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1. Principles of Breeding for Disease Resistance (Lecture)
“Molecular methods for developing disease resistance using genetic engineering and
genome editing (CRISPR-Cas)”

2. Molecular and Developmental Biology (Lecture)
“Flowering time and floral induction”

3. Advances in Plant Pathology (Lecture and Discussion)
“Rice blast disease and resistance mechanism”

4. “New approaches to rice blast and cassava virus resistance” (Special Lecture)
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(course description)

AR L Bk FE 6
# : The course will introduce students to conventional and advanced methods
of plant genome engineering applied to crop plants. Novel synthetic biology
approaches for the regulation of plant regulatory and metabolic processes will
be discussed. Students will be introduced to the relevant literature and trained
in the presentation and discussion of research results.

* @ itz ¢ 4
(prerequisites)

&+ 2 4 & (Molecular Biology)

HAZP FE P 4 MR (%)

(relevance of course objectives and core learning

FARPFIEKFIZEFTFE 2
(teaching and assessment methods for

outcomes) course objectives)
AP pros it 4 e (%) KE =g
A 2 F3EmMH A RE2FPH 50 PR TR L& et i

A HE G

Erard - BRiEd B2 e




E %) v E

2. AL #E- =

RRUETE: e

D. st fF & 24F | G HERF L R4 20 2 R 2
pid b S i LS N R EE S TR
e R B AL B3k s

PGS i I SEEENE T I 1 S
30 v IR 3
TN AR 2

E. 243 RE | C viFi i
R !

EHRpF (HALfap 7~ VE/FRBGER/TRBER - F8)
(course content and homework/schedule/tests schedule)

1. Principles of plant genome engineering

2. Early transgenic plant traits (insect and herbicide resistance)

3. Advances in crop genome engineering and new traits

a. Abiotic stress tolerance

b. Pathogen resistance

c. Nutrient-use efficiency

d. Yield increase

e. Micronutrient improvement

f. Novel bioproducts (plant-produced vaccines, renewable chemicals)
CRISPR-Cas and conventional mutagenesis

Genome editing and fast breeding for new traits

New tools and technologies in synthetic biology

Using ‘omics datasets for modeling networks in developmental processes
Direct and indirect biosensors for plant hormones

Bump-and-hole approach for synthetic plant hormone regulatory circuits
10 Building photosynthetic factories

11. Ethical and societal aspects of plant genome engineering and synthetic biology
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(evaluation)

1. One short question related to each lecture topic (16 questions total)
2. The final course grade will be based on the written exam (50%)
3. Participation the course discussions (50%).
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(textbook & other reference)

1. Ricroch, A., Chopra, S., Fleischer, S.J. (2014) Plant biotechnology — experience and future
prospects. Springer.

2. Mascia, P. N. Scheffran, J. Widholm, J. M. (2010) Plant biotechnology for sustainable production

of energy and co-products. Springer.
3. Recent publications
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(teaching aids & teacher's website)
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1. Diurnal changes in concerted plant protein phosphorylation and acetylation in
Arabidopsis organs and seedlings.
Uhrig RG, Schlapfer P, Roschitzki B, Hirsch-Hoffmann M, Gruissem W.
Plant J. 2019 Jul;99(1):176-194. doi: 10.1111/tpj.14315. Epub 2019 May 13.

2. Symplasmic phloem unloading and radial post-phloem transport via vascular rays in
tuberous roots of Manihot esculenta.
Mehdi R, Lamm CE, Ravi Bodampalli A, Miidsam C, Saeed M, Klima J, Kraner ME,
Ludewig F, Knoblauch M, Gruissem W, Sonnewald U, Zierer W.
J Exp Bot. 2019 Jun 21. pii: erz297. doi: 10.1093/jxb/erz297.

3. Enhancement of vitamin B6 levels in rice expressing Arabidopsis vitamin B6
biosynthesis de novo genes.
Mangel N, Fudge JB, Li KT, Wu TY, Tohge T, Fernie AR, Szurek B, Fitzpatrick TB,
Gruissem W, Vanderschuren H.
Plant J. 2019 May 7. doi: 10.1111/tpj.14379.

4. Linking CRISPR-Cas9 interference in cassava to the evolution of editing-resistant
geminiviruses.
Mehta D, Stirchler A, Anjanappa RB, Zaidi SS, Hirsch-Hoffmann M, Gruissem W,
Vanderschuren H.
Genome Biol. 2019 Apr 25;20(1):80. doi: 10.1186/s13059-019-1678-3.

5. Anew full-length circular DNA sequencing method for viral-sized genomes reveals that
RNA.I transgenic plants provoke a shift in geminivirus populations in the field.
Mehta D, Hirsch-Hoffmann M, Were M, Patrignani A, Zaidi SS, Were H, Gruissem W,
Vanderschuren H.
Nucleic Acids Res. 2019 Jan 25;47(2):e9. doi: 10.1093/nar/gky914

6. Targeting intracellular transport combined with efficient uptake and storage
significantly increases grain iron and zinc levels in rice.
Wu TY, Gruissem W, Bhullar NK.
Plant Biotechnol J. 2019 Jan;17(1):9-20. doi: 10.1111/pbi.12943.

7. Genetic Transformation of Recalcitrant Cassava by Embryo Selection and Increased
Hormone Levels.
Lentz EM, Eisner S, McCallum EJ, Schlegel K, Campos FAP, Gruissem W, Vanderschuren
H.
Methods Protoc. 2018 Nov 13;1(4). pii: E42. doi: 10.3390/mps1040042.

8. Accelerated ex situ breeding of GBSS- and PTST1-edited cassava for modified starch.
Bull SE, Seung D, Chanez C, Mehta D, Kuon JE, Truernit E, Hochmuth A, Zurkirchen I,
Zeeman SC, Gruissem W, Vanderschuren H.

Sci Adv. 2018 Sep 5;4(9):eaat6086. doi: 10.1126/sciadv.aat6086.

9. Cassava geminivirus agroclones for virus-induced gene silencing in cassava leaves and
6
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Lentz EM, Kuon JE, Alder A, Mangel N, Zainuddin IM, McCallum EJ, Anjanappa RB,
Gruissem W, Vanderschuren H.

Plant Methods. 2018 Aug 27;14:73. doi: 10.1186/s13007-018-0340-5.
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International Plant Molecular Biology Congress 2018 (Session Keynote, Systems Biology of
Photosynthesis)
August 5-10, 2018, Montpellier, France

SoAR Foundation Meeting https://supportagresearch.org

Developing Global Priorities for Plant Research (see
https://supportagresearch.org/our-projects/developing-global-priorities-for-plant-research )
August 13-15, 2018, Washington, USA

COSMIC Workshop (Keynote Lecture on rice and cassava genetic engineering)
Physiology meets development—metabolic and molecular control of crop yield
September 16-18, 2018, Bamberg, Germany

SVIAL, SGLWT and Swiss Food Research Business Event (Keynote Lecture)
Copy & Paste: Agriculture and food in the age of new breeding technologies
February 1, 2019, Zurich, Switzerland

CMD2 Meeting
Identifying genes for cassava mosaic disease resistance
February 12-13, 2019, St. Louis, USA

Plant 2030 Meeting (Plant Research Initiatives funded by the German Federal Ministry of
Education and Research)
March 13-15, 2019, Potsdam, Germany

Tri-National Arabidopsis Meeting 2019 (Organizer)
April 10-12, 2019, Zurich, Switzerland

Advisory Board, Scientific Panel and Editorial Board Meetings

1.

European Research Council Synergy Panel
September 4-7, 2018, Brussels, Belgium

Expert Advisory Committee, German Excellence Initiative, 5" Meeting
September 25-27, 2018, Bonn, Germany

Advisory Board Meeting (Chair), Leibniz-Institute for Plant Genetics and Crop Research
October 18-19, 2018, Gatersleben, Germany

Evaluation Board, Central European Institute of Technology
November 29-31, 2018, Brno, Czech Republic

Annual Review of Plant Biology Editorial Board Meeting
7
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https://supportagresearch.org/our-projects/developing-global-priorities-for-plant-research

November 2-3, 2018, San Francisco, USA

6. Board of Trustee Meeting, Leibniz-Institute for Plant Genetics and Crop Research
December 13-14, 2018, Gatersleben, Germany

7. Evaluation Board, Karlsruhe Institute of Technology (for evaluation as Excellence
University)
March 6-9, 2019, Karlsruhe, Germany

8. Evaluation Board, Max Planck Society (search for two new Directors)
March 21-22, 2019, Berlin, Germany

9. Evaluation Board, Kiel University (for evaluation as Excellence University)
March 31 — April 3, 2019, Kiel, Germany

10. Board of Trustee Meeting, Leibniz-Institute for Plant Genetics and Crop Research
May 2-3, 2019, Rostock, Germany

11. Advisory Council (Cahir), RIKEN Center for Sustainable Resource Sciences
July 8-10, 2019, Yokohama, Japan

12. Expert Advisory Committee, German Excellence Initiative, 6™ Meeting
July 16-19, 2019, Bonn, Germany

13. Advisory Committee, Institute of Transformative Biomolecules (Japan WPI Center)
August 5-6, 2019, Nagoya, Japan
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January 5, 2019 Innovation in Higher Education Bi-monthly
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Title: Cassava field phenotyping — Quantifying canopy structure by Structure from Motion
Speaker: Dr. Anna van Doorn
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Cassava field phenotyping -
Quantifying canopy structure by
Structure from Motion

Speaker: Dr. Anna van Doorn
Jiilich Research Centre

Host: Dr. Wilhelm Gruissem

€0 9:30 - 10:30, Thursday, March 28, 2019
© pitRmAM 514 =
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Title: Making potato fit for climate change — Improving source-to-sink allocation of sucrose
Speaker: Dr. Uwe Sonnewald

Title: Cassava Source-Sink Project — Adjusting metabolic and developmental pathways for
yield improvement in Cassava
Speaker: Dr. Wolfgang Zierer
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Host & moderator: Dr. Wilhelm Gruissem

Making potato fit for climate change — Improving
source-to-sink allocation of sucrose

Dr. Uwe Sonnewald
Friedrich—Alexander University Erlangen—Niirnberg

Cassava Source-Sink Project — Adjusting metabolic
and developmental pathways for yield
improvement in Cassava

Dr. Wolfgang Zierer

Friedrich—Alexander University Erlangen—Niirnberg

Cassava field experiment at NCHU - Logistics and
experience to date

Dr. Shu-Heng Chang
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