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Cloning and Expression of Lactadherin Gene from Korean Women
Heng-Cher Yom'

Dept. of Life Sciences, College of Natural Sciences, Hoseo University, Chungnam 336-795, Korea

ABSTRACT : Lactadherin is a glycoprotein of human milk fat globule membrane that binds to mucin and butyrophilin
forming the protein complex. Especially, mucin and lactadherin in human milk efficiently protect infants with poor immune
functions right after birth from infections by microorganisms and play important roles for their early survival, growth and
development. Lactadherin inhibits the propagation and growth of rotavirus that is a global pathogen causing infants'
diarrhea. Recently this protein was known to promote neovascularization and its deficiency related to develop Alzheimer's
disease. In this study, the basic biochemical and physiological aspects of lactadherin were investigated. Messenger RNAS
were isolated from mammary tissues from Korean women patients to clone a 1.2 kb cDNA and sequenced its DNA to
determine its amino acid sequences. The cDNA was cloned to express its 43 kD protein in E. coli, which was confirmed
by Western blot. The recombinant protein was purified and injected to 2 rabbits to raise antibodies against it. The
semi-purified milk fat globule membrane proteins from Korean women was analyzed by Western blot using the rabbit
antibody to give 70, 55, 46, 30 kD bands. Also several polymorphism and SNPs of lactadherin gene from Korean women
were observed compared with those of Caucasian women.
Key words : Lactadherin, Rotavirus, SNP, Human milk, Fat globule membrane protein.
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Hego] o3 fols Wl YL ERE ALHOE Wolste] 27] frobe] A&}
s g Lactadher|n~ frob AAre] 9A<le] &= rotaviruse] WA 43S oAgH
o okze] o] eiE e AR ] IS Fehs FoF IAE AR 3o, o] o) Ago] Ao 2

e AoR Husa gl = o|Ad zﬁ” o] FxE= Iactadher|n°ﬂ ek Astet 5l Aejehal A
&t7] 9%k 712Ad7E A = A9 fAdE2 A oA mRNAS £2J8t1L, 1.2 kb lactadherin cDNA 4}
cloning3te] @714 G7} obu)ist v ES AASIATE o] cDNAE pET vectorel] A 43ste] E. colicll 4] 43 kD @ d-&
AAZ O Western bloto. 2 15t 0H, o] Tl ds HA|ste] E7|oA FAE AYikate], g oA BfoA

FH]= 70, 55, 46, 30 kD] bandE SR13F3ITE. oF&e] W]l o4 lactadherin f-Xko} @ o 4e] 2 B frE
Ao Ak Hlael M BheFgt SNP7F EEH AL Wole] va/do] #EH .
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atal, frobs] W A% 1e|al Alskd A Akt o
8-S mZItHAnanthan & Saravanan, 1998; Palombo et al.,
1998; Nakajima et al., 2001; Simonsen et al., 2001). 221}
BRE 7)E folee AAE Y W Eo] Wi, oAl
rotavirusoll 7<4o] E7|E AT Fado] €A A
(Newburg et al., 1998). w2} f-o} AAL= rotavirusel] 50|
Aoz Agsles ZHEY lactadherino] &) e 4 9l
o Evetell A el Agxe]d FolA Bo] WAt
Hrol2] 24 frob Aatke] dle] HEZE o] rotavirusel] ©Jgk 2
o2 F4HEY 79 lactadherin rotavius 7+49-2 |
XoAR B &l FE vuide s Ha $4E
SHATIE AR dEA 1 Joi(Kvistgaard et al., 2004).
F ol = lactadherine AJ2¢ ] FA S F3lske T8
gk chal A 2 A A o m(Silvestre et al., 2005), o] Tl A o]
Ao] Aot BAHE Ao ® BuErHBoddaert et al.,
2007).

A Aejoll A lactadherin® mucing] 2% & Ea1E
7 E¢Foz AFs ot F, 70 kDL T AL bu-
tyrophilin® 339 lactadherino] ¥3+5¢] It} Rotavi-
rusell 7Hg =& 293 utolg 2 53 U< lac-
tadherin #2t7Fo] 46 kDO FEW AR, Aut &o
A=) o, feu A st mucing ZgE o] &
H] Fth(Shimizu et al.,, 1986; Duwe & Cenani, 1989).
Lactadherin& 17+9] §-47 ¢t AZAME B =,
3 BAsLE B85 oM, EGF1-EGF2-C1-C29] +%3
99& 7t 9tk o] § EGFE EGF-like domaing 71
7)1 C domain 3-8 &4 VIS V9 lipid-binding C do-
maing ¥k 9l th(Stubbs et al., 1990; Couto et al.,
1995a; Couto et al., 1995b; Shi & Gilbert, 2003). 3},
EGF2 domain®] Arg- Gly-Asp(RGD) motife 17 4, 1
2] #9) lactadhering] o} A WG S-S Hlw B3 2
I, A A A Fhell F HEH S BAFA 3
©1, C2 domain phospholipide} Zgsth(Andersen et
al., 2000). #9l &J419] 73-%- lactadherine 3877 2] ojv]=
2 a3t 1.2 kb cDNA sequence”} & # 1.2 L (Aoki
et al., 1995; Couto et al., 1996; Shi & Gilbert, 2003), &
& ooyt g o Aol A3 AT obF BHaE A eksk
oh.

Lactadherin®} mucing #1F 23 5E 1547149 24

r %

il

AT} A2
oA 1 gheFo] 15U HE 909 7HA Y] BEfrelA] Hot #A3
=20(40~93 pg/ml), WE A A} Atk

pH 4 ©]3t9] fjstol X MAEA] a1 A4 e E FA5HH,
ghtolg]s &5 Bf AWEAY] AW FEG dAdEo
AtH(Yolken et al., 1992). =, o] Aol AFH sialic acidZ
AASHH rotavirusell O o] 23R =th(Yolken et al.,
1992). ZAroll A lactadherin®] W& o] Hlf-2] 7jA|9} FAlo]
o]FolA = AL B Ao F43] 4J<s3st= prolactin}
glucocorticoid9} 22 hormone?] 2}-g-of ojsf wtalo] 24
He 202 FAEC. o] B IS wHolgo] ofgl
ol HAIERE Huste] A& YEEE Folde &
solth. ol¢t & A 54& 2= lactadherin T
AT o Z YA A FENA i A
T, L ABAZE FAE TEFOEZA AR E 7] b 7]
& gid=3 g o]fAelut
et M EEAIAM 1 23E FANE
Aol itk

2 AFolM< lactadherine] tigk Astsha gl Ae]sta
o] 712 AFEA &= 949 lactadherin cDNA FAAS
cloning3tal, E. coliollA] W& o n, hl A4S =) 5}
FAE AL, o] & AME-ste dha o /g o] Rfroll A %
§¥ = lactadherin S0 543 AL, 5 o4
9] lactadherin 312} B34S FARFATH
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1. RNAY &7

Y B4 S Ao} AW NmzrE 34
247 ¢ 292 2sn 43 922 W Y 2

iy

|4 Z24] total RNAE #2]5tth Als 22l TRIZOL
(GibcoBRL, USA)S #7}8}al tissue tearerZ Z4-& 2
4911, chloroformS #7ksk %, 12,000 X g/15 min/
4To| A FAEZE 3to] RNAE X&sle 459 &
259 th. RNA pellet2 DEPC(Diethylpyrocarbonate)E
A8 H,0=2 &3|A7]3, RNAS —70Co] B#H39]
=3

2. cDNAY] 34
cDNA library 3432 1st strand cDNA Synthesis Kit(Life
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science, USA)S A+4-5131 Tt RNA €43} oligo-dT primer
£ 4o] 70CAlA annealingS |71 3 RNase-free H,0Z
A7kt 70l 0.25 M DTT, RNase inhibitor, dNTPS
Z83}= 5X buffer 2831 AMV RTase2 410} 41ToA
INZE &S WA AT

3. Primer Design

Lactadherin®] full sequence®]A] coding region$! 61~
1224 baseol A Primer designer(Scientific & Educational
software, ver. 2.0)2 A3t GC %3 Tm &2 71%
2 A= sl th(Takara Korea Biomedical Inc.). CIonmgA
FEE =0]7] Y384 sequenceE 9299 9V|E Vo E
T zZo g YRk 31~966W 9715 Eddhs A set
(sense-TGC CCA TTC CAG CGC C Tm=74TC, GC &
68%, anti sense-GAT GCC TGT CAC CTC CTT CG Tm=
73T, GC ¢+ 60%)<} 909~1518W H7]E X §5l= B set
(sense-CGG TAA CGA TCA GTG GCT GC Tm=74T,
GC &= 60%, anti sense-ACA CGC CCT ACT TTG CCC
TT Tm=74C, GC &% 55%)= A| =ttt

4, PCR

PCR 43 £9S dNTP(2.5 mM), 10X buffer(1.5 mM
MgCl,), primer(100 pM), template(lO ng) 1,000 1U¢] GL
taq(Tag DNA Polymerase) 2.5 IUS &35} Tzsg o};ﬁgu}
PCRZ Gene Cycler(Biorad, USA)~ A8
cycle 94T oA 30%, 58Tl 38, 72Tl A 2—“5:% W
a3t

5. Cloning of Lactadherin Gene

PCRS 53t A& A9l B cDNA AHE pGEM-T easy
vector(Promega, USA)ol 22 A3ttt 1 3 B AHo|
A+1E pGEM-T-B vectorE PstlC. 2 #2131, 710 pGEM-
T -A vector® 9A] PstloZ A2 A FHL thA] 4195y,
ASt B H¥Ho| AZ4H full length?] lactadherin cDNAZ}
clone¥ $1-2< restriction enzyme analysis® &H13}9]t}.
Clone®d -] 971X E-5 capillary *4]9] MegaBACE 1000
3} slab gel %412l ABI PRISM model 377 DNA sequen-
cer(Takara Korea Biomedical)Z AM&-3to] 471428 &

Akt
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6. Lactadherin %3

PGEM-Toll A ¥ lactadherin cDNAE Notl.2 At
3] inserts TS, E vectorQ! pET-32B(Invitrogen,
USA):E— Notlo 2 #}2 % 435ty 3 WHE 444519
t}. 1 % host cell(BL,i-DE3)ll electroporator(Invitrogen,
USA)E AH&ate] HolAZt o714 22 cell& v st
o], 0.1 mM IPTG(isopropyl thiogalactoside) 2 tH] 2 9]
e ¢ ‘:o]-_TV_ AAEZ & 5383 cello] Triton X-100
(Sigma, USA)S #7138+ (1%, v/v), sonicationS. = A&
& A7, AEAS AT AR WYY EE A
Alsle, nltrocelluloseoﬂ transferd}il, S-protein conjugate
(1/5,000)} HF8-A17] 4L, nitro blue tetrazolium(NBT) <} 5-
bromo-4-chloro-3-indolyl phosphate(BCIP)(Promega, USA)
2 7|42 st fusion @A) BE S Felsgin)

7. 349 AL

Gel’d2] bandE ZebA #234A]7] 1L, buffer(50 mM Tris-
Cl, pH 8.0, 0.1% SDS)Z 4Tl A wytala AAE2]e &
A5ds #Haldtk o179 acetoneS 7kske] —20C oA

AR 73, dAEL S T PBS| &35t —70°Col| B
EIpi=8

8. A At

A5k lactadherins complete Freund’s adjuvant(Sig-
ma, USA)} &£3H117]a1, F vig]e] E7]9] 242} 0.3 mg<]
Fee AT, T2l 259 45 Fo 01 mge] 34
F7h2 AEsdm, o 1799 1A02 107 59t 8
A8 A9 titer= dot bloto. 2 A3t =d &
A5 3438} nitrocellulose membraneol] 2 FA|71 5 goat
anti- rabbit &2} alkaline phosphatase®] A3 A7} A}
4593, S NBT9 BCIP(Promega, USA)S A&
a3t

el
=
o
=

9. X2 Western Blotting

HIf 7HA 7991 S A9 2y &S TGk, €
Byata A5HS #Hske] 10% SDS-PAGEY] A719%
e! 15} Western blotting> E7]¢] 13} 849 23}
1 goat anti-rabbit 9} alkaline phosphatase”} A&
ko NBT9F BCIPE AME-SFT

i o?L tlo o>
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1. Lactadherin cDNA Cloning
RNAZ cDNA 34 kitE o] &3t A 712 cDNAZ g
33k 5 PCRS A3} lactadherin cDNAS] A}t B A
A& 47 FFsHATHFig. 1) 935 bp2] cDNA A H¥(Fig.
1A)3} 609 bp cDNAS] B A H(Fig. 1B)S 4th. F A4
55 d4317] 95t pGEM-T-A vectorS Pstlo.2 AH2 31
AT 926 bpES H#]3tal(Fig. 2A), pGEM-T-B vector=
A PstIo 2 2k2131, B AA vectors E33l= 3,576 bp
£ P23k ti(Fig. 2B). T 28-S AZAIAA full lengthe]
lactadherin cDNA”7} pGEM-T vectorel] clone® I THFig.
2C). 182 A3 B4& 9484 EcoRI(Fig. 3A)} Pstl
(Fig. 3B)o.2 Adste] ARE9] Hojo} 49d WIS &
ekl

2. Lactadherin 5212 W&z} 3o g

IPTGZ o] 45% E. coli AEE Eajste] o
supernatant<} pelletol] A ¢F 43 kD<) fusion T A o] &<l
= Ah(Fig. 4A). Western blotell 4] 43 kD2 lactadherin
band7} 2215 ItH(Fig. 4B). SDS-PAGE gel(16 cm <20
cm)ol| A 43 kD bands< Ze} F&3t] FAO= A3}

act.

E flo

935 bp

Fig. 1. Amplification of the lactadherin cDNA fragment by PCR
on agarose gels. A: A fragment with 935 bp(arrow). B:
B fragment with 609 bp(arrow). A: M, DNA size mar-
ker; lane 1, no template with A set primers; lane 2, 1st
strand cDNA with A set primers. B: M, DNA size mar-
ker; lane 1, no template with B set primers; lane 2, 1st
strand cDNA with B set primers.

3 wALs} 41

A B
A-fragment t 966bp
| 9Fabp Cut

Pstl

Wsekection
=T

88bp Cut
Psti

5bp Cut
Pstl

928 bp Cul
Psti

dbp
909bp

4 1518bp

= 920 bp

3bp

Fig. 2. Ligation of A fragment to B fragment in pGEM-T vector.
A: The pGEM-T-A was cut with Pstl and 926 bp frag-
ment in gray line was selected. B: The pGEM-T-B was
cut with Pstl and 3,576 bp fragment in gray line was
selected. C: The selected fragments were ligated to give
the full lactadherin cDNA in pGEM-T vector.
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Fig. 3. Restriction enzyme analysis of lactadherin full cDNA
inserted in a cloning vector pGEM-T by EcoRI(A) and
in an expression vector pET32 by Pstl(B) digestion on
1.0% agarose gels. A: M, size marker; lane 1, vector
DNA,; lane 2~3, vector DNA with the full lactadherin
cDNA insert. B: M, Size marker; lane 1, forward insert;
lane 2, uncut vector; lane 3, backward insert.

3. Lactadherin 3+42] Titer
E7)9 gAdA lactadherin 34 <] titerE =437
o] dot blotS A A3 THFig. 5B). ©] blotES 7

915

]
< 27} scand}



Dev. Reprod. Vol. 11, No. 3 (2007)

~<—43KDa

50KDa—>
43KDa T2

A B

Fig. 4. Expression of lactadherin in E. coli on 10% SDS-PAGE
(A) and Westem blot of lactadherin(B). A: M, molecular
weight marker(note 50 K marker); lane 1, supernatant of
E. coli cell extract; lane 2, E. coli pellet. Lane 1~2 show
43 K bands. B: Western blot of E. coli pellet by S-tag
method.

—+—Rabhit A
—=—RabbitB

Titer

-
- h
-

Week
B
A
qp + +
B
+ ar qr

Fig. 5. Titer of rabbit anti-lactadherin(A) and dot blots of titra-
tion(B). The arrows on both figures indicate the times of
antigen injection and booster shots.

of A& pixelo] WA} YxoN A& YJoJo] £AE 1~5
Moz wighe ohd 49 HAE 2z FA3 Aol
(Fig. 5A). 7 vlE]e] E7]o|AM A titer7} F 2| <f 5
7H AT Tl Aostaled, 531 2% 57 AT ¥ 8~10F

Aole] € ol 29Ik
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Fig. 6. Milk fat globule membrane proteins of Korean women
on 10% SDS-PAGE(A) and the Westem blot with rabbit
lactadherin antibody(B). A: The arrows on the left in-
dicate 70 kD and 55 kD(from the top). B: The arrows
on the right indicate 70, 55, 46 and 30 kD(from the top)
indicating the multiple forms of lactadherin.

4. 29| Lactadherin 54

Fig. 6Ac &= Ao Bfo R8s A4 A7t
il giglold). 9% AT ZHE 70 kD9 55 kD
9] A71% YeRfa gl=H), 70 kD band® AW7e whd
7he-dl 718 Beol E4)8E MUCL mucine]#, 55 kD band
= A9E ¢ & 8tk Fig. 6B 24 Aot ©E
Western bloto]t}, 9 2% s} Y25 70, 55, 46, 30
kD bandZ YER 3L $lEH), Cavaletto et al.(1999)0] K1l
ot 9 lactadherine. 2 FAHE 53] Fu|g Al HA)
46 kD band< lactadherin®. 2, 1] ¥ 30 kD band= &
2 lactadhering] AH o7 A7 E}, o]50] 3|u]dt o]f
membrane A S| 491 hydrophobicdt 54 w&
2 AZEn & o] @Al hydrophobicgt 5/40] <
hydrophobicdt nitrocellulose membraneol| transferd wj &
207 AYsA 7] Mo E FPH

5. 3= o419 Lactadherin cDNA 9714 €3} Gene
Polymorphism

T NS e =S AA 2L wekA B
ZA 3} o 2207 TSl lactadherin cDNAZS 72} clon-
ing3tdt}. Fig. 7-& 3= o341 lactadherin cDNA 4714
3 FH= ofr|=4t AEolth. o] A E-& UniProt(Uni-
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1 - AGARCCCORCGGEGEETCTGAGCAGCC CAGCETGCCC AT TOCAGOGCCCGOGTCOOCGCAGE - 60
61 - @rmummmmmmmmmmm - 120

121 - CTOGTOGOCCTGGAT AT CTGTT CCARAARC CCCTGOCACARMCGET GETTTATGOGAGGAE - 180

181 - AITTCCCARGARGTGOGAGGRGATGTC TICCCCTCGT ACACCTGCACGTGCC TTARGGEC - 240

241 - TACGCGGGECARCCACTGTGAGACGAAATGT GTOGAGCCACTGGECATGEAGARTGGERARC - 300

301 - AMTTGCCARCT CRCAGAT CGCOGCCT CATCT GTGOGTGTGACCTICTTGEGETT TGCAGCAT - 360

361 - TGGEETCCOGGAGCTGEGCCOGCC TEARC CGCGCAGGCATGETCART GCCTGGACACCCAGE - 420

421 - AGCARATGACGAT ARCCCCTGEATCC AGGTGARCCT GC TGCGGAGGAT GTGEETARCAGET - 480

481 - GTGEETGACGCAGGET GCCAGCCGCT TGECC AGTCATGAGT ACCTGARGECCT TCARGGTG - 540

541 - GCCTACAGCCTTART GGACACGART TCGAT TTCAT CCATGATGTTAATARARARCACAAG - 600

601 - GAGTTTGTGGGTARC TCCARCARAAAC GOGGT GCATGTCARCCTGTT TGAGACCCCTGIG - 660

661 - GAGGCTCAGTACGTGAGATTGT ACCCCACGAGCTGOCACACGGCC TGCACTCTGCGCTIT - 120

721 - GAGCTACTGGGC TETGAGCT GAMGGATCC GCCARTCOCCTGGGCCTGARGARTARCAGC - 180

781 - ATCCCTGACARGCAGAT CACGGOCT CCAGC AGCTACARGACC TGGGECTTGCATCTCTIC - 840

841 - AGCTGGARMCCCOCTCCTATGCACGEC TGEAC AMGCAGGGCARMC TICARCGCCTGEGTTGOG - 900

301 - GEGAGCTADGGTARCGATCAGT GECTGCAGGT GEACC TEEECTOCC TCCGARGGAGGTGACA - 960

961 - GGECATCATCACCCAGGGGECCCGTARCTITGECTC TGTCCAGTTTGTGECATCCTACARG - 1020

1021 - GITGCCTACAGT ART GACAGTGOGAR. TECAC TGAGT ACCAGGACCCCAGGACTGGCAGC - 1080

1081 - AGTARGATCT TCCCTGGCARCT GEGAC ARCCACTCCCACARGARGARCTT GT TIGRAGACG - 1140

1141 - CCCATCCTGGCTOGCTATGT GCGCATCCTGCC TET AGCCTGECAC ARCCGCATOGOCCTG - 1200

1201 - CECCTEGRAGCTGCTGGGCTET AR GEOCACCTECCACCCCCARGTCTICCTGCTTICCR ~ 1260
=

1261 - TGEGECOCGCTGCCTCTTGEGCTT CICAGCCCCT TTARATCACCATAGGGCTGGGEEACTGEE — 1320
1321 - GARMGGGGAGGGTGTT CAGAGGCAGCACCACCACACAGTCACCCCTCCCTCOCTCTTTOOC - 1380
1381 - ACCCTOCACCTCTCACGEGCCCTGCOCCAGCCCCT ARGOCCCGICCCCTARCCOCCAGTC - 1440
1441 - CICACTGTCCTGTTTTCTTAGGCAC TGAGGGATCT GAGTAGGTCTGEGAT GGACAGGAAR - 1500
1501 - GGECARAGTAGGGOGTGTGGETT TOCCTGCCCCTET CCGEACCGOCGATCCCAGETGCGTG — 1560
1561 - TGTCTCTGICTCTCCTAGCCCCTCTCTCACACATCACATICCCATGETGGOCTCARGARR - 1620
1621 - GEOCCEGARMGCCCCAGGCTGEAGAT ARCAGCCTCT TGOCCGT ORGCCCTGOGTORGCOCT — 1680
1681 - GGGGETACCATGTGCCACARC TGCTGTGECCCCCTGTCOCCARGACACTTCCCCTTGICTC - 1740
17141 - CCTRGETTGOCTCTCT TEOCCCT TGT OC TEARGOCC AGCGACACAGARGEGEGTEEEE00E — 1800
1801 - GICTATGCEGAGANMGCCCACCCACCTC ACNCGACC CEGCATCEGET TGECAGGLCTGEGOGT — 1860
1861 - TTGEGECOCTCATGCTGECT TTTCACCCCAGAGGACACAGGCAGC TTCCARARTATATIT - 1920
1921 - RICTTCTTCACGGG - 1934

Fig. 7. Lactadherin cDNA gene sequence and its amino acid of
a Korean woman. The start codon is at 61~63 bases and
the stop codon at 1,222~1,224 bases as indicated in boxes.

versal Protein Resource, http:/beta.uniprot.org)ell 2J3j &
& obn| =4k 1~238 signal peptide, 24 ~387-2 lactad-
herin, 202~387- lactadherin®] A, 268~317-2 medin
ojth, L3t opw| At 24~672 EGF-like domain, 70~225
+ F5/8 type C1 domain, 230~387< F5/8 type C2 do-
main, 46~482 AN ¥ A& sh= motifolt}. B3l DNASY]
A7IMES A YR W9l o4 9] lactadherin 7
2] 714 E(Couto et al., 1996)7} Hlul, 413 A3} sin-
gle nucleotide polymorphism(SNP)o] oz XA drAE]
ATHTable 1). Az 2ol = 932(67, 346, 444, 454, 543,
755, 1354, 1418, 1466 base)2] SNP7} B1E|9)3, 71 % 5
(67, 755, 1354, 1418, 1466 base)> o}w]=jke] W3l=
Ao WS B Ya1(55.50%), 47(346, 444, 454, 543
base)& silent mutation©. 2 ofw|:=Ake] W3y} T o

3 w41} 44

ZA M= 257](286, 291, 299, 327, 366, 416, 435, 444,
447, 454, 535, 537, 623, 664, 665, 967, 998, 1126, 1148,
1330, 1404, 1405, 1417, 1418, 1461 base)2] SNPS H.o]1l
ATk )AL A 2HET A v fFEE HolE B
o]a 9lom, 173(286, 299, 416, 435, 535, 537, 623, 664,
665, 967, 998, 1126, 1148, 1330, 1405, 1417, 1418 base)
o A ofu]=Ate] vl = WHolE Holal ]om(68%), 83X
(291, 327, 366, 444, 447, 454, 1404, 1461 base)oﬂ/\i‘—:_—
silent mutation©.2 o}m|=2ke] Walr} gigich w3k e
ZZ|(Table 12] 491 sample)2 Blul, 413+ A3} A4 24
oA 2329 silent mutationo] AL, & XA A 239
mutation®} 13-9] silent mutation< Azt E3) A4
0ol zZ o= YA oF 229 = 2709 silent mutation
ZAAAY BAEEE Hole Aoz Ao

S 9
- H
= 94 =4

>'J

_IZi—l

_]4
€

% o]n] Hol } AZHE A ofulgith, Table
19] ok 279 ool A & & U= %%@% e PAPS IS
A Wol7h A dojd &4% & 4 vk Z, 286W(A>C) T
1418¥(G>C)-> ofv|:=Ate] Wo]E F+= mutation©] L,

327H(A>G)H} 4549 (C>T)< silent mutationo]| At} o]
3 Wo]7} coding region ¢t $1x1&HH ofm|iake] %40
wslE 1, 7 A7 gl d AlEed wsrt AAA e @
WA 29} 7)5o] A HHAA ok

al

i

Lactadherin® 2-f AH+ ghehald o] U2 mucin, bu-
tyrophilin} éi}s}ﬁ(Peterson et al., 1998a; Peterson et
al., 1998b; Cavaletto et al., 1999), A& o] okt frols W
MO ZHE HHIH o7 woldit}, £3] rotaviruse] WAL
Eolgo g A5}l (Newburg et al., 1998), S #e] A&
=715} (Silvestre et al., 2005), |7} A3} BEo] By
a °1E}(Boddaert et al., 2007). £ A= o] o] ek

3l 71%5< 7} lactadherinol] t3F 712 AF+E F8)sl=T|
2ot g Ay A& FHsty] Y8t F-HF33HHQ v
Hoz HIst

gt oJ A o] fAZH 0 2 HE o] F21212] cDNAZ clon-

ingdte] E. coliol A9 ¥H& vectors 15333, 43 kD
lactadhering AAMElHT) & E7)o] FALE AE s
Qo o] AL ARt BfrolA lactadhering A5+t
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Table 1. Summary of polymorphism or mutation of lactadherin gene of Korean women

Bp 67~ 286~ 291~ 299~ 327~ 346~ 366~ 416~ 435~ 444~ 447~ 454~ 535~ 537~ 543~ 623~
No. C(Arg) A(Met) G(Glu) A(Asn) A(Ser) T(Leu) C(Val) C(Pro) C(Asn) C(lle) G(GIn) C(Leu) A(Lys) G(Lys) C(Ala) A(Lvs)

1 A(Ser) - - - - - - - - - - T - - - -
Normal 2 - - - - - C - - - - - T - - - -
tissue 3 A(Ser) - - - - - - - - - - T - - - -

4A - - - - - - - - - T - - - - T -

4B - C(Leu) - - G - - - - - - - - - - -

5 - C(Leu) - - G - - - - - - - - - - -
Cancer 6 - - A G(Ser) - - - - - - - T - - - G(Arg)
tissue 7 - - - - - - T - - - - T C(GIn) AGIn) - -

8 - C(Leu) - - G - - - - - - - - - - -

9 - C(Leu) - - G - - GArg)ALys) T A - - - - -

Bp 664~ 665~ 755~ 967~ 998~ 1126~ 1148~ 1330~ 1354~ 1404~ 1405~ 1417~ 1418~ 1461~ 1466~
No. G(Ala) C(Ala) A(Asn) A(lle) T(Val) A(Asn) T(Leu) G(Gly) A(Thr) G(Leu) C(Pro) A(Ser) G(Ser) G(Stop) A(Arg)

- - T(le) - - - - - - - - - - - G(Gly)

Normal 2 - - - - - - - - G(Ala) - - - - - -
tissue 3 - - - - - - - - - - - - C(Thr) - -

4B - - - - - - - A(Ser) - - - - - - -

5 - - - - - - - - - - - - C(Thr) - -
Cancer 6 - - - - - - C(Pro) - - T G(Ala) - C(Thr) - -
tissue 7 C(Leu) T(Leu) - - C(Ala) G(Asp) - - - - - - C(Thr) - -

8 - - - G(val) - - - - - - - G@Gly) - A -

9 - - - - - - - - - - - - - - -

Bp: base position, No.: sample number.
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