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ABSTRACT

Adiponectin is adipocyte complement-related protein which is highly specialized to play important roles in
metabolic and hormonal processes. This protein, called GBP-28, AdipoQ, and Acrp30, is encoded by the
adipose most abundant gene transcript 1 (APM1) which locates on human chromosome 3g27 and mouse
chromosome 16. In order to determine chromosomal localization of the porcine APM1, we carried out PCR
analysis using somatic cell hybrid panel as well as porcine whole genome radiation hybrid (RH) panel. The
result showed that the porcine APM1 located on chromosome 13941 or 13g46-49. These locations were further
investigated with the two point analysis of RH panel, revealed the most significant linked marker (LOD score
20.29) being SIAT1 (8 cRs away), where the fat-related QTL located. From the SSCP analysis of APM1 using
8 pig breeds, two distinct SSCP types were detected from Korean native and Korean wild pigs. The
determined sequences in Korean native and Korean wild pigs showed that two nucleotide positions (T672C and
C705G) were substituted. The primary sequence of the porcine APM1 has 79 to 87% identity with those of
human, mouse, and bovine APM1. The domain structures of the porcine APM1 such as signal sequence,
hypervariable region, collagenous region, and globular domain are also similar to those of mammalian genes.
(Key words : Pig, APM1, Mapping, SSCP, Mutation)
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Frazke] gekgk AALe] AE skl
DNA 971X ES yhel oz 917ky) F& Afo]
o] FHAE Wlashk= Hal - AA] E(Com-
parative mapping)e] #/do] AFHoz A3y
ofof gt} sx|e} Ao A9 HE G A
# fHAF A= (Barendse 5, 1997, Kappes &,
1997; Ma 5, 1996; Rohrer 5, 1996)2} WA
RH mape] $dE o =24 (Band 5, 2000; Hawken
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WA= triglyceride®  §HAdsEed A4S,
leptin, interleukin(IL-6), tumor necrosis factor-a
(TNF-a), resistin ~22] 3L adiponectin®} #-2 T}
Gt dude FHgtoRHA ol AvE Al
W Alsdd 7149 E e AddS vE
Ak Wiecek 5, 2002).
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o] frAte Wy dvke 910 30279

Zska vk ¥hs] A vi(Yamauchi 5, 2001).
o] 2Rz A7]7F 16 kbolm 3719 exon}
& 2447K9] ofr|ito® g o] gl pro-
moter F-$Joll TATA box7} $l& Ho] 53|t}
(Schaffler &, 1999). 53], o] %A= collagen
like motifel G-X-Y WM A& 7HAaL gl7]
%ol collagen X, collagen VIII 2 complement
proteing] Clgel 2 AEAS 7 Ade
Aoz HuFAtHMaeda 5, 1996). ©]
A= Z59A4 AMPK(AMP-activated  protein
kinase)©] <QIAFSHE frieste] Akl Abshel
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24 SAd ¢S FH 53] <59 pH, B
s G dA e Ader BaHg]
THMilan %, 2000).

b EoATs Al A Ak 9

o

of

o

1. FEAte] AMAM & /xIZH

APMLe] AMA el fIAE @eletr] fle)
4] somatic cell hybrid panel(Yerle 5, 1996)3}
porcine radiation hybrid panel(Yerle 5, 1998)<
AHgate] PCR w415 F3atqlnt EA]o] AR
¥ primer sequence:= TFS-F 2T},
HP-F:5---TGG TAG AGA AGG AAG CCT

GT--3

HP-R:5---CTC TGG CTC TGT GCT CCT
CT--3

Somatic cell hybrid panel ©]-&3% APM1<]
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2771¢] cloneE< ©]-&3te PCR 41
ot PCR W32 & 251=, 10 mM  Tris-
HCI(pH 8.3), 50 mM KCI, 15mM MgCly,
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2. SA=s=2F DNA

i Aol AR s DNAE 3h=iA) el =)
#](20%F), Landrace(20-7), Duroc(20°7), Yorkshire
(205), Hampshire(25), Berkshire(35), 3t=okAY
HA(105F), 7FALESERT) 5 8EFOE A

FHAEHAT LA Algol 4TAA Bt

3. APM1 S8 X2 5%

HAe] APMLIS S53H7] 9% primers= 7]
o Bl gl APM12] AA] cDNA A<
o] ¥3t¥l mRNA *]<¥(GenBank accession No.
AY135647)S o]g3at]  AZsI e,  primer
sequence= TF-3} 2t}

APM1-1F : 5--GCT CAG GAT GCT GTT GTT
GG--3

APM1-1R : 5---ACG CCA TCT CTG CCA TCA
CG-—-3'

APM1-2F : 5---CGT GAT GGC AGA GAT GGC
GT---3

APM1-2R : 5---AAC GGT AGA CAT AGG CGC
TT--3

APM1-3F : 5---AAG CGC CTA TGT CTA CCG
TT--3

APM1-3R : 5---CTG AAG ACC TCA GCC TGG
TG---3

Zyzko] PCR WHE2 Tag polymerase 15
unit(TaKaRa, Japan), 10 x buffer 2.5p¢, 0.2 mM
dNTP, 1.5 mM MgCl,, 10 pmol primer 2Z+Z}
1.5u¢, genomic DNA 2ug Z18|a SHF< 13.7
ws Hrkste HE 25mE WHEEslon,
PCR Wh&Z71& 94Col A 227 WA &
94TC oA 30%, 57CoNA 45%, 72CelA 45
%2E 1 cycleZ 3} 353 WHESIY 1 &
72Col A 5EZE AFAZ F 4TCoA T8t

Tt

4, Single-stranded conformation polymorphism
(SSCP) 244

APM1-1F$} APM1-1R, APM1-3F9} APM1-3R
of 9sx =% PCR producti= 77} 166 bp,
462 bpE YERNATE ©lE product ZHZ} 2.5u8
¢} denaturation buffer(95% formamide, 0.05%

— 539 —



Park et al. ;

xylene cyanol, 0.05% bromophenol blue)S &3+
otk £ NS 95ColA 3E7H WAL )
= SA 0CR #A 283 Basigivh o1 %
olu] Al=E 10% polyacrylamide gel ArollA =
71935 (150V; 20A1%t; 16TC)g -
sho] =RQlsait

)

silver staining
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Fig. 1. Physical mapping of the APM1 PCR product to SSC13 using somatic cell hybrid panel and
radiation hybrid panel. (a) PCR amplification of APM1 PCR product on the 27-clone
somatic cell hybrid panel. In this case, a rodent background product did not amplify. H:
Chinese hamster, M: Mouse, N: Negative control, P: Pig. (b) Proportion of pig chromosome
13 retained in each of the 27 somatic hybrid clones. Clones positive for the porcine APM1
products are indicated by a +. A, B, C, D, E, F indicate regions of SSC13 distinguishable
by the panel. (c) RH map location of the APM1 in the part of SSC13.
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Fig. 2. The SSCP patterns of the APM1 exon
2 region. The pig breeds used in the
study were identified to have the A or
a SSCP pattern. The B and b SSCP
patterns were found in Korean native
pig and Korean wild pig. Especially,
the C SSCP pattern was observed only
in Korean native pig.

Mapping and Mutation Detection of Porcine APM1

M type 13} type 27k oIt} o} 7}
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TG'I'I'G'I'I'GGGAGCTG'I'I'CTACTGCTACTAGCCCTGCCCAGTCTCGGCCAGGAAACC

L LLGAVLTLTLTLALTPSTLGHDOQ T
ACCGAGAAGCCTGGAGCACTACTGCCCATGCCCAAGGGGGCCTGCGCAGGCTGGATGGCG
TEKPGALTLPMPIEKGATCAGWMA
GGTATCCCAGGGCATCCTGGCCACAACGGTACCCCAGGCCGTGATGGCAGAGATGGCGTC
G I PGHPGHNGTUPGRUDGTR RTUDGV
CCTGGCGAGAAGGGTGAGAAAGGAGATACAGGTCTTACTGGTCCTAAGGGTGACACTGGG
P GEKGEJIKGHDTGLTG GPIKGTDTG
GAATCTGGAGTGACTGGGGTTGAAGGTCCCCGAGGTTTCCCAGGAATCCCGGGCAGAAAA
E S GV TGVEGPRGTFU®PG I
GGAGAACCTGGAGAAAGCGCCTATGTCTACCGTTCAGCATTCAGTGTGGGCCTGGAGACT
G EPGESAYVYRSAFSVGLTET
CGGGTCACTGTCCCTAACATGCCCATTCGCTTTACCAAGATCTTCTACAATCAGCAAAAY
RV TVPNMPIRFTK.I
CACTATGATGTCACCACTGGCAAATTCCACTGCAACATTCCTGGGCTGTACTACTTCTCC
HY DV TTGI KT FHTCNI
TTCCACRTCACGGTCTACTTGAAGGATGTGAAGGTCAGCCTCTACAAGAAGGACAAGGCT
FHI TVYLIKTDVIEKVSLYZKTZKT DK A
GTACTCTTCACCTACGACCAGTACCAGGACAAGAATGTGGACCAGGCCTCTGGCTCTGTG
VLFTYDO QY D KNV D
CTCCTCTATCTGGAGAAGGGGGACCAAGTCTGGCTCCAGGCATACGGGGATGAAGAGAAT
L LYLEZKGDTU QVWTLQ
AATGGGGTCTAYGCTGACAATGTCAATGACTCCATCTTCACAGGSTTCCTTCTCTACCAC
NGV YADNVNDTZSIFTGTFTLTLYH
Aﬁcml're 732

FAMS YERNE globular domaing 35}l
60
120
180
240
300
P G R K
360
420
F'YNGOQTOQ N
480
P G LY Y F S
540
600
A S G SV
660
A Y G D E E N
720

Fig. 3. The coding and amino acid sequences of APM1 observed in pig breeds. The start and
stop codons are showed as box. The positions at 420 and 487 are indicated the
differences(indicated by italic letters) between results in this study and the previously
report(GenBank accession No. AY135647), and the base substitutions of 672 and 705
(indicated by italic and underlined letters) are found only in Korean native and Korean

wild pigs.
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Human MLLLGAVLL LI AL PGHDQETTTQG---PGVLLPLPKGACTGWMAG I PGHPGHNGAPGRDG
cow MLLQGALLLLI Al PSHGEDNMED-——————- PPLPKGACAGWMAG IPGHPGHNGTPGRDG
pig MLLLGAVLLLIALPSLGQETTEK----PGALLPMPKGACAGWMAG I PGHPGHNGTPGRDG
Mouse MLLLQALLFLL I PSHAEDDVTTTEELAPALVPPPKGTCAGWMAGIPGHSGHNGTPGRDG 60

Human RDGTPGEKGEKGDPGL IGPKGD I GETGVPGAEGPRGFPG 1 QGGRKGEPGEGAYVYRSAFSY
cow RDGTPGEKGEKGDAGLLGPKGETGDVGMTGAEGPRGFPGTPGRKGEPGEAAYVYRSAFSY
pig RDGVPGEKGEKGDTGLTGPKGDTGESGVTGVEGPRGFPG IPGRKGEPGEJAYVYRSAFSV
Mouse RDGTPGEKGEKGDSGLLGPKGETGDVGMTGAEGPRGFPGTPGRKGEPGEAAYVYRSGFSY| 120

Human GLETYVTIPNMP IRFTKIFYNQQNHYDGSTGKFHCNIPGLYYFAYHI TVYMKDVKVSLFK
cow GLETRVTVPNVP IRFTKIFYNQQNHYDGSTGKFYCNIPGLYYFSYHI TVYMKDVKVSLFK
pig GLETRVTVPNMP IRFTKIFYNQQNHYDVTTGKFHCNIPGLYYFSFHITVYLKDVKVSLYK
Mouse GLETRVTVPNVP IRFTKIFYNQONHYDNSTGKFYCNIPGLYYFSYHITVYMKDVKVSLFK| 180

Human  [KDKAMLFTYDQYQENNVDQASGSVLLHLEVGDQWLQVYGEGERNGLYADNDNDSTFTGF
cow KDKAVLFTYDQYQEKNVDQASGSVLLHLEVGDQWWLQVYEGENHNGVYADNVNDSTFTGF
pig KDKAVLFTYDQYQDKNVDQASGSVLLYLEKGDQUWWLQAYGDEENNGVYADNVNDSIFTGF
Mouse  |KDKAVLFTYDQYQEKNVDQASGSVLLHLEVGDOWLQVYGDGDHNGLYADNVNDSTFTGE| 240

Human  LLYHDT-N
cow LLYHNIVE
pig LLYHNI-E
Mouse  LLFHDT-N 247

Fig. 4. The APM1 primary sequence, domain structure, and alignment among human, cow, pig,
and mouse orthologs. The underlined sequences at the N-terminus indicates signal
peptide sequence. The 22 periodic glycine residues defining the collagenous domain are
showed as bold letters. The globular domain of APM1(boxed) is located at the

C-terminus.
Human APM1 79%E HGITE SSCP ¥4} d7iMd w4 4
el A gl Sk Al s 2| 9 ko= A €]
Porcine APM1 EolAQl ol ofn|:ks 45 dshs FE
o] 3HA F-9loA WASI= silent mutation
Bovine APM1 24 opu|Ake] Wik HAEkA] Ut
2 Apmo A WAISEA] FRAIRE AR, mEkS-

Mouse APM1 2, 2, XY APMLE] ofn| et M IS B
2 Dayhoff 5(1978)¢] PAM modelS ©]-&-3}o]

o FH4 ADASE 28 23, Ak 47}

. , ) 2 7P de A= Qom, A
Fig. 5. A neighbor-joining tree constructed (‘;1791 o}\}if% Tx]] o LIFE;IHM tq O}
from the amino acid sequences of . "2 TR WolE mAlth Fig 49

four mammals. This tree was gen-  neighbor-joining treeoll Al <Al x|} A7} 7}
erated using PAM(Point Accepted Mu- = 7}71% Sd3aAE Jehjglon, o5&

tation) model of amino acid mutation O 0 EL A i P o) Alaky -
by Dayhoff et al.(1978). A (Artiodactyla)e] £St7) W] Ab v

Seol BN gTiHoE A A
ek sAS obrliit AGE Abg L 2o u AFFASH Awyoel ¥ me Aow

A d} 83%°] FAMSS Helom, nhe-sel= AlmETh
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