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CLAIMS 

1. A method for synthesizing a transcription activator-like effector (TALE) protein to to :et 

nucleic acid sequence comprising a chemically modified nucleic acid base, said 	- hod 

comprising assembling a plurality of TALE-like repeat sequences, each of said sequences 

5 comprising a repeat variable-diresidue (RVD) specific to each nucleic acid 	..se of said 

sequence, wherein the RVD(s) that specifically targets the chemically modif•d nucleic acid 

base within said nucleic acid target sequence are selected from X* 	.(- 	, where X 

represents one amino acid residue selected from the group of A,G, V, L I, M, 5, T, C, P, D, E, 

F, Y, W, Q, N, H, R and K and * represents a gap in one position of the 'VD. 

10 

2. The method according to claim 1 wherein said method comp ses: 

(a) determining a nucleic acid target sequence comprising • emically modified nucleic acid 

base in the genome of a cell; 

(b) assembling TALE-like repeat polynucleotide sequ nces, each repeat being specific to 

15 each nucleic acid base of said nucleic acid 	'.rget sequence by encoding a repeat 

variable-diresidue (RVD) comprising at least rine RVD selected from the group consisting 

of: 

- 	HD for recognizing C; 

- 	NG for recognizing T; 

20 - 	NI for recognizing A; 

- 	NN for recognizing G or A 

- 	NS for recognizing A o C or G or T; 

- 	HG for recognizing 	; 

- 	IG for recognizi 	: T; 

25 - 	NK for recog 	ing G; 

- 	HA for recognizing C; 

- 	ND for 'ecognizing C; 

- 	HI f. 	recognizing C; 

- 	for recognizing G; 

30 - 	NA for recognizing G; 

- 	SN for recognizing G or A; and 

- 	YG for recognizing T; 
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wherein said RVD(s) specifically targeting the chemically modified nucleic acid base(s) in 	he 

nucleic acid target sequence are selected from the RVDs X* and *4, where 

- X represents one amino acid residue selected from the group of A, G, V, L, I, M, S T, C, P, D, 

E, F, Y, W, Q, N, H, R and K, and 

5 - * represents a gap in one position of the RVD, 

(c) 	expressing said polynucleotide sequence assembled in step b) in sai 2 cell. 

3. The method according to claim 1 or 2 wherein said RVD specifically targeting the 

chemically modified nucleic acid base(s) are preferentially selec ed from RVD N*, T*, Q* and 

10 H*. 

4. The method according to claims 1 to 3 wherein said , emically modified nucleic acid base 

is a 5-methyl-cytosine. 

15 5. A method to synthesize a chimeric protein t 	process nucleic acid at a locus defined by a 

nucleic acid target sequence that compri -s a chemically modified base, said method 

comprising: 

(a) 	synthesizing a polynucleotide sequ; 	ce comprising a fusion of : 

(i) a first polynucleotide encodi 	: a transcription activator-like effector (TALE) protein 

20 comprising a plurality of TA 	-like repeat sequences, each repeat comprising a repeat 

variable-diresidue (RVD) 	.ecific to each nucleic acid base of said nucleic acid target 

sequence, wherein the • VD(s) that specifically targets the chemically modified nucleic 

acid base within said 	ucleic acid target sequence are selected from X* or **, preferably 

N*, Q*, T* or 11 	ere X represents one amino acid residue selected from the group of 

25 A,G, V, L, I, M„ T, C, P, D, E, F, V, W, Q, N, H, R and K and * represents a gap in one 

position oft 	• RVD; 

(ii) a second polynucleotide encoding an additional protein domain to process nucleic acid 

within or adjacent to said nucleic acid target sequence that comprises a chemically 

mot riled nucleic acid base; 
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(c) 	expressing said polynucleotide sequence of step a) into a host cell. 

6. The method of claim 5 wherein said additional protein domain is an endonuclease 

5 7. A TALE-nuclease comprising amino acid sequence selected from the grout consisting of 

SEQ ID NO: 38 to SEQ ID NO: 49. 

8. A method to bind a nucleic acid target sequence comprising a• least one chemically 

modified nucleic acid base, said method comprising contacting: 

10 (i) a nucleic acid target sequence comprising chemically modifies nucleic acid base and 

(ii) a TALE protein comprising a repeat variable-diresidue (R 	•) specific to each nucleic acid 

base of said nucleic acid target sequence, wherein the ' 	D(s) that specifically targets the 

chemically modified nucleic acid base within said nucleic acid target sequence are selected 

from X* or ** , preferably N*, Cl*, T* or H* wher • X represents one amino acid residue 

15 selected from the group of A,G, V, L, I, M, S, T, ', P, D, E, F, Y, W, Q, N, H, R and K and * 

represents a gap in one position of the RVD. 

9. A method to bind a nucleic acid to get sequence comprising at least one chemically 

modified nucleic acid base, said meth • d comprising: 

20 (a) providing a cell containing a 	oleic acid target sequence that comprises a chemically 

modified nucleic acid base,  

(b) synthesizing within said 	ell a TALE protein according to claims 1 to 5 directed to said 

nucleic acid target se• 	ence and, 

(c) testing the binding a 	tray of said TALE protein with said nucleic acid target sequence that 

25 comprises said 	emically modified nucleic acid base. 

10. The meth• • according to claim 8 or 9 wherein the said nucleic acid target sequence 

comprising 	least one chemically modified dinucleotide selected from the group consisting 

of CpG, 	•A, CpT, CpC. 

30 

11. A method to process a nucleic acid target sequence comprising at least one chemically 

odified nucleic acid base comprising: 
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(a) providing a cell containing a nucleic acid target sequence that comprises a chemica 

modified nucleic acid base; 

(b) synthesizing within said cell a chimeric protein according to claims 5 to 6 directes to said 

nucleic acid sequence, so that said chimeric protein process the nucleic acid within or 

5 adjacent to said nucleic acid target sequence independently of chemical modifi , .tion and, 

(c) testing the nucleic acid processing at the locus of said nucleic acid target 	-quence. 

10 

12. The method according to claim 11 wherein said protein domain h.s a catalytical activity 

selected from the group consisting of nuclease activity, polymera 	• activity, kinase activity, 

phosphatase 	activity, 	methylase 	activity, 	topoisomerase 	tivity, 	integrase 	activity, 

transposase activity, ligase activity, helicase activity, recombi 	.se activity . 

13. The method according to claim 11 wherein s. d additional protein domain is a 

transcription activator. 

15 

14. The method according to claim 11 whe -in said nucleic acid target sequence is a 

methylated promoter sequence. 

15. The method according to claim 	1 wherein said additional protein domain is, an 

20 endonuclease. 

16. The method according to cl . im 15 further comprising providing to the cell an exogenous 

nucleic acid comprising a sequence homologous to at least a portion of the nucleic acid 

target sequence, such bat homologous recombination occurs between the nucleic acid 

25 target sequence and t 	- exogenous nucleic acid. 

17. A method to , etect at least one chemically modified nucleic acid base in a nucleic acid 

target sequen - comprising: 

(a) 	bindin: said nucleic acid target sequence with a transcription activator-like effector 

30 (TAL 	protein comprising a plurality of TALE-like repeat sequences, each of said 

se. 	ences comprising a repeat variable-diresidue (RVD) specific to each nucleic acid 

• . se of said nucleic acid target sequence wherein at least one RVD selected from the 

group consisting of: 

- 	HD for recognizing C; 
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- 	NG for recognizing T; 

- 	NI for recognizing A; 

- 	NN for recognizing G or A; 

- 	N5 for recognizing A or C or G or T; 

5 - 	HG for recognizing T; 

- 	IG for recognizing T; 

- 	NK for recognizing G; 

- 	HA for recognizing C; 

- 	ND for recognizing C; 

10 - 	HI for recognizing C; 

- 	HN for recognizing G; 

- 	NA for recognizing G; 

- 	SN for recognizing G or A; and 

- 	YG for recognizing T; 

15 	(b) binding the same nucleic acid target sequence 	ith another transcription activator-like 

effector (TALE) protein comprising a plural 	' of TALE-like repeat sequences, similar to 

that used in step a), wherein at least one 	VD has been replaced by a RVD consisting of 

X* or **, preferably H*, T*, Q* or N*, 	erein 

20 

(c)  

- X represents one amino acid 'esidue selected from the group of A,G, V, L, I, M, 5, 

T, C, P, D, E, F, Y, W, Q, N, H, ' and K, 

- and * represents a gap i 	one position of the RVD, 

determining the binding affi ity with said nucleic acid sequence under a) and b), 

(d)  calculating the ratio of bi ding activities determined under c) , wherein said ratio, when 

close to 0, indicates th • presence of chemically modified nucleic acid in said nucleic acid 

25 target sequence an•, when close to 1, the absence of chemically modified nucleic acid in 

said nucleic add 	rget sequence. 

18.  The metho. according to claim 17 wherein binding affinity is measured by a nuclease 

activity. 

30 

19.  Th 	method 	according to claim 	17 wherein 	binding affinity is 	measured 	by a 

tran riptional activity. 
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The method according to claim 17 wherein binding affinity is measured by det:cting 

ial of fluorescent proteins fused to said TALE 

co 

proteins of (a) and (b). 

20. 

sig 



CLAIMS 

1. An invention not claimed in any divisional application. 
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