
PACAP38 and PACAP27 has not been shown to be different from each other. Unless indicated 

otherwise herein, PACAP or PACAP38 will be used to represent PACAP38, and PACAP27 will 

be used to specify PACAP27. 

Three PACAP receptors have been reported: one that binds PACAP with high affinity 

5 and has a much lower affinity for VIP (PAC1 receptor, or simply "PAC1"), and two that 

recognize PACAP and VIP essentially equally well (VPAC1 and VPAC2 receptors, or simply 

"VPAO" or "VPAC2", respectively) (Vaudry, D., et al. "Pituitary adenylate cyclase-activating 

polypeptide and its receptors: 20 years after the discovery.", Pharmacol Rev. 2009; Sep 

61(3):283-357). 

10 PACAP is capable of binding all three receptors (PACl, VPAC1, VPAC2) with similar 

potency and is thus not particularly selective. VIP, on the other hand, binds with significantly 

higher affinity to VPAC1 and VPAC2, as compared with PACl. Maxadilan, a 65 amino acid 

peptide originally isolated from the sand-fly (Lerner, E.A., et al., "Isolation of maxadilan, a 

potent vasodilatory peptide from the salivary glands of the sand fly Lutzomyia longipalpis", J 

15 Biol Chem. 1991 Jun 15; 266(17): 11234-6; Lerner, E.A., et al., "Maxadilan, a PACl receptor 

agonist from sand flies", Peptides. Sep 2007; 28(9): 1651-1654.), is exquisitely selective for 

PACl compared with VPAC1 or VPAC2, and can thus be used as a PACl-selective agonist. 

SUMMARY 

20 In one aspect, the present invention refers to an isolated antibody or antigen-binding 

fragment thereof that specifically binds human PACL comprising (A) a light chain CDR1 

(C.PRL1) comprising the sequence of SEP ID NO: 1.96, SEQ ID NO: 197. or SEQ ID NO: 208: 

(61 a light chain C.DR2 (C.DR.L2) comprising the sequence of SEP ID NO: 209: (€) a light chain 

CPR3 (CDRL3) comprising the sequence of SEP ID NO: 215: (D) a heavy chain. CDR1 

25 (CDRH.1) comprising the sequence of SEP ID NO: 223. SEP O NO: 225. oi li "40: 233: 

(E) a heavy chain CDR2 (CDRH2) comprising the sequence of SEQ ID NO: 237 or SEQ ID NO: 

238; 3ih' •! } , ('eavv chain CDR.3 (CDR..H3) comprising the sequence of SEP ID NO: 246. SEP 

ID NO: 247. or SEP ID NO: 250. In another aspect, the present invention refers to an isolated 

polynucleotide that encodes an antibody or antigen-binding fragment thereof of the present 

30 invention. In still another aspect, the present invention refers to an expression vector comprising 

the polynucleotide of the present invention. In. still another aspect, the present invention refers to 

a cell line transformed with the expression vector of the present invention.. In another aspect the 

present invention refers to a method of making an antibody or antigen-binding fragment thereof 

of the present invention, comprising preparing the antibody or antigen-binding fragment thereof 
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from the cell line of the present invention that secretes the antibody or antigen-binding fragment 

thereof. In another aspect, the present invention, refers to a pharmaceutical composition 

compri.si.ng the antibody or antigen-binding fragment thereof of the present invention and a 

phannaceutically acceptable excipient. In still another aspect, the present invention refers to the 

use of the antibody or antigen-binding fragment thereof of the present invention, in. the 

manufacture of a medicament for treating a condition associated with PACl in a patient. In one 

example, the •mveBtkm disclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising: (A) a light chain CDR1 comprising (i) 

an amino acid sequence selected from the group consisting of the LC CDR1 sequences set forth 

in Table 4A, (ii) an amino acid sequence at least 90% identical to an amino acid sequence 

selected from the group consisting of the LC CDR1 sequences set forth in Table 4A, or (iii) an 

amino acid sequence at least 95% identical to an amino acid sequence selected from the group 

consisting of the LC CDR1 sequences set forth in Table 4A; (B) a light chain CDR2 comprising 

(i) an amino acid sequence selected from the group consisting of the LC CDR2 sequences set 

forth in Table 4A, (ii) an amino acid sequence at least 90% identical to an amino acid sequence 

selected from the group consisting of the LC CDR2 sequences set forth in Table 4A, or (iii) an 

amino acid sequence at least 95% identical to an amino acid sequence selected from the group 

consisting of the LC CDR2 sequences set forth in Table 4A; and (C) a light chain CDR3 

comprising (i) an amino acid sequence selected from the group consisting of the LC CDR3 

sequences set forth in Table 4A, (ii) an amino acid sequence at least 90% identical to an amino 

acid sequence selected from the group consisting of the LC CDR3 sequences set forth in Table 



4A, or (iii) an amino acid sequence at least 95% identical to an amino acid sequence selected 

from the group consisting of the LC CDR3 sequences set forth in Table 4 A. 
| In another aspeetexample, the invention disclosure includes an antibody or antigen binding fragment thereof, 

wherein (A) the antibody or antigen binding fragment thereof competes for binding, with a Ki of 

5 10 nM or less (e.g., 5 nM or 1 nM), to human PACl with a reference antibody, said reference 

antibody selected from the group consisting of 01B, 14A, 14B, 26A, 26B, 28A, 29A, 29B, 39A, 

and39B; and (B) the antibody or antigen binding fragment thereof specifically binds human 

PACl. 
| In another exampleaspeet, the disclosumnvention includes an isolated antibody or antigen-binding fragment 

10 thereof that specifically binds human PACl, comprising: (A) a heavy chain CDR1 comprising (i) 

an amino acid sequence selected from the group consisting of the HC CDR1 sequences set forth 

in Table 4B, (ii) an amino acid sequence at least 90% identical to an amino acid sequence 

selected from the group consisting of the HC CDR1 sequences set forth in Table 4B, or (iii) an 

amino acid sequence at least 95% identical to an amino acid sequence selected from the group 

15 consisting of the HC CDR1 sequences set forth in Table 4B; (B) a heavy chain CDR2 comprising 

(i) an amino acid sequence selected from the group consisting of the HC CDR2 sequences set 

forth in Table 4B, (ii) an amino acid sequence at least 90% identical to an amino acid sequence 

selected from the group consisting of the HC CDR2 sequences set forth in Table 4B, or (iii) an 

amino acid sequence at least 95% identical to an amino acid sequence selected from the group 

20 consisting of the HC CDR2 sequences set forth in Table 4B; and (C) a heavy chain CDR3 

comprising (i) an amino acid sequence selected from the group consisting of the HC CDR3 

sequences set forth in Table 4B, (ii) an amino acid sequence at least 90% identical to an amino 

acid sequence selected from the group consisting of the HC CDR3 sequences set forth in Table 

4B, or (iii) an amino acid sequence at least 95% identical to an amino acid sequence selected 

25 from the group consisting of the HC CDR3 sequences set forth in Table 4B. 
| In another aspeetexample, the iaveatiendisclosure includes an antibody or antigen binding fragment thereof, 

wherein (A) the CDRLs comprise (i) a CDRL1 selected from the group consisting of CDRL1-C1 

and CDRL1-C2, (ii) a CDRL2 selected from the group consisting of CDRL2-C1, CDRL2-C2, 

and CDRL2-C3, and (iii) a CDRL3 consisting of CDRL3-C1; (B) the CDRHs comprise (i) a 

30 CDRH1 selected from the group consisting of CDRH1-C1 and CDRH1-C2; (ii) a CDRH2 

selected from the group consisting of CDRH2-C1, CDRH2-C2, and CDRH2-C3; and (iii) a 

CDRH3 consisting of CDRH3-C1, and (C) the antibody or antigen binding fragment thereof 

specifically binds human PACl. 
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In one iaaeatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C1, CDRL3-C1, CDRH1-C1, CDRH2-C1, and CDRH3-C1. 

ha another efflbediaaeafexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C1, CDRL3-C1, CDRH1-C1, CDRH2-C2, and CDRH3-C1. 

In another etntedm-egtexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C1, CDRL3-C1, CDRH1-C1, CDRH2-C3, and CDRH3-C1. 

In another fexarople of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C1, CDRL3-C1, CDRH1-C2, CDRH2-C1, and CDRH3-C1. 

In another ejabedkaeBtexample of the above, the antibody or antigen binding fragment thereof 

10 comprises CDRLl-CI, CDRL2-C1, CDRL3-C1, CDRH1-C2, CDRH2-C2, and CDRH3-C1. 

In another eH&edkaentexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C1, CDRL3-C1, CDRH1-C2, CDRH2-C3, and CDRH3-C1. 

In another efflbedimefttexarople of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C2, CDRL3-C1, CDRH1-C1, CDRH2-C1, and CDRH3-C1. 

15 In another embefeaeRtexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C2, CDRL3-C1, CDRH1-C1, CDRH2-C2, and CDRH3-C1. 

In another embod imentexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C2, CDRL3-C1, CDRH1-C1, CDRH2-C3, and CDRH3-C1. 

In another embodiiaeatexample of the above, the antibody or antigen binding fragment thereof 

20 comprises CDRLl-CI, CDRL2-C2, CDRL3-C1, CDRH1-C2, CDRH2-C1, and CDRH3-C1. 

In another eabedmeBtexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C2, CDRL3-C1, CDRH1-C2, CDRH2-C2, and CDRH3-C1. 

In another efflbecfoBeatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C2, CDRL3-C1, CDRH1-C2, CDRH2-C3, and CDRH3-C1. 

25 In another embodimaalexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C3, CDRL3-C1, CDRH1-C1, CDRH2-C1, and CDRH3-C1. 

In another embedimefltexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C3, CDRL3-C1, CDRH1-C1, CDRH2-C2, and CDRH3-C1. 

In another ea&odimentexarople of the above, the antibody or antigen binding fragment thereof 

30 comprises CDRLl-CI, CDRL2-C3, CDRL3-C1, CDRH1-C1, CDRH2-C3, and CDRH3-C1. 

In another eial»ed«Beitfexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C3, CDRL3-C1, CDRH1-C2, CDRH2-C1, and CDRH3-C1. 

In another ^example of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C3, CDRL3-C1, CDRH1-C2, CDRH2-C2, and CDRH3-C1. 
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In another emhed-HReatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRLl-CI, CDRL2-C3, CDRL3-C1, CDRH1-C2, CDRH2-C3, and CDRH3-C1. 

In another embedii»eBlexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C1, CDRL3-C1, CDRHl-Cl, CDRH2-C1, and CDRH3-C1. 

5 In another etttbedmeatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C1, CDRL3-C1, CDRHl-Cl, CDRH2-C2, and CDRH3-C1. 

In another efflbedmeBtexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C1, CDRL3-C1, CDRHl-Cl, CDRH2-C3, and CDRH3-C1. 

In another embodimentexample of the above, the antibody or antigen binding fragment thereof 

10 comprises CDRL1-C2, CDRL2-C1, CDRL3-C1, CDRH1-C2, CDRH2-C1, and CDRH3-C1. 

In another lexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C1, CDRL3-C1, CDRH1-C2, CDRH2-C2, and CDRH3-C1. 

In another eBakedraeRtexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C1, CDRL3-C1, CDRH1-C2, CDRH2-C3, and CDRH3-C1. 

15 In another gmfeedBaeBtexampie of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C2, CDRL3-C1, CDRHl-Cl, CDRH2-CL and CDRH3-C1. 

In another eaafecAaeatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C2, CDRL3-C1, CDRHl-Cl, CDRH2-C2, and CDRH3-C1. 

hi another «mbed«»eRtex.ample of the above, the antibody or antigen binding fragment thereof 

20 comprises CDRL1-C2, CDRL2-C2, CDRL3-C1, CDRHl-Cl, CDRH2-C3, and CDRH3-C1. 

In another efflbedaaegtexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C2, CDRL3-C1, CDRH1-C2, CDRH2-C1, and CDRH3-C1. 

In another eH&edmeatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C2, CDRL3-C1, CDRH1-C2, CDRH2-C2, and CDRH3-C1. 

25 In another eifi-bedtateatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C2, CDRL3-C1, CDRH1-C2, CDRH2-C3, and CDRH3-C1. 

In another e«be#B»e»texample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C3, CDRL3-C1, CDRHl-Cl, CDRH2-C1, and CDRH3-C1. 

In another emketfaeatexample of the above, the antibody or antigen binding fragment thereof 

30 comprises CDRL1-C2, CDRL2-C3, CDRL3-C1, CDRHl-Cl, CDRH2-C2, and CDRH3-C1. 

In another embeefateatexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C3, CDRL3-C1, CDRHl-Cl, CDRH2-C3, and CDRH3-C1. 

In another eribefeteaiexaiwple of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C3, CDRL3-C1, CDRH1-C2, CDRH2-C1, and CDRH3-C1. 
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In another embodimentexample of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C3, CDRL3-C1, CDRI I1-C2, CDRH2-C2, and CDRH3-C1. 

In another efflbedkftea&example of the above, the antibody or antigen binding fragment thereof 

comprises CDRL1-C2, CDRL2-C3, CDRL3-C1, CDRH1-C2, CDRH2-C3, and CDRH3-C1. 

5 | In another asaeetexample. the invendondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising (i) heavy chain CDRs CDR1, CDR2 and 

CDR3, each having a sequence of the corresponding heavy chain CDR as above, and (ii) light 

chain CDRs CDR1, CDR2 and CDR3, each having a sequence of the corresponding heavy chain 

CDR as above. 
10 In one ea&eefoaeatexample the iavestjeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-8, CDRH2-2 and CDRH3-3; and light chain 

CDRs: CDRL1-3, CDRL2-2, CDRL3-2. 
| In another eBabedimeatexample the eweafaeadisdosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-11, CDRH2-5 and CDRH3-9; and light chain 

15 CDRs: CDRL1-13, CDRL2-1, CDRL3-1. 
| In another efflbedkaeatexample the jaaveHtieftdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-1, CDRH2-4 and CDRH3-6; and light chain 

CDRs: CDRL1-2, CDRL2-1, CDRL3-1. 
| In another embodimentexaiBple the inventiondisclosure includes an antibody or antigen-binding fragment 

20 thereof, comprising heavy chain CDRs: CDRH1-1, CDRH2-4 and CDRH3-6; and light chain 

CDRs: CDRL1-1, CDRL2-1, CDRL3-1. 
| In another embedHHeatexample the aveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-3, CDRH2-5 and CDRH3-5; and light chain 

CDRs: CDRL1-1, CDRL2-1, CDRL3-1. 
25 In another embodimentexample the inventiondisclosiire includes an antibody or antigen-binding fragment 

In another embedHBeatexample the ioventiondisclos«re includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-9, CDRH2-6 and CDRH3-1; and light chain 

CDRs: CDRL1-4, CDRL2-3, CDRL3-3. 
| In another embodimentexample the inventioftdisclosiire includes an antibody or antigen-binding fragment 

30 thereof, comprising heavy chain CDRs: CDRH1-4, CDRH2-7 and CDRH3-8; and light chain 

CDRs: CDRL1-6, CDRL2-4, CDRL3-5. 
| In another embodaaeatexample the iaveBtjendisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-10, CDRH2-1 and CDRH3-7; and light chain 

CDRs: CDRL1-5, CDRL2-3, CDRL3-4. 
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In another embodimentexample the iaveatfeadisclosuxe includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-6, CDRH2-8 and CDRH3-2; and light chain 

CDRs: CDRL1-7, CDRL2-5, CDRL3-6. 
In another eaAedtmealexampIe the iaveatjeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-7, CDRH2-3 and CDRH3-4; and light chain 

CDRs: CDRL1-8, CDRL2-6, CDRL3-7. 
In another embedHaeatexample the javeafeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-2, CDRH2-8 and CDRH3-2; and light chain 

CDRs: CDRL1-9, CDRL2-5, CDRL3-8. 
In another esBfeedHBeatexample the iaveB&eadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-6, CDRH2-8 and CDRH3-2; and light chain 

CDRs: CDRL1-10, CDRL2-5, CDRL3-6. 
In another embe4kaafttexamp1e the iavefftieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-6, CDRH2-8 and CDRH3-2; and light chain 

CDRs: CDRL1-10, CDRL2-5, CDRL3-6. 
In another effibedHfieatexample the javeafaeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-6, CDRH2-8 and CDRH3-2; and light chain 

CDRs: CDRL1-12, CDRL2-5, CDRL3-6. 
In another e»be4mefttexampl.e the atveHtieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising heavy chain CDRs: CDRH1-5, CDRH2-8 and CDRH3-2; and light chain 

CDRs: CDRL1-11, CDRL2-5, CDRL3-8. 
In another aspeetexam.pl e, the mventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a heavy chain CDR1 selected from the 

group consisting of CDRH1-1, CDRH1-2, CDRH1-3, CDRH1-4, CDRH1-5, CDRH1-6, 

CDRHl-7, CDRH1-8, CDRH1-9, CDRH1-10, and CDRH1-11. 
In another aspe-etexampie, the ift-ve&bendisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a heavy chain CDR2 selected from the 

group consisting of CDRH2-1, CDRH2-2, CDRH2-3, CDRH2-4, CDRH2-5, CDRH2-6, 

CDRH2-7, and CDRH2-8. 
30 | In another aspeetexample. the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a heavy chain CDR3 selected from the 

group consisting of CDRH3-1, CDRH3-2, CDRH3-3, CDRH3-4, CDRH3-5, CDRH3-6, 

CDRH3-7, CDRH3-8 and CDRH3-9. 
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| In another asfeetexample, the inventtomdisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a light chain CDR1 selected from the 

group consisting ofCDRLl-1, CDRL1-2, CDRLl-3, CDRL1-4, CDRL1-5, CDRL1-6, CDRL1-

7, CDRL1-8, CDRL1-9, CDRL1-10, CDRL1-11, CDRL1-12 and CDRL1-13. 
5 | In another aspeetexample, the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a light chain CDR2 selected from the 

group consisting of CDRL2-1, CDRL2-2, CDRL2-3, CDRL2-4, CDRL2-5, and CDRL2-6. 
| In another aspeetexarople. the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a light chain CDR3 selected from the 

10 group consisting of CDRL3-1, CDRL3-2, CDRL3-3, CDRL3-4, CDRL3-5, CDRL3-6, CDRL3-

7, and CDRL3-8. 
| In another aspeetexample, the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that optionally specifically binds human PACl, comprising a heavy chain CDR1 as 

above, a heavy chain CDR2 as above, a heavy chain CDR3 as above, a light chain CDR1 as 

15 above, a light chain CDR2 as above, and a light chain CDR3 as above. 
| In another aspeetexaro.ple, the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that optionally specifically binds human PACl, comprising a light chain variable region 

comprising (i) an amino acid sequence selected from the group consisting of the VL AA 

sequences set forth in Table 3A, (ii) an amino acid sequence at least 90% identical to an amino 

20 acid sequence selected from the group consisting of the VL AA sequences set forth in Table 3A, 

or (iii) an amino acid sequence at least 95% identical to an amino acid sequence selected from 

the group consisting of the VL AA sequences set forth in Table 3A. 
| In another asgeetexample. the BweBtka-disclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a heavy chain variable region 

25 comprising (i) an amino acid sequence selected from the group consisting of the VH AA 

sequences set forth in Table 3B, (ii) an amino acid sequence at least 90% identical to an amino 

acid sequence selected from the group consisting of the VH AA sequences set forth in Table 3B, 

or (iii) an amino acid sequence at least 95% identical to an amino acid sequence selected from 

the group consisting of the VH AA sequences set forth in Table 3B. 
30 | In another asgeetexample, the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a light chain variable region amino acid 

sequence selected from the group consisting of LV-01, LV-02, LV-03, LV-04, LV-05, LV-06, 

LV-07, LV-08, LV-09, LV-10, LV-11, LV-12, LV-13, LV-14, LV-15, LV-16, LV-17, LV-18, 

LV-19, LV-20, and LV-21. 
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In another aspeetexample, the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a heavy chain variable region amino 

acid sequence selected from the group consisting of HV-01, HV-02, HV-03, HV-04, HV-05, HV-

06, HV-07, HV-08, HV-09, HV-10, HV-11, HV-12, HV-13, HV-14, HV-15, HV-16, HV-17, 

HV-18, HV-19, HV-20, HV-21, HV-22, HV-23, HV-24, HV-25, and HV-26. 
In one embodimentexample the mwfttieadiscl.osure includes an antibody or antigen-binding fragment 

thereof, comprising LV-01 and HV-01. 
In another eart>edm@te%afflple the inventjeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-02 and HV-02. 

In another embodimentexample the inventtondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-03 and HV-02. 

In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-04 and HV-03. 
In another cxa tup 1 c the Hweatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-03. 
In another en&odimeatexample the iaveBtiendisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-06 and HV-03. 
In another etabedifgegtexaniple the igveaMe-adisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-04 and HV-04. 

In another embedimantexample the iaventiendisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-04 and HV-05. 

In another emfeeelimeatexaMpIe the inventiondisciosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-07 and HV-04. 
In another embodaaeatexample the inventiondisciosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-07 and HV-05. 
In another emb^itnentexampie the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-07 and HV-03. 
In another embediffiefltexample the mveetieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-04 and HV-06. 

In another embodimentexample the mventiondiscloswe includes an antibody or antigen-binding fragment 

thereof, comprising LV-04 and HV-06. 
In another embodimentexanttple the mventiondi«;lomite includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-05. 



In another e:i«bed-in»atexample the iaveBtioadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-08 and HV-05. 
In another embodimaentexample the jftvea&eadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-09 and HV-05. 
In another embediiaegtexample the iavea&teadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-07. 
In another embedroeatexample the iaveatieadi sclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-08. 
In another esjbedaaeatexample the iavetrtieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-09 and HV-07. 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-09 and HV-08. 
In another embodimentexample the iavea-tieadi sclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-09 and HV-09. 
In another embodimentexample the javeatteadi sclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-09. 
In another eiskediffleHtexamj^ the foveatieBdiselosBre includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-10. 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-08 and HV-10. 
In another eg&edHBeatexample the •inveationdisclosuie includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-11. 
In another eaabediaaeatexample the -jftvertte-adisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-12. 
In another etafeedaaeatexample the inventioBdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-05 and HV-13. 
In another embodimentexample the inveatteadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-08 and HV-13. 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-10 and HV-14. 
In another embodimentexample the inventiondisclosnre includes an antibody or antigen-binding fragment 

thereof, comprising LV-11 and HV-14. 
In another etabedigieatexample the iaveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-12 and HV-15. 
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In another embodimeittexample the inventiondisclosiire includes an antibody or antigen-binding fragment 

thereof, comprising LV-12 and IIV-16. 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-13 and HV-17. 
• In another eaaabedHBeatexample the javeatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-14 and HV-18. 
In another embedffl»rtexamj)]e the jnveatteadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-14 and HV-19. 
In another eiab#dgaentexaiiiple the iawrtieedisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-15 and HV-20. 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-16 and HV-21. 
In another embodimentexample the inventiondisclosufe includes an antibody or antigen-binding fragment 

thereof, comprising LV-17 and HV-22. 
In another embodimentexample the inveaaiendisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-18 and HV-23. 
In another efflbedroeetexample the aaveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-19 and HV-24. 
In another egibedme-fftexamp le the javeatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-19 and HV-25. 
In another atnbodimentexample the itweafteadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-20 and HV-21. 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LV-21 and HV-26. 
In another aepeetexample. the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a (i) a sequence selected from the group 

consisting of the sequences set forth in Table 2A, or (ii) a sequence at least 90% identical to one 

of the sequences in set forth in Table 2A, or (iii) a sequence at least 95% identical to one of the 

sequences in set forth in Table 2A. 
In another aspeeiexample. the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a (i) a sequence selected from the group 

consisting of the sequences set forth in Table 2B, or (ii) a sequence at least 90% identical to one 

of the sequences in set forth in Table 2B, or (iii) a sequence at least 95% identical to one of the 

sequences in set forth in Table 2B. 
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J In another aspeetexample, the awefttforodisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a light chain amino acid sequence 

selected from the group consisting of LC-01, LC-02, LC-03, LC-04, LC-05, LC-06, LC-07, LC-

08, LC-09, LC-10, LC-11, LC-12, LC-13, LC-14, LC-15, LC-16, LC-17, LC-18, LC-19, LC-20, 

5 andLC-21. 
| In another aspeetexample, the inventiondisclosure includes an isolated antibody or antigen-binding fragment 

thereof that specifically binds human PACl, comprising a heavy chain amino acid sequence 

selected from the group consisting of HC-01, HC-02, HC-03, HC-04, HC-05, HC-06, HC-07, 

HC-08, HC-09, HC-10, HC-11, HC-12, HC-13, HC-14, HC-15, HC-16, HC-17, HC-18, HC-19, 

10 HC-20, HC-21, HC-22, HC-23, HC-24, HC-25, HC-26, HC-27, HC-28, HC-29, HC-30, HC-31, 

HC-32, HC-33, HC-34, HC-35, HC-36, HC-37, HC-38, HC-39, HC-40, HC-41, HC-42, HC-43, 

HC-44, HC-45, HC-46, HC-47, HC-48, HC-49, HC-50, HC-51, HC-52, and HC-53. 
| In one embediffleatexample the iaventiioadisclosnre includes an antibody or antigen-binding fragment 

thereof, comprising LC-01 and HC-01 (01 A). 
15 | In another eaabedmeatexamjile the »veHtkmdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-01 and HC-02 (01B). 

| In another embodimentexample the inventioHdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-02 and HC-03 (02A). 
| In another enibodimantexarople the javeatieadisclosure includes an antibody or antigen-binding fragment 

20 thereof, comprising LC-02 and HC-04 (02B). 

| In another e ]e the jflveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-02 and HC-05 (02C). 

| In another embodimentexample the invmtiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-03 and HC-03 (03A). 

25 | In another embodimestexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-06 (04A). 

| In another eiHbedimeatexample the kveationdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-07 (04B). 
| In another embedaaentexampl e the tnvetrtiondisclosore includes an antibody or antigen-binding fragment 

30 thereof, comprising LC-04 and HC-08 (04C). 

| In another eaabetfeBeirtexainple the iaveatieadisclosare includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-06 (05A). 
| In another embodimeatexample the inveationdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-07 (05B). 
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In another embodimentexample the iave-a-t-i-ertdi sclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-08 (05C). 
In another embedtffleatexample the ffiveafewBdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-06 and HC-06 (06A). 

In another gEBbedimeatexample the amaatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-06 and HC-07 (06B). 
In another embedimartexanxple the inveatteBdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-06 and HC-08 (06C). 
In another embedttaeatexample the mvegtieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-09 (07A). 
In another the inventjondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-10 (07B). 
In another embedmeatexample the iaveatteadisclosure'includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-11 (07C). 
In another embodimentexample the inveBtiondigclosare includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-12 (08A). 
In another embedagteatexampl e the inventieBdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-13 (08B). 
In another embedHBeBtexample the jnyeftfaeedisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-14 (08C). 
In another embodimentexaimrie the iaveBtiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-09 (09A). 
In another eaabe4meRtex.am.pl e the HtveHtieedisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-10 (09B). 
In another erafoodimemtexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-11 (09C). 
In another embodimentexample the iaveatteadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-12 (10A). 
In another eHtbecfaaeatexample the mveatiefidisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-13 (10B). 
In another embodimentexample the myentjendisclosuris includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-14 (IOC). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-06 (11 A). 
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In another embodimeatexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-07 (1 IB). 

In another etBbedmeatexample the atveatjeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-07 and HC-08 (11C). 
In another etabed»He-atexa.mple the iaveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-15 (12A). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-16 (12B). 
In another embedHHeatexample the iaveaMeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-04 and HC-17 (12C). 
In another embodimeBtexample the inventioiidiscloBute includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-12 (13 A). 
In another eaafeefeaegtexample the iaveHtieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-13 (13B). 
In another emtoodimeatexample the i-gv-etifeadi sclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-14 (13C). 
In another embedaaeRtexample the iaveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-12 (14A). 
In another emfeetfaaefllexampie the inventtondisclogure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-13 (14B). 

In another embedmeatexample the inventiondigcfosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-14 (14C). 
In another eaafcedaaeatexample the Htveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-12 (15A). 
In another embodimentexample the iave-Htieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-13 (15B). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-14 (15C). 
In another etabedimeatexample the iavegfeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-18 (16A). 
In another embodimentexample the inventjondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-19 (16B). 

In another eaabedaaeatexample the iaveatkmdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-20 (16C). 
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In another embedHaeatexample the MW«atteBdisc-lostire includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-21 (17A). 
In another e-fabedimertex.ample the iaveatieadtsclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-22 (17B). 
In another embedimeatexample the inveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-23 (17C). 
In another embodimegtexample the inventiondisclogure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-18 (18A). 
In another emteedHaeatexample the inventjondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-19 (18B). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-20 (18C). 
In another embodimentexample the mveBtteadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-21 (19A). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-22 (19B). 
In another erabedjmentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-23 (19C). 
In another embedimeatexample the invefitjeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-24 (20A). 
In another embodimentexample the imvetitiendigclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-25 (20B). 
In another embei4igwntex.aro.ple the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-09 and HC-26 (20C). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-24 (21A). 
In another e-mbedmefltexample the inventjondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-25 (2IB). 
In another embedkaeatexample the aveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-26 (21C). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-27 (22A). 

In another embe&metrtexample the inventieBdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-28 (22B). 
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In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-29 (22C). 

In another emfeediffleatexaniple the iaveRtieedisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-27 (23A). 
In another eg&edHReatexample the iaveatieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-28 (23B). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-29 (23C). 
In another eg&edHaeatexample the iaveatiendi sclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-30 (24A). 
In another embodiroeatexasnple the inventioBdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-31 (24B). 

In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-32 (24C). 
In another embodimentexample the inventiondisclosare includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-33 (25A). 
taaeatexample the inventiondisclosare includes an antibody or antigen-binding fragment In another < 

thereof, comprising LC-05 and HC-34 (25B). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-35 (25C). 
In another embodimentexample the inventtendisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-36 (26A). 
In another efflfeedaaeatexample the inventiegdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-37 (26B). 
In another erobodfanentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-05 and HC-38 (26C). 
In another embodimentexample the inventiendisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-36 (27A). 

In another efflbedHaeaiexample the jflvenfcieBdisclosure includes an antibody or antigen-binding fragment 

30 thereof, comprising LC-08 and HC-37 (27B). 
| In another embodimentexample the inventjondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-08 and HC-38 (27C). 
| In another embedment-example the javefltjeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-10 and HC-39 (28A). 
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In another en&odimeiitexample the iaveBtiendisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-10 and HC-40 (28B). 
In another embodimentexample the feva^jeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-10 and HC-41 (28C). 
In another eaabedHBeatexample the invefttiesdisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-11 and HC-39 (29A). 
In another eaabedHBeatexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-11 and HC-40 (29B). 
In another embecfeaeate-xample the mveafeftdi sclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-11 and HC-41 (29C). 
In another embodimentexample the inventjondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-12 and HC-42 (3OA). 
In another embedinaeBtexample the javeBtiendiscIogure includes an antibody or antigen-binding fragment 

thereof, comprising LC-12 and HC-43 (31 A). 
In another embodimentexample the iavemiondigclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-13 and HC-44 (32A). 
In another embodimentexample the laventodisclostire includes an antibody or antigen-binding fragment 

thereof, comprising LC-14 and HC-45 (33A). 
In another enabedaaeatexample the iavefrtieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-14 and HC-46 (34A). 
In another embodimeotexample the inveBtiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-15 and HC-47 (35A). 
In another embedaBeatexample the iaveHtieadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-16 and HC-48 (36A). 
In another emhodimoBtexample the awealie-adisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-17 and HC-49 (37A). 
In another embodimentexample the mveatieadisolosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-18 and HC-50 (38A). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-19 and HC-51 (39A). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-19 and HC-52 (39B). 
In another embodimentexample the inventiondisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-20 and HC-48 (40A). 
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In another embedaaeatexample the iaveafeadisclosure includes an antibody or antigen-binding fragment 

thereof, comprising LC-21 and HC-53 (41 A). 

In another aspeetexample. the favetttiondisclosnre includes an isolated antibody or antigen-binding fragment 

thereof of any of the foregoing, wherein the antibody is a polyclonal antibody. 

In another asfeetexample, the inventjondisclosure includes the isolated antibody of any of the above, 

wherein the isolated antibody is selected from the group consisting of a monoclonal antibody, a 

Fab fragment, an Fab' fragment, an F(ab')2 fragment, an Fv fragment, a diabody, and a single 

chain antibody. 

In another asfeetexample. the iflveatieadisclosure includes the isolated antibody as above, wherein the 

isolated antibody is a monoclonal antibody selected from the group consisting of a fully human 

antibody, a humanized antibody and a chimeric antibody. 

In one embefeaeatexample of the above, the isolated antibody according to any of the above is a 

fully human monoclonal antibody. 

In another asfeetexample, the mventiondisclosure includes the isolated antibody as above, wherein the 

antibody is an IgGl-, IgG2-, IgG3-, or IgG4-type antibody. 

In another asfeetexample, the iaveafe&ftdisclosure includes the isolated antibody as above, wherein the 

antibody is an aglycosylated IgGl antibody. 

In another asfeetexample. the igyeateftdisclosure includes the isolated antibody as above, wherein the 

aglycosylated IgGl antibody comprises a mutation at position N297 in its heavy chain. 

In another asfeetexample, the iff¥€»fto»diselosure includes the isolated antibody as above, wherein the 

aglycosylated IgGl antibody comprises the substitution N297G in its heavy chain. 

In another asfeetexample, the •ta-wnrtiea-disclosure includes the isolated antibody as above, wherein the 

aglycosylated IgGl antibody comprises the substitutions N297G, R292C and V302C in its heavy 

chain. 

In another aspeetexample. the iaveatiefldisclosure includes the isolated antibody of any as above, wherein 

the antibody selectively inhibits hPACl relative to hVPAl and hVPAC2. 

In another asfeetexample, the inventioadisclosiire includes the isolated antibody as above, wherein the 

selectivity ratio is greater than 100:1. 

In another asfeetexample, the iffveirtieftdiselosure includes the isolated antibody as above, wherein the 

selectivity ratio is greater than 1000:1. 

In another asfeetexample. the ttweatieftdisclosure includes an isolated polynucleotide that encodes an 

antibody of any as above. 

In another asfeetexample. the iweaiieedisclosure includes an isolated nucleic acid encoding an antibody or 

antigen-binding fragment thereof that specifically binds human PACl, comprising (i) a sequence 
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selected from the group consisting of the sequences set forth in Table 1 A, or (ii) a sequence at 

least 90% identical to one of the sequences in set forth in Table 1 A, or (iii) a sequence at least 

95% identical to one of the sequences in set forth in Table 1 A. 
j In another aspeetex.am.ple, the Inventiondisclosure includes an isolated nucleic acid encoding an antibody or 

5 antigen-binding fragment thereof that specifically binds human PACl, comprising (i) a sequence 

selected from the group consisting of the sequences set forth in Table IB, or (ii) a sequence at 

least 90% identical to one of the sequences in set forth in Table IB, or (iii) a sequence at least 

95% identical to one of the sequences in set forth in Table IB. 
| In another asee6fexa.ro.ple. the inventiondisclosure includes an isolated polynucleotide having a nucleic acid 

10 sequence selected from the group consisting of the sequences set forth in Table 1 A, (ii) a nucleic 

acid sequence at least 80% identical to a nucleic acid sequence selected from the group 

consisting of the sequences set forth in Table 1 A, (iii) a nucleic acid sequence at least 90% 

identical to a nucleic acid sequence selected from the group consisting of the sequences set forth 

in Table 1 A, or (iv) a nucleic acid sequence at least 95% identical to a nucleic acid sequence 

15 selected from the group consisting of the sequences set forth in Table 1 A. 
| In another aspee-texample. the iaveatteadisclosure includes an isolated polynucleotide having a nucleic acid 

sequence selected from the group consisting of the sequences set forth in Table IB, (ii) a nucleic 

acid sequence at least 80% identical to a nucleic acid sequence selected from the group 

consisting of the sequences set forth in Table IB, (iii) a nucleic acid sequence at least 90% 

20 identical to a nucleic acid sequence selected from the group consisting of the sequences set forth 

in Table IB, or (iv) a nucleic acid sequence at least 95% identical to a nucleic acid sequence 

selected from the group consisting of the sequences set forth in Table IB. 
| In another aspeetexample. the iaveBteadisclosiire includes an isolated polynucleotide having a nucleic acid 

sequence selected from the group consisting of nucleic acid sequences encoding the variable 

25 regions set forth in Table 3A, (ii) a nucleic acid sequence at least 80% identical to a nucleic acid 

sequence selected from the group consisting of nucleic acid sequences encoding the variable 

regions set forth in Table 3A, (iii) a nucleic acid sequence at least 90% identical to a nucleic acid 

sequence selected from the group consisting of nucleic acid sequences encoding the variable 

regions set forth in Table 3 A, or (iv) a nucleic acid sequence at least 95% identical to a nucleic 

30 acid sequence selected from the group consisting of nucleic acid sequences encoding the variable 
| regions set forth in Table 3A. In another aspeetexample, the mventiondrolosuTe includes an isolated polynucleotide 

having a nucleic acid sequence selected from the group consisting of nucleic acid sequences 

encoding the variable regions set forth in Table 3B, (ii) a nucleic acid sequence at least 80% 

identical to a nucleic acid sequence selected from the group consisting of nucleic acid sequences 
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encoding the variable regions set forth in Table 3B, (iii) a nucleic acid sequence at least 90% 

identical to a nucleic acid sequence selected from the group consisting of nucleic acid sequences 

encoding the variable regions set forth in Table 3B, or (iv) a nucleic acid sequence at least 95% 

identical to a nucleic acid sequence selected from the group consisting of nucleic acid sequences 

encoding the variable regions set forth in Table 3 A. 
In another asfeetexample, the inventiondisclogure includes an expression vector comprising an isolated 

nucleic acid or polynucleotide of any as above. 
In another asfeetexample. the mveatieadisclosure includes a cell line transformed with expression vector as 

above. 
In another asfeetexample, the inventiondisclosure includes a method of making an antibody or antigen 

binding fragment thereof of any as above, comprising preparing the antibody or antigen binding 

fragment thereof from a host cell as above that secretes the antibody or antigen binding fragment 

thereof. 
In another asfeetexample. the inventiondisclosure includes a pharmaceutical composition comprising an 

antibody or antigen binding fragment thereof of any as above and a pharmaceutical^ acceptable 

excipient. 
In another asfeetexample, the inventjondisclosare includes a method for treating a condition associated with 

PACl in a patient, comprising administering to a patient an effective amount of an antibody or 

antigen binding fragment thereof of any as above. 
In another asfeetexample. the iaventioadisclogure includes the method as above, wherein the condition is 

headache. 
In another asfeetexample, the iaveatieadisclosure includes the method as above, wherein the condition is 

migraine. 
In another asfeetexample. the inventiondiselosBre includes the method as above, wherein the migraine is 

episodic migraine. 
In another asfeetexample. the fetventiondisclosure includes the method as above, wherein the migraine is 

chronic migraine. 
In another asfeetexample, the inventiondisclosure includes the method as above, wherein the condition is 

cluster headache. 
In another asfeetexample. the mvefriieftdisclosure includes the method of any as above, wherein 

the method comprises prophylactic treatment. 

BRIEF DESCRIPTION OF THE FIGURES 
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Claims: / 

1. An isolated antibody or antigen-binding fragment thereof that specifically binds hjrnian 

PACl, comprising / 
(A) a light chain CDRl comprising (i) an amino acid sequence selected from the group 

5 consisting of the LC CDRl scqucnccs set forth in Table 4A, (ii) an amino acid sszqucncc at least 

90% identical to an amino acid sequence selected from the group consisting of the LC CDRl 

sequences set forth in Table 4A, or (iii) an amino acid sequence at least 95% identical to an 

amino acid sequence selected from the group consisting of the LC CDM sequences set forth in 

Table 4A; / 
10 (B) a light chain CDR2 comprising (i) an amino acid sequence selected from the group 

consisting of the LC CDR2 sequences set forth in Table 4A, (m an amino acid sequence at least 

90% identical to an amino acid sequence selected from thcygroup consisting of the LC CDR2 

sequences set forth in Table 4A, or (iii) an amino acid sequence at least 95% identical to an 

amino acid sequence selected from the group consisting of the LC CDR2 sequences set forth in 

15 Table 4A; / 

(C) a light chain CDR3 comprising (i) an amino acid sequcncc selected from the group 

consisting of the LC CDR3 sequences set forth in Table 4A, (ii) an amino acid sequence at least 

90% identical to an amino acid sequence/selected from the group consisting of the LC CDR3 

sequences set forth in Table 4A, or (iii) an amino acid sequence at least 95% identical to an 

20 amino acid sequence selected from/the group consisting of the LC CDR3 sequences set forth in 

Table 4A; / 
(D) a heavy chain CDRl comprising (i) an amino acid sequence selected from the group 

consisting of the HC CDRl sequences set forth in Table 4B, (ii) an amino acid sequence at least 
90% identical to an ammo acid sequence selected from the group consisting of the HC CDRl 

25 sequences set forth/in Table 4B, or (iii) an amino acid sequence at least 95% identical to an 
amino acid scqxmxce selected from the group consisting of the HC CDRl sequences set forth in 

Tabic 4B; / 

(EVa heavy chain CDR2 comprising (i) an amino acid sequence selected from the group 

consisting of the HC CDR2 sequences set forth in Table 4B, (ii) an amino acid sequence at least 

30 90%/identical to an amino acid sequence selected from the group consisting of the HC CDR2 

sequences set forth in Table 4B, or (iii) an amino acid sequence at least 95% identical to an 

/ amino acid sequence selected from the group consisting of the HC CDR2 sequences set forth in 

/ Table 4B; and 
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(F) a heavy chain CDR3 comprising (i) an amino acid sequence selected from the group / 

consisting of the HC CDR3 sequences set forth in Table 4B, (ii) an amino acid sequence at least 
90% identical to an amino acid sequence selected from the group consisting of the HC CDR 3 

sequences set forth in Table 4B, or (iii) an amino acid sequence at least 95% identical to an 

5 amino acid sequence selected from the group consisting of the HC CDR3 sequence/jet forth in 

Table 4B. / 

2. An isolated antibody or antigen-binding fragment thereof that specifically binds human 

PACl, comprising a light chain variable region comprising (i) an amino/acid sequence selected 

from the group consisting of the Vr, AA sequences set forth in Table/5 A, (ii) an amino acid 

10 sequence at least 90% identical to an amino acid sequence selected from the group consisting of 

the VL AA sequences set forth in Table 3A, or (iii) an amino and sequence at least 95% identical 

to an amino acid sequence selected from the group consisting of the VL AA sequences set forth in 

Table 3A. / 

3. An isolated antibody or antigen-binding fragment thereof, comprising amino acid 

15 sequences LV-01 and HV-01; LV-02 and HV-02!;LV-03 and HV-02; LV-04 and HV-03; LV-05 

and HV-03; LV-06 and HV-03; LV-04 and HV-04; LV-04 and HV-05; LV-07 and HV-04; LV-

07 and HV-05; LV-07 and HV-03; LV-O^and HV-06; LV-04 and HV-06; LV-05 and HV-05; 

LV-08 and HV-05; LV-09 and HV-0VXV-05 and HV-07; LV-05 and HV-08; LV-09 and HV-

07; LV-09 and HV-08; LV-09 and/v-09; LV-05 and HV-09; LV-05 and HV-10; LV-08 and 

20 HV-10; LV-05 and HV-11; LV^5 and HV-12; LV-05 and HV-13; LV-08 and HV-13: LV-10 

and HV-14; LV-11 and HV-^4; LV-12 and HV-15; LV-12 and HV-16; LV-13 and HV-17; LV-

14 and HV-18; LV-I4 andHV-19; LV-15 and HV-20; LV-16 and HV-21; LV-17 and HV-22; 

LV-18 and HV-23; I AM 9 and HV-24; LV-19 and HV-25; I.V-20 and HV-21; or LV-21 and 

HV-26; wherein sara antibody or antigen-binding fragment thereof binds selectively to hPACl. 

25 4. An isoLmcd antibody or antigen-binding fragment thereof, comprising amino acid 

sequences LC-01 and HC-01 (01 A); LC-01 and HC-02 (01B); LC-02 and HC-03 (02A); LC-02 

and HCpm (02B); LC-02 and HC-05 (02C); LC-03 and HC-03 (03A); LC-04 and HC-06 (04A); 

LC-o/and HC-07 (04B); LC-04 and HC-08 (04C); LC-05 and HC-06 (05A); LC-05 and HC-07 

(G5B); LC-05 and HC-08 (05C); LC-06 and HC-06 (06A); LC-06 and HC-07 (06B); LC-06 and 

30 /HC-08 (06C); LC-04 and HC-09 (07A); LC-04 and HC-10 (07B); LC-04 and HC-11 (07C); LC-

/ 04 and HC-12 (08A); LC-04 and HC-13 (08B); LC-04 and HC-14 (08C); LC-07 and HC-09 

(09A); LC-07 and HC-10 (09B); LC-07 and HC-11 (09C); LC-07 and HC-12 (10A); LC-07 and 
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HC-13 (10B); LC-07 and HC-14 (IOC); LC-07 and HC-06 (11A); LC-07 and HC-07 (1 IB); LCX 

07 and HC-08 (11C); LC-04 and HC-15 (12A); LC-04 and HC-16 (12B); LC-04 and HC-17/ 

(12C); LC-05 and HC-12 (13A); LC-05 and HC-13 (13B); LC-05 and HC-14 (13C); LC-J08 and 

HC-12 (14A); LC-08 and HC-13 (14B); LC-08 and HC-14 (14C); LC-09 and HC-12 6KA); LC-

5 09 and HC-13 (15B); LC-09 and HC-14 (15C); LC-05 and HC-18 (16A); LC-05 and HC-19 

(16B); LC-05 and HC-20 (16C); LC-05 and HC-21 (17A); LC-05 and HC-22 (1/B); LC-05 and 

HC-23 (17C); LC-09 and HC-18 (18A); LC-09 and HC-19 (18B); LC-09 and/HC-20 (18C); LC-

09 and HC-21 (19A); LC-09 and HC-22 (19B); LC-09 and HC-23 (19C); /c-09 and HC-24 

(20A); LC-09 and HC-25 (20B); LC-09 and HC-26 (20C); LC-05 and WC-24 (21A); LC-05 and 

10 HC-25 (2IB); LC-05 and HC-26 (21C); LC-05 and HC-27 (22A); l/-Q5 and HC-28 (22B); LC-

05 and HC-29 (22C); LC-08 and HC-27 (23A); LC-08 and 11C-28723B); LC-08 and HC-29 

(23C); LC-05 and HC-30 (24A); LC-05 and HC-31 (24B); LC/05 and HC-32 (24C); LC-05 and 

HC-33 (25A); LC-05 and HC-34 (25B); LC-05 and HC-35/25C); LC-05 and HC-36 (26A); LC-

05 and HC-37 (26B); LC-05 and HC-38 (26C); LC-08 arid HC-36 (27A); LC-08 and HC-37 
15 (27B); LC-08 and HC-38 (27C); LC-10 and HC-39 OKA); LC-10 and HC-40 (28B); LC-10 and 

HC-41 (28C); LC-11 and HC-39 (29A); LC-11 andHC-40 (29B); LC-11 and HC-41 (29C); LC-

12 and HC-42 (30A); LC-12 and HC-43 (31AVLC-13 and HC-44 (32A); LC-14 and HC-45 

(33A); LC-14 and HC-46 (34A); LC-15 and/HC-47 (35A); LC-16 and HC-48 (36A); LC-17 and 

HC-49 (37A); LC-18 and HC-50 (38A);/c-19 and HC-51 (39A); LC-19 and HC-52 (39B); LC-

20 20 and HC-48 (40A); or LC-21 and HC-53 (41A); wherein said antibody or antigen-binding 
fragment thereof binds selectively to hPACl. 

5. An isolated antibody oivantigen-binding fragment thereof, comprising 

heavy chain CDRs: GDRH1-8, CDRH2-2 and CDRH3-3; and light chain CDRs: CDRL I -

3, CDRL2-2, CDRL3-2,/ 

25 heavy chain CE*Rs: CDRH1-11, CDRH2-5 and CDRH3-9; and light chain CDRs: 

CDRL 1-13, CDRL/l, CDRL3-1, 

heavy cMin CDRs: CDRH1-1, CDRH2-4 and CDRH3-6; and light chain CDRs: CDRL1-

2, CDRL2-lyCDRL3-l, 

he^vy chain CDRs: CDRH1-1, CDRH2-4 and CDRH3-6; and light chain CDRs: CDRL1-

30 1, CDRL2-1, CDRL3-1, 

/ heavy chain CDRs: CDRIM-3, CDRH2-5 and CDRH3-5; and light chain CDRs: CDRL 1 -
1/CDRL2-1, CDRL3-1, 
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heavy chain CDRs: CDRH1-9, CDRH2-6 and CDRl 13-1; and light chain CDRs: CDR]/\ 
4, CDRL2-3, CDRL3-3, / 

heavy chain CDRs: CDRH1-4, CDRH2-7 and CDRH3-8; and light chain CDRsyCDRLl 

6, CDRL2-4, CDRL3-5, / 

5 heavy chain CDRs: CDRHl-10, CDRH2-1 and CDRH3-7; and light chain/BRs: 

CDRL 1-5, CDRL2-3, CDRL3-4, / 

heavy chain CDRs: CDRH1-6, CDRH2-8 and CDRH3-2; and light cKain CDRs: CDRL 1 

7, CDRL2-5, CDRL3-6, / 

heavy chain CDRs: CDRH1-7, CDRH2-3 and CDRH3-4; and Hght chain CDRs: CDRL1 

10 8, CDRL2-6, CDRL3-7, / 

heavy chain CDRs: CDRl 11-2, CDRH2-8 and CDRH3-2/and light chain CDRs: CDRL1 

9, CDRL2-5, CDRL3-8, / 

heavy chain CDRs: CDRH1-6, CDRH2-8 and CDRH3-2; and light chain CDRs: CDRL 1 

10, CDR 1.2-5. CDRL3-6, / 

15 heavy chain CDRs: CDRH1-6, CDRH2-8 an/CDRH3-2; and light chain CDRs: CDRL1 

12, CDRL2-5, CDRL3-6, or / 

heavy chain CDRs: CDRH1-5, CDRR2-8 and CDRH3-2; and light chain CDRs; CDRL1 

11, CDRL2-5, CDRL3-8, / 
wherein said antibody or antigeiyoinding fragment thereof binds selectively to hPACl. 

20 6. An antibody or antigen binding fragment thereof, wherein 

(A) the antibody or antigen binding fragment thereof competes for binding, with a Ki of 100 

nM or less (e.g., 50 nM), to human PACl with a reference antibody, said reference antibody 

selected from the group comisting of 01B, 14A, 14B, 26A, 26B, 28A, 29A, 29B, 39A, and39B; 

and / 
25 (B) the antibodypx antigen binding fragment thereof binds selectively to human PAC1. 

7. An antibody or antigen binding fragment thereof, wherein 

(A) the CDRLs are selected from the group consisting of: (i) a CDRL1 selected from the 

group consisting of CDRL 1-CI and CDRL1-C2, (ii) a CDRL2 selected from the group consistin 

of CDRO-C1, CDRL2-C2, and CDRL2-C3, and (iii) a CDRL3 consisting of CDRL3-C1; 

30 (B) / the CDRHs are selected from the group consisting of: (i) a CDRH1 selected from the 

gvowp consisting of CDRHl-Cl and CDRH1-C2; (ii) a CDRl 12 selected from the group 

/consisting of CDRH2-C1, CDRH2-C2, and CDRH2-C3; and (iii) a CDRH3 consisting of 

/ CDRH3-C1, and 
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(C) the antibody or antigen binding fragment thereof selectively binds human PAC1. 

8. An isolated antibody or antigen-binding fragment thereof of any of claims 1-7, wherein 
the antibody is a monoclonal antibody. 

9. The isolated antibody of any of claims 1 -8, wherein the isolated antibodyas selected from 

5 the group consisting of a monoclonal antibody, a Fab fragment, an Fab' fragnjoit, an F(ab')2 
fragment, an Fv fragment, a diabody, and a single chain antibody. 

10. The isolated antibody of claim 9, wherein the monoclonal antibody is selected from the 
group consisting of a fully human antibody, a humanized antibody/and a chimeric antibody. 

11. The isolated antibody of claim 10, wherein the isolate^intibody is a fully human 
10 monoclonal antibody. 

12. The isolated antibody of claim 8, wherein the jmtibody is an IgGl-, IgG2-, IgG3-, or 
IgG4-type antibody. 

13. The isolated antibody of claim 12, whpfein the antibody is an aglycosylated IgGl 

antibody. 

15 14. The isolated antibody of clainyl3, wherein the antibody comprises an N297 mutation in 

its heavy chain. 

15. The isolated antibodyyf claim 14, wherein the antibody comprises an N297G substitution 

in its heavy chain. 

16. The isolated aijnbody of claim 14, wherein the antibody further comprises the 

20 substitutions R292G'and V302C in its heavy chain. 

17. The isolated antibody of any of claims 1-16, wherein the antibody selectively inhibits 

hPACl relative to VPA1 and VPAC2. 

18. /The isolated antibody of claim 17, wherein the selectivity ratio is greater than 100:1. 

\y. The isolated antibody of claim 18, wherein the selectivity ratio is greater than 1000:1. 

25 20. An isolated polynucleotide that encodes an antibody of any of claims 1-19. 



-P€T/-B«0i*4-/0291-28— 

21. An expression vector comprising an isolated nucleic acid or polynucleotide of claim: 

22. A cell line transformed with expression vector of claim 21. 

23. A method of making an antibody or antigen binding fragment thereof of anv/6f claims 1-

19, comprising preparing the antibody or antigen binding fragment thereof from /host cell of 

5 claim 22 that secretes the antibody or antigen binding fragment thereof. 

24. A pharmaceutical composition comprising an antibody or antigen/binding fragment 

thereof of any of claims 1-19 and a pharmaceutically acceptable excipient. 

25. A method for treating a condition associated with PAC1 ipfa. patient, comprising 

administering to a patient an effective amount of an antibody o/antigen binding fragment thereof 
10 of any of claims 1-19. 

26. The method of claim 25, whers headache. 

27. The method of claim 26, whers migraine. 

28. The method of claim 27, whcrij episodic migraine or chronic migraine. 

29. The method of claim 26, wheris cluster headache. 

15 30. The method of any of claims^he method comprises prophylactic 

treatment. 
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Claims: 

1. An isolated antibody or antigen-binding fragment thereof that specifically binds human 
PAC1, comprising 

(A) a light chain CDR1 (CDRL1) comprising the sequence of SEQ ID NO: 196, SEQ ID 

NO: 197, or SEQ ID NO: 208; 

(B) a light chain CDR2 (CDRL2) comprising the sequence of SEQ ID NO: 209; 

(C) a light chain CDR3 (CDRL3) comprising the sequence of SEQ ID NO: 215; 

(D) a heavy chain CDR1 (CDRH1) comprising the sequence of SEQ ID NO: 223, SEQ 
ID NO: 225, or SEQ ID NO: 233; 

(E) a heavy chain CDR2 (CDRH2) comprising the sequence of SEQ ID NO: 237 or SEQ 

ID NO: 238; and 

(F) a heavy chain CDR3 (CDRH3) comprising the sequence of SEQ ID NO: 246, SEQ ID 

NO: 247, or SEQ ID NO: 250. 

2. The isolated antibody or antigen-binding fragment thereof of claim 1, wherein: 

(a) CDRH1, CDRH2, and CDRH3 have the sequence of SEQ ID NO: 233, SEQ ID NO: 

238, and SEQ ID NO: 250, respectively, and CDRL1, CDRL2, and CDRL3 have the sequence 

of SEQ ID NO: 208, SEQ ID NO: 209, and SEQ ID NO: 215, respectively; 

(b) CDRH1, CDRH2, and CDRH3 have the sequence of SEQ ID NO: 223, SEQ ID NO: 

237, and SEQ ID NO: 247, respectively, and CDRL1, CDRL2, and CDRL3 have the sequence 

of SEQ ID NO: 197, SEQ ID NO: 209, and SEQ ID NO: 215, respectively; 

(c) CDRH1, CDRH2, and CDRH3 have the sequence of SEQ ID NO: 223, SEQ ID NO: 

237, and SEQ ID NO: 247, respectively and CDRL1, CDRL2, and CDRL3 have the sequence of 

SEQ ID NO: 196, SEQ ID NO: 209, and SEQ ID NO: 215, respectively; or 

(d) CDRH1, CDRH2, and CDRH3 have the sequence of SEQ ID NO: 225, SEQ ID NO: 

238, and SEQ ID NO: 246, respectively and CDRL1, CDRL2, and CDRL3 have the sequence of 

SEQ ID NO: 196, SEQ ID NO: 209, and SEQ ID NO: 215, respectively. 

3. The isolated antibody or antigen-binding fragment thereof of claim 2, wherein CDRH1, 

CDRH2, and CDRH3 have the sequence of SEQ ID NO: 223, SEQ ID NO: 237, and SEQ ID 

NO: 247, respectively and CDRL1, CDRL2, and CDRL3 have the sequence of SEQ ID NO: 196, 

SEQ ID NO: 209, and SEQ ID NO: 215, respectively. 
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4. The isolated antibody or antigen-binding fragment thereof of claim 1, comprising a light 

chain variable region and a heavy chain variable region, wherein the light chain variable region 

comprises a sequence that is at least 90% identical to a sequence selected from SEQ ID NOs: 

150-159 and the heavy chain variable region comprises a sequence that is at least 90% 

identical to a sequence selected from SEQ ID NOs: 171-183. 

5. The isolated antibody or antigen-binding fragment thereof of claim 1, comprising a light 

chain variable region and a heavy chain variable region, wherein: 

(a) the light chain variable region comprises the sequence of SEQ ID NO: 150 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 171; 

(b) the light chain variable region comprises the sequence of SEQ ID NO: 151 and the 
heavy chain variable region comprises the sequence of SEQ ID NO: 171; 

(c) the light chain variable region comprises the sequence of SEQ ID NO: 152 and the 
heavy chain variable region comprises the sequence of SEQ ID NO: 172; 

(d) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 

heavy chain variable region comprises the sequence of SEQ ID NO; 172; 

(e) the light chain variable region comprises the sequence of SEQ ID NO: 154 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 172; 

(f) the light chain variable region comprises the sequence of SEQ ID NO: 152 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 173; 

(g) the light chain variable region comprises the sequence of SEQ ID NO: 152 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 174; 

(h) the light chain variable region comprises the sequence of SEQ ID NO: 155 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 173; 

(i) the light chain variable region comprises the sequence of SEQ ID NO: 155 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 174; 

(j) the light chain variable region comprises the sequence of SEQ ID NO: 155 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 172; 

(k) the light chain variable region comprises the sequence of SEQ ID NO: 152 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 175; 

(I) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 174; 

(m) the light chain variable region comprises the sequence of SEQ ID NO: 156 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 174; 
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(n) the light chain variable region comprises the sequence of SEQ ID NO: 157 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 174; 

(o) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 
heavy chain variable region comprises the sequence of SEQ ID NO: 176; 

(p) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 
heavy chain variable region comprises the sequence of SEQ ID NO: 177; 

(q) the light chain variable region comprises the sequence of SEQ ID NO: 157 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 176; 

(r) the light chain variable region comprises the sequence of SEQ ID NO: 157 and the 
heavy chain variable region comprises the sequence of SEQ ID NO; 177; 

(s) the light chain variable region comprises the sequence of SEQ ID NO: 157 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 178; 

(t) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 178; 

(u) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 179; 

(v) the light chain variable region comprises the sequence of SEQ ID NO: 156 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 179; 

(w) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 180; 

(x) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 181; 

(y) the light chain variable region comprises the sequence of SEQ ID NO: 153 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 182; 

(z) the light chain variable region comprises the sequence of SEQ ID NO: 156 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 182; 

(aa) the light chain variable region comprises the sequence of SEQ ID NO: 158 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 183; or 

(ab) the light chain variable region comprises the sequence of SEQ ID NO: 159 and the 

heavy chain variable region comprises the sequence of SEQ ID NO: 183. 

6. The isolated antibody or antigen-binding fragment thereof of claim 5, wherein the light 

chain variable region comprises the sequence of SEQ ID NO: 153 and the heavy chain variable 
region comprises the sequence of SEQ ID NO: 182. 
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7. The isolated antibody or antigen-binding fragment thereof of claim 1, wherein the 
antibody comprises: 

(a) a light chain comprising the sequence of SEQ ID NO: 76 and a heavy chain 
comprising a sequence selected from SEQ ID NOs: 98-100; 

(b) a light chain comprising the sequence of SEQ ID NO: 77 and a heavy chain 
comprising the sequence of SEQ ID NO: 98; 

(c) a light chain comprising the sequence of SEQ ID NO: 78 and a heavy chain 

comprising a sequence selected from SEQ ID NOs: 101-112; 

(d) a light chain comprising the sequence of SEQ ID NO: 79 and a heavy chain 

comprising a sequence selected from SEQ ID NOs: 101-103, 107-109, and 113-133; 

(e) a light chain comprising the sequence of SEQ ID NO: 80 and a heavy chain 
comprising a sequence selected from SEQ ID NOs: 101-103; 

(f) a light chain comprising the sequence of SEQ ID NO: 81 and a heavy chain 
comprising a sequence selected from SEQ ID NOs: 101-109; 

(g) a light chain comprising the sequence of SEQ ID NO: 82 and a heavy chain 
comprising a sequence selected from SEQ ID NOs: 107-109, 122-124, and 131-133; 

(h) a light chain comprising the sequence of SEQ ID NO: 83 and a heavy chain 

comprising a sequence selected from SEQ ID NOs: 107-109 and 113-121; 

(i) a light chain comprising the sequence of SEQ ID NO: 84 and a heavy chain 

comprising a sequence selected from SEQ ID NOs: 134-136; or 

(h) a light chain comprising the sequence of SEQ ID NO: 85 and a heavy chain 
comprising a sequence selected from SEQ ID NOs: 134-136. 

8. The isolated antibody or antigen-binding fragment thereof of claim 7, wherein the 

antibody comprises a light chain comprising the sequence of SEQ ID NO: 79 and a heavy chain 
comprising the sequence of SEQ ID NO: 131. 

9. The isolated antibody or antigen-binding fragment thereof of claim 7, wherein the 

antibody comprises a light chain comprising the sequence of SEQ ID NO: 79 and a heavy chain 
comprising the sequence of SEQ ID NO: 132. 
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10. The isolated antibody or antigen-binding fragment thereof of claim 7, wherein the 

antibody comprises a light chain comprising the sequence of SEQ ID NO: 79 and a heavy chain 

comprising the sequence of SEQ ID NO: 133. 

11. The isolated antibody or antigen-binding fragment thereof of any one of claims 1 to 7, 

wherein the antibody is a monoclonal antibody. 

12. The isolated antibody or antigen-binding fragment of any one of claims 1 to 7, wherein 

the isolated antibody or antigen-binding fragment is selected from the group consisting of a Fab 

fragment, an Fab' fragment, an F(ab')2 fragment, an Fv fragment, a diabody, and a single chain 
antibody. 

13. The isolated antibody or antigen-binding fragment thereof of claim 11, wherein the 

monoclonal antibody is a fully human antibody, a humanized antibody, or a chimeric antibody. 

14. The isolated antibody or antigen-binding fragment thereof of claim 13, wherein the 
antibody is a fully human monoclonal antibody. 

15. The isolated antibody or antigen-binding fragment thereof of claim 11, wherein the 
antibody is an lgG1-, lgG2-, lgG3-, or lgG4-type antibody. 

16. The isolated antibody or antigen-binding fragment thereof of claim 15, wherein the 

antibody is an aglycosylated lgG1 antibody. 

17. The isolated antibody or antigen-binding fragment thereof of claim 16, wherein the 

antibody comprises a mutation at position N297 in its heavy chain. 

18. The isolated antibody or antigen-binding fragment thereof of claim 17, wherein the 

antibody comprises a N297G mutation in its heavy chain. 

19. The isolated antibody or antigen-binding fragment thereof of claim 17, wherein the 

antibody further comprises R292C and V302C mutations in its heavy chain. 
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20. An isolated polynucleotide that encodes an antibody or antigen-binding fragment thereof 

of any one of claims 1 to 19. 

21. An expression vector comprising the polynucleotide of claim 20. 

22. A cell line transformed with the expression vector of claim 21. 

23. A method of making an antibody or antigen-binding fragment thereof of any one of 

claims 1 to 19, comprising preparing the antibody or antigen-binding fragment thereof from the 
cell line of claim 22 that secretes the antibody or antigen-binding fragment thereof. 

24. A pharmaceutical composition comprising the antibody or antigen-binding fragment 

thereof of any one of claims 1 to 19 and a pharmaceutically acceptable excipient. 

25. Use of the antibody or antigen-binding fragment thereof of any one of claims 1 to 19 in 

the manufacture of a medicament for treating a condition associated with PAC1 in a patient. 

26. The use of claim 25, wherein the condition is headache. 

27. The use of claim 26, wherein the condition is migraine. 

28. The use of claim 27, wherein the migraine is episodic migraine or chronic migraine. 

29. The use of claim 26, wherein the condition is cluster headache. 

30. The use of any of claims 25 to 29, wherein the treating comprises prophylactic 

treatment. 
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