chos két
dinh C8 wi C5b-C7 va C8A c6 aft ning trong tac
v6i C9. MAC 1a not phirc hop tin cong mangétbao
vi sinh \at bing cach 4o ra ntirng k& ho trén mang,
tang tinh tm thiu, xic tAc nhanhuystrao déi chit
bén trong-ngoai mangad dén sr ty hay cia € bao
(Abrahaet al, 1988; Esser, 1994pic diém phan i
va tinhda hinh @¢a gen C8B tng d& dugc nghién
ciru & nguoi va cht. Vi du: Dot bién cé thé do
allele 0 (null allele), dosthay doi allele lam gian
doan qua trinh sinhdng hyp protein, hac do not
allele i x6a trong chéi nucleotide (Bellavieet al,
1996; Kaufmanret al, 1993; Rogdeet al, 1990).
Ngudi ta da tim thiy sr khac bét di truyén trong gen
C8 c6 ndi quan & chit ch& véi bénh bangdo
(systemic lupus erythematosus) vadnhikhiin ciu
ndo (meningococcus) dar $hiéu hut cia protein C8
trong hugt thanh ¢ nguoi (Bellavia et al, 1996;
Jasin, 1977). Viay, myc tiéu @ia nghién ¢u ladé i)

VAT LIEU VA PHUONG PHAP

Poi twgng thi nghiém
Pong vat thi nghém 1a heo & cac gbng

Hampshire (n = 1), Duroc (n = 1), Berlin Miniature

(n = 1) Pietrain (n = 30), Landrace (n = 29)ydng
Khuong (n = 25). Trong qué trinh thuath cac ru
gan, tai va chégudi dugc lam hnh nhanh trong nit
long va sauté duoc bao quin ¢ -80°C chodén khi
phan tich.

Giai ma trinh tw chudi cDNA

DNA hé gen duoc tach chit tr miu dudi/tai
heo, mMRNA va cDNAY mau gan (Wimmerst al,
2003). Bn cip mvi dic higu (Do, 2010) c6 chi dai
tir 500-527 niduoc thiét ké bang phin mém primer3
(http://frodo.wi.mit.edu/primer3/). Cacip mdi dwoc
sip dat dan xen dc theo chdi cDNA cia pC8B
(GenBank DQ333201) va/ ko GenBank ti
775597740 (Hinh 1).
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Phin tng PCR (20ul) gdm 50 ng cDNA/DNA,
0,2 mM mdi (mdi xudi va ngroc), 50 uM dNTP
(Roth, Karlsruhe,btc), 0,5 U Taq polymerase
(Sigma-Aldrich, Taufkirchenburc), 1xTaqbuffer va
1,5 mM MgCl (Sigma-Aldrich, Taufkirchenuc).

Chu trinh nh§t dugc thgc hign trén T1
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buc): 94C/ 4”; 40x (94C/ 30”", 66C/ 30"", 72C/
1°); 72C/ 5 *. Sin phim PCRduoc danh gia trén
gel 1% agarose va ndmn vé6i ethidium bromide.
Truée khi doc trinh r DNA bing ABI 310 Gene
Analyzer (Applied Biosystems, Darmstaddjrc),

san phim PCRduoc tinh sich bking phrong phap

Research Thermocycler (Biometra, Gottingenkét tua ethanol.
exon 1 500bp exon 4 exon 7 527bp exon 10
65-84 544-564 [967-986 1474-1493]
1 GenBank DO333201 1987
[ — B
[507-526 1009-1028] [1427-1446 1922-1941]
exon 4 522bp exon 7 exon 9 515bp 3" UTR
> Madi xudi

<1 Mbdinguoc

Hinh 1. Trinh tw cta cac doan mdi (khung mii tén) doc theo chudi cDNA clia pC8B (GenBank DQ333201).

Panh gia kiéu gen

Tinhda hinh @a gendugc phat hén nhy vao s
so sanh trinhyt chubi cDNA & cac ndu cia nhing
gibng heo khac nhaibé danh gia s khac bét kiéu
gen trén cac dn thé, cac ndu DNA duoc cit boi
enzyme @&t han ché Maell (Fementas,buc) theo
phuong phap PCR-RFLP. Said sin pHim PCRda
phan &t duoc chay dién di trén gel 3% agarosié
xac dinh cac dng allele. Bn & kiéu gen vain &
allele duoc tinh toan Bng phrong phap Chi-binh
phrong (x?) dwa theodinh luat Hardy-Weinberg.

KET QUA VA THAO LUAN

Pic diém phan tir cDNA

(84%, NM_000066), ché (87%, XM_536694), bd
(79%, BC112600) va clot (79%, ABO77306).

bic diém chudi poplypeptide

Viung mé hoaia gen pC8B cd ata 611 amino
acid (GenBank ABD13969). Peptide tin étni
(SignalP 3.0, Emanuelssat al, 2007)dugc nhin
di¢n dén amino acid (a.a) 44 ho 45. Wi cu tric
nguyén & CgoadHa73dNss50915539 Va khdi lugng phéan
tr pC8B (Swiss-Prot/TrEMBL, Gasteigeet al,
2005)duoc udc lugng khaing 69,15 kDa,dn hon so
véi nguoi (khoang 64 kDa, Schreclet al, 2000).
Protein pC8B baodm 27 cysteine va vi €13 du
ndi disulfide (DIANNA 1.1, Ferre va Clote, 2005) c6
thé dwoc hinh thanh gia Cys-Cys®, Cys-Cys),
Cys-Cys®, Cys-Cys’ Cys-Cys®, Cys-Cys,
Cyg-Cys’, Cys%Cys? Cys'-Cys? Cys*Cys®

Chubi cDNA cua gen pC8B dai 1987 nucleotideCys"’-Cys”?, Cys®Cys" va Cy$*-Cys®. Bo ba
(nt) bao gm 28 nt @a ving 5-UTR va 123 ntie  chwi Asn-Glu-Ser (a.a 56-58), Asn-Phe-Ser (a.a
viing 3'-UTR. Ving ma hoadgn 1836 nt wi by ba  113-115) va Asn-Val-Thr (a.as 255-257) laitng
mé& hoa kb dau ATG (nt 29-31) va b ba ma héa déu hieu @& nhan biét N-glycosylation (NetNGlyc

két thic TGA (nt 1862-1864)
DQ333201). cDNA @a pC8Bduoc hinh thanhtt 12
exon, trongddé exon 4 va 5 c6 cung kichutfc (142
nt). Cac exondugc xac dinh dra trén g so sanh
chubi cDNA cia pC8B wi GenBank CU570701
theo nguyénic lien Kt exon 1-GT intron AG-
exon2. Gen C8By heo, ngoi, chd va chat (12
exon) c6 & exon nhéu hon bo (9 exon) (Hinh 4).
Céu tric phantt cDNA cia pC8B t# hién ar kha
trong dong Wi cac loaidong vat hiru nhi nhr nguoi
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(GenBank 1.0, Gupteet al, 2004). Cac tryptophaaita.a 82, 85

va 563 c6 th hinh thanh C-mannosylation motifs
(NetCGlyc 1.0, Julenius 2007 dang WF?SSW va
WP® Nhy vao s phan tich sa phin mém
NetGlycate 1.0 (Johansest al, 2006), cac i tri
glycationda 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, 5&9, v
599. CGiu tric phanit pC8B chira dwng nhing mén
protein clrc rning giau cysteine nh
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thrombospondin-1 (TSP1, a.a 79-129, 5 cysteine}hung trong & mién dich ¢ heo.
low-density lipoprotein A (LDLa, a.a 133-169, 6

cysteine), membrane-attack complex/

(SMART, Schultzet al, 1998). Rosado vddng sr
(2007) cho ing nhing protein cira mén MACPF
dong vai tro quan ting trong Fe mién dich & dong
vit co xrong $ng. Sr dong cang cao da protein C8
dugc tim thiy giira heo va ngoi (79%, AAI30576)/
cho (79%, XP_536694)/ bo (85%, AAI12601)/ 6hu
(71%, BAC41371).

Sw da dang di truy én

Qua trinh sangok chiéu dai cDNA @a gen
pC8B da phat hén mot dot bién diém tai vi tri
nucleotide 1244AG (codon 406AT&GTC)
trén exon 8d nhiing gibng heo khac nhau (Hinh
2). Dot bién nayda lam thaydéi thanh pln cia
amino acid 406lle&Val trong chdi polypeptide
cua pC8B. Qua phan tichie trac proteln s thay
d6i amino acid nay am trong vung ma hoa
MACPF. Biéu nay c6 th dan dén sr thaydoi cau
tric va chlirc ming aia MACPF, protein pC8B,
ciing nhr MAC néi riéng va k thong b thé néi

perforin
(MACPF, a.a 303-510, 2 cysteine), va epiderm
growth factor (EGF, a.a 519-547, 5 cysteine

a

FTAN ot 7358 ag TN ot 4103 ag gt 2080 ag gt 3041 ag gt 3579 ag gt 1747 ag

Qua phan tich ki gen trén cac gng heo
Lrandrace Pietrain va dbng Khrong bang phrong
hap PCR-RFLMMadl (Hinh 3), in s kiéu gen i
i tri 1244A>G tuén theo dinh It Hardy-
Weinberg. Cac ding heo Chau Au céusda cing
kiéu gen lon gidng heo Mrong Kheong, dac biét 1a
& kiéu gen d hop AG. Ngroc lai, heo Mrong
Khuorng c6 n $ kiéu genddong hop GG cao bn
cac gbng heo khac (ng 1). S khac bét Ion \é tan
s gita cac alleled cac géng heo Chau Au va
Muong Khueong c6 ti 1a yéu o lam nén g khang
bénh khac nhau @& cac ghng. Piéu nay co th la
kiéu gendot bién bt loi “AA” da dugc dao thi dan
thdng qua qua trinh oh loc tr nhiéns heo Mrong
Khuong. Theo Lemkeet al (2005), cac @ing heo
ban dia Viét Nam c6 ngdn gen qui i gia tri kinh
té cao. Mot sb tadc gi cho &ng src khang bnh tr
nhién & cac gbng heo 6i tét hon gidbng heo ngei
nhung chra dugc minh chirng a1 thé. Yéu 6 khac
biét di truyén la bt trong cac nguyén nhan cééth
chi phbi cac théng & mién dich, hra ken tiém ning
cai tién src khoe cho heo trongubng lai. Thrc t
diéu nay da duoc ching minhé nguoi (Bellavia et
al., 1996; Jasin, 1977).

GenBank

DNA
CU570701

TGA

1862
AATAAA ATTAAA

2408 2424

\ung ma hoa protein

mMRNA
DQ333201

AAAAAA

1244A>G
(406lle>Val)

Nhing con sé bén trong chi chiéu dai doan intron (bp)
Nhirng con sé bén trong chi chiéu dai doan exon (bp)

Hinh 2. CAu tric phan t&r DNA cla pC8B.

R (Poly A tail)

MRNA
AK233291

DNA
CU570701

Protein
ABD13969
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G LG G G G G GG

Hinh 3. S&n phdm PCR cét b&i Maell.

Ngwoi, nhiém séc thé 1: p32.2

57.32 Mb [57.34 Mb 57.42 Mb

C8A (57.320.479-57.383.894 bp) . _ -+ CB8B(57.394.88357.431.688) 122.00 Kb
GenBank NM_000562 .-=~"" GenBank NM_000066

Heo, nhiém sic thé 6: q33 T
]
]

110.26 Mb 110.27 Mb | 110.36 Mb

C8B (110.258.223-110.299.283 bp) ~ C8A (110.311.107-110.360.077) 11242 Kb
GenBank DQ333201 GenBank DQ333200

Chubt, nhiém séc thé 4: C6

104.44 Mb 104.46 Mb 104.54 Mb

1 1

C8B (104.438.922-104,477.153 bp) ~ - -~ CBA (104.490.114-104.549.003) 120.00 Kb

GenBank NM_133882 ! | GenBank NM_146148
1 1
1 1
| I
- . N 1 1
Bo, nhiém séc thé 3 | :
1 1
95.58 Mb 95.60 Mb ! ! 95.70 Mb
CBB (95.576.072-95.620221bp) ~1 L CBA (95.631.142-95.703.125) 139.32 Kb

GenBank BC112600 GenBank NP_001039750

Ché, nhiém séc thé 5

55.54 Mb 55.56 Mb

55.64 Mb

C8B (55.539.475-55.578.151 bp) - ~ - CBA (55.589.067-55.653.568 bp) 125.68 Kb
GenBank XM_536694.2 GenBank XM_536695.2

Hinh 4. Vi tri cac locus C8A va C8B trén ban dd gen cla ngudi, heo, chudt, bo va chd. Ban dé duoc thiét ké dwa vao cac
thdng so, di¥ liéu tr www.ensembl.org.
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Bang 1. Dac diém kidu gen & céac gidng heo.

Landrace n (%) Pietrain n (%) M wéng Kh wong n(%)
Tan sb kiéu 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 s6 alelle
A 33 (0,55) 29 (0,50) 4(0,08)
G 27 (0,45) 29 (0,50) 46 (0,92)
Vi tri ciia gen pC8B trén nhém sic thé mién dich. Nghién ¢u d& cung ép bing ching khing

dinh pC8B la njt trong nliing gentiing vién 6t cho

Gen pC8Ada dugc dinh \i trén vung ¢3.3-3.5 hé mién dich i nhiéné heo.

cia nhém sic thé 6 theo plrong phap laidi chd in
situ (Nakajima et al, 1998). Trén in dd gen
(www.ensembl.org), ivtri cia gen pC8Adugc xac
dinh trong vung 110.311.107-110.360.077 1ii@a c
nhiém sic thé 6. Ging trén nhim sic thé nay, pC8B
tai vi trong khang 110.258.223-110.299.383 nt. Hai
gen pCB8A va pC8Bam rat gan nhau, khéng cach
giita hai genduoc uéc lwong 1a 11.824 ntbiéu nay
ching © gen pC8B @ng nim trén nhém sic thé
603.3-3.5. So sanhab d6 gen gita cac loaidong vat
nhan thdy cé sr hoanddi trat tu giita locus C8A va
C8B trén nhim sic thé caa ngroi so Wi heo, chat,
ché hac bo (Hinh 4).

Loi cam on: Nghién @&u duwoc hoan thanh ddi si
hé tro kinh phi @a Bs Nghién Gu Gido Duc Puc
(BMBF), 3¢ chi din khoa lac aia GS. TS. Klaus
Wimmers (Min Sinh lac Gia sic FBN-Dummerstorf,
Puc), se hé tro cia PGS. TS. Ngdn Van Puic (Vién
Chan nudi), va TS. Ngén Th Diéu Thay (Vén
Coéng ngl# sinh kvc) va chi bao Th Uyén (Céng ty
Nha Phong, Lao Cai).
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STUDY ON CHARACTERISTIC, GENETIC VARIATION OF pC8B COMPLEMENT
MOLECULE AND ITS POTENTIAL SOURCE FOR IMPROVING DIS EASE
RESISTANCE IN PIG

Do Vo Anh Khoa"® Klaus Wimmers?

Cantho University, Vietnam
Research Institute for the Biology of Farm Anim&lélhelm-Stahl-Allee 2, D-18196 Dummerstorf, Gergnan

SUMMARY

The aim of study was to analyze structure, functaomd genetic characteristics of the porcine C8B
complement gene (pC8B) forward to selecting immuniialde genotypes for health improvement in pig.
Sequencing and PCR-RFLP methods were used to idefifA sequence and to evaluate genotypic frequency
of the locus pC8B, respectively. As result, the pC8Bramaolecule physically located on the chromoson$q
3.5 has a cDNA sequence of 1987 nucleotides engd@lii amino acids. A single nucleotide polymorphem
position 1244A>G agreeing with Hardy-Weinberg equilibrium was de&td between European breeds and
Muong Khuong. It seems to be the pC8B was mosaieiraonstructed from smaller immune rich-cysteine
protein segments such as TSP1 (thrombospondin-DL.aL (lipoprotein A), MACPF (membrane-attack
complex/perforin), and EGF (epidermal growth fagtdrhe results, therefore, promote the pC8B as atlgrea
potential candidate gene for natural defence systfamst body against invading pathogens.

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