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The Wild Cereal Gene Bank (ICGB)

Dr. Tamar Krugman (Curator)
Prof. Tzion Fahima
Prof. Abraham Korol
Prof. Eibi Nevo

Dr. Alex Beharav

Dr. Olga Raskina

Dr. Tami Kiss-Papo

Building a new complex of greenhouse and Gene bank
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The Wild Cereal Gene Bank - ICGB
From Genetic diversity to Crop Improvement
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Triticum Hordeum Brachypodium spp.

dicoccoides spontaneum

In total >18,000 samples

Aegilops spp.

Avena spp.

Wild emmer wheat, Triticum
dicoccoides

Macrogeographic collection from 160
Israeli sites

Macro- from Turkey

Microsites (Tabigha, Yehudiyya, Amiad,
Evolution Canyon)

Wild barley, Hordeum spontaneum

Macro- collection from 68 Israeli sites

Macro- collections from Turkey, Iran,
Jordan

Microsites (Tabigha, Evolution Canyon
EC 1, Neve Yaar)

Aegilops (10 species)

Brachypodium stacei and
hybridum

Avena barbata
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Major publications in Cereal Genomics

International Wheat Genome
Sequencing Consortium (IWGS)

A Physical Map of the 1-Gigabase Bread Wheat
Chromosome 3

Etienne Paux, et al.

Science 322, 101 (2008);

).
RYAAAS DOI: 10.1126/science. 1161847
« .« Science
IlCB Vol 361, Issue 6403
A { 17 August 2018
! 4 Table of Contents

/ Print Table of Contents RAYAAAS
| WHEAT Advertising (PDF)
= Classified (PDF)

Masthead (FDF)

The transcriptional landscape of polyploid wheat

R. H. Ramirez-Gonzalez'+', P. Borrill ", D. Lang?, S. A. Harrington', J. Brinton', L. Venturini’, M. Davey?, J. Jac

+ See all authors and affiliations

Sciel

Vol. 361,
DOl 1011

RAYAAAS

Shifting the limits in wheat research and breeding using
a fully annotated reference genome

The International Wheat Genome Sequencing Consortium (IWGSC), INGSC RefSeq principal investigators:, Rudi Appels+....
+ See all authors and affiliations

Aug 2018
sue 6403, eaar7191
6/science aar7191

International Wild Emmer Wheat
(WEW) Sequencing Consortium

REPORT

Wild emmer genome architecture and diversity
elucidate wheat evolution and domestication

Raz Avni', Moran Nave’, Omer Barad”, Kobi Baruch’, Sven 0. Twardziok’, Heidrun Gund|
7 thor Hitast

Science

International Barley Genome
Sequencing Consortium

Home | News & Comment | | Careers & Jobs | Current Issue | Archive | Audio & Video

K

A physical, genetic and functional sequence
assembly of the barley genome
The International Barley Genome Sequencing Consortium

Affiliations | Contributions | Corresponding authors

Nature (2012)
Received 02 May 2012 | Accepted 30 August 2012 | Published online 17 October 2012

doi:10.1038/nature11543

Collaborations

Science Advances

The hijacking of a receptor kinase—driven pathway by
a wheat fungal pathogen leads to disease

Gon;

ang”, Timothy L. Friesen™, Dina Raats”, Tzion Fahima®, Robert S. Brueggeman', Shunwen.

n Shi', Zengcu

namre |
genetlcs

Genomic analysis of 6,000-year-old cultivated grain
illuminates the domestication history of barley

Martin Mascher! 219, Verena ] Schuenemann’*'%, Uri Davidovich®, Nimrod Marom, Axel Himmelbach!,
Sariel Hiibner”, Abraham Korol*'?, Michal David'!, Ella Reiter’, Simone Riehl*#, Mona Schreiber!,

Samuel H Vohr'2, Richard E Green'?, Ian K Dawson'", Joanne Russell'%, Benjamin Kilian"'%, Gary ] Muchlbauer'415,
Robbie Waugh'*!%, Tzion Fahima®!?, Johannes Krause*7, Ehud Weiss'! & Nils Stein'

Gene cloned from wild emmer
wheat

[v] nature —\_

COMMUNICATIONS

Article | OPEN Published: 03 October 2018

Cloning of the wheat Yr15 resistance
gene sheds light on the plant tandem
kinase-pseudokinase family

Valentina Klymiuk, Elitsur Yaniv, [...] Tzion Fahima B8

Science

A NAC Gene Regulating Senescence Improves Grain
Protein, Zinc, and Iron Content in Wheat

REPORT

Cristobal Uauy', Assaf Distelfeld*, Tzion Fahima®, Ann Blechl”, Jorge Dubcovsky"!

«* These authors contributed equally to this work.

Science

A Kinase-START Gene Confers Temperature-
Dependent Resistance to Wheat Stripe Rust

nFu istobal Uauy!"*, Assaf Distelfeld!2", Ann Blechl

REPORT

Lynn Epstein®, Xianming Chen®, Hanan Sela
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Issac Newton, February 1676: “If | have seen further it is by

standing on the shoulders of giants”
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L. saligna

L. serriola

(Minor
collections)

L. georgica

L. altaica

Sampling district|

Q
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®
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Mt. Hermon
Golan Heights
Hula Plain

Upper Galilee
Lower Galilee

Map of 60 locations of wild L. aculeata throughout five
geographical territories and districts of the Israeli flora in

northern Israel



L. saligna

L. aculeata (right) and L. serriola (left) plants grow naturally side-by-
side in Malkiya, Upper Galilee, Israel (a); F, natural hybrid L.
aculeata x L. Serrfola plants (b, in bags), and segregation F, family
(c), progenies of individual L. aculeata plant no. 450-3 that were
collected in Zefat, Upper Galilee, Israel

e Surveying, identification, collection,
characterization, conservation

® Species definition

e Taxonomic validation

e Genetic, morphological and phenological diversity

e Identification of putative natural hybrids

® Out-crossing rate

e Disease resistance (Bremia Lactucae)

e Sesquiterpene lactones content

e "Maror”

14



Biotechnology of Medicinal Mushrooms and
Biodiversity of Fungi, Prof. $.P. Wasser
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.N'mn 02 Nipny

Dietary Food:
fruit bodies & mycelia Dietary Supplements
16 million tons/year or Nutriceuticals




Biodiversity of Fungi

In 1995 IOE started a research project
dedicated to developing inventory of the
“Biodiversity of Cyanoprocariotes, Algae and
Fungi of Israel”.

To date, IOE researchers published 15 books
with our results.

1. Cyanoprocariotes and Algae of Continental
Israel (2000)

2. Soil Microfungi of Israel (2001)

3. Family Agricaceae of Israel Mycobiota
(2002)

4. Impact of the Family Agaricaceae on
Nutrition and Medicine (2004)

5. Fungal Life in the Dead Sea (2003)

6. Lichens and Lichenicolous Fungi of Israel
(was recently submitted).




The Dead $ea Fungi Biodiversity
e EXtremophile Eukaryotic Life
* 2  Prof. Eibi Nevo and Tova Perl

e g
namure \
COMMUNICATIONS

ARTICLE

Receive: d 28 Oct 2013 | Accepted 27 Mar 2014 | Published 9 May 2014
Genomic adaptations of the halophlllc Dead Sea
filamentous fungus Eurotium rubrum

Tamar Kis-Papo™*, Alfons R. Weig2*, Robert Riley, Derek Persoh?, Asaf Salamov3, Hui Sun 3, Anna Lipzen3,
Solomon P. Wasser'5, Gerhard Rambold?#, Igor V. Grigoriev? & Eviatar Nevo'

 The Dead Sea is an extremely stressful hypersaline environment and a unique
model for tracking evolutionary dynamics of biodiversity under increasing
salinity.

« We demonstrated, based on both seasonal (winter-summer) and turnover of
fungal species diversity in the last 15 years, decreased from 34 species in
winter 2000 to 2 species in summer 2015.

* Aspergillus species harbor precious genetic resources for saline crop
improvement. Developing saline agriculture is critical in a world undergoing
drastic desertification and salinization.




Taxonomy, Diversity, Ecology, Biochemistry
of Lichens, and Bio-indication, Dr. Marina

Temina

Established in 2000, and nowadays includes about 1,200 samples belonging to
180 species collected in different geographical areas in Israel.

The main goals:

to examine the relationship between environmental conditions and the
structure and distribution of lichen communities along natural climatic

Lichen community
on limestone at
Mount Hermon

S

Lichen community on
limestone at Mount
Carmel

gradient in Israel.

Lichen community ~ Lichen community Lichen community
on oak at Upper on mosaic on flint at Negev
pavement at desert
Zippori
archaeological site

Lichen community
on basalt at Golan
Heights Galilee

Lichen communities of different regions of Israel



Algal Diversity and Ecology, Dr. Sophia Barinova
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Algal Diversity Dynamics,
Ecological Assessment, and
Monitoring in the River
Ecosystems of the Eastern
Mediterranean

0 10 20  Kilometers 0 10 20  Kilometers
B T A I | | SN S - —

Ecological maps of the Upper Jordan River Basin for
ORI revealing of water pollution source.

Book of 2011 Colors like in EU scale of risk. A, biotic assessment, B,

| chemic assessment
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International cooperation in works with the fossil plants and
invertebrate collection of the late Prof. Valentin Krassilov

More than 4050 fossils of plants and insects
90-170 million years old
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The fossil plants and invertebrate collection

Total number of specimens: 4055
Localities with specimens:

A\ VVVYVYVY

VVVYVVY

1. Jurassic flora of Makhtesh Ramon (220 samples)

2. Cretaceous flora of Makhtesh Ramon (735 samples),

3. Cretaceous flora of Makhtesh Qatan (1016 samples),

4. Cretaceous flora of Makhtesh Gadol (62 samples),

5. Cretaceous flora of Golan Heights (74 samples),

6. Late Cretaceous flora and fauna of the Arava Valley, Gerofit (1261
samples)

7. Late Cretaceous flora and fauna of the Arava Valley, Qetura (353
samples)

8. Cretaceous floras of Morocco, Lebanon and Jordan (74 samples),
9. Cretaceous floras of India (183 samples)
10. Cretaceous floras of Spain (30 samples)
11. Cretaceous floras of China (18 samples),
12. Other, 29 samples




Drosophila Stock: Laboratory of Population

Genetics

Drosophila and human genes possess significant structural and
functional homology. Flies have many orthologous genes
associated with human diseases, providing unique opportunities to
study genetic mechanisms ensuring survival.
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Future Plans:

Inventory NAI7INITINDANT DTAYNN q0IX
includes: TIV-12 XA '91ND

350 mammals AAIYINDANY 2IND UKD
200 birds,

100 reptiles
250 fish

50 amphibians
100 mollusk
shells.

Continue collection and expansion

setting up of an online catalogue

3D digitization of the specimens

Mapping ancient biodiversity of Israel
onto a GIS database

NTAVNN 7¥ DYNn 9oixa Ny T
.N9'N NU'0NANINI N AIZINITINOXY



DININIINTD D 2T NOIN
amD %17 "'Y

Future Plans:

1. Better facilities to maintain the collection.
2. Expand the collection.

3. Prepare a catalogue of the items.

100 individuals, belonging to
members of 11 cetacean species

Species # individuals
Tursiops truncatus 54
Stenella coreuleoalba 10
Delphinus delphis 7
Ziphius cavirostris 6
Balaenoptera 6
physalus
Grampus griseus
Steno bredanensis 3
Balaenoptera
acutorostrata
Pseudorca crassidens 2
Physeter 1
macrocephalus
Tursiops aduncus 1
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