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Fig.1 Sequence alignment of the kringles residues are numbered according to t-PA K2 domain in the
PDB file
The SCRs are enclosed within boxes and the shadowed residues are those in the lysine-binding pockets.
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Fig.2 A.Ramachandran plot about main chain dihedrals of t-PA K1 model. B. Profiles-

3D verified result of t-PA K1 model residues with positive S value are reasonably

folded
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1
-PA K2 Trpl—72 7 Trp-62 Fig.3 The structure comparison with the
PLG K4 modeled structure of t-PA K1 do-
PLG K1 72 main superposed on the crystal

structure of t-PA K2 domain
Lysine t-PA K1 UK K Thick line represent K1 domain and

thin line indicate K2 domain

Ser-72  Val-72
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Table 1 Residues in the lysine-binding pocket of kringles

Domain Residues
t-PA K2 K33 D55 D57 w62 Ho4 w72 Y74
t-PA K1 K33 D55 D57 w62 Yo4 S72 F74
PLG K1 R71 D55 D57 W62 Y64 Y72 Y74
PLG K4 R71 D55 D57 W62 Fo4 W72 Y74
UK K Q34 D55 RS57 w62 Y64 V72 E74
2.2.2 Lysine Kringle Lysine
Kringle Lysine Lysine
Poisson-Boltzmann FDPB 1°
0.145M 1.4A
2 80
t-PA K1 K2 PLG K1 K4 Lysine
Lysine Lysine 4
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t-PA K1 K2 t-PA K1
Lysine

4 Kringle Lysine

Fig.4 The electrostatic potential distribution around lysine-binding pocket of kringles here dark black

represent positive electrostatic potential and light black indicate negative
A. t-PA K2 domain. t-PA K1 and PLG K1 K4 are almost the same as t-PA K2 B. UK K domain.
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2 Kringle Lysine
Table 2 The electrostatic interactions between kringles and lysine
Domain Atoms involved in the interactions Distance A

t-PA K2 D55 OD2 NZ of lysine ~2.69
D57 OD2 NZ of lysine ~2.81

K33 NZ O of lysine ~3.32

PLG K1 D55 OD2 NZ of lysine ~3.42
D57 OD2 NZ of lysine ~3.40

R71 NE O of lysine ~3.29

PLG K4 D55 OD2 NZ of lysine ~2.89
D57 OD1 NZ of lysine ~5.04

R71 NE O of lysine ~2.22

t-PA K1 D55 OD2 NZ of lysine ~2.26
D57 OD2 NZ of lysine ~3.73

K33 NZ O of lysine ~4.48

UK K D55 OD2 NZ of lysine ~4.14
R57 Nz NZ of lysine ~2.72

5 Kringle Lysine

Fig.5 The hydrophobic property around lysine-binding pocket of kringles
Here dark black represent hydrophilic region and light black indicate hydrophobic region
A. t-PA K2 domain. PLG K1 and K4 are almost the same B. t-PA K1 domain C. UK Kdomain

2.2.3 t-PA K1 UK K Ly-

sine
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Homology Modeling of Tissue-type Plasminogen Activator K1 Domain
and Studies on the Interactions Between Kringles and Lysine

Wang Guoli  Liu Shihui -~ Xu Xiuying Huang Peitang Huang Cuifen
Beijing Institute of Biotechnology Beijing 100071

Abstract The 3-D structure of t-PA K1 domain are predicted by the method of homology model-
ing. The putative lysine-binding pockets of t-PA K1 UK K PLG K1 and K4 are determined by su-
perposing their 3-D structures to that of t-PA K2 domain of which the lysine-binding pockets have
been revealed previously. After that the key residues of lysine-binding pockets of kringles are identi-
fied. The structural analyses show that both of the electrostatic potential and hydrophobic comple-
mentarity are well matched between lysine and binding-pockets of t-PA K2 PLG K1 and K4 but for
t-PA K1 and UK K domains the complementarity do not matched well in one or both of the re-
spects. It is proposed that this is the reason that t-PA K1 and UK K domains do not bear the ability
of binding lysine. With the respect of improving the affinity for fibrin new type mutants of t-PA K1
and UK K domain are designed and structural changes caused by mutation are predicted by simulat-
ing the residue replacements. The mutant structural models demonstrate that the molecular design are

reasonable.
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