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The Rho family small GTP-binding proteins such as Cdc42, Rac, and Rho participate in
regulation of actin cytoskeleton and cell adhesion through specific target proteins. Rho-binding
domains of these effector proteins have been classified into at least two motifs, class 1 and 2. The
class 1 motif is characterized as a polybasic region followed by a leucine-zipper-like motif. The
other motif, class 2, has a putative coiled-coil motif. To understand the molecular mechanisms of the
Rho effector recognition, I determined the crystal structure of RhoA bound to the N-terminal
effector domain of human protein kinase N (PKN) which has a class 1 Rho-binding motif. In
addition, to obtain insights into the class 2 of Rho-binding motifs, I also determined the crystal
structure of the Rho-binding region from Rho-kinase.

The crystal structure of the RhoA/PKN complex reveals that PKN has a novel effector domain for
Rho, which is distinct from the other effector domains such as the CRIB domains for Cdc42 and

Rac. The PKN effector domain binds to RhoA at switch I, B-sheet B2/B3, and the C-terminal o-helix

AS. These binding regions are different from those for Cdc42 and Rac.




The interactions between switch I of RhoA and the effector domain of PKN shows how RhoA binds
PKN in a GTP dependent manner. Thus, the present structure shows the various ways that the Rho
family members interact with their effector proteins. Moreover, the present structure suggests that
multiple effector domains may interact different molecular surfaces on the G protein.

The structure of the Rho-binding domain from Rho-kinase reveals parallel coiled-coil motif with
long consecutive helices extending to about 97 A. The presence of long coiled-coil motif suggests

that Rho-kinase is present in an oligomerization form in solution.




Hie e fig RT

TRl 4451 A 8 HICIRIE S I7zimslid, MIRBHRZHME T 52K T2 GCEHE
RhoA & #DEMENE ThHHL) v - ALF =V EABEFF—EN (PKN) @ RhoA %
ERXL 2 EOBEER, %25 WIC AL < RhoA DEMEHE THLEY V- AL L=
YEHE ¥ F— ¥ Rho-FF—+ (Rho-kinase) ® RhoA & F X A ¥ D X ks fIimT
DFHEE G ZRITCHEERE & ZOBEICED VIO TFHREED X = X A DR
"ok b,

SXRTCHEETE T, B OS2, REZERORE, "o a0 Bhlla e
F=F O, FTFBEERELS IRV ) AFF o VBEAILL L VET W
SR BERESBEL & A TEIREIC X A MHTE. BEO SV RICHEE DS
L% 3N TBY, FWMEEMEIEIE V. EHED XL BEF LNV O =Kk
EHRE L 1d, BHEORBRKE R EOELFEER, S, XBBET— S IUELRED
WP REER, Z L CAAHPGE RBERITICB U A BEFIE 2 EATWEY, 504
TOHEZOWTTHRENEETH LD LHRT L7,

GTRREEE ZD A = A LICDWTIE, ZOREEDE W =R ITHERE 1D W CERI
BTN RER S £ OB L 72ELEN T — 7 25 L72BREIC DO W T OEE
REBOBRELTERINTEY, BOREUPRBOONL, T bid, RhoA
& PEN @ RhoA #5& N A A ¥ D4 FBAHBEAER GO R . RhoA DRERY & H B w5 A
HZALDOMFEH, PKN 1327 % Rhod #AEF— 72 b OENEHETH 5
Rho-kinase ® RhoA#H & F X A ¥ DHEPEIC & 1) RhoA K& €T — 7 Okl & £ 4%
Mx ZRICHEEICE IV THRE L2 L Th b,

F72, WLERIIBWT, Ll KEIGEL TWB LTS 7z,

PLEo X900, ARG SO % - MBS 2 HliH 3 2 o CEELESTE GE
' C& % Rho DREEAEM S CEBE R ERET— 7 2 RUET2 0T, 4L, IBH E
BT 2L 2A00 %L v, Lo THRERH I, Rttt (N1 491 =
YA) O E LTiES B DD ERD I,



