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Genotype Analysis of the Major Histocompatibility Complex Region in Korean Native Chicken
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ABSTRACT The chicken major histocompatibility complex (MHC) is known to be associated with disease resistance and
susceptibility to several pathogens. The microsatellite marker LEI0258 is physically located between the BG and BF of MHC region
and variations near this marker have been well documented. In this report, the LEI0258 marker was used to find specific alleles
for the Korean native chicken. The MHC haplotype was analyzed by PCR screening and sequencing of LEI0258 region in four
different breeds including black Korean native chicken, brown Korean native chicken, Cornish and Rhode island red. The serologi-
cally same MHC haplotypes showed the differences in repeat numbers, a few indels or single nucleotide polymorphisms by
sequencing analysis. Even though we could not identify specific alleles for Korean native chickens, the genotypes analyzed in these
breeds can give valuable information for the relationships with disease resistance and establishment of breeding strategies for the
Korean native chicken.
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Major Histocompatibility Complex(MHC)= THF3F £57-¢] &kal 910, BF(class 1), BL(class I18) 12|31 BG(Immuno-
2 A BEEo] Jde Aer dEA Slvh AWl globulin superfamily) 2 /3% ] SItHMiller -5, 2004). ©]Z]
e AL B2 FrAE osf o] FoA=t, o|v] Bt T AL 2= MHC F3A4% 9] Hms FE Aol A <]

37 AW A - FHAEL cytokine 74}, CD-en- A g A4S B3l SUMAE § e Ao E gEA Atk
coding -2}, NRAMP1, A% S 2% 1 -3-2] MHC haplotype JX= -1 A 51 White Leghorn
A Tol ok oA TS, 7] S MHC haplotype®] H™H-2 &3

Al AFdellA MHC 73 HJE= 2 AZAS 7148HA A1 A0l o] o] FAHAT Htel APFT] 3
1, vaccine®l t)gF W3-8 718l Hlo] 88 4 S A b A7 ol g WrH o= A AL Tk Miller -5, 2004).
o= gEHom, MHC F3AE-S vl o] Wil 9] MHC $-9]5 MHC B A9 tgAo] =2 Aoz &
o] ke B a7} AciBacond} Witter, 1994). 3} 5] HAA A=), o] teFst Hol= 54 Aol tisk A3
MHCE vt olug} Avian Leukosis Virus(Yoo2} shel- ArRs A4

2 immunoglobulin -+

rr

A= she o' delA gtk 53] Class 19] BF2
don, 1992), Rous Sarcoma Tumor Virus(Taylor, 2004), Cocci- 9= BFIEY t&4do] w01, MHC B &2 recombina-

diosis(Lillehoj 5, 1989) 2 Salmonella(Cotter 5, 1998)] 2 tion®] ATl A] 1A At B17} ATHONeill
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gk AR S 1980 Bl BE A7} A &= o] dA)
2% 2 ASo] AR JoH, HT 3= AU =&
FAo| 7IQlste] AHlFo] Fratal itk 2eivt A4iskd
AR AHH S olHolE Eg Al gol 55 o &
71e] Faf7t @AstaL ok g Alee Ao BRI E 9
ste] A s FE 5ol v side] AAs] dasi, =
7o F2AA T v EE=gohfol] EA5l= Cytochrome oxi-
dase I(COI) +7d4F ol & o83 #5 78 d7% 3+
a1 Jti(Hebert 5, 2003; Z 5, 2009). MHC f+-%12}2] LEI0258
microsatellite marker+= polymerase chain reaction(PCR)°l ]3|
FAAEE GA FEE F Ao, o] marker Tl F7]
A ®ol7t st SAS Zhar ok wepA B AT
= g AR FF 5ol S g g sk
S B vAE MHC A9l $)+= LEI0258 microsatellite marker
FRloll EAse Wy A7 E] wEs 2 bd@A HolE
gk Al SAF, = A A 243, Comishd 2 Rhode
Island RedZof| 4] ] 8k 4 LEI0258 microsatellite markerS
FE T BAEAY 7FeAs AATH FA 2
MHC 31213 7e] A #A 738 B3t 2% 49 A
P AT 2AE AT 712 ARRE o]t £ AFE

ERET S

RO

1. Al AHE L Genomic DNA ==

B Ao o]gd FA] AMBEE IHEAAEAAS) 7
Tl A B4 sk AeA] SAF 2357, S A 2
A2 829 F 4] (Comish) 3057, 2=0}Y H= =(Rhode
Island Red)Z 4272 o] &3}t

2. DNA =&

FAIAS WA 200 £Le] PAE EDTAZE €
tubeol] } &3} 2™, DNA 22 PrimePrep™ Genomic DNA
Isolation Kit(Genetbio, Korea)<} MagExtractor® Genome kit
(Toyobo, Japan)E- ©]-&38te] AWM o) we} 23, +3
¥ DNAE A3l o]&d wj71=] 4 Coll A7tk

3. MHC f&Xle| PCR &= 4! XX
S MHC 5-$]9ll &2)3}+= microsatellite marker LEI0258<
ZXZ317] 913 primers= Fulton 5(2006)01 28l B primer

A1
i

Hr

=(Forward primer: 5> CACGCAGCAGAACTTGGTAAGG 3,
Reverse primer: 5" AGCTGTGCTCAGTCCTCAGTGC 3°)<- ©]
23} t}. PCR(Polymerase Chain Reaction) 532 3-A] A&
21 genomic DNA®Y 10X ¥h§- $H2-H(Tris-HCI pH 9.0, 200 mM
MgCl,, (NH,),SO4, PCR enhancers), 10 mM dNTP, forward <}
reverse primer Z}Z} 10 pmol, 1.5 units Tag DNA polymerase
(Genetbio, Korea)9} 18131 B E 78l F 20 pL &
o g w-S-3lth PCR WS- 72 % denaturation . 2
94 CollA] 533 §h&A1Z1 3, 94 TollA] 30%, 65 CollA] 30
Z, 72 TollA 45%0014] 353] WM&} oM, 72 CollA 73t
final extension 5 4 CollA 535} PCR 5F 2H&-2 PCR
Purification Kit(Bioneer, Korea)= AF&-3}ed A A|3FAt.

4. FEA H7IME 24

2} FE5H 9 MHC 7312 971X88 gRlstr] 918t
sequencing= AAIBIATE A7IME 42 BAE PCR
£ 2HE-8 Geno Tech(Korea)oll 2] &3} direct sequencing %
Ho g 2AEH$. 2™, Chromas software(Technelysium, Aus-
tralia) & AH&-3te] A7IME-S g1t ElE A7 E
£ CLUSTAL W(BioEdit) softwareZ ©]-8-3}%](Hall 5, 1999)
alignment® 2AISH & T 7] &4, indel © ¥HE 7]
AMETE glst it

N

2o} o D

MHC 3} X9 2] LEI0258 microsatellite marker= MHC
A S 5437 Yste] &&= vk #F3E LEI0258
microsatellite marker®] ¥HE-=9} -2} TS o] 83}
9o FF 7 7FA8E @] 91t g AleiA =
AE 2347, Sk AjeA AAE 8257, U 4]E(Cornish) 30
I, 2old M= =(Rhode Island Red)F 275 ©]-&-3}H
T} MHC #-%#}2] LEI0258 microsatellite marker -2 PCR
TF F 71957 23 hFT haplotypes ST =+ 9)
9T} PCR ZE-E9] Z7)%= thek 200 bpiE] 450 bp7hA] T
FoHA Stz ERIFHNT WY E T gel oA 73
RS ER7S 2, F 257 AR BRE
UATE G A A SAZANA = (0.35) FAAZ Y] W=
7F 7V w=koH, s AlAl 2 F A= aa(0.34) 13
A o] Wiw7} 718 =0tk £12E<] Rhode Island Red 52
Cornish Foll A ffo] F2A8 RI=7t 242} 037 0272 71
=AU} 53] Comish FolAE 15719] Fxdx}ado] ERlx]o]
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FAA=E

= A A ZAZFL] 193 bpet 194 bp]

7R4=<1H), 12 bp<} 13 bp
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Fig. 1. Example of PCR results showing the genotypes for the

LEI0258 marker in Korean native chicken.

Table 1. Genotype and allele frequencies for the LEI0258 microsatellite marker region in four different breeds. The information of alleles

is shown in Table 2.

Korean Native Chicken Black  Korean Native Chicken Brown Rhode Island Red Cornish
Genotype Allele Genotype Allele Genotype Allele Genotype Allele
frequency frequency frequency frequency frequency frequency frequency frequency
af (0.04) a (0.02) aa (0.34) a (0.41) aa (0.02) a (0.02) bb (0.03) b (0.08)
bb (0.26) b (0.3) ac (0.15) ¢ (0.29) cc (0.02) ¢ (0.04) be (0.03) c (0.12)
be (0.04) c (0.15) cc (0.18) e (0.01) cf (0.02) e (0.22) f (0.07) d (0.12)
bf (0.04) f (0.46) cf (0.09) f (0.18) ee (0.12) f (0.55) cc (0.07) f (0.37)
cc (0.09) h (0.07) ef (0.01) i (0.02) ef (0.16) g (0.01) cd (0.03) h (0.08)
cf (0.04) ff (0.12) j (0.05) eh (0.05) h (0.16) cf (0.03) i (0.22)
ch (0.04) fi (0.01) k (0.04) ff (0.3) dd (0.07) j (0.01)
ff (0.35) ii (0.01) fg (0.02) dh (0.03)
fh (0.09) i (0.01) th (0.28) di (0.03)

jk (0.08) ff (0.27)
fh (0.03)
fi (0.07)
hi (0.07)
hj (0.03)

i (0.13)
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TCTTT, R12: CTTTCCTTCTTT)S 8¢l 4= Qlda o=
repeate] oF F-E(-30, 29, —10)°l] 37§2] SNP, Sl F-iojA
‘ATTTTGAG’ INDEL ¥ 37]<] SNP(26, 28, 34)E &R1% 4=
UATHFig. 2). 53] 13 bp repeat] G4 443 bp2] B ha-
plotype 1571<] 13 bp repeat2 7FH .24 PCR HH-3- A&
o] 77 AR AL & F AAY. 3 12 bp repeat> B
haplotype 13.1914] 18712 FA=o] 71 B2 repeat 5

595 AEe] MHC 99 #24F #4

B SITHTable 2). B haplotype 133} 17 d3stxozg Bi
-30 -29 -10 1 +1 11-18 26 28 34
m m @ (INDEL) (A) (2) M

A S R
13 repeat 12 repeat

Fig. 2. Representation of the repeat structure, position of SNPs
and deletions in the marker LEI0258 region.

Table 2. Sequencing analysis for the LEI0258 marker region in four chicken breeds

Position Position Genbank B N
Samples Consensus ——————— . Allele
Breed . -30-29 -10 R13 RI2 ) | — 18 26 28 34 accession haplo-
No. size (bp) type
TT G ATTITGAG A & T no. type
DQ239501 13
DQ239505 132
391 205 - - 1 4 A - " TDOz39514 = b
DQ239560  BWI1
DQ239496 11.1
Cornish 398 295 o - b - - © DQ239541 5 d
DQ239494 10
DQ239533 24
376 309 - - 1 12 - T DO % f
DQ239554 76
381 381 - - 1 18 - T - DQ239504 13.1 i
DQ239513 152
555 249 - - 1 7 - - A DQ239531 2 c
DQ239551 73
Rhode DQ239496 11.1
Island 559 295 o - : I - -  DQ239541 5 d
Red DQ239494 10
DQ239533 24
563 309 - - 1 12 - T " TDO239537 % f
DQ239554 76
DQ239513 152
528 241 - - 1 7 A - - DQ239531 22 c
DQ239551 73
Korean DQ239513 152
Native 486 249 - - 1 7 - T - DQ239531 2 c
Chicken DQ239551 73
(Black) DQ239494 10
DQ239533 24
508 309 - - 1 12 - T " TDO239537 % f
DQ239554 76
DQ239512 15.1
Korean DQ239495 11
Native 260 193 - - b3 . - © DQ239547 6l a
Chicken DQ239538 27
(Brown) 207 194 - A 1 3 A - A DQ239561 BW3 a
205 443 - - 15 8 - - - DQ239544 6 j

"The allele type is corresponded to the figure 1 for indicating homozygous and heterozygous.
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HH allele Z7]= 205 bpo|th. 71 B haplotype 133} 172]
71D B4l s @Y SNP(C/T)7} 72 5] A TH(Fulton
= 2006) B AFAE SNPYF Q= Aoz selEgt
Haplotype B15.13} 152%= @A&H oz FABIAITE &
repeat = TAE O] AUeH T2 SNKA/TE HEM L
AL FE = AU} Allele 193(B11)S & FFo A
golo] F%1.2™, Bl haplotype> Marek’s disease virusl] T
3 AL zZterthe Hivb At Wakenell 5, 1996).

B Ao A= MHC A4 2] microsatellite markerS ©]-8-3}
of gk As B o5 FEo AR S Ao, 4%
F0o2 749 17571 AZollA4] LEI0258 microsatellite markerS
g A F 25709 o A o] 1= AT MHC

AL FH2 §ol7t g2 FRolgt FF 5ol viAE
=8 oE=o] AR T2 microsatellite markerE2] Z3t
(Rikimaru®} Takahashi, 2007)S 37 A-8-Stobd &3t &
o] FF TiEo] 7Fed AoE HdE™M, o]2fg DNA v}
ARE B3l FT& RESIeUE 788 2 o= AlsEnh
S 7|2 B2 Harol A vrE niel o] MHCE 2
o] FEAS 7HA7] el & AT A= gk Al
o] AW Ay #d A7 712 AR5E 83 o] &
g Aoz Algdch

~ o
— pad

9] MHC 34} Well 21+ microsatellite marker LEI0258
< A9 & 2 AW AP AR B2 A7) Hol
ok E A= A7) = microsatellite marker LEI 0258
< = AHA SAE, Sk A 2AE, ZUAE, 22
ofde HEF FEstod FF 5o F312E E alleles
Al 5 T E8l 7FsshA RS Adslr] f1ske
AT gk Al AlRke] ZEA A Qe 'E— | i #=t
© S T AR FE0 A vE AlolE B

B ATE $20F79] FTA U371/ RAGAEA
2 A-GAe Ao x|glo] o)

tl

[l |
o=

Y Msd AR Wer
= 7Fa8}3] 2] 36(1):85-88.
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