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——  ABSTRACT
Gene Targeting Mouse Genetic Models for Cleft Lip and Palate

Jin—A Baek

Department of Oral and Maxillofacial Surgery, School of Dentistry,
Chonbuk National University, Korea
Center for Oral Biology, School of Medicine and Dentistry, University of Rochester,
NY, USA

Cleft lip and/or palate are common birth defects in humans and the causes including
multiple genetic and environmental factors are complex, Combinations of genetic,
biochemical, and embryological approaches in the laboratory mice are used to investigate
the molecular mechanisms underlying normal craniofacial development and the congenital
craniofacial malformations including cleft lip and/or palate. Both forward and reverse
genetic approaches are used, The forward genetic approach involves identification of
causative genes and molecular pathways disrupted by uncharacterized mutations that cause
craniofacial malformations including cleft lip and/or cleft palate, The reverse genetic
approach involves generation and analyses of mice carrying null or conditional mutations
using the Cre—loxP mediated gene targeting techniques,
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Figure 1. Mus musculus, Cre—/oxP targeting for making conditional knockouts,



4= 912 knockout®] F7HY T2 AIHH = knockout& YojFoz AT 4= Qry= A
o] 7Fsalt F HEoA expression -2 o9 wjEAQl fido|rd, FA  tetracyclinedt

Figure 2. Transgenic 7bx70 overexpression causes CL_P. (A and B) Wholemount /n situ
hybridization analysis showed ubiquitous overexpression of 7bx70 transcripts in
CMV —Tbx10 transgenic embryos at E10.5 (B) compared with the highly restricted
hindbrain expression in wild—type littermates (A). (C and D) Frontal views of a
wild—type E185 embryo (C) and of a littermate transheterozygous for Dc and the
CMV —Tbx10 transgene (D). The transheterozygous embryo exhibited bilateral cleft lip
and open eyelids, (E and F) Palatal views of wild—type (E) and transheterozygous
mutant (F) upper jaws showed cleft primary and secondary palates in the mutant,
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Figure 3, Osr2!™/anmJen mutant mice are born with open eyelids and cleft palate. (A,
B) Dorsal view of heterozygous (A) and homozygous (B) mutant newborn heads. (C, D)
Frontal sections of heterozygous (C) and homozygous (D) newborn mutant heads



Y %

ot

b 1

fnEe

. Www,_urmec, rochester. edu

. http://nobelprize org/nobel prizes/medi

cine/laureates/2007/

. Hickman—Davis JM, and Davis IC,

Transgenic mice, Paediatr Respir Rev,
2006;7:49-53,

. Bush, JO,, Lan, Y., and Jiang, R. The

cleft lip and palate defects in the
Dancer mutant mice result from gain
of function of the Thxl0 gene,
Proceedings of the National Academy
of Sciences USA, 2004;101:7022-7027,

. Lan, Y,, Ovitt, CE,, Cho, ES,, Malthy,

KM., Wang, @., and Jiang, R. Odd-—
skipped related 2(Osr2) encodes a key
intrinsic regulator of secondary palate
growth and morphogenesis, Development,
2004,131:3207-3216,

_Liu, H,, Liu, W., Maltby, KM., Lan,

Y., and Jiang, R. Identification and
developmental expression analysis of a
novel homeobox gene closely linked to the
mouse Twirler mutation, Gene Expression
Patterns(Mechanisms of Development,).
2006,6:632—636,

. Lan, Y., Ryan, RC,, Zhang, 7., Bush,

JO,, Maltby, KM,, Bullard, SA, Lidral,
AC, and Jiang, R, Expression of Wnt9b
and activation of canonical Wnt signaling
during midfacial morphogenesis in
mice, Developmental Dynamics, 2006;
235:1448-1454,

. Lan, Y., Wang, Q., Ovitt, CE,, and Jiang,

R. A unique mouse strain expressing
Cre recombinase for tissue—specific
analysis of gene function in palate and
kidney development, Genesis, 2007,
45:618—624,

A KK}

o, AEhstw x|aet etk H o] st
SHWME: 561-756/

A% A HRT HAE 664-14

Tel: 063—-250—2213/ Fax: 063-250—-2089/ e—mail: omfsbja@chonbuk, ac kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [210.000 297.000]
>> setpagedevice


