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Hox genes are known to be transcription factors controlling vertebrate pattern formation along the anteroposterior
body axis by regulating many target gene expressions during vertebrate embryogenesis. In order to isolate in vivo Hox
responsive target genes, ChIP-cloning technique has been applied using Hoxc8 antibody. Here murine embryo of day
11.5 post coitum (E11.5) highly expressing Hoxc8 gene was used after removing head and tail portions where Hoxc8 is
rarely expressing. After fixation with formaldehyde, the chromatin DNAs harboring bound proteins were isolated. After
sonication, about 0.5- to 1 Kb chromatin DNAs were immunoprecipitated with anti Hoxc8 antibody. After removing the
bound proteins with proteinase K, DNAs were isolated, cloned into the pBluescsript IT SK vector, and then sequenced.
Total 33 random clones sequenced were anlalyzed to be located at 12 different genomic regions. Among these, 8 turned
out to be introns and 4 were intergenic regions localized in random chromosomes. The base composition of total cloned
genomic sequences (6608 bp) were AT-rich, i.e., 40% GC. When the Hoxc8 core binding sites, such as TAAT, ATTA,
TTAT, and ATAA were analyzed total number of 55, 45, 54, and 55 were found, respectively, which are than twice as
many as expected number of 26. Although this ir silico analysis does not mean that the ChIP-cloned sequence is real
Hoxc8 regulatory element in vivo, these results strongly imply that the DNA fragments cloned through chromatin
immunoprecipitation could be very much likely the putative Hoxc8 downstream target genes.
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the] %53 AWE A (anterior boundary of expression)S
7HA™ 54 A7l wE gt de A vt (Kim and
Kessel, 1993; Piischel et al., 1990; Knittel et al., 1995; Min et al.,
1996; Min et al., 1998; Kim et al., 2002). b wj=ke] =
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function (knock-out) mutation®] %) (Gendron-Maguire et
al., 1993; Horan et al., 1994), 941 & #E=AHS Foisto]
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Trainor, 1994).
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Fig. 1. DNA fragmentation through sonication. Chromatin DNAs
were isolated from the murine embryo of day 11.5 post coitum and
then sonicated as written in the text. The sonicated DNA samples
(lane 1) were loaded on 1% agarose gel along with 1 Kb DNA
molecular weight marker (lane 2). The size of DNA was indicated
in Kb on the right.
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1 2SI 2.5 M Glycines #7)181e] wrg-S 23
g ¥ 5000 ppm e 387F YAEEE U8 cold PBSE
A2 3}aL SDS lysis buffer (1% sds, 10 mM EDTA, 50 mM
Tris, PH 8.0)F #7}sto] GEelA 1087 AZE vla)s}
Ak 2 k2 Sonicator (Vibra cell, Sonics & Materials Inc,,
Newton, CT. USA)E ©]£3}] (30 times, pulse on 10 sec,
pulse off 30 sec, Amplitude 30%) chromatin DNA Zo}7} <k
500 bp-1 kb HX== Hdalqivh o] T UF-= proteinase
K& #23te] chromatinol] &3z @l 2-S AAZ o}
¥ agarose gelol| Al 217]9453t] DNA Zol& &elsly)
o} (Fig. 1).

2] sonicated genomic DNA sample®] ChIP-dilution
buffer (0.01% sds, 1.1% Triton X-100, 1.2 mM EDTA, 16.7
mM Tris, pH 8.0, 167 mM NaCl, 1 mM PMSF)$} Protein A
agarose (Upstate Biotechnology, Lake Placid, NY, USA)S: %
7¥8kaL 4TCAA 303 WRSAIZTE THA] 4,000 pm &
SEZE ATAA YAE-2l8ke] agarose beadZ 73 v}
BEAE A FREZ $7]3, mouse-Hoxc8 monoclonal 3}
Al (MMS-266R, Covance Research Product Inc., Emeryville,
CA, USA)E #H7I8le] 4°Coll A 34)7F uk-&A1 ) of7)
o] THA] Protein A agarose beadE 713 UhS- 4T ol A
1AIZE HE-GA1Z) F 10,000 rpmell A 30%3F Q4 ¥ s}

Table 1. Putative in vivo Hoxc8 binding regions (genes) in E11.5 murine embryo

o] agarose beadZ HAAIZTE ©] AL low salt immune
complex wash buffer, high salt immune complex wash buffer,
LiCl immune complex wash buffer, TE buffer2 2}z A%
(4,000 pmell A 5E3F 4T A2 YAEE)S oo,
elution buffer 500 W& H7|5toIA] 158 o] A4 ¥t
SAIR BhE AR (SERE 4,000 rpm)ste] AE S
BATE A5 (500 pell 5 M NaCl 20 pl& H7lsta
65°Coll A 4A17F o] WH-S-AIZ1 thE proteinase KE 7}
&L 55Tl A & AZE o] BEEAI A DNASH AjHE o
243 Hoxe8 Tz-& #3883t

DNAE A#I3}7] 913 phenol/chroloform/isoamyl alcohol
(2524:1)8 FF FA7HEIA & E3H8 F, 12,000 rpmo A

1234567 8 91011121314151617

Fig. 2. Size analysis of ChIP clones. Plasmids were isolated
from each white (lanes 3~17) and blue (lane 2) colonies, and then
the EcoRI/HindlIl restriction endonucleases were treated before
loading onto the 1% agarose gel. 1 Kb molecular weight DNA
marker was loaded (lane 1) and then the size of DNA was indicated
in Kb on the left.

Chr. No. Size® o Not
No. Gene (position®) p) AT TAATATTA/ITATATAA
1 mutS homolog 5 17 (Int 11) 647 54 3/1/1/3
2 tau tubulin kinase 2 isoform 1,2 2 (Int 10) 385 64 4/4/4/4
118.3 kb at §' side: hypothetical protein
3 22 kb at 3' side: Similar to lanin A-related sequence 6(G) 754 >8 3751913
4 zinc finger protein 804A 2 (Int 1) 845 73 22/14/15/24
5 phosphatase and tensin homolog 19 (Int 5) 95 64 1/2/0/1
6 calpain 10 1 (Int 5-Ex 6) 274 40 0/0/0/0
7 usher syndrome 3A homolog isoform 1,2 3(nt 1) 626 58 4/2/2/5
8 G protein-coupled receptor 128 16 (Int 4) 500 56 2/3/3/2
47 kb at 5' side: LOC73410
9 50 kb at 3' side: 5'-3' exoribonuclease 1 21G) 77 66 7147415
10 ADP-ribosylation factor guanine nucleotide-exchange factor 2 2(Int 1) 939 60 5/5/9/3
134 kb at 5' side: Rho GTPase activating protein 28
1 221 kb at 3' side: LOC320858 1746 o 3131471
139 kb at §' side: Cardiomyopathy associated 3 isoform 2
12 459 kb at 3' side: UDP-Gal:-GlcNAc B1,3-galatosyl transferase 24G) 419 65 1727374
Total 6608 60 55/45/54/55

? Genomic regions of intron (Int), exon (Ex), or intergenic region (IG) were indicated.

®The size of genomic DNA cloned in the EcoRV site pf the vector.

“The number of each sequences (TAAT/ATTA/TTAT/ATAA) found in the cloned DNA.
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Table 2. Nucleotide sequences of genomic DNA cloned as putative in vivo Hoxc8 binding regions

1. mutS homolog 5

CGGTATCGATAAGCTTGATCTTGTGAGTCAGAGCCCTGTGGGGTGCGGCACTACCTCCACCTTCAGCTCACAGATGAGCAGTCTGAAGCACAAGAGGCAAT
GGCAGCCTCAACTCTCACAGCAAATTAATGAACTGGGGCTTGAATCAAGGGTGTAGCTCCCTTGTTCTCATTGTCACCATGCACCACTGCTAAGCTGCAA
CCCAACGTTTACTCTGAGATAATATCACACTAAGTTACCCACACAGCTTTCTAACTCACTCTGTAGCCCAGGATAGCCTTGTGCTTCTTTTGCTTTGGGG
GCACAAGGTCTCAATTGGGTGTGATGTCGAARAGTCTGTAATCCCAGCACTCTGGAAACTGAGGCAGATGGATCACAAATTCAAGATCAACTGAGATGTCA
TAGTGCATTTAAGGCTAGCCTGTGCTATATTTTGAGATCCTGTGTCTAAGCAACCAAACAAGCARATGTCAGTGCTTATAAGGCAGAGACARAAGGGCTG
CTACAAGTTTGAGGCTAGCCTACTCTACACAGCAAGTTACAGGAAGTACATTGCTACACAGTGAGACCCTGTCTCAAGCTAGACAATAAAAATTTTTGTT
GTTGTTGTGGTTTTTGTTTGTTCGAGACTGGGTTTCTCTGTAGCCCTGGCTGTCCTGGAACTCACTATCGAATTCCTGCAGCCCG

2. tau tubulin kinase 2 isoform 1,2

CGGTATCGATAAGCTTGATACCAGGTTCTCTCTGTAACAAAGACAATTTAAGGCAAACT TAGCTGAACTTTGGAAAGGCTCATTAACTGCTACCCTACAG
AATTACTTCAGTGGTCACAGATGAACAAAGCCAGTAACATTGACTGACTGCCAGCACACAGCACAGGCAGCTTTCAACAGATATATAATCTAGT TACACA
GTTTCTTCTGGTCAAGAAATTGTTACAAAACTTATTATCATGTTCTATATCAGTGGTTCTCAACTTTCCTAAGGCTTCAACCCTTTAATACAGT TCCTCA
TGTTGTGGTGACTCTCAACCATAAAATTATTTTCAT TGCTATTTCATAACTGTAATTTTTCTGTTATGARACATAATGTAAATATCTGTGTTTTCCAATG
GTCTATCGRATTCCTGCAGCCCG

3. 118.3 kb at 5' side: hypothetical protein-22 kb at 3 side: Similar to lanin A-related sequence

CGGTATCGATAAGCTTGATTTTATTAATAGAGCTTCTTTCTCTGGGAAGTCTGCCGGGAGTCCCTGGAGGGCCAGCTGAGAGGCTCAGAGCTTGCTAATG
CTTTCTAAACCAGAGAGARAAGAAAGGGAAAGAGCTCACACAGACAACTCACACTCAGCARAGTGGARAATGGCTGCACCACCTTCCTTTATTGGCTTGT
TTTTTTATAGCTTTAAGGCAAAAGTTCTCTATGTAAGAAAGAATTACCTCATAGAGAAGATGTTACARAAAAGGGGAGTTACAGGAAGGTATCGATAACA
AGTTCAAAGCAGTGTTTCACACTGTAAGCTCGTTACAAGTTCAGAGCCACAGTTTTTACATGGCCTTGCCTTAACATAGTGCACACCTGTAGCTTCATCT
TTGACCCTGAATATTTTCCCTTGAACGCAGATTTGTCCCAAGCCTATTTATTTATCTTTTTATTATAATTATGAAAGCTCATTGTACTTCCTATTATGAA
GCCTTTACTTACCATCATGAGGCGTGGGCACATTCTATTCATGAATATAACTTTTCTAGCAAAACAACTAAAACCACCTCTTAARACTTTCTTCCTCCTC
ACTCCTTTTCCGGCTGGAAGCATGGAGGATGTTCCAGAGAAGAAAAAGAAGGTTGCCGCTGTGCCAGARACCCTTAAGARAAAGCAAAGGAAT TTCGCAG

4. zinc finger protein 8044

CGGTATCGATAAGCTTGATATTAAAATATCAAGATGACATATTATTGACAACATTGTCTCTACTTCCAAAAGTCCAGATAAATATGCATATTCTATGTTA
AAACAACCTATGGTCAAAGAATCATTTGAGATGATGAAAAAAATAAAAGCCTTAACTTCAAGCAATATAGTGAGAAAAACATGAATTGCAAGAGTGTCTC
TGGTATTTAAATGTTGGAGTCACAACCAAATCTGCTTGATAAATAATAATAATAATAATAATAATAATAATAATAATAATAATATTTGTTTCAAATGTTG
AGTTTTTAATCAAACTTTTTTATTAAGTGTGTGARACAAAAAATTATTATTGTATAATTATTTCCACATAAACATAGTACTAAATGATAGTAGTCTATAT
AATGCCCAAAATTCCCTGCARATAGTATCTTTTCACATTATATTGCTATTATATAAATACCAATGAATCTAAGAARGTGGAATAGATTAAAARATTAATG
GCACTGACCTGAATTCCATAGCTCAGACTATAACCTGTTATAACTGAATAGT TTATACCTATGATTT TGTTCTACTAACTAGTGAGTTCAGARAGAATTT
TTGAAGCATTAGAATATTTATTGAARRATGTAATTTATTTCTTTTAATATTCCTATTATGTTAATGTTCTGTGAGCATGTTTCTTTAAGAAAATAATTATT
ATTGTGCCTCAAGACTCACAGTTTAGCTATCTCTGTGAGGTATCACGAACAAAAGCCTARAGTCCTATTTATGTGAATAGTCCTTCAACCACATGTACAA
ACAAATAAAAACTCATGCATATTTAATCTTCTTCTCTAGGCGGTAGCAAACATCCCACTTTTAGATCGAATTCCTGCAGCCCG

3. Phosphatase and tensin homolog

CGGTATCGATAAGCTTGATTCTAGGTATATTAACTATGCAACAGGTACAGTAGATCCTACTGATGTGGCTGTARAGATGCTAAATTACTTAAGGAGTCTTA
GTATAATGCAATGGATCGAATTCCTGCAGCCCG

6. calpain 10

CGGTATCGATAAGCTTGATTCCTGCAGAGGTGAAGGGTGGAACCAGGTAGAGCCAGCTAAGGAGTCTGAGCTGCTGGCCCAACTCCAGGAAGGAGAGTTC
TGGGTCGAGGAAGAGGAGTTCCTCAGGGAGTTTGATGAGGTCACCATCGGCTACCCAGTCACAGAGGCCGGCCACCTACAGAGTCTCCACACAGGTAGGG
CTGCCGCCAGGAGCCTGCATGGGCTGGCACACCATGGACAGATACCGTCCTTTCTGCCTGAT TGACTGACTGGGGGTTTGGAGGTGGGAGCGGATCGAAT
TCCTGCAGCCCG

7. Usher syndrome 34 homolog isoform 1,2

CGGTATCGATAAGCTTGATCTTCTGAGAATGGCTTGGCCACAGTTATAACATGCTGAGATGGAGCAAAGCACCAGGCCTGCATAAATTATTCGACCGGAT
ATCAAGTTTGCTTAGCTAGTTCTATCATACCTGTATTGAGAGTATCCAACCTACCACATCTAGCCTGAGCACTTAGCTGCGTATCTATGAGAAGCAAAGT
TTTTAATTGGTGCCCATCTTCTTACTATGGGGTCACACACCTGAATGTTGAGGGTCTAAAAGGTCAGGCAACCATAAAATGTTTCTGAATGAGTAAAAAT
TAATTCAAAATCGAATGTGTAGTGAATGTGAGGTGTTGCAGGTGGCACTGTATGTTGCATGCACGATTTCATTGCAGGTTTGGTGCTGAAGCTGCAGAGC
ACTGTACATCCTGTAACACCACACAATCGGTGATGCACACCACCTATCCACTCACACCTCACARATGGCGATGCACACCACACATCCACTCACACCACACA
ATGGAGGCACACACTACTTAAAACACTAGGGCTCAGTTCAGACTGTCTTGCATATAAGGTTTCCTGCCCTAATAAACATCATGGAAAACAAAGGCTTTTT
AGTAGTTTCCTACATCATATCTAGCATGTAAGTATCAAGTTAATTATCGAATTCCTGCAGCCCG

8. G protein-coupled receptor 128

CGGTATCGATAAGCTTGATATGTTTAAGCTTTATATTTAATATTTAAGCCACAGATARATAT TATAGGTGAGGAAAAGTTAGAACTCTTGAGTGAGAATG
CTTTTGCCCAGGGACCATCGCCAAGCTGACACAGAGCTACTGCTGAGT TTAAARATCCACAACGGGAGGAGAGGCCCTTGGTCTAGCGAAGATCATATGCC
CCAGTACAGGGGAATGCCAGGGCCAAGAAGGGGAGTAGGTGGGTTTGGGAGCAAGGCGAGGAGAGGGAATTAGGGGGCTTTGGGGATAGCATTTGAAATG
TAAATGAAGAAAATATCTAATTTARAARAAAATCCACAAGGAACCACAGCAATTTCCTTATCACAGATGGCCAGGGTGTGGGTGGGTTGGAARATGAGAGAG
CGGTTGTGCAGGTAGCTATCAGT TACATATTGAAAGGAAGACTACAGAT TCTGGARATCTGACAAGCCAGTATTAGCCTCTCCACGCTGCGATTTCCAAGE
TGTGTAAACTTTAGGATARATCGAATTCCTGCAGCCCG )
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Table 2. Continued

9. 47 Kb at 5' side: LOC73410- 50 Kb at 3' side 5'-3' exoribonuclease 1

CGGTATCGATAAGCTTGATAGCAAGTACCTTTACCTGCTGAGCCATTACACTAGTCCATGGTGTGACACATTTGTAACAGAGATTGAAGGAACTTCTCAG
ATGGGGTACCACTGAGCTTTTAATATACAGTCTCTARATTTAGAGTGCAGCTGTAAATGGTACCTGTATTTGGAAGATTTAAGTTTTAGAACCAGTTGAA
TCTAATGAAGTTCAAAGTTGCCACAGAAATAATTTGTTCAGAAAACTTGAGAATGTGACTAGGCAGAACCTGACTTGTAGTTCATACTCATTAATTTTTT
AAGTTAAATTCACTTAAGCATTTTAGTCACATAAAAATGTCTTCACACARAAGTTTTACTCCTGTTTTACTGTTATATTTGAGATTTGTGGATTTCTTGT
TTTCTAAAACATGGGCTATAGTAAAGTATTATTTTTTTGCTGAAGATCTCGAGCATAGAGCAACTATAATAAATATCAATTAGAATCTATGCCTTTCAGA
AAATTCTACAGCTATGTAGTTGTGAGATGAGAGCTGTTTGAACATGTTTAACAAAAAGTCACGCTGAGGACACAAAGGAAAGTCATACTGCACTAATGGG
AGACTTTCTCTTATTTTAATAAGGARAAGCTAAAGACACCAGCTGTGTTTACAGGTTAGATTTTAAGAAAAGCACTTACTTTTATTCTATGTGAAGTCGGA
AGTACAGGAGATGATATCACTGGGCAAAAGTGGCAGATCGAATTCCTGCAGCCCG

10. ADP-rzbosvlatum factor guanine nucleotide-exchange factor 2

CGGTATCGATAAGCTTGATCAAAAAGGAAAAAATAAAAAGACT TAAGTAAATTGGGGAAAATTTGTCTACAGTTAAACGGAATCAACCTARAGGATCCTT
TTGTGTGAGTAGGTGGGGTGTGTGTGTGTGTGTGTGGTGTGTTGTGAAGAGAGAGAGAGAGAGAGAGAATCCCATTTAATAATTTAATATGAACAAAGCA
TATGAAAGGGGCCARAAGTGTTTCTTGTAATTGTTAGCTGTCATGTTCAGCCATCATGAAAGTATAAAAACAAACATGTATCTATTTGTCATCGGAARCT
GGCTGTGGGTTCATGTCATATAGCATCTATGCACTAGCTGCTGTTTTCTGAATTCCAGGCACAGTGCTCCTGTGAGCTTTAGTTCGGACCTTACTATTAT
TATCTCCTCCATTAAGGCCTAAGAGTTGGAAACAGTGGTTGCACTCTGCTGAARGAGACTGTTTTCTGAAGTTGAATTCTAAGTTACATTTTTTTATTAGA
TGTTTTGTTTATTTTAATTTTTTATT TTTTTTAAGGATTTATTTATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCGTC
AGATCTCGTTACGGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCCAGACCATTGGAAGAGCAGTTAGGTACTCTTACCCACTGAGCCATC
TCACCAGCCCCTAAGTTACATTTGAAACCTTCTGGTCAAAAAGATTTTTTTTTTTTCTGCAGTATTCTACTCTGTCTGTTGTGTTGGAAGGTGGTTTCAG
GTGAGCATCACTGAGCTAGGTTTTTCTGATTCCTGTTATCTGCACCAGTAGCCCTGAGCTCTGTGCTCCATATTCGGGATTGATGACTGCTTGGGGTACT
CTTACAGCAGGAAACAAAGGAGAGTCATTTGCCCACAGCTACATAGTGGGCGGGCAAGATCGAATTCCTGCAGCCCG

11. 134 Kb at 5' side: Rho GTPase activating protein 28-221 Kb at 3' side: hypothetical protein LOC320858

CGGTATCGATAAGCTTGATCAGACACACAGAGGTCCCTTCTTAAGAGTGACTTTAATTTCTGAAATTTGAGTTACCCATAGTCATATACTCTGGGGACGA
GAGGCCACAGAAAGGGCTTAGGTCACAGGGTCATCTGAAGATGCAGAAGCTGTGTGTTCTCCAAGGACCAGCTGTTGGGCTTTCCCATGGTCATTTICTGA
AGAACTTTCCCTTAGAGAAGAACAGCTTCCTGGGGACTCTCCTACAARAGCCAGCTGCCAACCAATGTCCTTGGGCTATGCAATACTAATATAGTARGAA
AACAAAAGAAGCTTGCTATGGGTTGTATTATGCCAACTATACATTTTTATTATTTATTAGTTTT T TTCATAATGTATATTGGCAACTCACCTGTATGTAR
ATCTGGGTATCAAATGCATCCCTGGTATCGAATTCCTGCAGCCCG

12. 139 Kb at 5' side: cardiomyopathy associated3 isoform 2- 45 9 Kb at 3' side: UDP Gal beta GlcNAc beta I 3-galat0svl transferase

CGGTATCGATAAGCTTGATGCAAATCTGACTTCAACCCATTTTACTGAAGGGTATGGAGTTCTTGACCCCTGGGGGAAAATGCATCAATTCCTTTTGTGC
ACAAAATGATTTCCTAGAGTATAAGTGATCATTTTTATCTTTTTTARAATTTGGAAGACATATTTCCAAGAATATGTCAGGT TTTTGGCTGGCAGGAAGA
AGTCACAATCTGGTTAGAGAAAGAGAGTGAGCCAGTGTATTATATAAGAAGAACATCTCTTAGACTGAGTTCTGTGATTCTGGTGTGCAAAGAATATTTT
TCAAGATAAATCCAACACGTAGAATATTTTCTGCCCAGAGCTCAAGTGGCTGCTAARAATTTTGTGTGTTCAGTATCATAATTCTTCTCTTCACAAGACA
AAARAAAAAAAAAAGAAGCATAGTTGAATTATCCATAGATCGAATTCCTGCAGCCCG

The 5' and 3' vector sequences were written in a normal letter whereas each genomic sequences cloned in EcoRV (GATATC) site in
pBluscript I SK(+) were written in a bold letter

15%3F 4T A AR dede Atk 7] A2 33709 FEE AEste ArIMES At
559 100% ethanolS H7Fske] 70Tl 16A17F WA i, U]“:ﬁl NCBI (National Center for Biotechnology Infor-
71 % 4 12,000 rpmoll A} 1587 9422 3leid DNA  mation, http:/www.nebinlmnih.gov)ollA] &% 38} BLAST
2 HAA)Z & 70% ethanol® A2 (12,000 1pm, 4T, 5% (http://www.ncbi.nlm.nih.gov/blast/Blast.cgi) Z21H-& o
7+ AAE)st T AAE) Dl v 30 pel Bl = 23ko] AF Reference genomic DNA A E 3} o 23}
Ak putative in vivo Hoxc8 binding fragmentE £A]3}3ith L

o] DNAE 2 pBluscript II SK(+)#1E12] EcoRV sitel] As 6712 FEL GAA 179 YA U= MutS
AL E coli 5 DHS500) BE A3 thS X-gal¥®}  homolog 5 (MSH5) #-214+2] intron 119] Y9 A=|3HA

[PTGE ¥83t3 & agarose plateol] =¥ 51 37T om ZE 770+ tau-tubulin kinase 2 isoform 1, 2 (444 2
ol A 16217 HISk3E The Al ZRUES Helste] T7 #)9] intron 10 AL ARBIYT) & F2E F g/

(5-TAA TAC GAC TCA CTA TAG GG-3)3 T3 (5-AAT 6 FAA] 9lol EAI3= hypothetical protein@} lanin
TAA CCC TCA CTA AAG GG-3) primer® PCRS 433}  A-related sequence AF0|9] intergenic region A&}, 271
o inset® T} UE SEES LU o] FE 28 B} 23} zine finger protein 804A 2] intron
HE EHan=gE 353 F APEAL Hindll9 EcoRl 1 M43 270 3 Ao § A8k Usher syndrome
© & Hdes}le] sonicated DNA fragment (0.5~1 kb)7} Al th 3A homolog isoform 1, 29] intron 1443}, & 270 16
2 A" AL gt (Fig. 2). A A x| 5H= G protein-coupled receptor 1282) intron
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4 NG dB A3l Aoz BRI 1 2o %
199 A Ao | X]5}= Phosphatase and tensin homolog
(intron 5), 1" A Ao £33} Calpain 109 intron 59
exon 65-91, 281 GAA|| £ ADP-ribosylation factor
guanine nucleotide-exchange factor 22| intron 12] Y& A|d
ol zkzt shvid ZEEHJoH, E oWl Al LOC-
734107} 5'-3' exoribouclease 1 A}o] <] intergenic region, 17
42| A] Rho GTPase activating protein 287} LOC320858
Aol 9] intergenic region, 22|31 21 A A oA cardio-
myopathy associated 3 isoform 29} UDP-Gal : beta GlcNAc
beta 1,3-galactosyl transferase A}°]9] intergenic region®ll ¢
Aehe Aol 2tz shby E282d oz E24FHIY
(Table 1). 37 JYAE F4E AL 67%= EH 44
2] intron A Fol o™ YA intergenic region©)
AT o] 7L Hoxe8 @iz o] 51 23 MG®at ol
intron¥ A3tete] fxte] Mg A3 ssAdo] ¢l
& AAsteAEr). o)l Z#7t in silico data©]?) 3}
ARk HZ E°] intron?] F2% 24d 7% (Eddy and
Maizels, 2008)°) Hd F-Z}5) 1 glE Hof| v]Zo] w]e
j_u] Q= Aaz Y7k
£ genomic DNAS] 72| QE= ¢7] HES 2
Gk 7’4 2L T AE AYstais AT 477t HA
60% ol SASHATE AF FdAoA 5 UTRF coding
9= 27 59%, 28 51% GCR T giths
B3l (Zhang, 2004)2} H]aiske], B AFolM 289 A
2 ]9 ATrich slthe RS & 4 Uvk % AT rich
12 SOl = Hoxe8 Tl o] Agshz 2oz wag
core binding A€ (Kwon et al., 2003; McCabe and Innis,
2005) Z, TAAT/ATTA, TTAT/ATAAS B 256 bp 1o}
I (14he) gz EAsteIof s Zi7te) HAE
og- o] Exeta s o F UG F F2H
6608 bp A€ % TAAT/ATTA/ TTAT/ATAAZ} B 25~26
M o] shg2 EAstofop s} Zh2) 55/45/54/557 02 B
AEAT) (Table 1, 2). 2 o]2A] core A Fo) Bo] &
A= Zlo] AA el A FA|Z Hoxes wejze] 2
Fig=s Q]UIE}X]—‘“— gorn= I o7 2 H putative
Hoxc8 binding A1 E2 pGL27Z2 reporter HEjo] Z23}
o Hoxc8 &A% “H reporter 2] LE TS
(min et al,, 2007) 224 in vivo regulatory A G Q1]
Mgt 4= 9)g Aow Algdrh zeu o)Ate] A=
ChIP-cloning®] 2= WS F3lA] A genome % Hoxc8

‘é‘ &)
wdo] 23 Al 9= DNA MY, & Hoxc89l

mlm
ML ok

direct target A B2 FAAQ ¥ o] 7taTE A

-
ER=

LA 2
R

2 FTENETA vlol 17214 (20070401-
034-030)3} St AT -l 28t AFR YA
(KRF-2005-204-C00074)2] =] el 2]3) o]Foixl AojH

B eRel d7NABAS et PAES A 2A

=gyt
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