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QEDEDGDYEELVLALRSEEDGLAEAPEHGTTATFHRCAKDPWRLPGTYVVVLKEETHL

SQSERTARRLQAQAARRGYLTKILHVFHGLLPGFLVKMSGDLLELALKLPHVDYIEEDS
SVFAQSIPWNLERITPPRYRADEYQPPDGGSLVEVYLLDTSIQSDHREIEGRVMVTDFEN
VPEEDGTRFHRQASKCDSHGTHLAGVVSGRDAGVAKGASMRSLRVLNCQGKGTVSGT
LIGLEFIRKSQLVQPVGPLVVLLPLAGGYSRVLNAACQRLARAGVVLVTAAGNFRDDAC
LYSPASAPEVITVGATNAQDQPVTLGTLGTNFGRCVDLFAPGEDIIGASSDCSTCFVSQS
GTSQAAAHVAGIAAMMLSAEPELTLAELRQRLIHFSAKDVINEAWFPEDQRVLTPNLVA
ALPPSTHGAGWQLFCRTVWSAHSGPTRMATAIARCAPDEELLSCSSFSRSGKRRGERME
AQGGKLVCRAHNAFGGEGVYAIARCCLLPQANCSVHTAPPAEASMGTRVHCHQQGHV
LTGCSSHWEVEDLGTHKPPVLRPRGQPNQCVGHREASIHASCCHAPGLECKVKEHGIPA
PQGQVTVACEEGWTLTGCSALPGTSHVLGAYAVDNTCVVRSRDVSTTGSTSEEAVTAV
AICCRSRHLAQASQELQ

SEQ ID NO:1

FIG. 1A
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Query : atgggcaccgtcagctccaggeggtectggtggecgetgecactgetget SEQ ID NO:2
Framel : M G T V S 8§ R R 8§ W W P L P L L L SEQ ID NO:3

60 70 80 90 100
————————— ] e e il
Query : gctgetgetgetgetectgggtececgegggegeececgtgegecaggaggacy
Framel : L L L L L L G P A G A R A Q E D E
110 120 130 140 150
————————— el ol Bl
Query : aggacggcgactacgaggagctggtgctagecttgegeteccgaggaggac
Framel : D G D Y E E L VvV L. AL R § E E D
50 160 170 180 190 200
————————— il e B el
Query : ggcctggccgaagcacccgagcacggaaccacagccacctteccacecgetg

Framel : G L A E A P E H GG T T A T F H R C

Query : cgccaaggatccgtggaggttgectggcacctacgtggtggtgetgaagg

Framel : A K D P W R L P G T ¥ V V V L K E
50 260 270 280 290 300
Query : aggagacecacetetegeagtangagegeact socageegactgenggas
Framel : E T H L. s ¢ S E R T A R R L o A
310 320 330 340 350

Query : caggctgcccgccggggatacctcaccaagatcctgcatgtecttecatgg
Framel : Q A A R R G Y L T K I L H VvV F H G

Query : ccttcttccetggcttcectggtgaagatgagtggcgacctgetggagetgg
Framel : L L P G F L V X M §s 6 DL L E L A

Query : ccttgaagttgccccatgtcgactacatcgaggaggactectetgtettt
Framel : L K L, P H V DY I E E D S S8 V F

Query : gcccagagcatcccecgtggaacctggagcggattacccctecgeggtaceg
Framel : A 0 S I P W N L E R I T P P R Y R

Query : ggcggatgaataccagccccceccgacggaggcagcectggtggaggtgtate
Framel : A D E Y Q P P D G G 8§ L V E V Y L

FIG. 1B,
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tcctagacaccagcatacagagtgaccaccgggaaatcgagggcagggte
L b T S I ¢ S D H R E I E G R V

atggtcaccgacttcgagaatgtgcccgaggaggacgggacccgctteca

«: M V T D F E NV P E E D G T R F H

cagacaggccagcaagtgtgacagtcatggcacccacctggcaggggtgg
R g A S K ¢ D S H GGT HL A G V V

tcagcggccgggatgececggegtggccaagggtgeccagecatgegcagectyg
S G R DA GV A K GA S M R S L

cgcgtgctcaactgccaagggaagggcacggttageggcaccctcatagg
R v L N C Q G K G TV S 6 T L I G

cctggagtttattcggaaaagccagctggteccagectgtggggecactygg
L £E F I R K S Q L VvV Q@ P V G P L V

tggtgctgctgeccecctggegggtgggtacagecgegtectcaacgecgece
v L L P L A G G Y S R V L N A A

tgccagcgectggecgagggetggggtegtgctggtcaccgetgeccggcaa
cCc @ R 'L A R A GV V L VvV T A A G N

cttccgggacgatgectgectctactcececccagectcagetecccgaggteca
F R D DA CUL Y S P A S A P E V I

1010 1020 1030 1040 1050

————————— e I B
tcacagttggggccaccaatgecccaggaccagecggtgaccctggggact
T v ¢ AT N A QD QQ P V T L G T

50 1060 1070 1080 1090 1100

————————— T Et el e
ttggggaccaactttggccgctgtgtggacctectttgecccaggggagga
L G T N F 6 R CV DL F A P G E D

FIG. 1B,
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100 1110 1120 1130 1140 1150

————————— i il B
catcattggtgcctccagecgactgcagcacctgetttgtgtcacagagtyg
I I G A S 8§ D C S T CUPF VYV S Q S G

150 1160 1170 1180 1190 1200

————————— e e B el
ggacatcacaggctgctgceccacgtggcectggecattgcagecatgatgetyg
T S ¢ A A A HV A G I A A MM L

200 1210 1220 1230 1240 1250

--------- | === | = | e
tctgecgagecggagetcaccctggecgagttgaggcagagactgateca
S A E P E L T L A E L R Q@ R L I H

250 1260 1270 1280 1290 1300

————————— R el ] Rttt el
cttctectgeccaaagatgtcatcaatgaggectggttcectgaggaccage
F S A K D V I N E A W F P E D Q R

300 1310 1320 1330 1340 1350
————————— R el Bl el
gggtactgacccccaacctggtggecegeectgeccccccagcacccatggg

vV L. T P N L V A A L P P S T H G

350 1360 1370 1380 1390 1400

--------- e R il etttk bl Bttt
gcaggttggcagctgttttgcaggactgtgtggtcagecacacteggggee

: A G W O L F C R T V W S A H S G P

400 1410 1420 1430 1440 1450

--------- il Bkttt Rttt ttdll Rttt
tacacggatggccacagccategeecgetgegeeccagatgaggagetge
T R M A T A I A R C A P D E E L L

450 1460 1470 1480 1490 1500

————————— Rl e D el
tgagctgctceccagtttecteccaggagtgggaagecggecggggcecgagegeatyg
s ¢ s S F S R S G K R R G E R M

500 1510 1520 1530 1540 1550

————————— e el el el
gaggcccaagggggcaagctggtectgecgggeccacaacgettttggggg
E A Q G G KL vV C R AHN AUZF G G

550 1560 1570 1580 1590 1600

--------- e R il etttk bl Bttt
tgagggtgtctacgeccattgeccaggtgetgectgetacecccaggecaact
E G vy A I A RCTCULUL P Q A N C

600 1610 1620 1630 1640 1650

————————— R el ] Rttt el
gcagcgtccacacagctceccaccagctgaggeccagecatggggaccegtgtce
S VvV H T A P P A E A S M G T R V

FIG. 1B;s
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650 1660 1670 1680 1690 1700
————————— R e L

Query : cactgccaccaacagggccacgtcctcacaggetgcagetecccactggga
Framel : H C H Q¢ ©0¢ G H VvV L T G C S S H W E

700 1710 1720 1730 1740 1750

————————— R Attt Rttt Bttt
Query : ggtggaggaccttggcacccacaagccgcctgtgectgaggccacgaggtce

Framel : V E D L 6 T H K P P V L R P R G ¢
750 1760 1770 1780 1790 1800
Query : ageceasccagtacgtaggeacagagagsecageataoasgettastas
Framel : P NQ C V G H R EA S I HA S C
800 1810 1820 1830 1840 1850
Query : fgccatgeccoaggtorggantacaangtiangageatggaatoccaae

Framel : ¢ H A P G L E C K V K E H G I P A

850 1860 1870 1880 1890 1300

————————— ] Bttt el B
Query : ccctcaggggcaggtgaccgtggectgegaggagggectggacectgactg
Framel : P Q G Q VvV T V A C E E G W T L T G

900 1910 1920 1930 1940 1950

————————— ] Bttt el Bt
Query : gctgcagcgcccteectgggacctecccacgtectgggggectacgeegta
Framel : c s A L P G T S H V L G A Y A V

950 1960 1970 1980 1990 2000

————————— Attt B
Query : gacaacacgtgtgtagtcaggagccgggacgtcagcactacaggcagcac

Framel : D N T ¢ VvV VvV R S R D VvV 85 T T G S T

2010 2020 2030 2040 2050

--------- [====————— === = m e e
Query : cagcgaagaggccgtgacagccgttgccatctgetgeceggagecggecace
Framel : 8§ E E A V T A V A I C C R S R H L

50 2060 2070 2080 2090 2100

————————— K Attt
Query : tggcgcaggcctcccaggagctccag
Framel : A Q A S Q E L ¢

FIG. 1B4
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCCTGGTCAAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATAGCATGAACTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCATCCATTAGTAGTAGTAGTAGT
TACATTTCCTACGCAGACTCAGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCC
AAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTTCTGTGCGAGAGATTACGATTTTTGGAGTGCTTACTATGATGCTTTTGATGTCTGG
GGCCAAGGGACAATGGTCACCGTCTCTTCA3’ (SEQ ID NO: 152)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVKPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSSISSSSSYISY
ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYFCARDYDFWSAYYDAFDVWGQGT
MVTVSS (SEQ ID NO: 67)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCA
CCATCTCCTGCACTGGGAGCAGCTCCAACATCGGGGCAGGTTATGATGTACACTGGT
ACCAGCAGCTTCCAGGAACAGCCCCCAAACTCCTCATCTCTGGTAACAGCAATCGGC
CCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGG
CCATCACTGGGCTCCAGGCTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACA
GCAGCCTGAGTGGTTCGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ
ID NO: 153)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLISGNSNRPSGV
PDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGSVFGGGTKLTVL (SEQ ID
NO: 12)

FIG. 3E
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20D10

Nucleotide sequence of heavy chain variable region:
5’CAGATTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACCCCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGCGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3’ (SEQ ID NO: 92)

Amino acid sequence of heavy chain variable region:
QIQLVQSGAEVKKPGASVKVSCKASGYPLTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGSVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQID NO: 48)

Nucleotide sequence of light chain variable region:

5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGTACCCAGGCAAACCCCCCAAACTCAAGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAS3’ (SEQ ID NO: 93)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQYPGKPPKLKIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
19)

FIG. 3F
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26E10

Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTAACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGTTTTTATAATGGT
AACACAAACTATGCACAGAAGCTCCAGGGCAGAGGCACCATGACCACAGACCCATC
CACGAGCACAGCCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3’ (SEQ ID NO: 94)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWVSFYNG
NTINYAQKLQGRGTMTTDPSTSTAYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVT
VSS (SEQID NO: 49)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAATTCATATACAA
GCACCAGCATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 95)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCNSYTSTSMVFGGGTKLTVL (SEQ ID NO:
23)

Alternative Nucleotide sequence of light chain variable region (26E10v1):
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAACTCATATACAA
GCACCAGCATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
293)

FIG. 3G
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAAGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCTTTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3’ (SEQ ID NO: 96)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWISFYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQID NO: 51)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTATTCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGAC
CATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAAG
CACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 97)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SIRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
17)

FIG. 3H
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Nucleotide sequence of heavy chain variable region:
5’CAGATTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCTTTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTTCTGTGCGAGAGGTTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 98)

Amino acid sequence of heavy chain variable region:
QIQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWISFYNGNT
NYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYFCARGYGMDVWGQGTTVTVS
S (SEQID NO: 53)

Nucleotide sequence of light chain variable region:

5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCGTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGGCCGTCCTA3’ (SEQ ID NO: 99)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLAVL (SEQ ID NO:
18)

FIG. 31
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTAACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGTTTTTATAATGGT
AACACAAACTATGCACAGAAGCTCCAGGGCAGAGGCACCATGACCACAGACCCATC
CACGAGCACAGCCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 100)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWVSFYNG
NTNYAQKLQGRGTMTTDPSTSTAYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVT
VSS (SEQ ID NO: 50)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCACTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAACTCATATACAA
GCACCAGCATGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
101)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPKLMIYEVTNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCNSYTSTSMVFGGGTKLTVL (SEQ ID NO:
26)

FIG. 3]
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGT
CCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCT
GGATCCGCCAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATATATAACAGT
GGGAGCACCTACTACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACAC
GTCTAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGT
GTATTACTGTGCGAGAGAGGATACAGCTATGGTTCCTTACTTTGACTACTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 102)

Amino acid sequence of heavy chain variable region:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIYNSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREDTAMVPYFDYWGQGTLVT
VSS (SEQ ID NO: 87)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTACTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCA
CCATCTCCTGCACTGGGAGCAGCTCCAACATCGGGGCACATTATGATGTGCACTGGT
ACCAGCAGGTTCCAGGAACAGCCCCCAAACTCCTCATCTATGGTAACACCTATCGGC
CCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGG
CCATCACTGGGCTCCAGGCTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACA
ACAGCCTGAGTGGTGTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ
ID NO: 103)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAHYDVHWYQQVPGTAPKLLIYGNTYRPSG
VPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDNSLSGVVFGGGTKLTVL (SEQ ID
NO: 13)

FIG. 3K
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCACCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAACAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATCTGGTCTGATGGAAGT
GATGAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 104)

Amino acid sequence of heavy chain variable region:
QVHLVESGGGVVQPGRSLRLSCAASGFTFNSFGMHWVRQAPGKGLEWVALIWSDGSD
EYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAIAALYYYYGMDVWGQ
GTITVTVSS (SEQID NO: 79)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGCTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3’ (SEQ ID
NO: 105)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAYVFGTGTRVTVL (SEQ ID NO:
35)

FIG. 3L
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Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 106)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSFGMHWVRQAPGKGLEWVALIWNDGSN
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAIAALYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 80)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGTCTGAGTGGTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3’ (SEQID
NO: 107)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGYVFGTGTRVTVL (SEQ ID NO:

36)

FIG. 3M
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCACCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAACAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGTCTGATGGAAGT
GATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 108)

Amino acid sequence of heavy chain variable region:
QVHLVESGGGVVQPGRSLRLSCAASGFTFNSFGMHWVRQAPGKGLEWVALIWSDGSD
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAITAALYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 76)

Nucleotide sequence of light chain variable region:
5S’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGTTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGTTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTTCTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3’ (SEQ ID
NO: 109)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQFPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSSYVFGTGTRVTVL (SEQ ID NO:

37)

FIG. 3N
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCACGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 110)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSFGMHWVRQAPGKGLEWVALIWNDGSN
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAIAALYYYYGMDVWGH
GTTVTVSS (SEQID NO: 77)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGGTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTAS’ (SEQID
NO: 111)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGYVFGTGTRVTVL (SEQ ID NO:
38)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 112)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSFGMHWVRQAPGKGLEWVALIWNDGSN
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAIAALYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 78)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCACAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTACTACTGCGGAACATGGGATAGC
AGCCTGAGTGGTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3” (SEQID
NO: 113)

Amino acid sequence of light chain variable region:
QSVLTQPPTVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGYVFGTGTRVTVL (SEQ ID NO:
39)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGGAGCTATGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGCATGATGGAAGT
AATACATACTATGTAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGGTATAGCAGTGGCTTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3® (SEQ ID NO: 114)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFRSYGMHWVRQAPGKGLEWVALIWHDGSN
TYYVDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGIAVAYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 83)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACAGTAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGACA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGCTTATGTTTTCGGAACTGGGACCAAGGTCACCGTCCTA3® (SEQID
NO: 115)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDSNKRPSGIPD
RFSGSKSGTSATLDITGLQTGDEADYYCGTWDSSLSAYVFGTGTKVTVL (SEQ ID NO:
40)
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAACTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGAT
AACACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTC
CAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTAT
ATTACTGTGCGAAAAAGTTTGTACTAATGGTGTATGCTATGCTTGACTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 116)

Amino acid sequence of heavy chain variable region:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSTISGSGDNT
YYADSVKGRFTISRDNSKNTLYLOQMNSLRAEDTAVYYCAKKFVLMVYAMLDYWGQG
TLVTVSS (SEQ ID NO: 71)

Nucleotide sequence of light chain variable region:
5’GACATCCTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTTGGAGACAGAGT
CACCATCACTTGCCGGGCAAGTCAGAGCATTAGCAGTTATTTAAATTGGTATCAGCA
GAAACCAGGGAAAGCCCCTAAGGTCCTGATCTATGCTGCCTCCAGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAA
CAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTTCCCC
CATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA3’ (SEQID NO: 117)

Amino acid sequence of light chain variable region:

DILMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKVLIYAASSLQSGVPSR
FSGSGSGTDFTLTINSLQPEDFATYYCQQSYSSPITFGQGTRLEIK (SEQ ID NO: 9)
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCGGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAACTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGT
AACACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTC
CAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTAT
ATTACTGTGCGAAAAAGTTTGTACTAATGGTGTATGCTATGCTTGACTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 118)

Amino acid sequence of heavy chain variable region:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSTISGSGGNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKKFVLMVYAMLDYWGQG
TLVTVSS (SEQ ID NO: 72)

Nucleotide sequence of light chain variable region:
5’GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGACAGAGT
CACCATCACTTGCCGGGCAAGTCAGAGCATTAGCATCTATTTAAATTGGTATCAGCA
GAAGCCAGGGAAAGCCCCTTACCTCCTGATCTATGCTGCAGCCAGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
CAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTGCCCC
CATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA3’ (SEQ ID NO: 119)

Amino acid sequence of light chain variable region:

DIQMTQSPSSLSASVGDRVTITCRASQSISIYLNWYQQKPGKAPYLLIYAAASLQSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQSYSAPITFGQGTRLEIK (SEQ ID NO: 10)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCACTGA
AGGTCTCCTGCAAGGCTTCTGGTTACAGTTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGGTGAGGAGTCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQID NO: 120)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASLKVSCKASGYSLTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGRVTMTTDTSTSTVYMEVRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 54)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAATACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3” (SEQ ID NO:
121)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
20)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAGGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGTTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGCTCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 122)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKRPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWISVYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLSSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 52)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTATTCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGAC
CATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAAG
CACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 123)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SIRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
16)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACCCCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQID NO: 124)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYPLTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 55)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAATACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
125)

Alternative Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAY (SEQ ID NO:
294)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
21)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGTTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACGCCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 126)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYALTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 56)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAACAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGATTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAY’ (SEQID NO:
127)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTNSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGI
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
22)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACAGCTTTACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGTTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGCCTACATGGAACTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGTTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 128)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYSFTSYGISWVRQAPGQGLEWMGWVSAYNG
NTNYAQKFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARGYVMDVWGQGTTVT
VSS (SEQ ID NO: 57)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTTTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGCTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACGCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAGCTCATATACAA
GCACCAACATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
129)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGAYNSVSWYQQHPGKAPKRMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSTNMVFGGGTKLTVL (SEQ ID NO:
24)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTACAGTTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTCT
CACTCACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTGCTTGGAACT
GGATCAGGCAGTCCCCATCGAGAGGCCTTGAGTGGCTGGGAAGGACATACTACAGG
TCCAAGTGGTATAAAAATTATTCAGTATCTGTGAAAAGTCGAATAACCATCAACCCA
GACACATCCAAGAACCAGTTCTCTCTGCAACTGAACTCTGTGACTCCCGGGGACACG
GCTGTGTATTACTGTGCAAGAGGGGGGCCAACTGCTGCTTTTGACTACTGGGGCCAG
GGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 130)

Amino acid sequence of heavy chain variable region:
QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSK
WYKNYSVSVKSRITINPDTSKNQFSLQLNSVIPGDTAVYYCARGGPTAAFDYWGQGTL
VTVSS (SEQ ID NO: 91)

Nucleotide sequence of light chain variable region:
5’CTTTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGATGTTGGGAATTATAACCTTGTCTCCTGGTA
CCAACAGTATTCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCAGTAAGCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CAATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCTGCTCATATGCAG
GTAGTAGCACTTTGGTTTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID
NO: 131)

Amino acid sequence of light chain variable region:
LSALTQPASVSGSPGQSITISCTGTSSDVGNYNLVSWYQQYSGKAPKLMIYEVSKRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCCSYAGSSTLVFGGGTKLTVL (SEQ ID NO:
28)
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGTTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGTAGTCTCTGGATTCACCTTTAGTAGCTATTGGATGAGCTGGGTCCG
CCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAAGCAAGATGGAAGT
GAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGC
CAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTAT
ATTACTGTGCGAGAGAGTCAAACTGGGGATTTGCTTTTGATATCTGGGGCCAAGGGA
CAATGGTCACCGTCTCTTCA3’ (SEQ ID NO: 132)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVQPGGSLRLSCVVSGFTFSSYWMSWVRQAPGKGLEWVANIKQDGSE
KYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARESNWGFAFDIWGQGTM
VTVSS (SEQ ID NO: 64)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAGACTGTAAACTGGTACC
AACAGGTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGGAATAATCAGCGGCCC
TTAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCC
ATCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTATTGTGCAGCATGGGATGAC
AGCCTGAATTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
133)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWYQQVPGTAPKLLIYRNNQRPLGVP
DRFSGSKSGTSASLAISGLQSEDEADY YCAAWDDSLNWVFGGGTKLTVL (SEQ ID NO:
30)
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGTCGCTATTGGATGAGCTGGGTCCG
CCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAAGCATGATGGAAGTG
AGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACCATTITCCAGAGACAACGCC
AAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGAGTCAAACTGGGGATTTGCTITTGATGTCTGGGGCCACGGGAC
AATGGTCACCGTCTCTTCA3’ (SEQ ID NO: 134)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYWMSWVRQAPGKGLEWVANIKHDGSE
KYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARESNWGFAFDVWGHGT
MVTVSS (SEQ ID NO: 62)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGCCCCCCGGACAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAATACTGTAAACTGGTACC
AGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAATAATCGGCGGCCCT
CAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCA
TCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTACTGTGCAGCATGGGATGACA
GCCTGAATTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQID NO:
135)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGPPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNRRPSGVPD
RFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNWVFGGGTKLTVL (SEQ ID NO:
31)
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAGCTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGT
AGGACATATTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTC
CAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTAT
ATTACTGTGCGAAAGAAGTTGGCAGTCCCTTTGACTACTGGGGCCAGGGAACCCTGG
TCACCGTCTCCTCA3’ (SEQ ID NO: 136)

Amino acid sequence of heavy chain variable region:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSTISGSGGRTY
YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKEVGSPFDYWGQGTLVTVSS
(SEQ ID NO: 69)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAACTCCAACATTGGGAATAATTATGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACAATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAACTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGCTGTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3” (SEQID
NO: 137)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSNSNIGNNYVSWYQQLPGTAPKLLIYDNNKRPSGIP
DRFSGSNSGTSATLGITGLQTGDEADYYCGTWDSSLSAVVFGGGTKLTVL (SEQ ID
NO: 42)
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31B12

Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAATTATATGGTATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACACTGTATCTTCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGGAGGGGGGGTCTGGCAGCTCGTCCGGGCGGTATGGACGTCTGGG
GCCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 138)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAIITWYDGSN
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARRGGLAARPGGMDVWG
QGTTVTVSS (SEQID NO: 81)

Nucleotide sequence of light chain variable region:
5"TCCTATGAGCTGACTCAGCCACCCTCAGTGTCTGTGTCCCCAGGACAGACAGCCAG
AATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGCTTGCTGGTATCAGCAGAA
ACCAGGCCAGTCCCCTGTGCTGGTCATCTATCAAAATACCAAGTGGCCCTTAGGGAT
CCCTGAGCGATTCTCTGGCTCCAAGTCTGGGAACACAGTCACTCTGACCATCAGCGG
GACCCAGGCTATGGATGAGGCTGACTATTACTGTCAGGCGTGGGACAGCAGCACTG
TGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3” (SEQ ID NO: 139)

Amino acid sequence of light chain variable region:
SYELTQPPSVSVSPGQTARITCSGDKLGDKYACWYQQKPGQSPVLVIYQNTKWPLGIPE
RFSGSKSGNTVTLTISGTQAMDEADYYCQAWDSSTVVFGGGTKLTVL (SEQ ID NO:
44)

Alternative Nucleotide sequence of light chain variable region:
5’TCCTATGAGCTGACTCAGCCACCCTCAGTGTCCGTGTCCCCAGGACAGACAGCCA
GAATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGCTTGCTGGTATCAGCAGA
AGCCAGGCCAGTCCCCTGTGCTGGTCATCTATCAAAATACCAAGTGGCCCTTAGGGA
TCCCTGAGCGATTCTCTGGCTCCAAGTCTGGGAACACAGTCACTCTGACCATCAGCG
GGACCCAGGCTATGGATGAGGCTGACTATTACTGTCAGGCGTGGGACAGCAGCACT
GTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3” (SEQ ID NO: 295)
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3C4

Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGT
CCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTAGTGATTACTACTGGAGCT
GGATCCGCCAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGT
GGGAGCACCTACTACAACCCGTCCCTCAAGAGTCGAATTACCATATCAGTAGACAC
GTCTAAGAACCTGTTCTCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGT
GTATTACTGTGCGAGAGGGGGGGTGACTACGTACTACTACGCTATGGACGTCTGGG
GCCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 140)

Amino acid sequence of heavy chain variable region:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSSDYYWSWIRQHPGKGLEWIGYIYYSGSTY
YNPSLKSRITISVDTSKNLFSLKLSSVTAADTAVYYCARGGVITYYYAMDVWGQGTTV
TVSS (SEQ ID NO: 85)

Nucleotide sequence of light chain variable region:
S’"GACATACAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGT
CACCATCACTTGCCGGGCAAGTCAGCGCATTAGCAACTATTTAAGTTGGTATCTGCA
GAAACCAGGGATTGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAGAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
CAGTCTGCAATCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCC
GCTCATTTTCGGCGGAGGGACCAAGGTGGAGATCAAA3’ (SEQ ID NO: 141)

Amino acid sequence of light chain variable region:
DIQMTQSPSSLSASVGDRVTITCRASQRISNYLSWYLQKPGIAPKLLIYAASSLQSGVPSR
FSGSGSGTDFTLTISSLQSEDFATYYCQQSYSTPLIFGGGTKVEIK (SEQ ID NO: 7)
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30A4

Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGGTATGATGGAAGT
GATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGAGACTGGTCCCTTGAAACTCTACTACTACGGTATGGACGTCTG
GGGCCAAGGGACCACGGTCACCGTCTCCTCA3 (SEQ ID NO: 142)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYDGSD
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARETGPLKLYYYGMDVWG
QGTTVTVSS (SEQID NO: 74)

Nucleotide sequence of light chain variable region:
5’GATATTGTGATGACTCAGTCTCCACTCTCCCTGTCCGTCACCCCTGGAGAGCCGCC
CTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTTTTTG
AATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAACTCCTGATCTATTTGGGTTCT
CATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTT
ACACTGGAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCA
AGTTCTACAAACTCCATTCACTTTCGGCCCTGGGACCAAAGTGGATATCAAAY

(SEQ ID NO: 143)

Amino acid sequence of light chain variable region:
DIVMTQSPLSLSVTPGEPPSISCRSSQSLLHSNGYNFLNWYLQKPGQSPQLLIYLGSHRAS
GVPDRFSGSGSGTDFTLEISRVEAEDVGVYYCMQVLQTPFTFGPGTKVDIK (SEQ ID
NO:5)
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1A12

Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGACTCACCTTTAGTAACTTTTGGATGAGCTGGGTCCG
CCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAAGCAAGATGGAAGT
GAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGC
CAAGAATTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGT
ATTCCTGTACGAGAGAGTCAAACTGGGGATTTGCTTTTGATATCTGGGGCCAAGGGA
CAATGGTCACCGTCTCTTCA3’ (SEQID NO: 144)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVQPGGSLRLSCAASGLTFSNFWMSWVRQAPGKGLEWVANIKQDGSE
KYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYSCTRESNWGFAFDIWGQGTM
VTVSS (SEQ ID NO: 65)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAAACTGTAAACTGGTACC
AGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAATAATCGGCGGCCCT
CAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCA
TCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTACTGTGCAGCATGGGATGACA
GCCTGAATTGGGTGTTCGGCGCAGGGACCAAGCTGACCGTCCTAY’ (SEQ ID NO:

145)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWYQQFPGTAPKLLIYSNNRRPSGVPD
RFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNWVFGAGTKLTVL (SEQID NO:
33)
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3B6

Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTTACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCACTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGCCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTTT
ATTACTGTGCGAGAGGGTATACTCGGGACTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCA3” (SEQID NO: 146)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGWISTYNGN
TNYAQKVQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARGYTRDYWGQGTLVTVS
S (SEQ ID NO: 60)

Nucleotide sequence of light chain variable region:
5’CAGCCTGTGCTGACTCAGCCACTTTTITGCATCAGCCTCCCTGGGAGCCTCGGTCAC
ACTCACCTGCACCCTGAGCAGCGGCTACAGTAGTTATGAAGTGGACTGGTATCAGCA
GAGACCAGGGAAGGGCCCCCGGTTTGTCATGCGAGTGGACACTGGTGGGATTGTGG
GATCCAAGGGGGAAGGCATCCCTGATCGCTTCTCAGTTTTGGGCTCAGGCCTGAATC
GGTATCTGACCATCAAGAACATCCAGGAAGAGGATGAGAGTGACTACCACTGTGGG
GCAGACCATGGCAGTGGGACCAACTTCGTGGTGGTATTCGGCGGAGGGACCAAGCT
GACCGTCCTA3* (SEQID NO: 147)

Amino acid sequence of light chain variable region:
QPVLTQPLFASASLGASVTLTCTLSSGYSSYEVDWYQQRPGKGPRFVMRVDTGGIVGSK
GEGIPDRFSVLGSGLNRYLTIKNIQEEDESDYHCGADHGSGTNFVVVFGGGTKLTVL
(SEQ ID NO: 46)
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31A4

Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGT
CCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGCGTACTACTGGAACTGGATCC
GCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAAGA
ACCGACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAA
GAAGCAGTTCTCCCTGAAGCTGAACTCTGTGACCGCCGCGGACACGGCTGTGTATTA
CTGTGCGAGAGGGCAGCTCGTCCCCTTTGACTACTGGGGCCAGGGAACCCTGGTCAC
CGTCTCTTCA3’ (SEQID NO: 148)

Amino acid sequence of heavy chain variable region:
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSAYYWNWIRQPPGKGLEWIGEINHSGRTD
YNPSLKSRVTISVDTSKKQFSLKINSVTAADTAVYYCARGQLVPFDYWGQGTLVTVSS
(SEQ ID NO: 89)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAATACTGTAAATTGGTATC
AGCAACTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAATAATCAGCGGCCCT
CAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCA
TCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTACTGTGCAGTATGGGATGACA
GCCTGAATGGTTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQID
NO: 149)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQRPSGVPD
RFSGSKSGTSASLAISGLQSEDEADYYCAVWDDSLNGWVFGGGTKLTVL (SEQ ID NO:
32)
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25A7

Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTTCCCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCAGAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGCCTACATGGAGGTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
TITACTGTGCGAGAGGCTACGTTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3” (SEQ ID NO: 150)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTFPSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAEKLQGRVTMTTDTSTSTAYMEVRSLRSDDTAVFYCARGYVMDVWGQGTTVTVS
S (SEQ ID NO: 58)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTCGTTATAATTCTGTCTCCTGGTAC
CAACACCACCCAGGCAAAGCCCCCAAAGTCATGATTTATGAGGTCAGTAATCGGCC
CTCAGGGGTTTCTACTCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGAC
CATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAGCTCATATACAAG
CAGCAGCGTTGTATTCGGCGGAGGGACCAAACTGACCGTCCTA3® (SEQID NO:
151)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGRYNSVSWYQHHPGKAPKVMIYEVSNRPSGV
STRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSVVFGGGTKLTVL (SEQ ID NO:
15)
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21B12

Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTAACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGTTTTTATAATGGT
AACACAAACTATGCACAGAAGCTCCAGGGCAGAGGCACCATGACCACAGACCCATC
CACGAGCACAGCCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3’ (SEQ ID NO: 94)

Amino acid sequence of heavy chain variable region:
QVOQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWYVSFYNG
NTNYAQKLQGRGTMTTDPSTSTAYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVT
VSS (SEQID NO: 49)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAATTCATATACAA
GCACCAGCATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
296)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPKILMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCNSYTSTSMVFGGGTKLTVL (SEQ ID NO:
23)
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Constant Domains
Human IgG2:

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLD

SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 154)

Human IgG4:

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVT

CVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL

DSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK (SEQ ID NO: 155)

Human lambda:
QPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSY
LSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS (SEQ ID NO: 156)

Human kappa:

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 157)
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5HS.1
Nucleotide sequence of heavy chain variable region:

5S’CAGGTGCAGGTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATATAC
ACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAA
CCCTCACAGTGGTGGCGCAAACTATGCACAGAAGTTTCAGGGCAGGGTCACC
ATGACCAGGGACACGTCCATCAGCACAGCCTACATGGAGCTGAGCAGGCTGA
GATCTGACGACACGGCCGTGTATTACTGTGCGAGAGGCAACTGGAACTACGA
CTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA
3' (SEQ ID NO:418)

Amino acid sequence of heavy chain variable region:

QVQVVQSGAEVKKPGASVKVSCKASGYTFTGYYIHWVRQAPGQGLEWMGWIN
PHSGGANYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARGNWNYD
YYGMDVWGQGTTVTVSS (SEQ ID NO:419)

Nucleotide sequence of light chain variable region:

5’GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGAC
AGAGTCACCATCACTTGCCGGGCGAGTCAGGACATTAGCAATTATTTAGCCT
GGTATCAGCAGAAACCAGGGAAAGTTCCTAAGCTCCTGATCTATGCTGCATC
CACTTTGCAATCAGGGGTCCCATCTCGGTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGCCTACAGCCTGAAGATGTTGCAACTTATTT
CTGTCAAAGGTATCAGATTGCCCCATTCACTTTCGGCCCTGGGACCAAGGTGG
ATATCAAA3’ (SEQ ID NO:420)

Amino acid sequence of light chain variable region:
DIGMTQSPSSLSASVGDRVTITCRASQDISNYLAWYQQKPGKVPKLLIYAASTLQ

SGVPSRFSGSGSGTDFTLTISSLQPEDVATYFCQRYQIAPFTFGPGTKVDIK (SEQ
ID NO:421)
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24F7.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATCTG
GTATGATGGAAGTACTAAATACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCA3’ (SEQ ID NO:422)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIW
YDGSTKYYADSVKGRSTISRDNSKNTLYLQMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVSS (SEQ ID NO: 423)

Nucleotide sequence of light chain variable region:

5’"TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAACCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACTA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAACTCCCGGGACAGCATTGGTAACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:424)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRGYYATWYQQKPRQAPVLVIYGKNYRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCNSRDSIGNHLVFGGGTKLTVL
(SEQ ID NO:425)
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22B11.1
Nucleotide sequence of heavy chain variable region:

S’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCTTGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTTAGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCA3’ (SEQ ID NO:426)

Amine acid sequence of heavy chain variable region:

QVQLVESGGGVVQPGRSLRLSCAASGETFSSYGLHWVRQAPGKGLEWVAVIWL
DGSNKYYADSVKGRSTISRDNSKNTLYLQMNSLRAEDTAVYYCARSVAGYHYY
YGMDVWGQGTTVTVSS (SEQ ID NO:427)

Nucleotide sequence of light chain variable region:
S’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAAGTTATTATGGAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTTTGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAACTCACGGGACATCATTGGTGACCATCTGCTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3® (SEQ 1D NO:428)

Amine acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRSYYGSWYQQKPRQAPVLVIFGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADY YCNSRDIGDHLLFGGGTKLTVL
(SEQ ID NO:429)
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30F1.1
Nucleotide sequence of heavy chain variable region:

5’ CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGTCTGGGAGGTCC
CTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGGAACTATGGCATGCA
CTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGG
TTTGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCACCA
TCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCTAATGAACAGCCTGAG
AGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCAC
TACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCT
CAY(SEQ ID NO:430)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQSGRSLRLSCAASGFTFRNYGMHWVRQAPGKGLEWVAVIW
FDGSNKYYADSVKGRSTISRDNSKNTLYLLMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVSS (SEQ ID NO:431)

Nucleotide sequence of light chain variable region:

S’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAGGGAGACAGCCTCAGAAGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGAATCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAAATCCCGGGACATCATTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
ACTGACCGTCCTA3Z’ (SEQ ID NO:432)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQQKPRQAPVLVIYGKNNRP

SGIPDRISGSTSGNTASLTITGAQAEDEADYYCKSRDIIGDHLVFGGGTKLTVL
(SEQ ID NO:433)

FIG. 300
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24B9.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACC
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTUGTATTACTGTGTGAGAGATCGGGGACTGGACTG
GGGCCAGGGAACCCTGGTCACCGTCTCCTCAS” (SEQ ID NO:434)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIW
YDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCVRDRGLDW
GQGTLVTVSS (SEQ ID NO:435)

Nucleotide sequence of light chain variable region:

STCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAAGTCCCGGGACAGCAGTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:436)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRGYYASWYQQKPRQAPVLVIYGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCKSRDSSGDHLVFGGGTKLTVL
(SEQ ID NO:437)

FIG. 3PP
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24B9.2
Nucieotide sequence of heavy chain variable region:

- 5’"CAGGTGCAGGTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGGGGTC
CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATTTG
GTATGATGGAAGTAGTAAATACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAATTCCAAGAACACGGTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCA3(SEQ ID NO:4338)

Amino acid sequence of heavy chain variable region:

QVQVVESGGGVVQPGGSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIW
YDGSSKYYADSVKGRSTISRDNSKNTVYLQMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVSS (SEQ ID NO:439)

Nucleotide sequence of light chain variable region:

STCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAAGTCCCGGGACAGCAGTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:440)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRGYYASWYQQKPRQAPVLVIYGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCKSRDSSGDHLVFGGGTKLTVL
(SEQ ID NO:441)

FIG. 3QQ
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20A5.1
Nucleotide sequence of heavy chain variable region:

5CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC
CCTGAGTCTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAAGTTATAAAGACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAACTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTATTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCA3’ (SEQ ID NO:442)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQPGRSLSLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWY
DGSYKDYADSVKGRSTISRDNSKNTLYLQMNSLRAEDTAVYYCARSVAGYHYY
YGMDVWGQGTTVTVSS (SEQ ID NO:443)

Nucleotide sequence of light chain variable region:

S"TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA

GTCAGGATCACATGCCAAGGAGACAGCCTCAGAACCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTATTCTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAATCACA

GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT

GTAAATCCCGGGACATCATTGGTAACCATCTGCTGTTCGGCGGAGGGACTAA
GCTGACCGTCCTA3’ (SEQ ID NO:444)

Amino acid sequenece of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRTY YASWYQQKPRQAPILVIYGKNNRPS

GIPDRFSGSTSGITASLTITGAQAEDEADYY CKSRDIIGNHLLFGGGTKLTVL (SEQ
1D NO:445)

FIG. 3RR
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20A5.2
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGCGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCC
CTGAGACTCTCCTGTGCAGCGTCTGGATTCACCCTCAGTAGCTATGGCATGCA
CTGGGTCCGCCAGGCTCCAGGCCAGGGGCTGGAGTGGGTGGCAGTCATATGG
TATGATGGAAGTAACAAATACTATGCAGCCTCCGTGAAGGGCCGATTCACCA
TCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGTCTGAG
AGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGGGGGTGGTTCGGGGAGT
CATCGCTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCA
CCGTCTCCTCA3’ (SEQ ID NO:446)

Amino acid sequence of heavy chain variable region:

QVQLVASGGGVVQPGRSLRLSCAASGFTLSSYGMHWVRQAPGQGLEWVAVIW
YDGSNKYYAASVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGGGSGSH
RYYYYGMDVWGQGTTVTVSS (SEQ ID NO:447)

Nucleotide sequence of light chain variable region:

5"TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAACCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTATTCTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAATCACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAAATCCCGGGACATCATTGGTAACCATCTGCTGTTCGGCGGAGGGACTAA
GCTGACCGTCCTA3’ (SEQ ID NO:448)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRTYYASWYQQKPRQAPILVIYGKNNRPS

GIPDRFSGSTSGITASLTITGAQAEDEADYYCKSRDIIGNHLLFGGGTKLTVL (SEQ
ID NO:449)

FIG. 3SS
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20E5.1 — versionl (vl)
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAAGTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC
CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAGGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCATC
ATCTCCAGAGACAATTCCAAGAGCACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTTTATTATTGTGCGAGGTCAGTGGCTGGTTACCA
TTATTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCGCC
TCA3" (SEQ ID NO:450)

Amino acid sequence of heavy chain variable region:

QVQVVESGGGVVQPGRSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIW
YDGGNKYYADSVKGRSIISRDNSKSTLYLOMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVAS (SEQ ID NO:451)

Nucleotide sequence of light chain variable region:

5S’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGA
TCACCATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTC
TCCTGGTACCAACAGCACCCAGGCAAACCCCCCAAACTCATGATITATGAGG
TCAGTAATCGGCCCTCAGGGATTTCTAATCGCTTCTCTGGCTCCAAGTCTGGC
AACACGGCCTCCCTGACCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATT
ATTTCTGCAGCTCATATACAAGCACCAGCATGGTCTTCGGCGGAGGGACCAA
GCTGGCCGTCCTA3’ (SEQ 1D NO:452)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSN

RPSGISNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLAVL
(SEQ ID NO:453)
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20E5.1 — version2 (v2)
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAAGTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAGGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCATC
ATCTCCAGAGACAATTCCAAGAGCACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTTTATTATTGTGCGAGGTCAGTGGCTGGTTACCA

TTATTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCGCC

TCA3’ (SEQ ID NO:454)

Amino acid sequence of heavy chain variable region:

QVQVVESGGGVVQPGRSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIW
YDGGNKYYADSVKGRSISRDNSKSTLYLQMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVAS (SEQ ID NO:455)

Nucleotide sequence of light chain variable region:

5 TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACGTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAACTCCCGGGACAACATTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:456)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRGYYASWYQQKPRQAPVLVIYGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCNSRDNIGDHLVFGGGTKLTVL
(SEQ 1D NO:457)
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8A3.1
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCCGGATTCACCTTTAGTAGCTATTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAGCATAAA
ACAAGATGGAAGTGAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCAGAGACAACGCCAGGAACTCACTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATCTTGTATTAATGGT
GTATGATATAGACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACC
ACGGTCACCGTCTCCTCA3’ (SEQ 1D NO:458)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGLEWVASIKQ
DGSEKYYVDSVKGRFTISRDNARNSLYLOQMNSLRAEDTAVYYCARDLVLMVYD
IDYYYYGMDVWGQGTTVTVSS (SEQ 1D NO:459)

Nucleotide sequence of light chain variable region:

5S’"GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATAC
AACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGA
TCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGT
GGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATG
TTGGGGTTTATTACTGCATGCAAGCTCTACAAACTCCGCTCACTTTCGGCGGA
GGGACCAAGGTAGAGATCAAA3S™ (SEQ ID NO:460)

Amino acid sequence of light chain variable region:

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLG
SNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKVEI
K (SEQ ID NO:461)
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11F1.1
Nucleotide sequence of heavy chain variable region:

S’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCCGGATTCACCTTTAGTAACTATTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAGCATAAA
ACAAGATGGAAGTGAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCGLCC
ATCTCCAGAGACAACGCCAAGAACTCACTGTTTCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATCTTGTACTAATGGT
GTATGATATAGACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACC
ACGGTCACCGTCTCCTCA3’ (SEQ ID NO:462)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYWMSWVRQAPGKGLEWVASIKQ
DGSEKYYVDSVKGRFAISRDNAKNSLFLOMNSLRAEDTAVYYCARDLVLMVYD
IDYYYYGMDVWGQGTTVTVSS (SEQ ID NO:463)

Nucleotide sequence of light chain variable region:

S’GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCTGTCACCCCTGGAGAGC
CGGCCTCCATCTCITGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGGTAC
AACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGA
TCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGT
GGATCAGGCACACATCTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATG
TTGGAGTTTATTACTGCATGCAAACTCTACAAACTCCGCTCACTTTCGGCGGA
GGGACCAAGGTGGAGATCAAA3Z’ (SEQ ID NO:464)

Amine acid sequence of light chain variable region:

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLG
SNRASGVPDRFSGSGSGTHLTLKISRVEAEDVGVYYCMQTLQTPLTFGGGTKVEI
K (SEQ ID NO:465)
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12H11.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGCCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATA
CTATGATGGAATTAATAAACACTATGCAGACTCCGTGAAGGGCCGATTCACC

ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATCGGGGACTGGACTG
GGGCCAGGGAACCCTGGTCACCGTCTCCTCAS (SEQ 1D NO:466)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVAQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIYY
DGINKHYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDRGLDWGQ
GTLVTVSS (SEQ ID NO:467)

Nucleotide sequence of light chain variable region:

5S’GACATCGTGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAG

AGGGCCACCATCAACTGCAAGTCCAGCCAGAGTGTTTTATACAGCTCCAACA

GTAAGAACTACTTAGTTTGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCT
GCTCATTTACTGGGCCTCTACCCGGGAATCCGGGGTCCCTGACCGATTCAGTG
GCAGCGGGTCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGGCTGA

AGATGTGGCAGTTTATTACTGTCAACAATATTATAGTACTCCGTGGACGTTCG
GCCAAGGGACCAAGGTGGAAATCAAAZ’ (SEQ ID NO:468)

Amino acid sequence of light chain variable region:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNSKNYLVWYQQKPGQPPKLLIY

WASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPWTFGQGTK
VEIK (SEQ ID NO:469)
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11H4.1
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCTGGACTCACCTTTAGTAACTTTTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAA
GCAAGATGGAAATGATAAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCAGAGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGAGTCAAACTGGGGATT
TGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCA3S’ (SEQ ID
NO:470)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGLTFSNFWMSWVRQAPGKGLEWVANIKQ
DGNDKYYVDSVKGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCARESNWGFAF
DIWGQGTMVTVSS (SEQ ID NO:471)

Nucleotide sequence of light chain variable region:

5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGG
GTCACCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAAACTGTAA
ACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAA
TAATCGGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCA
CCTCAGCCTCCCTGGCCATCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTAT
TACTGTGCAGCATGGGATGACAGCCTGAATTGGGTGTTCGGCGCAGGGACCA
AGCTGACCGTCCTA3’ (SEQ ID NO:472)

Amino acid sequence of light chain variable region:

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWYQQFPGTAPKLLIYSNNRRP
SGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNWVFGAGTKLTVL
(SEQ 1D NO:473)
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11H8.1
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGTTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCTGGACTCACCTTTAGTAACTTTTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAA
GCAAGATGGAAGTGAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCAGAGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGAGTCAAACTGGGGATT
TGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAS (SEQ ID
NO:474)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGLTFSNFWMSWVRQAPGKGLEWVANIKQ
DGSEKYYVDSVKGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCARESNWGFAF
DIWGQGTMVTVSS (SEQ ID NO:475)

Nucleotide sequence of light chain variable region:

5S’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGG
GTCACCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAAACTGTAA
ACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAA
TAATCGGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCA
CCTCAGCCTCCCTGGCCATCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTAT
TACTGTGCAACATGGGATGACAGACTGAATTGGGTGTTCGGCGCAGGGACCA
AGCTGACCGTCCTAZ3’ (SEQ ID NO:476)

Amino acid sequence of light chain variable region:

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWY QQFPGTAPKLLIYSNNRRP
SGVPDRFSGSKSGTSASLAISGLQSEDEADYYCATWDDRLNWVFGAGTKLTVL
(SEQ ID NO:477)
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11G1.5
Nucleotide sequence of heavy chain variable region:

S’CAGGTCACCTTGAAGGAGTCTGGTCCTGTGCTGGTGAAACCCACAGAGACC
CTCACGCTGACCTGCACCGTCTCTGGGTTCTCACTCAGCAATGTTAGAATGGG
TGTGAGCTGGATCCGTCAGCCCCCAGGGAAGGCCCTGGAGTGGCTTGCACAC
ATTTTTTCGAATGACGAAAATTCCTACAGAACATCTCTGAAGAGCAGGCTCA
CCATCTCCAAGGACACCTCCAAAAGCCAGGTGGTCCTTACCATGACCAACAT
GGACCCTGTGGACACAGCCACATATTACTGTGCACGGATAGTGGGAGCTACA
ACGGATGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTC
A3’ (SEQ ID NO:478)

Amino acid sequence of heavy chain variable region:

QVTLKESGPYLVKPTETLTLTCTVSGFSLSNVRMGVSWIRQPPGKALEWLAHIFS
NDENSYRTSLKSRLTISKDTSKSQVVLTMTNMDPVDTATYYCARIVGATTDDAF
DIWGQGTMVTVSS (SEQ ID NO:479)

Nucleotide sequence of light chain variable region:

5"TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACG

GCCAGGATTACCTGTGGGGGAAACAACATTGGAAGTAAAAGTGTGCACTGGT
ACCAGCAGAAGCCAGGCCAGGCCCCTGTGCTGGTCGTCTATGATGATAGCGA
CCGGCCCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGAACACG

GCCACCCTGACCATCAGCAGGGTCGAAGCCGGGGATGAGGCCGACTTTTACT
GTCAGGTGTGGGATAGTAGTAGTGATCCTGTGGTATTCGGCGGAGGGACCAA
GCTGACCGTCCTA3Z (SEQ ID NO:480)

Amino acid sequence of light chain variable region: '

SYVLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSDRP
SGIPERFSGSNSGNTATLTISRVEAGDEADFYCQVWDSSSDPVVFGGGTKLTVL
(SEQ 1D NO:481)
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8A1.2
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGTAACTATTGGATGAC
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAGCATAAA
GCAAGATGGAAGTGAGAGATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCCGAGACACCGCCAAGAACTCTCTGTATCTCCAAATGAACAGCCTGC
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGACCTCTTGTACTAATGGT
GTATGCTCTACACTACTACTACTACGGTATGGACGTCTGGGGCCACGGGACC
ACGGTCACCGTCTCCTCA3’ (SEQ ID NO:482)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYWMTWVRQAPGKGLEWVASIKQ
DGSERYYVDSVKGRFTISRDTAKNSLYLQMNSLRAEDTAVYYCARPLVLMVYA
LHYYYYGMDVWGHGTTVTVSS (SEQ ID NO:483)

Nucleotide sequence of light chain variable region:

S’GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATAC
AACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGA
TCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGT
GGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATG
TTGGGGTTTATTACTGCATGCAAGCTCTACAAACTCCGCTCACTTTCGGCGGA
GGGACCAAGGTGGAGATCAAAZ (SEQ ID NO:484)

Aminoe acid sequence of light chain variable region:

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLG
SNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKVEI
K (SEQ ID NO:485) :

FIG. 3BBB
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21Bl2

Light Chain

ESALTQPASY SGSPGOSITI SCTGTSSDVE
NTASLTISGL OQAEDEADYYC NSYTSTSMVE
DEYPGAVTIVA WKADSSFVKA GVETTTPSKQ
PTECS (SEQ ID MN0:28Y)

Heavy Chain

VQLVQSGAE VKKPGASVKV SCKASGYTLT
TTDPSTSTAY MELRSLRSDD TAVYYCARG
GCLVKDYFPE PVTVSWNSCA LTSGVHTFPA
KKVEPKS

31H4

Light Chain

ESVLTQPPSV SCTGSSENIG

SGAPGORVT I
TSASLAITGL QAEDEADYYC QSYDSSLSG

ISDEYPGAVT VAWKADSSPEY
VAFTECS

KAGVETTTPS
(SEQ ID NO:299)

Hcavy Chain

EVQLVESCGG
SRDNAKNSLY
TSCGTAALGC
KPSNTKVDEK

LVKPGGSLRL GSCAASGETES
LOMNSLRAED TAVYFCARDY
7 o a ALT

31a4
Light Chain

ALOSVLTQPP
VPDRESGSKS
VTLFPPSSEE
SSYLSLTPEQ

Heavy Chain

QVQIQOWCAG LIKPSETLSL TCAVYGGSES

DKKVEP

(SEQ ID NO

CYNSVIEWY QO
GGGTKLTVLG
SNNKYAASSY

SYGISWVRQA
CMDVWGOGTT
VLQSSCLYSL

:298)

AGYDVHWY QO
VEGGGTKLTV
KOSNNKYAAS

SYSMNWVROA
DFWSAYYDAF
SGVHTFPAVL

HPGKAPKIMI
QPKAAPSVTL
LSLTEEQWKS

PCQCLEWMGW
VIVSSASTKG
SSVVIVPSSS

LPGTAPKLLI
LCQPKAAPSY
SYLSLTPEQW

PCKCLEWVSS
DVWCQGTMVT
QSSCLYSLSS

(SEQ ID NC:300)

YEVSNRPSGY
FPESSEELQA
HRSYSCQOVTH

VSFYNGNTNY
PSVEPLAPSS
LGTQTYICNY

SCENSNRPSGEV
TILFPPSSEEL
KSHRSYSCOV

IG55555YISY
VSSASTKGPS
VVTVPSSSLG

(SEQ ID NO:301)

AYYWNWIRQP PCKCLEWIGE INHSCRTDYN
VDTSKKQEFSL KLINSVIAADT AVYYCARGQL VPFDYWGQGT LVIVSSASTK GPSVEPLAPS
LGCLVEDYFP EPVIVSWNSG ALTSGVHTEP AVLOQSSGLYS HSSVVIVPSS SLGTQTYICN

(SEQ ID NO:302)

FIG. 22
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SNRESGSKSG
NKATLVCLIS
EGSTVEKTVA

AQKTLQGRGTM
KSTSGGTAAL
NHKPSNTKVD

PDREGGEKSE
QANKATLVCL
THEGSTVEKT

ADSVKGRFTI
VFELABSSKS
TQTYICNVNA

SASGTPGORV TISCSGSSSN IGSNTVNWYQ QLPGTAPKLL TIYSNNQRPSG
GTSASLAISG LQSEDEADYY CAVWDDSLNG WVEGGGTKLT VLGQPKAAPS
LOANKATLVC LISDFYPGAV TVAWKADSSP VKAGVETTTP SK@SNNKYAA
WKSHRSYSCQ VTHEGSTVEK TVAPTECS

PSLKSRVTIS
SKSTSGGTAR
VNHKPSNTKY
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e 50
PCSKOparent (1) DEDEDCHYEEIUINSEEOSTAEAEEHG A RGP NNR GV
PCSK9mutants (1)|RRRRRRRRRRRHLRHHRRRRRRRRRRRHRRRRRERRGRRRPWHRPGRYVV

PCSK9parent (51)
PCSK9mutants (51)

PCSK9parent (101)
PCSK9mutants (101)

PCSK9parent (151)
PCSK9mutants (151)

PCSK9parent (201)
PCSK9mutants (201)

PCSK9parent (251).GPLVVLLPLAGGYSRVLNAAGQRLARAGVVLVTAAGNFRDDAGLYSPASA
PCSK9mutants (251) RPLVVLLPLAGRYSEVLNRAGRRLAEHGVVLVTAAGNFEDDAGRYSPARA
301 350

PCSK9parent (301) PEVITVGATNAQDQPVTLGTLGTNFGRCVDLFAPGEDTIGASSHCSTCFY

PCSK9mutants (301) PEVITVGATNBRRRPVRRGRHGTNFGRCVDLFAPGRHIIGASSRCSRGRH

________________

PCSK9parent  (351) {SQSGTSQAAAHVAGIAAMMLSAEBELTIAKLRGRITHESAKDWINEARFP

PCSK9mutants (351) RRSGTSQAAAHVAGIAARMLRRRERLRRARLRUELRRESRRRRIRRRAFP

_________________

401 It 150

PCSK9parent (401) EDQRVLTENLVARLPHSTHGAGWQLFCRTVWSAHSGHTRNATAIARCAHD

PCSK9mutants (401).RRRERLTHRLVARLPHRRRRRGRHLFCRTVWSRﬁsGHRERARAIAECAHR

__________________________

PCSK9parent (451) EELLSCSSFSRSGKRRGERMEAQGGKLVCRAHNAFQGEGVYAIARCCLLP
PCSK9mutants (451) EELLSCSSFSRSGKRRGERMERQGGKLVCRAHNARHGRGVYAIARCCLLP

_____

PCSK%9parent (501) QANCSVHEAPPAEASMGTRVHGHQQGHVLTGCSSHWEVEULGTHKPHVLR
PCSK9mutants (501) QARCSVHRAPPARRRHGTEVRGRRRGHVLTGCSSHWRRRHRGTRKPERLR

______________________

PCSK9parent (551) PRGQHNQCVGHREASIHASCCHAPGLEGKVKEHQIPAHQEQVTVAGEHGW

PCSK9mutants (551) HEGREROCVGHREASIHASCCHAPGLEGRRRRRRIPAHRERVTVEGRHGW
PCSK9parent (601) TLTGCSALPGTSHVLGAYAVDNTCVVRSROVSTTGSTSEEAVTAVAICGE
PCSK9mutants (601) TLTGCSALPGTSHVLGAYARDNTCVVRSHORRRRRRRRRERVTAVAICGH
651 ===m=m=nn | 680
PCSK9parent (651) SRHLAQASQELQGSSDYKDDDKHHHHHHHH (SEQ ID NO:303)

PCSKO9mutants (651) SEHLAQASQELQGSSDYKDDDKHHHHHHHH (SEQ ID NO:304)

FIG. 26
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R164E
FIG. 27A

Blue: Bmax Shift
Green: EC50 Shift
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Blue: Bmax Shift
Green: EC50 Shift

FIG. 27B
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ANTIGEN BINDING PROTEINS TO
PROPROTEIN CONVERTASE SUBTILISIN
KEXIN TYPE 9 (PCSK9)

RELATED APPLICATIONS

[0001] This application is a divisional and claims priority to
U.S. Non-Provisional application Ser. No. 12/197,093, filed
Aug. 22, 2008, and U.S. Provisional Application Ser. No.
61/086,133, filed Aug. 4, 2008, Ser. No. 60/957,668, filed
Aug. 23, 2007, Ser No. 61/008,965, filed Dec. 21, 2007, and
Ser. No. 61/010,630, filed Jan. 9, 2008, hereby incorporated
by reference in their entireties.

SEQUENCE LISTING AND TABLES IN
ELECTRONIC FORMAT

[0002] The present application is being filed along with a
Sequence Listing in electronic format. The Sequence Listing
is provided as a file entitled Sequencel.isting-APMOL-
003D2.txt, created Sep. 28, 2011, last saved Sep. 30, 2011
which is 296,708 bytes in size. The information in the elec-
tronic format of the Sequence Listing is incorporated herein
by reference in its entirety. The present application is being
filed along with a collection of Tables in electronic format.
The collection of Tables is provided as a file entitled Table _
35-1-4_APMOL-003D2.txt, created and last saved on Sep.
30,2011, which is 2,024,359 bytes in size. The information in
the electronic format of the collection of Tables is incorpo-
rated herein by reference in its entirety.

FIELD OF THE INVENTION

[0003] Thepresent invention relates to antigen binding pro-
teins that bind to proprotein convertase subtilisin kexin type 9
(PCSK9) and methods of using and making the antigen bind-
ing proteins.

BACKGROUND OF VARIOUS EMBODIMENTS

[0004] Proprotein convertase subtilisin kexin type 9
(PCSKD9) is a serine protease involved in regulating the levels
of'the low density lipoprotein receptor (LDLR) protein (Hor-
ton et al., 2007; Seidah and Prat, 2007). In vitro experiments
have shown that adding PCSK9 to HepG2 cells lowers the
levels of cell surface LDLR (Benjannet et al., 2004; Lagace et
al., 2006; Maxwell et al., 2005; Park et al., 2004). Experi-
ments with mice have shown that increasing PCSK9 protein
levels decreases levels of LDLR protein in the liver (Benjan-
netetal., 2004; Lagace etal., 2006; Maxwell et al., 2005; Park
et al., 2004), while PCSK9 knockout mice have increased
levels of LDLR in theliver (Rashid et al., 2005). Additionally,
various human PCSK9 mutations that result in either
increased or decreased levels of plasma L.LDL have been iden-
tified (Kotowski et al., 2006; Zhao et al., 2006). PCSK9 has
been shown to directly interact with the LDLR protein, be
endocytosed along with the LDLR, and co-immunofluoresce
with the LDLR throughout the endosomal pathway (Lagace
et al., 2006). Degradation of the LDLR by PCSK9 has not
been observed and the mechanism through which it lowers
extracellular LDLR protein levels is uncertain.

[0005] PCSK9 is a prohormone-proprotein convertase in
the subtilisin (S8) family of serine proteases (Seidah et al.,
2003). Humans have nine prohormone-proprotein conver-
tases that can be divided between the S8A and S8B subfami-
lies (Rawlings et al., 2006). Furin, PC1/PC3, PC2, PACE4,
PC4, PC5/PC6 and PC7/PC8/LPC/SPC7 are classified in

Jan. 26, 2012

subfamily S8B. Crystal and NMR structures of different
domains from mouse furin and PC1 reveal subtilisin-like pro-
and catalytic domains, and a P domain directly C-terminal to
the catalytic domain (Henrich et al., 2003; Tangrea et al.,
2002). Based on the amino acid sequence similarity within
this subfamily, all seven members are predicted to have simi-
lar structures (Henrich et al., 2005). SKI-1/S1P and PCSK9
are classified in subfamily S8A. Sequence comparisons with
these proteins also suggest the presence of subtilisin-like pro-
and catalytic domains (Sakai et al., 1998; Seidah et al., 2003;
Seidah et al., 1999). In these proteins the amino acid sequence
C-terminal to the catalytic domain is more variable and does
not suggest the presence of a P domain.

[0006] Prohormone-proprotein convertases are expressed
as zymogens and they mature through a multi step process.
The function of the pro-domain in this process is two-fold.
The pro-domain first acts as a chaperone and is required for
proper folding of the catalytic domain (Ikemura et al., 1987).
Once the catalytic domain is folded, autocatalysis occurs
between the pro-domain and catalytic domain. Following this
initial cleavage reaction, the pro-domain remains bound to
the catalytic domain where it then acts as an inhibitor of
catalytic activity (Fu et al., 2000). When conditions are cor-
rect, maturation proceeds with a second autocatalytic event at
a site within the pro-domain (Anderson et al., 1997). After
this second cleavage event occurs the pro-domain and cata-
Iytic domain dissociate, giving rise to an active protease.
[0007] Autocatalysis of the PCSK9 zymogen occurs
between GIn152 and Ser153 (VFAQISIP) (Naureckiene etal.,
2003), and has been shown to be required for its secretion
from cells (Seidah et al., 2003). A second autocatalytic event
at a site within PCSK9’s pro-domain has not been observed.
Purified PCSK9 is made up of two species that can be sepa-
rated by non-reducing SDS-PAGE; the pro-domain at 17 Kd,
and the catalytic plus C-terminal domains at 65 Kd. PCSK9
has not been isolated without its inhibitory pro-domain, and
measurements of PCSK9’s catalytic activity have been vari-
able (Naureckiene et al., 2003; Seidah et al., 2003).

SUMMARY OF VARIOUS EMBODIMENTS

[0008] In some embodiments, the invention comprises an
antigen binding protein to PCSK9.

[0009] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSK9 comprising: A) one
or more heavy chain complementary determining regions
(CDRHs) selected from the group consisting of: (i)a CDRH1
from a CDRHI in a sequence selected from the group con-
sisting of SEQ ID NO: 74, 85, 71, 72, 67, 87, 58, 52, 51, 53,
48,54,55,56,49,57,50,91, 64, 62, 89, 65,79, 80, 76,77, 78,
83, 69,81, and 60; (ii) a CDRH2 from a CDRH2 in a sequence
selected from the group consisting of SEQ ID NO: 74, 85,71,
72,67,87,58,52,51,53,48, 54, 55,56,49,57, 50,91, 64, 62,
89, 65,79, 80, 76, 77, 78, 83, 69, 81, and 60; (iii) a CDRH3
from a CDRH3 in a sequence selected from the group con-
sisting of SEQ ID NO: 74, 85, 71, 72, 67, 87, 58, 52, 51, 53,
48,54,55,56,49,57,50,91, 64, 62, 89, 65,79, 80, 76,77, 78,
83, 69, 81, and 60; and (iv) a CDRH of (i), (i), and (iii) that
contains one or more amino acid substitutions, deletions or
insertions of no more than 4 amino acids; B) one or more light
chain complementary determining regions (CDRLs) selected
from the group consisting of: (i) a CDRL1 from a CDRL1 in
a sequence selected from the group consisting of SEQ ID NO:
5,7,9,10,12,13,15,16,17,18, 19,20, 21, 22,23, 24, 26, 28,
30, 31, 32, 33, 35, 36, 37, 38, 39, 40, 42, 44, and 46; (ii) a
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CDRL2 from a CDRL2 in a sequence selected from the group
consisting of SEQ ID NO: 5,7, 9, 10, 12, 13, 15, 16, 17, 18,
19,20,21,22,23,24,26,28,30,31,32,33,35,36,37,38, 39,
40,42,44, and 46; (iii) aCDRL3 from a CDRL3 in a sequence
selected from the group consisting of SEQ ID NO: 5,7, 9, 10,
12,13,15,16,17,18,19,20,21, 22,23, 24,26, 28, 30,31, 32,
33,35, 36,37, 38,39, 40, 42, 44, and 46; and (iv) a CDRL of
(1), (i1) and (iii) that contains one or more amino acid substi-
tutions, deletions or insertions of no more than 4 amino acids;
or C) one or more heavy chain CDRHs of A) and one or more
light chain CDRLs of B). In some embodiments, the isolated
antigen binding protein comprises at least one CDRH of A)
and at least one CDRL of B). In some embodiments, the
isolated antigen binding protein comprises at least two
CDRH of A) and at least two CDRL of B). In some embodi-
ments, the isolated antigen binding protein comprises said
CDRHI1,CDRH2,CDRH3,CDRL1, CDRL2 and CDRL3.1In
some embodiments, the CDRH of A) is selected from at least
one of the group consisting of: (i) a CDRHI amino acid
sequence selected from the CDRH1 in a sequence selected
from the group consisting of SEQ ID NO: 67,79, 89, and 49;
(i) a CDRH2 amino acid sequence selected from the CDRH2
in a sequence selected from the group consisting of SEQ ID
NO: 67,79, 89, and 49; (iii) a CDRH3 amino acid sequence
selected from the CDRH3 in a sequence selected from the
group consisting of SEQ ID NO: 67, 79, 89, and 49; and (iv)
a CDRH of (1), (ii) and (iii) that contains one or more amino
acid substitutions, deletions or insertions of no more than 2
amino acids. In addition, the CDRL of B) is selected from at
least one of the group consisting of: (i) a CDRL1 amino acid
sequence selected from the CDRL1 in a sequence selected
from the group consisting of SEQ ID NO: 12,35, 32, and 23;
(i1) a CDRL2 amino acid sequence selected from the CDRL2
in a sequence selected from the group consisting of SEQ ID
NO: 12, 35, 32, and 23; (iii) a CDRL3 amino acid sequence
selected from the CDRL3 in a sequence selected from the
group consisting of SEQ ID NO: 12, 35, 32, and 23; and (iv)
a CDRL of (i), (ii) and (iii) that contains one or more amino
acid substitutions, deletions or insertions of no more than 2
amino acids; or C) one or more heavy chain CDRHs of A) and
one or more light chain CDRLs of B. In some embodiments,
the CDRH of A) is selected from at least one of the group
consisting of: (i) a CDRH1 amino acid sequence of the
CDRH1 amino acid sequence in SEQ ID NO: 67; (ii) a
CDRH2 amino acid sequence of the CDRH2 amino acid
sequence in SEQ ID NO: 67; (iii)) a CDRH3 amino acid
sequence of the CDRH3 amino acid sequence in SEQ ID NO:
67; and (iv) a CDRH of (i), (ii) and (iii) that contains one or
more amino acid substitutions, deletions or insertions of no
more than 2 amino acids; said CDRL of B) is selected from at
least one of the group consisting of: (i) a CDRL1 amino acid
sequence of the CDRL1 amino acid sequence in SEQ ID NO:
12; (i1) a CDRL2 amino acid sequence of the CDRL2 amino
acid sequence in SEQ ID NO: 12; (iii) a CDRL3 amino acid
sequence of the CDRL3 amino acid sequence in SEQ ID NO:
12; and (iv) a CDRL of (i), (ii) and (iii) that contains one or
more amino acid substitutions, deletions or insertions of no
more than 2 amino acids; or C) one or more heavy chain
CDRHs of A) and one or more light chain CDRLs of B). In
some embodiments, the antigen binding protein comprises A)
a CDRH1 of the CDRHI sequence in SEQ ID NO: 67, a
CDRH2 of the CDRH2 sequence in SEQ ID NO: 67, and a
CDRH3 of the CDRH3 sequence in SEQ ID NO: 67, and B)
a CDRL1 of the CDRL1 sequence in SEQ ID NO: 12, a
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CDRL2 of the CDRIL.2 sequence in SEQ ID NO: 12, and a
CDRL3 of'the CDRL3 sequence in SEQ ID NO: 12. In some
embodiments, the antigen binding protein comprises a heavy
chain variable region (VH) having at least 80% sequence
identity with an amino acid sequence selected from the group
consisting of SEQ ID NO: 74, 85,71, 72, 67, 87, 58, 52, 51,
53,48, 54,55,56,49,57,50,91, 64,62, 89, 65,79, 80,76, 77,
78, 83, 69, 81, and 60, and/or a light chain variable region
(VL) having at least 80% sequence identity with an amino
acid sequence selected from the group consisting of SEQ ID
NO:5,7,9,10, 12,13, 15,16, 17, 18, 19, 20, 21, 22, 23, 24,
26,28,30,31,32,33,35,36,37,38,39,40,42, 44, and 46. In
some embodiments, the VH has at least 90% sequence iden-
tity with an amino acid sequence selected from the group
consisting of SEQ ID NO: 74, 85,71, 72, 67, 87, 58, 52, 51,
53,48, 54,55,56,49,57,50,91, 64,62, 89, 65,79, 80,76, 77,
78, 83, 69, 81, and 60, and/or the VL has at least 90%
sequence identity with an amino acid sequence selected from
the group consisting of SEQ IDNO: 5, 7,9, 10, 12, 13, 15, 16,
17,18,19,20,21,22,23,24,26,28,30,31,32,33, 35,36, 37,
38, 39, 40, 42, 44, and 46. In some embodiments, the VHis
selected from the group consisting of SEQ ID NO: 74, 85,71,
72,67,87,58,52,51,53,48, 54, 55,56,49,57, 50,91, 64, 62,
89, 65,79, 80,76,77,78, 83, 69, 81, and 60, and/or the VL is
selected from the group consisting of SEQ IDNO: 5,7, 9, 10,
12,13,15,16,17,18,19,20,21, 22,23, 24,26, 28, 30,31, 32,
33, 35,36, 37, 38, 39, 40, 42, 44, and 46.

[0010] Insome aspects, the invention comprises an isolated
antigen binding protein that specifically binds to an epitope
that is bound by any of the ABPs disclosed herein.

[0011] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSK9, wherein the anti-
gen binding protein comprises: A) one or more heavy chain
CDRs (CDRHs) selected from at least one of the group con-
sisting of: (1) a CDRH1 with at least 80% sequence identity to
a CDRHI in one of the sequences selected from the group
consisting of SEQ ID NO: 74, 85,71, 72, 67, 87, 58, 52, 51,
53,48, 54,55,56,49,57,50,91, 64,62, 89, 65,79, 80,76, 77,
78, 83, 69, 81, and 60; (ii)) a CDRH2 with at least 80%
sequence identity to a CDRH2 in one of the sequences
selected from the group consisting of SEQ ID NO: 74, 85,71,
72,67,87,58,52,51,53,48, 54, 55,56,49,57, 50,91, 64, 62,
89, 65, 79, 80, 76, 77, 78, 83, 69, 81, and 60; and (iii) a
CDRH3 with at least 80% sequence identity to a CDRH3 in
one of the sequences selected from the group consisting of
SEQIDNO: 74,85,71,72, 67,87, 58,52,51, 53,48, 54, 55,
56,49,57,50,91, 64,62, 89, 65,79, 80,76,77,78, 83, 69, 81,
and 60; B) one or more light chain CDRs (CDRLs) selected
from at least one of the group consisting of: (i) a CDRL1 with
at least 80% sequence identity to a CDRL1 in one of the
sequences selected from the group consisting of SEQ ID NO:
5,7,9,10,12,13,15,16,17,18, 19,20, 21, 22,23, 24, 26, 28,
30, 31, 32, 33, 35, 36, 37, 38, 39, 40, 42, 44, and 46; (ii) a
CDRL2 with at least 80% sequence identity to a CDRL2 in
one of the sequences selected from the group consisting of
SEQIDNO: 5,7,9, 10,12, 13,15, 16,17, 18, 19, 20, 21, 22,
23,24,26,28,30,31,32,33,35,36,37,38,39,40,42,44, and
46; and (ii1) a CDRL3 with at least 80% sequence identity to
a CDRL3 in one of the sequences selected from the group
consisting of SEQ ID NO: 5,7, 9, 10, 12, 13, 15, 16, 17, 18,
19,20,21,22,23,24,26,28,30,31,32,33,35,36,37,38, 39,
40, 42, 44, and 46; or C) one or more heavy chain CDRHs of
A) and one or more light chain CDRLs of B). In some
embodiments, the antigen binding protein comprises: A) one
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or more CDRHs selected from at least one of the group
consisting of: (i) a CDRH1 with at least 90% sequence iden-
tity to a CDRHI in one of the sequences selected from the
group consisting of SEQID NO: 74,85,71,72, 67,87, 58,52,
51,53,48,54,55,56,49,57,50,91, 64, 62,89, 65,79, 80, 76,
77,78, 83, 69, 81, and 60; (ii) a CDRH2 with at least 90%
sequence identity to a CDRH2 in one of the sequences
selected from the group consisting of SEQ ID NO: 74, 85,71,
72,67,87,58,52,51,53,48, 54, 55,56,49,57,50,91, 64, 62,
89, 65, 79, 80, 76, 77, 78, 83, 69, 81, and 60; and (iii) a
CDRH3 with at least 90% sequence identity to a CDRH3 in
one of the sequences selected from the group consisting of
SEQIDNO: 74,85,71,72, 67,87, 58, 52,51, 53, 48, 54, 55,
56,49,57,50,91, 64,62, 89, 65,79, 80,76,77,78, 83, 69, 81,
and 60; B) one or more CDRLs selected from at least one of
the group consisting of: (i) a CDRL1 with at least 90%
sequence identity to a CDRLI1 in one of the sequences
selected from the group consisting of SEQ ID NO: 5,7, 9, 10,
12,13,15,16,17,18,19,20,21, 22,23, 24,26, 28, 30,31, 32,
33,35, 36, 37, 38, 39, 40, 42, 44, and 46; (ii) a CDRL2 with
at least 90% sequence identity to a CDRL2 in one of the
sequences selected from the group consisting of SEQ ID NO:
5,7,9,10,12,13,15,16,17,18, 19,20, 21,22, 23, 24, 26, 28,
30,31,32,33,35,36, 37, 38, 39, 40, 42, 44, and 46; and (iii)
a CDRL3 with at least 90% sequence identity to a CDRL3 in
one of the sequences selected from the group consisting of
SEQIDNO: 5,7,9, 10,12, 13,15, 16,17, 18, 19, 20, 21, 22,
23,24,26,28,30,31,32,33,35,36,37,38,39,40,42,44, and
46; or C) one or more heavy chain CDRHs of A) and one or
more light chain CDRLs of B).

[0012] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSKO9, the antigen bind-
ing protein comprises: A) a heavy chain complementary
determining region (CDRH) selected from at least one of the
group consisting of: (1) a CDRH3 selected from the CDRH3
within the sequences selected from the group consisting of
SEQ ID NOs: 67, 79, and 49, (ii) a CDRH3 that differs in
amino acid sequence from the CDRH3 of (i) by an amino acid
addition, deletion or substitution of not more than two amino
acids; and (iii) XXX X XXX, XXX 10X 11X 15X 13X 4
(SEQ ID NO: 404), wherein X, is selected from the group
consisting of D, A, R, and not amino acid, X, is selected from
the group consisting of Y, I, G, and no amino acid, X; is
selected from the group consisting of D, A, G, and no amino
acid, X, is selected from the group consisting of F, A, L, and
no amino acid, X, is selected from the group consisting of W,
L, A, and no amino acid, X is selected from the group con-
sisting of S,Y, A, and no amino acid, X, is selected from the
group consisting of A, Y, R, and no amino acid, Xy is selected
from the group consisting of Y, P, and no amino acid, X, is
selected from the group consisting of'Y, GG, and no amino acid,
X, 1s selected from the group consisting of D, G, and no
amino acid, X, , is selected from the group consisting of A, M,
and no amino acid, X, , is selected from the group consisting
of F, D, and no amino acid, X5 is selected from the group
consisting of D, V, and no amino acid, X, , is selected from the
group consisting of V and no amino acid; B) a light chain
complementary determining region (CDRL) selected from at
least one of the group consisting of: (i) a CDRL3 selected
from the CDRL3 within the sequences selected from the
group consisting of SEQ ID NOs: 12, 35, and 23, (ii) a
CDRLS3 that differs in amino acid sequence from the CDRL3
of (i) by an amino acid addition, deletion or substitution of not
more than two amino acids; and (iii) a CDRL3 amino acid
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sequence selected from the group consisting of:
X XXX XXX XK X Xy, (SEQ ID NO: 405),
wherein X, is selected from the group consisting of Q and G,
X, is selected from the group consisting of S, T, A, and no
amino acid, X is selected from the group consisting of Y, no
amino acid, and W, X, is selected from the group consisting of
D and no amino acid, X is selected from the group consisting
of' S and no amino acid, X is selected from the group con-
sisting of S and no amino acid, X, is selected from the group
consisting of L, T, and no amino acid, X is selected from the
group consisting of no amino acid, A, and S, X, is selected
from the group consisting of no amino acid, G, A, and V, X,
is selected from the group consisting of no amino acid, S, Y,
and V, X, is selected from the group consisting of no amino
acid and V.

[0013] Insome aspects, the invention comprises an isolated
antigen binding protein comprising a light chain having the
amino acid sequence selected from the group consisting of: 5,
7,9,10,12,13,15,16,17, 18, 19, 20, 21, 22, 23, 24, 26, 28,
30, 31, 32, 33, 35, 36, 37, 38, 39, 40, 42, 44, 46, and some
combination thereof.

[0014] In some embodiments, the antigen binding protein
specifically binds to an epitope that is bound by at least one of
the antigen binding proteins disclosed herein. In some
embodiments, the isolated antigen binding protein further
comprises a heavy chain having the amino acid sequence
selected from the group consisting of: 74, 85, 71, 72, 67, 87,
58,52,51,53,48,54,55,56,49,57,50,91, 64,62, 89, 65,79,
80, 76, 77,78, 83, 69, 81, 60, and some combination thereof.
In some embodiments, the amino acid sequence of the ABP is
selected from the group consisting of SEQ ID NO: 12, 35, 23,
and some combination thereof. In some embodiments, the
heavy chain of the ABP comprises a CDRH3 of SEQ ID NO:
67, a CDRH2 of SEQ ID NO: 67, and a CDRH1 of SEQ ID
NO:67, and said light chain comprises a CDRL3 of SEQ ID
NO: 12, a CDRL2 of SEQ ID NO: 12, and a CDRLI of SEQ
ID NO: 12. In some embodiments, the isolated antigen bind-
ing protein is a monoclonal antibody, a polyclonal antibody, a
recombinant antibody, a human antibody, a humanized anti-
body, a chimeric antibody, a multispecific antibody, or an
antibody fragment thereof. In some embodiments, the iso-
lated antigen binding protein is a Fab fragment, a Fab' frag-
ment, a F(ab'), fragment, a Fv fragment, a diabody, or a single
chain antibody molecule. In some embodiments, the isolated
antigen binding protein is a human antibody. In some embodi-
ments, the isolated antigen binding protein is a monoclonal
antibody. In some embodiments, the isolated antigen binding
protein is of the IgG1-, IgG2-1gG3- or IgG4-type. In some
embodiments, the isolated antigen binding protein is of the
1gG4- or 1gG2-type. In some embodiments, the isolated anti-
gen binding protein is coupled to a labeling group. In some
embodiments, the isolated antigen binding protein competes
for binding to PCSK9 with an antigen binding protein
described herein. In some embodiments, the isolated antigen
binding protein is a monoclonal antibody, a polyclonal anti-
body, a recombinant antibody, a human antibody, a human-
ized antibody, a chimeric antibody, a multispecific antibody,
or an antibody fragment thereof. In some embodiments, the
isolated antigen binding protein is a Fab fragment, a Fab'
fragment, a F(ab'), fragment, a Fv fragment, a diabody, or a
single chain antibody molecule. In some embodiments, the
isolated antigen binding protein is coupled to a labeling
group. In some embodiments, the isolated antigen binding
protein reduces binding of PCSK9 to LDLR. In some
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embodiments, the isolated antigen binding protein the anti-
gen binding protein decreases an amount of LDL present in a
subject when administered to the subject. In some embodi-
ments, the isolated antigen binding protein decreases an
amount of serum cholesterol present in a subject when admin-
istered to the subject. In some embodiments, the isolated
antigen binding protein increases an amount of LDLR present
in a subject when administered to the subject.

[0015] In some aspects, the invention comprises a vector
comprising a nucleic acid molecule as described herein. In
some embodiments, the invention comprises a host cell com-
prising a nucleic acid molecule as described herein.

[0016] Insome aspects, the invention comprises an isolated
antigen binding protein that competes for binding to PCSK9
with an antigen binding protein disclosed herein.

[0017] In some aspects, the invention comprises a nucleic
acid molecule encoding the antigen binding protein accord-
ing disclosed herein.

[0018] Insome aspects, the invention comprises a pharma-
ceutical composition comprising at least one antigen binding
protein described herein.

[0019] In some aspects, the invention comprises a method
for treating or preventing a condition associated with elevated
serum cholesterol levels in a patient, comprising administer-
ing to a patient in need thereof an effective amount of at least
one isolated antigen binding protein disclosed herein.
[0020] In some aspects, the invention comprises a method
of inhibiting binding of PCSK9 to LDLR in a subject com-
prising administering an effective amount of at least one
antigen binding protein disclosed herein.

[0021] Insome aspects, the invention comprises an antigen
binding protein that selectively binds to PCSK9, wherein the
antigen binding protein binds to PCSK9 with a K, that is
smaller than 100 pM.

[0022] In some aspects, the invention comprises a method
for treating or preventing a condition associated with elevated
serum cholesterol levels in a subject, the method comprising
administering to a subject in need thereof an effective amount
of at least one isolated antigen binding protein disclosed
herein simultaneously or sequentially with an agent that
elevates the availability of LDLR protein.

[0023] In some aspects, the invention comprises a method
of lowering serum cholesterol level in a subject, the method
comprising administering to a subject an effective amount of
at least one isolated antigen binding protein as disclosed
herein.

[0024] In some aspects, the invention comprises a method
of lowering serum cholesterol level in a subject, the method
comprising administering to a subject an effective amount of
at least one isolated antigen binding protein as disclosed
herein, simultaneously or sequentially with an agent that
elevates the availability of LDLR protein.

[0025] In some aspects, the invention comprises a method
of increasing LDLR protein level in a subject, the method
comprising administering to a subject an effective amount of
at least one isolated antigen binding protein as disclosed
herein.

[0026] In some aspects, the invention comprises a method
of increasing LDLR protein levels in a subject, the method
comprising administering to a subject an effective amount of
at least one isolated antigen binding protein as disclosed
herein simultaneously or sequentially with an agent that
elevates the availability of LDLR protein.
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[0027] Insome aspects, the invention comprises a pharma-
ceutical composition comprising an ABP as disclosed herein
and an agent that elevates the availability of LDLR protein
levels. In some embodiments, the agent that elevates the avail-
ability of LDLR protein comprises a statin. In some embodi-
ments, the statin is selected from the group consisting of
atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin,
pitavastatin, pravastatin, rosuvastatin, simvastatin, and some
combination thereof.

[0028] Insome aspect, the invention comprises a method of
making the antigen binding protein as described herein, com-
prising the step of preparing said antigen binding protein
from a host cell that secretes said antigen binding protein.
[0029] In some aspect, the invention comprises a pharma-
ceutical composition comprising at least one antigen binding
protein as described herein and a pharmaceutically accept-
able excipient. In some embodiments, the pharmaceutical
composition further comprises an additional active agent. In
some embodiments, said additional active agent is selected
from the group consisting of a radioisotope, radionuclide, a
toxin, or a therapeutic and a chemotherapeutic group.
[0030] In some aspects, the invention comprises a method
for treating or preventing a condition associated with an
elevated serum cholesterol level in a patient. The method
comprises administering to a patient in need thereof an effec-
tive amount of at least one isolated antigen binding protein as
disclosed herein. In some embodiments, the condition is
hypercholesterolemia.

[0031] In some aspects, the invention comprises a method
of inhibiting binding of PCSK9 to LDLR in a patient com-
prising administering an effective amount of at least one
antigen binding protein according as described herein.
[0032] In some aspect, the invention comprises an antigen
binding protein that binds to PCSK9 with a K, that is smaller
than 100 pM. In some embodiments, the antigen binding
protein binds with a K, that is smaller than 10 pM. In some
embodiments, the antigen binding protein binds with a K,
that is less than 5 pM.

[0033] In some aspects, the invention comprises a method
for treating or preventing a condition associated with elevated
serum cholesterol levels in a subject, said method comprising
administering to a subject in need thereof an effective amount
of at least one isolated antigen binding protein described
herein simultaneously or sequentially with an agent that
elevates the availability of LDLR protein. In some embodi-
ments, the agent that elevates the availability of LDLR protein
comprises a statin. In some embodiments, the statin is
selected from the group consisting of atorvastatin, cerivasta-
tin, fluvastatin, lovastatin, mevastatin, pitavastatin, pravasta-
tin, rosuvastatin, simvastatin, and some combination thereof.
[0034] In some aspects, the invention comprises a method
of lowering the serum cholesterol level in a subject. The
method comprises administering to a subject an effective
amount of at least one isolated antigen binding protein as
described herein.

[0035] In some aspects, the invention comprises a method
of'lowering serum cholesterol levels in a subject comprising
administering to a subject an effective amount of at least one
isolated antigen binding protein, as described herein, simul-
taneously or sequentially with an agent that elevates the avail-
ability of LDLR protein. In some embodiments, the agent that
elevates the availability of LDLR protein comprises a statin.
In some embodiments, the statin is selected from the group
consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin,
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mevastatin, pitavastatin, pravastatin, rosuvastatin, simvasta-
tin, and some combination thereof.

[0036] In some aspects, the invention comprises a method
of increasing LDLR protein levels in a subject by adminis-
tering to a subject an effective amount of at least one isolated
antigen binding protein as provided herein.

[0037] In some aspects, the invention comprises a method
of increasing LDLR protein levels in a subject by adminis-
tering to a subject an effective amount of at least one isolated
antigen binding protein, as described herein, simultaneously
or sequentially with an agent that elevates the availability of
LDLR protein. In some embodiments, the agent that elevates
the availability of LDLR protein levels comprises a statin. In
some embodiments, the statin is selected from the group
consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin,
mevastatin, pitavastatin, pravastatin, rosuvastatin, simvasta-
tin, and some combination thereof.

[0038] In some aspects, the invention comprises a neutral-
izing antibody that binds to PCSK9 and reduces a low density
lipoprotein receptor (LDLR) lowering effect of PCSK9 on
LDLR. In some embodiments, the antibody specifically binds
to PCSK9. In some embodiments, the antibody binds to the
catalytic domain of PCSK9. In some embodiments, the anti-
body binds to an epitope within residues 31-447 of SEQ ID
NO: 3. In some embodiments, the antibody binds to PCSK9
having anamino acid sequence that is at least 90% identical to
SEQ ID NO: 3.

[0039] In some aspects, the invention comprises a neutral-
izing antigen binding protein that binds to PCSK9, wherein
the antigen binding protein binds to PCSK9 at a location
within residues 31-447 of SEQ ID NO: 3. In some embodi-
ments, when the antigen binding protein is bound to PCSK9,
the antibody is positioned 8 angstroms or less from at least
one of the following residues of PCSK9: S153, 1154, P155,
R194, D238, A239, 1369, S372, D374, C375, T377, C378,
F379, V380, S381, W156, N157, L158, E159, H193, E195,
H229, R237, G240, K243, D367, 1368, G370, A371, S373,
S376, Q382, W72, F150, A151, Q152, T214, R215, F216,
H217, A220, 8221, K222, 8225, H226, C255, Q256, G257,
K258, N317, F318, T347, L348, G349, T350, L351, E366,
D367, D374, V380, S381, Q382, S383, G384, K69, D70,
P71, S148, V149, D186, T187, E211, D212, G213, R218,
Q219, C223, D224, G227, H229, L.253, N254, G259, P288,
A290, G291, G316, R319,Y325, V346, G352, T353, G365,
1368, 1369, S372, S373, C378, F379, T385, S386, Q387,
S153, S188, 1189, Q190, S191, D192, R194, E197, G198,
R199, V200, D224, R237, D238, K243, S373, D374, S376,
T377, F379, 1154, T187, H193, E195, 1196, M201, V202,
C223, T228, S235, G236, A239, G244, M247, 1369, S372,
C375, or C378. In some embodiments, the antibody is posi-
tioned 8 angstroms or less from at least one of the following
residues of PCSK9: S153, 1154, P155, R194, D238, A239,
1369, S372, D374, C375, T377, C378, F379, V380, S381,
W156,N157, 1158, E159, H193, E195, H229, R237, G240,
K243, D367, 1368, G370, A371, S373, S376, or Q382. In
some embodiments, the antibody is positioned 5 angstroms or
less from at least one of the following residues of PCSK9:
S153, 1154, P155, R194, D238, A239, 1369, S372, D374,
C375, T377, C378, F379, V380, or S381. In some embodi-
ments, the antibody is positioned 5 angstroms or less from at
least two of the following residues of PCSK9: S153, 1154,
P155, R194, D238, A239, 1369, S372, D374, C375, T377,
(C378, F379, V380, or S381. In some embodiments, the anti-
body is 5 angstroms or less from at least four of the following
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residues of PCSK9: S153, 1154, P155, R194, D238, A239,
1369, S372, D374, C375, T377, C378, F379, V380, or S381.
In some embodiments, the antibody is positioned 8 angstroms
or less from at least one of the following residues of PCSK9:
W72, F150, A151, Q152, T214, R215, F216, H217, A220,
S221, K222, 8225, H226, C255, Q256, G257, K258, N317,
F318, T347, 1348, G349, T350, L351, E366, D367, D374,
V380, S381,Q382, S383,(G384,K69, D70, P71,S148,V149,
D186, T187, E211, D212, G213, R218, Q219, C223, D224,
G227, H229,1.253, N254, G259, P288, A290, G291, G316,
R319, Y325, V346, G352, T353, G365, 1368, 1369, S372,
8373, C378, F379, T385, S386, or Q387. In some embodi-
ments, the antibody is positioned 5 angstroms or less from at
least one of the following residues of PCSK9: W72, F150,
Al151, Q152, T214, R215, F216, H217, A220, S221, K222,
S225, H226, C255, Q256, G257, K258, N317, F318, T347,
1348, G349, T350, 1351, E366, D367, D374, V380, S381,
Q382, S383, or G384. In some embodiments, the antibody is
positioned 5 angstroms or less from at least two of the fol-
lowing residues of PCSK9: W72, F150, A151, Q152, T214,
R215, F216, H217, A220, S221, K222, S225, H226, C255,
Q256, G257, K258, N317, F318, T347, 1348, G349, T350,
L351,E366,D367,D374,V380, S381, Q382, S383, or G384.
In some embodiments, the antibody is positioned 5 angstroms
or less from at least four of the following residues of PCSK9:
W72, F150, A151, Q152, T214, R215, F216, H217, A220,
S221, K222, 8225, H226, C255, Q256, G257, K258, N317,
F318, T347, 1348, G349, T350, L351, E366, D367, D374,
V380, S381, Q382, S383, or G384. In some embodiments,
the antibody is positioned 8 angstroms or less from at least
one of the following residues of PCSK9: S153, S188, 1189,
Q190, S191, D192, R194, E197, G198, R199, V200, D224,
R237, D238, K243, 8373, D374, 8376, T377, F379, 1154,
T187, H193, E195, 1196, M201, V202, C223, T228, S235,
G236, A239, G244, M247, 1369, S372, C375, or C378. In
some embodiments, the antibody is positioned 5 angstroms or
less from at least one of the following residues of PCSK9:
S153, S188, 1189, Q190, S191, D192, R194, E197, G198,
R199, V200, D224, R237, D238, K243, S373, D374, S376,
T377, or F379. In some embodiments, the antibody is posi-
tioned 5 angstroms or less from at least two of the following
residues of PCSK9: S153, S188, 1189, Q190, S191, D192,
R194, E197, G198, R199, V200, D224, R237, D238, K243,
S373,D374,8376, 1377, or F379. In some embodiments, the
antibody is positioned 5 angstroms or less from at least four of
the following residues of PCSK9: S153, S188, 1189, Q190,
S191, D192, R194, E197, G198, R199, V200, D224, R237,
D238, K243, 8373, D374, S376, T377, or F379.

[0040] Insome aspects, the invention comprises a neutral-
izing antibody that binds to PCSK9, wherein the antibody
binds to PCSK9 and reduces the likelihood that PCSK9 binds
to LDLR.

[0041] Insomeembodiments, an antibody or antigen bind-
ing molecule that binds to PCSK9 is contemplated. The anti-
body binds to PCSK9 at a location within residues 31-447 of
SEQIDNO: 3. In some embodiments, the antibody or antigen
binding molecule, when bound to PCSKO9, is positioned 8
angstroms or less from at least one of the following residues
of PCSK9: S153,1154,P155,R194,D238, A239,1369, S372,
D374, C375, T377, C378, F379, V380, S381, W156, N157,
L.158, E159, H193, E195, H229, R237, G240, K243, D367,
1368, G370, A371, S373, S376, Q382, W72, F150, A151,
Q152, T214, R215, F216, H217, A220, S221, K222, S225,
H226, C255, Q256, G257, K258, N317, F318, T347, L.348,
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G349, T350, L351, E366, D367, D374, V380, S381, Q382,
S383,G384,K69,D70,P71,S148,V149,D186, T187,E211,
D212, G213, R218, Q219, C223, D224, G227, H229, [.253,
N254, G259, P288, A290, G291, G316, R319, Y325, V346,
G352, T353, G365, 1368, 1369, S372, S373, C378, F379,
T385, S386, Q387, S153, S188, 1189, Q190, S191, D192,
R194, E197, G198, R199, V200, D224, R237, D238, K243,
S373, D374, S376, T377, F379, 1154, T187, H193, E195,
1196, M201, V202, C223, T228, S235, G236, A239, G244,
M247, 1369, S372, C375, or C378.

[0042] Insome embodiments, an isolated antibody or anti-
gen binding molecule that blocks an antibody to PCSK9 from
binding within 8 angstroms of a residue of PCSK9 is pro-
vided. In some embodiments the residue of PCSK9 is selected
from at least one of the following PCSK9 residues: S153,
1154, P155, R194, D238, A239, 1369, S372, D374, C375,
T377, C378, F379, V380, S381, W156, N157, L158, E159,
H193, E195, H229, R237, G240, K243, D367, 1368, G370,
A371, 8373, S376, Q382, W72, F150, A151, Q152, T214,
R215, F216, H217, A220, S221, K222, S225, H226, C255,
Q256, G257, K258, N317, F318, T347, 1348, G349, T350,
1351, E366, D367, D374, V380, S381, Q382, S383, G384,
K69,D70,P71,5148,V149,D186,T187,E211,D212, G213,
R218, Q219, C223, D224, G227, H229, 1.253, N254, G259,
P288, A290, G291, G316, R319, Y325, V346, G352, T353,
G365, 1368, 1369, S372, S373, C378, F379, T385, S386,
Q387, S153, S188, 1189, Q190, S191, D192, R194, E197,
G198, R199, V200, D224, R237, D238, K243, S373, D374,
S376, T377, F379, 1154, T187, H193, E195, 1196, M201,
V202, C223, T228, S235, G236, A239, G244, M247, 1369,
S372, C375, or C378.

[0043] Insome embodiments, an isolated antibody or anti-
gen binding molecule that binds to PCSKO9 at a location that
overlaps with a location that LDLR binds to PCSK9 is pro-
vided. In some embodiments, the location that LDLR binds to
PCSK9 includes at least one amino acid residue selected from
the group consisting of: S153, 1154, P155, R194, D238,
A239, 1369, S372, D374, C375, T377, C378, F379, V380,
and S381.

[0044] In some embodiments, an isolated antibody or anti-
gen binding molecule that binds to PCSK?9 is provided. In
some embodiments, the antibody or antigen binding mol-
ecule reduces the likelihood that EGFa will bind to PCSK9
within 8 angstroms of at least one ofthe following residues on
PCSK9: S153, 1154, P155, R194, D238, A239, 1369, S372,
D374, C375, T377, C378, F379, V380, S381, W156, N157,
L.158, E159, H193, E195, H229, R237, G240, K243, D367,
1368, G370, A371, S373, S376, or Q382.

[0045] Insomeembodiments, an antibody, antigen binding
protein, or antigen binding molecule that binds to a surface of
PCSKO9 that overlaps with a surface that EGFa binds, Ab
21B12 binds, and/or 31H4 binds is provided. In some
embodiments, an antibody, antigen binding protein, or anti-
gen binding molecule that binds to PCSK9 in a manner that is
similar to that depicted in the figures is provided.

[0046] In some embodiments, the above embodiments are
neutralizing antibodies or antigen binding proteins. In some
embodiments, the antigen binding protein is not LDLR or a
fragment thereof (such as EGFa).

[0047] Insome aspects, the invention comprises an isolated
neutralizing antibody, wherein when the antibody is bound to
PCSKO, the antibody is positioned 8 angstroms or less from at
least one of the following residues of PCSK9: T468, R469,
M470, A471, T472, R496, R499, E501, A502, Q503, R510,
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H512, F515, P540, P541, A542, E543, H565, W566, E567,
V568, E569, R592, E593, S465, G466, P467, A473, 1474,
R476, G497, E498, M500, G504, K506, L.507, V508, A511,
N513, A514, G516, V536, T538, A539, A544, T548, D570,
L571, H591, A594, S595, and H597 of SEQ ID NO: 3. In
some embodiments, the antibody is positioned 5 angstroms or
less from at least one of the following residues of PCSK9:
T468, R469, M470, A471, T472, R496, R499, E501, A502,
Q503, R510, H512, F515, P540, P541, A542, E543, H565,
W566,E567,V568,E569,R592, and ES93 of SEQ ID NO: 3.

[0048] Insome aspects, the invention comprises an isolated
antigen binding protein. The antigen binding protein com-
prises: A) a CDRH1 of the CDRH1 sequence in SEQ ID NO:
89, a CDRH2 ofthe CDRH2 sequence in SEQ ID NO: 89, and
aCDRH3 ofthe CDRH3 sequence in SEQ ID NO: 89, and B)
a CDRLI1 of the CDRLI1 sequence in SEQ ID NO:32, a
CDRL2 of the CDRL2 sequence in SEQ ID NO:32, and a
CDRL3 of the CDRL3 sequence in SEQ ID NO:32.

[0049] Insome aspects, the invention comprises an isolated
antigen binding protein that binds to a PCSK9 protein of SEQ
ID NO: 1 where the binding between said isolated antigen
binding protein and a variant PCSK9 protein is less than 50%
of the binding between the isolated antigen binding protein
and the PCSK9 protein of SEQ ID NO: 1 and/or SEQ ID NO:
303. In some embodiments, the variant PCSK9 protein com-
prises at least one mutation of a residue at a position selected
from the group consisting or comprising 207, 208, 185, 181,
439, 513, 538, 539, 132, 351, 390, 413, 582, 162, 164, 167,
123,129,311,313,337, 519, 521, and 554, as shown in SEQ
ID NO: 1. In some embodiments, the at least one mutation
selected from the group comprising or consisting of R207E,
D208R, E18IR, R185E, R439E, ES13R, V538R, E539R,
T132R, S351R, A390R, A413R, and E582R. In some
embodiments, the at least one mutation is selected from the
group consisting of D162R, R164E, E167R, S123R, E129R,
A311R, D313R, D337R, R519E, H521R, and Q554R.

[0050] Insome aspects, the invention comprises an antigen
binding protein that binds to a PCSK-9 protein of SEQ ID
NO: 303 in a first manner and binds to a variant of PCSK9 in
a second manner. The PCSK9 variant has at least one point
mutation at a position selected from the group comprising or
consisting of: 207, 208, 185, 181, 439, 513, 538, 539, 132,
351, 390, 413, 582, 162, 164, 167, 123, 129, 311, 313, 337,
519, 521, and 554 of SEQ ID NO: 303 and/or SEQID NO: 1.
In some embodiments, the first manner comprises a first
EC50, a first Bmax, or a first EC50 and a first Bmax. In some
embodiments, the second manner comprises a second EC50,
a second Bmax, or a second EC50 and a second Bmax. The
value for the first manner is different from the value for the
second manner. In some embodiments, the first manner com-
prises a first EC50, wherein the second manner involves a
second EC50, and wherein the point mutation is selected from
the group consisting or comprising: R207E, D208R, E181R,
R185E, R439E, E513R, V538R, ES39R, T132R, S351R,
A390R, A413R, and E582R. In some embodiments, the first
EC50is at least 20% different from the second EC50. In some
embodiments, the first EC50 is at least 50% different from the
second EC50. In some embodiments, the second EC50 is a
larger numerical value than the first EC50. In some embodi-
ments, the first EC50 is determined by a multiplex bead
binding assay. In some embodiments, the second EC50 is
greater than 1 um. In some embodiments, the antigen binding
protein is a neutralizing antigen binding protein. In some
embodiments, the neutralizing antigen binding protein is a
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competitive neutralizing antigen binding protein. In some
embodiments, the neutralizing antigen binding protein is a
non-competitive neutralizing antigen binding protein. In
some embodiments, the first manner comprises a first Bmax
and the second manner comprises a second Bmax that is
different from the first Bmax. The PCSK9 variant has at least
one point mutation selected from the group consisting or
comprising: D162R, R164E,E167R, S123R, E129R, A311R,
D313R, D337R, R519E, HS52IR, and Q554R. In some
embodiments, the second Bmax is about 10% of the first
Bmax. In some embodiments, the first Bmax is at least 20%
different from the second Bmax. In some embodiments, the
first Bmax is at least 50% different from the second Bmax.
[0051] Insome aspects, the invention comprises an isolated
antigen binding protein that binds to a PCSK9 protein of SEQ
ID NO: 3, wherein the epitope of the antigen binding protein
includes at least one of the following amino acids of SEQ ID
NO: 1: 207,208, 181, 185, 439, 513, 538, 539, 132,351, 390,
413, 582, 162, 164, 167, 123, 129, 311, 313, 337, 519, 521,
and 554.

[0052] Insome aspects, the invention comprises an isolated
neutralizing antigen binding protein that binds to a PCSK9
protein comprising the amino acid sequence of SEQ ID NO:
1, wherein the neutralizing antigen binding protein decreases
the LDLR lowering effect of PCSK9 on LDLR. In some
embodiments, the antigen binding protein is a LDLR non-
competitive neutralizing antigen binding protein. In some
embodiments, the antigen binding protein is a LDLR com-
petitive neutralizing antigen binding protein.

[0053] Insome aspects, the invention comprises an isolated
antigen binding protein, wherein said antigen binding protein
comprises: A) a CDRH1 of the CDRHI1 sequence in SEQ ID
NO: 49, a CDRH2 of the CDRH2 sequence in SEQ ID NO:
49, and aCDRH3 of the CDRH3 sequence in SEQ ID NO: 49,
and B) a CDRL1 of'the CDRL1 sequence in SEQ ID NO:23,
a CDRL.2 of the CDRL2 sequence in SEQ ID NO:23, and a
CDRL3 of the CDRL3 sequence in SEQ ID NO:23.

[0054] In some aspects, the invention comprises a compo-
sition comprising a crystallized PCSK9 protein and an anti-
gen binding protein that binds to PCSK9. The composition
comprises the crystallized PCSK9 protein is such that the
three dimensional structure of the PCSK9 protein can be
determined to a resolution of about 2.2 angstroms or better. In
some embodiments, the antigen binding protein is an anti-
body or a fragment thereof.

[0055] In some aspects, the invention comprises a crystal-
lized PCSKO protein and at least an EGFa section of a LDLR
protein, wherein the EGFa section of the LDLR protein is
bound by a PCSK9 protein, wherein said crystallized PCSK9
protein is such that the three dimensional structure of the
PCSKO9 protein can be determined to a resolution of about 2.2
angstroms or better. In some embodiments, the molecular
model is on a computer readable medium.

[0056] In some aspects, the invention comprises the use of
an antigen binding protein as described herein, in the prepa-
ration of a medicament for the lowering of serum cholesterol.
[0057] Insome aspects, the invention comprises the use of
an antigen binding protein as described herein, in the prepa-
ration of a medicament for treating or preventing a condition
associated with elevated serum cholesterol levels in a subject.
[0058] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSKO9, the antigen bind-
ing protein comprising: A) a heavy chain complementary
determining region (CDRH) selected from at least one of the
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group consisting of: (i) a CDRH1 selected from the CDRH1
within the sequences selected from the group consisting of
SEQID NOs: 67,79, 89, and 49, (i1) a CDRH1 that differs in
amino acid sequence from the CDRH1 of (i) by an amino acid
addition, deletion or substitution of not more than two amino
acids; and (iii) a CDRH1 amino acid sequence selected from
the group consisting of X; X,X X, X XX XXX, (SEQ
ID NO: 406), wherein X is selected from the group consist-
ing of G, X, is selected from the group consisting of'Y, F, and
G, X, is selected from the group consisting of T and S, X, is
selected from the group consisting of L. and F, X is selected
from the group consisting of T, S, and N, X is selected from
the group consisting of S and A, X, is selected from the group
consisting of Y and F, X, is selected from the group consisting
of G, S, andY, X, is selected from the group consisting of I, M,
and W, X , is selected from the group consisting of S, N and
H, B) a light chain complementary determining region
(CDRL) selected from at least one of the group consisting of:
(1) a CDRL1 selected from the CDRL1 within the sequences
selected from the group consisting of SEQ ID NOs: 12, 32,
35, and 23, (ii) a CDRLI1 that differs in amino acid sequence
from the CDRL3 of (i) by an amino acid addition, deletion or
substitution of not more than two amino acids; and (iii) a
CDRL1 amino acid sequence selected from the group con-
sisting of X, X, X X, XXX, XXX 10X, 1 X 2X13X,4 (SEQ
1D NO: 407), wherein X is selected from the group consist-
ing of T and no amino acid, X, is selected from the group
consisting of G and S, X is selected from the group consist-
ing of S, T, and G, X, is selected from the group consisting of
S, X is selected from the group consisting of S, X is selected
from the group consisting of N, D, and S, X, is selected from
the group consisting of I, V, and N, X, is selected from the
group consisting of G and I, X, is selected from the group
consisting of A and G, X, is selected from the group con-
sisting of G, Y, S, and N, X, is selected from the group
consisting of Y and N, X, , is selected from the group consist-
ingof D, S, T, and F, X ; is selected from the group consisting
ofV, X, is selected from the group consisting of S, N, and H.
One of skill in the art will appreciate that a single ABP or
antibody can meet one or more of the above options and still
fall within the described invention for this embodiment.

[0059] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSK9, the antigen bind-
ing protein comprising: A) a heavy chain complementary
determining region (CDRH) selected from at least one of the
group consisting of the following: (i) a CDRH2 selected from
the CDRH2 within the sequences selected from the group
consisting of SEQ ID NOs: 67, 79, 89, and 49, (i) a CDRH2
that differs in amino acid sequence from the CDRH2 of (i) by
an amino acid addition, deletion or substitution of not more
than two amino acids; and (iii) a CDRH2 amino acid
sequence selected from the group consisting of
X XXX XXX X XX 0 X1 X 10X 53X, XsX16X17
(SEQ ID NO: 408), wherein X, is selected from the group
consisting of W, S, L and no amino acid, X, is selected from
the group consisting of V, I, and E, X; is selected from the
group consisting of S, W, and I, X, is selected from the group
consisting of F, S, and N, X, is selected from the group
consisting of Y, S, D, and H, X is selected from the group
consisting of N, S, and G, X, is selected from the group
consisting of S and G, X is selected from the group consist-
ing of N, Y, D, and R, X, is selected from the group consisting
of T, I, and E, X, is selected from the group consisting of N,
S,Y,and D, X, is selected from the group consisting ofY, X ,
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is selected from the group consisting of A and N, X, is
selected from the group consisting of Q, D, and P, X, is
selected from the group consisting of K and S, X, 5 is selected
from the group consisting of L., and V, X, is selected from the
group consisting of Q and K, X , is selected from the group
consisting of G and S, B) a light chain complementary deter-
mining region (CDRL) selected from at least one of the group
consisting of the following: (i) a CDRL2 selected from the
CDRL3 within the sequences selected from the group con-
sisting of SEQ ID NOs: 12,32, 35, and 23, (i) a CDRL2 that
differs in amino acid sequence from the CDRL3 of (i) by an
amino acid addition, deletion or substitution of not more than
two amino acids; and (iii) a CDRL2 amino acid sequence
selected from the group consisting of X, X, XX, X XX,
(SEQ ID NO: 409), wherein X, is selected from the group
consisting of G, E, S, and D, X, is selected from the group
consisting of N, V, and Y, X; is selected from the group
consisting of S and N, X, is selected from the group consist-
ing of N, Q, and K, X is selected from the group consisting of
R, X, is selected from the group consisting of P, X, is selected
from the group consisting of S.

[0060] In some aspects, the invention comprises An iso-
lated antigen binding protein that binds PCSK9, the antigen
binding protein comprising: A) a heavy chain complementary
determining region (CDRH) selected from at least one of the
group consisting of the following: (i) a CDRH3 selected from
the CDRH3 within the sequences selected from the group
consisting of SEQ ID NOs: 67, 79, 89, and 49, (ii) a CDRH3
that differs in amino acid sequence from the CDRH3 of (i) by
an amino acid addition, deletion or substitution of not more
than two amino acids; and (iii) a CDRH3 amino acid
sequence selected from the group consisting of
X, XXX XX XX XoX,0X, X X, 5K, (SEQ ID NO:
410), wherein X is selected from the group consisting of D,
and no amino acid, X, is selected from the group consisting of
Y, A, and no amino acid, X; is selected from the group con-
sisting of D, I, and no amino acid, X, is selected from the
group consisting of F, A, and no amino acid, X is selected
from the group consisting of W, A, and no amino acid, X is
selected from the group consisting of S, L, and no amino acid,
X, is selected from the group consisting of A, Y, G, and no
amino acid, Xy is selected from the group consisting of Y, Q,
and no amino acid, X, is selected from the group consisting of
G,Y,and L, X , is selected from the group consisting of Y, D,
and V, X, is selected from the group consisting of G, A, and
P, X, is selected from the group consistingof M and F, X, ; is
selected from the group consisting of D, X, is selected from
the group consisting of V and Y, and B) a light chain comple-
mentary determining region (CDRL) selected from at least
one of the group consisting of the following: (i) a CDRL3
selected from the CDRIL.3 within the sequences selected from
the group consisting of SEQ ID NOs: 12,32, 35, and 23, (ii)
a CDRL3 that differs in amino acid sequence from the
CDRLS3 of (i) by an amino acid addition, deletion or substi-
tution of not more than two amino acids; and (iii) a CDRL3
amino acid sequence selected from the group consisting of
XXX X XXX XXX Xy (SEQ ID NO: 411),
wherein X, is selected from the group consisting of Q, A, G,
and no amino acid, X, is selected from the group consisting of
S, V, T, and no amino acid, X; is selected from the group
consisting of Y, N, and W, X, is selected from the group
consisting of S and D, X is selected from the group consist-
ing of S,Y, and D, X, is selected from the group consisting of
S and T, X, is selected from the group consisting of L. and S,
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X is selected from the group consisting of S, T, and N, X, is
selected from the group consisting of G, S, and A, X, is
selected from the group consisting of S, M, W, andY, and X,
is selected from the group consisting of V. In some embodi-
ments, any of the above amino acids can be replaced by a
conservative amino acid substitution.

[0061] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSK9, the antigen bind-
ing protein comprises A) a heavy chain complementary deter-
mining region (CDRH) selected from at least one of the group
consisting of (i) a CDRH1 selected from the CDRH1 within
the sequences selected from the group consisting of SEQ ID
NOs: 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, and 58, (ii) a
CDRHL1 that differs in amino acid sequence from the CDRH1
of (i) by an amino acid addition, deletion or substitution of not
more than two amino acids; and (iii) a CDRH1 amino acid
sequence selected from the group consisting of
X XXX XXX XXX o (SEQ ID NO: 412), wherein X
is selected from the group consisting of G, P, and A, X, is
selected from the group consisting of Y, W, F, T, and S, X, is
selected from the group consisting of T, P, Sand A, C, V, L,
and I, X, is selected from the group consisting of L, F, I, V, M,
A, andY, X is selected from the group consisting of T, P, S,
and A, X is selected from the group consisting of S, T, A, and
C, X, is selected from the group consisting of Y, W, F, T, and
S, X, 1s selected from the group consisting of G, P, and A, X,
is selected from the group consisting of I, L, V, M, A, and F,
X0 1s selected from the group consisting of S, T, A, and C, B)
a light chain complementary determining region (CDRL)
selected from at least one of the group consisting of: (i) a
CDRL1 selected from the CDRL1 within the sequences
selected from the group consisting of SEQ ID NOs: 14, 15,
16,17,18,19,20, 21,22, 23, and 24, (ii) a CDRLI that differs
in amino acid sequence from the CDRL3 of (i) by an amino
acid addition, deletion or substitution of not more than two
amino acids; and (iii) a CDRL1 amino acid sequence selected
from the group consisting of
X XX X XXX XXX X, XXX, (SEQ ID NO:
413), wherein, X is selected from the group consisting of T
and S, X, is selected from the group consisting of G, P, and A,
X, is selected from the group consisting of T, and S, X, is
selected from the group consisting of SN, T, A, C, and Q, X
is selected from the group consisting of S, T, A, and C, X is
selected from the group consisting of D, and E, X, is selected
from the group consistingof V, I, M, L, F, and A, X is selected
from the group consisting of G, P, and A, X, is selected from
the group consisting of G, A, R, P, V,L, [ K, Q,and N, X, , is
selected from the group consisting of Y, W, F, T, and S, X, | is
selected from the group consisting of N, and Q, X, is selected
from the group consisting of Y, S, W, F, T, A, and C, X ; is
selected from the group consisting of V, I, M, L, F, and A, X, ,
is selected from the group consisting of S, T, A, and C.

[0062] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSK9, the antigen bind-
ing protein comprising: A) a heavy chain complementary
determining region (CDRH) selected from at least one of the
group consisting of: (1) a CDRH2 selected from the CDRH2
within the sequences selected from the group consisting of
SEQIDNOs: 47,48, 49, 50, 51, 52, 53, 54, 55, 56,57, and 58,
(i1) a CDRH2 that differs in amino acid sequence from the
CDRH?2 of (i) by an amino acid addition, deletion or substi-
tution of not more than two amino acids; and (iii) a CDRH2
amino acid sequence selected from the group consisting of
X XXX XXX X5 XX 0X11 XX 13X 14 XX 16X17s
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(SEQ ID NO: 414), wherein X, is selected from the group
consisting of W, Y, and F, X, is selected from the group
consisting of V, I, M, L, F, and A, X is selected from the group
consisting of S, T, A, and C, X, is selected from the group
consisting of A, F, V, L, Y, and M, Xj is selected from the
group consisting of Y, W, F, T, and S, X is selected from the
group consisting of N and Q, X, is selected from the group
consisting of G, P, and A, X; is selected from the group
consisting of N, and Q, X, is selected from the group consist-
ingof T, and S, X, , is selected from the group consisting of N,
and Q, X, is selected from the group consisting of’ Y, W, F, T,
and S, X, is selected from the group consisting of A, V, L, and
1, X5 is selected from the group consisting of Q, E, N, and D,
X4 1s selected from the group consisting of K, R, Q, and N,
X, 5 1s selected from the group consisting of L, F, V, I, M, A,
andY, X, is selected from the group consisting of Q, and N,
X, is selected from the group consisting of G, P,and A, B) a
light chain complementary determining region (CDRL)
selected from at least one of the group consisting of: (i) a
CDRL2 selected from the CDRL3 within the sequences
selected from the group consisting of SEQ ID NOs: 14, 15,
16,17,18,19,20, 21,22, 23, and 24, (ii) a CDRL2 that differs
in amino acid sequence from the CDRL3 of (i) by an amino
acid addition, deletion or substitution of not more than two
amino acids; and (iii) a CDRL2 amino acid sequence selected
from the group consisting of X, X, X X, XXX, (SEQ ID
NO: 415), wherein X is selected from the group consisting of
E, and D, X, is selected from the group consisting of V, I, M,
L, F,and A, X is selected from the group consisting of S, T,
A, and C, X, is selected from the group consisting of N, and
Q, X, is selected from the group consisting of R, K, Q, and N,
X, is selected from the group consisting of P, and A, X, is
selected from the group consisting of S, T, A, and C.

[0063] Insome aspects, the invention comprises an isolated
antigen binding protein that binds PCSKO9, the antigen bind-
ing protein comprising: A) a heavy chain complementary
determining region (CDRH) selected from at least one of the
group consisting of (i) a CDRH3 selected from the CDRH3
within the sequences selected from the group consisting of
SEQIDNOs: 47,48, 49, 50, 51, 52, 53, 54, 55, 56,57, and 58,
(i) a CDRH3 that differs in amino acid sequence from the
CDRHS3 of (i) by an amino acid addition, deletion or substi-
tution of not more than two amino acids; and (iii) a CDRH3
amino acid sequence selected from the group consisting of
X XXX, X X6 (SEQ ID NO: 416), wherein X, is selected
from the group consisting of G, P, A and no amino acid, X, is
selected from the group consisting of Y, W, F, T, and S, X; is
selected from the group consisting of G, V, P, A, I, M, L, and
F, X, is selected from the group consisting of M, L, F, and I,
X is selected from the group consisting of D, and E, X is
selected from the group consisting of V, I, M, L, F, and A, B)
a light chain complementary determining region (CDRL)
selected from at least one of the group consisting of: (i) a
CDRL3 selected from the CDRL3 within the sequences
selected from the group consisting of SEQ ID NOs: 14, 15,
16,17,18,19,20, 21,22, 23, and 24, (ii) a CDRL3 that differs
in amino acid sequence from the CDRL3 of (i) by an amino
acid addition, deletion or substitution of not more than two
amino acids; and (iii) a CDRL3 amino acid sequence selected
from the group consisting of X, X, X, X, X X X XX, (SEQ
ID NO: 417), wherein X is selected from the group consist-
ing of S, N, T, A, C, and Q, X, is selected from the group
consisting of S, T, A, and C, X; is selected from the group
consisting of Y, W, F, T, and S, X, is selected from the group
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consisting of T, and S, X is selected from the group consist-
ing of S, T, A, and C, X is selected from the group consisting
of S, T, A, and C, X, is selected from the group consisting of
N, S,Q, T, A, and C, X, is selected from the group consisting
of M, V,L,F, [, and A, X, is selected from the group consisting
of V, L M, L, F, and A.

BRIEF DESCRIPTION OF THE FIGURES

[0064] FIG. 1A depicts an amino acid sequence of the
mature form of the PCSK9 with the pro-domain underlined.
[0065] FIGS. 1B,-1B, depict amino acid and nucleic acid
sequences of PCSK9 with the pro-domain underlined and the
signal sequence in bold.

[0066] FIGS. 2A-2D are sequence comparison tables of
various light chains of various antigen binding proteins. FI1G.
2C continues the sequence started in FIG. 2A. FIG. 2D con-
tinues the sequence started on FIG. 2B.

[0067] FIGS. 3A-3D are sequence comparison tables of
various heavy chains of various antigen binding proteins.
FIG. 3C continues the sequence started in FIG. 3A. FIG. 3D
continues the sequence started on FIG. 3B.

[0068] FIGS.3E-3]] depict the amino acid and nucleic acid
sequences for the variable domains of some embodiments of
the antigen binding proteins.

[0069] FIG. 3KK depicts the amino acid sequences for
various constant domains.

[0070] FIGS.3LL-3BBB depict the amino acid and nucleic
acid sequences for the variable domains of some embodi-
ments of the antigen binding proteins.

[0071] FIGS. 3CCC-3JJ] are sequence comparison tables
of'various heavy and light chains of some embodiments of the
antigen binding proteins.

[0072] FIG. 4A is a binding curve of an antigen binding
protein to human PCSKO9.

[0073] FIG. 4B is a binding curve of an antigen binding
protein to human PCSKO9.

[0074] FIG. 4C is a binding curve of an antigen binding
protein to cynomolgus PCSK9.

[0075] FIG. 4D is a binding curve of an antigen binding
protein to cynomolgus PCSK9.

[0076] FIG. 4E is a binding curve of an antigen binding
protein to mouse PCSK9.

[0077] FIG. 4F is a binding curve of an antigen binding
protein to mouse PCSK9.

[0078] FIG. 5A depicts the results of an SDS PAGE experi-
ment involving PCSK9 and various antigen binding proteins
demonstrating the relative purity and concentration of the
proteins.

[0079] FIGS. 5B and 5C depict graphs from biacore solu-
tion equilibrium assays for 21B12.

[0080] FIG. 5D depicts the graph of the kinetics from a
biacore capture assay.

[0081] FIG. 5E depicts a bar graph depicting binning
results for three ABPs.

[0082] FIG. 6A is an inhibition curve of antigen binding
protein 31H4 IgG2 to PCSKY in an in vitro PCSK9:LDLR
binding assay

[0083] FIG. 6B is an inhibition curve of antigen binding
protein 31H4 IgG4 to PCSK9 in an in vitro PCSK9:LDLR
binding assay.

[0084] FIG. 6C is an inhibition curve of antigen binding
protein 21B12 IgG2 to PCSK9 in an in vitro PCSK9:LDLR
binding assay.



US 2012/0020975 Al

[0085] FIG. 6D is an inhibition curve of antigen binding
protein 21B12 IgG4 to PCSK9 in an in vitro PCSK9:LDLR
binding assay.

[0086] FIG. 7A is an inhibition curve of antigen binding
protein 31H4 IgG2 in the cell LDL uptake assay showing the
effect of the ABP to reduce the LDL uptake blocking effects
of PCSK9

[0087] FIG. 7B is an inhibition curve of antigen binding
protein 31H4 IgG4 in the cell LDL uptake assay showing the
effect of the ABP to reduce the LDL uptake blocking effects
of PCSK9

[0088] FIG. 7C is an inhibition curve of antigen binding
protein 21B12 IgG2 in the cell LDL uptake assay showing the
effect of the ABP to reduce the LDL uptake blocking effects
of PCSK9

[0089] FIG. 7D is an inhibition curve of antigen binding
protein 21B12 IgG4 in the cell LDL uptake assay showing the
effect of the ABP to reduce the LDL uptake blocking effects
of PCSK9

[0090] FIG. 8A is a graph depicting the serum cholesterol
lowering ability in mice of ABP 31H4, changes relative to the
IgG control treated mice (* p<0.01).

[0091] FIG. 8B is a graph depicting the serum cholesterol
lowering ability in mice of ABP 31H4, changes relative to
time=zero hours (# p, 0.05).

[0092] FIG. 8C is a graph depicting the effect of ABP31H4
on HDL cholesterol levels in C57Bl/6 mice (* p<0.01).
[0093] FIG.8Dis agraph depicting the effect of ABP 31H4
on HDL cholesterol levels in C57Bl/6 mice (# p<0.05).
[0094] FIG. 9 depicts a western blot analysis of the ability
of ABP 31H4 to enhance the amount of liver LDLR protein
present after various time points.

[0095] FIG. 10A is a graph depicting the ability of an anti-
gen binding protein 3 1H4 to lower total serum cholesterol in
wild type mice, relative.

[0096] FIG. 10B is a graph depicting the ability of an anti-
gen binding protein 31H4 to lower HDL in wild type mice.
[0097] FIG. 10C is a graph depicting the serum cholesterol
lowering ability of various antigen binding proteins 31H4 and
16-F12.

[0098] FIG. 11A depicts an injection protocol for testing
the duration and ability of antigen binding proteins to lower
serum cholesterol.

[0099] FIG. 11B is a graph depicting the results of the
protocol in FIG. 11A.

[0100] FIG. 12A depicts LDLR levels in response to the
combination of a statin and ABP 21B12 in HepG2 cells.
[0101] FIG. 12B depicts LDLR levels in response to the
combination of a statin and ABP 31H4 in HepG?2 cells.
[0102] FIG. 12C depicts LDLR levels in response to the
combination of a statin and ABP 25A7.1, a nonneutralizing
antibody, (in contrast the “25A7” a neutralizing antibody) in
HepG2 cells.

[0103] FIG. 12D depicts LDLR levels in response to the
combination of a statin and ABP 21B12 in HepG2 cells over-
expressing PCSK9.

[0104] FIG. 12E depicts LDLR levels in response to the
combination of a statin and ABP 31H4 in HepG2 cells over-
expressing PCSK9.

[0105] FIG. 12F depicts LDLR levels in response to the
combination of a statin and ABP 25A7.1, a nonneutralizing
antibody, (in contrast the “25A7” a neutralizing antibody) in
HepG2 cells overexpressing PCSK9.
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[0106] FIG. 13 A depicts the various light chain amino acid
sequences of various ABPs to PCSK9. The dots (.) indicate no
amino acid.

[0107] FIG. 13B depicts a light chain cladogram for various
ABPs to PCSK9.

[0108] FIG. 13C depicts the various heavy chain amino
acid sequences of various ABPs to PCSK9. The dots (.) indi-
cate no amino acid.

[0109] FIG. 13D depicts a heavy chain dendrogram for
various ABPs to PCSK9.

[0110] FIG. 13E depicts a comparison of light and heavy
CDRs and designation of groups from which to derive con-
sensus.

[0111] FIG. 13F depicts the consensus sequences for
Groups 1 and 2.

[0112] FIG. 13G depicts the consensus sequences for
Groups 3 and 4.

[0113] FIG. 13H depicts the consensus sequences for
Groups 1 and 2. The dots (.) indicated identical residues.
[0114] FIG. 131 depicts the consensus sequences for Group
2. The dots (.) indicated identical residues.

[0115] FIG. 13] depicts the consensus sequences for
Groups 3 and 4. The dots (.) indicated identical residues.
[0116] FIG. 14A is a graph depicting in vivo LDL lowering
ability of various ABPs (at 10 mg/kg).

[0117] FIG. 14B is a graph depicting in vivo LDL lowering
ability of various ABPs (at 30 mg/kg).

[0118] FIG. 15A and FIG. 15B are sequence comparison
tables of various light chains of various embodiments of
antigen binding proteins. FIG. 15B continues the sequence
started in FIG. 15A.

[0119] FIG. 15C and FIG. 15D are sequence comparison
tables of various light chains of various embodiments of
antigen binding proteins. FIG. 15D continues the sequence
started in FIG. 15C.

[0120] FIG. 16A is a depiction of a gel used to test the
ability of Ab 21B12 to bind to the ProCat or VD sections of
PCSKO9.

[0121] FIG. 16B is a depiction of a gel used to test the
ability of Ab 31H4 to bind to the ProCat or VD sections of
PCSKO9.

[0122] FIG. 17 is a depiction of the structure of PCSK9 and
the EGFa section of LDLR.

[0123] FIG. 18A is a depiction of the structure of PCSK9
and the 31H4 Ab.

[0124] FIG. 18B is a depiction of the structure of PCSK9
and the 31H4 Ab.

[0125] FIG. 19A is a depiction of the structure of PCSK9,
the 31H4 Ab, and the 21B12 Ab.

[0126] FIG. 19B is a depiction of the structure of PCSK9
and the 21B12 Ab.

[0127] FIG. 20A is a depiction of the structure of PCSK9
and EGFa from the LDLR superimposed with the structure of
antibodies 31H4 and 21B12 bound to PCSKO9.

[0128] FIG. 20B is a depiction of the structural model of
PCSK9 and LDLR.

[0129] FIG. 20C is a depiction of the structural model of
PCSK9 and LDLR from an alternative perspective.

[0130] FIG. 20D is a depiction of the structural model of
PCSK9 and LDLR with structural representations of 31H4
and 21B12 included.

[0131] FIG. 20E is a depiction of the structural model in
FIG. 20D, rotated 90 degrees about the noted axis.
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[0132] FIG. 20F is a depiction of the structural model in
FIG. 20D rotated 180 degrees about the noted axis.

[0133] FIG. 21A is a depiction of the structure of PCSK9
and 31A4.
[0134] FIG. 21B is a depiction of the structure of PCSK9
and 31A4.
[0135] FIG. 21C is a depiction of the structure of PCSK9
and 31A4.
[0136] FIG. 21D is a depiction of the structural model of

full length PCSK9 and 31A4.

[0137] FIG. 22 is a set of ABP sequences identitying vari-
ous differences between the human ABP sequences and the
ABP sequences that were raised in E. coli and used for the
crystal structures.

[0138] FIG. 23 is a table depicting the various binning
results.
[0139] FIG. 23A is a first part of a table depicting the

various binning results.

[0140] FIG. 23B is a second part of a table depicting the
various binning results.

[0141] FIG. 23C is a third part of a table depicting the
various binning results.

[0142] FIG. 23D is a fourth part of a table depicting the
various binning results.

[0143] FIG. 24A is a depiction of a western blot under
non-reduced conditions.

[0144] FIG. 24B is a depiction of a western blot under
reduced conditions.

[0145] FIG. 25A is a depiction of the surface coverage of
PCSKO9.
[0146]
PCSKO9.
[0147]
PCSKO9.
[0148]
PCSKO9.
[0149]
PCSKO9.
[0150]
PCSKO9.
[0151] FIG. 26 is a sequence comparison of the PCSK9
amino acid sequence and all of the residues that were mutated
in PCSK9 variants to examine the epitopes of the various
antibodies.

[0152] FIG.27A depicts the 21B12 epitope hits, as mapped
onto a crystal structure of PCSK9 with the 21B12.

[0153] FIG. 27B depicts the 31H4 epitope hits, as mapped
onto a crystal structure of PCSK9 with 31H4 and 21B1.
[0154] FIG. 27C depicts the 31 A4 epitope hits, as mapped
onto a crystal structure of PCSK9 with 31H4 and 21B12.
[0155] FIG. 27D depicts the 12H11 epitope hits, as mapped
onto the crystal structure of PCSK9 with 31H4 and 21B12.
[0156] FIG. 27E depicts the 3C4 epitope hits, as mapped
onto the crystal structure of PCSK9 with 31H4 and 21B12.
[0157] FIG. 28A is a graph demonstrating the binding abil-
ity of the various ABPs to various parts of PCSK9.

[0158] FIG.28B is a graph demonstrating the binding abil-
ity of the various ABPs to various parts of PCSK9.

[0159] FIG. 28C is a graph comparing the LDLR binding
ability of two ABPs.

FIG. 25B is a depiction of the surface coverage of
FIG. 25C is a depiction of the surface coverage of
FIG. 25D is a depiction of the surface coverage of
FIG. 25E is a depiction of the surface coverage of

FIG. 25F is a depiction of the surface coverage of
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[0160] FIG. 28D is a graph comparing the cell LDL uptake
activity of two ABPs.

DETAILED DESCRIPTION OF CERTAIN
EXEMPLARY EMBODIMENTS

[0161] Antigen binding proteins (such as antibodies and
functional binding fragments thereof) that bind to PCSK9 are
disclosed herein. In some embodiments, the antigen binding
proteins bind to PCSK9 and prevent PCSK9 from functioning
in various ways. In some embodiments, the antigen binding
proteins block or reduce the ability of PCSK9 to interact with
other substances. For example, in some embodiments, the
antigen binding protein binds to PCSK9 in a manner that
prevents or reduces the likelihood that PCSK9 will bind to
LDLR. In other embodiments, antigen binding proteins bind
to PCSK9 but do not block PCSK9’s ability to interact with
LDLR. In some embodiments, the antigen binding proteins
are human monoclonal antibodies.

[0162] As will be appreciated by one of skill in the art, in
light of the present disclosure, altering the interactions
between PCSK9 and LDLR can increase the amount of
LDLR available for binding to LDL, which in turn decreases
the amount of serum LDL in a subject, resulting in a reduction
in the subject’s serum cholesterol level. As such, antigen
binding proteins to PCSK9 can be used in various methods
and compositions for treating subjects with elevated serum
cholesterol levels, at risk of elevated serum cholesterol levels,
or which could benefit from a reduction in their serum cho-
lesterol levels. Thus, various methods and techniques for
lowering, maintaining, or preventing an increase in serum
cholesterol are also described herein. In some embodiments,
the antigen binding protein allows for binding between
PCSK9 and LDLR, but the antigen binding protein prevents
or reduces the adverse activity of PCSK9 on LDLR. In some
embodiments, the antigen binding protein prevents or reduces
the binding of PCSK9 to LDLR.

[0163] For convenience, the following sections generally
outline the various meanings of the terms used herein. Fol-
lowing this discussion, general aspects regarding antigen
binding proteins are discussed, followed by specific examples
demonstrating the properties of various embodiments of the
antigen binding proteins and how they can be employed.

DEFINITIONS AND EMBODIMENTS

[0164] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the inven-
tion as claimed. In this application, the use of the singular
includes the pluralunless specifically stated otherwise. In this
application, the use of “or” means “and/or” unless stated
otherwise. Furthermore, the use of the term “including”, as
well as other forms, such as “includes” and “included”, is not
limiting. Also, terms such as “element” or “component”
encompass both elements and components comprising one
unit and elements and components that comprise more than
one subunit unless specifically stated otherwise. Also, the use
of'the term “portion” can include part of a moiety or the entire
moiety.

[0165] The section headings used herein are for organiza-
tional purposes only and are not to be construed as limiting
the subject matter described. All documents, or portions of
documents, cited in this application, including but not limited
to patents, patent applications, articles, books, and treatises,
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are hereby expressly incorporated by reference in their
entirety for any purpose. As utilized in accordance with the
present disclosure, the following terms, unless otherwise
indicated, shall be understood to have the following mean-
ings:

[0166] The term “proprotein convertase subtilisin kexin
type 9” or “PCSK9” refers to a polypeptide as set forth in SEQ
ID NO: 1 and/or 3 or fragments thereof, as well as related
polypeptides, which include, but are not limited to, allelic
variants, splice variants, derivative variants, substitution vari-
ants, deletion variants, and/or insertion variants including the
addition of an N-terminal methionine, fusion polypeptides,
and interspecies homologs. In certain embodiments, a
PCSKO9 polypeptide includes terminal residues, such as, but
not limited to, leader sequence residues, targeting residues,
amino terminal methionine residues, lysine residues, tag resi-
dues and/or fusion protein residues. “PCSK9” has also been
referred to as FH3, NARC1, HCHOLA3, proprotein conver-
tase subtilisin‘kexin type 9, and neural apoptosis regulated
convertase 1. The PCSK9 gene encodes a proprotein conver-
tase protein that belongs to the proteinase K subfamily of the
secretory subtilase family. The term “PCSK9” denotes both
the proprotein and the product generated following autoca-
talysis of the proprotein. When only the autocatalyzed prod-
uct is being referred to (such as for an antigen binding protein
that selectively binds to the cleaved PCSK?9), the protein can
be referred to as the “mature,” “cleaved”, “processed” or
“active” PCSK9. When only the inactive form is being
referred to, the protein can be referred to as the “inactive”,
“pro-form”, or “unprocessed” form of PCSK9. The term
PCSKO as used herein also includes naturally occurring alle-
les, such as the mutations D374Y, S127R and F216L. The
term PCSK9 also encompasses PCSK9 molecules incorpo-
rating post-translational modifications of the PCSK9 amino
acid sequence, such as PCSK9 sequences that have been
glycosylated, PEGylated, PCSK9 sequences from which its
signal sequence has been cleaved, PCSK9 sequence from
which its pro domain has been cleaved from the catalytic
domain but not separated from the catalytic domain (e.g.,
FIGS. 1A and 1B).

[0167] The term “PCSKO9 activity” includes any biological
effect of PCSKO9. In certain embodiments, PCSK9 activity
includes the ability of PCSK9 to interact or bind to a substrate
or receptor. In some embodiments, PCSK9 activity is repre-
sented by the ability of PCSK9 to bind to a LDL receptor
(LDLR). In some embodiments, PCSK9 binds to and cata-
lyzes a reaction involving LDLR. In some embodiments,
PCSKO activity includes the ability of PCSK9 to alter (e.g.,
reduce) the availability of LDLR. In some embodiments,
PCSKO activity includes the ability of PCSKO9 to increase the
amount of LDL in a subject. In some embodiments, PCSK9
activity includes the ability of PCSK9 to decrease the amount
of LDLR that is available to bind to LDL. In some embodi-
ments, “PCSK9 activity” includes any biological activity
resulting from PCSK9 signaling. Exemplary activities
include, but are not limited to, PCSK9 binding to LDLR,
PCSK9 enzyme activity that cleaves LDLR or other proteins,
PCSKO9 binding to proteins other than LDLR that facilitate
PCSKO9 action, PCSKO9 altering APOB secretion (Sun X-M et
al, “Evidence for effect of mutant PCSK9 on apoliprotein B
secretion as the cause of unusually severe dominant hyperc-
holesterolemia, Human Molecular Genetics 14: 1161-1169,
2005 and Ouguerram K et al, “Apolipoprotein B100 metabo-
lism in autosomal-dominant hypercholesterolemia related to
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mutations in PCSK9, Arterioscler thromb Vasc Biol. 24:
1448-1453, 2004), PCSK9’s role in liver regeneration and
neuronal cell differentiation (Seidah NG et al, “The secretory
proprotein convertase neural apoptosis-regulated convertase
1 (NARC-1): Liver regeneration and neuronal differentia-
tion” PNAS 100: 928-933, 2003), and PCSK9s role in hepatic
glucose metabolism (Costet et al., “Hepatic PCSK9 expres-
sion is regulated by nutritional status via insulin and sterol
regulatory element-binding protein 1¢” J. Biol. Chem. 281
(10):6211-18, 2006).

[0168] The term “hypercholesterolemia,” as used herein,
refers to a condition in which cholesterol levels are elevated
above a desired level. In some embodiments, this denotes that
serum cholesterol levels are elevated. In some embodiments,
the desired level takes into account various “risk factors” that
are known to one of skill in the art (and are described or
referenced herein).

[0169] The term “polynucleotide” or “nucleic acid”
includes both single-stranded and double-stranded nucle-
otide polymers. The nucleotides comprising the polynucle-
otide can be ribonucleotides or deoxyribonucleotides or a
modified form of either type of nucleotide. Said modifications
include base modifications such as bromouridine and inosine
derivatives, ribose modifications such as 2',3'-dideoxyribose,
and internucleotide linkage modifications such as phospho-
rothioate, phosphorodithioate, phosphoroselenoate, phos-
phorodiselenoate, phosphoroanilothioate, phoshoraniladate
and phosphoroamidate.

[0170] The term “oligonucleotide” means a polynucleotide
comprising 200 or fewer nucleotides. In some embodiments,
oligonucleotides are 10 to 60 bases in length. In other
embodiments, oligonucleotides are 12, 13, 14, 15,16, 17, 18,
19, or 20 to 40 nucleotides in length. Oligonucleotides can be
single stranded or double stranded, e.g., for use in the con-
struction of a mutant gene. Oligonucleotides can be sense or
antisense oligonucleotides. An oligonucleotide can include a
label, including a radiolabel, a fluorescent label, a hapten or
an antigenic label, for detection assays. Oligonucleotides can
be used, for example, as PCR primers, cloning primers or
hybridization probes.

[0171] An “isolated nucleic acid molecule” means a DNA
or RNA of genomic, mRNA, cDNA, or synthetic origin or
some combination thereof which is not associated with all or
aportion of a polynucleotide in which the isolated polynucle-
otide is found in nature, or is linked to a polynucleotide to
which it is not linked in nature. For purposes of this disclo-
sure, it should be understood that “a nucleic acid molecule
comprising” a particular nucleotide sequence does not
encompass intact chromosomes. Isolated nucleic acid mol-
ecules “comprising” specified nucleic acid sequences can
include, in addition to the specified sequences, coding
sequences for up to ten or even up to twenty other proteins or
portions thereof, or can include operably linked regulatory
sequences that control expression of the coding region of the
recited nucleic acid sequences, and/or can include vector
sequences.

[0172] Unless specified otherwise, the left-hand end of any
single-stranded polynucleotide sequence discussed herein is
the 5' end; the left-hand direction of double-stranded poly-
nucleotide sequences is referred to as the 5' direction. The
direction of 5' to 3' addition of nascent RNA transcripts is
referred to as the transcription direction; sequence regions on
the DNA strand having the same sequence as the RNA tran-
script that are 5'to the 5' end of the RNA transcript are referred



US 2012/0020975 Al

to as “upstream sequences;” sequence regions on the DNA
strand having the same sequence as the RNA transcript that
are 3' to the 3' end of the RNA transcript are referred to as
“downstream sequences.”

[0173] The term “control sequence” refers to a polynucle-
otide sequence that can affect the expression and processing
of coding sequences to which it is ligated. The nature of such
control sequences can depend upon the host organism. In
particular embodiments, control sequences for prokaryotes
can include a promoter, a ribosomal binding site, and a tran-
scription termination sequence. For example, control
sequences for eukaryotes can include promoters comprising
one or a plurality of recognition sites for transcription factors,
transcription enhancer sequences, and transcription termina-
tion sequence. “Control sequences” can include leader
sequences and/or fusion partner sequences.

[0174] The term “vector” means any molecule or entity
(e.g., nucleic acid, plasmid, bacteriophage or virus) used to
transfer protein coding information into a host cell.

[0175] The term “expression vector” or “expression con-
struct” refers to a vector that is suitable for transformation of
a host cell and contains nucleic acid sequences that direct
and/or control (in conjunction with the host cell) expression
of one or more heterologous coding regions operatively
linked thereto. An expression construct can include, but is not
limited to, sequences that affect or control transcription,
translation, and, if introns are present, affect RNA splicing of
a coding region operably linked thereto.

[0176] As used herein, “operably linked” means that the
components to which the term is applied are in a relationship
that allows them to carry out their inherent functions under
suitable conditions. For example, a control sequence in a
vector that is “operably linked” to a protein coding sequence
is ligated thereto so that expression of the protein coding
sequence is achieved under conditions compatible with the
transcriptional activity of the control sequences.

[0177] The term “host cell” means a cell that has been
transformed, or is capable of being transformed, with a
nucleic acid sequence and thereby expresses a gene of inter-
est. The term includes the progeny of the parent cell, whether
or not the progeny is identical in morphology or in genetic
make-up to the original parent cell, so long as the gene of
interest is present.

[0178] The term “transfection” means the uptake of foreign
orexogenous DNA by acell, and a cell has been “transfected”
when the exogenous DNA has been introduced inside the cell
membrane. A number of transfection techniques are well
known in the art and are disclosed herein. See, e.g., Graham et
al., 1973, Virology 52:456; Sambrook et al., 2001, Molecular
Cloning: A Laboratory Manual, supra; Davis et al., 1986,
Basic Methods in Molecular Biology, Elsevier; Chu et al.,
1981, Gene 13:197. Such techniques can be used to introduce
one or more exogenous DNA moieties into suitable host cells.
[0179] The term “transformation” refers to a change in a
cell’s genetic characteristics, and a cell has been transformed
when it has been modified to contain new DNA or RNA. For
example, a cell is transformed where it is genetically modified
from its native state by introducing new genetic material via
transfection, transduction, or other techniques. Following
transfection or transduction, the transforming DNA can
recombine with that of the cell by physically integrating into
a chromosome of the cell, or can be maintained transiently as
an episomal element without being replicated, or can repli-
cate independently as a plasmid. A cell is considered to have

Jan. 26, 2012

been “stably transformed” when the transforming DNA is
replicated with the division of the cell.

[0180] The terms “polypeptide” or “protein” means a mac-
romolecule having the amino acid sequence of a native pro-
tein, that is, a protein produced by a naturally-occurring and
non-recombinant cell; or it is produced by a genetically-
engineered or recombinant cell, and comprise molecules hav-
ing the amino acid sequence of the native protein, or mol-
ecules having deletions from, additions to, and/or
substitutions of one or more amino acids of the native
sequence. The term also includes amino acid polymers in
which one or more amino acids are chemical analogs of a
corresponding naturally-occurring amino acid and polymers.
The terms “polypeptide” and “protein” specifically encom-
pass PCSK9 antigen binding proteins, antibodies, or
sequences that have deletions from, additions to, and/or sub-
stitutions of one or more amino acid of antigen-binding pro-
tein. The term “polypeptide fragment” refers to a polypeptide
that has an amino-terminal deletion, a carboxyl-terminal
deletion, and/or an internal deletion as compared with the
full-length native protein. Such fragments can also contain
modified amino acids as compared with the native protein. In
certain embodiments, fragments are about five to 500 amino
acids long. For example, fragments can be at least 5, 6, 8, 10,
14, 20, 50, 70, 100, 110, 150, 200, 250, 300, 350, 400, or 450
amino acids long. Useful polypeptide fragments include
immunologically functional fragments of antibodies, includ-
ing binding domains. In the case of a PCSK9-binding anti-
body, useful fragments include but are not limited to a CDR
region, a variable domain of a heavy and/or light chain, a
portion of an antibody chain or just its variable region includ-
ing two CDRs, and the like.

[0181] The term “isolated protein” referred means that a
subject protein (1) is free of at least some other proteins with
which it would normally be found, (2) is essentially free of
other proteins from the same source, e.g., from the same
species, (3) is expressed by a cell from a different species, (4)
has been separated from at least about 50 percent of poly-
nucleotides, lipids, carbohydrates, or other materials with
which it is associated in nature, (5) is operably associated (by
covalent or noncovalent interaction) with a polypeptide with
which it is not associated in nature, or (6) does not occur in
nature. Typically, an “isolated protein” constitutes at least
about 5%, at least about 10%, at least about 25%, or at least
about 50% of a given sample. Genomic DNA, cDNA, mRNA
or other RNA, of synthetic origin, or any combination thereof
can encode such an isolated protein. Preferably, the isolated
protein is substantially free from proteins or polypeptides or
other contaminants that are found in its natural environment
that would interfere with its therapeutic, diagnostic, prophy-
lactic, research or other use.

[0182] Theterm “amino acid” includes its normal meaning
in the art.
[0183] A “variant” of a polypeptide (e.g., an antigen bind-

ing protein, or an antibody) comprises an amino acid
sequence wherein one or more amino acid residues are
inserted into, deleted from and/or substituted into the amino
acid sequence relative to another polypeptide sequence. Vari-
ants include fusion proteins.

[0184] The term “identity” refers to a relationship between
the sequences of two or more polypeptide molecules or two or
more nucleic acid molecules, as determined by aligning and
comparing the sequences. “Percent identity” means the per-
cent of identical residues between the amino acids or nucle-
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otides in the compared molecules and is calculated based on
the size of the smallest of the molecules being compared. For
these calculations, gaps in alignments (if any) are preferably
addressed by a particular mathematical model or computer
program (i.e., an “algorithm”). Methods that can be used to
calculate the identity of the aligned nucleic acids or polypep-
tides include those described in Computational Molecular
Biology, (Lesk, A. M., ed.), 1988, New York: Oxford Univer-
sity Press; Biocomputing Informatics and Genome Projects,
(Smith, D. W, ed.), 1993, New York: Academic Press; Com-
puter Analysis of Sequence Data, Part I, (Griffin, A. M., and
Griffin, H. G, eds.), 1994, New Jersey: Humana Press; von
Heinje, G., 1987, Sequence Analysis in Molecular Biology,
New York: Academic Press; Sequence Analysis Primer,
(Gribskov, M. and Devereux, J., eds.), 1991, New York: M.
Stockton Press; and Carillo et al., 1988, SIAM J. Applied
Math. 48:1073.
[0185] In calculating percent identity, the sequences being
compared are typically aligned in a way that gives the largest
match between the sequences. One example of a computer
program that can be used to determine percent identity is the
GCG program package, which includes GAP (Devereux et
al., 1984, Nucl. Acid Res. 12:387; Genetics Computer Group,
University of Wisconsin, Madison, Wis.). The computer algo-
rithm GAP is used to align the two polypeptides or polynucle-
otides for which the percent sequence identity is to be deter-
mined. The sequences are aligned for optimal matching of
their respective amino acid or nucleotide (the “matched
span”, as determined by the algorithm). A gap opening pen-
alty (which is calculated as 3x the average diagonal, wherein
the “average diagonal” is the average of the diagonal of the
comparison matrix being used; the “diagonal” is the score or
number assigned to each perfect amino acid match by the
particular comparison matrix) and a gap extension penalty
(which is usually V1o times the gap opening penalty), as well
as a comparison matrix such as PAM 250 or BLOSUM 62 are
used in conjunction with the algorithm. In certain embodi-
ments, a standard comparison matrix (see, Dayhoff et al.,
1978, Atlas of Protein Sequence and Structure 5:345-352 for
the PAM 250 comparison matrix; Henikoff et al., 1992, Proc.
Natl. Acad. Sci. U.S.A. 89:10915-10919 for the BLOSUM 62
comparison matrix) is also used by the algorithm.
[0186] Examples of parameters that can be employed in
determining percent identity for polypeptides or nucleotide
sequences using the GAP program are the following:
[0187] Algorithm: Needleman etal., 1970, 1 J. Mol. Biol.
48:443-453
[0188] Comparison matrix: BLOSUM 62 from Henikoft
etal., 1992, supra
[0189] Gap Penalty: 12 (but with no penalty for end
gaps)
[0190] Gap Length Penalty: 4
[0191] Threshold of Similarity: O
[0192] Certain alignment schemes for aligning two amino
acid sequences may result in matching of only a short region
of'the two sequences, and this small aligned region may have
very high sequence identity even though there is no signifi-
cant relationship between the two full-length sequences.
Accordingly, the selected alignment method (GAP program)
can be adjusted if so desired to result in an alignment that
spans at least 50 or other number of contiguous amino acids of
the target polypeptide.
[0193] As used herein, the twenty conventional (e.g., natu-
rally occurring) amino acids and their abbreviations follow
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conventional usage. See Immunology—A Synthesis (2nd Edi-
tion, E. S. Golub and D. R. Gren, Eds., Sinauer Associates,
Sunderland, Mass. (1991)), which is incorporated herein by
reference for any purpose. Stereoisomers (e.g., D-amino
acids) of the twenty conventional amino acids, unnatural
amino acids such as a.-, a-disubstituted amino acids, N-alkyl
amino acids, lactic acid, and other unconventional amino
acids can also be suitable components for polypeptides of the
present invention. Examples of unconventional amino acids
include: 4-hydroxyproline, y-carboxyglutamate, e-N,N,N-
trimethyllysine, e-N-acetyllysine, O-phosphoserine, N-ace-
tylserine, N-formylmethionine, 3-methylhistidine, 5-hy-
droxylysine, o-N-methylarginine, and other similar amino
acids and imino acids (e.g., 4-hydroxyproline). In the
polypeptide notation used herein, the left-hand direction is
the amino terminal direction and the right-hand direction is
the carboxy-terminal direction, in accordance with standard
usage and convention.

[0194] Similarly, unless specified otherwise, the left-hand
end of single-stranded polynucleotide sequences is the 5' end;
the left-hand direction of double-stranded polynucleotide
sequences is referred to as the 5' direction. The direction of 5'
to 3' addition of nascent RNA transcripts is referred to as the
transcription direction; sequence regions on the DNA strand
having the same sequence as the RNA and which are 5' to the
5' end of the RNA transcript are referred to as “upstream
sequences”; sequence regions on the DNA strand having the
same sequence as the RNA and which are 3' to the 3' end of the
RNA transcript are referred to as “downstream sequences.”
[0195] Conservative amino acid substitutions can encom-
pass non-naturally occurring amino acid residues, which are
typically incorporated by chemical peptide synthesis rather
than by synthesis in biological systems. These include pepti-
domimetics and other reversed or inverted forms of amino
acid moieties.

[0196] Naturally occurring residues can be divided into
classes based on common side chain properties:

[0197] 1) hydrophobic: norleucine, Met, Ala, Val, Leu, Ile;
[0198] 2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
[0199] 3) acidic: Asp, Glu;

[0200] 4) basic: His, Lys, Arg;

[0201] 5) residues that influence chain orientation: Gly,
Pro; and

[0202] 6) aromatic: Trp, Tyr, Phe.

For example, non-conservative substitutions can involve the
exchange of a member of one of these classes for a member
from another class. Such substituted residues can be intro-
duced, for example, into regions of a human antibody that are
homologous with non-human antibodies, or into the non-
homologous regions of the molecule.

[0203] Inmaking changes to the antigen binding protein or
the PCSKO9 protein, according to certain embodiments, the
hydropathic index of amino acids can be considered. Each
amino acid has been assigned a hydropathic index on the basis
of its hydrophobicity and charge characteristics. They are:
isoleucine (+4.5); valine (+4.2); leucine (+3.8); phenylala-
nine (+2.8); cysteine/cystine (+2.5); methionine (+1.9); ala-
nine (+1.8); glycine (-0.4); threonine (-0.7); serine (=0.8);
tryptophan (-0.9); tyrosine (-1.3); proline (-1.6); histidine
(-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-3.5);
asparagine (=3.5); lysine (-3.9); and arginine (-4.5).

[0204] Theimportance ofthe hydropathic amino acid index
in conferring interactive biological function on a protein is
understood in the art. Kyte et al., J. Mol. Biol., 157:105-131
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(1982). It is known that certain amino acids can be substituted
for other amino acids having a similar hydropathic index or
score and still retain a similar biological activity. In making
changes based upon the hydropathic index, in certain embodi-
ments, the substitution of amino acids whose hydropathic
indices are within +2 is included. In certain embodiments,
those which are within %=1 are included, and in certain
embodiments, those within +0.5 are included.

[0205] Itis also understood in the art that the substitution of
like amino acids can be made effectively on the basis of
hydrophilicity, particularly where the biologically functional
protein or peptide thereby created is intended for use in
immunological embodiments, as in the present case. In cer-
tain embodiments, the greatest local average hydrophilicity
of'a protein, as governed by the hydrophilicity of its adjacent
amino acids, correlates with its immunogenicity and antige-
nicity, i.e., with a biological property of the protein.

[0206] The following hydrophilicity values have been
assigned to these amino acid residues: arginine (+3.0); lysine
(+3.0); aspartate (+3.0x1); glutamate (+3.0x1); serine (+0.3);
asparagine (+0.2); glutamine (+0.2); glycine (0); threonine
(-0.4); proline (-0.5x1); alanine (-0.5); histidine (-0.5); cys-
teine (-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8);
isoleucine (-1.8); tyrosine (-2.3); phenylalanine (-2.5) and
tryptophan (-3.4). In making changes based upon similar
hydrophilicity values, in certain embodiments, the substitu-
tion of amino acids whose hydrophilicity values are within +2
is included, in certain embodiments, those which are within
+1 are included, and in certain embodiments, those within
%0.5 are included. One can also identify epitopes from pri-
mary amino acid sequences on the basis of hydrophilicity.
These regions are also referred to as “epitopic core regions.”

[0207] Exemplary amino acid substitutions are set forth in
Table 1.
TABLE 1
Amino Acid Substitutions
Original Preferred
Residues Exemplary Substitutions Substitutions
Ala Val, Leu, Ile Val
Arg Lys, Gln, Asn Lys
Asn Gln Gln
Asp Glu Glu
Cys Ser, Ala Ser
Gln Asn Asn
Glu Asp Asp
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
Ile Leu, Val, Met, Ala, Leu
Phe, Norleucine
Leu Norleucine, Ile, Ile
Val, Met, Ala, Phe
Lys Arg, 1,4 Diamino-butyric Arg
Acid, Gln, Asn
Met Leu, Phe, Ile Leu
Phe Leu, Val, lle, Ala, Leu
Tyr
Pro Ala Gly
Ser Thr, Ala, Cys Thr
Thr Ser Ser
Trp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser Phe
Val Ile, Met, Leu, Phe, Leu
Ala, Norleucine
[0208] The term “derivative” refers to a molecule that

includes a chemical modification other than an insertion,
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deletion, or substitution of amino acids (or nucleic acids). In
certain embodiments, derivatives comprise covalent modifi-
cations, including, but not limited to, chemical bonding with
polymers, lipids, or other organic or inorganic moieties. In
certain embodiments, a chemically modified antigen binding
protein can have a greater circulating half-life than an antigen
binding protein that is not chemically modified. In certain
embodiments, a chemically modified antigen binding protein
can have improved targeting capacity for desired cells, tis-
sues, and/or organs. In some embodiments, a derivative anti-
gen binding protein is covalently modified to include one or
more water soluble polymer attachments, including, but not
limited to, polyethylene glycol, polyoxyethylene glycol, or
polypropylene glycol. See, e.g., U.S. Pat. Nos. 4,640,835,
4,496,689, 4,301,144, 4,670,417, 4,791,192 and 4,179,337.
In certain embodiments, a derivative antigen binding protein
comprises one or more polymer, including, but not limited to,
monomethoxy-polyethylene glycol, dextran, cellulose, or
other carbohydrate based polymers, poly-(N-vinyl pyrroli-
done)-polyethylene glycol, propylene glycol homopolymers,
a polypropylene oxide/ethylene oxide co-polymer, polyoxy-
ethylated polyols (e.g., glycerol) and polyvinyl alcohol, as
well as mixtures of such polymers.

[0209] In certain embodiments, a derivative is covalently
modified with polyethylene glycol (PEG) subunits. In certain
embodiments, one or more water-soluble polymer is bonded
at one or more specific position, for example at the amino
terminus, of a derivative. In certain embodiments, one or
more water-soluble polymer is randomly attached to one or
more side chains of a derivative. In certain embodiments,
PEG is used to improve the therapeutic capacity for an anti-
gen binding protein. In certain embodiments, PEG is used to
improve the therapeutic capacity for a humanized antibody.
Certain such methods are discussed, for example, in U.S. Pat.
No. 6,133,426, which is hereby incorporated by reference for

any purpose.
[0210] Peptide analogs are commonly used in the pharma-
ceutical industry as non-peptide drugs with properties analo-
gous to those of the template peptide. These types of non-
peptide compound are termed ‘“‘peptide mimetics” or
“peptidomimetics.” Fauchere, J., Adv. Drug Res., 15:29
(1986); Veber & Freidinger, TINS, p. 392 (1985); and Evans
etal.,J. Med. Chem., 30:1229 (1987), which are incorporated
herein by reference for any purpose. Such compounds are
often developed with the aid of computerized molecular mod-
eling. Peptide mimetics that are structurally similar to thera-
peutically useful peptides can be used to produce a similar
therapeutic or prophylactic effect. Generally, peptidomimet-
ics are structurally similar to a paradigm polypeptide (i.e., a
polypeptide that has a biochemical property or pharmacologi-
cal activity), such as human antibody, but have one or more
peptide linkages optionally replaced by a linkage selected
from: —CH, NH—, —CH,S—, —CH,—CH,—,
—CH—CH-(cis and trans), —COCH,—CH(OH)CH,—,
and —CH, SO—, by methods well known in the art. System-
atic substitution of one or more amino acids of a consensus
sequence with a D-amino acid of the same type (e.g., D-lysine
in place of L-lysine) can be used in certain embodiments to
generate more stable peptides. In addition, constrained pep-
tides comprising a consensus sequence or a substantially
identical consensus sequence variation can be generated by
methods known in the art (Rizo and Gierasch, Ann. Rev.
Biochem., 61:387 (1992), incorporated herein by reference
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for any purpose); for example, by adding internal cysteine
residues capable of forming intramolecular disulfide bridges
which cyclize the peptide.

[0211] The term “naturally occurring” as used throughout
the specification in connection with biological materials such
as polypeptides, nucleic acids, host cells, and the like, refers
to materials which are found in nature or a form of the mate-
rials that is found in nature.

[0212] An “antigen binding protein” (“ABP”) as used
herein means any protein that binds a specified target antigen.
In the instant application, the specified target antigen is the
PCSKO9 protein or fragment thereof “Antigen binding pro-
tein” includes but is not limited to antibodies and binding
parts thereof, such as immunologically functional fragments.
Peptibodies are another example of antigen binding proteins.
The term “immunologically functional fragment” (or simply
“fragment”) of an antibody or immunoglobulin chain (heavy
or light chain) antigen binding protein, as used herein, is a
species of antigen binding protein comprising a portion (re-
gardless of how that portion is obtained or synthesized) of an
antibody that lacks at least some of the amino acids present in
a full-length chain but which is still capable of specifically
binding to an antigen. Such fragments are biologically active
in that they bind to the target antigen and can compete with
other antigen binding proteins, including intact antibodies,
for binding to a given epitope. In some embodiments, the
fragments are neutralizing fragments. In some embodiments,
the fragments can block or reduce the likelihood of the inter-
action between LDLR and PCSK9. In one aspect, such a
fragment will retain at least one CDR present in the full-
length light or heavy chain, and in some embodiments will
comprise a single heavy chain and/or light chain or portion
thereof. These biologically active fragments can be produced
by recombinant DNA techniques, or can be produced by
enzymatic or chemical cleavage of antigen binding proteins,
including intact antibodies. Immunologically functional
immunoglobulin fragments include, but are not limited to,
Fab, a diabody (heavy chain variable domain on the same
polypeptide as a light chain variable domain, connected via a
short peptide linker that is too short to permit pairing between
the two domains on the same chain), Fab', F(ab'),, Fv, domain
antibodies and single-chain antibodies, and can be derived
from any mammalian source, including but not limited to
human, mouse, rat, camelid or rabbit. It is further contem-
plated that a functional portion of the antigen binding proteins
disclosed herein, for example, one or more CDRs, could be
covalently bound to a second protein or to a small molecule to
create a therapeutic agent directed to a particular target in the
body, possessing bifunctional therapeutic properties, or hav-
ing a prolonged serum half-life. As will be appreciated by one
of skill in the art, an antigen binding protein can include
nonprotein components. In some sections of the present dis-
closure, examples of ABPs are described herein in terms of
“number/letter/number” (e.g., 25A7). In these cases, the
exact name denotes a specific antibody. That is, an ABP
named 25A7 is not necessarily the same as an antibody named
25A7.1, (unless they are explicitly taught as the same in the
specification, e.g., 25A7 and 25A7.3). As will be appreciated
by one of skill in the art, in some embodiments LDLR is not
an antigen binding protein. In some embodiments, binding
subsections of LDLR are not antigen binding proteins, e.g.,
EGFa. In some embodiments, other molecules through which
PCSKO9 signals in vivo are not antigen binding proteins. Such
embodiments will be explicitly identified as such.
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[0213] Certain antigen binding proteins described herein
are antibodies or are derived from antibodies. In certain
embodiments, the polypeptide structure of the antigen bind-
ing proteins is based on antibodies, including, but not limited
to, monoclonal antibodies, bispecific antibodies, minibodies,
domain antibodies, synthetic antibodies (sometimes referred
to herein as “antibody mimetics™), chimeric antibodies,
humanized antibodies, human antibodies, antibody fusions
(sometimes referred to herein as “antibody conjugates™), and
fragments thereof, respectively. In some embodiments, the
ABP comprises or consists of avimers (tightly binding pep-
tide). These various antigen binding proteins are further
described herein.

[0214] An “Fc¢” region comprises two heavy chain frag-
ments comprising the C,,1 and C,2 domains of an antibody.
The two heavy chain fragments are held together by two or
more disulfide bonds and by hydrophobic interactions of the
C.3 domains.

[0215] A “Fab fragment” comprises one light chain and the
C,;1 and variable regions of one heavy chain. The heavy chain
of a Fab molecule cannot form a disulfide bond with another
heavy chain molecule.

[0216] A “Fab' fragment” comprises one light chain and a
portion of one heavy chain that contains the VH domain and
the C;1 domain and also the region between the C,;1 and C,,2
domains, such that an interchain disulfide bond can be formed
between the two heavy chains of two Fab' fragments to form
an F(ab'), molecule.

[0217] A “F(ab'), fragment” contains two light chains and
two heavy chains containing a portion of the constant region
between the C,1 and C,2 domains, such that an interchain
disulfide bond is formed between the two heavy chains. A
F(ab"), fragment thus is composed of two Fab' fragments that
are held together by a disulfide bond between the two heavy
chains.

[0218] The “Fv region” comprises the variable regions
from both the heavy and light chains, but lacks the constant
regions.

[0219] “Single-chain antibodies” are Fv molecules in
which the heavy and light chain variable regions have been
connected by a flexible linker to form a single polypeptide
chain, which forms an antigen binding region. Single chain
antibodies are discussed in detail in International Patent
Application Publication No. WO 88/01649 and U.S. Pat. No.
4,946,778 and No. 5,260,203, the disclosures of which are
incorporated by reference.

[0220] A “domain antibody” is an immunologically func-
tional immunoglobulin fragment containing only the variable
region of a heavy chain or the variable region of a light chain.
In some instances, two or more V,, regions are covalently
joined with a peptide linker to create a bivalent domain anti-
body. The two V, regions of a bivalent domain antibody can
target the same or different antigens.

[0221] A “bivalent antigen binding protein” or “bivalent
antibody” comprises two antigen binding sites. In some
instances, the two binding sites have the same antigen speci-
ficities. Bivalent antigen binding proteins and bivalent anti-
bodies can be bispecific, see, infra. A bivalent antibody other
than a “multispecific” or “multifunctional” antibody, in cer-
tain embodiments, typically is understood to have each of its
binding sites identical.

[0222] A “multispecific antigen binding protein” or “mul-
tispecific antibody” is one that targets more than one antigen
or epitope.
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[0223] A “Dbispecific,” “dual-specific” or “bifunctional”
antigen binding protein or antibody is a hybrid antigen bind-
ing protein or antibody, respectively, having two different
antigen binding sites. Bispecific antigen binding proteins and
antibodies are a species of multispecific antigen binding pro-
tein antibody and can be produced by a variety of methods
including, but not limited to, fusion of hybridomas or linking
of Fab' fragments. See, e.g., Songsivilai and Lachmann, 1990,
Clin. Exp. Immunol. 79:315-321; Kostelny et al., 1992, J.
Immunol. 148:1547-1553. The two binding sites of a bispe-
cific antigen binding protein or antibody will bind to two
different epitopes, which can reside on the same or different
protein targets.

[0224] An antigen binding protein is said to “specifically
bind” its target antigen when the dissociation constant (K ) is
=107 M. The ABP specifically binds antigen with “high
affinity” when the K, is =5x10~° M, and with “very high
affinity” when the K ;is =5x107'° M. In one embodiment, the
ABP has a K ;0f =107° M. In one embodiment, the off-rate is
<1x107>. In other embodiments, the ABPs will bind to human
PCSKO with a K, of between about 10~ M and 107! M, and
in yet another embodiment the ABPs will bind with a K ;=5x
1071°. As will be appreciated by one of skill in the art, in some
embodiments, any or all of the antigen binding fragments can
specifically bind to PCSK9.

[0225] An antigen binding protein is “selective” when it
binds to one target more tightly than it binds to a second
target.

[0226] “Antigen binding region” means a protein, or a por-
tion of a protein, that specifically binds a specified antigen
(e.g., a paratope). For example, that portion of an antigen
binding protein that contains the amino acid residues that
interact with an antigen and confer on the antigen binding
protein its specificity and affinity for the antigen is referred to
as “antigen binding region.” An antigen binding region typi-
cally includes one or more “complementary binding regions”
(“CDRs”). Certain antigen binding regions also include one
or more “framework” regions. A “CDR” is an amino acid
sequence that contributes to antigen binding specificity and
affinity. “Framework™ regions can aid in maintaining the
proper conformation of the CDRs to promote binding
between the antigen binding region and an antigen. Structur-
ally, framework regions can be located in antibodies between
CDRs. Examples of framework and CDR regions are shown
in FIGS. 2A-3D,3CCC-311], and 15A-15D. In some embodi-
ments, the sequences for CDRs for the light chain of antibody
3B6 are as follows: CDR1 TLSSGYSSYEVD (SEQ ID NO:
279); CDR2VDTGGIVGSKGE (SEQ ID NO: 280); CDR3
GADHGSGTNFVVV (SEQ ID NO: 281), and the FRs are as
follows: FR1 QPVLTQPLFASASLGASVTLTIC (SEQ ID
NO: 282); FR2 WYQQRPGKGPRFVMR (SEQ ID NO:
283); FR3 GIPDRFSVLGSGLNRYLTIKNIQEEDES-
DYHC (SEQ ID NO: 284); and FR4 FGGGTKLTVL (SEQ
1D NO: 285).

[0227] Incertain aspects, recombinant antigen binding pro-
teins that bind PCSK9, for example human PCSK®9, are pro-
vided. In this context, a “recombinant antigen binding pro-
tein” is a protein made using recombinant techniques, i.e.,
through the expression of a recombinant nucleic acid as
described herein. Methods and techniques for the production
of recombinant proteins are well known in the art.

[0228] The term “antibody” refers to an intact immunoglo-
bulin of any isotype, or a fragment thereof that can compete
with the intact antibody for specific binding to the target
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antigen, and includes, for instance, chimeric, humanized,
fully human, and bispecific antibodies. An “antibody” is a
species of an antigen binding protein. An intact antibody will
generally comprise at least two full-length heavy chains and
two full-length light chains, but in some instances can include
fewer chains such as antibodies naturally occurring in cam-
elids which can comprise only heavy chains. Antibodies can
be derived solely from a single source, or can be “chimeric,”
that is, different portions of the antibody can be derived from
two different antibodies as described further below. The anti-
gen binding proteins, antibodies, or binding fragments can be
produced in hybridomas, by recombinant DNA techniques,
or by enzymatic or chemical cleavage of intact antibodies.
Unless otherwise indicated, the term “antibody” includes, in
addition to antibodies comprising two full-length heavy
chains and two full-length light chains, derivatives, variants,
fragments, and muteins thereof, examples of which are
described below. Furthermore, unless explicitly excluded,
antibodies include monoclonal antibodies, bispecific anti-
bodies, minibodies, domain antibodies, synthetic antibodies
(sometimes referred to herein as “antibody mimetics™), chi-
meric antibodies, humanized antibodies, human antibodies,
antibody fusions (sometimes referred to herein as “antibody
conjugates”), and fragments thereof, respectively. In some
embodiments, the term also encompasses peptibodies.

[0229] Naturally occurring antibody structural units typi-
cally comprise a tetramer. Each such tetramer typically is
composed of two identical pairs of polypeptide chains, each
pair having one full-length “light” (in certain embodiments,
about 25 kDa) and one full-length “heavy” chain (in certain
embodiments, about 50-70 kDa). The amino-terminal portion
of'each chain typically includes a variable region of about 100
to 110 or more amino acids that typically is responsible for
antigen recognition. The carboxy-terminal portion of each
chain typically defines a constant region that can be respon-
sible for effector function. Human light chains are typically
classified as kappa and lambda light chains. Heavy chains are
typically classified as mu, delta, gamma, alpha, or epsilon,
and define the antibody’s isotype as IgM, IgD, IgG, IgA, and
IgE, respectively. IgG has several subclasses, including, but
not limited to, IgG1, IgG2, 1gG3, and IgG4. IgM has sub-
classes including, but not limited to, IgM1 and IgM?2. IgA is
similarly subdivided into subclasses including, but not lim-
ited to, IgAl and IgA2. Within full-length light and heavy
chains, typically, the variable and constant regions are joined
by a “J” region of about 12 or more amino acids, with the
heavy chain also including a “D” region of about 10 more
amino acids. See, e.g., Fundamental Immunology, Ch. 7
(Paul, W, ed., 2nd ed. Raven Press, N.Y. (1989)) (incorpo-
rated by reference in its entirety for all purposes). The vari-
able regions of each light/heavy chain pair typically form the
antigen binding site.

[0230] The variable regions typically exhibit the same gen-
eral structure of relatively conserved framework regions (FR)
joined by three hyper variable regions, also called comple-
mentarity determining regions or CDRs. The CDRs from the
two chains of each pair typically are aligned by the framework
regions, which can enable binding to a specific epitope. From
N-terminal to C-terminal, both light and heavy chain variable
regions typically comprise the domains FR1, CDR1, FR2,
CDR2, FR3, CDR3 and FR4. The assignment of amino acids
to each domain is typically in accordance with the definitions
of Kabat Sequences of Proteins of Immunological Interest
(National Institutes of Health, Bethesda, Md. (1987 and
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1991)), or Chothia & Lesk, J. Mol. Biol., 196:901-917
(1987); Chothia et al., Nature, 342:878-883 (1989).

[0231] In certain embodiments, an antibody heavy chain
binds to an antigen in the absence of an antibody light chain.
In certain embodiments, an antibody light chain binds to an
antigen in the absence of an antibody heavy chain. In certain
embodiments, an antibody binding region binds to an antigen
in the absence of an antibody light chain. In certain embodi-
ments, an antibody binding region binds to an antigen in the
absence of an antibody heavy chain. In certain embodiments,
an individual variable region specifically binds to an antigen
in the absence of other variable regions.

[0232] In certain embodiments, definitive delineation of a
CDR and identification of residues comprising the binding
site of an antibody is accomplished by solving the structure of
the antibody and/or solving the structure of the antibody-
ligand complex. In certain embodiments, that can be accom-
plished by any of a variety of techniques known to those
skilled in the art, such as X-ray crystallography. In certain
embodiments, various methods of analysis can be employed
to identify or approximate the CDR regions. Examples of
such methods include, but are not limited to, the Kabat defi-
nition, the Chothia definition, the AbM definition and the
contact definition.

[0233] The Kabat definition is a standard for numbering the
residues in an antibody and is typically used to identify CDR
regions. See, e.g., Johnson & Wu, Nucleic Acids Res., 28:
214-8 (2000). The Chothia definition is similar to the Kabat
definition, but the Chothia definition takes into account posi-
tions of certain structural loop regions. See, e.g., Chothia et
al., J. Mol. Biol., 196: 901-17 (1986); Chothia et al., Nature,
342: 877-83 (1989). The AbM definition uses an integrated
suite of computer programs produced by Oxtord Molecular
Group that model antibody structure. See, e.g., Martin et al.,
Proc Natl Acad Sci (USA), 86:9268-9272 (1989); “AbM™, A
Computer Program for Modeling Variable Regions of Anti-
bodies,” Oxford, UK; Oxford Molecular, Ltd. The AbM defi-
nition models the tertiary structure of an antibody from pri-
mary sequence using a combination of knowledge databases
and ab initio methods, such as those described by Samudrala
et al., “Ab Initio Protein Structure Prediction Using a Com-
bined Hierarchical Approach,” in PROTEINS, Structure,
Function and Genetics Suppl., 3:194-198 (1999). The contact
definition is based on an analysis of the available complex
crystal structures. See, e.g., MacCallum et al., J. Mol. Biol.,
5:732-45 (1996).

[0234] By convention, the CDR regions in the heavy chain
are typically referred to as H1, H2, and H3 and are numbered
sequentially in the direction from the amino terminus to the
carboxy terminus. The CDR regions in the light chain are
typically referred to as [L1, .2, and [.3 and are numbered
sequentially in the direction from the amino terminus to the
carboxy terminus.

[0235] The term “light chain” includes a full-length light
chain and fragments thereof having sufficient variable region
sequence to confer binding specificity. A full-length light
chain includes a variable region domain, V;, and a constant
region domain, C;. The variable region domain of the light
chain is at the amino-terminus of the polypeptide. Light
chains include kappa chains and lambda chains.

[0236] The term “heavy chain” includes a full-length heavy
chain and fragments thereof having sufficient variable region
sequence to confer binding specificity. A full-length heavy
chain includes a variable region domain, V,, and three con-
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stant region domains, C,,1, C52, and C,3. The V; domain is
atthe amino-terminus of the polypeptide, and the C,, domains
are at the carboxyl-terminus, with the C3 being closest to the
carboxy-terminus of the polypeptide. Heavy chains can be of
any isotype, including IgG (including IgG1, IgG2, IgG3 and
IgG4 subtypes), IgA (including IgAl and IgA2 subtypes),
IgM and IgE.

[0237] A bispecific or bifunctional antibody typically is an
artificial hybrid antibody having two different heavy/light
chain pairs and two different binding sites. Bispecific anti-
bodies can be produced by a variety of methods including, but
not limited to, fusion of hybridomas or linking of Fab' frag-
ments. See, e.g., Songsivilai et al., Clin. Exp. Immunol., 79:
315-321 (1990); Kostelny et al., J. Immunol., 148:1547-1553
(1992).

[0238] Some species of mammals also produce antibodies
having only a single heavy chain.

[0239] Each individual immunoglobulin chain is typically
composed of several “immunoglobulin domains,” each con-
sisting of roughly 90 to 110 amino acids and having a char-
acteristic folding pattern. These domains are the basic units of
which antibody polypeptides are composed. In humans, the
IgA and IgD isotypes contain four heavy chains and four light
chains; the IgG and IgE isotypes contain two heavy chains
and two light chains; and the IgM isotype contains five heavy
chains and five light chains. The heavy chain C region typi-
cally comprises one or more domains that can be responsible
for effector function. The number of heavy chain constant
region domains will depend on the isotype. IgG heavy chains,
for example, contain three C region domains known as C,1,
C.2 and C3. The antibodies that are provided can have any
of'these isotypes and subtypes. In certain embodiments of the
present invention, an anti-PCSK9 antibody is of the IgG2 or
1gG4 subtype.

[0240] The term “variable region” or “variable domain”
refers to a portion of the light and/or heavy chains of an
antibody, typically including approximately the amino-termi-
nal 120 to 130 amino acids in the heavy chain and about 100
to 110 amino terminal amino acids in the light chain. In
certain embodiments, variable regions of different antibodies
differ extensively in amino acid sequence even among anti-
bodies of the same species. The variable region of an antibody
typically determines specificity of a particular antibody for its
target

[0241] The term “neutralizing antigen binding protein” or
“neutralizing antibody” refers to an antigen binding protein
orantibody, respectively, that binds to a ligand and prevents or
reduces the biological effect of that ligand. This can be done,
for example, by directly blocking a binding site on the ligand
or by binding to the ligand and altering the ligand’s ability to
bind through indirect means (such as structural or energetic
alterations in the ligand). In some embodiments, the term can
also denote an antigen binding protein that prevents the pro-
tein to which it is bound from performing a biological func-
tion. In assessing the binding and/or specificity of an antigen
binding protein, e.g., an antibody or immunologically func-
tional fragment thereof, an antibody or fragment can substan-
tially inhibit binding of'a ligand to its binding partner when an
excess of antibody reduces the quantity of binding partner
bound to the ligand by at least about 1-20, 20-30%, 30-40%,
40-50%, 50-60%, 60-70%, 70-80%, 80-85%, 85-90%,
90-95%, 95-97%, 97-98%, 98-99% or more (as measured in
anin vitro competitive binding assay). In some embodiments,
in the case of PCSK9 antigen binding proteins, such a neu-
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tralizing molecule can diminish the ability of PCSK9 to bind
the LDLR. In some embodiments, the neutralizing ability is
characterized and/or described via a competition assay. In
some embodiments, the neutralizing ability is described in
terms of an IC,, or EC,, value. In some embodiments, ABPs
27B2, 13H1, 13B5 and 3C4 are non-neutralizing ABPs, 3B6,
9C9 and 31 A4 are weak neutralizers, and the remaining ABPs
in Table 2 are strong neutralizers. In some embodiments, the
antibodies or antigen binding proteins neutralize by binding
to PCSK9 and preventing PCSK9 from binding to LDLR (or
reducing the ability of PCSK9 to bind to LDLR). In some
embodiments, the antibodies or ABPs neutralize by binding
to PCSKO9, and while still allowing PCSK9 to bind to LDLR,
preventing or reducing the PCSK9 mediated degradation of
LDLR. Thus, in some embodiments, a neutralizing ABP or
antibody can still permit PCSK9/LLDLR binding, but will
prevent (or reduce) subsequent PCSK9 involved degradation
of LDLR.

[0242] The term “target” refers to a molecule or a portion of
a molecule capable of being bound by an antigen binding
protein. In certain embodiments, a target can have one or
more epitopes. In certain embodiments, a target is an antigen.
The use of “antigen” in the phrase “antigen binding protein”
simply denotes that the protein sequence that comprises the
antigen can be bound by an antibody. In this context, it does
not require that the protein be foreign or that it be capable of
inducing an immune response.

[0243] The term “compete” when used in the context of
antigen binding proteins (e.g., neutralizing antigen binding
proteins or neutralizing antibodies) that compete for the same
epitope means competition between antigen binding proteins
as determined by an assay in which the antigen binding pro-
tein (e.g., antibody or immunologically functional fragment
thereof) being tested prevents or inhibits (e.g., reduces) spe-
cific binding of a reference antigen binding protein (e.g., a
ligand, or a reference antibody) to a common antigen (e.g.,
PCSKO or a fragment thereof). Numerous types of competi-
tive binding assays can be used to determine if one antigen
binding protein competes with another, for example: solid
phase direct or indirect radioimmunoassay (MA), solid phase
direct or indirect enzyme immunoassay (EIA), sandwich
competition assay (see, e.g., Stahli et al., 1983, Methods in
Enzymology 9:242-253); solid phase direct biotin-avidin EIA
(see, e.g., Kirkland et al., 1986, J. Immunol. 137:3614-3619)
solid phase direct labeled assay, solid phase direct labeled
sandwich assay (see, e.g., Harlow and Lane, 1988, Antibod-
ies, A Laboratory Manual, Cold Spring Harbor Press); solid
phase direct label RIA using 1-125 label (see, e.g., Morel et
al., 1988, Molec. Immunol. 25:7-15); solid phase direct
biotin-avidin EIA (see, e.g., Cheung, et al., 1990, Virology
176:546-552); and direct labeled RIA (Moldenhauer et al.,
1990, Scand. J. Immunol. 32:77-82). Typically, such an assay
involves the use of purified antigen bound to a solid surface or
cells bearing either of these, an unlabelled test antigen bind-
ing protein and a labeled reference antigen binding protein.
Competitive inhibition is measured by determining the
amount of label bound to the solid surface or cells in the
presence of the test antigen binding protein. Usually the test
antigen binding protein is present in excess. Antigen binding
proteins identified by competition assay (competing antigen
binding proteins) include antigen binding proteins binding to
the same epitope as the reference antigen binding proteins
and antigen binding proteins binding to an adjacent epitope
sufficiently proximal to the epitope bound by the reference
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antigen binding protein for steric hindrance to occur. Addi-
tional details regarding methods for determining competitive
binding are provided in the examples herein. Usually, when a
competing antigen binding protein is present in excess, it will
inhibit (e.g., reduce) specific binding of a reference antigen
binding protein to a common antigen by at least 40-45%,
45-50%, 50-55%, 55-60%, 60-65%, 65-70%, 70-75% or 75%
or more. In some instances, binding is inhibited by at least
80-85%, 85-90%, 90-95%, 95-97%, or 97% or more.

[0244] The term “antigen” refers to a molecule or a portion
of'a molecule capable of being bound by a selective binding
agent, such as an antigen binding protein (including, e.g., an
antibody or immunological functional fragment thereof). In
some embodiments, the antigen is capable of being used in an
animal to produce antibodies capable of binding to that anti-
gen. An antigen can possess one or more epitopes that are
capable of interacting with different antigen binding proteins,
e.g., antibodies.

[0245] The term “epitope” includes any determinant
capable being bound by an antigen binding protein, such as an
antibody or to a T-cell receptor. An epitope is a region of an
antigen that is bound by an antigen binding protein that tar-
gets that antigen, and when the antigen is a protein, includes
specific amino acids that directly contact the antigen binding
protein. Most often, epitopes reside on proteins, but in some
instances can reside on other kinds of molecules, such as
nucleic acids. Epitope determinants can include chemically
active surface groupings of molecules such as amino acids,
sugar side chains, phosphoryl or sulfonyl groups, and can
have specific three dimensional structural characteristics,
and/or specific charge characteristics. Generally, antibodies
specific for a particular target antigen will preferentially rec-
ognize an epitope on the target antigen in a complex mixture
of proteins and/or macromolecules.

[0246] As used herein, “substantially pure” means that the
described species of molecule is the predominant species
present, that is, on a molar basis it is more abundant than any
other individual species in the same mixture. In certain
embodiments, a substantially pure molecule is a composition
wherein the object species comprises at least 50% (on a molar
basis) of all macromolecular species present. In other
embodiments, a substantially pure composition will comprise
at least 80%, 85%, 90%, 95%, or 99% of all macromolecular
species present in the composition. In other embodiments, the
object species is purified to essential homogeneity wherein
contaminating species cannot be detected in the composition
by conventional detection methods and thus the composition
consists of a single detectable macromolecular species.
[0247] Theterm “agent” is used herein to denote a chemical
compound, a mixture of chemical compounds, a biological
macromolecule, or an extract made from biological materials.
[0248] As used herein, the terms “label” or “labeled” refers
to incorporation of a detectable marker, e.g., by incorporation
of'aradiolabeled amino acid or attachment to a polypeptide of
biotin moieties that can be detected by marked avidin (e.g.,
streptavidin containing a fluorescent marker or enzymatic
activity that can be detected by optical or colorimetric meth-
ods). In certain embodiments, the label or marker can also be
therapeutic. Various methods of labeling polypeptides and
glycoproteins are known in the art and can be used. Examples
of' labels for polypeptides include, but are not limited to, the
following;: radioisotopes or radionuclides (e.g., °H, '*C, *°N,
338, 29Y, *°Te, 1111n, 12°1, *3'1) fluorescent labels (e.g., FITC,
rhodamine, lanthanide phosphors), enzymatic labels (e.g.,
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horseradish peroxidase, p-galactosidase, luciferase, alkaline
phosphatase), chemiluminescent, biotinyl groups, predeter-
mined polypeptide epitopes recognized by a secondary
reporter (e.g., leucine zipper pair sequences, binding sites for
secondary antibodies, metal binding domains, epitope tags).
In certain embodiments, labels are attached by spacer arms of
various lengths to reduce potential steric hindrance.

[0249] The term “biological sample”, as used herein,
includes, but is not limited to, any quantity of a substance
from a living thing or formerly living thing. Such living things
include, but are not limited to, humans, mice, monkeys, rats,
rabbits, and other animals. Such substances include, but are
not limited to, blood, serum, urine, cells, organs, tissues,
bone, bone marrow, lymph nodes, and skin.

[0250] The term “pharmaceutical agent composition” (or
agent or drug) as used herein refers to a chemical compound,
composition, agent or drug capable of inducing a desired
therapeutic effect when properly administered to a patient. It
does not necessarily require more than one type of ingredient.
[0251] The term “therapeutically effective amount” refers
to the amount of a PCSK9 antigen binding protein determined
to produce a therapeutic response in a mammal. Such thera-
peutically effective amounts are readily ascertained by one of
ordinary skill in the art.

[0252] The term “modulator,” as used herein, is a com-
pound that changes or alters the activity or function of a
molecule. For example, a modulator can cause an increase or
decrease in the magnitude of a certain activity or function of
a molecule compared to the magnitude of the activity or
function observed in the absence of the modulator. In certain
embodiments, a modulator is an inhibitor, which decreases
the magnitude of at least one activity or function of a mol-
ecule. Certain exemplary activities and functions of a mol-
ecule include, but are not limited to, binding affinity, enzy-
matic activity, and signal transduction. Certain exemplary
inhibitors include, but are not limited to, proteins, peptides,
antibodies, peptibodies, carbohydrates or small organic mol-
ecules. Peptibodies are described in, e.g., U.S. Pat. No. 6,660,
843 (corresponding to PCT Application No. WO 01/83525).
[0253] The terms “patient” and “subject” are used inter-
changeably and include human and non-human animal sub-
jects as well as those with formally diagnosed disorders, those
without formally recognized disorders, those receiving medi-
cal attention, those at risk of developing the disorders, etc.
[0254] Theterm “treat” and “treatment” includes therapeu-
tic treatments, prophylactic treatments, and applications in
which one reduces the risk that a subject will develop a
disorder or other risk factor. Treatment does not require the
complete curing of a disorder and encompasses embodiments
in which one reduces symptoms or underlying risk factors.
[0255] Theterm “prevent” does not require the 100% elimi-
nation of the possibility of an event. Rather, it denotes that the
likelihood of the occurrence of the event has been reduced in
the presence of the compound or method.

[0256] Standard techniques can be used for recombinant
DNA, oligonucleotide synthesis, and tissue culture and trans-
formation (e.g., electroporation, lipofection). Enzymatic
reactions and purification techniques can be performed
according to manufacturer’s specifications or as commonly
accomplished in the art or as described herein. The foregoing
techniques and procedures can be generally performed
according to conventional methods well known in the art and
as described in various general and more specific references
that are cited and discussed throughout the present specifica-
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tion. See, e.g., Sambrook et al., Molecular Cloning: A Labo-
ratory Manual (2d ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. (1989)), which is incorporated
herein by reference for any purpose. Unless specific defini-
tions are provided, the nomenclatures utilized in connection
with, and the laboratory procedures and techniques of, ana-
lytical chemistry, synthetic organic chemistry, and medicinal
and pharmaceutical chemistry described herein are those well
known and commonly used in the art. Standard techniques
can be used for chemical syntheses, chemical analyses, phar-
maceutical preparation, formulation, and delivery, and treat-
ment of patients.

Antigen Binding Proteins to PCSK9

[0257] Proprotein convertase subtilisin kexin type 9
(PCSKD9) is a serine protease involved in regulating the levels
of'the low density lipoprotein receptor (LDLR) protein (Hor-
ton et al., 2007; Seidah and Prat, 2007). PCSKO is a prohor-
mone-proprotein convertase in the subtilisin (S8) family of
serine proteases (Seidah et al., 2003). An exemplary human
PCSK9 amino acid sequence is presented as SEQ ID NOs: 1
and 3. in FIG. 1A (depicting the “pro” domain of the protein
as underlined) and FIG. 1B (depicting the signal sequence in
bold and the pro domain underlined). An exemplary human
PCSKO9 coding sequence is presented as SEQ ID NO: 2 (FIG.
1B). As described herein, PCSK9 proteins can also include
fragments of the full length PCSK9 protein. The structure of
the PCSK9 protein has recently been solved by two groups
(Cunningham et al., Nature Structural & Molecular Biology,
2007, and Piper et al., Structure, 15:1-8, 2007), the entireties
of’both of which are herein incorporated by reference. PCSK9
includes a signal sequence, a N-terminal prodomain, a sub-
tilisin-like catalytic domain and a C-terminal domain.

[0258] Antigen binding proteins (ABPs) that bind PCSK9,
including human PCSK9, are provided herein. In some
embodiments, the antigen binding proteins provided are
polypeptides which comprise one or more complementary
determining regions (CDRs), as described herein. In some
antigen binding proteins, the CDRs are embedded into a
“framework” region, which orients the CDR(s) such that the
proper antigen binding properties of the CDR(s) is achieved.
In some embodiments, antigen binding proteins provided
herein can interfere with, block, reduce or modulate the inter-
action between PCSK9 and LDLR. Such antigen binding
proteins are denoted as “neutralizing.” In some embodiments,
binding between PCSK9 and LDLR can still occur, even
though the antigen binding protein is neutralizing and bound
to PCSK9. For example, in some embodiments, the ABP
prevents or reduces the adverse influence of PCSK9 on LDLR
without blocking the LDLR binding site on PCSK9. Thus, in
some embodiments, the ABP modulates or alters PCSK9’s
ability to result in the degradation of LDLR, without having to
prevent the binding interaction between PCSK9 and LDLR.
Such ABPs can be specifically described as “non-competi-
tively neutralizing” ABPs. In some embodiments, the neutral-
izing ABP binds to PCSK9 in a location and/or manner that
prevents PCSK9 from binding to LDLR. Such ABPs can be
specifically described as “competitively neutralizing” ABPs.
Both of the above neutralizers can result in a greater amount
of'free LDLR being present in a subject, which results inmore
LDLR binding to LDL (thereby reducing the amount of LDL
in the subject). In turn, this results in a reduction in the amount
of serum cholesterol present in a subject.
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[0259] In some embodiments, the antigen binding proteins
provided herein are capable of inhibiting PCSK9-mediated
activity (including binding). In some embodiments, antigen
binding proteins binding to these epitopes inhibit, inter alia,
interactions between PCSK9 and LDLR and other physi-
ological effects mediated by PCSK9. In some embodiments,
the antigen binding proteins are human, such as fully human
antibodies to PCSK9.

[0260] In some embodiments, the ABP binds to the cata-
Iytic domain of PCSK9. In some embodiments, the ABP
binds to the mature form of PCSKO9. In some embodiments
the ABP binds in the prodomain of PCSK9. In some embodi-
ments, the ABP selectively binds to the mature form of
PCSKO9. In some embodiments, the ABP binds to the catalytic
domain in a manner such that PCSK9 cannot bind or bind as
efficiently to LDLR. In some embodiments, the antigen bind-
ing protein does not bind to the c-terminus of the cataylytic
domain. In some embodiments, the antigen binding protein
does not bind to the n-terminus of the catalytic domain. In
some embodiments, the ABP does not bind to the n- or c-ter-
minus of the PCSKO9 protein. In some embodiments, the ABP
binds to any one of the epitopes bound by the antibodies
discussed herein. In some embodiments, this can be deter-
mined by competition assays between the antibodies dis-
closed herein and other antibodies. In some embodiments, the
ABP binds to an epitope bound by one of the antibodies
described in Table 2. In some embodiments, the antigen bind-
ing proteins bind to a specific conformational state of PCSK9
s0 as to prevent PCSK9 from interacting with LDLR. In some
embodiments, the ABP binds to the V domain of PCSK9. In
some embodiments, the ABP binds to the V domain of
PCSK9 and prevents (or reduces) PCSK9 from binding to
LDLR. Insome embodiments, the ABP binds to the V domain
of PCSK9, and while it does not prevent (or reduce) the
binding of PCSK9 to LDLR, the ABP prevents or reduces the
adverse activities mediated through PCSK9 on LDLR.

[0261] The antigen binding proteins that are disclosed
herein have a variety of utilities. Some of the antigen binding
proteins, for instance, are useful in specific binding assays,
affinity purification of PCSK9, in particular human PCSK9 or
its ligands and in screening assays to identify other antago-
nists of PCSK9 activity. Some of the antigen binding proteins
are useful for inhibiting binding of PCSK9 to LDLR, or
inhibiting PCSK9-mediated activities.

[0262] Theantigen binding proteins can be used in a variety
of'therapeutic applications, as explained herein. For example,
in some embodiments the PCSK9 antigen binding proteins
are useful for treating conditions associated with PCSK9,
such as cholesterol related disorders (or “serum cholesterol
related disorders™) such as hypercholesterolemia, as further
described herein. Other uses for the antigen binding proteins
include, for example, diagnosis of PCSK9-associated dis-
eases or conditions and screening assays to determine the
presence or absence of PCSK9. Some of the antigen binding
proteins described herein are useful in treating consequences,
symptoms, and/or the pathology associated with PCSK9
activity.

[0263] Insome embodiments, the antigen binding proteins
that are provided comprise one or more CDRs (e.g., 1, 2,3, 4,
5 or 6 CDRs). In some embodiments, the antigen binding
protein comprises (a) a polypeptide structure and (b) one or
more CDRs that are inserted into and/or joined to 