
Search Strategie Approach for Case 3

Case 3: 

A transgenic plant and the method for producing the same

EpiPlanta Biotech Ltd.

Claims:

1. A transgenic plant in which a nucleic acid molecule encoding an m6A demethylase is introduced, 

wherein said m6A demethylase has the following two domains:

i) N-terminal domain (NTD) having the function of AlkB oxidation demethylase; and 

ii) C-terminal  domain (CTD).

2. The transgenic plant of claim 1, wherein said m6A demethylase is FTO (fatmass and obesity-

associated) protein.

3. The transgenic plant of claim 2, wherein said FTO protein is from vertebrates or marine algae.
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4. The transgenic plant of claim 3, wherein said FTO protein has at least 40% , …, most preferably 100% 

identity to any of the SEQ ID NOs: 1-4

5. The transgenic plant of any of the claims 1-4, wherein said nucleic acid molecule encoding the m6A 

demethylase has at least 90%, …, most preferably 100% identity to any one of SEQ ID NOs: 5-12

…

8. A tissue, an organ, a pollen, a seed, a grain or a fruit of the plant of any of the claims 1-7

9. A plant cell…

…

15. A method for producing a transgenic plant…

SEQ ID NOs 1-4 (protein) and 5-12 (nucleic acids) are retrieved from lens.org: 

https://www.lens.org/lens/patent/196-196-347-571-28X/sequences
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Questions:

1) What is the technical problem and does the first claim solve it?

2) What is the difference between m6A demethylase, AlkB oxidation demethylase and FTO?

3) Does 40% sequence ID in claim 4 makes sense? 

4) How conserved are (the claimed) m6A demethylases? 

5) What about the nucleic acid 90% identity in claim 5?

6) Are the sequence searches the right approach to find prior art?

7) Are there some claims which may fall under patentability exceptions, e.g. EPC Art 53 (b)?

8) Is the unity of the claims given?
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Question

1) What is the technical problem and does the first claim solve it?

Problem
Low yield of biomass of „agricultural plants“ with state of the art breeding or transgenic approaches

Solution
Claim 1 features a transgenic plant having nucleic acid sequence coding for a m6A demethylase with an N-terminal being
an AlkB oxidative demethylase and a C-terminal domain (not mentioning its function).

→ According to the description claim 1 solves the problem by introduction of a AlkB like m6A demethylase. This enzyme is
known to remove the methyl group on adenosine in mRNA and has been termed fatmass obesity-associated (FTO) protein.

The applicant refers to Jia et al., Nat Chem Biol, 2011; https://www.ncbi.nlm.nih.gov/pubmed/22002720

“FTO belongs to the non-heme FeII/α-KG-dependent dioxygenase AlkB family proteins”

Uniprot link to the human AlkB (check for prior art): https://www.uniprot.org/uniprot/Q9C0B1
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Question

2) What is the difference between m6A demethylase, AlkB oxidation demethylase and FTO?

M6A demethylases

https://enzyme.expasy.org/EC/1.14.11.51

N(6)-methyladenine in DNA + 2-oxoglutarate + O(2) <=> adenine in DNA + formaldehyde + succinate + CO(2)

https://enzyme.expasy.org/EC/1.14.11.53

N(6)-methyladenosine in mRNA + 2-oxoglutarate + O(2) <=> adenosine in mRNA + formaldehyde + succinate + CO(2)

It might be good to check further background citation on EC 1.14.11.53 

…

Search Strategie Approach for Case 3

https://enzyme.expasy.org/EC/1.14.11.51
https://enzyme.expasy.org/EC/1.14.11.53


IngridB.Mueller@ipi.ch

Question

3) Does 40% sequence ID in claim 4 makes sense? 

Get sequences (do not type it in the form, they are too long and you might introduce mistakes) 
US 2018/0340182 A1

https://www.lens.org/lens/patent/196-196-347-571-28X/sequences

To answer this question you have to ask:

4) How conserved are (the claimed) m6A demethylases?  
https://www.ebi.ac.uk/Tools/msa/clustalo/
CLUSTAL O(1.2.4) multiple sequence alignment

US_2018_0340182_A1_1 MKRTPTAEEREREAKKLRLLEELEDTWLPYLTPKDDEFYQQWQLKYPKLILREASSVSEE 60 

US_2018_0340182_A1_2 MKRTPTAEERERGAKKLRLLEELEDTWLPYLTPKDDEFYQQWQLKYPKLILREAGSVPEG 60 

US_2018_0340182_A1_3 MKRTPTAEEREREAKKLRLLEELEDTWLPYLTPKDDEFYQQWQLKYPKLILREAASVPEL 60

************* *****************************************.** * 

Percent Identity Matrix - created by Clustal2.1 # # 
1: US_2018_0340182_A1_1 100.00 88.71 87.72 human
2: US_2018_0340182_A1_2 88.71 100.00 90.10 pig
3: US_2018_0340182_A1_3 87.72 90.10 100.00                cow

> 87% SEQ ID
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Question

3) Does 40% sequence ID in claim 4 makes sense? 

4) How conserved are (the claimed) m6A demethylases?  

SEQ ID NO: 4 is not of vertebrate origin but marine algae

https://www.ebi.ac.uk/Tools/msa/clustalo/

US_2018_0340182_A1_4 -----------------------MSPSSSVLEPEDGEPFARVHRAHYRGFVVDAPSVLPA 37 

US_2018_0340182_A1_1 MKRTPTAEEREREAKKLRLLEELEDTWLPYLTPKDD-EFYQQWQLKYPKLILREASSVSE 59 

US_2018_0340182_A1_2 MKRTPTAEERERGAKKLRLLEELEDTWLPYLTPKDD-EFYQQWQLKYPKLILREAGSVPE 59 

US_2018_0340182_A1_3 MKRTPTAEEREREAKKLRLLEELEDTWLPYLTPKDD-EFYQQWQLKYPKLILREAASVPE 59 

. * *:*. * : : :* ::: . : 

1: US_2018_0340182_A1_4  100.00   31.33   30.60   30.60

2: US_2018_0340182_A1_1   31.33  100.00   88.71   87.72

3: US_2018_0340182_A1_2   30.60   88.71  100.00   90.10

4: US_2018_0340182_A1_3   30.60   87.72   90.10  100.00
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Question

3) Does 40% sequence ID in claim 4 makes sense? 

4) How conserved are (the claimed) m6A demethylases?  

SEQ ID NO: 4 is not of vertebrate origin but marine algae

https://www.ebi.ac.uk/Tools/msa/clustalo/

US_2018_0340182_A1_4 -----------------------MSPSSSVLEPEDGEPFARVHRAHYRGFVVDAPSVLPA 37 

US_2018_0340182_A1_1 MKRTPTAEEREREAKKLRLLEELEDTWLPYLTPKDD-EFYQQWQLKYPKLILREASSVSE 59 

US_2018_0340182_A1_2 MKRTPTAEERERGAKKLRLLEELEDTWLPYLTPKDD-EFYQQWQLKYPKLILREAGSVPE 59 

US_2018_0340182_A1_3 MKRTPTAEEREREAKKLRLLEELEDTWLPYLTPKDD-EFYQQWQLKYPKLILREAASVPE 59 

. * *:*. * : : :* ::: . : 

1: US_2018_0340182_A1_4  100.00   31.33   30.60   30.60

2: US_2018_0340182_A1_1   31.33  100.00   88.71   87.72

3: US_2018_0340182_A1_2   30.60   88.71  100.00   90.10

4: US_2018_0340182_A1_3   30.60   87.72   90.10  100.00

… only 30-31% SEQ ID algae to human/pig/cow

→ Probably yes, proteins are sometimes quite diverse on the level of sequence identity. However, the
function can be highly conserved in some domain. 
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Question

5) What about the nucleic acid 90% identity in claim 5?

Difficult to predict… Get sequences from: https://www.lens.org/lens/patent/196-196-347-571-28X/sequences

There are per each protein two DNA sequences
- one of the natural (SEQ ID NOs: 5,7,9,11) 
- one which has been codon optimised (SEQ ID NOs: 6,8,10,12) to enable or enhance expression in a plant 

(different codon usage). 

→ The search using the natural sequence is expected to give documents describing the DNA sequence in its
original… and might retrieve a high number of documents…

→ The search using the codon optimised DNA is likely to retrieve at 100% ID only the application…

Does the sequence search really give you the necessary prior art?
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Question

6) Are the sequence searches the right approach to find prior art?

Some considerations:

• If you search with the sequence of one organism, you will probably find a lot of documents describing
this sequence in its natural context (protein and DNA).

• The inventive concept in this application is not the sequence per se but rather the fact, that it is
introduced in a foreign organism (transgenic plant)

• It might be better to start with a keyword search using the right enzyme names / functions and include
the concept of the transgenic plant or patent classes and citations in literature…

→ Keyword and patent classes (transgenic plants and demethylases…) 

→ Prior art in scientific journals

→ Citation analysis (cited, citing, backward or forward citation)
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m6A demethylases
EC 1.14.11.53
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Question

6) Are the sequence searches the right approach to find prior art?
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Questions:

1) What is the technical problem and does the first claim solve it?

2) What is the difference between m6A demethylase, AlkB oxidation demethylase and FTO?

3) Does 40% sequence ID in claim 4 makes sense? 

4) How conserved are (the claimed) m6A demethylases? 

5) What about the nucleic acid 90% identity in claim 5?

6) Are the sequence searches the right approach to find prior art?

7) Are there some claims which may fall under patentability exceptions, e.g. EPC Art 53 (b)?

8) Is the unity of the claims given?

…Discussion…
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