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Absiract — In order to identify the domains of the G,16 subunit protein that are responsible for its activation
by the interleukin-8 receptor, a serious of chimeras between G,16 and G, 11 were assessed [or their abilities to
be activated by these receptors. Co-expression of IL-8 receptor and chimeras in which the carboxyl-terminal
regions of G, 11 were replaced from 30 up to 156 amino acid residues with the corresponding regions of G, 16
demonstrated that C-terminal 156 amino acid residues of the G,16 were not sufficient to confer IL-8 receptor
interaction specificity. Testing of a reciprocal serious of chimeras composed of G, 16 sequences at the amino
terminus and G, 11 sequences at the carboxyl terminus revealed that sequences extending from the amino ter-
minus to amino acid 209 of G, 16 were sufficient to endow the chimera with 75~80% of interaction specificity
for IL-8-induced activation. These results suggest that combined interactions of the C-terminal 30 amino acid
residues and certain domains extending from the amino terminus to amino acid 209 of G,16 protein may be

involved in its couplings to IL-8 receptor.
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Heterotimeric G protein® o, B ¥ vy subunit® 74
He, JE= e85 fx heze] AsAgd &
ofgir}, o] A A G protein 253 guanine nucleotide
o] eo] ol FAHI BFHP R sdHq] WIS
gozn Eab 2912 98E qo(Strader 5, 1994). A
F7HA 207 olAake] MZ. =E G protein o subunitsE
o] EFEECIA HlFglen, oo &3l 16709
Az} AFEEL olu|kAl wld ARz ZAE] G (olf).
G0 & g 2), Goa 11, 14, 15, 16) B Goyp(12, 13) 5
2] 47}A] subfamily= F-F¥ vHSimon 5, 1991; Downes
%, 1999). Z+ subfamilyel £3%}= G proeinE-2 54
A " EFA 79 e Asgeh G class
AR F2 shel Gol6 subunitt= FE hematopoietic
cellell £EsH, IL-8 8418 T woFst A=
AFAL Soi(Wu 5, 1993a; Offermanns =, 1993). &

*To whom correspondence should be addressed.

3], IL-8 4~8-A+= neutrophil, monocyte, X lymphocyte
Fof] 2 BxTe] glovi(Kupper 5, 1992), IL-80. 4=
£4) 2 18 LA F 7R FHR EA4HGrob
5, 1990; Moser =, 1991).
A g7tAle] A7l 9319, G proein¥ AFE LA
= BA subtype®] G protein o-subunit? Al&hH oz AL
4%']“1 FEA T EA] ME W loop =Gl F
o] FAFE B4 ofu|mAlSe] o] Teddl= Ao
2 L)z H(Savarese 5, 1992; Wess =, 1997). ¢]2}
3t G protein o, subunit 4+2] C- ‘3—._1":} H27t 4R
Hel dgg & Ao FEA ek &, G 8 cEt
#99] unc mutation] 2|3t B-T%zﬂ.‘?r]u] Arszhg A
(Sullivan -5, 1987), Gy C-Z%t ADP-ribosylation®]
g 8A4 Erpele] Awahg Wé(Ul %, 1990), ¥
transducin C-Zwt H$je =3 @d & Ao 2lsh
thodopsin #A}g}e] AFZ2RE- 25t 5 % °‘ﬂ§- = 4 8l4
(Hamm 5, 1988; Mazzeni -, 1991).
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a2}, G protein o-subunitd] C-2bet 9e] w2 2=z}
gy Ha] 8A k0] AeAge) Hedd slelzl= AT
Fo] BaHgel olE F9 G,g/1l subunit®] N-Lw 6
Ne] olulxAl 2|7} $EA k] Abzaba-e] AHAdE
A5} (Kostenis 5, 1997), G, orhelical °3%vH<]
ohlmAl Zb7] 110-1197F Bot=edd FgAlee] Abs
Zhgo]] Fodg B slg T (Krieger-Braver &, 1999). o
2, =849} G protein 7+2] AbEARge] sl Ex|
olod.e. 22 a9} BA o-subunit G protein 7+ &
gl w=t 2ela Zloz A aeEI, B Ao
ME G169 FH8 G112 dFEeE TAE ¥
chimeric G protein® interleukin-§ 4~8-}9] A58
2 BAE o Z4 | interleukin-8§ F-2A o}e] Argahge] T
o33 G 16 BAY 54 domain FE3ElE sk

Mgl

A ef

Human levkocyte ¢cDNA= Clonetech, Vent polymerase
9l #)8t &4 New England Bio Lab, Dulbecco’s modified
Eagle's medium(DMEM, high glucose), Inositol-free
DMEM, Lipofectin, opti-MEM, % Fetal bovine serum
+ Gibco BRL, 12-well culture platet Nunc, Myo-[2-
‘Hlinositol > Amersham, Dowex AGUX8(200~400 mesh)&=
Bio Rad® ¥ FU3tow, Interleukin-8(IL-8)-
SigmaZH-E] FUBIACE. 2 &) Al AlE B A%

Ahgaietet.

MZ=E! G, subunit chimeric protein

G 113 G,16 subuniZl EA0% G, subunit chimera®]
B[R FAL GgF 2} chi 1 G l1(1-330)+G, 16(345-
374y, chi 2 G l1(1-276)+G,16(279-374); chi 3: Gyll(l-
238)+G,16(241-374); chi 4 G 11(1-216)+G,16(219-374);
chi 7 G,l6(1-345)+G,11(330-359); chi 8: G,16(1-219)+
G,11(216-359); chi 9 G,16(1-209)+G,11(206-359). -4t
Az i, =2 T2, HE, " AEEL B odr
Aol eJste] WP 7|EL] Bale] JlgHdci(Lee 5,
1995).

IL-80. receptor cDNA Z2Y

Human leukocyte ¢cDNA(5 ng)E template® ARE-3}ed,
sense primer(25 pmole) ACT ATC GAT ATG GAA GTA
AAC GTA TGG AAT ATG ACT, antisense primer (235
pmole) ACT TAC TTA GCG GCC GCT TA GAG
ATT TGA AGG CAC GTT GGT, dNTP [200 pM],
Vent polymerase 1 ul, % PCR buffer £} F}el] 94°C

1 min, 45°C 2 min 30 sec, 74°C 2 min(& 35 cycle),
gl 74°C 10 min®] EZHe2 % PCR WHE AHE-s)
of IL-8a. 944 cDNAS #sldrt. #2]|" cDNAE
DNA sequencing®] 2j&ted Felgt 5 AlRtEA Clal #
Notlg A48k pCMV mammalian expression vectorof]
Z24sled Ao AR

Plasmid2| M=
EE cDNA2] plasmid= Quiagen plasmid prep kitE
ARg-ated A28}

MZHHRF S cDNA &5

10% fetal bovine serum= -8 DMEM high glucose
mediad] Al €k 2X10°702] Cos-7 cellZ 12 well plate®]
Z wellell AE3te] <k 80% FAAE AR CO, AE
s g7lell 4] 24412F B3 WA F AE wHeE, 4
ul lipofectin® 3= 7}A] chimeric ¢DNA /22 TL-8
T84 DNA EHEE 1 ugrg % 05 ml opti-MEM )
A &A) sl 7Fsled transfection A1Z] F oF 6A17F F
of 20% fetal bovine serum& FU3 Fo= B3 F

o 40~48A17F el A&

Myo-[2-*H]inositol EX| % IL-801 2[5l0f REE=
inositol phosphates®| =z

2718 DNAE dA)AH 22 tansfectiont] Z] Cos-7
cell& inositol-free DMEM media % 10 pCi/ml 559
myo-[2-3Hlinositol-& ARg-3le] 24A17F Fob FEA S},
inositol-free DMEM mediaZ AM2-3}e] 13 A3k F,
10 mM LiCIE Z3s8l= 200 pl® inositol-free DMEM
A A 100 nMEF55)9] IL-8& AHE-sle] 37°CA
15587 A=stadrh. 5%2] X742 perchloric acid (3%
)% ARl WE FRAl71Z, 1.5M KOH, 5 mM
EDTA 2 0.IM NaHCOZ 74% Egag rlahd &
A7) & Dowex AGIXS8 column’tellX 1M ammonium
formate & 0.IM formic acid E&E A1E&38}e] inositol
phosphate®- F&] A& G (Wu 5, 1993a).

a3 & JF

G proteinol] 2]8}ed W= A3AGA FA 8407k
9 Azarge] Bo|AS ATy Hsle, 44, G
protein subunit, & B3¥A] F9 cDNAE Cos-7 cellol
YAH ez FA] A7 Aelelr Lo ME e
AstEkeql WEE el wle] AMEI g (WL F
1992). o1&k B MPyel &b, interleukin-8 483 =
Gol6 subunit e FolF oz dAdse] glont, G,ll
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subunit = AH AFzERE 547 ekge] HIEiu(Wu
. 1993a). =3}, G,l11 E G,16 subunite~ Cos-7 cellel]
ZA)5h= PLPLC isoforme H|$:%t A=2 LA FHA7E
Bostgd i Wu 5, 1993b). ZBEZ, G,l1 E G,l6
subunit®] Y¥-7} EANE d#He] chimeric G protein
cDNAZE# interleukin-8 <=-8-A cDNAE Cos-7 celle]
A FHEAZ] F interleukin-8& AFE-Ele] 82 A}
SAA AT o)xAEAY #E RO EMN, IL-8
TEAge] AFag W ool FIF= G 16 subunite)
A S AA s .

Interleukin-8 ~8-A 2} G 16°] FA LHE Cos-7
cell2 IL-8 4~8A] Zo]%ql &E%<F interleukin-8 [100
M1 ARSEke] A3 A, HEERE FAS e
phosphoinositide®] phospholipase Col| £]3F 7FrE3] AL
E¢] inositol phosphate”} IL-§ =84 <5 T3 A
ol wlsled vtk FHFS EstgrkFig. 1), LB,
IL-8 847} =02 H3% AxE 253 3+, IL-
8 gAe} Glle] B4 WEE Cos-7 AEZ} A%
A3} w77 A2, inositol phosphate®] &3 o] 72| vl
g Axe @A FEEUC o]#F B, Cos7 AE
Weoll S S8k A2 93l G,l1 subunits Y
AEol PR IL-§ FEAlel g AT EE Aol
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Fig. 1. Interleukin 8-induced [3H]inositol phosphate release in
Cos-7 cells coexpressing interleukin-8 receptor and chimeric
G,11/G, 16 proteins. Cos-7 cells were cotransfected with
cDNAs corresponding to IL-8 receptor, and pCMYV, G,l11,
G, 16, chi 1, chi 2, chi 3, or chj 4. Transfected and labeled cells
were washed once with inositol-free DMEM and then
stimulated with 100 nM IL-8 for 15 min at 37°C in 200 ul of
inositol-free DMEM containing 10 mM LiCl. Interleukin 8-
induced release of [*Hlinositol phosphate was measured.
Transfection, labeling, stimulation, and analysis of [?HJinositol
phosphates are as described in Materials and Methods. Ex-
periments were performed in duplicate three times and the Data
shown are mean values % S.D,

Chi2

-
0§ Z

E5AQ) phospholipase CE FEAo=2 ZA 377
Sl A 7191E e, IL-8 PEA19] AFE A= G i
subunite] 2|8t adenylyl cyclase A 7]H-2 phosp-
holipase C A 3ol Mg F¥2 u|AR] & 7oz
AZE ), =8}, Fig. 1014 EedR| &= vfe} 2], chi 1,
chi 2, chi 3, @ chi 4] #tdsl= cDNAS IL-§ %
A cDNAZ} B4 wEE ASol= pCMVE 1L-8 8
A cDNAZ} FA 23R 799 vud o, I8 &%
A A5l o]ste] F=F+ inositol phosphate?] &7}7}
HEA= A ekekwt. 2, chi 1, chi 2, chi 3, ¥ chi 4
52 Gull8] et & F92 3070, 967, 13371, ¥
156702] ofm|icAt 37| Sl o]ol] 5= G, 16 subunit
o] dqoz A7 AFH Ao=A G169 C-UAEE
N-gst ZRozo] 156702 7o) el B4 gL
IL-8 784 2te] Aeats 5 n]&st Aoz Y25
v 23 2E chi 7, chi 8, ¥ chi 99 s
chimeric proteing AR8-3fo] IL-§ 487 2ke] AbF alge]
T3 Gy l6 A2l EAIHE ZABIIT Fig. 2004
AN AA", G169 ¢T30S A17F HgEe
G,l18] «d9jo2 X3kl chi 72, G169 IL-8 484
ko] Azag wlmsle] oF 259% Ax Abeztg-&
GRS Boln, G 169 CZ% 1437 E 153719
717}, A7 fedls G 118 Yo %A chi 8,
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Fig. 2. Interlenkin 8-induced [*HJinositol phosphate release in
Cos-7 cells coexpressing interleukin-8 receptor and chimeric
G,16/G,11 proteins. Cos-7 cells were cotransfected with cDNAs
corresponding to JL-8 receptor, and pCMV, G,11, G,16, chi 7,
chi 8, or chi 9. Transfected and labeled cells were washed once
with inositol-free DMEM and then stimulated with 100 nM IL-
& for 15 min at 37°C in 200 pl of inositol-free DMEM conlaining
10 mM LiCl, Interlenkin 8-induced release of [*Hlinositol
phosphate was measured. Transfection, labeling, stimulation,
and analysis of [*HJinositol phosphates are as described in
Materials and Methods. Experiments were performed in duplicate
three times and the Data shown are mean values+ S.D,
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% chi 9 ¥4 IL-8 &A1) AsAtge] 20~25% A
= RS Bk 5, G, 16 42 olu]iAl 2099 FE
N-Zeh 5-2)7k7] atelol] EAjsle 5G] IL-8 T~&
A ope] Agzbge] 75-80% A= FAP Zo=z Qg
=

AF7A 8] ATl oFh, aA 2] oAl
8= G, subunit €] -?»]i Cagt He FeAL
AABFAL 9t o] 2} 4\'}"5%1 o-transducin subunit®] 23
TE g A s Noel 5, 1993), G, subuniti
2] switch domain I(linker 2), (B3, o2, ¥ o2-B4 loop),
g MI(B4-03)2] v Hel| S8 B4 49, F od-p6
loope} CAT o5 helixE E5Hsle dYo] A9l Eol4
g Ago] Foale A2 A= Lichiarge 5, 1996;
Conklin -5, 1993).

I, E AT ARS] shE 8A EAlele] A
Zahgel TelFe G, subunit 4] AlZ-2- 4] A
o dE S, G, A cEsr Flol® G,16 subunit
Aol 77 220~2400 AH-FF BRI, Y olw|xAb
20955 Nt §470x] Abe]sl] dgshs oGS0
CSa 8A 92 AFsadol] 247 oF 50% AE A3
Aoz ¥WaE9rkiee £, 1995). o] 999 7153
#Asle], G,16 subunit %] 220~240 FH-Z switch 1T
domain 3} switch III domain Ale]el] A3}, |71 =0
sl frewls TSl Had 9w Addd 5
3], switch Il domaine Py subunit2}®] Z3rel] Fedsl=
oz AAFEe] glerHLambright 5, 1996; Wall %,
1995), 939 220~240 2] BA ofu|:al z7|e bt
T2l 05 helix T2 54 opv)xAt 7|9 5l 48
Aete] deAgo] Fodd ZloF APzt w3 G
o-helical domain 598 EA& <« viar FAE o]L3r
Ao 2HE, Gus A9 CEw o]9l9] 217] 100~119 %3
9L T3 q2 F97F 47) 5AAQ g 7EEA
p-r-gAleke] Q] Agabge]| FATE B EA
(Kreiger-Brauer 5, 1999).

wEA, CSa &l gte] AAzatde] Hedsl= G 16 A
9 17] 220~24001 55 F91%=, C5a F8A19} d=}
2] AEAE 7HA= IL-8o g2 eke] Arzzhea

—t- %’*ﬁ’dﬁ-ﬂ%, A ol Al 209 HE Nzt 2974
Atolel A8k G162 B4 dYe] cgwk F92) 3

3 ] =] IL § EA|ge] Azzhae] BoAdE ARG F
2 Zleg AAEE e Ik e o
‘?éf’-]"“a Zes] £ o, 84 SelHel AFe] G,
subunity A-5le] HEHE 7-5ol], 849 FFel o
T 4a7E2] BelAdF Gy -subunit?] FFel W), G,
subunit AFe] THE N o] gAele] B} Abdzkge] I
o8 7oz A7}
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