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Correlation between shoot and root fresh weight
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# . 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.
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BFrF (X LHaEPF - VIT/FFEFER/TFER ~ §3L)
(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

© ©No as

£YEE S
(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

FAKH (KFB A Rais i Rp 2 3n)
(teaching aids & teacher's website)
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(office hours)

#- 15~17PM
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CRISPR-Cas9 interference in cassava linked to the evolution of editing-resistant
geminiviruses.

Mehta D, Stirchler A, Anjanappa R, Zaidi SSA, Hirsch-Hoffmann M, Gruissem W and
Vanderschuren H. (2019)

Genome Biology 20: 80 doi: 10.1186/s13059-019-1678-3.

Enhancement of vitamin B6 lebels in rice expressing Arabidopsis vitamin B6 de novo
genes.

Mangel N, Fudge JB, Li KT, Wu TY, Tohge T, Fernie AR, Szurek B, Fitzpatrick TB,
Gruissem W and Vanderschuren H. (2019)

Plant Journal 99: 1047-1065

Genetic transformation of recalcitrant cassava by embryo selection and increased
hormone levels.

Lentz EM, Eisner S, McCallum EJ, Schlegel K, Campos FAP, Gruissem W and
Vanderschuren H. (2019)

Methods Protoc E 42, doi: 10.3390/mps1040042.

Symplastic phloem unloading and radial post-phloem transport via vascular rays in
tuberous roots of Manihot esculenta.

Mehdi R, Lamm CE, Anjanappa R, Mudsam C, Saeed M, Klima J, Kraner ME, Ludewig F,
Knoblauch M, Gruissem W, Sonnewald U and Zierer W. (2019)

Journal Experimental Botany 70: 5559-5573

Haplotype-resolved genomes of geminivirus-resistant and geminivirus-susceptible
African cassava cultivars.

Kuon JE, Qi W, Schlapfer P, Hirsch-Hoffmann M, von Bieberstyein PR, Patrignani A,
Poveda L, Grob S, Keller M, Shimizu-Inatsugi R, Grossniklasu U, Vanderschuren H and
Gruissem W. (2019)

BMC Biology 17: 75, doi: 10.1186/s12915-019-0697-6

The Cassava Source-Sink project: opportunities and challenges for crop improvement
by metabolic engineering.

Sonnewald U, Fernie AR, Gruissem W, Schlépfer P, Anjanappa RB, Chang SH, Ludewig F,
Rascher U, Muller O, van Doorn AM, Rabbi 1Y and Zierer W. (2020)

Plant Journal, doi: 10.1111/tpj.14865

Resistance screening of farmer-preferred cassava cultivars from Ghana to a mixed
infection of CBSV and UCBSV

Elegba W, Gruissem W and Vanderschuren H. (2020).
Plants, E1026, doi: 10.3390/plants9081026
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8.

Morpho-physiological and molecular evaluation of drought tolerance in cassava
(Manihot esculenta Crantz)

Orek C, Gruissem W, Ferguson M and Vanderschuren H. (2020)
Field Crops Research 255: 107861, doi.org/10.1016/j.fcr.2020.107861

Genome wide analysis of the transcriptional profiles in different regions of the
developing rice grains.

Wu TY, Muller M, Gruissem W and Bhullar NK. (2020)

Rice, in press
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Cassava Source-Sink (CASS) Project Meeting, Kaiserslautern, Germany (CASS progress at
ETH Zurich and National Chung Hsing University)
September 19-20, 2019

Climate Change and Plant Stress Responses (Symposium in honour of Dr. Kazuo Shinozaki
from RIKEN, Japan), National Chung Hsing University
September 24, 2019

Linnean Centre Annual Meeting 2019, Uppsala, Sweden (Invited foreign speaker and
sponsor of the Hennig Award)
November 13-15, 2019

Special Topic Lecture, National Chung Hsing University, Taichung (Function of the
Retinoblastoma-related RBR protein in plant stem cell maintenance and differentiation)
November 22, 2019

International Symposium on Advanced Plant Biotechnology, Agricultural Genetic Research
Institute, Vietnam Academy of Agricultural Sciences, Hanoi, Vietnam
December 5-7, 2019

KWS SAAT SE Company, Einbeck, Germany (Invited speaker on “Genetic engineering and
CRISPR-Cas9 for trait development in rice and cassava),
December 9, 2019

CMD2 Project Meeting (Identifying genes for cassava mosaic disease resistance)
March 11-12, 2020 (Online because of COVID-19)

Cassava Source-Sink (CASS) Project Meeting (CASS progress at ETH Zurich and National
Chung Hsing University)

Plant Biotechnology Course (Lectures)
“Genetic engineering of crops for increased starch and nutritional qualities”
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Title: Arabidopsis and cassava research contributing to the United Nations Sustainable

Development Goals
Speaker: Dr. Motoaki Seki
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Host & moderator: Dr. Wilhelm G

Arabidopsis and cassava research
contributing to the United Natio
Sustainable Development

Dr. Motoaki Seki ‘
RIKEN Center for Sustainal
Resource Science ‘
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