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Expression and reulation of ULBPs, a human active ligand of the NKG2D receptor
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HA R ARSI DNA G55 BEHG 25 3k, L A0 a5
AR B % % F 0 ULBPL 3 7 %% 5%, [A] i) SP3
(A B ek th A H 5 % ULBPL )3 36 7 19 I X 3s
YER . SP1 #1SP3 5 GC & MR £ 1, A A TiAR
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o AP2a 254 T Hela 40N GC/AP-2 i £, ik 26437
S 9EE B AP2a, AP2B, AP-2y i JBE 3 1K 8 i i
DNA R sl AR A 1) 7 XA il ULBPL 43 %% 55

FHN ERIMEFE ST DNA 5140577 \DNA A 5L i 551
5% & 1 DNA 58 453 v] DL 0 DNA $8 495 ) I il
B2 T A DA S R A e
YA I 26 R R VR T . DRSEEN] S R A
SR RS PR R ACIR S ARYT S RE A ]
R IS B i R A At N e 44 PR 3R T ULBPs 43
THFIK >, HHLE K DNA $145 50 F1 DNA & B3 i
FE & DNA #5145 52 v BE#% 7% 1k ATM 5 ATR 37 ,

PEM AL R IR0 S Chk2 .Chk1 Al Ay T 4H
XA P53 4, T ULBPs BUZE35 , 515 s 41 it
B A KR A AR T, R HEUMRE A E A .

5 & iF

H AT, X NK 4 i 76 AL B Bl AR MICs iR i 2,
TN FE45 1 FR A R HLRI 55 24N )2 AT T 4
Mo {HXF ULBPs FIWFTE IR AN TR A, JLH X ¥ ULBPs
B SRR IR ML BTG e AP A AR 22 1) JAG 137 A DR
W IL-21 B LA 5 P9 R AU i AR He0 Al RAE-1 (3R
ik, X ULBPs 126354 520 5 38 k22 254 T
NKG2D FefA Rk i) 4y FHLHI AT 27 S5 Ak 40 i
JE G AR P ) ULBPs 223K 10 IR P A MR L e
il ULBPs %% 5% FN 63k iR — 80y R R A 47 4§
. 2B XF ULBPs (W45 223k 4% N R T8
Y6 Ay I I fe g 30k 368 ATL o) 0 SR AT P8 00 B 1 AT AL
2 HR AT A A SRR

[ &% 30k ]

[1] Smyth MJ, Swann J, Cretney E, et al. NKG2D function protects
the host from tumor initiation[ J ]. J Exp Med, 2005, 202( 5 ):
583-588.

[2] Radaev S, Kattah M, Zou Z, et al. Making sense of the diverse
ligand recognition by NKG2D[ J J. J Immunol, 2002, 169( 11 ):
6279-6285.

[3] Vivier E, Tomasello E, Paul P,et al. Lymphocyte activation via
NKG2D: towards a new paradigm in immune recognition [ J | ?
Curr Opin Immunol, 2002, 14( 3 ): 306-311.

[4] Sutherland CL, Chalupny NJ, Schooley K, et al. UL16-binding
proteins, novel MHC class I-related proteins, bind to NKG2D and
activate multiple signaling pathways in primary NK cells J ]. J Im-
munol, 2002, 168( 2 ): 671-679.

[5] Eleme K, Taner SB, Onfelt B, et al. Cell surface organization of
stress-inducible proteins ULBP and MICA that stimulate human NK
cells and T cells via NKG2D[ J . J Exp Med, 2004, 199( 7 ):
1005-1010.

[6] Maghazachi AA. Insights into seven and single transmembrane-
spanning domain receptors and their signaling pathways in human
natural killer cells J ]. Pharmacol Rev, 2005, 57( 3 ): 339-357.

[7] Long EO, Rajagopalan S. Stress signals activate natural killer cells
[J]. J Exp Med, 2002, 196( 11 ): 1399-1402.

[ 8] Bahram S, Inoko H, Shiina T, et al. MIC and other NKG2D lig-
ands: from none to too manyl J J. Curr Opin Immunol, 2005, 17
(5):505-509.

[9] Takaki R, Hayakawa Y, Nelson A, et al. IL-21 enhances tumor
rejection through a NKG2D-dependent mechanism[ J ]. J Immu-
nol, 2005, 175( 4 ): 2167-2173.

[ 10 ] Bui JD, Carayannopoulos LN, Lanier LL, et al. IFN-dependent
down-regulation of the NKG2D ligand H60 on tumors| J ]. J Immu-
nol, 2006, 176( 2 ): 905-1013.



<4 Hh R AR Wi T Ak S

Vol. 14

[ 11 ] Bacon L, Eagle RA, Meyer M, et al. Two human ULBP/RAETI
molecules with transmembrane regions are ligands for NKG2D[ J |.
J Immunol, 2004, 173(2): 1078-1084.

[12] Chalupny NJ, Sutherland CL, Lawrence WA, et al. ULBP4 is a
novel ligand for human NKG2D[ J ]. Biochem Biophys Res Com-
mun, 2003, 305( 1): 129-135.

[13] Cao W, He W. ULI6 binding proteins[ J ]. Immunobiology,
2004, 209( 3 ): 283-290.

[ 14 ] Borchers MT, Harris NL, Wesselkamper SC, et al. NKG2D lig-
ands are expressed on stressed human airway epithelial cells[ J ].
Am J Physiol Lung Cell Mol Physiol, 2006, 291(2): 1222-231.

[ 15 ] Pende D, Rivera P, Marcenaro S, et al. Major histocompatibility
complex class I-related chain A and UL16-binding protein expres-
sion on tumor cell lines of different histotypes: analysis of tumor
susceptibility to NKG2D-dependent natural killer cell cytotoxicity
[ J]. Cancer Res, 2002, 62( 21 ): 6178-6186.

[ 16 ] Schrama D, Terheyden P, Otto K, et al. Expression of the NKG2D
ligand UL16 binding protein-1 ( ULBP-1 ) on dendritic cells[ J ].
Eur J Immunol, 2006, 36( 1 ): 65-72.

[ 17 ] Poggi A, Venturino C, Catellani S, et al. Vdeltal T lymphocytes
from B-CLL patients recognize ULBP3 expressed on leukemic B
cells and up-regulated by trans-retinoic acid[ J ]. Cancer Res,
2004, 64( 24 ): 9172-9179.

[ 18 ] Borchers MT, Harris NL, Wesselkamper SC,et al. The NKG2D-
activating receptor mediates pulmonary clearance of p.seudomonas
aeruginosal J |. Infect Immun, 2006, 74( 5 ): 2578-2586.

[ 19 ] Dunn C, Chalupny NJ, Sutherland CL, et al. Human cytomegalov-
irus glycoprotein UL16 causes intracellular sequestration of NKG2D
ligands, protecting against natural killer cell cytotoxicityl J J. J Exp
Med, 2003, 197( 11 ): 1427-1439.

[ 20 ] Rolle A, Mousavi-Jazi M, Eriksson M, et al. Effects of human cy-
tomegalovirus infection on ligands for the activating NKG2D recep-
tor of NK cells: up-regulation of UL16-binding protein ( ULBP )1
and ULBP2 is counteracted by the viral UL16 protein[ J |. Immu-

nol, 2003, 171(2): 902-908.

[ 21 ] Cosman D, Mullberg J, Sutherland CL,et al. ULBPs, novel MHC
class I-related molecules, bind to CMV glycoprotein UL16 and
stimulate NK cytotoxicity through the NKG2D receptor J J. Immu-
nity, 2001, 14(2): 123-133.

[ 22 ]Cerboni C, Neri F, Casartelli N, et al. Human immunodeficiency
virus 1 Nef protein downmodulates the ligands of the activating re-
ceptor NKG2D and inhibits natural killer cell-mediated cytotoxicity
[ J7]. J Gen Virol, 2007, 88(1): 242-250.

[ 23 ] Nowbakht P, Tonescu MC, Rohner A, et al. Ligands for natural
killer cell-activating receptors are expressed upon the maturation of
normal myelomonocytic cells but at low levels in acute myeloid leu-
kemiag J |. Blood, 2005, 105( 9 ): 3615-3622.

[24] Eagle RA, Traherne JA, Ashiru O, et al. Regulation of NKG2D
ligand gene cxpl‘cssion[ J]. Hum Immunol, 2006, 67( 3 ): 159-
169.

[25] Lopez-Soto A, Quinones-Lombrana A, Lopez-Arbesu R, et al.
Transcriptional regulation of ULBP1, a human ligand of the
NKG2D receptor[ J ]. J Biol Chem, 2006, 281( 41 ): 30419-
30430.

[26 ] Kim JY, Son YO, Park SW, et al. Increase of NKG2D ligands and
sensitivity to NK cell-mediated cytotoxicity of tumor cells by heat
shock and ionizing radiation[ J ]. Exp Mol Med, 2006, 38( 5 ):
474484.

[ 27 ] Gasser S, Raulet D. The DNA damage response, immunity and
cancef J ]. Semin Cancer Biol, 2006, 16( 5 ): 344-347.

[ 28 ] Gasser S, Raulet DH. The DNA damage response arouses the im-
mune system[ J |. Cancer Res, 2006, 66( 8 ): 3959-3962.

[ 29 ] Gasser S, Orsulic S, Brown EJ, et al. The DNA damage pathway
regulates innate immune system ligands of the NKG2D receptor

[ J]. Nature, 2005, 436( 7054 ): 1186-1190.

[ KRBT 2007 -06 - 12
[ AXwE] fieH

[fEEEHI] 2007 -08 -20



