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The term "KIR2DL2/3" refers to either or both of the KIR2DL2 and 

KIR2DL3 receptors. These two receptors have a very high homology, are encoded by 

allelic forms of the same gene, and are considered by the art to be functionally 

similar. 

As used herein, the terms "Programmed Death 1," "Programmed Cell Death 

1," "Protein PD-1," "PD-1," PD1," "PDCD1," "hPD-1" and "hPD-I" are used 

interchangeably, and include variants, isoforms, species homologs of human PD-1, 

and analogs having at least one common epitope with PD-1. The complete PD-1 

sequence can be found under GenBank Accession No. U64863 (SEQ ID NO:29). 

The protein Programmed Death 1 (PD-1) is an inhibitory member of the CD28 

family of receptors, that also includes CD28, CTLA-4, ICOS and BTLA. PD-1 is 

expressed on activated B cells, T cells, and myeloid cells (Agata et al., supra; 

Okazaki et al. (2002) Curr. Opin. Immunol. 14: 391779-82; Bennett et al. (2003) J 

Immunol 170:711-8). The initial members of the family, CD28 and ICOS, were 

discovered by functional effects on augmenting T cell proliferation following the 

addition of monoclonal antibodies (Hutloff et al. (1999) Nature 397:263-266; Hansen 

et al. (1980) Immunogenics 10:247-260). PD-1 was discovered through screening for 

differential expression in apototic cells (Ishida et al. (1992) EMBO J 11:3887-95). 

The other members of the family, CTLA-4 and BTLA, were discovered through 

screening for differential expression in cytotoxic T lymphocytes and TH1 cells, 

respectively. CD28, ICOS and CTLA-4 all have an unpaired cysteine residue 

allowing for homodimerization. In contrast, PD-1 is suggested to exist as a monomer, 

lacking the unpaired cysteine residue characteristic in other CD28 family members. 

The PD-1 gene is a 55 kDa type I transmembrane protein that is part of the Ig 

gene superfamily (Agata et al. (1996) Int Immunol 8:765-72). PD-1 contains a 

membrane proximal immunoreceptor tyrosine inhibitory motif (ITIM) and a 

membrane distal tyrosine-based switch motif (ITSM) (Thomas, M.L. (1995) JExp 

Med 181:1953-6; Vivier, E and Daeron, M (1997) Immunol Today 18:286-91). 

Although structurally similar to CTLA-4, PD-1 lacks the MYPPPY (SEQ ID NO: 30) 

motif that is critical for B7-1 and B7-2 binding. Two ligands for PD-1 have been 

identified, PD-L1 and PD-L2, that have been shown to downregulate T cell activation 

upon binding to PD-1 (Freeman et al. (2000) JExp Med 192:1027-34; Latchman et al. 

(2601) Nat Immunol 2:261-8; Carter et al. (2002) Eur J Immunol 32:634-43). Both PD- 

L1 and PD-L2 are B7 homologs that bind to PD-1, but do not bind to other CD28 family 
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6e5af)Tegee pqqe.24egge egeggeqPqq. eqpqqbbqbq opoqqopoop 
qebabepoe6 bbqob5452.5 goaeobbeob epobbobbeo ogeobpooeo 
obbbeabbbb qoago-eoppo oPobqoPoeo eoogpoeogo oqopooqeqo 
obbgboboop ooeqbegoob abbooDooqq. bobbeoeqbb eeb554bbbq 
op,555pooeo oogabbboob bqqbabbep.e 4qqpggeee8 qooqq -epooe 
abbqqoogo4 Dbp5.65400D e0005q5q.23 cDopobbbpq popobbeobq 
beabpobbbp 55.544.5q.65b qopepobbq5 qobppoogoo oabbpogoeb 
445E55;0E5 be3b65.255e oqbbeP000q abopqapqeo abbbaftebbb 
ogoepoeopo qoopobpopo opooqq.eabo aecobqooqo obbqpqaeob 
eapbpoobbp oqqqoobb.e5 bgababpo5.5 pobabobeeq bpobbabgab 
eebabeobbb 5-46.44qopob boob obbepopEqp aeoPqqqoop 
Dooqopoope pbbpobbbpo 555;55-46qo 6.5googobeb epbeogbbpp 
6b5poqqqbe pbabegoobb pobqopoqob qoTeggEcebb poopoqopbb 
bbqabbbbqe opqbbebbbq bebbpopobb bqoabppopo bbbPoboebb 
qopoboepa5 opoqupbbgb eobbqoppob 4bbepoobeo bebbq4poi55 
gebPbbqqbb gobbbbbqqo eebqopbqop goobebboop oboebqopbq 
0005EqEDD5 obbppbqobb 5b000bBobq opEgobgo5.7, 354obqobqo 
bqobqobqob qogogeebqo ooqobepoqb obqopbqpbe bpopobeopb 
qopq5bpoqq. obgaeogbeo bgebeoobbb abbbeopqoo Dogboopoqb 
qb.Eeabpobb popobpbqbe pepoobqpeo qoqbqpoqop aftepepoPoo 
pobeopobbp opeobqopPo bgpobeopqo bbbbooebob 5.55.5qopbqo 
bebqob556P opqboobbpo bqmepabbeo b4555.2abbe obpebebbec 
gooqggeobo bpoqb&boop bebgeooeoo gpooebpobq oqqbgbpoop 
oabbqqopqq. obbooebqoq opoobbqq.D4 abgaeo-ebb4 P.55.2.15goobb 
ubqppoobeo pabgbebbog opobboeboo be4o15.5bbe D6Qopboopo 
oqpagooeob abqe.ebbobp gooqqqp464 gepoeoobqe qbp,a5Debpo 
bebgpoombq bqooabgboo poppbebboo opp5Pebebe bobbqbeopq 
qqp5.5gobeb Babgpqoabb 4.6qoqpqq.5-4 5goDbgboob poqopoopb5 
abb.2-25goop obeop5booe pbobbPo3be 6.5eTeeopE5 bef=aboob 
5b000gobqo Teogboobbq pagb554345 egobqobqbb goobpobbbq 
obqopbbobb 5-45ogbqbbq -4564bbqopo p.epooqqbpo abboobpoab 
beoppeoqop pobp0000Po pobPopopob qbpebeobbb pefrebabeop 
5-45.55eoqob ebeobbbobq opbebpbpep omebeabobb epopopobbq 
oopqogpop.5 .5,5.6q5gogoo P4opp3bbob popbTePabo bb000bbbeo 
qbbqbobabq Poepoqqaeb q_bobbbopeo opb4oeuoeo eD45qbooqq. 
obpabqop55 poobboopbe oa5Pobooeb beboopoqqo aGoobbgabp 
popbbaebeo oeeo5Poopo be5T2oboop q5Egoepsqo 5gboqqobe5 
pbboTeoepe =goqqa5.2 aboropeoqqo OPO0b0PPOP 565.6epboop 
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