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1. INTRODUCTION

In recent vears it has become clear that a novel

neutrophil chemotactic factor, IL-8, is secreted by -

several types of cells including monocytes, fibroblasts
and endothelial cells in response to IL-1 and tumor

necrosis factor (1-6]. The [L-8 isa pepﬂde cansisting

of 72 amino acid residucs, and its amino acid sequence
is idensical to the deduced amino acid sequence of a
fragment of the 3-10C cDNA sequence [7]. Recently it
has been demonstrated -that - human fibroblasts
stimulated with cytokines  mainly produce AVLPR-
I[L-8 (FDNCF) which is the NHa-termindl exténded

77-residue variant of 1L-8 {§~10). We report here that

‘plasmin, an important proteinase in the regulation of

mﬂammauon, mainly cleaves FDNCF to IL-B and 1he :

macuve AVLPR pentapepude.

332 MATFR[ALS AND METHODS
2. l Purlfication of FDNCF

Human dermal fibroblasts (SF-TY cail tine) wcre mamtamed in.
Dulbeceo’s modified Eagle's medium supplemented with % fetal &
salt serum; 25 mM Hepes, penicillin {0.1 mg/ml) and streptomyein
(0.0 mys/mi) until they reached confluence, The cells were cultured in -~ |

serum-free culture medium supplemented with 10°'% M recombinant

- human [L-1¢ and 0.1% bovine serum albumin. After culture foi 2.
Vdayq cell-free conditiored medium was. obtamed by centrifugation al -
1600 x g for 20 mll‘ The chemoattractant in the conditioned medium’

Ab_brevianons. AVLPR-IL-8, Ala Val-Leu- Pro-Arg interleukin:8;
" FDNCF, fibroblast-derived - neutrophil: chemotactic’ factors  RP-
HPLC, reverse-phase Ingh performance liguid chromagtography;

SDS.PAGE,: sodium dodccyl sulfate ;Jo!yamylamlde gel elec- -

trophor es;s
Conespondence ac!dress H. Nakagawa Faculty or Pharmaceuncal

Sciences, Toyama’ Medncal and Pharma:euucal Unwer51ty. Sugnam.
Toyama 930-01, Japdn.
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FDNCF - "was

©-was parified esxeniiallj ity deseribed previously (111 the sample was ‘
- chromatographed sequcnunlly on CM-Sep!mdex Sephﬂdcx (; 75 ;md

RPMPLC,

2,2, Treatment of FDNCF mm p!a.tmm

FDNCF {40 28) in a final volume of 0.2 mi of 50 mM Tns HCl‘ ‘

" buffer-{pH 8.0) was ineubated with 0.8 xg of plasmin (purified from

human plasma; Sigma, MO, USA) al 372¢C for 30 min, and the reac-
tian wiis stopped by the addition of leupeptin (fimal 1 mM); Thereae-
Hion mixture was concentrated by o Speed-Vae eentrilfuge, dissolved
In 6 M guanidine solution and loaded onto a CwI8 reverse-phase ot
umn {0.45 x 153 ¢m; - ODS-120T, Tosoh Co,, Tokyo, Japan).

- Chemotactic factors were elutes with a linear congentration gradient

of acetonitrile from Q% to 50,4% in 0.05% mﬂuomaccuc Aud ata

- flow rawe of 0.8 mi/min,

Neutrophil chemotaxis of plasmm ‘tredted FDNCE was por r’ormedf

" in vitro by using rat.and buman peutrophils as described previously
"[12), As an index of echemotaxis, the number of neutrophils migrated
© - into_the lower chamber was expresséd as percentage (rhigration rate)

of that of neutrophils applied In the upper chamber. SDS-PAGE was
carried out on'a-slab gel of a dlsc.onlmuous 9,69/ 16.5% acryiamlde
in tricine buffer sysiem [131 . :

2.3, Nita-rerininal amino acnd sequencing analysis
NH-terminal amino agid sequence determination was perfonmed

-, by automated Edman degradation on a gas-phase protein sequencer’

(model 470A, Applied Biosystems, CA, USA) e(ulppcd with 2 PTH
analyzer (model IZOA HPLC sysu:m)

3. RESULTS AND DISCUSSION

Human dermal f1broblasts sumulated wnh 10”“’ M

" IL-1 mainly produced FDNCF, ' which is the
- NHa-terminal extended 77-residue variant of  [L-8

(AVLPR- IL-S} The homogeneuy of the purified
confirmed by SDS-PAGE, its
NHz-terminal amino acid sequence and its COOH-

-“terminal amino acid determination. We found that the

purified FDNCF attracts ‘human neutrophlls but rat

- neutrophils are not attracted by the FDNCF at concen-

trations less than 10°° M. On ihe other hand, 107* M

Publisied by Elsevier Science Publishers B.V.,
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Pig. I (A Rat neurrephll ¢hemotague aetlvhy of plasniin ln:a:ccl :

FONCF, FDNCF (1.4 4g) wat incubated with the indicated amounts
al plasmin at ¥7*C far 30 min. The regetian was stopped by addition
af leupeptin (final eencentrstion 1 mM). (B) Time course for Al
neutrophil’ chemoraetie activily of plssminareated FONCE, (o)
CFDNCFE (1.8 ag) was incubated with plasmin. (30 ng) &t 377 for the

Indicated tme and the reagtion was stopped by additian of teupepin -

{final cenacmmtion I mM), while as 8 control (&) plasmin was
ingetlvated with Teupeptin and ifven incubated with- FDNCF. Rar

neutrgphil - chemotactic activity of the reaction miklures - was '

meusured av 3 % 107" M of the plasmin-treated FONCF, Each point
rnpmtnu the mean 6 determinations, Hnrizcmml bars in:licmc the
‘ : SE.

IL-8 attracts both rat and human neutrophils. The

results indicate that rat ncunophlls are attracted by

‘IL-8, but not by FDNCF at a concentration of 1074 M.
- we used  rat
ncutro‘phils at about 107" M concentration of attrac-

In the present Studles, therefore,

tantsin chemotaxis assay to determme the conversion
of FDNCF to IL-8 by plasmin, .
" When FDNCF was incubated with vanous amounts

of plasmin, the reaction mixtire dose- dependently in«

‘¢reased the chemotactic activity for rat neutrophils

(Fig. 1A). The chemotactic activity of the reaction mix- -

ture rapidly increased and reached a maximum within
40 min: when FDNCF (1.4 #g) was incubated ' with
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" Fig. 2. RP<MPLC of ihe purified FDNCF (A) and .the plasmin-

treajed. FONCF (B). Chemotactic activity of -cach fraction was

ahsayed at'3.x 1078 M in cluphwte Experimental ccndmons are
. descrlde in seetion 2.
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'l'ig. i Nﬁrcermiﬂal Aming acid sequences of peaks l. 7 and 3

‘ixolated from the plaxmin-treated FDNCF by RF-HPLC (Fig, 28).

The aming acid revidues identiffed by proteln vequencer are marked
by arraws under (he resicues, Pardal sequences of 158 and the
-F‘DNCF‘ purmed rmm conditioned medium of SE-TY ¢l guluire are.

xhﬂwﬂ

plasmin (30 ng) at 37°C (Fig. 1B). The results suggest

‘that [L-8 is rapldly formed from FDNCF by plasmin. .

- The reaction products of plasmin-treated FODNCF
were isolated by RP-HPLC to confirm the formation
of 1L-8. The RP-HPLC revealed one major peak (peak
2) and two minor peaks (peaks 1 and 3); the area of .
peak 2 was about 9% of total peak areas on RP-.

- HPLC (Fig. 2I',. Peaks 2 and 3 had chemotactic activi-
-ty forrat neutrophils, but chemotacuc acuvny was ot -

found in peak 1 (Fig. 2B). - ‘ -
The peaks 13 obtained. from the RP-HPLC wcre‘
concentrated and loaded onto a gas-phase protein se-

quencer. NH;-terminal amino acid sequences of peaks

1-3 are summarized in Fig. 3. The sequence of peak | -

- is AVLPR, and the subsequemial‘amino acid was mot .

detected (Fig. 3). In addition, amino acid analysxs of
peak I showed that the peptide of peak 1 is constituted

by Ala, Val; Leu, Pro and Arg in equal number of

moles (data not shown). The resulis indlcatc that peak ‘
1 is the pentapepude, AVLPR. .
NHa-terminal amino acid sequence of peak’ 2 was

.identical to that of IL-8 (Flg 3), and other sequences ‘

Mol S ‘ Co
o mass : Peak F"eak '
(kpa) St FDNCF 5 3 i

94— w—

67 — bmb

R

43 — et

14,4~ ‘ (kDa)
B'l"" - . .::ﬁﬁw':w — ﬁ-l. o

T Fig. 4. 'SDS- PAGE of FDNCF, peak 2 and peak 3. Peaks 2 and 30
were ‘isolated from the plasmm-trealed FDNCF (Fig. 2B). ihe . -
disulfide bonds of samples were reduced with' 25% (v/v)
i 2-mercaptoethancl, and subjected to SDS PAGE, - The molecular

mass standards (Std) were run simultaneously,
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Inciuding FDNCF wafe not Eﬁund in slamfmam

amounts by NHy=terminal sequence analysls of peak 2,
although FDNCF and [L-8 were eluted at the same -

retention time o RP-HPLC (Fig. 2A and B). The

results suggest that FDNCF was almost completely con-’
verted (0 1L-8 by plasmin under the present conditions. -
The carboxypeptidase A treatmerit of peak 2 and

FDNCF resulted in the velease of the same amino ackt,

Ser which is identical to carboxy-terminal amino acid

of [L-8 (data not shown). In addition, both the peak 2
and FDNCF revealed a similar molecular mass (about

6.4 kDa) on SDS-PAGE (Fig. 4). The results indicate .
that peak 2 is [L-8 with 72 amino ncids. On the basis

of NH;-terminal amino acid sequence af peak 3I(Fig. 3)
‘and the molecular mass of: pcnk 3 whieh was similar to:
that of FDNCF (Fig, 4), it is prcbnble that peak 3is the

NH;-terminal truncated §9-amino acid variant of IL-8,
The ratio of peak 2 (I1L-8)/peak 3 was about 9:1 on the

basis of the area of each peak on RP-HPLC (l"ng ZB) :
suggesting that plasmin mainly cleavcs uhc Arg'=Sers
bond, and the partial cleavage of Lys*~Glu® bond may

occur as a result of the secondary attack of plasmin,
Plasmin did not cleave any other Arg—X and Lys—-X

bonds of FDNCF under the present experimental con-
ditions. This stability of FDNCF except for.

NH;—termmal portion may be due to the fact thm IL-8

contains a triple stranded anti-parallel £-sheet structure:

and a long COOH-termma‘l hiclis (14,15],

It can be assumed that plasmin. is generated from o

plasminogen by plasminogen activator which .
secreted by the stimulated inflammatory cells including

monocytes/macrophages and endothelial cells in the in-

flammatory region [16). In the present study we have

shown for the first time that plasmin is responsible for

the limited proteolysis of FDNCF; plasmiin can selec-
tively cleave FDNCF to 1L-8 and the inactive AVLPR

pentapeptide, . though a minor secondary reaction -

DCCU!‘S

414

FEBS LE;'T‘I’ER‘%

'Mdyi'ﬂl

'm'hnuwledwuwmx. We tank Ousvke Phacmaceutical Co.- L,
‘rakashima, Japand and Japanewe Cander Bexdarch Revonries Bank.
- {Tokyo, Japan) far thelr generous gitu of recambinant human 1L
“und SF-TY eulle, mpwllvely We alio Uank Dr K. Watanabe for

tlpful diwuumun ‘

| REFERENCES o

[V Yeshimura, T, Matsushima, K., Tanaks; 8., Robinsen, E.A.,
Appélla, B, Gppcnhelm. J.3. and Leonard, E.X (1987) Proe.
Nan. Acad. Sci; USA B4, 9233-9237, :

i3] Walz, &, Peverl, P, Aschauer, H. and. Bﬂuiahni M. (I9E7)
Biochem, Biophys. Res. Commun. 149, 755-761

- 131 Schroder, J.oM., Mrowietz, U., Morita, E, zmd Chrismphm.

E. {1987) J, Immunﬁl 13y, 3474=3~|BJ
4] Viin Damme,. X, Vo Beeumen, J,, Opdenukker, a. m\d Bllmu.
S A (198B) 1. Bxp. Med. 167, 1364-4376
{5} Larsen, C.Ci., Anderson, A.O., Appella, F. Oppenhcim 14,
and Maumhinm K. (1989) !acieucc 143, 1464-1466
[6) Baggiolini, M., Walz, A. and Kunkei. b.L. (1989) .'l Clini
Invest. Bd, 10451049, ‘
(7] $chmld, J. and Welssmann, €. (1987) I lmm\ma! 139.
Co280-286, 0
- (8] Schroder, J.-M., Smhcrhng.M chmuke. Kl I-[ Prewsncr.
W.C. and Chnsmphers. E. (1990) 1. Immunel. 144,
T 2323-2232, Sl
‘91 Van Damme, 1., Detock, B., Conings, R., Lenaerts, J.-P.,
Opdenakker, G. and Billiau, A {1989) Eur 1. lmmunol 19,
© O LIB9-1194,
{101 Golds, E.E., Masan. P qnd Nylrkos. P. (1989) Blochcm 5
259, 585~588.
(V1] Waianabe, K., Kmosmtn S and Nnkagawa. H. (1989) on
chem, B:ophys Res. Commun 161, 10931099, ‘
(12] Watanabe, K., . Nekagawa, H 1nd ‘Tsurufuji, 8, (1985) an J
" Pharmacol. 39 102~-104.

. [13] Schagger, H and Von Jagow G.: (1987) Anal Blochcm l66

268-3179,
[M] Clore, G.M., Appella, E Ynmada, M., Matsushima, K and
Groncnborn. AM, (l989).l Biol, Chcm 264, 1890718911, -
[18] Clore, G.M., Appella, E,, Yamada, M., Matsushima, K. and
Gronenborn, A.M, (l990} Biochemistry 29 16891696,

“[16) Dano, K., Andreasen, A., Grondahl-Hansen, J., Kristensen,

P., Nxehcn L.S. and Skrwer L. (1985) Adv Cancer Res 44,
139—-266



