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Transcriptional Silent FIGURE 2.4  Histone methylations on his-

elongation  heterochromatin tone H3. The tail of histone H3 (its amino-
most sequence, at the beginning of the pro-
tein) sticks out from the nucleosome and is
capable of being methylated or acetylated.
Here, lysines can be methylated and recog-
nized by particular proteins. Methylated lysine
residues at positions 4, 38, and 79 are associ-
ated with gene activation, whereas methylated
lysines at positions 9 and 27 are associated
with repression. The proteins binding these
sites (not shown to scale) are represented
above the methyl group. (After Kouzarides and
Berger 2007.)
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(B) Differential splicing
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Jlokanusanuga MPHK B aune apo3oduibl
(Gilbert, 2010
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[IpyHuMn paboThkl Majbix PHK
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PepgaktupoBanue nPHK
KaK MeXaHU3M
[JIACTUYHOU aJalTaluU

*KanuneBble KaHanbl y aHTapKTUYECKNX N TPOMNYECKNX OCbMUHOIOB
KOAMPYOTCA CXOA4HbIMW NOCHenoBaTeNbHOCTSAMMN.

*Ho y xonogoBogHbIX BUOOB NPONCXOAMUT AeaMUHUpPOBaHWE ageHo3nHa B
MHO3MH (CYMTbIBaeTCs B pubocoma Kak ryaHuH).

*B pesynbraTte cTpykTypa 6enka MmoxeT ObiTb M3MeHeHa. Hanpumep, ecnu
ncxogHaa MPHK cogepxxana Tpouky Hykneotugos AYY, HO npu
penakTMpoBaHUn ageHo3uH (A) 3aMeHUNcs MHO3MHOM, TO cUcTema
TpaHCNAUUM «npoYTeT» Tpunnet Kak ['YY, n B nony4mBLIENCA MOSeEKyne
benka Ha MecTe nsonenunHa (kogupyemoro Tpunnetom AYY) byaget ctoaTb
apyrasg aMmmMHOKUCIIOTa — BaliMH, KOTOPOMY COOTBETCTBYET Tpunnet [YY.

Sandra Garrett, Joshua J. C. Rosenthal.
/I Science.
2012. V. 335. Pp. 848-851.
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TpaHcKpunuOHHbIE PAKTOPHI
(cemencTBa 1 NoaACeMeNCTBA)

Family Representative transcription Some functions
factors

Homeodomain:

Hox Hoxa- |, Hoxb-2, etc. Axis formation

POU Pit-1,Unc-86, Oct-2 Pituitary development; neural fate

LIM Lim-1, Forkhead Head development

Pax Paxl, 2, 3, etc. Neural specification; eye development
Basic helix-loop-helix MyoD, achaete, daughterless Muscle and nerve specification;

(bHLH) Drosophila sex determination

Basic leucine zipper (bZip) C/EBP,API Liver differentiation; fat cell specification
Zinc finger:

Standard WT I, Kruppel, Engrailed Kidney, gonad, and macrophage

development; Drosophila segmentation

Nuclear hormone receptors Glucocorticoid receptor, estrogen Secondary sex determination;
receptor, testosterone receptor, craniofacial development; limb
retinoic acid receptors development

Sry-Sox Sry, SoxD, Sox2 Bend DNA; mammalian primary sex
deter- mination; ectoderm differentiation



MaTpulibl CAUTOB CBSI3bIBAHUS
TPAHCKPUIIMOHHBIX PAKTOPOB

MC 39 0 56 S6 0o 0 12 1 2
MA 2 0 0 0 5Se6 0o 9 4 0
MT 0 15 0 (o} 0 56 25 50 50
MG 15 41 0 o o 0 10 1 3
N c <} C C A T T T T
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FIGURE 2.9 Enhancer region modularity. (A) The gene for Pax6, a protein critical in the
development of a number of widely different tissues, has several enhancer elements (green).
These enhancers direct Pax6 expression (yellow exons 1-7] differentially in the pancreas, the
lens and cornea of the eye, the retina, and the neural tube. (B} A portion of the DNA
sequence of the pancreas-specific enhancer element. This sequence has binding sites for the
Pbx1 and Meis transcription factors; both must be present in order to activate the Pax6 gene
in the pancreas.(C) When the gene for bacterial B-galactosidase is fused to Pax6 enhancers
for expression in the pancreas and the lens/cornea, this enzyme (which is easily stained) can
be seen in those tissues. (C from Williams et al. 1998, courtesy of R. A. Lang.)




Jlokanusanuga MPHK B aune apo3oduibl
(Gilbert, 2000)
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CTpyKTypa roMmeo00Kca

» TomeoboKc coctout npmbamnsmtenbHo n3 180 nap HyKI1eoTUA0B, OH
KogmpyeTt 6enkosbit gomeH aAnnHoM B 60 aMUHOKUCAOT
(romeogomeH), KoTopbIt MmoKeT cBA3biBaTb JHK. lomeogomeH
COAEPKUT CTPYKTYPY «cnmnpanb-noBopoT-cnupanb» (helix-turn-
helix), B KOoTOpon Tpu a-cnnpanm coeUHEHbI KOPOTKUMM
HecnupaabHbIMKU y4yacTKamu. [lee 6bonee KOPOTKME A-CAUPANN,
pacnosioxKeHHble 6anKe K N-KOHLUY, aHTUNapannenbHbl, a TpeTba a-
cnupanb, bonee ANNMHHAA N pacnonoxkeHHasa banke K C-KoHUy,
NPUMEPHO rnepneHanKynApHa 0CAM ABYyX NepBbIX; MMEHHO OHa
HenocpeAacTBeHHO cBA3blBaeTcAa ¢ [HK.
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4 I'Ipomcxom,u,eHme romeobOKCHbIX FeHOB:

» Bo3morKkHO, cemenctBo Pax reHoB npuobpeTeHo Ha 3ape

MEeTa30M OT TPaHCNo3a3bil.
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SEQUENCE CORNER

Rainer Breitling - Josef-Karl Gerber

Origin of the paired domain



n Chicken Pax6 Q9PS51
: Hurnan Paxt P26367
| _: Ovesophila eyolass 018381
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['en Dscam - 38016 nusodpopm ?
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FIGURE 2.28 The Dscam gene of Drosophila can produce 38,016 different types
of proteins by alternative nRNA splicing. The gene contains 24 exons. Exons 4, 6, 9,
and 17 are encoded by sets of mutually exclusive possible sequences. Each messen-
ger RNA will contain one of the 12 possible exon 4 sequences, one of the 48 possi-
ble exon 6 alternatives, one of the 33 possible exon 9 alternatives, and one of the 2
possible exon 17 sequences. The Drosophila Dscam gene is homologous to a DNA
sequence on human chromosome 21 that is expressed in the nervous system. Distur-
bances of this gene in humans may lead to the neurological defects of Down syn-
drome (Yamakawa et al. 1998; Saito 2000).
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Hattori et al., 2007
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Smith et al. Malaria Journal 2011, 10:156
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Alternative splicing of the Anopheles gambiae
Dscam gene in diverse Plasmodium falciparum
infections
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Dscam and DSCAM: complex genes in
simple animals, complex animals yet
simple genes
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Dscam and DSCAM: complex genes in simple animals, complex
animals yet simple genes
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Access the most recent version at doi10.1101/gad. 1752909
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