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 GCAACACGGCCTCCCTGACCATCTCTGGGCTCCAGGCTGAGGACGAGGCTG

ATTATTACTGCAGCTCATATACAAGCAGCGACACTTGGGTGTTCGGCGGAGG

GACCAAGCTGACCATCCTA 

SEQ ID NO: 137 

NI-302.64E5- VH GAGGTGCAGCTGGTGGAGACTGGGGGAGGCTTGGTAAAGCCTGGGGGGTCC

CTTAGACTCTCCTGTGCAGCCTCTGGATTCACTTTCGACCAGGCCTGGATGA

GCTGGGTCCGCCAGGTTCCAGGGAAGGGGCTGGAGTGGGTTGGCCGGATTA

AAACGAAAACTGAGGGTGAAGCAACAGACTACGCAGCGCCCGTGAGAGGC

AGATTCACCATCTCAAGAGATGATTCAGAAGACACGGTGTTTCTGCAAATGA

ACAGCCTGAAAACCGAGGACACAGCCCTGTATTACTGTACGTCAACGGGAG

TCTTAGCAGCAGCTGTCGATGTCTACTGGGGCCAGGGAACCCTGGTCACCGT

CTCCTCG 

SEQ ID NO: 164 

NI-302.64E5- VK GACATCCAGTTGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGA

GGGCCACCATGACCTGCAAGTCCAGCCAGAGTCTTTTCTACAGTTACAACAA

TGAGAACTACTTAGCCTGGTATCAGCAGAGACCAGGACAGCCTCCTAAGTT

GCTCATTTACTGGGCATCTACCCGGGAATCCGGGGTCCCTGACCGATTCAGT

GGCAGCGGGTCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGGCTG

AAGATGTGGCAGTTTATTACTGTCAGCAATATTATAGTACTCCTCAGACGTT

CGGCCAAGGGACCAAAGTGGATATCAAA 

SEQ ID NO: 168 

 

Table IV: Nucleotide sequences of the VH and VL region of antibodies recognizing an 

epitope of the C-terminal region of HTT, i.e exon 1 in aggregated form. 

Antibody Nucleotide sequences of variable heavy (VH) and variable light (VL) chains 

NI-302.35C1-VH GAGGTGCAGCTGGTGGAGTCTGGGGGAAACTTGGTACAGCCGGGGGGGTCC

CTGAGACTCTCCTGTACTGCCTCTGGATTCACCTTTAGTATAACGGCCCTGA

GTTGGGTCCGCCAGGCTCCAGAAAAGGGGCCGCAGTGGGTCTCAGCAATCA

CTGGAAATGCTTATGGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCA

CCATTTCCAGAGACAACGCCAAGAACACACTGTACTTGCAAATGAACGGCC

TGAGAGCCGAGGACACGGCCATCTATTACTGTGTGAAAGGAATTGCCTCCG

ATAGTAGTGGTTATTCTGCCTTCTGGGGCCCGGGCACCCTGGTCACCGTCTC

CTCG 

SEQ ID NO: 9 

NI-302.35C1-VK GAAATTGTGCTGACTCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA

GAGCCACCCTCTCCTGCAGGGCCAGTCAAAGTGTTGACAACCAGTTTGCCTG

GTACCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATTTATGATGCATCC

AGGAGGGCCCCTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACA

GACTTCACTCTCACCATTAGCAGCCTAGAGCCTGAAGATTTCGCAATTTATT

ACTGTCAGCATCGTTACACCTGGCTCTACACTTTTGGCCAGGGGACACGACT

GGAGATTAAA 

SEQ ID NO: 11 

NI-302.72F10- VH GAGGTGCAGCTGGTGGAGACTGGGGGAGGCTTCGTACAGCCTGGGGGGTCC

CTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCGGCAGTTATGCCATGA

GCTGGGTCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTGTCAGATATCA

GTGGTATTGGTAGTAACACATACTACGCAGACTCCGTGAAGGGCCGTTTCAC

CATTTCCAGAGACAATTCCGACAATACGTTGTACCTGGACATGAGCAGCCTG

AGAGCCGAGGACACGGCCAGATATTACTGTGCGAAGGATCGAAAGCGCAGT

GGCTGGTACGAACAGTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCG 

SEQ ID NO: 176 

NI-302.72F10- VK GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTCGTACAGCCTGGGGGGTCC

CTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCGGCAGTTATGCCATGA

GCTGGGTCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTGTCAGATATCA

GTGGTATTGGTAGTAACACATACTACGCAGACTCCGTGAAGGGCCGTTTCAC

CATTTCCAGAGACAATTCCGACAATACGTTGTACCTGGACATGAGCAGCCTG

AGAGCCGAGGACACGGCCAGATATTACTGTGCGAAGGATCGAAAGCGCAGT

GGCTGGTACGAACAGTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCG 

SEQ ID NO: 178 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:  

1. A human-derived monoclonal anti-huntingtin (HTT) antibody or an HTT-binding 

fragment, synthetic or biotechnological derivative thereof, which recognizes an epitope 

in the P-rich region of the amino acid sequence of exon 1 of the HTT gene, and 

comprises in its variable region the amino acid sequence of the VH and VL region of any 5 

one of antibodies NI-302.63F3, NI-302.31F11, NI-302.2A2, NI-302.15D3 or NI-

302.64E5 depicted in: 

 (i) VH sequence: SEQ ID NOs: 5, 13, 17, 135, 164, 166; and  

(ii) VL sequence: SEQ ID NOs: 7, 15, 19, 101, 103, 105, 107, 111, 113, 137, 168, 170, 

respectively. 10 

 

2. The antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof 

of claim 1, which is of the IgG type. 

 

3. The antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof 15 

of claim 1 or 2, wherein the light chain is kappa (). 

 

4. The antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof 

of any one of claims 1 to 3, which is capable of binding a peptide comprising the epitope 

and/or aggregated forms of HTT exon 1. 20 

 

5. The antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof 

of any one of claims 1 to 4 which specifically binds an epitope in the P-rich-region 

which comprises the amino acid sequence PQPPPQAQPL (SEQ ID No. 140), 

PPPQLPQPPP (SEQ ID No. 141), QAQPLLPQPQPPPPP (SEQ ID No. 142), or 25 

PPPQLPQPPPQAQPL (SEQ ID No. 143). 

 

6. The antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof 

of claim 5, which further comprises a polypeptide sequence which is heterologous to 

the VH and VL region or the six CDRs. 30 

 

7. The antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof 

of claim 6, wherein the polypeptide sequence comprises a human constant domain.  
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8. The antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof 

of claim 7, wherein the human constant domain is of the IgG type. 

 

9. The antibody of any one of claims 1 to 8, wherein the antibody has a binding affinity 

corresponding to an EC50 (half maximal effective concentration) value of ≤ 20 nM,  for 5 

binding HD49 and an EC50 value of ≤ 40 nM for binding HD21. 

 

10. The antibody of claim 9, wherein the EC50 value is ≤ 10 nM for binding HD49 and ≤ 

10 nM for binding HD21. 

 10 

11. The antibody of claim 9, wherein the EC50 value is ≤ 1 nM for binding HD49 and ≤ 1 

nM for binding HD21. 

 

12. The antibody of any one of claims 1 to 11 which is a chimeric murine-human or a 

murinized antibody and/or an antibody fragment selected from the group consisting of 15 

a single chain Fv fragment (scFv), an F(ab) fragment, an F(ab') fragment, an F(ab')2 

fragment, and a disulfide-linked Fv fragment (sdFv). 

 

13. One or more polynucleotide(s) encoding at least the variable region of the heavy and 

light chain of the antibody of any one of claims 1 to 12. 20 

 

14. The polynucleotide(s) of claim 13, which is (are) a cDNA. 

 

15. One or more vector(s) comprising the polynucleotide(s) of claim 13 or 14. 

 25 

16. An isolated host cell comprising the polynucleotide(s) of claim 13 or 14 or the vector(s) 

of claim 15. 

 

17. A method for preparing an anti-HTT antibody, a biotechnological derivative, or 

immunoglobulin chain(s) thereof, said method comprising 30 

(a)  culturing the cell of claim 16 and 

(b)  isolating the antibody or immunoglobulin chain(s) thereof from the culture. 

 

18. The antibody of any one of claims 1 to 12, which is a bispecific antibody. 
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19. The antibody of claim 18, which recognizes two different epitopes on a protein encoded 

by exon 1 of the HTT gene. 

 

20. The antibody of any one of claims 1 to 12, 18 and 19, which is  5 

(i) detectably labeled; or 

(ii) attached to a drug. 

 

21. The antibody of claim 20, wherein the detectable label is selected from the group 

consisting of an enzyme, a radioisotope, a fluorophore, and a heavy metal. 10 

 

22. A composition comprising the antibody of any one of claims 1 to 12 and 18 to 21, the 

polynucleotide(s) of claim 13 or 14, the vector(s) of claim 15, or the cell of claim 16. 

 

23. The composition of claim 22, wherein the composition is  15 

(a) a pharmaceutical composition and further comprises a pharmaceutically 

acceptable carrier; or 

(b) a diagnostic composition. 

 

24. The composition of claim 23, wherein the pharmaceutical composition further 20 

comprises an additional agent useful for treating diseases and/or symptoms associated 

with HTT amyloidosis, or wherein the diagnostic composition comprises reagents 

conventionally used in immuno or nucleic acid based diagnostic methods. 

 

25. The composition of claim 23 or 24, wherein the pharmaceutical composition is a 25 

vaccine. 

 

26.  A kit useful in the diagnosis or monitoring of disorders associated with HTT 

amyloidosis, said kit comprising at least one antibody or an HTT-binding fragment, 

synthetic or biotechnological derivative thereof of any one of claims 1 to 12 and 18 to 30 

21 with reagents and/or instructions for use. 

 

27. Use of the antibody or HTT-binding fragment, synthetic or biotechnological derivative 

thereof of any one of claims 1 to 12 and 18 to 21 in the manufacture of a medicament 
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for the treatment of a disease and/or symptoms associated with HTT amyloidosis or for 

in in vivo detection of or targeting a therapeutic and/or diagnostic agent to HTT in the 

human body. 

 

28. The use of claim 27, wherein said in vivo detection comprises positron emission 5 

tomography (PET), single photon emission tomography (SPECT), near infrared (NIR), 

optical imaging or magnetic resonance imaging (MRI). 

 

29. A method for the treatment of a disease and/or symptoms associated with HTT 

amyloidosis or for in in vivo detection of or targeting a therapeutic and/or diagnostic 10 

agent to HTT in the non-human animal body, which comprises administering the 

antibody or HTT-binding fragment, synthetic or biotechnological derivative thereof of 

any one of claims 1 to 12 and 18 to 21 to the non-human animal body.  

 

30. The method of claim 29, wherein said in vivo detection comprises positron emission 15 

tomography (PET), single photon emission tomography (SPECT), near infrared (NIR), 

optical imaging or magnetic resonance imaging (MRI). 
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Fig. 1

(A) NI-302.33C11 VH (variable heavy chain sequence VH)
FR1---------------------------CDR1-FR2-----------CDR2-------------FR3

EVQLVESGGGVVQPGNSLRLSCAASGFRFSDFGMHWVRQAPGKGLEWLALIWYDGGYKYYADSVKGRFT 

-----------------------------CDR3----------FR4--------

ISRDNSKNTMFLQMNSLRAEDTAVYYCATHLEYCSRTTCYLGHWGQGTLVTVSS

NI-302.33C11 VK (variable light chain sequence VK)
FR1--------------------CDR1-------FR2------------CDR2---FR3----------

DIQLTQSPSFLSASVGDTVTFTCRASQGISDYLAWFQQKPGIAPKLLIYAASTLQTGVPSRFSGSGSGT

-------------------CDR3-----FR4-------

EFTLTIRSLQSEDFGTYYCQQLKTYPYTFGQGTKVEIK

(B) NI-302.63F3 VH (variable heavy chain sequence VH)
FR1---------------------------CDR1-FR2-----------CDR2-------------FR3

QVQLVQSGSAFKKPGTSVKVSCKASGYTFETRSMNWVRQAPGQGLEYMGWINTNTGNRTYVQAFRGRFV 

-----------------------------CDR3------FR4--------

FSLDTSVSTAYLQISNLKTEDTAVYYCARGAGGGYWFDSWGQGTLVTVSS

NI-302.63F3 VK (variable light chain sequence VK)
FR1--------------------CDR1-------------FR2------------CDR2---FR3----

DIQMTQSPDSLAVSLGERATINCKSNQSLFYSSNNNNYLAWYQHKSGQPPKLLVYWGSTRESGVPDRFS 

-------------------------CDR3-----FR4-------

GSGSGTDFTLTISSLQAEDVAIYYCHQYYHNPYTFGQGTKLEIK

(C) NI-302.35C1 VH (variable heavy chain sequence VH)
FR1---------------------------CDR1-FR2-----------CDR2-------------FR3

EVQLVESGGNLVQPGGSLRLSCTASGFTFSITALSWVRQAPEKGPQWVSAITGNAYGTYYADSVKGRFT 

-----------------------------CDR3--------FR4--------

ISRDNAKNTLYLQMNGLRAEDTAIYYCVKGIASDSSGYSAFWGPGTLVTVSS

NI-302.35C1 VK (variable light chain sequence VK)
FR1--------------------CDR1-------FR2------------CDR2---FR3----------

EIVLTQSPATLSLSPGERATLSCRASQSVDNQFAWYQQKPGQAPRLLIYDASRRAPGIPDRFSGSGSGT 

-------------------CDR3-----FR4-------

DFTLTISSLEPEDFAIYYCQHRYTWLYTFGQGTRLEIK





























Fig. 1 (continued)

NI-302.64E5-PIMC VK (variable light chain sequence VK)
FR1--------------------CDR1-------------FR2------------CDR2---FR3----

DIVMTQSPDSLAVSLGERATMTCKSSQSLFYSYNNENYLAWYQQRPGQPPKLLIYWASTRESGVPDRFS

-------------------------CDR3-----FR4-------

GSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPQTFGQGTKVEIK

(AT) NI-302.72F10-PIMC VH (variable heavy chain sequence VH)
FR1---------------------------CDR1-FR2-----------CDR2-------------FR3

EVQLVESGGGFVQPGGSLRLSCAASGFNFGSYAMSWVRQAPGKGLEWVSDISGIGSNTYYADSVKGRFT

-----------------------------CDR3------FR4--------

ISRDNSDNTLYLDMSSLRAEDTARYYCAKDRKRSGWYEQWGQGTLVTVSS

NI-302.72F10-PIMC VK (variable light chain sequence VK)
FR1--------------------CDR1-------FR2------------CDR2---FR3----------

EIVLTQSPATLTLSPGERATLSCRASQSISAYLGWYQQKPGQAPRLLIYDASIRATGIPDRFSGSGSGT

-------------------CDR3-----FR4-------

DFTLTISSLEPEDSAVYYCHQRSKWPLTFGGGTKVEIK

(AU) NI-302.12H2-PIMC VH (variable heavy chain sequence VH)
FR1---------------------------CDR1-FR2-----------CDR2-------------FR3

EVQLVESGGGLVQPGGSLRLSCEASGFTFSNYAMGWVRQAPGKGLEWVSVISGTGGSTYYADSVKGRFT

-----------------------------CDR3------------FR4--------

ISRDNSMNTLYLQMNSPRADDTAVYYCAKDLRKISGPLYYYGMDVWGQGTTVTVSS

NI-302.8M1-PIMC VH (variable heavy chain sequence VH)
FR1---------------------------CDR1-FR2-----------CDR2-------------FR3

QVQLVQSGAEVKKPGASVKVSCKASGYTFTIYYMHWVRQAPGQGLEWMGGISPSGAHTMYAQNFQGRVT

-----------------------------CDR3--------FR4--------

VTRDTSTSTVYMELSSLRSEDTAVYYCARGSTVTNYRPFDYWGQGTLVTVSS
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<160>  202   
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<210>  1

<211>  369

<212>  DNA

<213>  Homo sapiens

<220>

<221>  CDS

<222>  (1)..(369)

<223>  NI-302.33C11-VH variable heavy chain (VH) sequence

<220>

<221>  V_region

<222>  (91)..(105)

<223>  complementarity determining region (CDR) VH-CDR1

<220>

<221>  V_region

<222>  (148)..(198)

<223>  complementarity determining region (CDR) VH-CDR2

<220>

<221>  V_region

<222>  (295)..(336)

<223>  complementarity determining region (CDR) VH-CDR3

<400>  1

gag gtg cag ctg gtg gag tct ggg gga ggc gtt gtc cag cct ggg aac         48

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Asn           

1               5                   10                  15                

tcc ctg aga ctc tcc tgt gca gcg tct gga ttc agg ttc agt gac ttt         96

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Arg Phe Ser Asp Phe           

            20                  25                  30                    
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