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Interieukin 21 and its receptor are 
involved in NK cell expansion and 
regulation of lymphocyte function 
Julia parrlshNovak*, Stacey R. DIllont, Andrew Nelsont, Angle Hammond*, Cindy Sprecher, Jane It. Crosst, Janet Johnstont, 
Karefl Madden*, Wenfeng Xu*, Jim Wesit, Sara Schrader, Steve Burkhead*, Mark Relpel*, Cameron Brandt*, Joseph L Kuijper*, 
Jane Kramer*, Darrell Conklln, Scott B. Presnell, Jon Remit, Faith Shlotat, Susan Bortt, Kevin IIamblyl, Shard Mudrit, Chris Cleggt, 
Margaret MooreI, Francis J. Grant, Catherine Lotton-Dayll, Teresa Gilbeilil, Fenella Rayniondli, Andrew ChIng, Lena YaoIl, 
Deb Smithil, Philippa Webstenil, Theodore Whilmorell, Mark Maurerli, Kenneth Kaushansky5, Rick D. Holly* & Don Foster* 

Departments of Functional Cloning, t Immunology, * Protein Biochemistry. § Biomokcular Informatics. and II Genetics, ZymoGenetics, Inc., 
1201 Eastlake Avenue E., Seattle, Washington 98102, USA 
¶ Division of Hematology. Bee 357710, University of Washington. School of Medicine, 1959 NE Pacific Street, Seattle, Washington 98195, USA 

Cytokines are Important In the regulation of haematopoiesls and immune responses, and can influence lymphocyte development 
Here we have identified a class I cytokine receptor that is selectively expressed in lymphold tissues and Is capable of signal 
transduction. The full-length receptor was expressed in BaF3 cells, which created a functional assay for ligand detection and 
cloning. Conditioned media from activated human CD’ T cells supported proliferation of the assay cell line. We constructed a 
comPlementary DNA expression library from activated human CD3 T cells, and identified a cytokine with a four-helix-bundle 
structure using functional cloning. This cytokine is most closely related to 112 and 1L15, and has been designated 1121 with the 
receptor designated 1121 B. In vitro assays suggest that 1121 has a role in the proliferation and maturation of natural killer (NK) cell 
popuatlons from bone marrow, in the proliferation of mature B-cell populations co-stimulated with anti-CD40, and in the 
prolifratlon of 1’ cells co-stimulated with anti-CD3. 

Although primary sequence homology among the interleukins (ILs) this receptor is probably a signalling subunit. IL21R has highest 
and haematopoietic growth factors is low, these cytokines are amino-acid sequence similarity to IL2RP and IL411a. We subse-
structurally related’ and fold into a classic ’four-helix-bundle’ quently cloned murine IL2IR from a mouse splenocyte library, and 
structure that is representative of the family. Most cytokines bind found that it shares overall structure and functional motifs with 
to cells and transduce signals through either the class I or the class!! human IL21R (Fig. la). 
cytokne receptors. The class II cytokine receptors include the IL2JR was localized to human 16pli using the Genellridge 4 
receptors for ILlO and the interferons, whereas the class I cytokine radiation hybrid mapping panel (Research Genetics, Inc.). In 
receptor family includes the receptors for 112, lL3, 1L4, 11.5, 1L6, 1L7, addition, the IL21R sequence was found in genomic sequence 
1L9, !j..l 1, ILl2, IL13 and 1L15, as well as the haematopoietic growth from two overlapping bacterial artificial chromosome clones 
factors, leptin and growth hormone’. Class I cytokine receptors that mapped to 16pl 1 (GenBank accession nos AC002303 and 
are cpable of signal transduction through bomodimerization have AC004525). Comparison of the 1L2)R cDNA sequence with this 
been used in the past to design biological activity assays to screen for genomic sequence revealed that the IL21R gene spans about 20 kilo-
sources of the cognate ligand, and to facilitate either purification or bases (kb) of genomic DNA, and lies about 65 kb from the IL4Rcz 
expresion cloning of the ligand 3. 

Hete we describe a new class I cytokine receptor. IL21R. We 
describe the use of a proliferation assay, based on BaF3 cells4 

expressing 1L2 1K, to screen for potential interactions with known 
cytokines, to identify a source of the cognate ligand, and to done the 
ligand, IL21. Preliminary biological characterization indicates that 
1L21 may be involved in haematopoietic development and differ-
entiation of natural killer cells in conjunction with 1L15, in the 
activation and proliferation of B cells co-stimulated through CD40 
and also in the co-stimulation of T cells. 

Receptor cloning and assay development 
We identified an expressed sequence tag (EST) containing a pre-
dicted signal peptide and a predicted amphipathic helix. Sequencing 
of a fill-length clone revealed a cDNA coding for a member of the 
class 1 cytokine receptor family. This cDNA, designated IL21R, 
contains an open reading frame encoding a 538-amino-acid protein 
that has structural motifs common to class I cytokine receptors 45 

. 

Extra4ellular motifs include a single cytokine recognition module, 
two pirs of conserved cysteine residues, and a ’WSXWS’ motif. The 
intracellular domain contains strong intracellular signalling motifs, 
including classical box 1 and box 2 motifs°, which indicate that 

gene. 
Mpl, the receptor for thrombopoietin (TPO), delivers a prolif-

erative signal on homodimerization in the presence of TPO’. To 
determine whether the intracellular domain of 121 R is capable of 
signalling as a homodimer, we constructed a chimaeric receptor 
using the extracellular and transmembrane domains of Mpl fused to 
the intracellular domain of IL21R. This chiinaeric receptor was 
transfected into BaF3 cells4, which are 11,3-dependent and not 
normally responsive to TPO. Positive control cells were transfected 
with full-length MpL Both the full-length Mpl and the chimaeric 
receptor transduced proliferative signals in the BaF3 cells in 
response to TPO (data not shown). The proliferative signal deliv-
ered by the homodinieric Mpl/IL21R chimaera in BaF3 cells 
suggests that a ligand for IL21R may exert a proliferative effect on 
cells expressing the lull -length receptor, thus providing an activity 
assay for ligand cloning. 

Ligand functional cloning 
We expressed full-length IL21R in BaF3 cells, creating the cell line 
BaF3/IL.21R. Known human and murine cytokines were tested for 
activity, and only those that also stimulated parental BaF3 cells 
supported growth of BaF3/IL21R cells. Conditioned media from 

�NATURE I VOL 40812 NOVEMBER 2000 1 www.natUre.COM fi 2000 Macmillan Magazines Ltd 57 



W-1 

articles 

more than 100 different primary and immortalized cell types were assa r cell line. Proli Łraticn was determined using an Alamar blue 
tested for activity; and conditioned medium from PMA (phorbol assa r (Accumed). inch positive conditioned medium was re-
12-myristate 13-acetate)/ionomycin-activated human peripheral assa ed with and wi hout sIL21R. Results showed that each positive 
CD3 T cells induced proliferation of BaF3/IL21R cells. The condi- Poo contained a pr, lifera lye factor that was neutralized by soluble 
tioned medium was inactive on wild-type BaF3 cells, indicating rem 3tor. Sequenci g of h idividual positive clones from each pool 
specificity for cells expressing IL21R. This proliferative response was reve ticd that all col tainei I inserts encoding the same polypeptide, 
suppressed by the addition of soluble IL21R (sIL21R), indicating whi h we have designated interleukin-21 (1L21) to reflect both its 
that sIL21R is capable of binding to the proliferative factor (ligand) structural relations tip t6 other interleukins and its biological 
in the conditioned medium. acti ities. 

A cDNA library was constructed from sorted CD3 human T cells 
that had been activated for 13 h with PMA and ionomycin. Pools of Ug nd structure 
250 clones each were transfected into baby hamster kidney (BHK) The sequence of human 1 21 cDNA contains an open reading frame 
cells, and conditioned media were transferred to the BaF3/IL21R that encodes a poly eptid precursor of 162 amino acids. The signal 

a nIL21R MORGOVAALLLLIL}InAWSCLDLrCYTDYLW XTcVLSTRSPNPS LSLTWQDEYEELQn 60 

Nt 4 hIL21R 
X.....;..... ..... 

mIL21R QXTFCSLHRSnXNTVBXWYTCHMRLSQFLSD T3XVNVTDQSGNN QXCG 9VLnSIK’ 120 

�1IIL21R

 

HATSCSrhMSAHNATHATYTCHMDVFHFMADL IFSVNITDQSGNYE QECGSmLAzsIXe 

mIL2IR APPLNVTVAFSGR)MISWDSAYDEPSNYVLRC.KLQYELQYRNLRD vAVR VV1(LISVDS 150 

hIL21R APPFN rVrPSGQYNIS0n8SDYEDPAFvML0 XLQYELQYRNRGD OOWO R(L5VD5 

nIL21R R VSLL?55FH1SSYQLQVRAAPQeGTSFR TWDPVIFQv AGEPPAGWDPHNLL 240 

hIL21R RsvsLLoLEFRssyELQvzAuMoQssYQ TPPVIFQT $521 8GWNP}ILLL 

uIL21R LLAVLIX -VLVFMGLKIgLPWI8L5XXIWAV TPESFFQWLYRSH GOOFS 8VNTOFTAS 299 

................:::::.:. 

hIL21R LLLLVIVFIPAFWSLKThPLWBLWKKXWA-V SPXRFFMtLYKGC 00F1( OVGAPFTGS 

mIL21R SX5LVPQSSrAL ----- HLSLYPAXEKK P0LPGL$OOQLE3 XSE0 RWCIIOLM 354 

V :. ....... ... ,. 

ML21R SLELGPW5EV0’$TLEVYScHPPRSPA10LQ ThLQEOAEX.VE$D VPICP 25--- PTAQ 

81L215 GQAVSAYSEERDRPYGLVSIDTVTVGDASGL WPCSCEDDGY2 XLDA RSSGPNSED 414 

hIL21R N$GGSAYSXERDR2GLVSXDTVTVLDAEGP rw0’csc5OD0yp2 DLOA LEss’uLsn 

mIL2 118 LLLVDPAFL$CGCVSGSGLRLCGSPGSLLD RL$FA(S0DWTA1rPTWR GSPGGGSXS 474 

hIL21R 2LDA12TTVLSCCVSA5L’GLGGPLGSLLP X LA]DGXDWAGLPWG R0GGVSSS 

u1L2118 EAGSP- LIDMDTFDSOFAGSBCGSPVE- - -, - -T0EGPPR5XaWVVR 090’Vr250A055 529 

hIL21R EAGSPJtGLt2MOT5’USGFVGSDCSSPVECDF SPGB5GPPR5XWWI OPLSSPc3S’QAS 

5L3I. Nfl - b hI1-21 -------- MRS$PGW4XRIVICLMVIFLGTh nsssuc 

mIL-21 --------------- MSRTLVCLVVIFLG’rV 4555000 

ML- 15 O4RXSKP1RSXSI0CYLCLLLNSHFLTI FXL0C8 

htL-4 ------------------ MGLT$QL00LFF LACAON’9 

hIL-2 ---------------- MYR04QLL8CI.LSL VTNSI 

hIL-21 052 ----------------- LOAPXDVXTNC 4SAFSCO 

mIL-21 9EL ----------------- LSAPQDVKGHC OAAFACO 

OiIL-15 QSNHIDAT ------------ LYTESOVHPSC ’O 

hIL-4 LCTELTVIDI ---------- FAASKNTTS- - -X 

hIL-’2 NYKS ------ P RXIL’O’FXYS24PKKATE- - LX 

hXL-21 KPPSTNAGRRQKIORL ------ TCPSCDSYEK - - 

mIL-2 1 RLUm(KQKRXA ------ XCPSCD$Y5X - - 

hIL-lo AXNSLSSMGNVVE$G ------- CKECEELBE - - 

ML -4 HR(QLIRFLSRLDRNLWGLhGL28SCPVX5 OS 

hIL-2 I$NIXVIVLGLXGSX ------ T’rm4Ca-mn Th 

FIgure 1 AmIno-acid sequences of 1L21 R and 1L21. a, Alignment of the amino-acid unde lIned and In boIdfa 
sequences of murine and human I1 21R. Overall Identity Is 62%. Signal sequence is rnurllie 1L21 with related 
underlined. Both pairs of cystelnes (shown in bold) and the WSEWS motif (underline are eIthe r human or murine 
fully conserved In the mouse Box 1 and Box 2 (shown In bold) are less conserved, but indicted by open boxes, 
conform to the overall consensus sequences. A consensus Stat3-binding site28, I 

XVI SDLK1E -SOLI 

NTGO)NERI IO47ISISKLSR 
5N?GI55F1 IDLVAQIRR 
5

LESinA$I1I127VSOOLIIL 

Is prsent near the C terminus, b, Alignment of human and 
akIns. Identities (colon) or similarities (asterisk) between 
I anc human ILl 5 are Indicated. Mature N termini are 
’tentl1 N-linked glycosylafion sites are underlined 
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in the samples stimulated with anti-CD3 (Fig. 4a). To further 
the conditions that induce 1L21 expression, we purified 
eral T cells from a different donor and stimulated with 
D3 either alone or in combination with anti-CD28. The 
lation of anti-CD3 and anti-CD28----conditions that best 
an antigen encounter in viva�provided higher induction of 
rpression than that seen with anti-CD3 alone in this assay 
b). The small increase in message seen in stimulated CD8 
both experiments is probably due to contaminating CDC 
�3%). CDl9 B cells and CD 14’ monocytes did not express 
rider any stimulation condition (data not shown). 

Ical activities 
e resting B lymphocytes express IL21R (see Fig. 3a), we 
d assays to determine the effects of 1121 on B-cell prolifera-

Uthough 1L21 alone has no mitogenic effect on isolated 
B cells (data not shown), it significantly co-stimulates 

ration induced by anti-CD40 monoclonal antibodies 
a). In contrast, 1L21 inhibits proliferation induced by the 
2aton of plate-bound anti-IgM antibodies and 11.4 (Fig. 5b). 
Efects are reversed by the addition of slL2lR to the culture. 
ilso tested 121 in T-cell proliferation assays and found that it 
tulates anti-CD3-activated murine thymocytes (Fig. 6a), 

to an accelerated outgrowth of CD8CD4 cells (data not 
). We did not observe significant levels of proliferation of 
cytes in res9onse to 1121 in the absence of anti-CD3. 1L21 
-stimulates anti-CD3-activated mature murine (Fig. 6b) and 
i(Fig. 6c) T cells. In each case, addition ofsIL2lR blocked this 
ependent proliferation (data not shown). Notably, our early 
nents suggested that the proliferative effect ofIL2l is subtler 
man T cells than on murine T cells. We reasoned that this 
be a function of the prior activation state of the human 
as murine T cells are less likely to be pre-activated in vivo. 
when we separated CD45RA’ (naive) and CD45RO 

ry) human T cells and assayed them for proliferative 
ses to 1121, we found that naive, but not memory, T cells 
o-stimulated by 1121 (Fig. 6q and data not shown). To 
re the activity of 1121 to that of related cytokines on 

T cells, we performed a cross-titration of 1121 and 112, 
1L15, in the presence or absence of a suboptimal concentra-
f immobilized anti-CD3 monoclonal antibody (Fig. 6d). 
its related counterparts, 1121 has no significant proliferative 
in T cells in the absence of anti-CD3 or other stimuli (Pig. 6d; 
La not shown). However, it does act in concert with 112, IL 15, 

a lesser extent, with 1L7 to enhance T-cell proliferation, 
with or without anti-CD3 stimulation (Fig. 6d). 
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Quantitative R1�PCR analysis of 1L21 expression in lymphocyte subsets. 
ition conditions are resting (lane 1); 3.5 h antl-CD3 We 2) or PMA plus 
(lane 3);16 h antl-CD3 (lane 4) or PMA plus Ionomycln (lane 5). b, Stimulation 
are resting (lane 1); 2 h anti-0O3 (lane 2); and ad-0O3 plus antl-0O28 for 2 h 
h (lane 4) or 16 h (lane 5), Vertical bars represent the ratio of 1L21 message in 

pie to that of 165 ribosomal RNA in the same sample. Values plotted represent 
(– s.d.) obtained from triplicate assays. Asterisk, P< 0.05; two asterisks, P< 
ee asterisks, P< 0.001. 

To assess the activity of 1121 on lymphoid progenitors, we co-
cultured human non-adherent bone marrow progenitor cells with 
stem cell factor and human 1121 in combination with various other 
cytokines. Although 1121 alone does not induce significant prolif-
eration of marrow progenitors, it does synergize with IL15, con-
sistently causing at least a twofold increase in cell proliferation as 
compared with cultures containing stem cell factor and 1L15 alone 
(data not shown). Flow cytometric analysis of these expanded cells 
for lineage-specific markers revealed expression of the NK cell 
marker CD56 (data not shown). 

Other groups have shown that CD3’CD56 NK cells can be 
generated from 21-day cultures of human CD34 haematopoietic 
progenitor cells (HPCs) supplemented with 1L15 in the absence of 
stromal cells, an effect that is enhanced by the addition of Flt3L15"6. 
Given our observation that CD56 NK cells grow out of bone 
marrow cultures stimulated with 1L15 and 1121, we undertook an 
analysis of the effect of 1121 on the development of NK cells from 
HPCs. We isolated CD34’ human HPCs (95% pure) and cultured 
them either with FIt3L with and without 1121, or with Flt3L plus 
1L15 with and without 1L21. Cells were collected on day 15 to assess 
their NI( markers by flow cytometry (Fig. 7a) and also their capacity 
to lyre MHC K562 cells ins standard 5tCr-release assay (Fig. 7b). As 
previously reported16, the combination of 1L15 and Flt3L alone 
induced the outgrowth of CD56" cells. In contrast, IL21 and F1t3L 
alone did not significantly expand the CD56 fraction. In cultures 
exposed to the combination of FIt3L, IL15 and I1,21, however, there 
was a significant increase in total cell numbers and the proportion of 
cells that were CD56+CD1615h1t, when compared to cultures sup-
plemented with FIt3L and 1L15 alone. The cells growing out of 
these Flt3L, IL 15, 1121 cultures were differentiated NK cells, as they 
were large and granular and expressed both CD56 and CD16, but 
did not express CD3 (Fig. 7a; and data not shown). Furthermore, 
there cells exhibited significantly higher effector function at day 15 
than those cells grown with only IL15 and Flt3L (Fig. 7b). After 
21 days in culture, however, the cells cultured in the presence of 
F1t3L and 1L15 (without IL21) had gained lytic activity, but 
remained CD16’°", consistent with previous reports’ (data not 
shown). 

We also tested whether 1121 can act on mature N1( cells. We 
isolated CD56’ cells from fresh human peripheral blood mono-
nuclear cell (PBMCs) (Fig. 7c), and cultured them for 1-2 days with 
and without30ngmI71 112, 1L15 or 1121. The cells cultured with 
1121 exhibited enhanced lytic activity on 1(562 target cells, although 
the effect of 1L21 was never quite as pronounced as that of 1L2 or 
ILlS (Fig. 7d). Treatment of NK cells with combinations ofIL2l and 

a 

+ IL21R 
P.fltl-I9M Anil-!9M Anti-I9M + 
atone +1L4 1L4+IL2IR 

Figure 5 Effect of 1121 on the proliferative responses of human B cells. B cells were 
purified from peripheral blood of normal human donors and cultured either In the 
absence (open bars) or In the presence (filled bars) of 10 ng nrr’ 1121.a, Antl-CD40 and 
25 p.g mr’ siL21 A were used as additional stimuli as Indicated. b, Combinations of 
Immobilized antl-igM, lL4 and 25 pg mt’ slL21 H were used as additional stimuli as 
Indicated. Values plotted represent the mean value (– s.d.) obtained from triplicate 
cultures. Similar results were obtained in tour Independent experiments. Asterisk, 
P< 0.05; two asterisks. P< 0.005; three asterisks, P< 0.001. 
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1 15 16 30 31 45 46 60 61 75 76 90 
hIL-2 --------------- ------ APTSSSTKK TQLQLEHLLLDLQMILNGINNYKN ------ --- PKLTRMLTFKFY MPKKATE --- LKHLQ 
hIL-IS -----------AGIH VFILGCFSAGLPKTE ANWVNVISDLKKI-EOLIQSMHIDAT ---- ------------- LY TESDVHPSCKVTAMK 
zall-Lig --------------- -- sSSQGQDRHMIRM RQLIDIVDQLKNYVNDLVPEF --------- ------------- LP APEOVETNCEWSAFS 
hIL-4 --------------- ---------- HKCD- ITLQEIIKTLNSLTEQKTLCTELTVTDI -- ------------- FA ASKNITE ---- KETF 
mIL-4 --------------- -------- HIHGCDK NHLREIIGILNEVTGEGTPCTEMDVPNV -- ------------- LT ATKNTTE ---- SELV 
hGM-CSF --------------- --- SPSPSTQPWEHV NAIQEARRLLNLSRDTMEMNETV ------ -------------- E VISEMFD---LQEPT 
niGM-CSF --------------- ------ IIVTRPWKHV EAIKEALNLLDDMPVTL---NEEV ------ -------------- E VVSNEFS---FKKLT 

a 91 105 106 120 121 135 136 150 151 165 166 180 
hIL-2 CLEEELKPLEEVLNL AQSKNFHLRPRDLIS NINVIVLGLKGSE ----------------- -------- TTFNICE- YADETATIVEFLNRW 
lilL-iS CFLLELQVISLESGD ASIHOTVENLIILAN NSLSSNGNVTESG ----------------- --------- CKECEE LEEK--NIKEFLQSF 

�2--L-i------CEQKAQLKSANTGi*t ERIINVSIKKLKRKP PSTNAGRRQKHRL ----------------- -------- TCPSCDS YEKK--PPKEFLERF 
hIL-4 CRAATVLRQFYSHHE KDTRCLGATAQQFHR HKQLf[giDRNfWGLAG[---RL �
nIL-4 CRASKVLRIFYLKHG K-TPCLKKNSSVLME LQRLFRAFRCLDS ----------------- --------- SISCTM NESKSTSLKDFLESL 
hGM-CSF CLQTRLELYKQGLRG SLTKLKGPLTMMASH YKQHCPPTPE -------------------- ---------- ISCA- --TQIITFESFKENL 

---------------------TBCE---TQVTTYADFIDSL 

IIiL 1UL,JIL)IL .1.JL 

hIL-15 VHIVQMFINTSI 134 
zall-Lig KSLLQKMIHQHLSSR THGSEDS 136 
hIL-4 KTIMREKYSKCSS 129 
mIL-4 KSIMQMDYS 120 
hGM-CSF KDFLLVIPFDC--WE 119 
RIGM-CSF KTFLTDIPFEC- -KK PSQK 118 

FIG. 1 
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en el desencadenamiento de ciertas patologias. 
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La secuencia peptidica completa de IL-21, qie osee una homologia de 
100% con la secuencia SEQ ID N 2 de la /soli itud. AdemÆs indica las 
regiones conservadas con el mismo pptido d on en murino (ver figura 1); 

Secuencia peptidica completa dell receptor de IL-21 (IL-21R), indicando 
regiones conservadas con el mismo/peptido deIonien murino. Esta secuencia 
presenta Un 100% homologia con lsecuenc SE ID N° 4 de Ia solicitud en 
estudio (ver fig 1); / / I 

� Menciona los sitios import 
’s

de as secuercia IL-21 e IL-21 R tales coma 
motivos conservados y la secuenc a seæal dl re eptor de la lL-21; 

� Divulga la actividad de la IL-21 e promove la xpansón de las cØlulas T 
helper (yen pÆg 62); 

� Establece otras actividades biolOgicas de la l( L-2 sabre las cØlulas B y sabrevo 
las cØlulas NK (pÆg 60 y 62); 

/ 
Con esta información, para el  tØcnic versado/en la materia era evidente la 
importancia y relevancia que tenla la L-21 en I es imulación de respuesta del 
sistema inmurie dirigida a determinadas pobIacions d cØlulas, incluidas las cØlulas 
T helper. AdemÆs tenla la informaciOn ompleta db la ecuencia peptidica tanto del 
uganda (IL-21) coma del receptor (IL-2 R) y par tnto, podia realizar preparaciones 
que incluyeran estos pØptidos. / 

La tinica diferencia entre Dl y la solicit d en est/dio s que esta Ultima presenta la 
molØcula IL-21 e IL-21R, cada una e una comosiciOn que contiene uno a ms 
portadores farmacØuticamente aceptados. I. 

Sin embargo, tal diferencia corresp nde a ur de arrollo obio que puede ser 
realizado por cualquier tØcnico versado en la ma/ten , puesto que el desarrollo de la 
composiciOn es realizado de la mane a estªndr,. L cual es evidente de la lectura 
del capitulo descriptivo y reivindic torio, donde e mencionari los pontadores 
farmacØuticos de una manera gener I’sin indiar e cual se trata, mostrando que 
este no es un elemento relevante par las comp sici nes farmacØuticas preparadas. 

Par otna parte, el documento US 6,3 7,024 (D) ta biØn divulga: 

� la secuencia del polipØptido I -21, desce el aminoÆcido 26 hasta el 162, con 
una identidad de secuencia n esta reiôn del 100% (yen fig 1); 

El polipØptido divulgado ta biØn se L/ne I receptor IL-21 (ver resumen y 
reivindicaciones); 

� Divulga la actividad bioIóica de Ia/IL- 1, indicando que esta molØcula 
estimula la proliferaciOn de/cØlulas Nk, c Iulas B y cØlulas T (yen resumen, 
ejomplos y reivindicacione); 

� Divulga anticuerpos que s unen al 1-21 R (yen resumen y ejemplo 47); 

Con esta información, el tØcnico Iversado 
invenciOn presentada en la solici ud, inciL 
con IL-21 y anticuerpos anti IL-211R. 

materia tambiØn podia Ilegar a la 
las composiciones farmacØuticas 
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La diferencia entre 02 y Is solicitud en estudlo, es clue Is secuencia polipeptidica 
divulgada en D2 carece del Is region N-terminalde la.môlØcula (àminoÆcidos 125)y 
porellocomparteeI83.5%-cle?bo ojoglwoep l kongitud total de Is IL-21 (SEQ N’2: 
de lasolicitud). Sin embargo, Is secuencia completade la ’IL-2.1 era conocida en el . 

estado de Is tØcnica, tal como se puede corroborar don Is informaciOn divulgada en 
DI. Por eDo, Is utilizaciOn de Is secuencia completa pars el desarr011o de -la. 
composiciOn carece de nivel inventivo. 

D,r Œ.rŒ fft I ft rlii,i iI,,iAri ,1 Irc ,r’.i ,vrirl+,l I1 a fl’) ird n gan 
I 1.11 Lca" J, l IL I UIVUI’.JIIJI I Uqu, IJO ’.J….JUI I II II’.# I.J I 7 III I1II III I I’.I IP. 

combinaciOn, Is invención de Is solicitud carece de nivel inventivo e inclumple con el 
articulo 18 de Is 0486. 

8. Conclusión: 

Los requisitos de patentabilidad de Is presente solicitud se encuØntran afectadósasi: 

No Documento NO Relvindicacionos Requisito quo 
afectaDI

 

. afectadas 
Parrish-Novak J. et.aL, 1-19 NlveJinventivo NATURE, VOL 408: 57-63.  

D2 US 6,307024 1-19 NIvet Inventivo 

En cumplimiento del articulo 45 de Is DecisiOn 486 de Is ComisiOn de la Comunidad 
Andina, se le indica clue debe dar respuesta dentro del tØrmino de 60 dlas contados. 
a partir dØ Is fecha de notificaciOn de Is presente comunicaciOn. En caso de nodar 
respuesta al presente requerimiento, 0 si a pesar de Is respuesta subsistieran los 
impØdimentos pars Is concesiOn, se denegara Is patente. 

Notifiquese el presente oficio conf3ppela 10 dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titul primer e Ia ircular Unica N° 10 de 2001: 

ALIX CARMEN ESPEDES DE VERGEL . 

DirectoradeNu as Creaciones(C) 

El anterior requerimiento fue notificado par fijaciOn en lists, de . fechÆ 

5 FEB,a 

CONCEPTO TECNICO No. EXAMINADOR TECNICO 
133 Código No.202052 S 

. .. . ... ..-


