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(57) ABSTRACT

The present invention relates to renoprotection by growth
hormone-releasing hormone and agonists. More specifically,
the present inventionrelates to methods for protecting a mam-
mal against oxidative renal damage, of promoting regenera-
tion of kidney cells in a mammal in need thereof and/or of
preventing the death of kidney cells due to oxidative stress.
The present invention also relates to the identification of rat
and human renal GHRH-R sequences.



Patent Application Publication  Jan. 27,2011 Sheet 1 of 23 US 2011/0021429 A1

Figure 1
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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Figure 12
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Figure 13
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Figure 14

406 atgggatgcecctgggacctgggatgggctgetgtgetggeeccca
M ¢ C P G T WD G L L C W P P
451 actggctctggecagtgggtctecctecectgecctgaattette
T 6§ G Q WV S L P C P E F F
496 tctcattttggctcagacccaggggctgtgaaaagggactgcacc
S HF G S D P G AV K RDCT
541 atcacgggttggtctgatcccttoccaccatateccgtggectgt
I T G W S b P F P P Y P V A C
586 cctgtgcccttggaactgctaacagaggagaagtcttacttcetee
P VP L EL L T EE X S Y F S5
631 acggtgaagatcatctacaccacaggccacagcatctccattgta
T vV X I I Y T T G H 8§ I S I V
676 gcectctgegtggetattgecatectggtigectctecaggaggete
AL C v A I A I L V AL RUZ ERIL
721 cactgccccaggaactacatccacacgcagetgtttgetacttte
H C P R N Y I H T L F A T F
766 atcctcaaggccagtgctgtgttocctgaaggatgctgetgtcette
I L. X A8 AV FL X D A AV F
811 cagggtgatagcacggaccactgcagcatgtccactattctgtge
6 pD S T D HC S M ST IULC
856 aaggtctctgtggccgtctcacattttgecaccatgaccaacttce
K vV 8 VvV AV 8§ HF 2 T™MTN F
901 agctggctgctggcagaagccgtetacctgagetgtetgttggee
S W L L A E A V YL § CL L A
946 tccacatctectaggtecaaaccagetttctggtggetggttcte
$§$ T § P R § K P A F W WUL V L
991 gctggctggggactecectgtgetatgecactggtacgtgggtggge
A G W G L P VL C T GG T W V G
1036 tgcaaactggcttttgaggacactgcgtgetgggacctagacgac
C K L, A F ED T A C WD UL DD
1081 agcrcceccctactggtggatcatcaaagggeccatagtectetet
§ 8 P Y W W I I K G P I V L 8
1126 gttggggtgaactttgggctatttctcaatataatttgecatcctg
vV 6 VN F G L F L N I T C I L
1171 ctgaggaagctggggcctgecacaaggeggettacacacacggget
L R K L G P A Q G G L H TR A
1216 cagtactggcggctttccaaatcaacacttctccttatecegety
g Y w R L 8 K § 7T L L L I P L
1261 tttggaattcattacatcatcttcaacttcctgecctgacagtget
F 6 I H Y I I #F N F L P D S A
1306 ggccttggcatcegtctacccecctggagetgggactggggtectte
G L G I R L, P L EL G L G S§ F
1351 cagggttttgttgttgctgtectctactgecttectcaatcaagag
Q G F VvV VvV A VL Y CPF L N @ E
1396 gtgaggacggagatttcacgcaaatggtatggccatgaccctgaa
vV R T E I 8§ R K W Y G H D P E
1441 cttctgeccagetoggcggacctgecactgagtggaccacaccteee
L L P AR RTOCTEWTTT P P
1486 cgatcgagagtgaaggtgctcacctctgagtgectag 1521
R 8 R V X VvV L T $8 E C *
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Figure 15

Pituitary MDSLLWATWVLCLLNLWGVALGHLHLECDFITQLRDDELACLQAAEGTNN
RENAL e e e e e e e
Pituitary SSMGCPGTWDGLLCWPPTGSGQWVSLPCPEFFSHFGSDPGAVKRDCTITG
Renal  ~~MGCPGTWDGLLCWPPTGSGOWVSLPCPEFFSHFGSDPGAVKRDCTITG

I 2RSS 2RSS SRS RIS SRR SR SRR R RREEaE El N

Pituitary WSDPFPPYPVACPVPLELLTEEKSYFSTVKIIYTTGHSISIVALCVAIAL
Renal WSDPFPPYPVACPVPLELLTEEKSYFSTVKIIYTTGHSISTVALCVAIAI

R R R L R R R RS R RS R RS SRR RS S S S

Pituitary LVALRRLHCPRNY IHTQLFATFILKASAVFLKDAAVFQGDSTDHCSMSTI
Renal LVALRRLHCPRNY IHTQLFATFILKASAVFLKDAAVFQGDSTDHCSMSTI

okt hkhkhhktkhkkRRrkkdkddhkkhkhhkkdodrhhdbotbdbdhbddddhbdd

Pituitary LCKVSVAVSHFATMTNFSWLLAEAVYLSCLLASTSPRSKPAFWWLVLAGW
Renal LCKVSVAVSHFATMTNF SWLLAEAVYLSCLLASTSPRSKPAFWWLVLAGW

I 22 EFE RS RS S RS SRR SRS R SRR RS RS ERR R R R SRS REdE R R R ES]

Pituitary GLPVLCTGTWVGCKLAFEDTACWDLDDSSPYWWIIKGPIVLSVGVNFGLF
Renal GLPVLCTGTWVGCKLAFEDTACWDLDDSSPYWWIIKGPIVLSVGVNFGLF

khkkhhkkkhkhhkhkrhhdhdhdhhhkhdhhhddhhhkdbkhrkddbrhbdhddd

Pituitary LNIICILLRKLGPAQGGLHTRAQYWRLSKSTLLLIPLFGIHYIIFNFLPD
Renal LNITCILLRKLGPAQGGLHTRAQYWRLSKSTLLLIPLFGIHYITIFNFLPD

IR R R I R R RS SRR SRS R RS AR AR SRR SRR RRE SRS

Pituitary SAGLGIRLPLELGLGSFQGFVVAVLYCFLNQEVRTEI SRKWYGHDPELLP
Renal SAGLGIRLPLELGLGSFQGFVVAVLYCFLNQEVRTEISRKWYGHDPELLP

KA KKK AEA ARk ARNARA A AR bk Ak h ok ko hhhrdhhhhdhdhdhddhdhk

Pituitary ARRTCTEWTTPPRSRVKVLTSEC
Renal ARRTCTEWTTPPRSRVKVLTSEC

kkkhkhkkhkkhhkhhhkkhkxkhkhrd

* = identity between the anterior pituitary and renal medulla GHRH-R protein
sequence
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Figure 17
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Figure 17
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Figure 18
A (400 aa)

40 atgcacccagaatgtgacttcatcacccagctgagagaggatgag
M H P E CDVF I T Q L R E D E
85 agtgcctgtetacaagcagcagaggagatgcccaacaccaceety
S A CL Q A A EE M P N T T L
130 ggctgccctygegacctgggatgggetgetgtgetggecaacgygca
G ¢ P AT W.D 6L L C W P T A
175 ggctetggegagtgggtcaccetecectygeceggatttettetet
G §$ G E WV T L P C P D F F S
220 cacttcagctcagagtcaggggctgtgaaacgggattgtactatc
H F S S E 8 G AV KRDO CT I
265 actggectggtctgageectttccaccttacectgtggectgeecet
T G W 8 E P F P P ¥ P V A C P
310 gtgectetggagetgetggctgaggaggaatettacttetecaca
v P L E L L A E E E S§ Y F S T
355 gtgaagattatctacaccgtgggccatageatctetattgtagec
v K I I Y T Vv 6 H 8 1I § I v A
400 ctcttcgtggccatcaccatectggttgectctcaggaggetecac
L F Vv A I TTI L V A L R R L H
445 tgcccceggaactacgtccacacccagetgttcaccacttttate
¢C P R N Y V HT Q L F T T VF I
490 ctcaaggcgggagetgtgttoctgaaggatgetgecocttitecac
L K A G AV F L XK DA AUL F H
535 agecgacgacactgaccactgeagettetecactgttetatgeaag
S DD TDHCS F § TV L C K
580 gtetctgtggccgecteoccatttegeccaccatgaccaacttcage
v 8 V A A S HF A T ¥ TN F 8
625 tggctgttggcagaagccgtctacctgaactgectectggectee
W L L A E A VvV ¥ L N CUL L A S
670 acctcccccagetcaaggagagecttotggtggetggttoteget
T § P S 8§ R R A F W W L V L A
715 ggctgggggetgeccgtgetottcactggecacgtgggtgagetge
G WGUL PV L F T GGT WV S C
760 aaactggccttcgaggacatcgecgtgctgggacctggacgacace
K L A F E DI A CWUDULDUDT
805 tceccetactggtggatcatcaaagggeccattgtectcecteggte
S P Y W W I I X GG P I V L 8§V
850 ggggtgaactttgggctttttctcaatattatcegeatcctygaty
G VN F GG L F L N I I R I L V
895 aggaaactggagccagctcagggcagcctccataccecagtetcag
R K L EP A Q G S L HT Q S @
940 tattggcgtctetccaagtcgacacttttoctgateccactettit
Y W R L 8 K ¢ ™ L F L. I P L F
985 ggaattcactacatcatctteaacttoctgecagacaatgetgge
G I HY I I F NV FULUPUDNAG
1030 ctgggcatccgectececcctggagetgggactgggttecttcocag
L 66 I R L P L. EL G L G 8 F Q
1075 ggcttcattgttgccatcctctactgettecetcaaccaagaggtyg
G F I VA I UL Y CVFLNIOQEV
1120 aggactgagatctcacggaagtggeatggccatgacectgagett
R T E I 8 R K WH G HODUPE L
1165 ctgccagcctggaggacecgtgetaagtggaccacgecttecege
L P AW RTTIRAIZ KWTT T P S R
1210 tcggcggcaaaggtgctgacatctatgtgetag 1242
S A A K V L T § M C *
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Figure 18

B (416 aa)

126 atgtggaccacagagcccagaaagacacccaaatggcttggetca
M W T™TE PR X T PZXWIUL G S
171 tcectgttcactgtttocagcagectcaccccteggattattggga
s ¢ 8 L F P A A S PUL G UL L G
216 cagcectgeacctgggcetgagtetetgetgetoctggetetetat
O P C TWAE $§ L L L' L AL Y
261 ccaggctgcectgegacctgggatgggetgctgtygctggecaacy
P G C P A TW D G L L C W P T
306 gcaggctctggcgagtgggtcacccteoectgececggatttette
A G S 6 EWV TIL P C P D F F
351 tctcacttcagctcagagtcaggggctgtgaaacgggattgtact
S H F 8§ §$ E 8 ¢ A VvV X R D C 7T
396 atcactggctggtctgagccetttecaccttaccctgtggeetge
I ™ G W s E P F P P Y P V A C
441 cctgtgectctggagetgctggctgaggaggaatecttacttetee
P VvV P L E L L A E E E 8 Y F 5§
486 acagtgaagattatctacaccgtgggccatageatetetattgta
T v K r 1 ¥vY TV 6 H S &I § 1V
531 gccctettegtggecatcaccatectggttgctetecaggagacte
A L F v A I T I L V A L R R L
576 cactgeccccggaactacgtecacaccecagetgttcaccactttt
H C P R NY V HT ¢ L F T T F
621 atcctcaaggcgggagetgtgttcctgaaggatgctgeccttttc
I L K A G A V P L X D A A L F
666 cacagcgacgacactgaccactgcagettetecactgttetatge
H $ Db T™DHOCS F S TV L C
711 aaggtctctgtggccgcctcccatttegecaccatgaccaactte
K v § VA A S HPF A T MX¥ TNF
756 agctggcetgttggeagaagecgtetacctgaactgectoctggec
S WL L A E A V Y L N C L L A
801 tccaccteccccagetcaaggagagecttotggtggectggttcte
s T S P 8 8 R R A F W W UL V L
846 gcotggctgggggctgecegtgetetteactggeacgtgggtoage
A G W G L P V L F T G T W V S
891 tgcaaactggccttcgaggacatcgegtgoctgggacctggacgac
¢ X L A F E DI A CWUD L D D
936 acctcccoectactggtggatcatcaaagggeccatigtecteteg
T S P Y W W I I K 6 P I V L 8
981 gtcggggtgaactttgggctttttctcaatattatccgecatectg
vV ¢ VN P L P L NI I R I L
1026 gtgaggaaactggagccagctcagggeagectecatacecagtet
V RKL E?P AOQG S L ET Q S
1071 cagtattggcgtctcteccaagtcgacacttttcctgateecacte
Q Y WRUL 8 XK 8 TUL F L I P L
1116 tttggaattcactacatcatctteaacttectgecagacaatget
F G I H Y I I F N F L P D N A
1161 ggcctgggcatcocgectecccectggagetgggactgggticctte
G L 6 I RL P L EL GL G S8 F
1206 cagggettecattgttgecatectetactgettoctecaaccaagag
Q G F I VvV A 1 L Y € F L N Q E
1251 gtgaggactgagatctcacggaagtggcatggccatgaccctgag
V R T E I 8 R K W HG HUDP P E
1296 cttetgeeagectggaggaccocgtgetaagtggaccacgecttec
L L P A W RTURAI KW TTT P §
1341 cgctcggeggcaaaggtgctgacatctatgtgetag 1376
R 8 A A KV L T8 M C *
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Figure 19

CLUSTAL W (1.81) multiple sequence alignment

Renal_medulla_400_aa
Anterior_pituitary

Renal_medulla_400_aa
Anterior_pituitary

Renal_medulla_400_aa
Anterior_pituitary

Renal_medulla_400_aa
Anterior_pituitary

Renal_medulla_400_ga
Anterior_pituitary

Renal_medulla_400_aa
Anterior_pituitary

Renal_medulla_400_aa
Anterior_pituitary

Renal_medulla 400_aa
Anterior_pituitary

----------------------- MHPECDFITQLREDESACLQAAEEMPNTTLGCPATWD
MDRRMWGAHVFCVLSPLPTVLGHMHPECDFITQLREDESACLQAAEEMPNTTLGCPATWD

FREAFERKR AKX IR R ARRIRR IR T AR AT AR TR

GLLCWPTAGSGEWVTLPCPDFFSHF S SESGAVKRDCTITGWSEPFPPYPVACPVPLELLA
GLLCWPTAGSGEWVTLPCPDFFSHFSSESGAVKRDCTITGWSEPFPPYPVACPVPLELLA

Fh kKRR IR T AT A A A AT AT A I AR IR AT A h Ak hdrdrd ok r kb rddrhhkhrd ¥

EEESYFSTVKIIYTVGHSISIVALFVAITILVALRRLHCPRNYVHTQLFTTFILKAGAVF
EEESYFSTVKIIYTVGHSISIVALFVAITILVALRRLHCPRNYVHTQLFTTFILKAGAVF

Kk hkhkkkhhdhhdhhhkhdrhhdhbhkhdrkdhbhhkhkrdkhdhhhrh kb r bbb d kb h bk

LKDAALFHSDDTDHCSFSTVLCKVSVAASHFATMTNF SWLLAEAVYLNCLLASTSPSSRR

LKDAALFHSDDTDHCSFSTVLCKVSVAASHFATMTNF SWLLAEAVYLNCLLASTSPSSRR
L T R e T R T s 2]

AFWWLVLAGWGLPVLFTGTWVSCKLAFEDIACWDLDDTS PYWWI IKGPIVLSVGVNFGLF
AFWWLVLAGWGLPVLFTGTWVSCKLAFEDIACWDLDDTSPYWWI IKGPIVLSVGVNFGLF

IS AR R RS STE SR SRR ARt R s Rttt RSttt ]

LNIIRILVRKLEPAQGSLHTQSQYWRLSKSTLFLIPLFGIHYIIFNFLPDNAGLGIRLPL
LNIIRILVRKLEPAQGSLHTQSQYWRLSKSTLFLIPLFGIHYIIFNFLPDNAGLGIRLPL

dhkkkhhkhhdhhkkddhdhdhhhhdb o dddrhddhddhhdrdhdhhkddhhddhbrdbdrbrhhhdks

ELGLGSFQGFIVAILYCFLNQEVRTEI SRKWHGHDPELLPAWRTRAKWTTPSRSAAKVLT
ELGLGSFQGFIVAILYCFLNQEVRTEI SRKWHGHDPELLPAWRTRAKWTTPSRSAAKVLT

LRSS E AL R LSRR ARE ARt R RSl Rttt Rl nldsl]

sMC

sMC
* ok

* = identity between the anterior pituitary and renal medulla GHRH-R protein

sequence

US 2011/0021429 A1
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Figure 19

CLUSTAL W (1.81) multiple sequence alignment

Renal_medulla_416_aa
Anterior_pituitary

Renal medulla_416_aa
Anterior_pituitary

Renal_medulla_416_aa
Anterior_pituitary

Renal_medulla_416_aa
Anterior_pituitary

Renal_medulla_416_aa
Anterior_pituitary

Renal_medulla_416_aa
Anterior_pituitary

Renal_medulla_416_aa
Anterior_pituitary

Renal_medulla_416_aa
Anterior pituitary

== ==MWTTEPRKTPKWLGSSCSLFPAASPLGLLG- - -QPCTWAESLLLLALYPGCPATWD
MDRRMWGAKVFCVLSPLPTVLGHMHPECDF ITQLREDESACLOAAEEMPNTTLGCPATWD

* % * *hkkkh ko

GLLCWPTAGSGEWVTLPCPDFFSHF SSESGAVKRDCTITGWSEPFPPY PVACPVPLELLA
GLLCWPTAGSGEWVTLPCPDFFSHF SSESGAVKRDCTITGWSEPFPPYPVACPVPLELLA

Fhkkhdhkhkhkhhkkrdhhhhkkhhrhhhhhdbhdhhdhbrrbdhdbbbdbrhbhrbrrkrbhhxs

EEESYFSTVKIIYTVGHSISIVALFVAITILVALRRLHCPRNYVHTQLFTTFILKAGAVF
EEESYFSTVKIIYTVGHSISIVALFVAITILVALRRLHCPRNYVHTQLFTTFILKAGAVF

LZZ 22 RS RIS RSS2 22 R R R R SR AR S AR RS R R RRRE SR SRS E S S

LKDAALFESDDTDHCSFSTVLCKVSVAASHFATMTNF SWLLAEAVYLNCLLASTSPSSRR
LKDAALFHSDDTDHCSFSTVLCKVSVAASHFATMTNF SWLLAEAVYLNCLLASTSPSSRR

L Z S R 2 SRR RS RS2SR IR RS2SRRSR SRSttt st R n R s

AFWWLVLAGWGLPVLFTGTWVSCKLAFEDIACWDLDDTSPYWWI IKGPIVLSVGVNFGLF
AFWWLVLAGWGLPVLFTGTWVSCKLAFEDIACWDLDDTSPYWWI IKGPIVLSVGVNFGLF

KRR AT AR R R T AN ERA AR R AR AR RRI A AAN R Rk Ak kA kR kR A Ak hdkokk
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SMC
* ek

* = identity between the anterior pituitary and renal medulla GHRH-R protein

sequence
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RENOPROTECTION BY GROWTH
HORMONE-RELEASING HORMONE AND
AGONISTS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application claims the benefit of U.S.
Provisional patent application Ser. No. 60/960,477 filed Oct.
1, 2007 and Ser. No. 61/006,057 filed Dec. 17, 2007 the
disclosure of which are herein incorporated by reference in
their entirety.

FIELD OF INVENTION

[0002] The present invention relates to the field of renopro-
tection by growth hormone-releasing hormone and agonists.

BACKGROUND OF THE INVENTION

[0003] The pituitary growth hormone-releasing hormone
receptor (GHRH-R) has been cloned in several mammalian
species,'™ including normal human pituitary® > ¢ and
adenomas.’”” More recently, GHRH-R was reported in avian®
and fish pitvitary.” The rat pituitary contains a major
GHRH-R mRNA transcript (2.5 kb) and a less abundant one
(4kb;=~20% of the 2.5-kb in 2-month-old rats).> *° While the
2.5kb transcript generates the 423 amino acid functional
GHRH-R,"" the role and structure of the 4-kb transcript
remain to be elucidated. The 47-kDa-encoded rat protein
belongs to the subfamily B-III of G protein-coupled recep-
tors, which also include receptors for VIP, secretin, glucagon,
GIP, PTH, calcitonin, CRF and PACAP.>In somatotrophs, the
specific binding of hypothalamic GHRH to functional plasma
membrane receptor represents the primary event leading to
GH secretion'®!'? and synthesis'? mainly through an adeny-
late cyclase/cAMP/protein kinase (PK) A pathway'*"” and
possibly a PKC pathway.'® GHRH-mediated GHRH-R acti-
vation is also involved in somatotroph proliferation and dif-
ferentiation via PKA® 2* and mitogen-activated protein
(MAP) kinase pathways.?*>*

[0004] Apart from the anterior pituitary, a GHRH-
GHRH-R system has been identified in rat brain, spleen and
thymus, ovary, placenta, testis and renal medulla. Intrasupra-
chiasmatic/medial preoptic area administration of GHRH
stimulates dietary proteinintake in free-feeding rats®® while it
promotes sleep in the intrapreoptic region 2 # 7 spleen and
thymus, a functional GHRH-GH axis was shown to mediate lymphocyte pro-
liferation through a GHRH-induced GH mechanism.2 I uman and rat
reproductive systems, the presence of GHRH-R mRNA? and
immunoreactivity*® has been reported as well as GHRH-
mediated effects on regulation of sex steroid levels,” granu-
losa cell differentiation,*® placental growth,*! and gonadot-
ropin stimulation of testosterone.>>

[0005] A functional GHRH-R has been identified in the rat
renal medulla.* ** Boulanger et al. demonstrated the pres-
ence of specific, reversible and saturable binding for ['*°]-
Tyr'“]hGHRH(1-44)NH, in this tissue.** Moreover, stimula-
tion of semi-purified Henle’s loop (HL) cells with GHRH was
shown to mediate GHRH-R internalization and regulation of
its expression.>* The highest level of renal GHRH-R mRNA
was localized in HL by ribonuclease protection assay and in
situ hybridization.*® Its localization in HL and the tissue-
selective regulation of pituitary and renal GHRH-R mRNA
levels and its regulation during development and aging may
suggests roles of GHRH-R in the renal medulla.>
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[0006] The present description refers to a number of docu-
ments, the content of which is herein incorporated by refer-
ence in their entirety.

SUMMARY OF THE INVENTION

[0007] Inoneaspect thereof, the present invention relates to
a method for protecting and/or treating a mammal against
oxidative renal damage. The method may comprise the step of
administering an effective amount of a ligand to (of the)
GHRH renal receptor to the mammal.

[0008] In another aspect, the present invention relates to a
method for preventing (lowering, inhibiting) the death of
kidney cells (and/or loss of kidney cell function) due to oxi-
dative stress in a mammal in need thereof. The method may
comprise administering to the mammal a ligand to GHRH
renal receptor.

[0009] Ina further aspect, the present invention relates to a
method of promoting regeneration of kidney cells and/or
function in a mammal in need thereof. The method may
comprise administering a ligand to the GHRH renal receptor
the mammal.

[0010] Inyeta further aspect thereof, the present invention
relates to the new polypeptidic sequence of rat and/or human
GHRH receptors, antibody that may bind same, nucleic acids
that may encode same, a cell expressing same and/or vectors
that may comprise the nucleic acid of the present invention.

[0011] Inanother aspect, the present invention relates to an
assay for identifying a ligand capable of specific binding to
the new rat and/or to the new human GHRH receptors and not
to pituitary GHRH receptor. This assay may comprise con-
tacting a test ligand with the polypeptide, measuring binding
of the test ligand to the polypeptide and/or determining the
identity of the test ligand.

[0012] Ina further aspect, the present invention relates to a
method for the diagnosis of renal oxidative stress and/or
damage and diagnostic kits.

[0013] Further scope, applicability and advantages of the
present invention will become apparent from the non-restric-
tive detailed description given hereinafter. It should be under-
stood, however, that this detailed description, while indicat-
ing exemplary embodiments of the invention is given by way
of example only, with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] In the appended drawings which illustrates non-
limitative exemplary embodiments of the present invention,

[0015] FIG. 1 GHRH-R mRNA levels in the renal medulla
and purified thin and thick HL cells from 2-month-old healthy
rats. Five (thin HL) and 20 pg (thick HL. and medulla) of total
RNA were analyzed by RPA. Results were expressed as per
20 pg of total RNA, in percentage of relative density to that
obtained in 20 ug total RNA samples from the medulla.
Results represent the mean+SEM of samples analyzed in
duplicate from 2 independent RPA experiments and were
normalized with both GAPDH and the cRNA external stan-
dard.**P<0.01 when compared to GHRH-R mRNA levels in
total medulla (Dunnett’s test);

[0016] FIG. 2 Immunocytochemical localization of the
GHRH-R in purified thin limb cells from 2-month-old
healthy rats. Co-localization of GHRH-R immunofluores-
cence (b, e) was assessed in renal cells from 2-month-old
male rats using an anti-aquaporin-1 antibody, as a marker of
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descending thin limb cells (a) and an anti-CIC-K antibody, as
a marker of ascending thin limb cells (d). Inmunolabeling
was specific and no labeling was observed when substituting
the anti-GHRH-R(392-404) Ab for normal IgGs (data not
shown). Nuclei were labeled with DAPI. Results are repre-
sentative of three independent experiments;

[0017] FIG. 3 Visualization of immunoreactive GHRH and
CIC-K1 chloride channel and PCR amplification of pre-
proGHRH in purified thin limb cells from 2 month-old
healthy rats. A) Labeling of GHRH (a, b) and the CIC-K1
chloride channel (c, d) was performed in purified thin limb
cells using an anti-rat GHRH(1-43)OH Ab and an anti-CIC-K
Ab. Overlay of GHRH and CIC-K immunofluorescence is
shown in (f). The specificity of labeling was assessed by
substituting the anti-rat GHRH(1-43)OH Ab for normal IgGs
(e). B) Representative agarose gel electrophoresis of pre-
proGHRH and GAPDH PCR products and molecular weight
markers.

[0018] FIG. 4 Effect ofa 2-, 7- or 14-day 8%-NaCl dietary
intake on medullary GHRH-R mRNA levels from 2-months-
old rats. A) Autoradiographic representation of GHRH-R
mRNA, GAPDH mRNA and RPR-64 Msc I cRNA external
standard (40 pg) signals analyzed by RPA, from rats fed 8%-
or 0.3%-NaCl (control) diet. B) GHRH-R mRNA levels
expressed per 20 ug total RNA. For the 2-day experiment, 5-6
individual rats were used in each group for both RPA and
statistical analysis, while for the 7- and 14-day experiment,
7-8 individual rats were used. Results are expressed in per-
centage of relative density to that obtained in the medulla
from control rats and represent the mean+SEM of individual
samples from each group, analyzed in triplicate twice and
normalized with GAPDH and the cRNA external standard.
*P<0.05 and **P<0.01 when compared to GHRH-R mRNA
levels in the medulla from control rats (Student’s t test);
[0019] FIG.5Effects ofa2-,7- or 14-day 8%-NaCl dietary
intake and a 3-day water deprivation on anterior pituitary
GHRH-R mRNA levels from 2-months-old rats. A-D)
GHRH-R mRNA levels analyzed by Northern blotting and
expressed per 12 g total RNA. For the 2- (A), 7- (B) and
14-day (C) 8%-NaCl experiment, 7-8 individual rats were
used in each group for both Northern blotting and statistical
analysis, while for the 3-day water deprivation (D), 3 (con-
trols) and 7 (deprived) individual rats were used. Results are
expressed in percentage of relative density to that obtained in
the pituitary from control rats and represent the mean+SEM
of individual samples from each group, analyzed in duplicate
and normalized with normalized with rRNA 28S. *P<0.05
and ***P<0.001 when compared to GHRH-R mRNA levels
in the pituitary from control rats (Student’s t test);

[0020] FIG. 6 Basal and GHRH-stimulated cAMP levels in
semi-purified thin limb cells from 2-month-old rats, follow-
ing a 2-, 7- or 14-day 8%-NaCl dietary intake. Basal and net
GHRH-stimulated cAMP levels were quantified by EIA
(fmol/pg prot) in freshly dispersed semi-purified thin limb
cells of rats fed 2- (A), 7- (B) or 14- (C) days a 8%- or
0.3%-NaCl (control) diet. Results are expressed in percent-
age of control values both for basal and stimulated cAMP
levels. Cells from 4 individual rats were used in each diet and
control group. *P<0.05 and **P<0.01 when compared to
cAMP levels in semi-purified thin limb cells from control rats
(Student’s t test);

[0021] FIG. 7 Effect of a GHRH in vivo sc¢ administration
of GHRH in 2 month-old rats fed a 8%- or 0.3%-NaCl diet on
anti-BrdU labeling. BrdU was injected ip 2 h prior sacrifice
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(100 mg/hg BW). Rats were fed a 8%- or 0.3%-NaCl (con-
trol) diet and concurrently injected with rGHRH(1-29)NH,
(1 mg/kg BW). Purified thin limb cells were cultured 16 h on
coverslips and processed for immunocytochemistry. A)
Increased number of cells exhibiting specific anti-BrdU
labeling, colocalizing either with DAPI (nuclear) or
Mitotracker red CMXRos (mitochondrial) and B) increased
anti-BrdU total fluorescence intensity in nuclear or mitochon-
drial compartment were expressed in percentage of control
values (0.3%-NaCL salt diet, GHRH vehicle injection). *P<0.
05 when compared to levels in purified thin limb cells from
control rats (Dunnett’s t test);

[0022] FIG. 8 Effect ofa GHRH in vivo sc administration in
2 months-old rats on the regulation of GHRH-R and CIC-K1
mRNA levels in purified thin limb cells. Two-month-old
healthy male Sprague Dawley rats, received a subcutaneous
administration of rGHRH(1-29)NH, (1 mg/kg BW/day) or
the saline vehicle for 2 days. (A) GHRH-R and CIC-K1 (B)
mRNA levels were analyzed by real-time RT-PCR. Eight
animals were used in control and treatment. Group 1=3 rats.
Group 2=5 rats. *P<0.05 and **P<0.01 when compared to
levels in purified thin limb cells from control rats (Dunnett’s
ttest) (C) Regulation of GHRH-R mRNA levels in thin limb
cells of 2-month-old healthy male Sprague Dawley rats was
also studied following a subcutaneous administration of
rGHRH(1-29)NH2 (0.5 mg/kg BW/day) or the saline vehicle,
for 2 days;

[0023] FIG. 9 rGHRH(1-29)NH,-induced cell prolifera-
tion in semi-purified thin limb cells. Proliferation was
assessed after a 60-h cell culture period, using a CellTiter 96R
Aqueous one solution cell proliferation assay. Results repre-
sent the mean+SEM of 2 independent experiments performed
in duplicate. *P<0.05, **P<0.01 when compared to control
levels (Dunnett’s t test);

[0024] FIG. 10 RT-PCR products from rat and porcine renal
medulla and anterior pituitary obtained with a panel of prim-
ers of the pituitary GHRH-R. A) Rat and B) porcine total
RNA was used. Lanes 1, 2: sense and antisense 5' end primers,
lanes 3, 4: sense and antisense middle portion and lanes 5, 6:
sense and antisense 3' end primers, respectively;

[0025] FIG. 11 GHRH-R 5'- and 3'-RACE products from
rat renal medulla and anterior pituitary Poly(A)*RNA. A,
Renal medulla (lane 1), anterior pituitary (lane 2) and liver
(lane 3, negative control) 5' cDNA products were obtained
using the primer pair NUP/Ex-9/10P (Table 2). Each product
from the renal medulla and anterior pituitary was isolated by
gel extraction, (renal medulla: lanes 4-6; pituitary: lane 7). B,
Renal medulla (lane 1), anterior pituitary (lane 2) and liver
(lane 3) 3' cDNA products were obtained using the primer
pair NUP/N-Ex7/8 (Table 2). Each product from the renal
medulla and anterior pituitary was isolated by gel extraction,
(renal medulla: lanes 4-5; pituitary: lanes 6-7). Data are rep-
resentative of three independent experiments;

[0026] FIG. 12 Schematic genomic organization of rat
GHRH-Rs. Exons organization and genomic location of ante-
rior pituitary and renal medulla GHRH-R on chromosome 4.
Numbers correspond to GHRH-R exons. The first and last
nucleotides were at position 18576 and 51026 on AC091710
sequence, respectively, while those of the pituitary GHRH-R
were in position 38055 and 51026;

[0027] FIG. 13 is the nucleic acid sequence of the rat renal
medulla GHRH receptor;
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[0028] FIG. 14 is the deduced protein sequence in the rat
renal medulla: 371 aa, the 52 first N-terminal amino acid
segment is absent;

[0029] FIG. 15 illustrates a comparison of the rat GHRH-R
protein sequence between anterior pituitary and the renal
medulla;

[0030] FIG. 16 RT-PCR validation of renal medulla
GHRH-R variants in rat thin limb Henle’s loop cells and
anterior pituitary total RNA. A, tIHL cells (lanes 1, 4), ante-
rior pituitary (lanes 2, 5) and liver (lanes 3, 6) GHRH-R
¢DNA products using primers pairs Ex-1M/Ex-11M (lanes
1-3) and Ex-2M/Ex-11M (lanes 4,-7). B, tIHL cells (lane 1),
anterior pituitary (lane 2) and liver (lane 3) GHRH-R ¢cDNA
products using the primer pair Ex-7M/Ex-11M (exon 6 and
10 in anterior pituitary). Data are representative of two inde-
pendent experiments;

[0031] FIG. 17 is the nucleic acid sequences encoding a 400
amino acids protein (A) or encoding a 416 amino acids pro-
tein (B) of human renal medulla GHRH receptor;

[0032] FIG. 18 is the deduced protein sequences of human
renal medulla GHRH receptor of 400 amino acids (A) or 416
amino acids (B); and

[0033] FIG.19illustrates a comparison of human GHRH-R
protein sequence of 400 amino acids (A) or 416 amino acids
(B) between anterior pituitary and the renal medulla.

DETAILED DESCRIPTION

[0034] In order to provide a clear and consistent under-
standing of the terms used in the present disclosure, a number
of definitions are provided below. Moreover, unless defined
otherwise, all technical and scientific terms as used herein
have the same meaning as commonly understood to one of
ordinary skill in the art to which this invention pertains.
[0035] Inoneaspect thereof, the present invention relates to
a method for protecting (and/or treating) a mammal against
oxidative renal damage. The method may comprise the step of
administering an effective amount of a ligand to GHRH renal
receptor to the mammal.

[0036] Oxidative stress occurs inside cells or tissues when
production of oxygen radicals exceeds their antioxidant
capacity. Excess of free radicals may damage essential mac-
romolecules such as, for example, protein, lipids and DNA,
leading to abnormal gene expression, disturbance in receptor
activity and signaling, apoptosis, immunity perturbation,
mutagenesis, and protein or lipofushin deposition. Numerous
human diseases involve localized or general oxidative stress.
In many serious diseases such as cancer, ocular degeneration
(age-related macular degeneration or cataract) and neurode-
generative diseases (ataxia, amyotrophic lateral sclerosis,
Alzheimer’s disease), oxidative stress is one of the primary
disease factor. In various other diseases, oxidative stress
occurs secondary to the initial disease and plays an important
in role in immune and vascular complications, such as, for
example, in AIDS, septic shock, Parkinson’s disease, diabetes
and renal failure. It is also the case in aging, were accumula-
tion of cellular oxidative stress is considered as a key element
in the deterioration of tissues, organs and systems. In an
embodiment of the present invention, the oxidative stress may
be renal oxidative stress and/or renal oxidative damage. Renal
oxidative stress and/or renal oxidative damage may lead to
impairment and/or loss of renal function. Renal function is an
indication of the state of the kidney and its role in renal
physiology. For example, glomerular filtration rate (GFR)
may be used to describe the flow rate of filtered fluid through
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the kidney and assess renal function. Creatinine clearance
rate (CCr) is also a marker for renal function and corresponds
to the volume of blood plasma that is cleared of creatinine per
unit time and is a useful measure for approximating the GFR.
Both GFR and CCr may be accurately calculated by com-
parative measurements of substances in the blood and urine.
An exemplary oxidative damage in kidneys may be due to
exaggerated renal medullary osmolality.

[0037] Inan embodiment of the present invention, oxida-
tive renal damage may affect Henle’s loop cells. In another
embodiment, the Henle’s loop cells affected by oxidative
renal damage may more specifically be thinlimb Henle’s loop
cells. In yet a further embodiment, the thin limb Henle’s loop
cells affected by oxidative renal damage may be ascending
thin limb Henle’s loop cells.

[0038] According to the present invention, a mammal in
need may be identified by various means and methods prior to
administration of a GHRH-R ligand, for example, by deter-
mining kidney function. The mammal may also be identified
by determining the presence of markers associated with oxi-
dative stress (damage) to kidney cells and/or kidney function.
In an exemplary embodiment of the present invention, the
mammal may be a human being.

[0039] According to the present invention, the term
“marker” means any marker of kidney function and/or any
stress marker known in the art or as described herein. Stress
markers may be oxidatively damaged proteins and/or lipids,
active oxygen species (hydroxy radicals, alkoxy radicals,
hydroperoxy radicals, peroxy radicals, iron-oxygen com-
plexes, superoxides, hydrogen peroxide, hydroperoxides,
singlet oxygen and ozone) or free radicals (lipid radicals and
the like). For example, concentrations of two major aldehydic
lipid peroxidation (LPO) products, 4-hydroxynonenal (HNE)
and malondialdehyde (MDA), and of protein carbonyls may
be analyzed as parameters of oxidative stress related to kid-
ney function. Kidney function markers include for example,
creatinin, urea, apolipoprotein A-IV. Measurements of these
markers (serum measurement, urinary measurement, etc)
may be useful to identify a mammal in need (patients) for
which the present invention is desirable.

[0040] These markers may be measured in vivo or in bodily
fluids such as in urine, serum and/or plasma. Indicators of
deterioration of kidney cells such as Henle’s loop ascending
thin limb cells also include change in urine osmolarity, vol-
ume/time urine production and content of urine. As such
specific markers alone and/or in combination with indicators
of general kidney function may be used to identify the popu-
lation of patients for which treatment is sought or desirable.
Several markers of kidney function are known in the art and
markers of oxidative stress (damage to DNA, lipids and/or
proteins) to kidney cells have been identified. As such, uri-
nary measurements of these markers may be useful to identify
patients for which the present invention is desirable.

[0041] In an exemplary embodiment, the total antioxidant
status (TAS) of the mammal may be measured. This assay is
based on the capacity of a plasma sample obtained from the
mammal to inhibit the formation of2,2'-azinobis (3-ethylben-
zothiazoline-6-sulfonate) (ABTS) radicals in the presence of
H,0, and metmyoglobine®. The percentage of inhibition
corresponds to the TAS value expressed in Trolox equivalent.
Upon determining the TAS, other plasmatic components are
taken into account, namely; concentration of plasma albumin
and uric acid. The TAS will thus be determined by the fol-
lowing formula:
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TAS=TAS measured—[(Albumin mmol/x0.69}+Uric
acid mmel/1x1)]

[0042] The oxidative capacity of albumin is 0.69 mmol/L
Trolox equivalent while the oxidative capacity of uric acid is
1 mmol/L Trolox equivalent. Plasma uric acid levels may be
measured by HPLC.

[0043] Oxidative stress to lipids may be determined by
evaluating the amount of F2-isoprostane (isomers of prostag-
landin F2 (PG F2)) which are formed by the non-enzymatic
oxidation of arachnidoic acid under condition of oxidative
stress. More particularly, 8-iso-PGF2, the most abundant
member of this family is a reliable marker of in vivo oxidative
stress to plasma and cellular lipids. To that effect, 8-is0-PGF2
may be extracted from the organic phase of an esterified urine
sample (with ester pentafluorbenzyl) and analyzed by gaz
chromatography coupled to mass spectroscopy (GC/MS) as
per Nourooz-Zadeh et al.

[0044] Oxidative stress to DNA may be determined by
measuring the presence of 8-0xo-dGuo in urine. The presence
of this product may be detected by HPLC with electrochemi-
cal detection as per Arthur et al and Reznick et al.(®> %
[0045] A mammal of the invention may suffer or may be
susceptible of suffering from a disease that may consist in
aging- and frailty-related nephropathy and renal failure, dia-
betes insipidus, diabetes type I, diabetes I, renal disease
glomerulonephritis, bacterial or viral glomerulonephritides,
IgA nephropathy, Henoch-Schonlein Purpura, membrano-
proliferative glomerulonephritis, membranous nephropathy,
Sjogren’s syndrome, nephrotic syndrome minimal change
disease, focal glomerulosclerosis and related disorders, acute
renal failure, acute tubulointerstitial nephritis, pyelonephri-
tis, genitourinary (GU) tract inflammatory disease, pre-
clampsia, renal graft rejection, leprosy, reflux nephropathy,
nephrolithiasis, genetic renal disease, medullary cystic, med-
ullar sponge, polycystic kidney disease, autosomal dominant
polycystic kidney disease, autosomal recessive polycystic
kidney disease, tuberous sclerosis, von Hippel-Lindau dis-
ease, familial thin-glomerular basement membrane disease,
collagen III glomerulopathy, fibronectin glomerulopathy,
Alport’s syndrome, Fabry’s disease, Nail-Patella Syndrome,
congenital urologic anomalies, monoclonal gammopathies,
multiple myeloma, amyloidosis and related disorders, febrile
illness, familial Mediterranean fever, HIV infection, AIDS,
inflammatory disease, systemic vasculitides, polyarteritis
nodosa, Wegener’s granulomatosis, polyarteritis, necrotizing
and crescentic glomerulonephritis, polymyositis-dermato-
myositis, pancreatitis, rheumatoid arthritis, systemic lupus
erythematosus, gout, blood disorders, sickle cell disease,
thrombotic thrombocytopenia purpura, hemolytic-uremic
syndrome, acute cortical necrosis, renal thromboembolism,
trauma and surgery, extensive injury, burns, abdominal and
vascular surgery, induction of anesthesia, side effect of drug
abuse or use of including those generating renal oxidative
stress and toxicity such as antibiotics and cancer chemothera-
peutic agents, malignant disease, adenocarcinoma, mela-
noma, lymphoreticular, multiple myeloma, circulatory dis-
ease, myocardial infarction, cardiac failure, peripheral
vascular disease, hypertension, coronary heart disease, non-
atherosclerotic cardiovascular disease, atherosclerotic car-
diovascular disease, skin disease, psoriasis, systemic sclero-
sis, respiratory disease, chronic obstructive pulmonary
disease, obstructive sleep apnea, hypoxia at high altitude or
endocrine disease, acromegaly, diabetes mellitus and/or con-
ditions related to antibiotic toxicity, infection, inflammation,
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ischemia. A mammal of the invention may also be a mammal
subjected to chronic hemodialysis.

[0046] By “protecting” a mammal against oxidative renal
damage, it is meant a process by which oxidative stress may
partially or totally be prevented from damaging renal cells in
a mammal. For example, by administering an effective
amount of a ligand to GHRH renal receptor in a mammal,
renal oxidative damage may partially or totally be prevented.
By “treating” a mammal against oxidative renal damage it is
meant a process by which the oxidative renal damage is
reduced either partially or totally. Treating oxidative renal
damage also encompasses a process by which the symptoms
of oxidative renal damage in a mammal may not worsen, may
remain stable, may be reduced and/or may be completely
eliminated.

[0047] As used herein, a “ligand” to the renal GHRH recep-
tor may be native GHRH (SEQ ID NO.:1), a biologically
active fragment of GHRH and/or a GHRH agonist thereof.
Exemplary embodiments ofa GHRH biologically active frag-
ment may include for example, SEQ ID NO.:2 and/or 3.
Exemplary embodiment of GHRH agonist may include for
example, any one of SEQ 1D NO.:4 to 9. Specific embodi-
ments of GHRH agonists may include for example, any one of
SEQ ID NO.:4 to 6 wherein Xaa is absent. GHRH agonist of
the invention may be capable of activating and/or upregulat-
ing renal GHRH receptor.

[0048] Ina further exemplary embodiment of the invention,
the ligand may be SEQ ID NO.:10, wherein Xaa2 is D-Ala
and wherein the remaining amino acid sequence is identical
to SEQ ID NO.:1 or 3.

[0049] In an additional exemplary embodiment of the
invention, the ligand may be SEQ ID NO.: 10, wherein Xaal0
is D-Tyr and wherein the remaining amino acid sequence is
identical to SEQ ID NO.:1 or 3.

[0050] Inanother exemplary embodiment of the invention,
the ligand may be SEQ ID NO.: 10, wherein Xaal5 is D-Ala
and wherein the remaining amino acid sequence is identical
to SEQ IDNO.:1 or 3.

[0051] Inanother exemplary embodiment of the invention,
the ligand may be SEQ ID NO.:10, wherein Xaa22 is Lys and
wherein the remaining amino acid sequence is identical to
SEQID NO.:1 or 3.

[0052] In yet another exemplary embodiment of the inven-
tion, the ligand may be SEQ ID NO.:10, wherein Xaa?2 is
D-Ala and/or Xaal0 and/or D-Tyr and/or Xaal5 is D-Ala
and/or Xaa22 is Lys and wherein the remaining amino acid
sequence is identical to SEQ ID NO.:1 or 3.

[0053] In an additional embodiment, the ligand may be
SEQ ID NO.:10, wherein Xaa8 is Ala and/or Xaa9 is Ala,
and/or Xaal$ is Ala and/or Xaa22 is Ala.

[0054] Inyetanadditional embodiment, the ligand may be
SEQ ID NO.:10, wherein Xaa22 is Lys.

[0055] As used herein, an “effective amount” is the neces-
sary quantity to obtain positive results without causing exces-
sively negative effects in the host to which a ligand to GHRH
renal receptor may be administered. An exemplary effective
amount encompassed in the present invention may relate to a
quantity which may be sufficient to protect and/or treat a
mammal against oxidative renal damage, prevent the death of
kidney cells due to oxidative stress and/or promote regenera-
tion of kidney cells.

[0056] An effective amount may be administered in one or
more administrations, according to a regimen. The privileged
method of administration and the quantity that may be admin-



US 2011/0021429 Al

istered is function of many factors. Among the factors that
may influence this choice are, for example, the condition, the
age and the weight of the host to which a ligand of renal
GHRH receptor is to be administered. Various routes of
administration may include, for example, parenteral, pulmo-
nary, nasal, oral, transmucosal, transdermal, intramuscular,
intravenous, intradermal, subcutaneous and/or intraperitonal
administration.

[0057] Inanembodimentofthe present invention, an effec-
tive amount may not be substantially active against anterior
pituitary GHRH receptor. An effective amount may have, for
example, a protective effect substantially similar to a subcu-
taneous 1.0 mg rat GHRH(1-29)NH, dose per kilogram of
body weight per day or lower, in a Sprague Dawley rat sub-
mitted to a high-salt diet. An effective amount may preferen-
tially have, for example, a protective effect substantially simi-
lar to a subcutaneous 0.5 mg rat GHRH(1-29)NH, dose per
kilogram of body weight per day or lower, in a Sprague
Dawley rat submitted to a high-salt diet.

[0058] In another aspect, the present invention relates to a
method for preventing (lowering) the death of kidney cells
(and/or loss of kidney cell function) due to oxidative stress in
amammal in need thereof. The method may comprise admin-
istering to the mammal a ligand to GHRH renal receptor.
[0059] Ina further aspect, the present invention relates to a
method of promoting regeneration of kidney cells and/or
function in a mammal in need thereof. The method may
comprise administering a ligand to the GHRH renal receptor
the mammal.

[0060] Inyeta further aspect thereof, the present invention
relates to the new isolated polypeptidic sequence of rat
GHRH receptor, antibody that may bind same, nucleic acids
that may encode same and/or vectors that may comprise the
nucleic acids of the present invention.

[0061] “Polypeptides” refers to any peptide or protein com-
prising two or more amino acids joined to each other by
peptide bonds or modified peptide bonds (i.e., peptide isos-
teres). “Polypeptide” refers to both short chains, commonly
referred as peptides, oligopeptides or oligomers, and to
longer chains generally referred to as proteins.

[0062] The present invention therefore relates in a further
aspect, to an isolated polypeptide that may comprise SEQ ID
NO.: 13, SEQ ID NO.:16 or SEQ ID NO.:17, a SEQ ID
NO.13, SEQ ID NO.:16 or SEQ ID NO.:17 fragment and/or
aSEQIDNO.:13,SEQID NO.:16 or SEQ IDNO.:17 analog.
The polypeptide of the invention may be free of a N-terminal
amino acid sequence of a pituitary GHRH receptor. Exem-
plary embodiments of the N-terminal amino acid sequence
found in pituitary GHRH-R and not in renal GHRH-R are
providedin SEQ ID NO.:14 and 15 for rat GHRH-R and SEQ
IDNO.: 22 and SEQ ID NO.: 23 for human GHRH-R. It is to
be understood that as used herein “pituitary GHRH-R” is
meant to encompass both rat and/or human pituitary GHRH-
R. When a polypeptide of the invention is a rat polypeptide
(for example SEQ ID NO.:13) it may be free of a N-terminal
amino acid sequence of a pituitary GHRH receptor from a rat.
When a polypeptide of the invention is a human polypeptide
(for example, SEQ ID NO.:16 or SEQ ID NO.:17) it may be
free of a N-terminal amino acid sequence of a pituitary
GHRH receptor from a human.

[0063] Polypeptides encompassed by the present invention
may thus comprise and/or consist in SEQ ID NO.:13, SEQ ID
NO.:16 or SEQ ID NO.:17, analogues of SEQ ID NO.:13,
SEQ ID NO.:16 or SEQ ID NO.:17 and/or fragments thereof.
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Polypeptides may also comprise additional amino acids at the
amino or carboxy end. These additional amino acids may be
different than those of pituitary GHRH-R.

[0064] As used herein, an “analogue” is to be understood as
a polypeptide which is substantially identical to an original
sequence. An analogue may comprise one or more modifica-
tion in the amino acid sequence in comparison with the origi-
nal sequence, for example, amino acid addition(s), deletion
(s), insertion(s), conservative or non-conservative
substitution(s), one or more modification in the backbone or
side-chain of one or more amino acid, or an addition of a
group or another molecule to one or more amino acids (side-
chains or backbone). An “analogue” is therefore understood
herein as a molecule having a biological activity similar to
that of a polypeptide described herein. Exemplary embodi-
ments of the polypeptide analogs of SEQ ID NO.13, SEQ ID
NO.:16 or SEQ ID NO.:17 may be those which possess
between 60% to 100% but preferably at least 70% amino acid
identity with SEQ ID NO.13, SEQ ID NO.:16 or SEQ ID
NO.:17, atleast 75% amino acid identity with SEQ ID NO.13,
SEQ IDNO.:16 or SEQ ID NO.:17, at least 80% amino acid
identity with SEQ ID NO.13, SEQ ID NO.:16 or SEQ ID
NO.:17, atleast 85% amino acid identity with SEQ ID NO.13,
SEQ IDNO.:16 or SEQ ID NO.:17, at least 90% amino acid
identity with SEQ ID NO.13, SEQ ID NO.:16 or SEQ ID
NO.:17 and/or at least 95% amino acid identity with SEQ ID
NO.13, SEQ ID NO.:16 or SEQ ID NO.:17. The present
invention relates to and explicitly incorporates each and every
specific member and combination of sub-ranges whatsoever.
Thus, any specified range is to be understood as a shorthand
way of referring to each and every member ofa range or group
individually as well as each and every possible sub-ranges
encompassed therein; and similarly with respect to any sub-
ranges therein. As such, with respect to amino acid identity, at
least 70% encompasses any value between 70% to 100%, for
example, 71%, 71.5%, 72%, 73%, 77%, 83%, etc.

[0065] An “analogue” may have sequence similarity and/or
sequence identity with that of an original sequence or a por-
tion of an original sequence. The degree of similarity between
two sequences is based upon the percentage of identities
(identical amino acids) and of conservative substitution.
Similarity or identity may be compared, for example, over a
region of 10, 20, 100 amino acids or more (and any number
therebetween) or over the total length of the protein. Identity
may include amino acids which are identical to the original
peptide and which may occupy the same or similar position
when compared to the original polypeptide. For example, a
polypeptide may share 60% sequence identity with another
and may have one or more conservative amino acids substi-
tutions in the non-identical positions which may result in the
polypeptide having at least 60.1%, 65%, 70%, 80%, 85%,
90% etc., sequence similarity. The remaining amino acids of
the polypeptide which are neither identical nor similar may be
occupied by non-conservative amino acid substitutions or
alternatively by gaps (no amino acids).

[0066] Percent identity may be determined, for example,
withnalgorithm GAP, BESTFIT, or FASTA in the Wisconsin
Genetics Software Package Release 7.0, using default gap
weights. Other suitable programs for calculating the percent
identity or similarity between sequences are generally known
in the art, for example, another alignment program is BLAST,
used with default parameters. For example, BLASTN and
BLASTP can be used using the following default parameters:
genetic code=standard; filter=none; strand=both; cutoff=60;
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expect=10; Matrix=BLOSUM62; Descriptions=50
sequences; sort by=HIGH SCORE; Databases=non-redun-
dant, GenBank+EMBL+DDBI+PDB+GenBank CDS trans-
lations+Swiss protein+Spupdate+PIR. Details of these pro-
grams can be found at the following internet address: http://
www.ncbi.nlm.qov/cgi-bin/BLAST.

[0067] As is generally understood, naturally occurring
amino acids may be sub-classified as acidic, basic, neutral
and polar, or neutral and non-polar. Furthermore, three of the
encoded amino acids are aromatic. It may be of use that
encoded polypeptides differing from the determined
polypeptide of the present invention contain substituted
codons for amino acids, which are from the same type or
group as that of the amino acid to be replaced. Thus, in some
cases, the basic amino acids Lys, Arg and His may be inter-
changeable; the acidic amino acids Asp and Glu may be
interchangeable; the neutral polar amino acids Ser, Thr, Cys,
Gln, and Asn may be interchangeable; the non-polar aliphatic
amino acids Gly, Ala, Val, Ile, and Leu are interchangeable
but because of size Gly and Ala are more closely related and
Val, Ile and Leu are more closely related to each other, and the
aromatic amino acids Phe, Trp and Tyr may be interchange-
able.

[0068] Itis known in the art that analogues may be gener-
ated by substitutional mutagenesis and retain the biological
activity of the polypeptides of the present invention. These
analogues have at least one amino acid residue in the protein
molecule removed and a different residue inserted in its place.
Examples of substitutions identified as “conservative substi-
tutions” are shown in Table 1. If such substitutions result in a
change not desired, then other type of substitutions, denomi-
nated “exemplary substitutions” in Table 1, or as further
described herein in reference to amino acid classes, are intro-
duced and the products screened.

TABLE 1
Amino Acid Substitution
Original Exemplary Conservative
residue substitution substitution
Ala (A) Val, Leu, lle Val
Arg (R) Lys, Gln, Asn Lys
Asn (N) Gln, His, Lys, Arg Gln
Asp (D) Glu Glu
Cys (C) Ser Ser
Gln (Q) Asn Asn
Glu (E) Asp Asp
Gly (G) Pro Pro
His (H) Asn, Gln, Lys, Arg Arg
Ile () Leu, Val, Met, Ala, Phe, Leu
norleucine
Leu (L) Norleucine, Ile, Val, Met, Ile
Ala, Phe
Lys (K) Arg, Gln, Asn Arg
Met (M) Leu, Phe, Ile Leu
Phe (F) Leu, Val, Ile, Ala Leu
Pro (P) Gly Gly
Ser (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
Val (V) Ile, Leu, Met, Phe, Ala, Leu
norleucine
[0069] A “fragment” is to be understood herein as a

polypeptide originating from a portion of an original or parent
sequence or from an analogue of said parent sequence. Frag-
ments encompass polypeptides having truncations of one or
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more amino acids, wherein the truncation may originate from
the amino terminus (N-terminus), carboxy terminus (C-ter-
minus), or from the interior of the protein. A fragment may
comprise the same sequence as the corresponding portion of
the original sequence. Fragments may be useful for example,
in the generation of antibodies and/or for testing antibodies.

[0070] Inanother aspect, the present invention relates to an
isolated nucleic acid sequence encoding a polypeptide
described herein (e.g., SEQ ID NO.: 13, a SEQ ID NO:13
fragment and/or a SEQ ID NO.:13 analog, SEQ ID NO.: 16,
a SEQ ID NO.16 fragment and/or a SEQ ID NO.:16 analog,
SEQIDNO.: 17,a SEQ ID NO.17 fragment and/or aSEQ ID
NO.:17 analog, etc.).

[0071] Inyetanotheraspect, the present invention relates to
an isolated nucleic acid that may be selected from the group
that may consist of a. a polynucleotide comprising or consist-
ing of SEQID NO.11, SEQIDNO.12, SEQ IDNO.:18, SEQ
ID NO.:19, SEQ ID NO.:20 or SEQ ID NO.:21, b. a poly-
nucleotide comprising a sequence substantially identical to
SEQ ID NO.11, SEQ ID NO.12, SEQ ID NO.:18, SEQ ID
NO.:19, SEQ ID NO.:20 or SEQ ID NO.:21, and/or c. a
polynucleotide comprising a sequence substantially comple-
mentary to a. or b., and/or d. a fragment of any one of a., b. or
c.

[0072] As used herein the term “polynucleotide” or
“nucleic acid” generally refers to any polyribonucleotide or
polydeoxyribonucleotide, which may be unmodified RNA or
DNA, or modified RNA or DNA. “Polynucleotides” or
“nucleic acids” include, without limitation single- and
double-stranded DNA, DNA that is a mixture of single- and
double-stranded regions, single- and double-stranded RNA,
and RNA that is a mixture of single- and double-stranded
regions, hybrid molecules comprising DNA and RNA that
may be single-stranded or, more typically, double-stranded or
amixture of single- and double-stranded regions. In addition,
“polynucleotide” or “nucleic acid” refers to triple-stranded
regions comprising RNA or DNA or both RNA and DNA.
The term “polynucleotide” or “nucleic acid” also includes
DNAs or RNAs containing one or more modified bases and
DNAs or RNAs with backbones modified for stability or for
other reasons. “Modified” bases include, for example, trity-
lated bases and unusual bases such as inosine. A variety of
modifications may be made to DNA and RNA; thus “poly-
nucleotide” embraces chemically, enzymatically or metaboli-
cally modified forms of polynucleotides as typically found or
not in nature, as well as the chemical forms of DNA and RNA
characteristic of viruses and cells. “Polynucleotide” or
“nucleic acid” includes but is not limited to linear and end-
closed molecules. “Polynucleotide” or “nucleic acid” also
embraces relatively short polynucleotides, often referred to as
oligonucleotides.

[0073] In accordance with the present invention, the
nucleic acid may be free of a nucleic acid sequence encoding
a N-terminal amino acid sequence of a pituitary GHRH
receptor as described herein.

[0074] Inan additional aspect, the present invention relates
to a vector that may comprise the nucleic acid sequerces
described herein. “Vector” refers to an autonomously repli-
cating DNA and/or RNA molecule into which foreign DNA
and/or RNA fragments are inserted and then propagated in a
host cell for either expression or amplification of the foreign
DNA and/or RNA molecule. The term vector may comprise,
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for example and without limitation, a plasmid (e.g., linearized
or not) that may be used to transfer DNA sequences from one
organism to another.

[0075] Theterm “substantially identical” used to define the
polynucleotides of the present invention refers to polynucle-
otides which have, for example, from 50% to 100% sequence
identity and any range therebetween but preferably at least
80%, at least 85%, at least 90%, at least 95% sequence iden-
tity and also include 100% identity with that of an original
sequence (including sequences 100% identical over a portion
of the sequence or over the entire length of the polynucleotide
sequence). The present invention relates to and explicitly
incorporates each and every specific member and combina-
tion of sub-ranges whatsoever. Thus, any specified range is to
be understood as a shorthand way of referring to each and
every member of a range or group individually as well as each
and every possible sub-ranges encompassed therein; and
similarly with respect to any sub-ranges therein. As such, with
respect to polynucleotides sequence identity, at least 80%
encompasses any value between 80% to 100%, for example,
81%, 81.5%, 82%, 83%, 87%, 93%, etc.
[0076] “Substantially identical” and
complementary” polynucleotide

[0077] (nucleic acid) sequences may be identified by pro-
viding a probe of about 10 to about 20 or about 10 to about 25
nucleotides long (or longer) based on the sequence of SEQ ID
NO:11 or 12 or complementary sequence thereof and hybrid-
izing a library of polynucleotide (e.g., cDNA or else) origi-
nating from another species, tissue, cell, individual, etc. A
polynucleotide which hybridizes under highly stringent con-
ditions (e.g., 6XSCC, 65° C.) to the probe may be isolated and
identified using methods known in the art.

[0078] As used herein the terms “sequence complementa-
rity” refers to (consecutive) nucleotides of a nucleotide
sequence which are complementary to a reference (original)
nucleotide sequence. The complementarity may be compared
over a region and/or over the total length of a nucleic acid
sequence.

[0079] The term “substantially complementary” used to
define the polynucleotides of the present invention refers to
polynuclectides which have, for example, from 50% to 100%
sequence complementarity and any range therebetween but
preferably at least 80%, at least 85%, at least 90%, at least
95% sequence complementarity and also include 100%
complementarity with that of an original sequence (including
sequences 100% complementarity over the entire length of
the polynucleotide sequence).

[0080] A further aspect of the present invention relates to an
antibody capable of specific binding to polypeptides
described herein. For example, an antibody capable of spe-
cific binding to SEQ ID NO.: 13, SEQ ID NO.:16 and/or SEQ
1D NO.:17. Exemplary embodiments of such antibodies are
those which do not substantially bind to a GHRH pituitary
receptor but bind to a GHRH renal receptor.

[0081] As used herein the term “antibody” encompasses a
monoclonal antibody, a polyclonal antibody, a single chain
antibody, a chimeric antibody, a humanized antibody, a deim-
munized antibody, an antigen-binding fragment, a Fab frag-
ment, a F(ab"), fragment, a Fv fragment, complementarity
determining regions (CDRs), or a single-chain antibody com-
prising an antigen-binding fragment (e.g., a single chain Fv).
[0082] The antibody may originate for example, from a
mouse, rat or any other mammal or from other sources such as
through recombinant DNA technologies. The antibody may

“substantially
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also be a human antibody which may be obtained, for
example, from a transgenic non-human mammal capable of
expressing human Ig genes. The antibody may also be a
humanised antibody which may comprise, for example, one
or more complementarity determining regions of non-human
origin. It may also comprise a surface residue of a human
antibody and/or framework regions of a human antibody. The
antibody may also be a chimeric antibody which may com-
prise, for example, variable domains of a non-human anti-
body and constant domains of a human antibody.

[0083] The minimum size of peptides useful for obtaining
antigen specific antibodies may vary widely. The minimum
size must be sufficient to provide an antigenic epitope that is
specific to the protein and/or polypeptide. The maximum size
is not critical unless it is desired to obtain antibodies to one
particular epitope. For example, a large polypeptide may
comprise multiple epitopes, one epitope being particularly
useful and a second epitope being immunodominant, etc.
Typically, antigenic peptides selected from the present pro-
teins and polypeptides will range without limitation, from 5 to
about 100 amino acids in length or may comprise the whole
protein. More typically, however, such an antigenic peptide
will be a maximum of about 50 amino acids in length, and
preferably a maximum of about 30 amino acids. It is usually
desirable to select a sequence of about 6, 8, 10, 12 or 15 amino
acids, up to about 20 or 25 amino acids (and any number
therebetween).

[0084] To obtain polyclonal antibodies, a selected animal
may be immunized with a protein and/or polypeptide. Serum
from the animal may be collected and treated according to
known procedures. Polyclonal antibodies to the protein or
polypeptide of interest may then be purified by affinity chro-
matography. Techniques for producing polyclonal antisera
are well known in the art.

[0085] Monoclonal antibodies (MAbs) may be made by
one of several procedures available to one of skill in the art,
for example, by fusing antibody producing cells with immor-
talized cells and thereby making a hybridoma. The general
methodology for fusion of antibody producing B cells to an
immortal cell line is well within the province of one skilled in
the art. Another example is the generation of MAbs from
mRNA extracted from bone marrow and spleen cells of
immunized animals using combinatorial antibody library
technology.

[0086] Inyet a further aspect, the present invention relates
to an isolated cell expressing the polynucleotides and/or
polypeptides of the invention. In an exemplary embodiment,
the isolated cell may be a renal cell.

[0087] Inanother aspect, the present invention relates to an
assay for identifying a ligand capable of specific binding to
polypeptides of the present invention and not to pituitary
GHRH receptor. This assay may comprise contacting a test
ligand (e.g. a library of test ligands) with at least one polypep-
tide of the present invention, measuring binding of the test
ligand to the polypeptide and/or determining the identity of
the test ligand. The assay may further comprise a step of
selecting a ligand which does not substantially bind to pitu-
itary GHRH-R.

[0088] Ina further aspect, the present invention relates to a
method for the diagnosis of renal oxidative stress and/or
damage. The method may comprise the step of detecting
(measuring) the expression of renal GHRH receptor by any
means known to a person skilled in the art, wherein down-
regulation of GHRH-R in early stages of suspected renal
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oxidative stress/damage and/or upregulation of GHRH-R in
late stages of suspected renal oxidative stress/damage is
indicative of renal oxidative stress and/or damage. For
example, the expression of GHRH-R may be detected at the
RNA (for example, nRNA) and/or protein level. The expres-
sion of mRNAs may be detected using methods which are
known in the art, such as, for example and without limitation,
hybridization analysis using oligonucleotide probes, reverse
transcription and in vitro nucleic acid amplification methods.
The expression of proteins of the invention may be detected,
for example and without limitation, using antibodies specific
for renal GHRH-R in a variety of methods known to a person
skilled in the art of measuring polypeptides, including immu-
noblotting, ELISA, radioimmunassay, and FACS, etc. The
present invention also encompasses a diagnosis kit that may
comprise any detection reagents used to detect the expression
of renal GHRH receptor (for example, a renal GHRH-R spe-
cific probe and/or a renal GHRH-R specific antibody) as well
as other suitably packaged reagents and materials needed for
detection of renal GHRH receptor expression.

EXAMPLES

[0089] The following examples are presented to illustrate
the invention but it is not to be considered as limited thereto.
Example 1
Materials and Methods

[0090] All material and methods used in subsequent
examples are herein described for reference.

[0091] Animal Handling, Treatments and Tissue Prepara-
tions
[0092] Two-month-old male Sprague Dawley rats (Charles

River Canada, St-Constant, QC) were kept in temperature-
(22° C.), humidity- (65%) and lighting- (12h cycles; lights on
at 0700h) controlled rooms and had free access to standard rat
chow (2018 Tecklad global 18% protein rodent diet, contain-
ing 0.23% Na* and 0.4% C1~; Harlan Tecklad, Madison, Wis.)
and tap water. Rats were acclimatized ~3 days before going
ona high-NaCl diet or water deprivation. Rats fed the custom-
made high-NaCl diet for 2, 7 or 14 (8% NaCl; Harlan Teck-
lad) were compared to rats fed the custom-made control diet
(0.3% NaCl; Harlan Tecklad). They had free access to water.
Rats deprived of water for 3 or 5 days had free access to 2018
Tecklad rat chow. Rats used in the first series of experiments,
to quantify GHRH-R mRNA levels following a 8%-NaCl diet
or a water deprivation, were housed individually in metabolic
cages for the entire duration of intervention. Body weight
(BW), food and water intakes, and urine volume were
recorded daily, and Na* levels were analyzed on the last 24h
urine sample before sacrifice. Rats used in the 8%-NaCl
diet/GHRH study were housed individually in plastic cages
and BW and food intake were recorded daily. Rats were
sacrificed in a block-design fashion between 0900-1130 h, by
rapid decapitation. Pituitaries, kidneys and livers were
excised immediately and anterior pituitaries and renal medul-
las dissected out. Tissues were snap-frozen in liquid nitrogen
and stored at -80° C. until RNA extraction. For isolation of
thin and thick limb cells, renal medullas were dissected out
rapidly, washed and minced in ice-cold oxygenated HEPES-
Ringer buffer (290 mosm, pH 7.4). For isolation of thick
ascending limb cells, inner stripes of outer medullas were
dissected outand kept in ice-cold oxygenated Hanks solution.
> For in vivo BrdU-labeling experiments, rats were fed a
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0.3%- or 8%-NaCl chow for 2 days (day 1, day 2) and
received in the back a subcutaneous (sc) injection of 1.0 mg
rGHRH(1-29)NH,/kg BW, solubilized in normal physiologi-
cal saline (GHRH-treated) or an isovolumetric amount of
saline (control). rtGHRH-(1-29)NH, (synthesized in our labo-
ratory)*® was solubilized each morning just before treatment
and kept on ice. Rats were injected intra-peritoneally on the
morning of day 3, with 100 mg 5-bromo2'-deoxy-uridine/kg
BW (30 mg ultrapure BrdU/1 ml in normal saline; Sigma-
Aldrich Canada Ltd, Oakville, ON), 2 h prior to sacrifice. For
in vivo GHRH treatment, rats received in the back a subcu-
taneous (sc) injection of 1.0 mg rGHRH(1-29)NH /kg BW
daily.

[0093] Porcine anterior pituitaries and renal medullas from
Yorkshire-Landrace pigs (=107 kg, ~150-day-old) were dis-
sected out at a local slaughter house, snap-frozen in liquid
nitrogen and stored at -80° C. until RNA extraction.

[0094] Isolation of Thin Limbs of Henle’s Loop Cells
[0095] Cell dispersion of minced medullas to obtain semi-
purified thin limb cells was performed as previously
described.” These cells were used immediately for in vitro
determination of basal and rGHRH(1-29)NH,-induced
cAMP levels or purified by differential centrifugation for
immunocytochemistry, using a continuous gradient of Nyco-
denz. The gradient was prepared as described by Grupp et
al.>® and thin limb cells were recovered in fraction I of the
gradient after centrifugation at 1500 g (16° C., 45 min) and
washed twice in HEPES-Ringer buffer (430 g, 16° C., 10
min). Cell viability, assessed by the Trypan Blue exclusion
method, was around 95%. When purified thin limb cells were
cultured, isolation and purification steps were performed
under sterile conditions and media containing antibiotics.
[0096] Isolation of Thick Limbs of Henle’s Loop Cells
[0097] The inner stripe of outer medullas were dissected
out using an optical stereomicroscope, minced and kept in
oxygenated Hanks solution. Short time cell dispersion was
performed as previously described,’” and dispersed cells
were poured on the top of a 100 um-pore nylon membrane
(Millipore, Nepean, ON, CA) and washed with Hanks-1%
BSA (Sigma-Aldrich) solution using a syringe adapted to a
25G needle. Thick ascending HL cells were detached from
the membrane by washing with Hanks-1% BS A solution. The
suspension was centrifuged at 80 g for 5 min (4° C.) and the
pellet resuspended in ice-cold Hanks solution. Cell viability
was determined as above and was similar.

[0098] Immunocytochemical Procedures

[0099] Specific markers of descending (anti-aquaporin-1
antiboby (Ab)) and ascending thin limb (anti-CIK-K1/-K2
(CIC-K) Ab) cells (Alamone Labs, Jerusalem, Israel) were
directly conjugated to the fluorochrome Alexa 488, using the
Alexa™ 488 Protein Labeling Kit (Molecular Probes,
Eugene, Oreg.), according to the manufacturer’s protocol.
Labeled antibodies were purified on molecular size exclusion
spin columns, supplied with the kit (1100 g, 5 min). Purified
thin limb cells were fixed in fresh 4% paraformaldehyde-
phosphate-buffered saline (20 min, RT), washed twice with
PBS and centrifuged (800 g, 4° C., 5 min). Thin limb cells
(=2200,000) were spun onto glass slides by cytocentrifuga-
tion (32 g, RT, 2 min) and permeabilized in 0.2% Triton
X-100 (Sigma-Aldrich) for 15 min (RT). Slides were washed
in PBS (4x5 min, RT), blocked with 5% (wt/vol.) BSA-PBS
(30 min, RT) and washed in PBS (2x10 min). GHRH-R was
detected using 0.5 pg of the purified anti-GHRH-R(392-404)
polyclonal antibody®® in 100 pl PBS, containing 1% BSA,
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incubated overnight (ON) at 4° C., in a humid atmosphere (7,
8). Cells were rinsed in PBS (2x10 min, RT), incubated 60
min (RT), in the presence of Alexa 568™.-conjugated goat
anti-rabbit IgGs (Molecular Probes) (1:15000 in PBS-BSA
1% buffer) and washed in PBS (2x10 min). Descending thin
limb cells were then visualized using a rabbit polyclonal
Alexa 488™-conjugated anti-aquaporin-1 antibody (1:2000
diluted in PBS-BSA 1%, 60 min, 37° C.) while ascending thin
limb cells were visualized using a rabbit polyclonal Alexa
488™-conjugated anti-CIC-K antibody (1:500 diluted in
PBS-BSA 1%, 60 min, 37° C.). A final wash of'slide-mounted
cells was done in PBS (2x10 min). Specificity oflabeling was
assessed by substituting GHRH-R (392-404) polyclonal anti-
bodies with normal IgGs. Another series of experiments,
using a similar procedure as described above, was performed
to determine whether or not immunoreactive GHRH was
present in ascending thin limb cells. An anti-rat GHRH(1-43)
OH antibody (0.5 pg/100 pl; Bachem Biosciences Inc, King
of Prussia, Pa.) and a secondary Alexa 568-conjugated goat-
anti-rabbit IgGs (1/7500, Molecular Probes) were used. One
uM  of 4,6-diamodino-2-phenylindole  dihydrochloride
(DAPI, Molecular Probes) was added for the last 30 min of
incubation to stain nuclei. All procedures with fluorescent
probes were performed in the dark. Cells were visualized
using a Nikon Eclipse E600 (Nikon Canada Inc., Montreal,
QC) fluorescence/light microscope equipped with filters for
excitation/emission of fluorescein (485/520 nm) and Texas
Red (595/660) and DAPI (360/460 nm).

[0100] BrdU immunolabeling (Roche Diagnostics, Laval,
QC, CA) was used to quantify DNA repair/synthesis in puri-
fied thin limb cells from rat submitted 2 days to a 8%- or
0.3%-NaCl diet and injected with GHRH or saline. The cells
were purified as above, cultured 16h in DMEM/F12, contain-
ing 25 mM glucose, 10% fetal bovine serum, 1% penicillin-
streptomycin, 0.1% amphotericin,> on coverslip in 24-wells
sterile culture plates (=1x10° cells/well). They were fixed
with fresh 4% paraformaldehyde (500 pl/well, 15 min, RT)
and washed using the washing buffer supplied with the kit
(2%5 min, 500 pl/well). They were subsequently incubated in
blocking buffer as above (30 min, RT, 500 pl/well). Inmuno-
labelling was performed with the primary antibody anti-BrdU
(dilution 1:10 in the incubation buffer, 30 min, 37° C., 150
w/well). Non-specific fluorescence was determined by sub-
stituting the primary antibody by normal rabbit IgGs. Immu-
nodetection was performed after washing by adding a sec-
ondary anti-rabbit-IgG antibody coupled to fluorescein (30
min, 37° C., 150 pl/well). All steps using fluorescent labeling
was performed in the dark. Nuclei and mitochondria were
labeled using 1 pM DAPI and 10 nM of Mitotracker red
CMXRos (Molecular Probes, Oreg., USA; PBS 1x, 15 min,
RT, 200 ul/well). After final washing, cells on coverslips were
dried and mounted with Prolong mounting medium/Prolong
antifade (Molecular Probes). Slide-mounted cells were kept
16-24h at room temperature and stored at 4° C. in the dark.
Cells were visualized and fluorescence intensity was quanti-
fied using fluorescence microscopy as described above.
Intensity of fluorescence and occurrence of co-labeling were
analyzed using the Metamorph 4.5 software (Universal Imag-
ing Corporation, Canberra Packard Canada LTD, Missis-
sauga, ON, CA. A 6-level (0 to 5) intensity scale was used to
assess fluorescence intensities: background (level 0): 0-43
pixels, very weak (level 1); 44-85 pixels, weak (level 2);
86-128 pixels, moderate (level 3); 129-170 pixels, high (level
4); 171-213 pixels and very high (level 5): 214-255 pixels), as
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previously described.>® Total fluorescence was determined
for each image using arbitrary density units defined as: Z (%
cell labeled X intensity level). Levels 3-5 were considered as
immunospecific.

[0101] Ribonuclease Protection Assay of Renal GHRH-R
[0102] Total RNA from medullas and purified descending
and ascending thin limb cells was extracted with TRIzol
(Invitrogen Canada, Burlington, ON). GHRH-R mRNA lev-
els were assessed using the RPR64 probe corresponding to
the 3'-end of the rat GHRH-R complementary DNA (cDNA)
(nucleotide position: 1044-1611; Genbank accession num-
ber: 1.01407).2 The ribonuclease protection assay was per-
formed as previously described.® Twenty pg total RNA from
renal medulla or purified thick HL or liver, 5 ug total RNA
from purified thin limb cells or anterior pituitary were used.
Tissue GHRH-R and GAPDH mRNA and cRNA external
standard levels were quantified by densitometry. GHRH-R
mRNA levels were always normalized with both GAPDH
mRNA internal and GHRH-R cRNA external standards, in
order to maintain an intra-assay coefficient of variation
=10% in all experiments. Specificity of the [**P]GHRH-R
probe was assessed in each experiment using positive (5 pg
pituitary total RNA) and negative (20 pg liver total RNA)
controls. In addition, linearity of protected signals was
assessed in each experiment, using 10-30 pg medulla total
RNA. Results were expressed in percentage of relative den-
sity to the control condition or tissue preparation, using a
fixed amount of total RNA, which reflects the concentration
of GHRH-R mRNA at cellular level. Since changes may
either be compensated or aggravated at the organ/tissue level,
results were also expressed as total GHRH-R mRNA relative
densities per renal medulla total RNA content, to document
physiological impacts of interventions >

[0103] Northern Blot Hybridization of Anterior Pituitary
GHRH-R
[0104] Total RNA was extracted as above. Northern blot

hybridization was performed as previously described on 12
ug total RNA samples with minor modifications.>® Prehybrid-
ization was performed in Robbins® hybridization solution
(7% SDS containing 0.25 M Na,HPO,, (pH7.4),1 mM EDTA
(pH 8.0) and 1% BSA) at 65° C., 2 h. Hybridization was
performed in fresh Robbins’ solution at 65° C. (ON), in the
presence of labeled RPR64. Membranes were subsequently
washed, exposed to films, stripped and rehybridized with
GAPDH 28S probes.*® Quantification of each GHRH-R
mRNA transcript (2.5 and 4 kb), GAPDH mRNA and 288
rRNA levels was performed by densitometry. GHRH-R
mRNA levels were normalized with 28S rRNA in all experi-
ments, to maintain the intra-assay coefficient of variation
=10%. Specificity of the [**P]JRPR64 ¢DNA probe was
assessed in each experiment using 5 pg liver total RNA.
Linearity of protected signals was measured routinely, using
6-18 pg total RNA. Results were expressed in percentage of
relative density to that of control groups, using a fixed amount
of total RNA. Results were also expressed as total GHRH-R
mRNA relative densities per anterior pituitary total RNA
content.

[0105] Reverse Transcriptase-PCR of preproGHRH
[0106] Total RNA from purified thin limb cells (2 pg) was
subjected to two steps RT-PCR using SuperScript™ First-
Strand Synthesis System (Invitrogen). Reverse transcription
was performed using SuperScript™ I RT and PCR reaction
was performed using Platinum® Taq DNA polymerase
according to manufacturer’s protocol (First-Strand synthesis
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using oligo(dT) PCR for targets up to 4 kb). PCR reaction was
performed on a 1:5 dilution of the first strand cDNA product
in a final volume of 50 pl containing 0.4 ul of Platinum® Taq
DNA polymerase. Reagents were added to a final concentra-
tion of 1xPCR buffer [20 mM Tris-HCI (pH 8.4), 50 mM
KC1], 1.5 mM MgCl,, 0.2 mM dNTPs and 0.3 uM sense and
antisense desalted primers diluted in sterile picopure water
(GAPDH sense 5'-gggtgtgaaccacgagaaat-3', GAPDH anti-
sense S'-actgtggtcatgagecctte-3', nt 1242-1376 GenBank
NM_017008; preproGHRH sense 5'-atgccactctgggtgttettt-
3', preproGHRH antisense 5'-gcagtttgcgggcatataat-3', nt 196-
352 GenBank NM__031577). The reaction was performed in
Biometra TGradient PCR (Montreal Biotech Inc, Montreal,
QC) with the following cycle profile: denaturation at 94° C.
for 2 min, followed by 39 cycles of denaturation at 94° C. for
30 sec, annealing at 58° C. for 70 sec, extension at 72° C. for
60 sec and a final cycle at 94° C. for30sec, 58° C., 60° C., and
62° C. for 60 sec and a 5-min extension at 72° C. Pre-
proGHRH and GAPDH PCR products were analyzed by gel
electrophoresis on 2% agarose gel containing 0.5 pg/ml of
ethidium bromide with a 100 bp molecular weight standard
(Tnvitrogen).

[0107] RT-PCR of GHRH-R

[0108] Total RNA (2 pg) from purified aTL cells was sub-
jected to two steps RT-PCR using SuperScript™ First-Strand
Synthesis System for RT-PCR (Invitrogen/Canada Life Tech-
nologies). Reverse transcription was performed using Super-
Script™ IT RT and PCR reaction was performed using Plati-
num® Taq DNA polymerase according to manufacturer’s
protocol (First-Strand synthesis using oligo(dT) or GSP and
PCR for targets up to 4 Kb). PCR reaction was performed on
a 1:5 dilution of the first strand ¢cDNA product in a final
volume of 50 ulL containing 0.4 ul of Platinum® Taq DNA
polymerase. Reagents were added to a final concentration of
1xPCR buffer (20 mM Tris-HCI (pH 8.4), 50 mM KCl], 1.5
mM MgCl,, 0.2 mM dNTPs) and 0.3 uM sense and antisense
desalted primers from the rat (three sets of primers covering
the 5', middle portion and 3' regions were used (PubMed
NM_012850): nt 58-191 (5'-ctetgcttgetgaacctgtg-3' (sense
(s)), S'-catcceatggacgagttgtt-3' (antisense (as)); nt 578-736
(5'-ctgetgtettecagggtgat-3' (s), 5'-taggagatgtggageccaac-3'
(as)); nt 1064-1227 (5'-acttcetgectgacagtget-3' (s), 5'-tggca-
gaagttcagggtcat-3' (as)), and porcine pituitary GHRH-R
(three sets of primers three sets of rat primers covering the 5,
middle portion and 3' regions were used (PubMed [.11869: nt
144-271 (5'-ctgetgageteectaceagt-3' (s), 5'-cagecegaggag-
gagttg-3' (as)); nt 694-816 (5'-gettetccacggttetgtgea-3' (s),
5'-tgggtgacgtagaggccaag-3'(as)); nt 1201-1342 (5'-getecttc-
cagggcttcattgt-3' (s), 5'-gaaggctttgeccatttggea-3' (as)) cDNA
sequence were diluted in sterile picopure water. The reaction
was performed in Biometra TGradient PCR (Montreal Bio-
tech Inc) with the following cycle profile: denaturation at 94°
C. for 2 min, followed by 39 cycles of denaturation at 94.0 for
30sec, annealing at 58.0° C., 60.0° C.,and 62.0° C. for 70 sec,
extension at 72° C. for 60 sec and a final cycle at 94° C. for 30
sec, 58.0° C., 60.0° C., and 62.0° C. for 60 sec and a 5-min
extension at 72° C. GHRH-R, GAPDH and GHRH PCR
products were analyzed by gel electrophoresis on 2% agarose
gel containing 0.5 ug/ml of ethidium bromide with a 100 bp
molecular weight standard (Invitrogen Life Technologies,
Burlington, ONT, CA). The gel was visualized using a IS1000
Digital imaging system (Alpha Innotech Corp./Canberra
Packard).
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[0109] Quantitative Real-Time RT-PCR of GHRH-R and
CICK-1
[0110] Total RNA from purified thin limb cells was

extracted with TRIzol. Samples were resuspended in RNAse-
free water (Ambion). Reverse transcription of 2 pg total RNA
was performed using the SuperScript™ II RT kit (Invitrogen)
and random hexamer primers, according to the manufactur-
er’s protocol, including RNAse H treatement. mRNA levels
ofrat GHRH-R and rat GAPDH (internal control ) were deter-
mined in separate tubes, by real-time PCR, using a 1/150
(GHRH-R) and 1/300 (GAPDH) dilution of the RT product
and the reagents from the Quantitect™ SYBR® Green PCR
kit (Qiagen, Mississauga, ON, CA), according to the manu-
facturer’s recommendation. The ABI protocol was used
except that the dUTP/uracil-N-glycosylase step was omitted.
Reactions were performed in duplicate, in a final volume of
25 pL, containing 300 nM of sense and antisense primers,
using a Rotor Gene 3000 real-time thermal cycler (Montreal
Biotech Inc, Montreal, QC, CA). No template and no ampli-
fication controls were always included to confirm the speci-
ficity of reactions. The parameters included a single cycle of
95° C. for 15 min, followed by 45 cycles of 94° C. for 15 sec,
annealing at 52° C. for 30 sec, extension at 72° C. for 30 sec
and a melting step going from 72° C. to 99° C. (ramping at 1°
C./sec). Specific primers (300 nM) for GHRH-R , CICk-1 and
GAPDH were used. Specificity of the PCR products was
established by melting curve analysis and by running prod-
ucts on 2% agarose gel, containing 0.5 pg/ml of ethidium
bromide, with a 100 bp molecular weight standard (Invitro-
gen). Results were analyzed using the Rotor-Gene applica-
tion software (version 6.0). A five-point standard curve was
performed for each gene tested, using 1:5 serial dilutions (1:5
to 1:3125) of renal medulla total RNA from 2-month-old
healthy male rats. The intra-assay coefficient of variation of
GHRH-R and GAPDH Ct values was =2.5% in all experi-
ments

[0111] Quantification of cAMP Levels in Semi-Purified
Thin Limbs of Henle’s Loop Cells

[0112] Sensitivity to GHRH was assessed in freshly semi-
purified thin limb cells*® from rats fed a 8%-NaCl diet for 2,
7 ot 14 days or the control diet. Cells (1x10° cells=60-75 g
prot/ml/Eppendorf tube) were preincubated 30 min (37° C.)
in 1 ml DMEM/F12 cultured media,® containing 1x antibi-
otics, 0.2% BSA and 1 mM isobutyl-1-methylxanthine
(IBMX, Sigma) and challenged 15 min (37° C.) with 1 and
100 nM GHRH, the vehicule (DMEM/F12-0.2% BSA) or 10
uM forskolin to assess the reactivity of cell preparation. The
reaction was stopped by centrifugation (5 min, 4° C., 12 000
2). Pellets were resuspended in 200 pl of lysis buffer (10 min,
RT, vortex) supplied with the EIA kit (cAMP Direct
Biotrak™ enzyme immunoassay kit, Amersham Bio-
sciences) and centrifuged (5 min, 4° C., 12 000 g). Superna-
tants were used to quantify immunoreactive cAMP levels
(non-acetylated method). Pellets were kept frozen for deter-
mination of protein content.® Optical densities were mea-
sured at 450 nm, using a microplate reader (Bio-Rad, model
3550). The intra-assay coefficient of variation was =12% in
all experiments. Net GHRH-induced cAMP levels (without
basal level) were expressed in percentage of relative levels
compared to that obtained in the presence of GHRH.

[0113] Quantification of Cell Proliferation in Semi-Puri-
fied Thin Limbs of Henle’s Loop Cells

[0114] Freshly semi-purified cells were cultured in
DMEM/F-12 culture media, containing antibiotics and the
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vehicle (culture medium) or 1, 10 or 100 nM rGHRH (1-29)
NH,. GHRH was added at time 0 and after a 24 and 48 h
culture period. Proliferation was assessed with aliquots of
40,000 cells, after a 60-h cell culture period, using the
Promega kit (CellTiter 96R Aqueous one solution cell prolif-
eration assay).

[0115] Data Analysis and Statistics

[0116] RPA represents a more sensitive and reliable
method to perform a valid quantification of GHRH-R mRNA
levels in rat renal medulla and Henle’s loop cells compared to
Northern blotting,** However, Northern blotting was chosen
to study the pituitary GHRH-R mRNA levels as it allows the
detection of GHRH-R individual transcripts'®. The validity
of comparing GHRH-R mRNA levels, using RPA and North-
ern blotting was assessed using pituitary total RNA. In the
pituitary from 3-day water-deprived rats, GHRH-R mRNA
levels obtained from Northern blots (sum of densities of the
two transcripts: 3.020.2 times higher than controls) were not
significantly different from those obtained by RPA (sum of
densities of the two protected fragments: 3.1+0.3 times
higher than controls), indicating that medullary and pituitary
GHRH-R mRNA levels can be compared. Quantification of
GHRH-R mRNA transcripts, protected fragments and visu-
alization of gels were performed using an IS1000 Digital
imaging system (Alpha Innotech Corp/Canberra Packard,
Q0.

[0117] Results were expressed as mean+SEM. Compari-
sons of normalized GHRH-R mRNA levels as well as intra-
cellular cAMP levels, immunofluorescence intensity, anti-
BrdU immunoreactive cells were performed by ANOVA,
followed by the Dunnett’s multiple range test or by the
unpaired Student’s t test. Statistical significance of differ-
ences was established at P<0.05.

[0118] Rapid Amplification of GHRH-R ¢cDNA Ends
[0119] The 5'- and 3'-Rapid Amplification of cDNA Ends
(RACE)-Ready ¢cDNAs were synthesized using the SMART
RACE c¢DNA Amplification Kit, according to the manufac-
turer’s recommendations (Clontech Laboratories Inc, Moun-
tain View, Calif.). Briefly, the synthesis of ¢cDNAs for 5'
RACE was performed in a final volume of 10 ul containing 1
ug of poly(A)*RNA provided from anterior pituitary, renal
medulla orliver, 1.2 uM 5'-CDS (5'-(T),5s VN-3', where N=A,
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C, G, or T and V=A, G, or C), 1.2 uM BD SMART II A
oligonucleotide (5'-AAG CAG TGG TAT CAA CGC AGA
GTA CGC GGG-3"), 1x first-strand buffer, 2 mM DTT, 1 mM
each dNTP, and 1 ul BD Power-script reverse transcriptase.
The synthesis of 3'-RACE cDNA was performed using the
same strategy using 1.2 pM 3'-CDS Primer A (5'-AAG CAG
TGG TAT CAA CGC AGA GTA C(T);,VN-3"). The 5'- and
3'-RACE ready cDNAs were diluted 1:25 in 10 mM Tricine-
KOH, pH 8.5, containing 1 mM EDTA and used in subse-
quent amplifications.

[0120] The primary PCR included 1 ul of 5'- or 3'-RACE-
Ready cDNA (1:25), 1x universal primer mix (UPM) (long:
5-CTA ATA CGA CTC ACT ATA GGG CAA GCA GTG
GTA TCAACG CAG AGT-3"; short: 5'-CTA ATA CGA CTC
ACT ATA GGG C-3') that recognized the SMART 1I oligo-
nucleotide sequence, inserted in both 5' and 3' during cDNA
synthesis, 0.2 uM rat GHRH-R gene-specific primer (Table 2:
Ex-9/10P for 5-RACE-Ready cDNA and Ex-7bP for
3'-RACE-Ready ¢cDNA), 1x Advantage 2 PCR buffer, 0.2
mM each of dNTPs and 1x BD Advantage 2 Polymerase Mix
containing AdvanTaq DNA polymerase, a proofreading poly-
merase, and TagStart Antibody to provide automatic hot-start
PCR (Clontech Laboratories Inc) in a total volume of 50 pl.
AllGHRH-R gene-specific primers used in PCR experiments
(Table 2) were synthesized by Invitrogen Canada Inc. To
improve the specificity of RACE, a touchdown PCR (Biome-
tra instrument) was performed with the following cycle pro-
file: 5 cycles 0£94.0° C. (denaturation) for 30 sec and 72.0° C.
(annealing and extension) for 3 min, 5 cycles of 94.0° C. for
30 sec, 70.0° C. (annealing) for 30 sec, and 72.0° C. (exten-
sion) for 3 min, followed by 20 cycles of 94.0° C. for 30 sec,
68.0° C. (annealing) for 30 sec, and 72.0° C. (extension) for 3
min. The primary PCR product was diluted 1:50 with Tricine/
EDTA buffer. To further increase the specificity and sensitiv-
ity of amplification, secondary PCR was carried out with 5l
or primary PCR product, 0.2 pM nested universal primer
(NUP) (5'-AAG CAG TGG TAT CAA CGCAGA GT-3"), and
0.2 uM nested gene-specific primer (N) (Table 2: Ex-9P for
5'-RACE product and a primer complementary to Ex-7/8P for
390'-RACE product) in a total volume of 50 pl. The nested-
PCR was performed using 20 cycles of denaturation at 94.0°
C. for30 sec, annealing at 68.0° C. for 30 sec and extension at
72.0° C. for 3 min.

TABLE 2

Sequence of GHRH-R gene-gpecific primers

Pogition on

pituitary Position on
Sequence GHRH-R chromosome 4
ID Application (5'-3") c¢DNA (AC091710) Direction
Ex-1P Characterization Ctctgecttget  58-77 38112-38131 S
gaacctgtyg
SEQ ID
NO.:
Ex-2/3P Characterization Catcccatg 172-191 40807- A
gacgagttgt 40822/40933- S
t 40936*
SEQ ID
NO.:
Ex-6P Characterization/ Ctgctgtcttc 578-597 43668-43687 S
validation cagggtgat
SEQ ID

NO. :
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TABLE 2-continued
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Sequence of GHRH-R gene-specific

primers

D

Application

Position on
pituitary

Sequence GHRH-R
(5'-3") cDNA

Position on
chromosome 4
(AC091710)

Direction

Ex-7aP

Ex-11P

Ex-13P

Ex-
9/10P

Ex-9P

Ex-7bP

Ex-7/8P

Ex-8P

Ex-1M

Ex-2M

Characterization

Characterization/
sequencing

Characterization

5'RACE

5'RACE (nested)

3'RACE

3'RACE (nested)

Sequencing

Validation

Validation

Taggagat
gtggaggece
aac

SEQ ID
NO.:

Acttcctgce 1064-1083

tgacagtget
SEQ ID
NO.:

Tggcagaa 1208-1227

gttcagggte
at

SEQ ID
NO.:

Cagcccaa
agttcaccce
aacagaga
g9

SEQ ID
NO.:

Ccagtagy
gggagetgt
cgtetagygte
SEQ ID
NO.:

Ctggtygget
ggttctecget
ggctgy
SEQ ID
NO.:

Tctegetygyg
ctggggact
ceetgty
SEQ ID
NO.:

Cctgtgetat
gcactggta
SEQ ID
NO.:

Agacacgg -
gaccagaa

atc

SEQ ID

NO.:

Agcecetttate —
catgcgaca

g

SEQ ID

NO.:

T17-736

924-897

873-847

753-777

765-789

824-842

45132-45151

47288-47307

50611-50630

46016-
46028/46594-
46608%*

45992-45966

45168-45192

45180-
45193/45480-
45490

45485-45503

18647-18665

19331-19350

w

0
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Sequence of GHRH-R gene-gspecific primers

Position on

pituitary Position on

Sequence GHRH-R chromosome 4
ID Application (5'-3") cDNA (AC091710) Direction
Ex-11M Validation Gatgcaaat 945-922 46606-46629 A

tatattgaga s

aacag

SEQ ID

NO.:

Primers were identified acccrding to their exon localization on the rat anterior pituitary

(3) (Genebank NM_012850) or renal medulla (M) GHRH-R cDNA.

*drimer sequence localized on two adjacent exons and geparated on chromosome 4 by an intronic

sequence.
8: sense. AS: antisense.

[0121] Purification and Sequencing

[0122] The renal medulla and anterior pituitary 5'-RACE
products were analyzed by electrophoresis on a 1% agarose
gel, using TAE buffer, containing 0.5 ug/ml ethidium bromide
and visualized. Each fragment was eluted using the MinElute
Gel Extraction Kit (Qiagen, Mississauga, ON, CA). Purified
products were inserted into the pCR4-TOPO vector and
amplified in TOP10 E. Coli (Topo TA cloning kit, Invitrogen
Inc). Amplified plasmids were purified using the Quick Lyse
MiniPrep kit (Qiagen). The insert in the plasmid was
sequenced using the primer pair supplied with the cloning kit
(M13 forward: 5'-gtaaaacgacggecag-3'; M13 reverse: 5'-cag-
gaaacagctatgac-3'). The renal medulla and anterior pituitary
3'-RACE products, pooled from three PCR reactions, were
purified on 1% agarose gel containing 0.5 pg/ml ethidium
bromide, visualized and extracted using the MinElute Gel
Extraction Kit (Qiagen). The purity of each PCR product was
ascertained by gel electroproresis as above, and PCR prod-
ucts were sequenced using specific GHRH-R primers (Table
2: Ex-8P and Ex-11P). Sequencing was performed at the

CHUM Research Center core facilities, using AmpliTaq
DNA polymerase FS and a 16-capillary ABI Prism 3100
fluorescent sequencer (Applied Biosystems Canada/Am-
bion).

[012)3] General Characteristics of Rats Submitted to a
High-NaCl Diet or Water Deprivation

[0124] Body weight (BW), food and water intakes, urine
flow rate and urine sodium rate of rats fed a 8%-NaCl diet
(GHRH-R mRNA study), and BW and food intake of water-
deprived rats are reported in Table 3. As previously observed,
3536 water intake, urine flow rate and urine sodium excretion
rate of rats submitted to the 8%-NaCl diet were significantly
increased when compared to controls (P<0.001). After
14-day of the high-salt regimen, BW was decreased by 7%
(P<0.01). Food intake was not modified by this diet. No
change was observed in BW and food intake of 2-month-old
rats submitted to a 2-day 8%-NaCl diet and either injected
with GHRH or saline. BW of water-deprived rats was
decreased when compared to controls (P<0.001), as reported
before.>” Moreover, their food intake decreased (P<0.001),
providing an explanation for the loss of BW.

TABLE 3

Characteristics of rats following a 2-, 7-, or 14-day high-NaCl diet or a 3- or 5-day water deprivation

High- High- High- Water Water

Control NaCl Control NaCl Control ~ NaCl Control deprivation  Control deprivation
Duration (day) 2 2 7 7 14 14 3 3 5 5
Number of animals 8 7 8 8 8 8 8 9 8 9
Body weight ()~ 264+5 2663 323+11  315+14 3825  354+77 24222 1722 343 =8 268+6°
Food intake (g/day) 25=%2 23=1 25 =1 26=1 25=1 27=2 222 g =28 23=1 5:1°
Water intake 26x2 89 £ 6° 324 109 = 7% 412 167 342 0 293 0
(ml/day)
Urine flow rate 55+07 208+25" 4009 265+16"° 54:08 259:18 ND ND ND ND
(ml/day/100 g BW)
Uriney, rate ND ND 57.6=7.0 >300° ND ND ND ND ND ND
(mmol/day/1)

Values are means = SEM of the data compiled at the end of the study.

High-NaCl: 8%-NaCl chow.

Control: 0.3%-NaCl chow.

ND: not determined.

Values represent the mean + SEM.

2P <0.01 and

bp< 0.001, compared to respective controls, by two-tailed unpaired Student’s t test.
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Example 2
GHRH-R Expression Profile

[0125] To increase knowledge on the medullary GHRH-R
and identify its cell-specific localization, purified thin and
thick limbs of Henle’s loop cells were prepared. GHRH-R
mRNA levels were analyzed by ribonuclease protection assay
(RPA) as described in Example 1.** Two distinct bands were
detected, using the RPR64 rGHRH-R probe and their sum
was considered as the total level of GHRH-R mRNA, as in
previous works.>* ** In kidneys from 2-month-old healthy
male rats (FIG. 1), thin limb cells contained highest levels of
GHRH-R mRNA. A high level of GHRH-R mRNA was
detected in thin limbs only. Those found in ascending thick
limb (ATL) cells and total medulla were 5.8 and 3.4 times
lower, respectively (P<0.01). GHRH-R mRNA levels from
ATL cells were 1.7 times lower than those in total medulla
(P<0.05).

[0126] Immunocytochemical Localization of GHRH-R in
Thin Limbs of Henle’s Loop

[0127] As the highest level of GHRH-R mRNA was
observed in thin limbs of Henle’s loop (HL) cells, a purified
cell preparation was used to assess the precise localization of
GHRH-R. Since thin limb cells contains a descending seg-
ment participating to water transport, and an ascending seg-
ment actively involved in ion transport, it was important to
identify the specific cell type expressing GHRH-R in this part
of the nephron, to help defining potential roles. Co-immu-
nolocalization of GHRH-R, with specific markers of
descending (aquaporin-1)*! and ascending (CIC-K1)*% +*
thin limb cells was performed. Co-immunolocalization of
GHRH-R with markers of the thin descending (aquaporin-1)
and thin ascending (CIC-K) limbs of HL cells revealed as
shown in FIG. 2 that aquaporin-1 positive cells (FIG. 2a) were
devoid of GHRH-R (FIGS. 24, 2¢). However, CIC-K (FIG.
2d) and GHRH-R co-labeling was observed in of the cells
(FIGS. 2e, 2f). No signal was seen when the GHRH-R or
CIC-K antibody was substituted by normal 1gGs (data not
shown).

[0128] Immunocytochemical Localization and Gene
Expression of GHRH in Thin Limbs of Henle’s Loop

[0129] GHRH and CIC-K immunofluorescence was
always co-localized as shown in FIG. 3. No signal was
observed when the GHRH primary antibody was substituted
by normal IgGs (FIG. 3A panel e). The GHRH fluorescent
signal overlapped =45% of CIC-K immunoreactive cells
(FIG. 3A panel f). In addition, positive results from RT-PCR
strongly suggest that immunoreactive preproGHRH is locally
synthesized in thin limbs of HL (FIG. 3B). In conclusion,
GHRH-R immunofluorescence was highly co-localized with
that of CIC-K but not aquaporin-1, indicating a specific
expression in ascending thin limb cells. Moreover, these
results show, for the first time, the presence of a local GHRH-
GHRH-R system in these cells.

Example 3

In Vivo Regulation of Renal Medulla GHRH-R
mRNA Levels Following a 2-, 7- or 14-Day High-
NaCl Diet or a 3- or 5-Day Water Deprivation

[0130] To gain more information on potential roles of the
renal GHRH-R, the regulation of medullary GHRH-R mRNA
levels was studied using in vivo models of renal dysfunction
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by Na*/C™ or water homeostasis disruption, as obtained with
ahigh-NaCl diet for 2, 7 or 14 days or a water deprivation for
3 or 5 days.

[0131] At the cellular level (GHRH-R mRNA level per
fixed amount of total RNA), GHRH-R mRNA concentrations
were differentially regulated according to the duration of the
high-salt diet. They decreased at 2 days, increased at 7 days,
and returned to normal at 14 days. This is shown in FIG. 4,
wherein after a 2- and 7-day 8%-NaCl dietary intake, renal
medulla GHRH-R mRNA levels were 1.4-fold lower (P<0.
01) and 1.3-fold higher (P<0.05) than those of control rats
(0.3% NaCl), respectively, when expressed per 20 pg total
RNA, to reflect cellular levels.

[0132] The same type of change was seen when data were
analyzed at the tissue level (GHRH-R mRNA levels per total
medulla RNA content), indicating that the cellular effect was
not counterbalanced systemically. Indeed, they were
decreased by 1.5-fold after 2 days (P<0.05) and increased by
1.7-fold after 7 days (P<0.01) of the 8%-NaCl diet, when
expressed per medulla total RNA content, to reflect tissue
level (data not shown).

[0133] After 14 days of the regimen, no significant differ-
ence was observed between GHRH-R mRNA levels from rats
submitted to the high-salt diet and controls, either expressed
per 20 pg total RNA (FIG. 4 B) or per medulla total RNA
content (data not shown). The effects of the high-NaCl diet
were not mimicked by a 3- or 5-day water deprivation, two
situations provoking hypertonicity. After 3- or a 5-day water
deprivation, no significant difference was observed between
GHRH-R mRNA levels from water-deprived and control rats,
having free access to water (data not shown). Therefore, this
indicates that the ascending thin limb GHRH/GHRH-R sys-
tem is not directly involved in the regulation of ion transport.
[0134] High-salt diet regulates genes involved in higher
fibrotic activity, cellular stress and apoptotis in the rat renal
medulla.*® and administration of substances exhibiting anti-
oxidant properties attenuates or prevents these deleterious
effects.*” *® Changes in GHRH-R mRNA levels and GHRH
sensitivity, between 2 and 7 days of a high-NaCl diet, sug-
gests that GHRH-R activation may promote ascending thin
limb cell survival early on ina situation of oxidative stress and
subsequently proliferation. The GHRH-R could, rather than
regulate ion transport, participate to adaptive processes in
ascending thin limb cells to compensate for an increased
oxidative stress and cell damage caused by a drastic and
sustained high-NaCl intake.*®

Example 4

In Vivo Regulation of Anterior Pituitary GHRH-R
mRNA Levels Following a 2-, 7- or 14-day high-
NaCl Diet or a 3- or 5-Day Water Deprivation

[0135] The presence of 2.5- and 4-kb GHRH-R mRNA
transcripts was observed in the anterior pituitary of all rats
(controls, 8%-NaCl-fed, water-deprived), as previously
reported.'® In the pituitary from high-salt-fed rats, no drastic
changes of GHRH-R mRNA transcript levels were observed
when expressed per 12 pg total RNA (FIG. 5A-C). After 7
days of the regimen, the levels of the 2.5-kb GHRH-R mRNA
transcript was transiently decreased by 1.2-fold (P<0.05;
FIG. 5B). No change in pituitary GHRH-R mRNA levels was
observed, at any time, when data were expressed per pituitary
total RNA content (data not shown).
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[0136] After 3 days of water deprivation, pituitary levels of
the 2.5-kb GHRH-R mRNA transcript and combined levels of
2.5-kb and 4-kb transcripts, increased 2.8- and 3.0-fold (P<0.
001), respectively, when expressed per 12 pg total RNA (FIG.
5D). When GHRH-R mRNA levels were analyzed per ante-
riorpituitary total RNA content, levels of the 2.5-kb transcript
and combined levels of 2.5-kb and 4-kb transcripts increased
1.5-fold (P<0.05) (data not shown). After 5 days of water
deprivation, pituitary levels of the 2.5-kb GHRH-R mRNA
transcript and combined levels of 2.5-kb and 4-kb transcripts,
when expressed per 12 pg total RNA, increased 1.8- and
1.9-fold (P<0.001), respectively (data not shown). When
GHRH-R mRNA levels were analyzed per anterior pituitary
total RNA content, levels of the 2.5-kb transcript and com-
bined levels of 2.5-kb and 4-kb transcripts were increased
1.3- (P<0.05) and 1.4-fold (P<0.01), respectively (data not
shown).

[0137] As such, the pituitary GHRH-R, which is exclu-
sively localized on somatotroph cells,*® was found to be
insensitive to the high-salt diet, contrarily to that of ascending
thin limbs, demonstrating the vulnerability of the latter.
[0138] A tissue-specific regulation of renal medulla and
anterior pituitary GHRH-R mRNA levels has previously been
shown in developing and aging rat.>® Whether or not soma-
totroph sensitivity to GHRH can be altered during the first 2
days of the high-NaCl diet, without affecting GHRH-R
mRNA levels, remains possible. In contrast, a water depriva-
tion strongly increased pituitary cell and tissue GHRH-R
mRNA levels. Since it induces a drastic reduction of food
intake and that dietary protein restriction down-regulates
hypothalamic preproGHRH mRNA,>* a subsequent decrease
of pituitary GHRH-R may have occurred. These results sug-
gest that somatotroph and ascending thin limb cell GHRH-R
mRNA levels may be primarily regulated by hypothalamic
and renal GHRH, respectively.

Exaniple 5

Sensitivity to GHRH in Semi-Purified Thin Limbs of
Henle’s Loop Cells from Rats Submitted to a 2-, 7-
or 14-Day High-NaCl Diet

[0139] Sensitivity to GHRH in thin limbs of Henle’s loop
cells from rats submitted to a 2-, 7- or 14-day high-NaCl diet
was assessed by measuring GHRH-induced intracellular
cAMP production, in freshly dispersed semi-purified thin
limb cells as shown in FIG. 6. Basal or forskolin levels of
immunoreactive cCAMP were not significantly decreased in
rats fed 2 days with 8%-NaCl chow, although a trend was
observed. Sensitivity to rGHRH(1-29)NH, was altered and
GHRH-induced cAMP production was decreased 1.5-fold (1
nM: P<0.01; 100 nM: P<0.05) (FIG. 6A). This loss of sensi-
tivity to GHRH was reverted in rats fed the high-salt diet for
7 or 14 days (FIGS. 6B, 6C).

[0140] Theregulationof GHRH-R mRNA levels was there-
fore reflected in the sensitivity of GHRH to induce cAMP
production in freshly dispersed thin limb cells from rats sub-
mitted to the high-NaCl diet, in comparison to those fed the
control diet. After 2 days of high-salt diet, a stimulation with
either a low (1 nM) or high (100 nM) concentration of GHRH
resulted in a decreased production of cAMP, correlating with
that of GHRH-R mRNA levels. After 7 days, GHRH-induced
cAMP levels were restored, indicating that an increased pro-
duction of GHRH-R mRNA may be necessary to rapidly
restore GHRH sensitivity and likely GHRH-R functional
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receptor levels. Data on the effect of high-salt-induced oxi-
dative stress in thin limb cells specifically is unique to this
study.

Example 6

In Vivo Effect of a GHRH Treatment on DNA
Repair/Synthesis in Purified Thin Limbs of Henle’s
Loop Cells from Rats Submitted to a 2-Day High-
NaCl Diet

[0141] As shown in FIG. 7, when 2-month-old rats fed 2
days to a 8%-NaCl chow were injected daily with GHRH (1
mg/kg BW sc/day), a 5 times increase in the number of
ascending thin limb cell nuclei and mitochondria immunola-
beled to BrdU was observed in thin limbs of Henle’s loop
cells (P<0.05), when compared to various control groups
(normal diet, with or without GHRH injections, high-salt diet
alone). Moreover, the intensity of mitochondrial BrdU immu-
nofluorescence was increased =7 times in these cells (P<0.
05). GHRH-R mRNA levels tended to increase in the renal
medulla of the high-NaCl fed rats, injected with GHRH and
serum total insulin-like growth factor-1 (IGF-1) levels were
not modified (data not shown). A subcutaneous (sc) admin-
istration of GHRH, once a day from the beginning of a 2-day
high-NaCl diet, increased markedly the number of ascending
thin cell nuclei and mitochondria immunolabeled to BrdU. In
addition, the intensity of anti-BrdU labeling was significantly
augmented in the cytoplasm co-labeling with MitoTracker
red CMXRos, areliable indicator of functional mitochondria.
[0142] Thus, in condition of oxidative stress, activation of
the renal GHRH-R plays a role in adaptive processes related
to DNA repair and/or synthesis, leading to cell survival and
subsequent proliferation of these squamous epithelial cells
not very rich in mitochondria.

Example 7

In Vivo Effect of a GHRH Treatment on GHRH-R

and CICk-1 mRNA Levels in Purified Thin Limb

Cells from Rats Submitted to a 2-Day High-NaCl
Diet

[0143] The in vivo effect of GHRH administration on
GHRH-R and CICK-1 mRNA levels (measured by real-time
RT-PCR) in purified thin limb cells from rats submitted to a
2-day high-NaCl diet was studied. GHRH-R (FIG. 8A) and
CICK-1 (FIG. 8B) mRNA levels were significantly increased
in the total renal medulla of a subgroup of'3 rats, essential in
ascending thin limb functions. GHRH-R mRNA levels were
decreased without significantly altering those of CIC-K1in 5
others. Regulation of GHRH-R mRNA levels in thin limb
cells of 2-month-old healthy male Sprague Dawley rats eas
also studied following a subcutaneous administration of
rGHRH(1-29)NH2 (0.5 mg/kg BW/day) or the saline vehicle,
for2 days. Six animals were used in each treatment. **P<(.01
(FIG. 8C) These results indicate that a lower GHRH dosage,
such as 0.5 mg/kg BW/day, will up-regulate the renal
GHRH-R in a large number of rats.

[0144] As discussed above, GHRH directly induces thin
limb cell proliferation in vitro. No significant regulatory
effect was seen on anterior pituitary GHRH-R mRNA levels
with a 2-day in vivo of GHRH (data not shown). It was
previously shown that IGF-I serum levels are significantly
decreased after a 14-day sc administration of 1 mg/kg
BW/day rGHRH(1-29)NH, but not with 0.5 mg/kg BW/day).
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19 Therefore, the dosage and duration used to regulate the
renal GHRH-R will not regulate the pituitary GHRH-R.

Example 9

In Vivo Effect of a GHRH Treatment on Cell Prolif-
eration in Purified Thin Limb Cells from Normal
Rats

[0145] The effect of GHRH on proliferation was directly
assessed in semi-purified thin limbs of Henle’s loop cells
from healthy 2-month-old rats. As shown in FIG. 9, rtGHRH
(1-29)NH, induced a 2.4 to 3.2-fold increase of the prolifera-
tive index in these cells (1 and 10 nM: P<0.05; 100 nM:
P<0.01) when compared to control cell stimulated with the
GHRH vehicle.

Example 8

RT-PCR Products from Rat and Porcine Anterior
Pituitary and Renal Medulla, Using a Panel of Ante-
rior Pituitary GHRH-R Primers

[0146] Using a panel of primers targeting the 5' end, median
portion and 3' end of the pituitary GHRH-R, RT-PCR prod-
ucts from rat and porcine anterior pituitary and renal medulla
were studied. A similar pattern was observed in both the rat
and porcine renal medulla in comparison with anterior pitu-
itary. No signal was detected in the rat (FIG. 10A) and porcine
(FIG. 10B) medulla when 5' end primers were used.

[0147] Difference in the primary structure of the pituitary
and renal GHRH-R and/or the relative abundance of the
native 423-aa GHRH-R and isoforms may contribute to a
tissue-specific regulation. In the rat pituitary, apart from the
423-aa GHRH-R, two splice variants have been identified™
11, 54 but their relative abundance has not been quantified
rigorously. The 464-aa variant bears a 41-aa addition inserted
into the 3™ IC domain,'' while the 430-aa variant bears the
long 3" IC loop and a modified C-terminus, resulting from a
131-bp deletion (nt 1279-1408).>* GHRH binds with moder-
ate affinity to the 464-aa variant, transiently transfected in
Hel.a cells, and induces®® or not'' cAMP production. The
ability of GHRH to stimulate cAMP was reported to be lower
with the 480-aa variant than the 464-aa variant,>* suggesting
that the®"? IC loop and the C-terminus are critical for GHRH-
activation of the cCAMP-AC-PKA pathway.

[0148] Action of GHRH is mediated in rat ascending thin
limb cells by a GHRH-R exhibiting a 5' DNA sequence dif-
ferent from that of the rat anterior pituitary GHRH-R. This
structural difference in the rat renal GHRH-R compared to the
pituitary GHRH-R was also observed for the murine (datanot
shown) and porcine renal GHRH-R. As porcine and human
pituitary GHRH-R share the highest sequence identity (86%),
231t is suggested that the renal GHRH-R variant found in the
rat medulla is also present in human renal medulla.

Example 10

Identification of Renal Medulla GHRH Receptor
from Rat

[0149] Considering the difference in the 5' coding region
compared to that of anterior pituitary and to obtain informa-
tion on the renal GHRH-R ¢DNA sequence, a 5' RACE was
performed with the SMART RACE ¢cDNA Amplification kit
(Clontech) as described in Example 1. It allowed generating a
high yield of full-length, double-stranded cDNA from small
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amounts of starting RNA and contains all reagents to synthe-
size cDNA and perform 5'and 3' amplification reactions from
the same template.

[0150] Although structure difference between the renal and
pituitary GHRH-R in the 3' coding region were not expected,
3' RACE was performed as a positive control. When needed,
nested primers were used. Total RNA from renal medulla of
2-month-old male SD rats was extracted with TRIzol. Poly
(A) mRNA was used after purification on Oligotex resin
(Qiagen). The purity and integrity of total RNA was analyzed
using an Agilent 2100 Bioanalyser (Agilent Technologies).
The specific primers selected hybridized to the central region
of the pituitary receptor ¢cDNA and exhibit the various
physico-chemical characteristics required in this approach.
The amplified sequences in the 5' and 3' RACE strategies
overlaped each other in a tract of 172 nucleotides, to facilitate
sequence analysis.

[0151] Amplification products were resolved on agarose
gel electrophoresis and isolated with NucleoTrap Gel Extrac-
tion kit, provided with the SMART RACE system, quantified
and quality-controlled by electrophoresis. Since the proof-
reading activity of the polymerase removes the 3' overhangs
during PCR and makes TA cloning very inefficient, fragments
were treated with Taq Polymerase, after gel extraction to add
the 3'A overhangs necessary for the TA cloning. DNA frag-
ments were directly cloned into the pCR4-TOPO vector (In-
vitrogen) and the vector was amplified using E. coli Top10
(Invitrogen). Cloned inserts were sequenced.

[0152] The 5'RACE gave three products of 1.1, 0.9 and 0.8
kb from renal medulla Poly(A)*RNA, using UPM/Ex-9/10P
and NUP/Ex-9P primer pairs (FIG. 11A, lane 1). A single
product of 1.0kb (expected size: 0.93 kb) was obtained from
anterior pituitary Poly(A)'RNA (positive control) (FIG. 114,
lane 2), and no signal was obtained with liver RNA (negative
control) (FIG. 2A, lane 3). Following purification (FIG. 11A,
lanes 4-7), insertion of individual products in the plasmid
pCR4—TOPO, transformation of TOP10 E. coli colonies,
and plasmid amplification, 4, 7 and 10 sequences were ana-
lyzed for the 1.1-, 0.9- and 0.8-kb renal GHRH-R ¢DNA
fragments, respectively, as well as three sequences for the
1.0-kb pituitary GHRH-R ¢cDNA fragment.

[0153] The3'RACE gave two major products of 1.2 and 0.9
kb (expected size: 0.92 kb), exhibiting no apparent size dif-
ference between renal medulla and anterior pituitary Poly
(A)*RNA (FIG. 11B, lanes 1-2). The size of low intensity
products obtained using liver RNA was not compatible with
that of a GHRH-R entity (FIG. 11B, lane 3). Each renal
medulla and anterior pituitary PCR product obtained was
homogeneous after gel extraction (FIG. 11B, lanes 4-7), and
four sequences were obtained for each one.

[0154] GHRH-R Sequence Analysis

[0155] When the renal medulla 5'-RACE 1.1-kb product
was aligned with 3'-RACE 1.2-kb renal/pituitary product, the
resulting GHRH-R ¢DNA sequence was homologous with
that of anterior pituitary, from the beginning of exon 2 to the
stop codon. Upstream of exon 2, the renal medulla GHRH-R
sequence did not match that of anterior pituitary GHRH-R
exon 1 or intron 1, excluding the possibility of alternative
splicing in intron 1. The 306-bp novel sequence, correspond-
ing to a different region on chromosome 4, was located at
approximately 19,000 bp upstream of the anterior pituitary
GHRH-R transcription start site (FIG. 12). When compared
to the genomic DNA sequence (AC091710), it was shown to
contain two exons, with splice donors and acceptors in
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intronic sequences (FIG. 12). They were named exon 1M and
2M for the renal medulla GHRH-R exon 1 and 2, respectively.
When the anterior pituitary 5'-RACE 1.0-kb product was
aligned with 3'-RACE 1.2-kb renal/pituitary product, the
resulting GHRH-R ¢cDNA sequence was completely homolo-
gous with the 1269-bp pituitary sequence. The renal medulla
and anterior pituitary GHRH-R cDNAs contained all splice
donor and acceptor sequences to form a 14- and 13-exon
sequence, respectively (FIG. 12). The osition of exons of the
anterior pituitary and renal GHRH-R on the genomic
sequence AC091710 is shown in Table 4.

TABLE 4

Position of exons of the anterior pituitary and
renal GHRH-R on the genomic sequence AC091710

Renal medulla
sequence

Anterior pituitary
sequence

Exon A/Exon 1M 18576-18768

Exon B/Exon 2M 19299-19411
Exon 1 38055-38138

Exon 2/Exon 3M 40720-40822 40720-40822
Exon 3/Exon 4M 40933-41040 40933-41040
Exon 4/Exon 5M 41592-41689 41592-41689
Exon 5/Exon 6M 42686-42783 42686-42783
Exon 6/Exon TM 43582-43714 43582-43714
Exon 7/Exon 8M 45040-45193 45040-45193
Exon 8/Exon 9M 45480-45540 45480-45540

45959-46028
46594-46685
47226-47355
48709-48750
50577-51033

Exon 9/Exon 10M

Exon 10/Exon 11M
Exon 11/Exon 12M
Exon 12/Exon 13M
Exon 13/Exon 14M

45959-46028
46594-46685
47226-47355
48709-48750
50577-51033

[0156] Thelossofthe pituitary exon 1 inthe renal GHRH-R
c¢DNA sequence leads to a loss of the initiation of translation
codon described in the anterior pituitary GHRH-R sequence.
No start ATG was found in exon 1M or 2M. However, a Kozak
consensus-like sequence (tgctccATGG instead of geca/ge-
cATGQ) is present in exon 3M (exon 2 in the pituitary
GHRH-R sequence), with a 1113-bp open reading frame
(ORF). This ORF will lead to a 371-aa deduced protein
instead of the 423-aa anterior pituitary GHRH-R, identical to
the portion 53-423 of the pituitary GHRH-R and lacking the
first 52 aa. This aa sequence retains the seven TM domains,
five out of the six Cys conserved in the 423-aa GHRH-R
sequence, and a crucial Asp in position 8 (Asp®® in the pitu-
itary GHRH-R). However the renal GHRH-R would lack the
Asn in position 50 of the pituitary GHRH-R, a site for poten-
tial glycosylation.

[0157] Sequencing of the renal medulla 5'-RACE 0.9-kb
product (FIG. 11A, lanes 1, 5) revealed the presence of two
entities. The first one exhibited the same structure than the
1.1-kb product described above, while lacking exon 8M (pitu-
itary GHRH-R exon 7). The absence of exon 8M, due to
alternative splicing would change the ORF, leading to the
insertion of a premature stop codon in exon 10M. The puta-
tive 171-aa truncated GHRH-R (aa sequence 53-199 of the
pituitary GHRH-R) would only have four TM. The last 24 aa
of this truncated receptor having no homology with the pitu-
itary GHRH-R. The second product corresponded to the 1.1-
kb sequence, but lacking exon 1M. Interestingly, it would lead
to the 371-aa GHRH-R described above, with the start codon
in exon 3M.

[0158] Analysis of the renal medulla 0.8-kb 5'-RACE prod-
uct (FIG. 11A, lanes 1, 6), led to the identification of three
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GHRH-R ¢DNA sequences. The first and second one began
with exon 3M and 4M, respectively. The deduced aa
sequences generated would be the 371-aa GHRH-R already
described and a 227-aa product (aa sequence 197-423 of the
pituitary GHRH-R), respectively. Finally, the first two exons
of the third sequence had no homology with either the anterior
pituitary GHRH-R exon 1 or the renal GHRH-R exon IM or
2M. This sequence corresponded to a genomic sequence,
located at approximately 15,500 bp upstream of the pituitary
initiation transcription site on chromosome 4. When this
sequence was present, exons 1M to 6M and 8M were absent,
leading to a putative 33-aa peptide devoid of homology with
any known protein from the rat genome.

[0159] The 21 sequences obtained from the 5'-RACE prod-
ucts indicates that at least 52% of the cDNA sequences (11/
21) would lead to the 371-aa GHRH-R, while 14% and 19%
could generate a 227- and 171-aa GHRH-R, respectively. In
addition to structure differences reported, the renal GHRH-R
transcribed exhibited along 5' UTR (405 nt) contrarily to that
of the pituitary receptor which is very short (27 nt).

[0160] The majority of the GHRH-R cDNA sequences
found in renal medulla led to a unique amino acid sequence
identical to the portion 53-423 of the 423-aa rat anterior
pituitary GHRH-R. The nucleic acid sequence of rat renal
medulla GHRH receptor is shown in FIG. 13 and its deduced
protein sequence is found in FIG. 14. A comparison of the
GHRH-R protein sequence between anterior pituitary and
renal medulla is found in F1G. 15.

[0161] Detection of Renal GHRH-R RT-PCR Products in
Purified Rat Thin Limb Henle’s Loop Cells and Anterior
Pituitary

[0162] The presence of exons 1M and 2M was validated in
tIHL cells of the renal medulla as this cell type contains the
highest level of GHRH-R in renal tissue and anterior pituitary.
PCR amplification of total RNA from tIHL cells was pet-
formed using primers targeting exon 1M and 11M (exon 101in
the pituitary) or exon 2M and 11M (Table 2, FIG. 16A). The
size of PCR products obtained using primer pairs Ex-1M/Ex-
11M (FIG.16A, lane 1) and Ex-2M/Ex-11M (FIG. 16A, lane
4) was of 1.10 and 0.97 kb, respectively (expected size: 1.10
and 0.94 kb). No specific amplification was observed with
anterior pituitary (FIG. 16A, lanes 2, 5) and liver (FIG. 16A,
lanes 3, 6) total RNA. Therefore, the novel cDNA sequences
identified in the renal medulla GHRH-R, with exons 1M and
2M shows a tissue-selectivity. The presence of a 0.8-kb prod-
uct (FIG. 16, lane 4) when the primer pair Ex 2M/Ex 11M was
used could be compatible with the presence of a cDNA lack-
ing exon 8M (expected size: 0.79 kb). When the primer pair
Ex 6P/Ex 11M was used, a strong signal was obtained (0.40
kb; expected size: 0.37 kb) both with renal (FIG. 16B, lane 1)
and pituitary RNA (FIG. 16B, lane 2), indicating that the
presence of an entity lacking exon 8M (exon 7 in the pituitary)
is likely very low in tIHL and absent in anterior pituitary. No
PCR product was detected in liver RNA with primers Ex
6P/Ex 11M (FIG. 16B, lane 3).

[0163] Characterization of the Renal Medulla and Anterior
Pituitary 5' Upstream Untranscribed Region

[0164] Using Transcription Element Search System
(TESS) tools, regions 16601-18600 and 36080-38079
upstream to the transcription initiation site of the renal and
anterior pituitary GHRH-R, respectively, were analyzed. As
shown in Tables 5 and 6, putative binding sites for several
known transcription factors were identified. The most abun-
dant number of sites for transcription factors, found both in
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the anterior pituitary and renal 5' untranscribed GHRH-R
region (Table 5), were: glucocorticoid receptor (GR), Pit 1
(POU1F1a), upstream stimulatory factors 1 and 2 (USF and
USF2), and Brain-2 (POU3F2). The most abundant and spe-
cific binding sites to the renal 5' untranscribed GHRH-R
region, was F2F (Table 6). Most of putative pituitary tran-
scription binding sites found in 2 kb upstream the anterior
pituitary GHRH-R ¢DNA transcription start site, were also
present in this 2-kb ¢cDNA renal medulla sequence, such as
CREB (cAMP response element binding-protein), GR (glu-
cocorticoid receptor), POU1F1a (Pit-1) and T3R-alpha (thy-
roid hormone receptor). Among common binding sites, Pit-1
and GR was well known to stimulate GHRH-R expression in
pituitary. But in renal medulla this same regulator won’t lead
to pituitary GHRH-R expression. This situation suggests that
GHRH-R pituitary promoter is not accessible to the binding
of this transcription factor, on tIHL cells. In addition, several
binding sites are unique to GHRH-R renal upstream region
compared to GHRH-R pituitary upstream region. These dif-
ferent factors may be responsible to the GHRH-R tissue-
specific expression in renal medulla. The most abundant bind-
ing site was found for the F2F transcription factor. F2F are
involved principally in gene repression in non pituitary cells.
In kidney, F2F may repress GHRH-R expression in non tIHL
cells to keep GHRH-R expression specific to tIHL.

TABLE 5

Putative transcription factor binding sites found in the 5'
untranscribed region of renal medulla GHRH-R and anterior pituitary

Number of sites Number of sites
in S'untranscribed  in 5'-untranscribed
region of the renal region of the
medulla GHRH-R  anterior pituitary

(reglon 16601- GHRH-R (region
Name 18600) 36080-38079)
Glucocorticoid receptor 19 18
(GR)
Pit-1 (POU1F1a) 10 3
Upstream stimulatory 9 3
factors (USF)
Upstream stimulatory 7 3
factors-2 (USF2)
Brain-2 (POU3F2) 7 3
CCAAT/enhancer binding 6 4
protein a (C/EBP a)
Pan-2(E12) 4 7
Interleukin-6 response 4 7
element-binding protein
(IL-6 RE-BP)
Thyroid hormone receptor 4 4
a(T3R-0)
c-Jun 4 2
Enhancer-binding protein- 4 2
45 (EBP-45)
PEA3 3 3
c-Fos 3 2
GATA-4 3 2
Nuclear factor-1 (NF1) 3 2
Nuclear factor BA1 3 1
(NF-BA1)
Hepatocyte nuclear factor 2 3
o (HNF-1)
Myogenin 2 3
Pancreatic transcription 2 3
factor 1 (PTF-1)
8-Crystallin enhancer 2 2
factor 1 (BEF1)
Nerve growth factor 2 2

induced-B (NGFI-B__

Jan. 27,2011

TABLE 5-continued

Putative transcription factor binding sites found in the 5'
untranscribed region of renal medulla GHRH-R and anterior pituitary

Name

Number of sites
in S'untranscribed
region of the renal
medulla GHRH-R

(region 16601-

18600)

Number of sites
in 5'-untranscribed
region of the
anterior pituitary
GHRH-R (region
36080-38079)

Peroxisome proliferator-
activated receptor o
(PPAR-1)

Snail

cAMP response element
binding-protein (CREB)
Neuronal stem cell
leukemia (NSCL-1)
Specificity protein 1
(Sp1)

Activator Protein-1
(AP-1)

Androgen receptor (AR)
Cone rod homeobox
protein

(crx)

Hepatocyte nuclear factor
3 (HNF-3a)

Hepatocyte nuclear factor-
3B (HNF-3B)
Hepatocyte nuclear factor-

3y (HNF-3y)

2

"
Z

[}

[}

[ SR\

[}

TABLE 6

List of putative transcription factor binding sites specific to the
S-untranscribed region of renal medulla or anterior pituitary GHRH-R

Name

Number of sites in 5'un-

transcribed region of the

renal medulla GHRH-R
(region 16601-18600)

Example
11
Identificat

(F2F)

Transcription factor-IID
(TFIID)

c-Myc

Hepatocyte nuclear factor-
1B (HNF-1B)
Aryl-hydrocarbon receptor
nuclear translocator (Arnt)
basic leucine zipper (bZIP)
c-Myb

chicken ovalbumin upstream
promoter-I (COUP)

Delta CREB; CREB-A
(variant d’épissage

de CREB)
Enhancer-binding protein-40
(EBP-40)

GA binding protein

GABP

Homeobox

lymphoid enhancing factor
1 (LEF-1)

Activating transcription
factor 3 (ATF-3)
Mammalian achaste-scute
homolog 1 (MASH-1)
Mammalian achaste-scute
homolog 1 (MASH-2)

7
3

2

—
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TABLE 6-continued

List of putative transcription factor binding sites specific to the
S-untranscribed region of renal medulla or anterior pituitary GHRH-R

Muscle regulatory factor-4 1
(MRF4)
Mycn 1

Number of sites in 5'un-
transcribed region of the
anterior pituitary GHRH-R

19

Jan. 27,2011

receptor with the first 46 amino acids (N-terminus) being
unique to the human renal form of GHRH receptor.

[0168] The nucleic acid sequence of human renal medulla
GHRH receptor is shown in FIG. 17 and its deduced protein
sequence is found in F1G. 18. A comparison of the GHRH-R
protein sequence between anterior pituitary and renal

medulla is found in FI1G. 19.
The position of exons of the human anterior pitu-
itary and human renal GHRH-R on chromosome 7 genomic
sequence is shown in Table 7.

[0169]

TABLE 7

Name (region 36080-38079)
Sox5 2

Zine finger-42_1-4 2
(ZNF42_1-4)

CCAAT-binding factor (CBP) 1
D-binding protein (DBP)

Nuclear factor-1/L 1

(NF-1/L)

sis-inducing factor (SIF) 1
translation elongation 1

factor-2 (TEF2)

[0165] Identification ofthe 5" and 3' cDNA sequence of the
GHRH-R from human renal medullawas performed using the
same strategy used for the rat GHRH-R(SMART RACE
c¢DNA Amplification kit (Clontech). Poly (A) RNA from
human renal medulla and pituitary was used along with the
following primer sequences: B1, 3' RACE primer: Positions
546 to 573 of the human GHRH-R sequence in Genbank
(AY557192) B,. s-GGA TGC TGC CCT TTT CCA CAG
CGA CGA C-3', B2, 5'RACE primer: Positions 684 to 706 of
the human GHRH-R sequence. B,: 5'-GGG AGG TGG AGG
CCA GGA GGC AG-3", C1, 3' Nested RACE primer: Posi-
tions 570 to 597 of the human GHRH-R sequence in Genbank
(AYS57192) Cy: §'-CGA CAC TGA CCA CTG CAG CIT
CTC CAC T-3';C2, 5' Nested RACE primer: Positions 671 to
697 of the human GHRH-R sequence. C,: 5-AGG CCA
GGA GGC AGT TCA GGT AGA CGG-3".

[0166] Amplified sequences in the 5' and 3' RACE strate-
gies overlaped each other in a tract of 161 nucleotides to
facilitate sequence analysis. To document the relative abun-
dance of human renal GHRH-R variants, RT-PCR was per-
formed using several specific primers from different exons.
The post-mortem renal medullas and pitvitaries were
obtained from two different men, dead from massive heart
attack in their fifties (Quebec-Transplant, Montreal via Dr J
Tremblay and the University of St-Jacques de Compostela,
Spain via Dr T Garcia-Caballero).

[0167] Two main sequences encoding respectively a 400
amino acids (SEQ ID NO.: 16) and a 416 amino acids (SEQ
IDNO.: 17) protein were identified, with the 400 amino acids
sequence being the most abundant. The 400 amino acids
protein corresponds to amino acids 24 to 425 of human pitu-
itary GHRH receptor. The 416 amino acids protein corre-
sponds to amino acids 54-423 of human pituitary GHRH

SEQUENCE LISTING

GHRH(1-44)

Position of exons of the human anterior pituitary
and renal GHRH-R on chromosome 7 genomic sequence

Anterior pituitary
sequernce

Renal medulla
sequence (400 aa)

Renal medulla
sequence (416 aa)

Exon 1
Exon 2
Exon 3
Exon 4
Exon 5
Exon 6
Exon 7
Exon 8
Exon 9
Exon 10
Exon 11
Exon 12
Exon 13

30970209-30970265
30974974-30975076
30975203-30975310
30976007-30976104
30977259-30977356
30978103-30978235
30980125-30980278
30980569-30980629
30981111-30981180
30981917-30982008
30982569-30982698
30983421-30983462
30985259-30985384

30974797-30974848
30974971-30975076
30975203-30975310
30976007-30976104
30977259-30977356
30978103-30978235
30980125-30980278
30980569-30980629
30981111-30981180
30981917-30982008
30982569-30982698
30983421-30983462
30985259-30985668

30974782-30974973
30975131-30975310
30976007-30976104
30977259-30977356
30978103-30978236
30980126-30980278
30980569-30980629
30981111-30981180
30981917-30982008
30982569-30982698
30983421-30983462
30985259-30985668

[0170] Inthe present study, regulation of renal and pituitary
GHRH-R mRNA levels was examined using in vivo models
of NaCl or water homeostasis disruption. The presence of a
unique GHRH/GHRH-R system in Henle’s loop ascending
thin limb cell and the specific regulation of GHRH-R mRNA
levels and GHRH sensitivity in a situation of hyperosmotic
stress, together with the strong effect of GHRH on mitochon-
drial and nuclear DNA repait/synthesis, indicate a role for
GHRH in renoprotection. GHRH appears to be involved in
adaptive processes related to DNA repair and/or synthesis
thereby protecting ascending limb cell function in subjects
with renal vulnerability (aging, diabetes) and were a health
event could lead to a production of oxidative stress (antibiotic
toxicity, cancer chemotherapeutic agent toxicity, infection,
inflammation, ischemia) and renal failure. The Applicant has
come to the unexpected discovery that the GHRH receptor
(GHRH-R) expressed in kidney cells is different than the
pituitary GHRH receptor. The renal GHRH-R is biologically
active even if it does not contain the first 52 amino acids
and/or the first 80 amino acids of the pituitary GHRH-R.
[0171] Although the present invention has been described
by way of exemplary embodiments, it should be understood
by those skilled in the art that the foregoing and various other
changes, omission and additions may be made therein and
thereto, without departing from the spirit and scope of the
present invention as defined in the appended claims.

SEQ ID NO.: 1-

Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gln Leu Ser Ala Arg Lys

Leu Leu Gln Asp Ile Met Ser Arg Gln Gln Gly Glu Ser Asn Gln Glu Arg Gly Ala Arg Ala

Arg Leu
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-continued
SEQ ID NO. 2:
Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gln Leu Ser Ala Arg Lys

Leu Leu Gln Asp Ile Met Ser Arg-Xaa
Wherein Xaa is either absent or any amino acid sequence of 1 up to 15 residues

SEQ ID NO.: 3-
GHRH (1-29)
Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gln Leu Ser Ala Arg Lys

Leu Leu Gln Asp Ile Met Ser Arg

SEQ ID NO.: 4
Tyr—D—Alaz—Asp—Ala—Ile—Phe—Thr—Ala—Ser—Tyr—Arg—Lys—Val—Leu—Ala—Gln—Leu—Ser—Ala—Arg—

Lys-Lys-Leu-Gln-Asp-Ile-Met-Ser-Arg-Xaa,
wherein Xaa is either absent or any amino acid sequence of 1 up to 15 residues

SEQ ID NO.: 5
Tyr—D—Alaz—Asp—Ala—Ile—Phe—Thr—Asn—Ser—D—Tyrw—Arg—Lys—Val—Leu—Gly—Gln—Leu—Ser—Ala—

Arg-Lys-Lys-Leu-Gln-Asp-Ile-Met-Ser-Arg-Xaa
wherein Xaa is either absent or any amino acid sequence of 1 up to 15 residues

SEQ ID NO.: 6
Tyr- D-Ala’-Asp-Ala-Ile-Phe-Thr-Asn-Ser-D-Tyr'®-Arg-Lys-val-Leu-D-Ala'’-Gln-Leu-Sex-

Ala-Arg-Lys-Lys®-Leu-Gln-Asp-Ile-Met-Ser-Arg-Xaa
wherein Xaa is either absent or any amino acid sequence of 1 up to 15 residues

SEQ ID NO.: 7
Tyr Ala Asp Ala Ile Phe Thr Ala® ser Tyr Arg Lys Val Leu Ala'® Gln Leu Ser Ala Arg Lys

Ala” Leu Gln Asp Ile Met Ser Arg

SEQ ID NO.: 8
Tyr Ala Asp Ala Ile Phe Thr Ala® Al1a° Tyr Arg Lys Val Leu Ala' Gln Leu Ser Ala Arg Lys

Ala” Leu Gln Asp Ile Met Ser Arg

SEQ ID NO.: 9
Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gln Leu Ser Ala Arg Lys

22

Lys™ Leu Gln Asp Ile Met Ser Arg

SEQ ID NO.: 10
Tyr-Xaa2-Asp-Ala-Ile-Phe-Thr-Xaa8-Xaa9-Xaal0-Arg-Lys-Val-Leu-Xaal5-Gln-Leu-Ser-

Ala-Arg-Xaa2l-Xaa22-Leu-Gln-Asp-Ile-Met-Ser-Arg-Xaalo,
wherein:

Xaa2 is Ala or D-2la;

Xaa 8 is Asn, D-Asn or Ala;

Xaa 9 is Ser or Ala;

Xaa 10 is Tyr or D-Tyr;

Xaa 15 is Gly, Ala or D-Ala;

Xaa 21 is Lys or D-Lys;

Xaa 22 is Leu, D-Leu, Lys or Ala; and

Xaa 30 is a bond or any amino acid sequence of 1 up to 15 residues and wherein the

analogue comprises at least one of the above amino acid substitution in comparison with
the amino acid sequence of the native form of hGHRH1-29.
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-continued
SEQ ID NO.: 11
<220>

<221> misc_feature

<222> (31} . . . (31)

<223> nucleotide varying in comparison to the genomic sequence
<220>

<221> misc_feature

<222> (1146} . . . (1146)

<223> nucleotide varying in comparison to the genomic sequence
<220>

<221> misc_feature

<222> (1608} . . . (1608

<223> nucleotide varying in comparison to the genomic sequence

<400> 1

attgcacage tgecagtgge ctectgagea gegaggggea gegeatetge ctecaggaat 60
gtagggctca gagacacggg accagaaatc ctcagggagyg ctgtggettt gcettecagaa 120
gateetgaga getecagtgt ccacttettyg ceatecttet gtatgagtgyg gaaaccaace 180
caggecacee ttgggggeag gtectgggace ttettggage agatgagecet ttatecatge 240
gacagaacag gaggtaccta ctgacaccca tgtectagga tagacacate tgtatgtggy 300
tgegaggeae tgggtcacet ccacctagaa tgtgacttea tcactcaget gagagacgat 360
gagettgeat gectteagge ggcagaggygyg accaacaact cgtecatggyg atgeectgygy 420
acctgggaty ggetgetgty ctggecceeca actggetety gecagtgggt ctecctecee 480
tgeectgaat tettetetea ttttggetea gacecagygy ctygtgaaaag ggactgcace 540
atcacgggtt ggtctgatce ctteccacca tatccegtgg cctgtectgt geecttggaa 600
ctgetaacag aggagaagte ttacttetee acggtgaaga tcatetacac cacaggecac 660
agcatcteca ttgtageecet ctgegtgget attgecatee tggttgetet caggaggete 720
cactgceeca ggaactacat ccacacgecag ctgtttgeta cttteatcet caaggecagt 780
getgtgttee tgaaggatge tgetgtette cagggtgata gcacggacca ctgcageatg 840
tccactatte tgtgcaaggt ctetgtggece gtetcacatt ttgecaccat gaccaactte 900
agetggetge tggcagaage cgtctacctg agetgtetgt tggectecac atctectagyg 960
tccaaaccag ctttetggtg getggttete getggetggg gactecctgt getatgeact 1020
ggtacgtggy tgggctygcaa actggetttt gaggacactyg cgtgctggga cctagacgac 1080
agecteccceceet actggtggat catcaaaggg cccatagtece tetetgttgg ggtgaacttt 1140
gggctattte tcaatataat ttgcatecctyg ctgaggaage tggggectge acaaggeggce 1200
ttacacacac gggctcagta ctggeggett tccaaatcaa cacttceteet tatcecegetg 1260
tttggaattc attacatcat cttcaactte ctgectgaca gtgetggecet tggcatcegt 1320
ctacccetgg agetgggact ggggtectte cagggttttg ttgttgetgt cctetactge 1380
ttcctcaate aagaggtgag gacggagatt tcacgcaaat ggtatggcca tgaccctgaa 1440

cttctgecag cteggecggac ctgcactgag tggaccacac cteeccgate gagagtgaag 1500
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-continued
gtgctcacct ctgagtgcta ggccagecat cacaaaggcce gagccccaaa accctgecact 1560
caaactgcca tgccaccaag ggcaacaagg tcctcecctte cgttetegtt ctetgcatcet 1620
gctttcteta ggtccctgta taccaacctc cgactttete agttectgta tgcccccatce 1680
tgttctttet tcectatctag ggctattgec caaggcccag ggaaaccaat aaacttgtac 1740
atgagtgatc tgcagttgag tcaatgtggc tctgaagggg agctcttgtc agcagccatt 1800
atttgcactt ccggtgcatt cctcatccct tggctgcage tgcctcattg ccatttgtet 1860
ctatatgaat tctcatgttt tatttatttt ttaaaagcac tcttttgtct caacccccac 1920
tcececttece ctecteccge aggcaaaatg tgaatctttg cttctetgte ttgcaagtgt 1980
ggagtgtacc acatgtctgt atttggatgt aataaatgct atctgttatg tg 2032
SEQ ID NO.: 12
atgggatgce ctgggacctg ggatgggetg ctgtgcetgge ccccaactgg ctetggecag 60
tgggtctece tccectgece tgaattette tetcattttg getcagacce aggggcetgty 120
aaaagggact gcaccatcac gggttggtct gatcccttee caccatatec cgtggectgt 180
cctgtgeect tggaactget aacagaggag aagtcttact tctecacggt gaagatcatce 240
tacaccacag gccacageat ctecattgta gecctetgeg tggetattge catccetggtt 300
gctectcagga ggctcecactg ccccaggaac tacatccaca cgecagetgtt tgctacttte 360
atecctcaagyg ccagtgetgt gttectgaag gatgetgetyg tettecaggy tgatageacy 420
gaccactgca gecatgtecac tattetgtge aaggtetetyg tggeegtete acattttgee 480
accatgacca acttcagetyg getgetggea gaagecgtet acctgagetyg tetgttggee 540
tecacatete ctaggtecaa accagettte tggtggetgy ttetegetgy ctggggacte 600
cetgtgetat geactggtac gtgggtyggge tygcaaactgyg cttttgagga cactgegtge 660
tgggacctag acgacagete ccectactgg tggatcatea aagggeccat agtectetet 720
gttggggtga actttggget atttetcaat ataatttgea teetgetgag gaagetgggy 780
cectgcacaag gecggettaca cacacggget cagtactgge ggetttecaa atcaacactt 840
ctecttatee cgetgtttgg aattcattac atcatcttea acttectgee tgacagtget 900
ggcettggea tcegtetace cctggagetg ggactggggt ccttecaggg ttttgttgtt 960
getgtectet actgettect caatcaagag gtgaggacgg agatttcacg caaatggtat 1020
ggccatgace ctgaacttet gecagetegg cggacctgea ctgagtggac cacacctecece 1080
cgatcgagag tgaaggtget cacctcetgag tgcetag 1116

SEQ ID NO.: 13
Met Gly Cys Pro Gly Thr Trp Asp Gly Leu Leu Cys Trp Pro Pro Thr
1 5 10 15

Gly Ser Gly Gln Trp Val Ser Leu Pro Cys Pro Glu Phe Phe Ser Hisg
20 25 30

Phe Gly Ser Asp Pro Gly Ala Val Lys Arg Asp Cys Thr Ile Thr Gly
35 40 45

Trp Ser Asp Pro Phe Pro Pro Tyr Pro Val Ala Cys Pro Val Pro Leu
50 55 60

Glu Leu Leu Thr Glu Glu Lys Ser Tyr Phe Ser Thr Val Lys Ile Ile
65 70 75 80

Tyr Thr Thr Gly His Ser Ile Ser Ile Val Ala Leu Cys Val 2Zla Ile
85 90 95

Ala Ile Leu Val Ala Leu Arg Arg Leu His Cys Pro Arg Asn Tyr Ile



US 2011/0021429 Al Jan. 27, 2011
23

-continued
100 105 110

His Thr Gln Leu Phe Ala Thr Phe Ile Leu Lys Ala Ser Ala Val Phe
115 120 125

Leu Lys Asp Ala Ala Val Phe Gln Gly Asp Ser Thr Asp His Cys Ser
130 135 140

Met Ser Thr Ile Leu Cys Lys Val Ser Val Ala Val Ser His Phe Ala
145 150 155 160

Thr Met Thr Asn Phe Ser Trp Leu Leu Ala Glu Ala Val Tyr Leu Ser
165 170 175

Cys Leu Leu Ala Ser Thr Ser Pro Arg Ser Lys Pro Ala Phe Trp Trp
180 185 190

Leu Val Leu Ala Gly Trp Gly Leu Pro Val Leu Cys Thr Gly Thr Trp
195 200 205

Val Gly Cys Lys Leu Ala Phe Glu Asp Thr Ala Cys Trp Asp Leu Asp
210 215 220

Asp Ser Ser Pro Tyr Trp Trp Ile Ile Lys Gly Pro Ile Val Leu Ser
225 230 235 240

Val Gly Val Asn Phe Gly Leu Phe Leu Asn Ile Ile Cys Ile Leu Leu
245 250 255

Arg Lys Leu Gly Pro Ala Gln Gly Gly Leu His Thr Arg Ala Gln Tyr
260 265 270

Trp Arg Leu Ser Lys Ser Thr Leu Leu Leu Ile Pro Leu Phe Gly Ile
275 280 285

His Tyr Ile Ile Phe Asn Phe Leu Pro Asp Ser Ala Gly Leu Gly Ile
290 295 300

Arg Leu Pro Leu Glu Leu Gly Leu Gly Ser Phe Gln Gly Phe Val Val
305 310 315 320

Ala Val Leu Tyr Cys Phe Leu Asn Gln Glu Val Arg Thr Glu Ile Ser
325 330 335

Arg Lys Trp Tyr Gly His Asp Pro Glu Leu Leu Pro Ala Arg Arg Thr
340 345 350

Cys Thr Glu Trp Thr Thr Pro Pro Arg Ser Arg Val Lys Val Leu Thr
355 360 365

Ser Glu Cys
370

SEQ ID NO.: 14
52 first amino acids of AAD26335.1 or NP_036982.1 {Rattus norvegicus)
MDSLLWATWV LCLLNLWGVA LGHLHLECDF ITQLRDDELA CLQAAEGTNN SS

SEQ ID NO.: 15
80 first amino acids of EDLS88088.1 or EDL88086.1 (Rattus norvegicus
MQOLGGIARDS LGGKGHGSLG RTTGTTAMDS LLWATWVLCL LNLWGVALGH
LHLECDFITQ LRDDELACLQ AAEGTNNSS

SEQ ID NO.: 1le
Human renal GHRH-R (400aa)
MHPECDFITQLREDESACLQAAEEMPDNTTL
GCPATWDGLLCWPTAGSGEWVTLPCPDTFTFS
HFSSESGAVKRDCTITGWSEPFPPYPVACEP
VPLELLAEEESYFSTVKIIYTVGHSISIVA
LFVAITILVALRRLHCPRNYVHTOQLFTTEFI

LKAGAVFLKDAALFHSDDTDHCSFSTVLCEK
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VSVAASHFATMTNFSWLLAEAVYLNCLLEAZS

TSPSSRRAFWWLVLAGWGLPVLFTGTWYVSC

KLAFEDIACWDLDDTSPYWWIIKGPIVLSYV

SEQ ID NO.: 17
Human renal GHRH-R (416aa)
MWTTEPREKTPKWLGSSCSLFPAASPLGLLG

QPCTWAESLLLLALYPGCPATWDGLLCWPT

SEQ ID NO.: 18
Human GHRH-R 400 total nuc
aaacacacctgaaactactgtgagecaggtattgggecacatgecacecagaatgtgacttecatcaceccagetgagagagyg
atgagagtgectgtetacaagecagecagaggagatgeccaacaccacectgggetgecctgegacetgggatgggetget
gtgetggecaacggcaggetetggegagtgggtecacectecectgeceggatttettetetecacttcagetcagagt caggy
gctgtgaaacgggattgtactatcactggetggtetgagecetttecaccttacectgtggectgeectgtgectetggagetge
tggctgaggaggaatcttacttetecacagtgaagattatetacacegtgggecatageatetetattgtagecetettegtgge
catcaccatectggttgetetcaggaggetecactgececcggaactacgtecacacccagetgtteaccacttttatecteaa
ggcgggagetgtgttectgaaggatgetgeecttttecacagegacgacactgaccactgeagettetecactgttetatgea
aggtetetgtggeegecteccatttegecacecatgaccaacttecagetggetgttggecagaageegtetacetgaactgecte
ctggectecacetececcageteaaggagagecttetggtggetggt tetegetggetgggggetgecegtgetetteactygg
cacgtgggtgagcetgcaaactggecttegaggacategegtgetgggacctggacgacacctececectactggtggateat
caaagggeccattygtecteteggteggggtgaactttgggetttttetcaatattatecgeatectggtgaggaaactggagee
agctcagggcagectecatacecagteteagtattggegtetetecaagtegacacttttectgateccactetttggaattecact
acatcatcettcaacttectygecagacaatgetggectgggeateegecteccectggagetgggactgggttecttecaggge
ttecattgttgeccatectetactygettectecaaccaagaggtgaggactgagatetcacggaagtggeatggecatgaceetyga

gcttetgecagectggaggaccegtgetaagtggaccacgecttecegeteggeggcaaaggtgetgacatetatgtgeta
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ggctgccteatcacgecactggagtcecacacttgaatttgggecagctaccacgggtctgecatgetectggaggagecaagygyg
ggccacatccccaccccagetgttacccageccggggcaggtgcageccttecteectgtetetgectetgactetettttgay
gtcecctgtatgtcetacctetgacttetgtggtecectetgtgtetgetetecatecattectettactggggecatggggetetageccaa
ggctcagaggagccaataaacctgtaaatgaaaaaaaaaaaaa

SEQ ID NO.: 19
Human GHRH-R 400 start nuc
atgcacccagaatgtgacttcatcacccagctgagagaggatgagagtgcectgtctacaagcagcagaggagatgecca
acaccaccctgggcetgecectgegacctgggatgggetgetgtgetggecaacggcaggctctggegagtgggtcaccecete
cectgeeecggatttettetetcactteagetcagagtcaggggcetgtgaaacgggattgtactatcactggetggtetgagecet
ttccaccttaccectgtggectgecctgtgectetggagetgetggetgaggaggaatecttacttectecacagtgaagattatceta
caccgtgggecatageatctctattgtagecctettegtggecatcaccatectggttgetetcaggaggetecactgeeecceyg
gaactacgtccacacccagetgttcaccacttttatectcaaggegggagetgtgttectgaaggatgetgeccttttecacay
cgacgacactgaccactgecagcttetecactgttetatgecaaggtetetgtggecgecteccatttegecaccatgaccaactt
cagctggetgttggcagaagecgtcetacctgaactgectectggectecaccteccccagetcaaggagagecttetggtygy
ctggttetegetggetygggggetgecegtgetetteactyggeacgtgggtgagetgecaaactyggecttegaggacategegty
ctgggacctggacgacacctcecccctactggtggatcatcaaagggeccattgtecteteggteggggtgaactttgggetttt
tetcaatattateegeatectggtgaggaaactyggagecagetcagggeagectecatacecagteteagtattggegtetet
ccaagtegacacttttectgateccactetttggaattecactacateatetteaacttectygecagacaatgetggectgggeate
cgecteceectggagetgggactgggttecttecagggetteattgttgecatectetactygettecteaaccaagaggtgagy
actgagatctcacggaagtggcatggecatgaceetgagettetgecageetggaggaceegtgetaagtggaccacgee
ttecegeteggeggcaaaggtgetgacatetatgtgetag

SEQ ID NO.: 20
Human GHRH-R 416 total nuc
cttecttecttecttecttecttecatetgaacatetaccaaacacacctgaaactactgtgageaggtetttgectaggattagygg
cacagatatgaatcaggecttgtcectgttetcaggteatgtggaccacagageccagaaagacacccaaatggettgget
catcectgtteactgtttecageagecteaceecteggattattgggacageectgeacctgggetgagtetetgetgetectgyge
tetetatecaggetgecctgegacetgggatgggetgetgtgetggecaacggecaggetetggegagtgggtcacecteeee
tgecceggatttettetetecacttcagetecagagteaggggetgtgaaacgggattgtactatcactggetggtetgageectttee
accttacectgtggectgeectgtgectetggagetgetggetgaggaggaatettacttetecacagtgaagattatctacace
cgtgggccatagcatctetattgtagecctettegtggecatecaccatectggttgetetecaggaggetecactgececeggaa
ctacgtcecacacccagetgttcaccacttttatectcaaggegggagetgtgttectgaaggatgetgeecttttecacagega
cgacactgaccactgecagettctecactgttetatgecaaggtetetgtggecgecteecatttegecaccatgaccaactteag
ctggetgttggeagaagecgtctacctgaactgectectggectecaceteccccagetcaaggagagecttetggtggetg
gttetegetggetgggggetgeccgtgetetteactggecacgtgggtgagetygecaaactggecttegaggacategegtgetg
ggacctggacgacaccteccectactggtggatcatcaaagggeccattgtecteteggteggggtgaactttgggetttttet
caatattatccgcatcectggtgaggaaactggagecageteagggcagectecatacecagteteagtattggegtetetee
aagtcgacacttttectgatceccactetttggaattecactacatcatettcaactteectgecagacaatgetggectgggeatecy
ceteccectggagetgggactgggttecttecagggetteattgttgecatectetactgettectcaaccaagaggtgaggact
gagatctcacggaagtggcatggcecatgacectgagettetgecagectggaggaccegtgetaagtggaccacgectte

cegetoggeggeaaaggtgetgacatetatgtgetaggetgecteatcacgecactggagtecacacttgaatttgggeage
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-continued
taccacgggtctgcecatgetcectggaggagcaagggggecacatcecccaccecagctgttacccageeeggggecaggtge

agccettecteectgtetetgectetgactetettttgaggtecctgtatgtetacctetgacttetgtggtecctetgtgtetgeteteat

Jan. 27,2011

ccattecctcettactggggecatggggctctageccaaggctcagaggagecaataaacctgtaaatgaaaaaaaaaaaaa

Human GHRH-R 416 start nuc

SEQ ID NO.: 21

atgtggaccacagagcccagaaagacacccaaatggcttggctcatectgttcactgttecagecagectcaccectegga

ttattgggacagccctgecacctgggetgagtetetgetgetectggetetetatceccaggetgecctgegacctgggatgggetyg

ctgtgctggecaacggcaggctcetggegagtgggtcaccecteccctgeccggatttecttetetcacttcagetcagagtecagyg

ggctgtgaaacgggattgtactatcactggetggtcectgageectttecaccttacectgtggectgecctgtgectetggagety

ctggctgaggaggaatcttacttctecacagtgaagattatctacaccgtgggecatageatctetattgtageectettegtgy

ccatcaccatcctggttgetcectcaggaggetecactgececcggaactacgtecacacccagetgtteaccacttttatectea

aggcgggagetgtgtteectgaaggatgcetgeecttttecacagegacgacactgaccactgecagettetecactgttetatyge

aaggtctectgtggecgecteccatttegecaccatgaccaacttecagetggetgttggecagaagecgtcectacetgaactgect

cectggectcecaccteccecagcetcaaggagagecttetggtggetggttetegetggetgggggetgecegtgetetteactyg

gcacgtgggtgagetgcaaactggecttegaggacatcegegtgetgggacctggacgacaccteccectactggtggate

atcaaagggcccattgtectcteggteggggtgaactttgggetttttetecaatattatecgcatectggtgaggaaactggage

cageteagggcagectecatacecagteteagtattggegtetetecaagtegacacttttectgateccactetttggaattea

ctacatcatcttcaacttectgecagacaatgetggectgggeatecgectecccctggagetgggactgggttecttecagyg

getteattgttgecatectetactygettectecaaccaagagygtygaggactgagateteacggaagtggeatggecatgaceet

gagettetgecagectggaggaceegtgetaagtggaccacgecttecegeteggegygcaaaggtyetgacatetatgtge

tag

SEQ ID NO.: 22

23 first amino acids of growth hormone-releasing hormone receptor Homo

sapiens AAS59864 gi: 45386101
mdrrmwgahv fevlsplptv lgh

SEQ ID NO.: 23

53 first amino acids of growth hormone-releasing hormone receptor Homo

sapiens AAS59864 gi: 45386101

mdrrmwgahv fevlsplptv lghmhpecdf itglredesa clgaaeempn ttl
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 132

<210> SEQ ID NO 1

<211> LENGTH: 44

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 1

Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Cln

1 5 10

15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Met Ser Arg Gln Gln Cly

20 25

Glu Ser Asn Gln Glu Arg Gly Ala Arg Ala Arg Leu
35 40

«210> SEQ ID NO 2

30
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29

-continued
<211> LENGTH: 29
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 2

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

<210> SEQ ID NO 3

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(30)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 3

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

<210> SEQ ID NO 4

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(31)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 4

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

<210> SEQ ID NO 5

<211> LENGTH: 32

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(32)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 5

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

«210> SEQ ID NO 6

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa
30

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa
30

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30
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30

-continued

<211> LENGTH: 33

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(33)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 6

Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa

<210> SEQ ID NO 7

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(34)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 7

Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa

<210> SEQ ID NO 8

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(35)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 8

Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa
35

<210> SEQ ID NO 9

<211> LENGTH: 36

«<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(36)

<223> OTHER INFORMATION: Xaa is any amino acid



US 2011/0021429 Al

Jan. 27,2011
31

-continued

<400> SEQUENCE: 9

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp

20 25

Xaa Xaa Xaa Xaa

35
<210> SEQ ID NO 10
<211> LENGTH: 37
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(37)
<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 10
Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa
35

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

SEQ ID NO 11

LENGTH: 38

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(38)

OTHER INFORMATION: Xaa is any
<400> SEQUENCE: 11

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa
35

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
«223>

SEQ ID NO 12

LENGTH: 39

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(39)

OTHER INFORMATION: Xaa is any
<400> SEQUENCE: 12

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Syntheized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
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32

-continued

Jan. 27,2011

20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

35

SEQ ID NO 13

LENGTH: 40

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(40)

OTHER INFORMATION: Xaa is any

SEQUENCE: 13

Tyr Ala Asp Ala Ile Phe Thr Asn Ser

1

5

Leu Ser Ala Arg Lys Leu Leu Gln Asp

20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

35 40

SEQ ID NO 14

LENGTH: 41

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(41)

OTHER INFORMATION: Xaa is any

SEQUENCE: 14

Tyr Ala Asp Ala Ile Phe Thr Asn Ser

1

5

Leu Ser Ala Arg Lys Leu Leu Gln Asp

20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

35 40

SEQ ID NO 15

LENGTH: 42

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(42)

OTHER INFORMATION: Xaa is any

SEQUENCE: 15

Tyr Ala Asp Ala Ile Phe Thr Asn Ser

1

5

Leu Ser Ala Arg Lys Leu Leu Gln Asp

20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

«210>

35 40

SEQ ID NO 16

30

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Synthesized

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa
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<211> LENGTH: 43
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(43)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 16

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 17

<211> LENGTH: 44

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(44)

<223> OTHER INFORMATION: Xaa is any
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(44)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 17

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 18

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically

<400> SEQUENCE: 18

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Leu Leu Gln Asp
20 25

<210> SEQ ID NO 19

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa

Synthesized

amino acid

amino acid

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa Xaa

Synthe sized

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg

Synthesized

<223> OTHER INFORMATION: Xaa is D-Ala
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<400> SEQUENCE: 19

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp

Tyr Arg Lys Val Leu 2la Gln
10 15

Ile Met Ser Arg

Synthesized

20 25
<210> SEQ ID NO 20
<211> LENGTH: 30
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(30)
<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 20

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp

amino acid

Tyr Arg Lys Val Leu 2la Gln
10 15

Ile Met Ser Arg Xaa
30

Synthesized

20 25
<210> SEQ ID NO 21
<211> LENGTH: 31
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(31)
<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 21

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp

amino acid

Tyr Arg Lys Val Leu 2Zla Gln
10 15

Ile Met Ser Arg Xaa Xaa

20 25 30
<210> SEQ ID NO 22
<211> LENGTH: 32
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:
<221> NAME/KEY: MISC FEATURE
<222 LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa is D-2Ala
<220> FEATURE:
<221> NAME/KEY: MISC FEATURE
<222> LOCATION: (30)..(32)
<223> OTHER INFORMATION: Xaa is any amino acid
<400> SEQUENCE: 22

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu Ala Gln
1 5 10 15
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Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

<210> SEQ ID NO 23

<211> LENGTH: 33

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(33)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 23

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu 2la Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa

<210> SEQ ID NO 24

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(34)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 24

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu 2Zla Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa

<210> SEQ ID NO 25

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala

<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(35)

<223> OTHER INFORMATION: Xaa is any amino acid

«<400> SEQUENCE: 25

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu Ala Gln
1 5 10 15
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Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa
35

<210> SEQ ID NO 26

<211> LENGTH: 36

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(36)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 26

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu 2la Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 27

<211> LENGTH: 37

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(37)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 27

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu 2Zla Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 28

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2la

«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(38)

<223> OTHER INFORMATION: Xaa is any amino acid
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<400>

SEQUENCE: 28

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu 2la Gln

1

5

10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa

20

Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

35

SEQ ID NO 29
LENGTH: 39
TYPE: PRT

25 30

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(39)
OTHER INFORMATION: Xaa

SEQUENCE: 29

is

is

D-Ala

any amino acid

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser Tyr Arg Lys Val Leu 2la Gln

1

5

10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa

20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

35

SEQ ID NO 30
LENGTH: 40
TYPE: PRT

25 30

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(40)
OTHER INFORMATION: Xaa

SEQUENCE: 30

is

is

Tyr Xaa Asp Ala Ile Phe Thr Ala

1

5

D-Ala

any amino acid

Ser Tyr Arg Lys Val Leu Ala Gln
10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa

20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
«211>
<212>
<213>
«220>
«223>
<220>
«221>
«222>

35

SEQ ID NO 31
LENGTH: 41
TYPE: PRT

40

25 30

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
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<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(41)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 31

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 32

<211> LENGTH: 42

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

amino acid

Tyr Arg Lys Val Leu 2la Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Synthesized

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(42)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 32

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 33

<211> LENGTH: 43

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

amino acid

Tyr Arg Lys Val Leu 2la Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa

Synthesized

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(43)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 33

Tyr Xaa Asp Ala Ile Phe Thr Ala Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

«<210> SEQ ID NO 34

<211> LENGTH: 44

«<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

amino acid

Tyr Arg Lys Val Leu 2Zla Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa
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<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(44)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 34

Tyr Xaa Asp Ala Ile Phe Thr Ala
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 35
<211> LENGTH: 29
<212> TYPE: PRT

D-Ala

any amino acid

Ser Tyr Arg Lys Val Leu Ala CGln
10 15

Asp Ile Met Ser Arg Xaa Xaa Xaa
25 30

Xaa Xaa Xaa Xaa

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 35

Tyr Xaa Asp Ala Ile Phe Thr Asn
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

<210> SEQ ID NO 36
<211> LENGTH: 30
<212> TYPE: PRT

D-Ala

D-Tyr

Ser Xaa Arg Lys Val Leu Gly Gln
10 15

Agsp Ile Met Ser Aryg
25

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(30)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 36

Tyr Xaa Asp Ala Ile Phe Thr Asn
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

«210> SEQ ID NO 37

D-Ala

D-Tyr

any amino acid

Ser Xaa Arg Lys Val Leu Gly Gln
10 15

Asp Ile Met Ser Arg Xaa
25 30
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<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(31)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 37

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa
20 25 30

<210> SEQ ID NO 38

<211> LENGTH: 32

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(32)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 38

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

<210> SEQ ID NO 39

<211> LENGTH: 33

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala

<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(33)

<223> OTHER INFORMATION: Xaa is any amino acid

«<400> SEQUENCE: 39
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Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa

<210> SEQ ID NO 40

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(34)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 40

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa

<210> SEQ ID NO 41

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(35)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 41

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa
35

<210> SEQ ID NO 42

«<211> LENGTH: 36

«<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
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<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(36)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 42

Tyr Xaa Asp Ala Ile Phe Thr Asn
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 43
<211> LENGTH: 37
<212> TYPE: PRT

D-Ala

D-Tyr

any amino acid

Ser Xaa Arg Lys Val Leu Gly CGln
10 15

Asp Ile Met Ser Arg Xaa Xaa Xaa
25 30

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(37)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 43

Tyr Xaa Asp Ala Ile Phe Thr Asn
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 44
<211> LENGTH: 38
<212> TYPE: PRT

D-Ala

D-Tyr

any amino acid

Ser Xaa Arg Lys Val Leu Gly Gln
10 15

Asp Ile Met Ser Arg Xaa Xaa Xaa
25 30

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(38)
<223> OTHER INFORMATION: Xaa is

«<400> SEQUENCE: 44

D-Ala

D-Tyr

any amino acid
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Tyr Xaa Asp Ala Ile Phe Thr Asn
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 45
<211> LENGTH: 39
<212> TYPE: PRT

Ser Xaa Arg Lys Val Leu Gly CGln
10 15

Asp Ile Met Ser Arg Xaa Xaa Xaa
25 30

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(39)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 45

Tyr Xaa Asp Ala Ile Phe Thr Asn
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 46
<211> LENGTH: 40
<212> TYPE: PRT

D-Ala

D-Tyr

any amino acid

Ser Xaa Arg Lys Val Leu Gly Gln
10 15

Agsp Ile Met Ser Arg Xaa Xaa Xaa
25 30

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(40)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 46

Tyr Xaa Asp Ala Ile Phe Thr Asn
1 5

Leu Ser Ala Arg Lys Lys Leu Gln
20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 47
«211> LENGTH: 41
«212> TYPE: PRT

D-Ala

D-Tyr

any amino acid

Ser Xaa Arg Lys Val Leu Gly Gln
10 15

Asp Ile Met Ser Arg Xaa Xaa Xaa
25 30
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<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(41)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 47

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 48

<211> LENGTH: 42

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(42)

<223> OTHER INFORMATION: Xaa is ay amino acid

<400> SEQUENCE: 48

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 49

<211> LENGTH: 43

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2la
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(43)
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<223>

<400>

OTHER INFORMATION: Xaa is any

SEQUENCE: 49

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser

1

5

Leu Ser Ala Arg Lys Lys Leu Gln Asp

20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

35 40

SEQ ID NO 50

LENGTH: 44

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)

amino acid

Xaa Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa

Synthesized

OTHER INFORMATION: Xaa is D-Ala

FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)

OTHER INFORMATION: Xaa is D-Tyr

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(44)

OTHER INFORMATION: Xaa is any

SEQUENCE: 50

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser

1

5

Leu Ser Ala Arg Lys Lys Leu Gln Asp

20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

35 40

SEQ ID NO 51

LENGTH: 29

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)

amino acid

Xaa Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa Xaa

Synthesized

OTHER INFORMATION: Xaa is D-Ala

FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)

OTHER INFORMATION: Xaa is D-Tyr

FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)

OTHER INFORMATION: Xaa is D-Ala

SEQUENCE: 51

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser

1

5

Leu Ser Ala Arg Lys Lys Leu Gln Asp

<210>
«211>
«212>

20 25

SEQ ID NO 52
LENGTH: 30
TYPE: PRT

Xaa Arg Lys Val Leu Xaa Gln
10 15

Ile Met Ser Arg
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<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(30)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 52

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa
20 25 30

<210> SEQ ID NO 53

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(31)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 53

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa
20 25 30

<210> SEQ ID NO 54

<211> LENGTH: 32

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
«<220> FEATURE:
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<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(32)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 54

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

<210> SEQ ID NO 55

<211> LENGTH: 33

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(33)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 55

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa

<210> SEQ ID NO 56

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(34)

<223> OTHER INFORMATION: Xaa is any amino acid

«<400> SEQUENCE: 56
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Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa

<210> SEQ ID NO 57

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(35)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 57

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa
35

<210> SEQ ID NO 58

<211> LENGTH: 36

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(36)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 58

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa
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<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

35

SEQ ID NO 59
LENGTH: 37
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(37)
OTHER INFORMATION: Xaa

SEQUENCE: 59

is

is

is

is

Tyr Xaa Asp Ala Ile Phe Thr Asn

1

5

Leu Ser Ala Arg Lys Lys Leu Gln

20

Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

35

SEQ ID NO 60
LENGTH: 38
TYPE: PRT

D-Ala

D-Tyr

D-Ala

any amino acid

Ser Xaa Arg Lys Val Leu Xaa CGln

Asp Ile Met Ser Arg Xaa Xaa Xaa

25

ORGANISM: Artificial Sequence

FEATURE:

10

30

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(38)
OTHER INFORMATION: Xaa

SEQUENCE: 60

is

is

is

is

Tyr Xaa Asp Ala Ile Phe Thr Asn

1

5

Leu Ser Ala Arg Lys Lys Leu Gln

20

Xaa Xaa Xaa Xaa Xaa Xaa

<210>
«211>
«212>

35

SEQ ID NO 61
LENGTH: 39
TYPE: PRT

D-Ala

D-Tyr

D-Ala

any amino acid

Ser Xaa Arg Lys Val Leu Xaa Gln

Asp Ile Met Ser Arg Xaa Xaa Xaa

25

10

30

15

15
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<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(39)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 61

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 62

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(40)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 62

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 63

«211> LENGTH: 41

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)
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<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(41)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 63

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 64

<211> LENGTH: 42

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(42)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 64

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Lys Lys Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 65

<211> LENGTH: 43

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr
«<220> FEATURE:
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<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(43)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 65

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 66

<211> LENGTH: 44

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

amino acid

Xaa Arg Lys Val Leu Xaa CGln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa

Synthesized

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is D-Tyr

<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is D-Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(44)

<223> OTHER INFORMATION: Xaa is any

<400> SEQUENCE: 66

Tyr Xaa Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp
20 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO &7

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically

<400> SEQUENCE: 67

Tyr Ala Asp Ala Ile Phe Thr Ala Ser
1 5

Leu Ser Ala Arg Lys Ala Leu Gln Asp
20 25

«<210> SEQ ID NO 68

«<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:

amino acid

Xaa Arg Lys Val Leu Xaa Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa Xaa

Synthesized

Tyr Arg Lys Val Leu Ala Gln
10 15

Ile Met Ser Arg
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<223> OTHER INFORMATION: Chemically
<400> SEQUENCE: 68

Tyr Ala Asp Ala Ile Phe Thr Ala Ala
1 5

Leu Ser Ala Arg Lys Ala Leu Gln Asp
20 25

<210> SEQ ID NO 69

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically

<400> SEQUENCE: 69

Tyr Ala Asp Ala Ile Phe Thr Asn Ser
1 5

Leu Ser Ala Arg Lys Lys Leu Gln Asp
20 25

<210> SEQ ID NO 70

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Chemically
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

Synthesized

Tyr Arg Lys Val Leu 2la Gln
10 15

Ile Met Ser Arg

Synthesized

Tyr Arg Lys Val Leu Gly Gln
10 15

Ile Met Ser Arg

Synthesized

<223> OTHER INFORMATION: Xaa is D-Ala or Ala

<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Xaa is Asn,

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

D-Asn or Ala

or Ala

or D-Tyr

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu,

<400> SEQUENCE: 70

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa
1 5

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp
20 25

«<210> SEQ ID NO 71

«211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:

or D-Lys

D-Leu, Lys or Ala

Xaa Arg Lys Val Leu Xaa Gln
10 15

Ile Met Ser Arg



US 2011/0021429 Al Jan. 27, 2011
54

-continued

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

«223> OTHER INFORMATION: Xaa is Asn, D-Asn or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys or D-Lys
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu, D-Leu, Lys or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(30)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 71

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa
20 25 30

<210> SEQ ID NO 72

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Xaa is Asn, D-Asn or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or Ala
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala
<220> FEATURE:

<221» NAME/KEY: MISC_FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is D-Lys or Lys
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (22)..(22)
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<223>
<220>
<221>
<222>
<223>

<400>

OTHER INFORMATION: Xaa is Leu,
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(31)

OTHER INFORMATION: Xaa is any

SEQUENCE: 72

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa

1

5

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

20 25

SEQ ID NO 73

LENGTH: 32

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)

D-Leu, Lys or Ala

amino acid

Xaa Arg Lys Val Leu Xaa CGln
10 15

Ile Met Ser Arg Xaa Xaa
30

Synthesized

OTHER INFORMATION: Xaa is D-Ala or Ala

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (8)..(8)

OTHER INFORMATION: Xaa is Asn,
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (9)..(9)

OTHER INFORMATION: Xaa is Ser
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)

OTHER INFORMATION: Xaa is Tyr
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)

OTHER INFORMATION: Xaa is Gly,
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (21)..(21)

OTHER INFORMATION: Xaa is Lys
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (22)..(22)

OTHER INFORMATION: Xaa is Leu,
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(32)

OTHER INFORMATION: Xaa is any

SEQUENCE: 73

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa

1

5

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp

<210>
<211>
<212>
<213>
<220>
«223>
<220>
<221>
«222>
«223>
<220>
«221>
«222>

20 25

SEQ ID NO 74

LENGTH: 33

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Chemically
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)

D-Asn or Ala

or Ala

or D-Tyr

D-Ala or Ala

or D-Lys

D-Leu, Lys or Ala

amino acid

Xaa Arg Lys Val Leu Xaa Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Synthesized

OTHER INFORMATION: Xaa is D-Ala or Ala

FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION: (8)..(8)
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (9)..(9)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (21)..(21)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (22)..(22)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(33)
OTHER INFORMATION: Xaa

SEQUENCE: 74

is

is

is

is

is

is

is

Tyr Xaa Asp Ala Ile Phe Thr Xaa

1

Leu Ser Ala Arg Xaa Xaa Leu Gln

Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
«221>
<222>
<223>
«220>
«221>
<222>
«223>

5

20

SEQ ID NO 75

LENGTH: 34
TYPE: PRT

Asn, D-Asn or Ala

Ser or Ala

Tyr or D-Tyr

Gly, D-Ala or Ala

Lys or D-Lys

Leu, D-Leu, Lys or Ala

any amino acid

Xaa Xaa Arg Lys Val Leu Xaa Gln

10

Asp Ile Met Ser Arg Xaa Xaa Xaa

25 30

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (8)..(8)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (9)..(9)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (21)..(21)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (22)..(22)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(34)
OTHER INFORMATION: Xaa

is

is

is

is

is

is

is

is

D-Ala or Ala

Asn, D-Asn or Ala

Ser or Ala

Tyr or D-Tyr

Gly, D-Ala or Ala

Lys or D-Lys

Leu, D-Leu, Lys or Ala

any amino acid

15
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<400> SEQUENCE: 75

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa

<210> SEQ ID NO 76

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

«223> OTHER INFORMATION: Xaa is Asn, D-Asn or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys or D-Lys
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu, D-Leu, Lys or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(35)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 76

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa
35

<210> SEQ ID NO 77

<211> LENGTH: 36

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222 LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala or Ala
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (8)..(8)

«223> OTHER INFORMATION: Xaa is Asn, D-Asn or Ala
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<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys or D-Lys
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu, D-Leu, Lys or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(36)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 77

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 78

<211> LENGTH: 37

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Xaa Asn, D-Asn or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or 2Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys or D-Lys
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu, D-Leu, Lys or Ala
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(37)

<223> OTHER INFORMATION: Xaa is any amino acid
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<400>

SEQUENCE: 78

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln

1

5

10

15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa

20

Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

35

SEQ ID NO 79
LENGTH: 38
TYPE: PRT

25

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (8)..(8)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (9)..(9)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (21)..(21)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (22)..(22)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(38)
OTHER INFORMATION: Xaa

SEQUENCE: 79

ig D-Ala or Ala

is Asn, D-Asn or Ala

ig Ser or 2Ala

is Tyr or D-Tyr

igs Gly, D-Ala or Ala

is Lys or D-Lys

Leu, D-Leu, Lys or Ala

is any amino acid

30

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln

1

5

10

15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa

20

Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
«223>
<220>
<221>
«222>
«223>
<220>
«221>
«222>

35

SEQ ID NO 80
LENGTH: 39
TYPE: PRT

25

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (8)..(8)

ig D-Ala or Ala

30
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«223> OTHER INFORMATION: Xaa is Asn, D-Asn or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or Ala

<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys or D-Lys
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu, D-Leu, Lys or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(39)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 80

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 81

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Xaa is Asn, D-Asn or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or 2Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-2Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys or D-Lys
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu, D-Leu, Lys or Ala
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (30)..(40)

<223> OTHER INFORMATION: Xaa is any amino acid
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<400> SEQUENCE: 81

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 82

<211> LENGTH: 41

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

«223> OTHER INFORMATION: Xaa is Asn, D-Asn or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Xaa is Ser or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Tyr or D-Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa is Gly, D-Ala or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Lys or D-Lys
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Xaa is Leu, D-Leu, Lys or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (30)..(41)

<223> OTHER INFORMATION: Xaa is any amino acid

<400> SEQUENCE: 82

Tyr Xaa Asp Ala Ile Phe Thr Xaa Xaa Xaa Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Arg Xaa Xaa Leu Gln Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 83

<211> LENGTH: 42

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is D-2Ala or Ala
«<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
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<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

LOCATION: (8)..(8)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (9)..(9)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (21)..(21)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (22)..(22)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(42)
OTHER INFORMATION: Xaa

SEQUENCE: 83

is

is

is

is

is

is

is

Tyr Xaa Asp Ala Ile Phe Thr Xaa

1

Leu Ser Ala Arg Xaa Xaa Leu Gln

5

20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
«223>
<220>
<221>
«222>
«223>
<220>
«221>
«222>

35

SEQ ID NO 84
LENGTH: 43
TYPE: PRT

40

Asn, D-Asn or Ala

Ser or Ala

Tyr or D-Tyr

Gly, D-Ala or Ala

Lys or D-Lys

Leu, D-Leu, Lys or Ala

any amino acid

Xaa Xaa Arg Lys Val Leu Xaa Gln

10

Agsp Ile Met Ser Arg Xaa Xaa Xaa

25 30

Xaa Xaa

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Chemically Synthesized

FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (2)..(2)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (8)..(8)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (9)..(9)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (15)..(15)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (21)..(21)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (22)..(22)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (30)..(43)

is

is

is

is

is

is

is

D-Ala or Ala

Asn, D-Asn or Ala

Ser or Ala

Tyr or D-Tyr

Gly, D-Ala or Ala

Lys or D-Lys

Leu, D-Leu, Lys or Ala

15
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<223> OTHER INFORMATION: Xaa
<400> SEQUENCE: 84

Tyr Xaa Asp Ala Ile Phe Thr
1 5

Leu Ser Ala Arg Xaa Xaa Leu
20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 85

<211> LENGTH: 44

<212> TYPE: PRT

<213> ORGANISM: Artificial S
<220> FEATURE:

is any

Xaa Xaa

Gln Asp
25

Xaa Xaa
40

equence

<223> OTHER INFORMATION: Chemically

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (8)..(8)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (9)..(9)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (15)..(15)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (21)..(21)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (22)..(22)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(44)
<223> OTHER INFORMATION: Xaa

<400> SEQUENCE: 85

Tyr Xaa Asp Ala Ile Phe Thr
1 5

Leu Ser Ala Arg Xaa Xaa Leu
20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 86

<211> LENGTH: 2032

<212> TYPE: DNA

<213> ORGANISM: Artificial S
<220> FEATURE:

amino acid

Xaa Arg Lys Val Leu Xaa Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa

Synthesized

ig D-Ala or Ala

is Asn,

is Ser

is Tyr

D-Asn or Ala

or Ala

or D-Tyr

igs Gly, D-Ala or Ala

is Lys

is Leu,

is any

Xaa Xaa

Gln Asp
25

Xaa Xaa
40

equence

or D-Lys

D-Leu, Lys or Ala

amino acid

Xaa Arg Lys Val Leu Xaa Gln
10 15

Ile Met Ser Arg Xaa Xaa Xaa
30

Xaa Xaa Xaa

<223> OTHER INFORMATION: Chemically Synthesized

«<400> SEQUENCE: 86

attgcacage tgccagtgge ctectgagea gegaggggca gegcatcetge ctcocaggaat

60
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gtagggctca gagacacggg accagaaatc ctcagggagyg ctgtggettt gcttcecagaa 120
gatcctgaga gctccagtgt ccacttettg ccatcecttet gtatgagtgg gaaaccaacc 180
caggccacce ttgggggcag gtcctgggac ttettggage agatgagcect ttatccatge 240
gacagaacayg gaggtaccta ctgacaccca tgtcctagga tagacacatc tgtatgtggg 300
tgcgaggcac tgggtcacct ccacctagaa tgtgacttca tcactcaget gagagacgat 360
gagcttgcat gccttcagge ggcagagggg accaacaact cgtccatggg atgccctggg 420
acctgggatg ggctgctgtg ctggecccca actggctcetg gecagtgggt cteectecce 480
tgccectgaat tettetetca ttttggetca gacccagggyg ctgtgaaaag ggactgecacce 540
atcacgggtt ggtctgatcce ctteccacca tatccegtgg cctgteetgt geccttggaa 600
ctgctaacag aggagaagtc ttacttctce acggtgaaga tcatctacac cacaggecac 660
agcatctcca ttgtagecct ctgegtggcet attgccatce tggttgetet caggaggcetce 720
cactgcecca ggaactacat ccacacgcag ctgtttgcta ctttcatcet caaggcecagt 780
gctgtgttece tgaaggatge tgctgtectte cagggtgata gcacggacca ctgcagcatg 840
tecactatte tgtgeaaggt ctetgtggece gtetcacatt ttgecaccat gaccaactte 900
agctggetge tggcagaage cgtctacctg agetgtetgt tggectecac atctectagyg 960
tecaaaccag ctttetggtyg getggttete getggetggyg gactecetgt getatgeact 1020
ggtacgtggy tgggcetgcaa actggetttt gaggacactyg cgtgetggga cctagacgac 1080
agetceeoceet actggtggat catcaaaggg cccatagtee tetetgttgg ggtgaacttt 1140
gggctattte tcaatataat ttgcatectyg ctgaggaage tggggectge acaaggeggce 1200
ttacacacac gggctcagta ctggeggett tcecaaatcaa cacttetect tatcecegetyg 1260
tttggaatte attacatcat cttcaactte ctgectgaca gtgcetggect tggcatecgt 1320
ctaccectgy agetgggact ggggtectte cagggttttyg ttgttgetgt cctetactge 1380
ttectecaate aagaggtgag gacggagatt tcacgcaaat ggtatggceca tgaccctgaa 1440
cttetgecag cteggeggace ctgcactgag tggaccacace ctececgate gagagtgaag 1500
gtgctcacct ctgagtgcta ggccagecat cacaaaggce gagceccaaa accctgeact 1560
caaactgeca tgeccaccaag ggcaacaagg tcctcectte cgttetegtt ctetgeatet 1620
gettteteta ggtcecctgta taccaaccte cgactttete agttectgta tgececcecate 1680
tgttetttet tectatcectag ggetattgee caaggeccag ggaaaccaat aaacttgtac 1740
atgagtgatc tgcagttgag tcaatgtgge tctgaagggg agcetettgte agcagecatt 1800
atttgcactt cecggtgcatt cctceatcecet tggetgcage tgectecattg ccatttgtet 1860
ctatatgaat tctcatgttt tatttatttt ttaaaagcac tcttttgtet caacccccac 1920
teeectteee ctecteccge aggcaaaatg tgaatetttg cttetetgte ttgcaagtgt 1980
ggagtgtacc acatgtcectgt atttggatgt aataaatget atctgttatg tg 2032
<210> SEQ ID NO 87

<211> LENGTH: 1116

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

«<400> SEQUENCE: 87
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atgggatgce ctgggacctg ggatgggetg ctgtgctgge ccccaactgg ctetggecag 60

tgggtctece tccectgece tgaattette tetcattttg getcagacce aggggcetgty 120

aaaagggact gcaccatcac gggttggtct gatcccttee caccatatcec cgtggectgt 180
cctgtgeect tggaactget aacagaggag aagtcttact tctecacggt gaagatcatce 240
tacaccacag gccacagcat ctccattgta gecctetgeg tggectattge catcectggtt 300
gctctcagga ggctcecactg ccccaggaac tacatccaca cgcagetgtt tgctacttte 360

atcctcaagg ccagtgetgt gttectgaag gatgectgetg tcettecaggg tgatagecacy 420
gaccactgca gcatgtccac tattctgtge aaggtctcetg tggccegtetce acattttgece 480
accatgacca acttcagetg gctgetggca gaageccgtet acctgagcetg tctgttggec 540
tccacatecte ctaggtecaa accagcettte tggtggetgg ttetegetgg ctggggactce 600
cctgtgetat gecactggtac gtgggtggge tgcaaactgg cttttgagga cactgegtgce 660
tgggacctag acgacagctc cccctactgg tggatcatca aagggcccat agtectetcet 720
gttggggtga actttgggct atttctcaat ataatttgeca tcectgectgag gaagetgggg 780
cetgeacaag geggettaca cacacggget cagtactgge ggetttecaa atcaacactt 840
ctccttatce cgetgtttgg aattcattac atcatcttca acttectgec tgacagtget 900
ggcettggea teegtetace cctggagetyg ggactggggt ccttecaggy ttttgttgtt 960
getgteetet actgettect caatcaagag gtgaggacgy agatttcacyg caaatggtat 1020
ggccatgace ctgaacttet gecagetegyg cggacctgea ctgagtggac cacacctecce 1080
cgatcgagag tgaaggtget cacctetgag tgcetag 1116
<210> SEQ ID NO 88

<211> LENGTH: 371

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 88

Met Gly Cys Pro Gly Thr Trp Asp Gly Leu Leu Cys Trp Pro Pro Thr
1 5 10 15

Gly Ser Gly Gln Trp Val Ser Leu Pro Cys Pro Glu Phe Phe Ser His
20 25 30

Phe Gly Ser Asp Pro Gly Ala Val Lys Arg Asp Cys Thr Ile Thr Gly
35 40 45

Trp Ser Asp Pro Phe Pro Pro Tyr Pro Val Ala Cys Pro Val Pro Leu
50 55 60

Glu Leu Leu Thr Glu Glu Lys Ser Tyr Phe Ser Thr Val Lys Ile Ile
65 70 75 80

Tyr Thr Thr Gly His Ser Ile Ser Ile Val Ala Leu Cys Val 2Zla Ile
85 90 95

Ala Ile Leu Val Ala Leu Arg Arg Leu His Cys Pro Arg Asn Tyr Ile
100 105 110

His Thr Gln Leu Phe Ala Thr Phe Ile Leu Lys Ala Ser Ala Val Phe
115 120 125

Leu Lys Asp Ala Ala Val Phe Gln Gly Asp Ser Thr Asp His Cys Ser
130 135 140

Met Ser Thr Ile Leu Cys Lys Val Ser Val Ala Val Ser His Phe Ala
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145 150 155 160

Thr Met Thr Asn Phe Ser Trp Leu Leu Ala Glu Ala Val Tyr Leu Ser
165 170 175

Cys Leu Leu Ala Ser Thr Ser Pro Arg Ser Lys Pro Ala Phe Trp Trp
180 185 190

Leu Val Leu Ala Gly Trp Gly Leu Pro Val Leu Cys Thr Gly Thr Trp
195 200 205

Val Gly Cys Lys Leu Ala Phe Glu Asp Thr Ala Cys Trp Asp Leu Asp
210 215 220

Asp Ser Ser Pro Tyr Trp Trp Ile Ile Lys Gly Pro Ile Val Leu Ser
225 230 235 240

Val Gly Val Asn Phe Gly Leu Phe Leu Asn Ile Ile Cys Ile Leu Leu
245 250 255

Arg Lys Leu Gly Pro Ala Gln Gly Gly Leu His Thr Arg Ala Gln Tyr
260 265 270

Trp Arg Leu Ser Lys Ser Thr Leu Leu Leu Ile Pro Leu Phe Gly Ile
275 280 285

His Tyr Ile Ile Phe Asn Phe Leu Pro Asp Ser Ala Gly Leu Gly Ile
290 295 300

Arg Leu Pro Leu Glu Leu Gly Leu Gly Ser Phe Gln Gly Phe Val Val
305 310 315 320

Ala Val Leu Tyr Cys Phe Leu Asn Gln Glu Val Arg Thr Glu Ile Ser
325 330 335

Arg Lys Trp Tyr Gly His Asp Pro Glu Leu Leu Pro Ala Arg Arg Thr
340 345 350

Cys Thr Glu Trp Thr Thr Pro Pro Arg Ser Arg Val Lys Val Leu Thr
355 360 365

Ser Glu Cys
370

<210> SEQ ID NO 89

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 89

Met Asp Ser Leu Leu Trp Ala Thr Trp Val Leu Cys Leu Leu Asn Leu
1 5 10 15

Trp Gly Val Ala Leu Gly His Leu His Leu Glu Cys Asp Phe Ile Thr
20 25 30

Gln Leu Arg Asp Asp Glu Leu Ala Cys Leu Gln Ala Ala Glu Gly Thr
35 40 45

Asn Asn Ser Ser
50

<210> SEQ ID NO 90

«<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

«<400> SEQUENCE: 90
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Met Gln Leu Gly Gly Ile Ala Arg Asp Ser Leu Gly Gly Lys Gly His
1 5 10 15

Gly Ser Leu Gly Arg Thr Thr Gly Thr Thr Ala Met Asp Ser Leu Leu
20 25 30

Trp Ala Thr Trp Val Leu Cys Leu Leu Asn Leu Trp Gly Val 2la Leu
35 40 45

Gly His Leu His Leu Glu Cys Asp Phe Ile Thr Gln Leu Arg Asp Asp
50 55 60

Glu Leu Ala Cys Leu Gln Ala Ala Glu Gly Thr Asn Asn Ser Ser
65 70 75

<210> SEQ ID NO 91

<211> LENGTH: 400

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 91

Met His Pro Glu Cys Asp Phe Ile Thr Gln Leu Arg Glu Asp Glu Ser
1 5 10 15

Ala Cys Leu Gln Ala Ala Glu Glu Met Pro Asn Thr Thr Leu Gly Cys
20 25 30

Pro Ala Thr Trp Asp Gly Leu Leu Cys Trp Pro Thr Ala Gly Ser Gly
35 40 45

Glu Trp Val Thr Leu Pro Cys Pro Asp Phe Phe Ser His Phe Ser Ser
50 55 60

Glu Ser Gly Ala Val Lys Arg Asp Cys Thr Ile Thr Gly Trp Ser Glu
65 70 75 80

Pro Phe Pro Pro Tyr Pro Val Ala Cys Pro Val Pro Leu Glu Leu Leu
85 90 85

Ala Glu Glu Glu Ser Tyr Phe Ser Thr Val Lys Ile Ile Tyr Thr Val
100 105 110

Gly His Ser Ile Ser Ile Val Ala Leu Phe Val Ala Ile Thr Ile Leu
115 120 125

Val Ala Leu Arg Arg Leu His Cys Pro Arg Asn Tyr Val His Thr Gln
130 135 140

Leu Phe Thr Thr Phe Ile Leu Lys Ala Gly Ala Val Phe Leu Lys Asp
145 150 155 160

Ala Ala Leu Phe His Ser Asp Asp Thr Asp His Cys Ser Phe Ser Thr
165 170 175

Val Leu Cys Lys Val Ser Val Ala Ala Ser His Phe Ala Thr Met Thr
180 185 190

Asn Phe Ser Trp Leu Leu Ala Glu Ala Val Tyr Leu Asn Cys Leu Leu
195 200 205

Ala Ser Thr Ser Pro Ser Ser Arg Arg Ala Phe Trp Trp Leu Val Leu
210 215 220

Ala Gly Trp Gly Leu Pro Val Leu Phe Thr Gly Thr Trp Val Ser Cys
225 230 235 240

Lys Leu Ala Phe Glu Asp Ile Ala Cys Trp Asp Leu Asp Asp Thr Ser
245 250 255

Pro Tyr Trp Trp Ile Ile Lys Gly Pro Ile Val Leu Ser Val Gly Val
260 265 270
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Asn Phe Gly Leu Phe Leu Asn Ile Ile Arg Ile Leu Val Arg Lys Leu
275 280 285

Glu Pro Ala Gln Gly Ser Leu His Thr Gln Ser Gln Tyr Trp Arg Leu
290 295 300

Ser Lys Ser Thr Leu Phe Leu Ile Pro Leu Phe Gly Ile His Tyr Ile
305 310 315 320

Ile Phe Asn Phe Leu Pro Asp Asn Ala Gly Leu Gly Ile Arg Leu Pro
325 330 335

Leu Glu Leu Gly Leu Gly Ser Phe Gln Gly Phe Ile Val Ala Ile Leu
340 345 350

Tyr Cys Phe Leu Asn Gln Glu Val Arg Thr Glu Ile Ser Arg Lys Trp
355 360 365

His Gly His Asp Pro Glu Leu Leu Pro Ala Trp Arg Thr Arg Ala Lys
370 375 380

Trp Thr Thr Pro Ser Arg Ser Ala Ala Lys Val Leu Thr Ser Met Cys
385 390 395 400

<210> SEQ ID NO 92

<211> LENGTH: 416

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 92

Met Trp Thr Thr Glu Pro Arg Lys Thr Pro Lys Trp Leu Gly Ser Ser
1 5 10 15

Cys Ser Leu Phe Pro Ala Ala Ser Pro Leu Gly Leu Leu Gly Gln Pro
20 25 30

Cys Thr Trp Ala Glu Ser Leu Leu Leu Leu Ala Leu Tyr Pro Gly Cys
35 40 45

Pro Ala Thr Trp Asp Gly Leu Leu Cys Trp Pro Thr Ala Gly Ser Gly
50 55 60

Glu Trp Val Thr Leu Pro Cys Pro Asp Phe Phe Ser His Phe Ser Ser
65 70 75 80

Glu Ser Gly Ala Val Lys Arg Asp Cys Thr Ile Thr Gly Trp Ser Glu
85 90 85

Pro Phe Pro Pro Tyr Pro Val Ala Cys Pro Val Pro Leu Glu Leu Leu
100 105 110

Ala Glu Glu Glu Ser Tyr Phe Ser Thr Val Lys Ile Ile Tyr Thr Val
115 120 125

Gly His Ser Ile Ser Ile Val Ala Leu Phe Val Ala Ile Thr Ile Leu
130 135 140

Val Ala Leu Arg Arg Leu His Cys Pro Arg Asn Tyr Val His Thr Gln
145 150 155 160

Leu Phe Thr Thr Phe Ile Leu Lys Ala Gly Ala Val Phe Leu Lys Asp
165 170 175

Ala Ala Leu Phe His Ser Asp Asp Thr Asp His Cys Ser Phe Ser Thr
180 185 190

Val Leu Cys Lys Val Ser Val Ala Ala Ser Hig Phe Ala Thr Met Thr
195 200 205

Asn Phe Ser Trp Leu Leu Ala Glu Ala Val Tyr Leu Asn Cys Leu Leu
210 215 220
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Ala Ser Thr Ser Pro Ser Ser Arg Arg Ala Phe Trp Trp Leu Val Leu
225 230 235 240

Ala Gly Trp Gly Leu Pro Val Leu Phe Thr Gly Thr Trp Val Ser Cys
245 250 255

Lys Leu Ala Phe Glu Asp Ile Ala Cys Trp Asp Leu Asp Asp Thr Ser
260 265 270

Pro Tyr Trp Trp Ile Ile Lys Gly Pro Ile Val Leu Ser Val Gly Val
275 280 285

Asn Phe Gly Leu Phe Leu Asn Ile Ile Arg Ile Leu Val Arg Lys Leu
290 295 300

Glu Pro Ala Gln Gly Ser Leu His Thr Gln Ser Gln Tyr Trp Arg Leu
305 310 315 320

Ser Lys Ser Thr Leu Phe Leu Ile Pro Leu Phe Gly Ile His Tyr Ile
325 330 335

Ile Phe Asn Phe Leu Pro Asp Asn Ala Gly Leu Gly Ile Arg Leu Pro
340 345 350

Leu Glu Leu Gly Leu Gly Ser Phe Gln Gly Phe Ile Val Ala Ile Leu
355 360 365

Tyr Cys Phe Leu Asn Gln Glu Val Arg Thr Glu Ile Ser Arg Lys Trp
370 375 380

His Gly His Asp Pro Glu Leu Leu Pro Ala Trp Arg Thr Arg Ala Lys
385 390 395 400

Trp Thr Thr Pro Ser Arg Ser Ala Ala Lys Val Leu Thr Ser Met Cys
405 410 415

<210> SEQ ID NO 93

<211> LENGTH: 1537

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 93

aaacacacct gaaactacty tgagecaggta ttgggecaca tgcacccaga atgtgactte 60
atcacccage tgagagagga tgagagtgec tgtctacaag cagcagagga gatgeccaac 120
accaccetgg gotgecetge gacctgggat gggetgetgt getggecaac ggeaggetet 180
ggcgagtggg tcacectcee ctgcceggat ttettetete actteagete agagteaggg 240
getgtgaaac gggattgtac tatcactgge tggtctgage ccotttecace ttaccetgtg 300
gectgeectyg tgectetgga getgetgget gaggaggaat cttacttete cacagtgaag 360
attatctaca ccgtgggeca tageatetet attgtagecce tettegtgge catcaccate 420
ctggttygete tcaggagget ccactgecee cggaactacg tecacaccca getgtteace 480
acttttatec tcaaggeggg agetgtgtte ctgaaggatg ctgeccetttt ccacagegac 540
gacactgacc actgeagett ctccactgtt ctatgcaagg tetetgtgge cgecteccat 600
ttegecacca tgaccaactt cagetggetg ttggeagaag cegtctacct gaactgecte 660
ctggecteca ccteececag ctcaaggaga gecttotggt ggetggttet cgetggetgg 720
gggetgeceg tgetettcac tggcacgtgg gtgagetgea aactggectt cgaggacate 780

gegtgetyggy acctggacga caccteccec tactggtgga tcatcaaagg geccattgte 840

cteteggteg gggtgaactt tgggettttt ctcaatatta tcegeatcect ggtgaggaaa 900
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ctggagccag ctcagggcag cctecatace cagtctcagt attggcegtet cteocaagteg 960
acacttttecc tgatcccact ctttggaatt cactacatca tcttcaactt cctgccagac 1020
aatgctggece tgggcatceg cctecccctg gagetgggac tgggttectt ccagggette 1080
attgttgcca tcctctactg cttectcaac caagaggtga ggactgagat ctcacggaag 1140
tggcatggece atgaccctga gcttctgcca gcctggagga cccgtgctaa gtggaccacg 1200
ccttecceget cggeggcaaa ggtgctgaca tctatgtget aggctgectce atcacgecac 1260
tggagtccac acttgaattt gggcagctac cacgggtctg ccatgctctg gaggagcaag 1320
ggggccacat ccccacccca gctgttacee ageccgggge aggtgcagec cttcecteect 1380
gtctctgect ctgactetct tttgaggtec ctgtatgtet acctetgact tcetgtggtec 1440
ctctgtgtet gctctcatec attectcectta ctggggcatg gggctcectage ccaaggctca 1500
gaggagccaa taaacctgta aatgaaaaaa aaaaaaa 1537
<210> SEQ ID NO 94

<211> LENGTH: 1203

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 94

atgcaccecag aatgtgactt catcacccag ctgagagagyg atgagagtge ctgtctacaa 60
gcageagagg agatgcccaa caccaccectyg ggctgeccty cgacetggga tgggetgety 120
tgetggecaa cggcaggete tggegagtygg gteaccctee cectgecegga tttettetet 180

cacttecaget cagagteagy ggetgtgaaa cgggattgta ctatcactgg ctggtetgag 240

cectttecace cttaccetgt ggectgecet gtgectetgy agetgetgge tgaggaggaa 300

tettacttet ccacagtgaa gattatctac acegtgggee atageatcete tattgtagece 360
ctetteogtgg ccatcaccat cetggttget cteaggagge tecactgece ccggaactac 420
gtecacacee agetgtteac cacttttate cteaaggegyg gagetgtgtt cetgaaggat 480
getgecettt tecacagega cgacactgac cactgecaget tcotccactgt tetatgeaag 540
gtectetgtgg cegectecca tttogecace atgaccaact tcagetgget gttggeagaa 600
geecgtetace tgaactgect cotggectece acctececca gotcaaggag agecttetgg 660

tggetggtte tegetggety ggggetgeee gtgetcottea ctggeacgtyg ggtgagetge 720
aaactggect tegaggacat cgegtgetgg gacctggacyg acacctecce ctactggtgyg 780
atcatcaaag ggeccattgt cctetoggte ggggtgaact ttgggetttt tcotcaatatt 840
atcegocatee tggtgaggaa actggageca getcagggea gectecatac ccagteteag 900
tattggegte tctccaagte gacactttte ctgatcecac tetttggaat tcactacate 960
atcttcaact tecctgccaga caatgetgge ctgggcatcee gectecccecet ggagetggga 1020
ctgggttect tccagggett cattgttgee atcctctact gettectcaa ccaagaggtyg 1080
aggactgaga tctcacggaa gtggcatgge catgaccctg agettcetgec agectggagg 1140
acccgtgeta agtggaccac gecttecege tecggeggrcaa aggtgctgac atctatgtge 1200

tag 1203

«210> SEQ ID NO 95
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<211> LENGTH: 1671

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 95

cttecttect
tgagcaggtce
aggtcatgtg
tgtttccage
tgctgctect
caacggcagg
gctcagagte
caccttacce
tectecacagt
tggccateac
cccagetgtt
ttttecacay
tggeegeete
acctgaactyg
ttetegetygy
cettegagga
aagggecccat
tectggtgay
gtctetecaa
actteetgee
cettecaggg
agatctcacyg
ctaagtggac
cetcatcacy
tctggaggag
agecccttect
gacttctgtg

tagcecaagy

teettectte
tttgectagg
gaccacagag
agcctcacce
ggctctcetat
ctetggegag
aggggetgtg
tgtggcetyge
gaagattatc
cateetggtt
caccactttt
cgacgacact
ccatttegee
cetectyggee
ctgggggety
categegtyge
tgtectetey
gaaactggay
gtegacactt
agacaatget
ctteattgtt
gaagtggecat
cacgecttee
ccactggagt
caagggggcee
ceetgtetet

gtecetetgt

ctecagaggag

<210> SEQ ID NO 96
<211> LENGTH: 1251

<212> TYPE:

DNA

cttecatctyg
attagggcac
cccagaaaga
ctcggattat
ccaggctgece
tgggtcacce
aaacgggatt
cctgtgecte
tacaccgtgyg
gcteteagga
atcctcaagyg
gaccactgea
accatgacca
teccacctece
ceegtgetet
tgggacctygg
gteggggtga
ccagetecagg
ttectgatee
ggcctgggea
gccatectet
ggccatgace
cgeteggegy
ccacacttga
acatcececac
gectetgact
gtctgetete

ccaataaacce

aacatctace
agatatgaat
cacccaaatg
tgggacagcce
ctgcgacctyg
tecectgeee
gtactatcac
tggagctgcet
gecatagceat
ggctecacty
cgggagetgt
gettetecac
acttcagetyg
cecagetcaag
tecactggcac
acgacaccte
actttggget
gcagecteca
cactctttgg
teegectece
actgcttecet
ctgagettet
caaaggtget
atttgggcag
cececagetgtt
ctettttgag
atccattecet

tgtaaatgaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Chemically Synthesized

«<400> SEQUENCE: 96

aaacacacct gaaactactg
caggecttgt ccectgttete
gcttggetea tcctgttceac
ctgcacctgg gectgagtcete
ggatgggetg ctgtgetgge
ggatttctte tctcacttca
tggctggtcet gagcecttte
ggctgaggag gaatcttact
ctctattgta geectetteg
ceeeeggaac tacgtecaca
gttecctgaag gatgetgecce
tgttetatge aaggtetety
getgttggea gaageegtet
gagageette tggtggetyy
gtgggtgage tgcaaactyy
ceectactgy tggatcatcea
ttttetcaat attatcegea
tacccagtet cagtattgge
aattcactac atcatcttca
cetyggagety ggactgggtt
caaccaagag gtgaggactyg
gcecagectgg aggaccegtg
gacatctatg tgetaggetg
ctaccacggyg tctgeecatge
acccageccy gggcaggtge
gtecetgtat gtectacctet
cttactgggy catggggcte

aaaaaaaaaa a

atgtggacca cagagcccag aaagacacce aaatggettyg getcatcectyg ttcactgttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1671

60
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ccagcagect caccectegg attattggga cagccctgca cctgggetga gtetetgetyg 120
ctcctggete tectatccagg ctgcecctgeg acctgggatg ggctgctgtg ctggecaacy 180
gcaggctetyg gcgagtgggt caccctecec tgcccggatt tettetcetca cttcagetea 240
gagtcagggyg ctgtgaaacg ggattgtact atcactggct ggtctgagec ctttccacct 300
taccectgtgg cctgecetgt gectetggag ctgectggctg aggaggaatc ttacttetec 360
acagtgaaga ttatctacac cgtgggccat agcatctcta ttgtagecet cttegtggec 420
atcaccatce tggttgetcet caggaggcte cactgcccce ggaactacgt ccacacccag 480

ctgttcacca cttttatcct caaggcggga getgtgttee tgaaggatgce tgccectttte 540

cacagcgacg acactgacca ctgcagette tccactgtte tatgcaaggt ctetgtggec 600
gccteccatt tcegecaccat gaccaactte agetggetgt tggcagaagce cgtctacctg 660
aactgcctcee tggectecac ctececcccage tcaaggagag ccttetggtg getggttetce 720

gctggetggyg ggetgceccegt getcttecact ggcacgtggyg tgagetgcaa actggectte 780
gaggacatcyg cgtgctggga cctggacgac acctcecccect actggtggat catcaaaggg 840
cecattgtee teteggtegy ggtgaacttt gggettttte tcaatattat cegeatecty 900
gtgaggaaac tggagccagc tcagggcagce ctccatacce agtctcagta ttggegtetce 960
tecaagtega cactttteet gatcccacte tttggaatte actacatcat cttcaactte 1020
ctgecagaca atgetggecet gggeatecege cteccectgg agetgggact gggttectte 1080
cagggcttea ttgttgecat cctetactge ttecteaace aagaggtgag gactgagate 1140
tcacggaagt ggecatggeca tgaccctgag cttetgecag cctggaggac ccgtgetaag 1200
tggaccacge cttecegete ggeggcaaag gtgetgacat ctatgtgeta g 1251
<210> SEQ ID NO 97

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 97

Met Asp Arg Arg Met Trp Gly Ala His Val Phe Cys Val Leu Ser Pro
1 5 10 15

Leu Pro Thr Val Leu Gly His
20

<210> SEQ ID NO 98

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 98

Met Asp Arg Arg Met Trp Gly Ala His Val Phe Cys Val Leu Ser Pro
1 5 10 15

Leu Pro Thr Val Leu Gly His Met His Pro Glu Cys Asp Phe Ile Thr
20 25 30

Gln Leu Arg Glu Asp Glu Ser Ala Cys Leu Gln Ala Ala Glu Glu Met
35 40 45

Pro Asn Thr Thr Leu
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50

<210> SEQ ID NO 99

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 99

gggtgtgaac cacgagaaat 20

<210> SEQ ID NO 100

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 100

actgtggtca tgagccctte 20

<210> SEQ ID NO 101

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 101

atgecactet gggtgttett t 21

<210> SEQ ID NO 102

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 102

gcagtttgeg ggcatataat 20

<210> SEQ ID NO 103

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 103

ctetgettge tgaacctgtg 20
<210> SEQ ID NO 104

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 104

catcccatgg acgagttgtt 20

«210> SEQ ID NO 105
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 105

ctgctgtett ccagggtgat 20

<210> SEQ ID NO 106

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 106

taggagatgt ggaggccaac 20

<210> SEQ ID NO 107

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 107

actteetgee tgacagtget 20

<210> SEQ ID NO 108

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 108

tggcagaagt tcagggtcat 20

<210> SEQ ID NO 109

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 109

ctgctgaget cectaccagt 20

<210> SEQ ID NO 110

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 110

cagceccgagg aggagttg 18

«210> SEQ ID NO 111

«211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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<223> OTHER INFORMATION: Chemically Synthesized
<400> SEQUENCE: 111

gcttctecac ggttctgtge a 21

<210> SEQ ID NO 112

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 112

tgggtgacgt agaggccaag 20

<210> SEQ ID NO 113

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 113

gctecctteca gggctteatt gt 22

<210> SEQ ID NO 114

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 114

gaaggcetttyg cecatttgge a 21

<210> SEQ ID NO 115

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 115

aagcagtggt atcaacgcag agtacgeggg 30

<210> SEQ ID NO 116

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: misc_feature

«222» LOCATION: (27)..(27)

<223> OTHER INFORMATION: a, g or ¢

<220> FEATURE:

<221> NAME/KEY: misc_feature

«222> LOCATION: (28)..(28)

«<223> OTHER INFORMATION: a, g, t or c

<220> FEATURE:

<221> NAME/KEY: misc_feature

«222> LOCATION: (56)..(57)

<223> OTHER INFORMATION: n is a, ¢, g, or t

«<400> SEQUENCE: 116
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aagcagtggt atcaacgcag agtacttttt tttttttttt tttttttttt tttttnn

<210> SEQ ID NO 117

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 117

ctaatacgac tcactatagg gcaagcagtg gtatcaacgc agagt

<210> SEQ ID NO 118

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 118

ctaatacgac tcactatagg gc

<210> SEQ ID NO 119

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 119

aagcagtgygt atcaacgeag agt

<210> SEQ ID NO 120

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 120

cagcccaaag ttcaccecaa cagagagg

<210> SEQ ID NO 121

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 121

ccagtagggy gagetgtegt ctaggte

<210> SEQ ID NO 122

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 122

ctggtggety gttetegetyg getgy

«210> SEQ ID NO 123

57

45

22

23

28

27

25
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<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 123

tctegetgge tggggactec ctgtg 25

<210> SEQ ID NO 124

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 124

cctgtgctat gcactggta 19

<210> SEQ ID NO 125

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 125

agacacggga ccagaaatce 19

<210> SEQ ID NO 126

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 126

agcctttate catgegacag 20

<210> SEQ ID NO 127

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 127

gatgcaaatt atattgagaa acag 24

<210> SEQ ID NO 128

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 128

ggatgctgece cttttcecaca gcgacgac 28

«210> SEQ ID NO 129

«<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 129

gggaggtgga ggccaggagg cag

<210> SEQ ID NO 130

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 130

cgacactgac cactgcagct tcectecact

<210> SEQ ID NO 131

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized

<400> SEQUENCE: 131

aggccaggag gcagttcagg tagacgg

<210> SEQ ID NO 132

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Chemically Synthesized
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (26)..(26)

<223> OTHER INFORMATION: n is a, g or ¢
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (27)..(27)

<223> OTHER INFORMATION: n is a, g, c or t

<400> SEQUENCE: 132

tttttttttt tttttttttt tttttnn

23

28

27

27

1. A method for protecting or treating a mammal against
oxidative renal damage, the method comprising the step of
administering an effective amount of a ligand to GHRH renal
receptor to the mammal.

2. The method of claim 1, wherein the ligand is GHRH, a
biologically active fragment of GHRH or a GHRH agonist
thereof.

3. The method of claim 2, wherein the ligand is selected
from the group consisting of SEQ ID NO.:1, SEQ ID NO.:2
and SEQ ID NO.:3.

4. The method of claim 2, wherein the ligand is selected
from the group consisting of SEQ ID NO.:4, SEQ ID NO.:5,
SEQ ID NO.:6, SEQ ID NO.:7, SEQ ID NO.:8, SEQ ID
NO.:9 and SEQ ID NO.:10.

5. The method of claim 1 wherein the effective amount is
not substantially active against anterior pituitary GHRH
receptor.

6. The method of claim 5 wherein the effective amount has
a protective effect substantially similar to a subcutaneous 1.0

mg rat GHRH(1-29)NH, dose per kilogram of body weight
per day or lower, in a Sprague Dawley rat submitted to a
high-salt diet.

7. The method of claim 6 wherein the effective amount has
a protective effect substantially similar to subcutaneous 0.5
mg rat GHRH(1-29)NH, dose per kilogram of body weight
per day or lower, in a Sprague Dawley rat submitted to a
high-salt diet.

8. The method of claim 1 wherein the oxidative renal
damage affects Henle’s loop cells.

9. The method of claim 1, wherein the oxidative damage is
due to exaggerated renal medullary osmolality.

10. The method of claim 1 comprising identifying the
mammal in need by determining the presence of a marker
associated with oxidative renal damage.

11. The method of claim 1 wherein the mammal suffers or
is susceptible of suffering from a disease selected from the
group consisting of aging- and frailty-related nephropathy
and renal failure, diabetes insipidus, diabetes type I, diabetes
11, renal disease glomerulonephritis, bacterial or viral glom-
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erulonephritides, IgA nephropathy, Henoch-Schonlein Pur-
pura, membranoproliferative glomerulonephritis, membra-
nous nephropathy, Sjogren’s syndrome, nephrotic syndrome
minimal change disease, focal glomerulosclerosis and related
disorders, acute renal failure, acute tubulointerstitial nephri-
tis, pyelonephritis, genitourinary (GU) tract inflammatory
disease, pre-clampsia, renal graft rejection, leprosy, reflux
nephropathy, nephrolithiasis, genetic renal disease, medul-
lary cystic, medullar sponge, polycystic kidney disease, auto-
somal dominant polycystic kidney disease, autosomal reces-
sive polycystic kidney disease, tuberous sclerosis, von
Hippel-Lindau disease, familial thin-glomerular basement
membrane disease, collagen IIT glomerulopathy, fibronectin
glomerulopathy, Alport’s syndrome, Fabry’s disease, Nail-
Patella Syndrome, congenital urologic anomalies, mono-
clonal gammopathies, multiple myeloma, amyloidosis and
related disorders, febrile illness, familial Mediterranean
fever, HIV infection, AIDS, inflammatory disease, systemic
vasculitides, polyarteritis nodosa, Wegener’s granulomatosis,
polyarteritis, necrotizing and crescentic glomerulonephritis,
polymyositis-dermatomyositis, pancreatitis, rheumatoid
arthritis, systemic lupus erythematosus, gout, blood disor-
ders, sickle cell disease, thrombotic thrombocytopenia pur-
pura, hemolytic-uremic syndrome, acute cortical necrosis,
renal thromboembolism, trauma and surgery, extensive
injury, burns, abdominal and vascular surgery, induction of
anesthesia, side effect of drug abuse or use of including those
generating renal oxidative stress and toxicity such as antibi-
otics and cancer chemotherapeutic agents, malignant disease,
adenocarcinoma, melanoma, lymphoreticular, multiple
myeloma, circulatory disease, myocardial infarction, cardiac
failure, peripheral vascular disease, hypertension, coronary
heart disease, non-atherosclerotic cardiovascular disease,
atherosclerotic cardiovascular disease, skin disease, psoria-
sis, systemic sclerosis, respiratory disease, chronic obstruc-
tive pulmonary disease, obstructive sleep apnea, hypoxia at
high altitude or endocrine disease, acromegaly, diabetes mel-
litus and conditions related to antibiotic toxicity, infection,
inflammation and ischemia.

12. The method of claim 1 wherein the mammal is sub-
jected to chronic hemodialysis.

13. A method of preventing the death of kidney cells due to
oxidative stress in a mammal in need thereof, the method
comprising administering an effective amount of a ligand to
GHRH renal receptor to the mammal.

Jan. 27,2011

14. A method of promoting regeneration of kidney cells in
a mammal in need thereof, the method comprising adminis-
tering a ligand to the GHRH renal receptor the mammal.

15. An isolated polypeptide comprising

a. SEQ ID NO.: 13, SEQ ID NO.:16 or SEQ ID NO.:17,

b. a SEQ ID NO.13, SEQ ID NO.:16 or SEQ ID NO.:17
fragment or

¢. a SEQ ID NO.:13, SEQ ID NO.:16 or SEQ ID NO.:17
analog;
wherein said polypeptide is free of a N-terminal amino

acid sequence of a pituitary GHRH receptor.

16. An antibody capable of specific binding to the polypep-
tide of claim 15.

17. An isolated nucleic acid sequence encoding the
polypeptide of claim 15.

18. An isolated nucleic acid selected from the group con-
sisting of

a. a polynucleotide comprising SEQ ID NO.11, SEQ ID
NO.12, SEQID NO.:18, SEQID NO.:19, SEQID NO.:
20 or SEQ ID NO.:21,

b. a polynucleotide comprising a sequence substantially
identical to SEQ ID NO.11, SEQ ID NO.12, SEQ ID
NO.:18, SEQ ID NO.:19, SEQ ID NO.:20 or to SEQ ID
NO.:21,

¢. a polynucleotide comprising a sequence substantially
complemetary to a. or b. and,;

d. a fragment of any one ofa., b. orc.;

wherein the nucleic acid is free of a nucleic acid sequence
encoding a N-terminal amino acid sequence of a pitu-
itary GHRH receptor.

19. A vector comprising the nucleic acid sequence of claim

17.

20. A vector comprising the nucleic acid sequence of claim
18.

21. Anisolated cell expressing the polypeptide of claim 15.

22. The isolated cell of claim 21 wherein the cell is a renal
cell.

23. An assay for identifying a ligand which is capable of
specific binding to the polypeptide of claim 15 and not to
pituitary GHRH receptor, the assay comprising contacting a
testligand with the polypeptide, measuring binding of the test
ligand to the polypeptide and determining the identity of the
test ligand.
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