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1. ChimeraT1PGAZ <
— o helix, B sheet(MITH LV F i 1T) ZFERE
2. *=a1—®MITools]—ISequence]—

[Sequence]
G hellxh\ﬁ@ B strandh¥fx 2

File Edit Structure Headers MNumberings Tree Tools FPrefer
1PGA (#0) chainA1|MT‘r‘KL I LNGII{TILI{GETTTEAIVDAATAEKVF KGYANDNGVDGEWTYDDAT

1PGA (#0) chain A1 TFTVTE

1PGA (#0) chain A (56 non-gap residues) Quit| Hide | Help
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1. RCSBOY A FTIPGAZER T S

2. Sequence?J % F<
3. l;L"FODJ::)l:AuthorS

. Struc. ZE R

Mouse over an annotation to see more details. Click Sequence Chain View
on any annotation to enable Jmol. scop @IMMUNG gl obulinZ i nding R otein[ Gdifférent/constituen e I
Add an Annotation DS5P—| *_*_*_*‘_*v* e £y -
PDBMTYKL 1 LNGKTLKG ETTTEAVDAATAEKVFKQYANDNGVDG EWTYDDATKTFTVTE
Domain Assignment
CATH
Domain Parser DSSP Legend
A Protein Domain Parser Uy Toturn
Domain Assignment from Seguence E: beta strand
I PFAM
nterpro —_— empty no secondary structure assigned
Secondary Structure 5 pend
STRIDE _— )
Author Sec. Struc. AWA H: alpha helix

Sequence Chain View
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Author Sec. Struc. —
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2RIEET —FDHEE

« PDBOAYA 5
— MR EEZTRELI=- AN

HELIX T 1TALAA 23 ASPA 36 1
SHEET 1T ST4LEUA 12 ALAA 20 O
SHEET 2 ST4META 1 GLYA 9 -1
SHEET 3 ST 4LYSA 50 GLU A 56 1
SHEET 4 31 4 GLU A 42 ASP A 46 -1

» MRTEEDD

— A EDHFHHOKFRBEER YT —I -
“—mEA)MSFHIET S

CEHD
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DSSP

o MIRIBEICEDWT2RIEBEFHITET SV
ko7
- KB ERYNT—IIZEDNTHIE
— DSSPM H 41 (H: a helix; E: B strand)

# RESIDUE AA STRUCTURE BP1 BP2 ACC N-H-—>0 0-—>H-N N-H-->0 0——>H-N TCO KAPPA ALPHA PHI  PSI
1 TAN 0 0 116 0, 0.0 19,-2.8 0, 0.0 2,-0.5 0.000 360.0 360.0 360.0 151.3
2 2AT|E -A 19 0A 91 17,-0.2 2,-0.3 19,-0.1 17,-0.2 -0.900 360.0-168.8-101.0 123.5
3 3AY|E -A 18 O0A 5 15,-2.8 15,-2.8 -2,-0.5 2,-0.3 -0.774 9.0-143.9-112.6 155.1
4 4 AK|E -Ab 17 51A 64 46,-1.7 48,-2. 17 -2,-0.3 2,-0.5 -0.882 3.2-156.2-118.4 148.5
5 5AL|E -Ab 16 52A 0 11,-3.4 11,-1.9 -2,-0.3 2,-0.6 -0.995 1.8-161.2-126.9 124.5
6 6 AI|E -Ab 15 53A 60 46,-2.8 48,-2.5 -2,-0.5 2,-0.6 -0.954 13.6-159.1-104.6 116.9
1 7TALJE +Ab 14 54A 6 1,-2.2 7,-1.8 -2,-0.6 2,-0.4 -0.907 18.6 174.1-100.8 117.1
8 8AN|E +Ab 13 55A 75 46,-3. 1 48,-2. 4 -2,-0.6 5,-0.2 -0.695 26.5 149.4-117.6 69.5

(&)
23 23 AA|H)> S+ 0 0 25 -2,-0.3 4,-2.9 1,-0.2 -0.2 0.805 117.0 60.8 -63.5 -35.1
24 24 AAJH) > S+ 0 0 49 1,-0.2 4,-1.0 2,-0.2 -1,-0.2 0.859 109.0 44.1 -63.5 -33.4
25 25 AT|H|> S+ 0 0 60 -3,-0.5 4,-1.9 2,-0.2 ,=0.3  0.918 112.7 49.9 -79.2 -41.4
26 26 AAJH) X S+ 0 0 0 -4,-1.9 4,-2.8 1,-0.2 ,-0.3  0.912 107.5 57.1 -63.5 -36.6
2] 21 AE|H] X S+ 0 0 6t -4,-2.9 4,-1.9 1,-0.2 -1,-0.2 0.855 107.8 46.7 -59.9 -38.3

"Kabsch & Sander, Biopolymers 22, 2577 (1983).



Al (1)

TI/BICk->TEYH
T UV2RIBENHDH
EOMERARS

« BRIFISEDE I\
B([ZDLVT. a helix.
B sheet. coilllZ&FEN
BT/ ho kL
=tmn*

a helix B sheet Coll

Ala 119 38 71 228
Arg 22 12 44 78
Asn 35 15 83 133
Asp 39 15 57 111
Cys 15 12 27 54
GIn 40 20 35 95
Glu 62 5 46 113
Gly 45 32 155 232
His 33 9 32 74
lle 38 29 39 106
Leu 94 41 61 196
Lys 67 22 86 175
Met 12 8 8 28
Phe 33 18 31 82
Pro 18 9 58 85
Ser 57 25 120 202
Thr 47 32 77 156
Trp 18 9 17 44
Tyr 22 22 56 100
Val 74 51 56 181

890 424 1159 2473

"Chou & Fasman, Biochemistry 13, 211 (1974).
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2 RFg1E

SRR tER] (2)

7\/E&

Lz, 2

2 RH5

EDENEZEKRKH D

- EDTI/ELTP sheetz

EYIZKLN?

2RBEC EICTFILHE

2 “h\,\f&é

a helix B sheet Coll Total

Ala 0.522 0.167 0.311 1.000
Arg 0.282 0.154 0.564 1.000
Asn 0.263 0.113 0.624 1.000
Asp 0.351 0.135 0.514 1.000
Cys 0.278 0.222 0.500 1.000
GIn 0.421 0.211 0.368 1.000
Glu 0.549 0.044 0.407 1.000
Gly 0.194 0.138 0.668 1.000
His 0.446 0.122 0.432 1.000
lle 0.358 0.274 0.368 1.000
Leu 0.480 0.209 0.311 1.000
Lys 0.383 0.126 0.491 1.000
Met 0.429 0.286 0.286 1.000
Phe 0.402 0.220 0.378 1.000
Pro 0.212 0.106 0.682 1.000
Ser 0.282 0.124 0.594 1.000
Thr 0.301 0.205 0.494 1.000
Trp 0.409 0.205 0.386 1.000
Tyr 0.220 0.220 0.560 1.000
Val 0.409 0.282 0.309 1.000

0.360 0.171 0.469 1.000

p(sfa)=

n(a)

13



2 RFg1E

SRR tER] (2)

« PI/BRTEIZ, 2048

EDENEGZKDS

— EDT7Z/EEEB sheetr
EYIZKLN?

2RIEEC EICTFTERE
BNERGSL

2RIEEDFHEIET
=3[P el = A

a helix B sheet Coll Total

Ala 1.45 0.97 0.66 1.00
Arg 0.78 0.90 1.20 1.00
Asn 0.73 0.66 1.33 1.00
Asp 0.98 0.79 1.10 1.00
Cys 0.77 1.30 1.07 1.00
GIn 1.17 1.23 0.79 1.00
Glu 1.52 0.26 0.87 1.00
Gly 0.54 0.80 1.43 1.00
His 1.24 0.71 0.92 1.00
lle 1.00 1.60 0.79 1.00
Leu 1.33 1.22 0.66 1.00
Lys 1.06 0.73 1.05 1.00
Met 1.19 1.67 0.61 1.00
Phe 1.12 1.28 0.81 1.00
Pro 0.59 0.62 1.46 1.00
Ser 0.78 0.72 1.27 1.00
Thr 0.84 1.20 1.05 1.00
Trp 1.14 1.19 0.82 1.00
Tyr 0.61 1.28 1.19 1.00
Val 1.14 1.64 0.66 1.00

1.00 1.00 1.00 1.00

14



2 RigE iz g R (3)

o VI/BRMD2RFEE T RAER]

(s\a) p(sla):  TI/ERalH B2 REESD TR

P p(s):  2RIGESD T HERER
> p(s) Poai  T3/BRabi2 RiEiEsE LSRR, T
EHERTEDLGLELD

-7 3/ Bad 2 RigEsH B AE M

« BESIDI5GE

p(slsz\alaz)z [Z)[S2 S, ) ( 1‘31) ME2(ZH T 52 RIBEDHE
( ) (1‘a1) MERIIMBLID2XRIEE O

TI/BRICE DTN ERE
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BC 5 D 2 RigE itz pftEml (1)

* seq_score.xlsxx4&raO—K
- REOEILISTI/BOP, DEEREYHIT
- BREOEIICEFZEASD

— ProductlZ. #®D&EEFIHa helixkEo1=15E . B sheetx &
S>1=158&. coilx o =155 D RATIHRRINDS

+ 1PGAM23-365%E (AATAEKVFKQYAND) M 2R
¥ & T2 R LB [A]

a helix 1.45 1.45 0.84 1.45 1.52 1.06 1.14 1.12 1.06 1.17 0.61 1.45 0.73 0.98 .
B sheet 0.97 0.97 1.20 0.97 0.26 0.73 1.64 1.28 0.73 1.23 1.28 0.97 0.66 0.79 0.25
Coil

— Xa7I1%a helix®HEO N —FE K=Y
— ZOBRFlEa helixZx&EYPT LN EAHMNS

16



EEHI D2 RiEER B AER (2)

« 2RIBENGZONT=FFIZ. EQTI/EEMN
WL TN ERT HEIRELTHFIATES

psla) p(s,a) plafs) - ofela)o(a
36~ o))~ pla) - P2)= Pl

. 1PGAO)1 145% (I\/ITYKLILNGKTLKG)

eeeeeeeeeeeeeee

—Q hellxl lj: 1 145% (O 31)4:") 23 3655_-.;
(4.14) QECHIMELTLNAZ EAHMNS

17



F—AOER

e ChoukFasman®DT57—ARIIEEICHILND T, IH
HEDOPDBZRWTCT—34E#HIT S
s KB ET—2DRYIZTEE
— 5l Z [Xhen egg lysozyme (PDB ID: 3AW67%:E) &
100%E2 5| M —E 9T 5T RJI(E669H 5

» FULEBENZRWN =T —3IR—RZ&ES

— %C’CIIPISCES%\BT‘LEIE’EB’\L\T:PDBODUZF
15

¢ 2RFEEIIDSSPERVNTRE
— EENRRDEEOLIYREELAH S

*http://dunbrack.fccc.edu/PISCES.php 12




& T—3D1ERGE

dssp-2.0.4-win32.exe&count.plE& Y

—KkL. TRIMYTIZRTE

ABRA—k A= a—H 5T Windows A7 LY —
1B b o S bR T 5ok )

LT Z3E1T

C:¥Users¥student>cd Desktop
C:¥Users¥student¥Desktop>dssp-2.0.4-win32.exe 1pga.pdb > lpga.txt

C:¥Users¥student¥Desktop>perl count.pl 1pga.txt > count.csv

A

= kSt f-count.csvEX 7 )L w4 L TRAL

19



EERE 1

. BEOR—UHBAYHYAO—KLIznew data.xlsEF|FE

LTT7S/BRD 2K

&1a 2 AR

AP, EHEE &,

. a helix, B sheet. coillZNZENIZDUNT, 2REER L
ZLOILKTEHEBAONDTI/BE, 2RIBERKZEL

12T BEZZONDTI/BETNEN2DT DEIT &K,
. CCTKROT=P, ,DfELseq_score.xIsxzxFALYT, 1PGA

MD42-555 5 (EWTYDDATKTETVT) D 2 A& & RS 5%
ERRXI7ERKDEL, COEFITE D2 R IEEEZHEHEY

BFH?
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BiEEHEREE

)

LI=20—JBkD LD,
Hi—iaE R ME

« DSSPOACCHSLD{EIZ
B EHEREAEICHES

o TI/BEDREFSIZEDT
KREEMNELGLDT. Ala-
X-Ala (F1=[EGly-X-Gly)
/\79‘4\' 35(7—%)%0)7‘ Sanner et al. Biopolymers 38, 305 (1993)h\i55|
B0 BIE T R EH CH o e
Sf-. BEEHELERS
L‘CEO%L\W(L%)

o NFITEMIT HRIIZEN @

Solvent Excluded Surface (SES)
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Ey LS e

D LEER

- TRMEZEUN-PDBDJALD
25,

S:EU\ %7~/E&®7§9%E§tmx

==

it &
« TI/BDBBIEICTERBE

=

LERTHEEITOLDE

HEZEE
« HKHETI/BRDBIKEEL

)<l¢f

MREL BKETI/BEDE

LS

== LY

E%l_

uy

ENNSNZENDHLMD

BEEHE
Ala 0.21
Arg 0.39
Asn 0.38
Asp 0.43
Cys 0.10
GIn 0.41
Glu 0.44
Gly 0.33
His 0.28
lle 0.11
Leu 0.13
Lys 0.48
Met 0.17
Phe 0.12
Pro 0.34
Ser 0.34
Thr 0.30
Trp 0.14
Tyr 0.17
Val 0.13

22



3D profilejx

» TE/BRICKST, ENMFOIRE | (2R18
ERBEEHE)NELTSD
s NRIFIFILABENORDHLHZENTES

o IKEEMNS, BEITSTI/HERHEHTTE
ITBHBSHIA—ILT 42 [BRE

23



Bowieb D AiE(1)

« BFREDOKREDIS., #B%

o THIZEHEE (. B.F

« FREAOBFEZELREIR

ZEEL. Gly-X-Gly~T Area buried [A
FrROFEZEHERERE O 4|0 8|0 2|0
D E%Area buriedéd %

RF(BEZ=EL)ITED
NTULSEIE ZFraction
polar&9 %

Dith) ZMNA TI8FEFED
RIREER

Bowie et al. Science 253, 164 (1991). 24

Fraction polar



Bowieb MDA iE(2)

1. 1REHIZR->TERRIOLIVDIIRFE 1ZXKD S
— f5|:E B, Ea P,a Ea P,a B,a Ea P,a B,a
2. ri%iﬁm‘“%ifohleﬁs%O)i%iﬁ(env)lizr*a‘('fé')’
= /EEEA (seq) DHIRTESE | p(seqlenv)ZKkH B
— 1REHDERIAVIIHIIEEZZ ., KR avDIR
BIZBIT4A7I/BOHIRERDETIELT S
3. TI/EEEEHDFEHHIRERLDLEZKROH S

esens) LTPEFM) o plany)

Ind
N/

plsed)  [Yp@) = P@)

=1 25




Bowieo M A% (3)

» AABIET AN
= /BadRFEenviZH (TS5

_ZE

3D-1Dscore=1In

p(alenv)

p(a)

logZx &b ETHE
MTHETS

Environment
cess  |WIElYlLlilvimlaleglPplc|T|s|o|N|E|D[H|KIR
Bia 1.0011.32]0.18|1.27|1.17| 0.66 | 1.26 |-0.661-2.53]-1.16|-0.73|-1.29|-2.73|-1.08 |-1.93 | -1.74 | -1.97 | -0.34 | -1.82| -1.67
Bip 1.17]0.85]0.07 | 1.13 | 1.47 | 1.09 | 0.55 |-0.79|-2.02|-0.94 | -0.22|-1.12|-2.91 |-1.67 |-1.42|-1.93 | -2.56 | -1.91 | -2.69{-1.16
By 1.05]1.45]0.47]1.10] 1.11 | 1.02 ] 0.98 |-0.91 |-1.92| 0.26 |-1.22|-1.53|-2.81|-1.17|-2.42|-2.52|-1.76 | -1.12]-2.59 |-2.16
Baa 0.50|0.90 ] 0.85]1.01 | 0.63 | 0.68 | 1.12 |-0.69|-1.48|-2.21}-0.10]-1.50 |-1.47 | -0.23|-0.61 |-0.71 | -1.62] 0.23 |-0.78| 0.06
B2 0.01 |1.18]1.08 | 0.76 | 1.31 | 1.06 | 0.64 |-1.55]-2.26|-0.49 |-0.87 |-2.27 |-1.77 |-1.22|-2.07 | -1.07 | -1.41 | -0.77 | -1.14 | -0.20
B2 1.02]|1.05]1.12|0.84 { 0.81 | 0.60 | 0.90 |-0.66|-1.66| 0.19 |-0.05|-0.76 |-1.17 |-0.76 | -0.66 | -1.35|-1.28 | 0.46 |-2.34|-0.80
B3a 0.92 |-0.03] 0.58 | 0.15 | 0.04 |-0.02] 0.89 |-0.57|-1.86 |-0.68 |-1.56 |-0.57 |-0.96 | 0.22 |-0.06 ] 0.08 |-0.50| 0.73 | 0.43 | 0.96
Bap 0.75 | 0.81 | 1.30 j 0.18 | 0.54 | 0.56 |-0.57|-0.83|-1.93|-0.34 |-0.54 |-0.44 |-0.74 ] 0.21 |-0.24|-0.14-0.86 | 0.82 |-0.53] 0.13
By 1.07 | 0.70 | 1.13 | 0.35 |-0.17|-0.03| 0.23 | -0.96-0.98 |-0.13|-1.20 | -0.53 |-0.54 | 0.05 | 0.04 |-0.36|-1.05] 1.01 | 0.10 | 0.68
Pia .1.35|-0.82]-0.59]-0.52|-0.24| 0.10 |-0.03| 0.73 |-0.49|-0.25| 0.95 | 0.31 | 0.34 |-0.14|-0.54 {-0.17 |-0.25}-0.52 |-0.21 | -0.28
Pi1p 0.36 |-0.49] 0.17 |-1.03| 0.20 | 0.46 |-0.27] 0.64 |-0.82|-0.55] 1.49 | 0.93 | 0.33 |-2.27|-1.32|-0.73|-1.07 | -0.42|-1.21|-0.77
Py -1.26|-1.20]-1.31]-0.62|-0.23]-0.01 |-1.19| 0.46 |-0.24| 0.66 | 1.35 | 0.56 | 0.49 |-0.63|-0.13]-0.61] 0.38 |-1.12]|-0.74 |-1.28
Poa -1.14|-1.43]-0.791-0.35|-0.54|-0.48]-0.45| 0.06 |-0.50|-0.26 | -0.93|-0.05|-0.18] 0.55 |-0.05| 0.56 | 0.28 | 0.06 | 0.61 | 0.50
P2p -0.79|-0.54|-0.84|-1.30]-0.33] 0.13 }-0.72|-0.55|-0.98 |-1.20 | -0.57 | 0.84 | 0.59 |-0.08|-0.16 | 0.32 | 0.19 |-0.87 | 0.59 0.10
P2 -0.821-0.86|-0.51]-0.70]-1.09]-0.88 |-0.89|-0.15|-0.40| 0.44 |-0.60] 0.06 | 0.26 | 0.27 | 0.50 | 0.27 | 0.49 | 0.13 | 0.44 | 0.30
Ea -135]-220|-2.10]-1.58]|-2.76]|-1.10]|-0.72| 0.46 | 0.68 | 0.04 |-0.44]-0.17]| 0.15 | 0.36 | 0.28 | 0.59 | 0.44 |-0.18] 0.13 |-0.34
Ep 0.64 |-0.901 0.30 |-1.66|-1.47{-1.74|-0.68| 0.06 | 1.46 |-0.96]-0.24| 0.14 | 0.65 |-0.19|-0.06 | -0.16 |-0.78 | -0.83 | -0.52|-0.49
E -2.14|-1.90]|-0.04|-1.19|-1.61{-0.91|-1.67] 0.12 | 1.13 | 0.20 |-0.46] 0.12 | 0.32 |-0.03| 0.41 | 0.03 | 0.22 |-0.25]-0.14 -0.32

ODRAINDBIZDWNT. 7
HIRTERZETHE
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Bowieo D A% (4)

e 3D-1D scoreZHUW\NT, 526N 1=B25IZDUNT., £
DEF|DHIREREHETES
« 3D-1D scorezfiiERFER AT 1T (3D profile&

) EHET ET. OAZTVWHIRERZE5 257
SAUANERDBENTES

Gap
Amino acid type penalty

Position| Environment

_in fold class A C D E F G ..._ R S T V W Y Opn Ext
1 E 12 -48 22 3 -190 113 ... -32 32 12 - 214 -84 2 0.02
2 B; 6 5 -128 -135 105 -166 ... 80 117 76 60 102 112 2 0.02
3 Ea 48 44 44 59 -220 68 -34 15 17 110 -135 -210 200 200
4 P2a [} -83 28 58 -143 50 50 -18 5 48 114 -9 200 200
5 Ea 48 44 44 59 -220 68 -34 15 17 110 -135 -210 200 200
] Paa 8 -93 28 56 -143 50 50 -18 5 48 -114 -79 200 200
7 Baa -69 10 -162 -N 90 -149 8 -147 -150 68 50 a5 200 200
8 Ea 48 -44 44 59 -220 68 34 15 17 110 -135 -210 200 200
9 P2a -] -83 28 56 -143 50 . 50 -18 -5 <48 -114 -7 200 200
10 Bia -8 73 197 -174 132 -253 . =187 -273 129 868 100 18 200 200
» . . - . . . . . . . . . 27




3D profile;ZD A (1)

s IIMEEIFEIEYRFESN LT N EEH

ALT-. ZZEDHRE

J DR

— Actin&heat shock protein(ZE2 SR TEIX(F &

AETEWLDY, IR EEFBULTNS

— Actin®3D profileZ,

ILVS &, actin

5 5 DESF

[ZRLYTheat shock proteinmMEWLNAAT7ZRY
o FRRIFILIAFEEIZDULIT3D proflle’&n‘f%:L

THE. 5Z2oN=BIIES
ZIEIT L TESLSTA— )L|~n..,.=

B9 HIIAEE
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3D profile;ZD A (2)

Actin Heat shock protein
PDB ID: 1ATN PDB ID: 3HSC
(ASHD H)
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3D profile;ZD It (3)

o FRIFEEDEH

—FAIZERAL-ENE., FRBEOESEEZTF
E']%J_O)*E‘x@?a*ﬁ&?_%

—~FHARBERTOEEDLLENTESIEZH, ., KR
LIz 1+33D-1D scoreZEFALNT RIS E
DIEEZFLMTES

— Verify3D

(http://services.mbi.ucla.edu/Verify 3D/)

Lithy et al. Nature 356, 83 (1992)3°
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R EELLE(2)

PDB ID: 1IWW9

PDB ID: 1INDO
(ASHDH)




IAREELEER(3)

1.

RCSBNDHE—LR—IZEERL

2. EERD A=a—Mm sl Analyze | —TSequence &

3.

Structure Alignment % &R

RCSB PDB  Deposit + Search~ Visualize ~ [iE\7&Rd Download ~ Leam ~ More ~

Sequence & Structure Alignment

Protein Symmetry

- 2 L An Information Po| : I
— 107958 Biological Structure Quality } ID, author, macromolecule, sequence, or ligands

= . = - Macromolecular S i i i
PROTEIN DATA BANK Map Genomic Location to Protein | Browse by Annotations

—101 B0y EMDataBank -
ALl D g A WIS i pary Toos mm

LITDEDIZERTEL. TAlign]

1IWW9 [

1WW9 INDO
—
Select Associated Chain ID Select Associated Chain ID
A (Seq: MANVDEAILKRVKGWAPYVDAKLGFRNHWY ...} ﬂ A (Seq: MNYNNKILVSESGLSQKHLIHGDEELFQHE...)

JCE algorithm ﬂ m More Options

JCE algorithm
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A AEELER(4)

« FFLEDIEE
— Z-Score: 5.86 (CDEMNKELMFE(BARIZFELL
I HEERHIELY)

>4.5 family level similarity

4.0-4.5 superfamily level similarities, strong function related similarities or strong recurring fold

3.7-4.0 twilight zone where some similarities of biological significance can be seen

<3.7 similarities of low significance, but still some biologically important similarities can be
revealed, but interpretation normally requires additional evidence.

— RMSD: 4.34 A9 ACalR FRE D T EEE])
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Z-scoreD =k

» BUNDEDIAFEEET T LICHERLT-

ETIT.BARICERIREEU L BLLU AR EE
DRT NE DM SHHE: $€*pk3‘é
« S(2) = p&iidz 7N

Ez-scoretﬁ'é

~S(3.7)=2.2x10%4

— S(4.0)=6.3 x 105
— S(4.5)=6.6 x 106

IE%E’ ‘ﬁ‘ﬁ

\ EES(Z) -




IAEELEER(5)

Select Comparison Method Tl blast2seq &% R
3‘%)& LA T A A RREND

1WW9:

INDO:

blast2seq

1WWO :

INDO:

1WWO :

INDO:

1WWO :

INDO:

CE(—&B)

1WWO :

INDO:

1WWO :

INDO:

52

100

109

146

165

13

64

76

126

141

GEPKTLKLLGENLLVNRI-DGKLYCLKDRCLHRGVQLSVKVECKTKSTITCWYHAWTYRW 99
G+ T K+ + ++V+R DG + + C HRG L V VE C YH W +
GDYVTAKMGIDEVIVSRONDGSIRAFLNVCRHRGKTL-VSVEAGNAKGEVCSYHGWGEF-- 108

EDGVLCDILTNPTSAQIGROQKL——=————— KTYPVOQEAKGCVEIY-LGDGDPPPL—-———-— 145
G A A P + + L H* V+ G FIY D + PPL
--GSNGELQSVPFEKDLYGESLNKKCLGLKEVARVESFHG--FIYGCFDQEAPPLMDYLG 164

——ARDTPPNFL-DDDMEILGK--NQITKSNWRLAVEN 177
A P F +E++G +IK+NW+ EN
DAAWYLEPMFKHSGGLELVGPPGKVVIKANWKAPAEN 201

KE=——mm=o=—= APYV---DAKLG--—--FRNHWYPVMFSKEINE-GEPKTLKLLGENLLVNRID-GKLY

1 RN RN LErrrrrrrrrrr e rrrrrrrrrrr e e e pre
KILVSESGLSQKHLIHGDEELFQHELKTIFARNWLFLTHDSLIPAPGDYVTAKMGIDEVIVSRONDGSIR

CLKDRCLHRGVQLSVK---VECKTKSTITCWYHAWTYRWEDGVLCDILTNP----TSAQIGRQOKLKTY-P

PEEEEEEEE | |1 LEEEEEEEr e et FEEEEEEEE |
AFLNVCRHRGKTLVSVEAGNAK----GFVCSYHGWGFGSN-GELQSVPFEKDLYGESLNKKCLGLKEVAR

VOEAKGCVFIYLGDGDPPPLARDT--PPNFLD---DDMEILGK---NQITKS--NWRLAVENG-FDPSHI

LErrrrrrerr et rrrrd NERRRRN LTt 38
VESFHGFIYGC-FDQEAPPLMDYLGDAAWYLEPMFKHSGGLELVGPPGKVVIKANWKAPAENFVGDAYHV



I AEELEER(6)

el LEER (blast2seq) B
— E-value: 3 x 10-5, Identity: 26% | -t i S

ILARFEE LR (CE)

— Z-score: 5.86, RMSD: 4.34

T HE

— 1IWWO9: carbazole 1,9a-dioxygenase
— INDO: naphthalene dioxygenase

E AL B $EE BR R AVER S M —family
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Gan et al. Biophys J. 83, 2781. 38



ELHI AU TN THILABENRGSHH

o RALPILXITILIE
JONTENHO>TLSIEES
— FALEEIZLH>TRMSD @

MREES

o NALFUERHIZRFDIGE

— FCERRECHIMNELLR
INJBERTELGS 248
&5

- RERTH8EE(BR)”
- EHIEZ<AEL

NS e 1MDT
NN %4:1DDT

"Guo et al. Proteins 67, 548 (2007). 1JIGA (20-27) 1P35A (277-284)



IUiAEEFEL R EE ()

Ras-binding Ubiquitin Immunoglobulin-binding
domain of c-Raf-1 PDB ID: 1UBQ domain of protein G
PDB ID: 1GUA PDB ID: 1PGA

(BEHD#)
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g1k (2)

we
[ 5]
v d ﬁ/ 1PGA
7
o BEAIEEER o BEAIEEER
— No hits — E-value: 0.010
o VAREELE o AIARBELLER
— Z-score: 4.25 — Z-score: 3.29

— RMSD: 2.20 — RMSD: 3.13
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I iAEEFELE SRR - MR (3)

_

)
‘Swill/
| 1UBQ \j/ l/ 1PGA
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AEEDEMEN o B -ITAEEDFEL
=18 FEHVELY
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MRBES AT AN

s IMBEZTILABEHRLUEICEDWTHEE

IZHEEL-T—3R—X
— SCOP (http://scop.mrc-Imb.cam.ac.uk/scop/)

EICAFICKDTHE

Class — Fold — Superfamily — Family
— CATH (http://www.cathdb.info/)

FITHEHICKH73E

Class — Architecture — Topology —
Homologous Superfamily
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SCOPIZEITA[ERE (1)

« Family: E25|—EEHABI1230% L EHY . HH1k
MG EZERNBHO N LTED

» Superfamily: B2 5 —BUE FIELD., AL{ARFEEE

BEREDFELIMED S, EIELEZBERAHES

nosLM

. Fold - FR2REEDERELNMAD—DFELCE
L EEGEEEBERIEE0NED

—>1‘%£ FAUEIIBEED/\yF TP RAaY—

LAV NVEDYEBIEFEIEGMEICER

http://scop.mrc-Imb.cam.ac.uk/scop/intro.htm
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SCOPIZEITAH[ERE(2)

« RCSB®MAnNnotations?J%EH<

Macromolecule Annotations for the Entities in PDB 1GUA

Domain Annotation: SCOP Classification

SCOP Database (version: 1.75) Homepage

G proteins Rap1A Human (Homo

A diguaa_ Alpha and beta P-loop containing nucleoside P-loop containing nucleoside
proteins (a/b) triphosphate hydrolases triphosphate hydrolases

B diguab_ Alpha and beta Deta-Grasp (ubiquitin-like) Ubigquitin-like
proteins (a+b

Macromolecule Annotations for the Entities in PDB 1UBQ

Domain Annotation: SCOP Classification

sapiens) [Taxld: 9606]

Ras-binding c-Raf1 Human (Homo
domain. RED RBD sapiens) [Taxld: 9606]

SCOP Database (version: 1.75) Homepage

A diubga_ (Alpha and beta proteins (a+b) Xbeta-Grasn lubiquitin-likeﬂ‘ Ubiquitin-like ) Ubiquitin-related Ubiquitin Human (Homo sapiens) [Taxld: 9606]

» IGUAMBEEE1UBQTIESuperfamilyL XL

ET—H

all
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EHERE2

1. IGUAODBSEE1IPGAD ASE D ERFI| L &5
(blast2seq) EALIRIEELLER (CE) Z21TL)Y,
E-value&kZ-score. RMSD# &t &

2. IPGANET 5. SCOPMClass, Fold,
Superfamily. FamilyZ &+ &

3. 2%, 1UBQ. 1GUAMc-Raf-1 RBDAE
?%Class Folc Superfamilys Family& Lk
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