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Discovery of genomic imprinting
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Parental effect mediated by genomic imprinting

1. Discovered by Dr. Surani and Dr. Solter 25 years ago

2. Essential for embryonic development

3. Observed in eutherian and marsupial mammals, and plants
4. Parental origin-specific expression of imprinted genes

5. Cis-acting imprinting control region (ICR)

6. Germline-derived differentially methylated region (DMR)

7. Imprinting-related diseases (cancer, diabetes, etc.)



Parental origin-specific expression of imprinted genes
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The ontogeny of genomic DNA methylation imprint
(Adapted from Tilghman S. Cell 96:185-93, 1999)
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Zfp57 encodes a putative KRAB zinc finger protein

— .

KRAB box C2H2 zinc fingers

Features of the KRAB zinc finger proteins:

1. KRAB zinc finger proteins are unique to vertebrates.
2. There are over 300 members in the human genome.

3. KRAB zinc finger proteins interact with the co-repressor
KAP-1/TIF13/Trim28 via KRAB box.



KRAB-ZFP proteins target HP1, HDACs and MBD3
to initiate repression
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Adapted from Dr. Frank Rauscher’s talk at the AACR meeting



Conditional knockout allele (floxed allele) and deleted
(null) allele were constructed for Zfp57
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Zfp57 mutant has reduced viability

Cross Expected % | Observed %
§ J |ofmutants ofmutants
+/- +/- 25% 11%

+- - 50% 23%

-/~ +/- 50% 0%




Zfp57 has both maternal and zygotic functions
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Maternal gene product of Zfp57 is deposited
in early embryos
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Zfp57 mutants displayed perinatal and
neonatal zygotic lethality

Cross Stage % of dead
! J mutant/total mutant
+/- +/- E18.5 17% (n=18)
P1pup 45% (n=20)
+/- - E18.5 0% (n=12)
P1pup 40% (n=43)




Loss of both maternal and zygotic Zfp57 results in
maternal-zygotic lethality around midgestation
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Zfp57 is a maternal-zygotic effect gene
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Zfp57 is primarily expressed in the germline
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Zfp57 is specifically expressed in the oocytes
by RNA in-situ hybridization
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A ZP3-cre transgene can be used to study
maternal effect genes

LacZ reporter mouse X ZP3-Cre transgenic mouse

Adapted from de Vries, W. et al, Genesis 26:110-112, 2000.



Ablating maternal Zfp57 in the oocytes can cause
maternal-zygotic embryonic lethality
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Two possible mechanisms for the maternal-
zygotic effect of Zfp57

1. Deposition of maternal cytoplasmic factors
Redundant maternal and zygotic products @

2. Heritable maternal nuclear determinants

Genomic imprinting .




Loss of Zfp57 causes opposite effects on expression of
the co-regulated imprinted D/k1 andGt/2 genes
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Loss of Zfp57 perturbs the imprinting status
at the DIk1-GtI2 domain
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Maternal-zygotic effect of Zfp57 on DNA
methylation imprints
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Loss of Zfp57 causes loss of DNA methylation imprints
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DNA methylation at the Snrpn DMR is absent in the
oocytes derived from null female mice
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Zfp57 is involved in the maintenance and acquisition
of DNA methylation imprints

\ zygotic ZFP57 / - zygotic ZFP57
Embryo - maternal ZFP57 Soma

Demethylation — m
az‘e/.
n
ﬁametogenem&A 2, Fp5
Sperm ocyte 7 Oocyte

| | —oo—o00—4-

N«irtilization Fertilization l

—00 eoe_ I —y S———
e 000 —e0—000——

Zygote l Zygote

o Methylated CpG + zygotic ZFP57

o Unmethylated CpG — 00 Py

I Non-imprinted Sl
Methylation Embryo




Summary

. ZIp57 is an essential maternal-zygotic
effect gene.

. Zfp57 is involved in the acquisition and
maintenance of DNA methylation imprints.

. Zfp57 maintains a large subset of paternal
and maternal methylation imprints.
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