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Introduction

Human relaxin3 (H3 relaxin) and insulitike peptide 5 T _
(INSL5) belong to the relaxin peptide hormone family, a <M= /\ <RelxinS>
subfamily of the insulin super family. Structurally the
members are characterizbgt two peptide chains (A and 1 l \ l N\‘ l N

B) connected with two disulfide bonds, with thechAain

comprising a third intra chain bond]. H3 relaxin is " "
primarily expressed in the brain and is suggesteglay
an important role as a central nervous system signalling
(o] [o3 c C

substance involved in regulating food intake and stress SPCRILD SPCRIZS LaR? LaRs
responsg2,3]. The biological function of INSL5 is not yet

well understood, but INSL5 is emgssed in various Fgig 1. Schematic illustration of the relaxin like-peptide
peripheral tissues, particularly in the coldd]. The family members and their receptors. Block arrows

relaxins bind to Grotein coupled receptors (GPCR). TOjndicate primary receptor-ligand pair and thin arrow
date four receptors have been identified namely GPCR13Rjicate additional interaction. The H3-INSL5 chimera

(RXFP3), GPCR142 (RXFP4), leucine riokpeat |5cks activity at LGR7.
containing Gprotein coupld receptor 7 (LGR7; RXFP1)
and LGR8 (RXFP2). The GPCR135 and GPCR142 are o

, et esults and Discgsion
the classic peptide ligand GPCR type, whereas the LGR :
belong to a different subfamily and are characterized by a To gain further knowledge about what structural features

large leucine rich repeat containing ectodomain, WhiChWithin the relaxin peptide hormone family are responsible

contains te major ligand binding site. Despite these for the binding and activation of the four different

differences among the relaxin receptors, H3 relaxin has thgecelptors, the cth|mera pept|ﬂ|el\/l-g\'BSLt5 &/yas ?UbjetCte? to
ability to bind and activate both types of receptors, namel;ﬁuc ear magnetic_resona ( ) studies for structure

GPCR135, GPCR142 and LGR7, with GPCR135 beingdetera“'ga“togdo '\me “’“‘d'“]]ens'g”a' MR specta
established as the endogenous receptor forrél8xin recorded a Z Were ot good qually and a sequentia

based on expression profiles. In contrast, the rest of thgssignment strategy was used to identify nearly all protons

relaxin likepeptide members with known receptors, H2 n Epheesg\egtrggle gt:rll?gtrlfreZ).is wellefined and displavs a
relaxin, INSL3 and INSL5, can only activate receptors, . . ; : . thali play
from the same subgroup (Figure 5. typical insulin/relaxin fold with a central thelix in the

Since the full biological significance of many relaxins is EEEZ:E |?hne(1ixmthgﬁlé%ista:gg%egrelr;etht?)r-ﬁri]ri;?ﬁ Tmhgtif
poorly understood, selective ligands for the different : ’ P 9 '

relaxin receptors are highly desirable to enable studies o?XXXRXXI is retained (Figure 3).

each receptesignalling pathway individually in vivo.

Excitingly it was recentlyshown that by combining the . . g ; "
B-chain from relaxir@ with the Achain from INSL5 H3-INSL5 with the native Bchain in H3 relaxir{10], it is

(H3-INSL5), a chimera peptide found to be selective forobvious that they have a near identical structure with the

: - exception of the Nand Gtermini (Figure 4). Thus the
giigeRéSF?anlizGiz%Rggsug(\)/eédhgztz IfhscHhée,\{%% INSL5 A-chain can in combination with the H3 relaxin
chimeric peptide is a good tool to try to unravel the in vivo B-cr;al_n ador()jt a S|m_|éar cotnfortmatllon to thet H]‘? rel?ﬁ_ln
function of GPCR135 and try to get closer to the answel‘a"C ain  and. provide structural. support for IS

about what properties in H3 relaxin enables the bindin onfqrr_nanon. leferen.c_es arognd the termini are not
and activation of both types of GPCR. urprising as the termini are disordered in trre¢axins.

The structures differ in that TyrB5 appears to have an
altered side chain location in the chimera compared to H3
relaxin and does not form close interactions with MetA17.
Such an interaction to the corresponding LysA17 in H3
relaxin was evidenfrom a large number of NOE contacts.
Furthermore a decrease in intensity in NOE cimesaks
across the small sheet region suggests that there may be an
increased degree of flexibility in this region. This is

When comparing the structure of the-cBain in
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however unlikely to be of functional significee as

previous studies has shown that H3 relaxin can be

truncated by up to six amino acids in thetédminal
B-chain with out significantly affecting the binding to the
receptors [9].
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Fig. 2. NMR structures of chimeric peptide H3-INSL5 (B)
and native H3 relaxin (A). Differences in the structures are
mainly around the flexible terminus.

Fig. 3. Stereo view of superimposed backbone of 20
structures representing the final H3-INSL5 structure.
Dark blue indicate the B-chain and light blue indicate the
A-chain.

It has also been shown by mutation studies that if-B23

A

Fig. 4. NMR structures of chimeric peptide H3-INSL5 (B)
and native H3 relaxin (A). Differences in the structures are
mainly around the flexible terminus.

inserts into the membrane and works as a membrane
anchor. A number of NOEs indicate that TrpB27 interacts
with the relaxin core in both the native H3 relaxin and the
chimera but it is possible that the tail may undergo a
conformational change when binding to the receptor, as it
appears to be somewhat flebd based on the chemical
shifts.

In conclusion, since the chimera peptide-INSLS5 is a
selective ligand for GPCR135 and GPCR142 over LGR7
and that the Bhain structure is maintained, this would
indicate that the structural properties for binding and
acivating LGR7 is both Achain and Bchain dependent,
and that this is due to the-éhain being involved in direct
interactions with the receptor. For the smaller receptors
GPCR142 and GPCR135 only thecBain interactions are
required for activation and tButhe native side chain
groups may be exchanged for the ones of another relaxin
peptide.
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