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ABSTRACT

The primers for RT-PCR and RACE-PCR were designed by aligning the pig genomic sequence and the
human complement factor B (CFB) coding sequence (CDS) from the GenBank. Each PCR product was
amplified in pig cDNA and sequencing was carried out. The CDS length of pig CFB gene was determined
to be 2298 bp. In addition, the pig CDS was more longer than human and mouse orthologs because of
insertion and deletion. The identities of porcine nucleotide sequences with those of human and mice were
84% and 80%, and the identities of amino acids were 79% to 77%, respectively. Three complement
control protein (CCP) domains, one Von Willebrand factor A (VWFA) domain and a serine protease
domain, that are revealed typically in mammals, were found in the pig CFB gene. Based on the CDSs
determined, the primers were designed in intron regions for amplification of entire length of exons. In
amplification and direct sequencing with genomic DNAs of six pig breeds, three cSNPs (coding single
nucleotide polymorphisms) were identified and verified as missense mutations. Using the Multiplex-ARMS
method, we genotyped and verified the mutations identified from direct sequencing. To demonstrate
recrudescence, we performed both direct sequencing and Multiplex-ARMS with two randomly selected
DNA samples. The genotype of each sample exhibited the same results using both methods. Therefore,
three cSNPs were identified from pig CFB gene and that can be used for haplotype analysis of the swine
leukocyte antigen(SLA) class Ill region. Moreover, the results indicate that the Multiplex-ARMS method
should be powerful for genotyping of genes in the SLA region.
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.M E
WAe] 2H Fe J)He olgd Azt B
7101 4ol T Fagol FolAm ek 53
AAE A gEHoR FAsE 3R
A glom, musAel A5 Abge] 3]
St Z7h WgE] W] Ao ol HX%

Azre] A71E A 9% sEEA HA9
Q4o olx|a Ur}(Sachs, 1994; Chen 5,
2004). Lelvh SA] 24 S8 7)deA L
= 7] wAbEo] Abere] FAAAAE (anti-
gen-presenting cell)ell ©]gt HY WoAAAHLES
7FEAIA HAAFNES dor|Al Hr) o]
3 A Aukg-& Fx 2 A ghAd H8tA| (major histo-
compatibility complex; MHC) <ol EA5}=

FAAE MeHE BE BAE FasH

ZF-8-3-c} (Rothbard9}  Gefter, 1991; lerino %,
1999).
TE B2 o]

o] AAfie S WA Fr} (Cascalho}
Platt, 2001). 212 7] wjiZo] MHC haplotypes<]
L HAE o] 8T Fo]A ATt IFA
Ql FAelr). #Hxe] MHCEZ <A U=
swine leukocyte antigen (SLA) W SLAIAE 9

@ BAEe gEskshe 7 fadEel W@

-

B2 alleleso] EAHAoH, o] HlEo®
T3 FAFAS e oFEEs TS
93k theFst A So] Wawa 9lr} (Sachs 5,

1976; Wu &, 2004; Lee %, 2005; O’Connell
&, 2005). E3k FHt o] SLA Foel iE
genome AHHEo] HIHUA 7} {29
polymorphism 2 haplotype +21¢] t% 7143}
a1 Q) (Chardon 5, 2001; Renard 5 2006).

A SLA GG class I, I 2 HE T&H
H, 7H Al A 53] class 1=
genome “FollA oF 700 kb A== Ao 3]
o, o] Yo sl 7)5S zte gald
S gsgshs oF 60/l FHAE EAEa
Atk (Renard 5, 2006). =3+ Apgha} wpg-o]
class Il F<fe] vlal A3 w9 AR 7325
Zb= Aor gRlEo] st wjg- 2

RS B =

BEFO] 9 ododow delx tH(Chardon
5 1999). AA class Il ol gk AF=
class I Z 1l Fell nlafA mH]spA|RE, FH
Eo] class NI P2t Aol Aol oigh
AF7F Bal HHA o] e g #alo] A
7 o}x]aL ¢ltK(Schroeder 5, 1998; Okamoto
S, 2003; Shichi 5, 2005).

CFB (complement facror B)+= SLA class 111 <3
Aol EAlst, BAC] A=A C3 gt
w40 F8% 3ot (Tuckwell &, 1997).
o] F4x}= AMD (age-related macular degeneration),
AHR (airway hyperresponsiveness), G52 %
HE 5o Abgte] AW Fe] Aydo] Halx il
21t} (Gold 5, 2006; Taube 5, 2006). we}A
A= SLA class I 3ol X8k A
CFB ###}2] coding sequence (CDS) +4] 4l
coding single nucleotide polymorphism (cSNP)=-
743k, Multiplex-Amplification Refractory Muta-
tion System (ARMS) & olg3ste] FHH
cSNPel| tgh -34S A stz AAIEHITh

o.Mz ¥ ey
1. Genomic DNA, RNA £Z& 2! cDNA &

%] 6%% (Landrace, Large White, Duroc,
Berkshire, Korean native pig, Miniature pig)<]
genomic DNAE ¥l o 2 5B Wizard Genomic
DNA Purification Kit (Promega, USA)E |83}
of &3k =3 total RNAE 7H} W =
%0 2 HE easy-BLUE Total RNA Extraction
Kit (iINtRON Biotechnology, Korea)s Al-8-3}od
FEII% e mMRNAE  PolyATtract mRNA
Isolation Systems (Promega, USA)S A}&-3}o] A
Asteitt. wE cDNA TS Smart™ Rapid
Amplification of c¢DNA Ends (RACE) Kit
(Clontech, USA)S AF&-3te] A A|&kelTh.

2. RT-PCR

GenBank databaseol] SHEo] U HHA
genomic A< (AL773527)3} Al#e] CFB CDS
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A& (NM_001710)2 4gH3ste] == CFB %l
22l CDSE FA4sklth. CDSE F¥%38h7] $3h
primer= 2 set9] primerE A& overlapping=] 7l
A 2F51 it} (Table 1). PCR ¥H$-2 ¢DNA 50 ng,
Taq polymerase 1.5 unit(TaKaRa, Japan), 10 x
buffer 2.5 40, 0.2mM dNTP, 1.5 mM MgCl,, 10
pmol primer Z}Z} 15 0 183l S5F9 13.7
Z Hrletel HE 25w w-35k3ith PCR RF
XS UTAA 223 WAAIZL F 94T
1%, 55°ColA 13, 72TColA 135S 1 cycle
tol 353] wkseigich. 21 5 72CelA 58
AN 3 4T FEEIY PCR
product= 1.5% agarose gelolA H7|F&F3 &
ethidium bromide= {43551 0™, QIAEX I
Gel Extraction Kit (Qiagen, USA)Z A #|3}3ith
71 % TOPO TA Cloning Kit (Invitrogen, USA)
< AH83ke] cloningdt ¥ Applied Biosystems
3700 DNA sequencer(PE Applied Biosystems,
USA)= 71X E-& ARt

2
0

[

N

3. RACE-PCR

RT-PCRoIA] Al9jHl 5 2 3 wWako] CDSE
A7s7] 984l SMART  RACE  cDNA
Amplification Kit (Clontech, USA)S o] &3}o] 5
4 3" RACEE F33}3ith. RACES 98 14
2 2%} primeri= RT-PCRel 2l3|A &4 5 A4
S EgiZ AZE3it) (Table 1). 12+ RACE-
PCR ¥H$-& gt w cDNA 5 puf, Taq polymerase
2.5 unit (TaKaRa, Japan), 10 x buffer 5 uf, 0.2

mM dNTP, 1.5 mM MgCl,;, RACE-5-1 (10 pmol)
primer =2 RACE-3-1 (10 pmol) primer Z+Z}+ 2
w, UPM(10x) 540 18|13 75 287 wES
A7ysle] HE 50 W= 9-3-5kIT 221 RACE-
PCR Wk3-& 12 PCR product 3 ugoll Tag
polymerase 2.5 unit (TaKaRa, Japan), 10 x buffer
58, 02mM dNTP, 1.5mM MgCl,, RACE-5'-2
(10 pmol) primer =2 RACE-3-2(10 pmol)
primer Z+2F 3 e, NUP 2y Z18]al S5/~ 32.7
W= FA7rstel HF 50 = RS 13+
2 27} PCR WHgZE FdsHAl Fasile
o Ak 94TelA 283 WA F
94TCllA 30%, 60COIA 1, 72ColA 1% 30
%Z 1 cycle® 3&}o] 353] whEEQIth 1 &
72ColA 5E3E AFAIZ § 4Tl A TR
t}. ZZ% PCR product:= QIAEX Il Gel
Extraction Kit (Qiagen, USA)Z A A|}o] 7]
& AAol A&kt

Al

4.CDS 24 2 A8 A

r

gh
2
i

GenBank=H-E] Abgh, mh9-2 4 W] CFB
frdztel digh opu|wAt NES R &
A ARH HA CFB F-42ke] CcDSoll t3h of
n)=2k 493} 87 Clustal W programe o] &
o] A Fs}3dTl Neighbor-joining tree= AR,
h9-2 A, 2 g2 APML §-312Ee] obm]
A LS EYE PAM model S o]&3le] A=
H AYAFE 122 A HAcKDayhoff 5,
1978).

(¢
—

H

Table 1. Primer sequences used for amplification of pig CFB cDNA in this study

Analysis method Primer name Primer sequence (5'-3")
RT-PCR SETI1-F CGACTTGGGCTGGTACCCTTGATCCTG

SET1-R ATGAATGACCGTGACCGGAT
SET2-F TGCAGACTGGGTCACAGAAC
SET2-R GGGCAGCACTTTGTAGAGGTTGA

5 RACE-PCR RACE-5'-1 GGTAGAAGCCAGAAGGACACACGT
RACE-5'-2 TCCTTGAGAAGGTGGAAGGTGCC

3' RACE-PCR RACE-3-1 GGTGATTCCCTATGCTGACCCCA
RACE-3'-2 TTCAAGTTGGCGTGATCAGCTG
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I

5. Exon HHE /¢t primer MZ & S

RT-PCR % RACE-PCRY|
CFB #d#te] A cDS9} #A SLA class Il
%<1 ] genomic sequence (GenBank accession no.
AL773562)& alignment3lod genome 2] exon/
intron FS AAscE 24E Z7he] exon
Qe FE37] 913 primeris 7 setS A1%8)
Qom s} o]ake] exono] XE3E Al o
Tkl intronoll A A ZHEQITE Exon e
%5 9Ete HA 6%FS ARSIl o,
o 7} FEEE UERE $ 9l cSNPY] 4
g ZERls fstd 7 FFEE 5A9
genomic DNAS &3tsle] A18381%lt) PCR HE
-5 Tag polymerase 1.5 unit (Genet Bio, Korea),
10 x buffer 2.5 x¢, 0.2mM dNTP, 1.5 mM MgCl,,
10 pmol primer 77} 1.5 48, genomic DNA Z}7}
2, 183l FRHF 137 wmE Hksle] HAE
25 = W53t PCR WHS-Z71-S 94T ol A
287 WAAIZL $ 94TelA 30%, 55~65T e
A 45%, 72°ColA 6025 1 cycle® 3d}o] 353]
W eEiglon, 72Tl 5 AgAIR]
5 4¢ColA F53H8Ith PCR product= 1.5%
agarose gelollA] #7]9-53F & ethidium bromide
2 fAste] gl

o AR

9, o\ o2

6. Direct sequencing 2 cSNP 5%

ZX% PCR AHES GELase™ Agarose Gel-
Digesting Preparation (Epicentre, USA)S A}-&-3}
o gel AAE AASF 21, Applied Biosystems
3700 DNA sequencer (PE Applied Biosystems,
USA)E o]&3}e] direct sequencings A5}
th. 24" 271 <Ee  Sequencher ver. 4.6
(Gene codes, USA)S AM8-3to] 6335 Aol A]
UER= cSNPE 813130

7. Multiplex-ARMSE& |8t primer M=%
XY 24

Z1E SNPS Uo7 ARMS WS AHg
ako] primerZ 4|23} TH (Table 3). ©] ©] s}t

°] SNPolA YEhtE 7 alleles €R1sH7] 9
314 ARMS el met 3 ekl A 917]
7} mismatching®! = 7H€] reverse primerE Al
Aeplon, 5 Wkl T 4719 FUkE 24
F 7 oalleles 7R oAl SGITE wE
multiplex PCRel 2J3t 7218 #4934
ZyZ}o] forward primer= FAM, PET % NEDS
o]g-ate] 33432 33t Multiplex PCR 4H$-
2 33 DNA 0.04ug, H-Tag DNA polymerase
1.5 unit (Bioneer, Korea), 10xbuffer 1.5 uf, 0.25
mM dNTP, primerg #71st % 33 S/HTE
A7yetel HAFE 15z WkSEdth o] o
primer®] E%E+= FHZA o REES fIEA primer
setol W} 05~15m= F7}skeith PCR =4
< touch-down PCR *}'HE& A}-8-3fo] 95Tl A
1587 WMAAZ F 94ColA 60%, 63CoIA
75%, 72°Cell 60%E 53] W, 94Tl 60,
62°CollAl 75%, 72T 60xE 53] WHE, 94T
oA 60%, 61CelIA 75%, 72Tl 6025 253]
WS esigith 1 F 65CellA 307 A E]
< 8TNA F53F3ITE PCR product= Applied
Biosystems 3700 DNA sequencer (PE Applied
Biosystems, USA)S o]&3lo] #H7|9%5S A4
gk & GenScan version 2.1 (Applied Biosystems,
USA)& FHAtds ghlsisit.

8. Multiplex-ARMS2} direct sequencing Z 1}
21| blind test

Aol QS AgIstr] flste] AR
Z 5 719 DNA A8EE A9ste]  direct
sequencingol] 13 97149 EA3 Multiplex-
ARMSel o]k frdAtd A4S sAlell AAst
o 7 AIE vt

m. 22 % &
1. =fx| CFB R Xt CDS ZH o &4

RT-PCR¥} RACE-PCRel|l <J&llA] =% CFB
frdzke]  CDS7F A EHAeH, o] AMES
GenBank database®l| 55351t} (GenBank accession
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no. EU282539). A}st(GenBank accession no.
NC_000006, NM 001710)3}  w}$-2 (GenBank
accession no. NC_000083, NM 008198)2] CFB
A Sl 18709] exono® A H o
Row, 18 exondll 7HA]F=o] EA|gch vbA
of CDSe| HA|doli= Abghe] 2295 bp, wF-2
= 2286 bpE YE2A HIEHS Y (Ishikawa 5,
1990; Horiuchi 5, 1993). & Ao EA=
P2 CFB FxA¢] CDSe] Zol:= 2298 bp=
Atghell HIS§A 3 bp, mH¢-2=o Bla|A 12 bp7t
A7 bt Clustal W ZZ71318 0] 83}
AR, PRS2, HIR] CFB f-3AFe] olr| Ak A
ds AEs A T okl A #
Ado] EAHE SISkt (Fig. 1). 1u
Tl Yehts 719 A} =2 Al ¢
A ofu| Ak HI7E Z2 A o] AP
ofu| Ak SiEES WlehA etttk EAE
A CFB frxlAke] opu|wAt MdE EriRE
Abgh B whe-2o} vk A3t Al 79%,
H]—%_J: = 77%9] }\]—EH 0 E_Oﬂli]—

EHF CFBE N-Zeho 2R 3709 wA|
At (complement  control  protein, CCP)
39, Von willebrand factor A (VWFA) 94, 1
2|31 serine protease (SP) G H o] EA|st B
5o Y (Mole 5, 1984; Tuckwell 5, 1997;
Shin &, 2007). ¥ oA A% =% CFB
AR O}HlL/‘}HHOﬂoﬂ’ﬂ o] fratellA
Bl 5ol4 d9E5S I 5 AT (Fig.
1). Z CCP -2 dnty o=z oF 607]9] o}
wako 7 FAET 4719 cystein JH7]E b=
vt Baso] Itk (Reid2t Day, 1989). A
CFB 78] A dellA CCP1E 757, CCP2:
6171, CCP3S 5770, By Abgha} mp9-2o
A FLsA Yebstth Cystein A7) zF 99
A2 N EAgom, Al Bomke-2 g
L AR AASHA] FRAINE e ol A €]
opr| =ik Mol R4 @kt CCP P9
Aol AAZNA D QA o3l deE=
F2A4 C3 HEas Ao Al Z-&gict
(Oglesby -5, 1988; XuS’Jr Volanakis, 1997). 37l
o] CCP o] C3b =& Cabele]l Astol 2
&3k, 539 CCP37} Ol Ao FF4Q

BN

o
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gig I{GSNRCPRLGLVP LILGLLSGGVEﬂTPL PEARPQ‘S%aSLEGIEHQSGTF}ELI{EGLWEY
UmET

&0
&0
2.0, .06 QA 57

gig SCFTPTT uJ.H SGSWSTLUAUURKJ. K qPRPDDFEN’GEIWPRMY ]
UmET I b 3 I 1z0
nouse pr R T Dl RO QK F SIF 117
120

180

ig Y'N'LSDEIS

GYTLRGSANR MGMGOT 1&5 NPGIPIGTRKVCTD

mouse V..QREDL. . EE. ... K. NI.G.E.EG .VK.KN G L £37
ig EGSNOALFLPLTT TOQQUMOELL PAKDYKAL FYSELT KIHEKT LTRKEVYKNGEEKRRC 650
LmETy WJITRLL L. oL EE..... Q. I....... EE.K—-——........... DK.GS BEE
mouse TTE. QUAIIRIEREQ. (v IITIIIIIN QG.§-———_1IIII LI IIDKLL 653
ig Emmnmmxmvsxm'pmcmxmmmmsmmmmmvw 7z0
LmETy R/ (R DI.. ... ..... - oL JE T 7le
nouse ORI CIIEIIIpRIIIIIIIIIIIIID DIIIIIIIIIIIIINI wolRIIIIINID 13
ig T SUGYVDICK -—— R (AP SYARDF HINLYKVLPVLKEKL KDEDLGFL TES
L LWELVLMH. L WFQL L0l el
mous WLRDOR. LI LTI PRIl pIITIIINNII 761

Fig. 1. The alignments of amino acid sequences
translated from coding sequences of
pig CFB gene (GenBank accession
no. EU282539) and its human (GenBank
accession no. NM_001710) and mouse
(GenBank accession no. NM_008198)
orthologs. CCP1, CC2, CCP3, and
two linker segments are shared by
arrows. The underlined and bold
sequences indicate the VWFA domain
and a serine protease domain, respec-
tively. The four cysteines which are
generally located on each CCP domain
are shown as gray boxes. The
asterisks indicate the catalytic triad.
A dash indicates a gap introduced
for optimal alignment, and a dot
indicates that the residue is identical
in all three species. Sequences were
aligned using Clustal W.

g S Aow FREu

|
1=
&, 1995; Tuckwell -5, 1997).

21t} (Hourcade
EE VWFALE

C3pboto] Aol #ojgit}. sp g oA F
F4 7S s ofv| ARl His, Asp, Sero]
glERNeH, olE JA| A, PR, A T

she] opuieal Woli= ViehbA hgkel.
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=2 X}Eoﬂ’ﬂ HASHA] QFIAIRE A, mkg-
2, A 8 HA 9] CFB Ak obml gt A
9S E)E Dayhoff 5 (1978)°] PAM model-S
ol&st] 4 AgATE SAHS 2y, H
219} 27F 015712 7FE W $AE YER
W 7P ke fdRAE Vel whE,)
A, vk~ Fog HolHdEs Helth f A
AYAFE EdZ 2HJE neighbor-joining tree
oANA Al A9} 27 TP Tk A
= YehAT} (Fig. 2). ol &9 #X7F -4
E(Artiodactyla)ell 43171 witoll 7 7
FATAE YeR, 7145 (Perissodactyla)l]
&ohes ol vgom JheH, Al vk
T Efrel 3] wel diA o= 7H
FAAAE Yehdl= 3o 2 Alsdrh

).

rE [ 4
o

=4 ¢

0

w
oK
o

NP 53

A #iA] CFB 47kl CDS9F GenBank
database = 5-E12] genomic sequenceS %7144
3Fo] exonfintron S AAREIIL o|E wiE o
Z exon FGE TEHY F YT 7 sete] primer
& Ak o5 7+ primer sete} #1A| 6%
2] genomic DNAZ o]8-3}o] F3E3}aL direct
sequencingS skl FEH cSNP% 13}
Atk 1 A3} 370 (C13T, A1696G, A2015C)<]
cSNP7} 54 E R o™, translation 23} o]E =
FollAd opH|AbA|gho]  MFAERQITE (Fig. 3,
Table 2). 139494 Duroc¥} Korean native pig
7}, 2015 A9l 4] Duroc®] homo-type o= }E}
W abE U X EFo| A hetero-type o= 1}
ebteh =3 1696 A ol A= 25 homo-type -
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mouse
human
| pig
cattle
horse

0.05

Fig. 2. A neighbor-joining tree constructed
from the amino acid sequences of
five mammal CFB genes. The tree
was generated using Point Accepted
Mutation(PAM) model of amino acid
mutation published by Dayhoff et al.
(1978).

A EZAME GIGE T

M
A

4. Multiplex-ARMSo]| 2|3t §M A&

Ao

Multiplex-ARMS -2 7} SNPof| tafjA]
allele < target alleledll= A3t ThE allele
o= Al ¥EF AE F U allele-
specific reverse primer®} FF33EA|E  forward
primer& *F‘%Poﬂl FARE S EA8E 7L
Al e 52 of7] 7ie] SNPel| tigh f-xlAt
ds BT -’F UE 7ol o] 7
Ao AYstal FAsHTH=
il H 5ol FAAE A wol
AHEEL Qlth(Balbi 5, 2007; Lacerra -5,
2007; Taylor -5, 2007).

A CFB F7Atol A sHE 3709 cSNPE
o= Multiplex-ARMS 8 913+ primer
= A|ZH3 % (Table 3), SNP Ao AF&3F &%

i

=]

L

A
o

A
Joh

i
o

Aol

ol

be

3 3hte] DNA sampleZ A3l 428
= vebgEdl, Durocoll A= AAQL RHE e 245 AAJESItE 1 23} Table 201 AAE
Table 2. Information of three cSNPs identified from pig CFB gene among six pig breeds

Position of Pig breeds” Position of
nucleotide L Y D B KNP M amino acid
C13T CIT CIT C/IC CIT C/iC CIT R5C
A1696G GIG GIG AA GIG GIG GIG T566A
A2015C AIC AIC A/A AIC AIC AIC K672T

YL, Landrace; Y, Yorkshire; D, Duroc; B, Berkshire; KNP, Korean native pig; M, Miniature pig
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cSINP position 13 (missence mutation)

Ktart codon
GEAGCAATY GOTECCCCCGACTT HE S T, COETEETETCTEASTACTTTETEC T SAC A SO TEO A
CACTETTTCACTGTGEAT GAC GAGAAACACTCCATCAAGSTCAGED CTEEEAFEEAAGAA GO ASEACT G
ACATAGACCAACTCTTATTTCACCCRALACTATCACCTCALCGOALACAOCROALAAGATATTOCTCALTT
TTATGEACTATEACSTGECCCTCATCASSGCTCTCGAA AR GOT AL ST A COAGACCATCAGGICCATT

cSINP position 2013 (silence mutation) ‘ cSNP position 1696 (missence mutation) |

Fig. 3. The positions of cSNPs identified from pig CFB gene. Y, R, and M are depicted as C
or T, A or G, and A or C, respectively. The dots denote the abbreviation of
nucleotide sequences.

7} FEE FAAE Y sdd A9E T2
atk oldd AiE AFRIsr] f1aA 1+
T e RE FA9E 2709 genomic DNA WS &3t SLA 999 fFHAEel oigh
(sample 1, 2)2 A&}l direct sequencing®  haplotypes ®2s}al  Qt} (Martins 5, 2003;
Multiplex-ARMS  *H-& o] 83l F41#43S  Ando &, 2005). ©] % PCR-RFLP:= HAA| 54
wA skl vkl on, Fig. 49 ol F &#4 o HAIE yrhlH, AFdFEAL AT 5
A7} A =S s ol wie] ¥Ao] E7Fs3E polymorphismo]
A 4 9ok # Aol A ARE-gE Multiplex-

5. SLA ool ofst g2xo FHEXE £  ARMS WHE 7} alleled] S©]%<l primers Al
A 3 g AgromAl o]& o]gate] 7} allelee] thgh
A S el ER1E & e We=

skar maaQl Wy

[e3]
=
L

it o
e

F 9l wel Bastth Aol nad B
A

fu.

Azte] A7) tiAl TERDZA F83 H#A]  PCRssp HUb= £ 4
9 £FHF FFS HdA SLA 99 U &4 olgka Al Hh
St A2l polymorphism 2 haplotype 2 Aqte A= direct sequencingol] &J3 =]
Aol HfHolt), ol fJINE TFTEFT T CFB FHAA ofuxAl WstE zdshe
FHA A Zhzke] A E

5o §AAE 24S /19 SNPE FA3ItE =3 Multiplex-ARMS
&% haplotypes 7HAsH E&Hox wAE WS o]&dte o5 dd FHAFEE &4

Table 3. The sequence and information of three primer sets for the Multiplex-ARMS method

cSNP Forward primer Reverse primerl) Primer  Product
position 6G'-3") 6G'-3") con.(ym)  size(bp)
13 AGGCCAAGGTCAGATCTTAG TTTCACCACCATGGGGAGCAAGC 05 129
(FAM) CACCACCATGGGGAGCAAGT ' 125
1696 CACGTGGTTGTCAGAGGAAG TTTGACCTCAACGCAAAGACAG 15 280
(PET) TGACCTCAACGCAAAGACAA ' 276
2015 CAGGAGAGGAGAAGCTGTAG TTTTACAAGCCCAAGGCTATGGC 12 197
(NED) TACAAGCCCAAGGCTATGGA ' 193

Y Two reverse primers for each cSNP were designed by ARMS method. For distinguishing of each fragment after
genotyping by Multiplex-ARMS method, T nucleotides were inserted in the 3' end of reverse primers.
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TR

A | ¥ \ | I
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Fig. 4. The result of genotyping based on
three ¢cSNPs from pig CFB gene with
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and sample 2). The genotypes of
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Multiplex-ARMS  method were the
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