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1. ChimeraT1PGAZ i<
— a helix, B sheet (M fTH LV W M 1T) FFEER
2. A=a—®MITools]—ISequence]—

[ Sequence]
—a helixmW&ER . B strandhix

& 1PGA (#0) chain A

File Edit Structure Headers MNumberings Tree Tools Preferences
1PGA (#0) chain A1 MTYKL | LNGKTILKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATK
1PGA (#0) chain &1 TFTVTE

1PGA (#0) chain A (56 non-gap residues) Quit| Hide | Help




Rig

3 ‘ﬂn:d)ﬁﬁﬂ'b\ (2)

1. RCSBOY A F,TIPGAZRTT S

2. Sequence&7

J &K

3. l;L'Fd)cJ::)l:Author Sec. Struc.’&%ﬁ

Mouse over an annotation to see more details. Click
on any annotation to enable Jmol.

Add an Annotation

Select
Domain Assignment
CATH
Domain Parser
. Protein Domain Parser
Domain Assignment from Sequence
i PFAM
nterpro
Secondary Structure
STRIDE
Author Sec. Struc.

Chimera® 2k #& & & Author
Sec. Struc.|ZE DL\ TLVAC
EDHhB

Sequence Chain View

““““““H —

POEMTYKL I LNGKTLKG ETTTEAVDAATAEKVFKQYANDNGVDG EWTYDDATKTFTVTE
PDE { 10 20 30 a0 50 56

DS5P—

DSSP Legend
7, Titurn

E: beta strand
empty. no secondary structure assigned
5 bend

n N H: alpha helix

Sequence Chain View

scor @@Immunoglobulinzbindingprotein[Gldiff érent/constitue nt--
— A A A A RN N Ny _

W WV VIV VIV

AAAAND N
Awrthor Sec. Struc. — —— —

VVVVV IV
POEMTYKL ILNGKTLKG ETTTEA\-’DAATAEK\-’FKQYANDNG\-’DG EWTYDDATKTFTVTE
PDE 10

20 30 20 5o 56

Author Sec. Struc. Legend
E beta strand

oW i H: alpha helix
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2RIBEET —RADHFK

« PDBOAYA M5
— A EERELI AN

HELIX 1T 1ALAA 23 ASPA 36 1

SHEET 1 ST 4LEUA 12 ALAA 20 O
SHEET 2 ST AMETA 1 GLYA 9 -1
SHEET 3 S14LYSA 50 GLU A 56 1
SHEET 4 S1 4GLU A 42 ASP A 46 -1

» IAEENS

- I ABEDFHH KRB ERYIN I —JPLEHD
—mEA)ILFHIET S
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DSSP

o TAEEICEDWNTC2REEZTHITET SV
ko7
— KEFFEERYET—IIZEDWNTHIE
— DSSP® H 71 (H: a helix; E: B strand)

# RESIDUE AA STRUCTURE BP1 BP2 ACC N-H-—->0  0—>H-N  N-H—>0  O0—>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 O0A 91 17,-0.2 2,-0.3 19,-0. 1 17,-0.2 -0.900 360.0-168.8-101.0 123.5
3 JAY|E -A 18 OA 5 15,-2.8 15,-2.8 -2,-0.5 2,-0.3 -0.774 9.0-143.9-112.6 155.1
4 A4AK|E -Ab 17 51A 64 46,-1.7 48,-2.7 -2,-0.3 2,-0.5 -0.882 3.2-156.2-118.4 148.5
5 SAL|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 O6AI]|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 7TAL|E +Ab 14 54A 6 1,-2.2 1,-1.8 -2,-0.6 2,-0.4 -0.907 18.6 174.1-100.8 117.1
8 B8ANJE +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 5-0.2 0.805 117.0 60.8 -63.5 -35.1
24 24 A A H| > 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 3,-0.3 0.918 112.7 49.9 -79.2 -41.4
26 26 A AJH| X S+ 0 0 O -4,-1.9 4,-2.8 1,-0.2 5-0.3 0.912 107.5 57.1 -63.5 -36.6
21 21 AE|H] X S+ 0 0 61 -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).



2 RigiE itz B ftE Rl (1)

TI/BICk-TEYX
FTUL2REENH I
EOIMERARS

« AXIXISEDZ 1\
B(ZDLVT. a helix,
B sheet. coilllZ&FN
BT/BZEhoUkL
= 31N

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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2R

Sz R E R (2)

« 7/

&2, 2

2 R

EDENEZEKDHS

— EDTZ/BEB sheetr

EYIZKLN?

2RIEE EICTFEHE

2 ‘75\,\7‘&6

a helix B sheet Coill 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
Gln 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(sla)=

n(a)

13



2R

Sz R E R (2)

2 RH5

ﬁ@ﬂéé*bé

— EDTZ/BEB sheetr

EYIZKLN?

2RIEEC EITTREHE

3 sh\,\@é

2REEDFEEIST

ZAE KL

a helix B sheet Coill 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
Gln 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
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2 RigiE itz B ftE Rl (3)

o T2/ 2X¥g1ER B AER]

(s\a) p(sla):  F3/Bal=H i B2 RIEESD HIRHE

P p(s): 2RIEBESDIFHHITHESR
s,a p(S) Psa S/ a2 RiBEsELHTERIL, Ty
EEEARTEDGLFLD
-T2/ Brad 2 REEsH B tER
» BEHDIZE
(S sz\ala ) p(S2 S 4,8, ) (1‘5\1) fIE2(<H1T 2R BEDHE
HERIZGIEL1D2RIEEAS
(52 az)p( 1‘6\1) S/BRICKBEVNERE

B p(si\ai)
Psl...sN,al--'aN B H p(Si)

1=1
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BC 51 D 2 R ig&E B AdE ] (1)

« seq_scorexlsxxA > O—k
_REOLILIZTI/BOP, DEEEEY
- BEOEILIZESEAS

— ProductlZ. FDEESHa helixxEoT=15E . B sheetx &
S1=15 8. coillZF & =1GE D AATHNRIRINDS

. 1PGAO)23 36?%«_-.-_ (AATAEKVFKQYAND) M 2%

eque

a helix 1.45 1.45 0.84 1.45 1.52 1.06 1.14 1.12 1.06 117 0.61 1.45 0.73 0.98
shee
oil

Se
B 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

— Xa7Il%a helix®EHEO N —FE KRS0
— ZOBRFlLa helixZx &Y PT LN EAHMNS
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BC 51 D 2 Rig&E 2 B AER] (2)

« 2RIBENSGZAoNT=FFIZ, EOTI/EEN

@ CWhOMNERT HEIRELTHAL

p(sla)  p(s,a) _ plals)

I TES

6 PGl p@) PO PRl

eeeeeeee

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

o helixi= 4. 1_147E 5 (0.31) LU 23-36H R
(4.14) DEFIAELTNB-EA DM
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T—RDEF

e ChouékFasman®T—2IFIEREIZCHULND T, IH
HEDPDBEXHWTCT—3%EHT 5
s VIKBEET—2DRYIZEE

— Iz IEXhen egg lysozyme (PDB ID: 3AW6%:&E) &
100%ELH A —HT HT M) IL728H %

o FPILIZERFIZBR OV =T — 2R —R %S

— é:’CliPISCES*b\BI'_'LE|$€'|3AL\7°:PDBODUZI~
15

¢ 2MFEEIXDSSPERALTRE
— EEARRDE-EOLIYBREENH S

*http://dunbrack.fccc.edu/PISCES.php 18




& T —2DERIE

dssp-2.0.4-win32.exe&count.pl&E& Y

—KkL. TRIMYTIZIRE

ABA—krAZa—m T Windows R T LY —
L1—-Ta< o kTRV T 1% E)
LITFZ&E1T

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

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

m

ks t=count.csvER JIL1) oL THIK
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EE R 1

. BEOR—UMSLA D O—KLTznew data.xlsZ ¥
LTT7I/BED 2 RiEE T B(E

AP, ZETE & &L

. d helix, B sheet, coillENENIZDNT, 2 RIEERZ K
LTI EHEBEZAONDTI/EE., 2RIEBERBEL
12T BEZEZONDTI/BETNEN2DT DEIT LK,

. CCTROHI-P, ,DiE&Lseq_score.xlsxzALVT., 1IPGA
MD42-555 2 (EWTYDDATKTETVT) D 2 RA&EE RSB
ERAOATZEROHEL, COEFXED2REEZTHEHEY

BFUNH?
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BiEEHEREE

)

L= 0—J 3D DE
i — s 0K R HH 3R

. DSSPODACCj:WAO)f'E'IZJ:

. 7\/ﬁa0)j(§§kctof
REEMNEGTLHDT. Ala- \
X-Ala(F1=[LGCly-X-Gly)
Aj?l\' }3(16%0)75/ Sanner et al. Biopolymers 38, 305 (1993)m 551 A
BMOBERERERECE " -
Sl BEFZEHELERE
L’CE!(H%L\M’L%

o DFICHEMTHEIITERN Gﬁspm

Solvent Excluded Surface (SES)
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E LS

D LEER

- TEMSZERULN-PDBDOY XD

25, B

it &

« PI/BOEEIT LI
HEZHE
« HKHETI/BBOBHELE

%

SR THEAT HELDZE
EO.BTI/BOBEZEHE

NREBEKETI/EED A

LS

== L4

E%L

-H

ENINSWNIEN LMD

B EHE
Ala 0.21
Arg 0.39
Asn 0.38
Asp 0.43
Cys 0.10
Gln 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 profilej%

» TI/BRICE ST ENAFOIRIT | (2R 18
EREEZFHE) NELD

» NRIBITILAFBENDORKRDDIIENTES

c TKIEENS. BETAHTI/EEECHIEHTTE
TR SHEITA—ILT 12T A
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Bowieb D A;E(1)

« BFREODKREDSSL. #B%

o CHIZEHEEE(.B.F

- FREDFEEHRER

ZEHEL. Gly-X-Gly~T Area buried [A
FROBEZFEHFREREE O 4|0 8|0 2|0
D E%4Area buriedéd 5

T
N
o
w
|
O
(@0

RFCREZED)IZED
N TS E|S ZFraction
polar&9 %

O
I

O
o

Dth) ZMATI8REZED
RIREESR

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

Fraction polar



Bowieb DA% (2)

1. 1TREFZB>TRERIOVIVDIIREIZKRDO D
— 5]:E B, Ea P,a Ea P,a B,a Ea P,a B,a
2. IRIBINEZONTFF. TDRE (env) IZHITH7T
= /EBEE A (seq) DHIRFESR p(seqlenv)ZEKR&H S
— 1T REHNDERDIAVIIMIIEEZ, HFRDVIVDIR
BICBEITAT7I/BBOHREERDIETHELT S
3. PI/EERHDIEHHIRMERLEDLEZROH S

p(seq\env) Ni
p(seq)

i=1 25



Bowieb DA% (3)

» MFBET —HN—AF
S/ BRadIiRBenviZHITHE

3D -1Dscore =1In

ELESIT

p(alenv)

p(a)

logZ &b ETHE
ZHTEETS

Environment
class WIFIY|LIIIVIMIAIGIPICITISI QINIEID|HIKIR
Bia 1.00 | 1.32}0.18 | 1.27 | 1.17 | 0.66 | 1.26 |-0.66|-2.53]-1.16 |-0.73|-1.29|-2.73|-1.08|-1.93|-1.74 |-1.97 |-0.34 | -1.82|-1.67
BB 1.7 | 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|-1.18
By 1.05 | 1.45 | 0.17 | 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
B2a 0.50 | 0.90 | 0.85 | 1.01 | 0.63 | 0.68 | 1.12 |-0.69|-1.49]-2.21|-0.10]-1.50|-1.47|-0.23| -0.61|-0.71 | -1.62] 0.23 |-0.78| 0.06
B2p 0.01 | 1.18 | 1.06 | 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
Bp 1.02 | 1.05 | 1.12| 0.84 { 0.81 | 0.60 | 0.90 |-0.66 |-1.66 | 0.19 |-0.05|-0.78|-1.17|-0.76 |-0.66 |-1.35|-1.28| 0.46 |-2.34|-0.80
Bio 0.92 1-0.03] 0.58 | 0.15 | 0.04 |-0.02| 0.89 |-0.57|-1.88 |-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 | 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
Pi B 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|-1.20
Paa -1.14|-1.43]-0.79|-0.35|-0.54|-0.48|-0.45| 0.08 |-0.50|-0.26 | -0.93|-0.05|-0.18| 0.55 |-0.05| 0.56 | 0.28 | 0.06 | 0.61 | 0.50
P2 B .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 .0.82|-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 .1.35|-2.20|-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 | 0.50 | 0.44 |-0.19] 0.13 |-0.34
Ep 0.64 |-0.90] 0.30 |-1.68|-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]-0.94|-1.19|-1.61{-0.91|-1.67| 0.12 | 1.13 | 0.20 |-0.48] 0.12 | 0.32 | -0.03 | 0.41 | 0.03 | 0.22 |-0.25]-0.14|-0.32

DA INTEIZDWNT. 7
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Bowieb DA% (4)

e 3D-1D scorezFALNT, 526N T=EEHIZDL\T., £
DEFIDHBEEEHETES
« 3D-1D scorez{iEYFER A7 175 (3D profile&

SN EHLGET CET. BREVHIRERZEZ L7
SAUANERDB_ENTES

Gap
Amino acid type penalty

Position| Environment

-in foid class 1A C D E F G ..._ R S T V W Y Opn Ext
1 E 12 -48 22 3 190 113 ... 32 a2 12 -0 214 94 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 Pza ] -83 28 58 -143 -50 50 -18 -5 48 -114 -9 200 200
-1 Ea 48 -44 a4 58 -220 &8 -34 158 17 110 135 -210 200 200
-] Paa 8 -93 28 56 -143 50 50 -18 5 <48 -114 -79 200 200
7 Baa -89 -0 -162 -N 90 -149 8 -147 -150 68 50 as 200 200
8 Ea 48 44 44 59 220 68 -34 15 -7 110 -135 -210 200 200
9 P2a 6 -83 28 56 -143 50 ... 50 -18 -5 48 -114 -79 200 200
10 Bia -66 73 197 174 132 -253 ... -187 -273 -129 86 100 18 200 200
- . - - - . » . . - . 27




3D profile;ZD A (1)

s UIMEEITESLYRFSNOT NI LEEF

FALT-. ZZEDHKE

J D&

— Actin&heat shock proteinlZE2HIFEEI (LT &

AETEVD, LR EEIXFELILTLNS

— Actin®3D profile% Ff

LyA &, actin

|2 Ly Theat shock proteinh' &

5 5 DESS

WRAT7ZETRY

o BRARTZILIAIEE(ZDULVT3D profileZEt&EL
THE. %i%htﬁﬂﬁllkﬁ’“'é'%)_LW*ﬁiﬁ

iR L TES-TA—ILRERR
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3D profile;ZD it A (2)

Actin Heat shock protein
PDB ID: 1ATN PDB ID: 3HSC

(AFED#H)
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3D profile;ZD i (3)

o FiHIfEIEDEH

—FAIFERLIZESE. FTABEDESELEZT
E'H‘%J_O)*i TEDIEEET D

—FHAEERTORBEDLENTESEZ,., &R
L avIZBI+53D-1D scoreZFBLNTRAT#EE
DREZFFETES

— Verify3D

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

Lithy et al. Nature 356, 83 (1992)3°
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- BEESDIEE

— BLASTZETES DT A AR
— BRI —EE . E-valueZI51E I3 EZ 3 B

s X EEDIGS

- THBENEDEEL TSN

A

— —ADIAKRIBEZ -
DIEEELZLOINZTRARND

BRot. o —HEE
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IAEELER(2)

PDB ID: 1IWW9

PDB ID: INDO
(ASHDH)




IATEE LR (3)

1. RCSBMDHR—LR—IFERL

2. EERDA=a—m il Analyze |- Sequence &
Structure Alignment ]z 1R

RCSB PDB  Deposit + Search~ Visualize ~ EVZERE Download ~ Leam ~ More ~ _
Sequence & Structure Alignment
Protein Symmetry

- R L An Information Pol . "
[_\ ) 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

gros @2 ilie 1 pay roos BYOEs0 |
3. LTDXIIZERTEL. lAlign]

1WW9 [~ T < INDO

Select Associated Chain ID Select Associated Chain ID
A (Seq: MANVDEAILKRVKGWAPYWVDAKLGFRNHWY ...} ﬂ A (Seq: MNYNNKILVSESGLSQKHLIHGDEELFQHE...) ﬂ

JCE algorithm ﬂ m IMore Options

[jCE algorithm 33




IATEE LR (4)

o FALIEDISIE
— Z-Score: 5.86 (COIENKRZNMIEBIRIZFE L
I AHEERIELY)

>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 A(xt i3 5 CalR FiE D ) IR gt )
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Z-score D=k

« BUNDEDIUFEEZTT T LICHERLT-

EZI2. BARIZREIFE,

L EFEULIZIL R EE

DRTNEONLHERZpET S
mm N
\ ®mi&ES(2) |

e S(2) = ptlibz
#Z-scoreéd 3

~S(3.7)=2.2x 104 *~
—S(4.0)=6.3x105 ..
— S(4.5)=6.6 X106 *

ERSH




IATEE LR (5)

* Select Comparison Method Tl blast2seq %% R
§HEBINTIAUAVIHRREND

1WWO :

INDO:

blast2seq

1IWW9:

INDO:

1IWW9:

INDO:

CE(—&R)

1WWO:

INDO:

1IWWO:

INDO:

1IWWO:

INDO:

41

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-VSVEAGNAKGFVCSYHGWGE-- 108

EDGVLCDILTNPTSAQIGRQKL-——————— KTYPVQEAKGCVFIY-LGDGDPPPL————- 145
G ++ + P T + V+ G FIY D + PPL
—-GSNGELQSVPFEKDLYGESLNKKCLGLKEVARVESFHG--FIYGCFDQEAPPLMDYLG 164

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

KEW========== APYV---DAKLG----FRNHWYPVMFSKEINE-GEPKTLKLLGENLLVNRID-GKLY

L1 RN LT LEEErrrrrr et et rr e rrrrr prn
KILVSESGLSQKHLIHGDEELFQHELKTIFARNWLFLTHDSLIPAPGDYVTAKMGIDEVIVSRONDGSIR

CLKDRCLHRGVQLSVK---VECKTKSTITCWYHAWTYRWEDGVLCDILTNP----TSAQIGRQKLKTY-P

PEEEEEEEErrrrrr |1 LEEEEEErr e el LEEEEErrrr e |
AFLNVCRHRGKTLVSVEAGNAK----GFVCSYHGWGFGSN-GELQSVPFEKDLYGESLNKKCLGLKEVAR

VOEAKGCVFIYLGDGDPPPLARDT--PPNFLD---DDMEILGK---NQI TKS—-—-NWRLAVENG-FDPSHT

PEEEEErrrer e rrrr NERNEEN I
VESFHGFIYGC-FDQEAPPLMDYLGDAAWYLEPMFKHSGGLELVGPPGKVVIKANWKAPAENFVGDAYHV



IATEE LR (6)

eI bR (blast2seq) =
— E-value: 3 x 1075, Identity: 26% | i w5

ILARFEE L ER (CE)

— Z-score: 5.86, RMSD: 4.34

1 HE

— 1WWQ9: carbazole 1,9a-dioxygenase
— INDO: naphthalene dioxygenase

E LRI EE R B R AVEA L Hr—family

37



RETES

BEUTE ELIRTR

= 2R

_\HX [ N @Eglj - ﬁf_‘_
75\?%_(73%)& AV V5
EFRLUMEELEL<ES

Be A —EE H20%%
§]5& ., TREEA
KRECREDT—AN
12 7<%

BRI AU TLVESTE
AR E AVERIL T
‘L\gr 2B BB E

RMSD. R (A)

15f - | .352:{’ ‘
,s‘*z :
0.4 exp[0.0187(100- /)] fis:*gifé
X . gogii'
. i
l¢) . i
f d %) 8§s
10| e, X °§
’ O « < ..s?ag §
I .
‘ . 1
‘ |.':::i’ $
] O C S8 "
) ¥ "‘l f\#; 4§
" i | S
. E g < ol
&~ s SN sgiiinags
b L, = A
:, .,!, - X ¥ & :>§ g;ii
* R §oox PR e
2 ’EESL;;‘ - o - e
g 3 i!::‘ x ; 'i‘i,tg x 5 ¥ :
il o1 00 E et ;
R o:izii 1
RN % =
?OO 80

Sequence identity, / (%)

Gan et al. Biophys J. 83, 2781.
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"Guo et al. Proteins 67, 548 (2007). 1JIGA (20-27) 1P35A (277-284)



IiREEFELIEEERE - E1E (1)

Ras-binding Ubiquitin Immunoglobulin-binding
domain of c-Raf-1 PDB ID: 1UBQ domain of protein G
PDB ID: 1GUA PDB ID: 1PGA
(BEHDH)
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o BoFILLER o B3I LLER
— No hits — E-value: 0.010
o ITREELE o AAEEHER
— Z-score: 4.25 — Z-score: 3.29

— RMSD: 2.20 — RMSD: 3.13
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IR EEFELIEEEEE - E1E (3)

o
1UBQ g ,L/ 1PGA
N—— . —
v v
MABEDELEA o B IAEEDIEL
=18 FEAMEL
ELpERERAE - ERRBERERREL
ESns o H[ZYEE=A5%K
—Superfamily (fold) AMELTLVS T
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ARBESRT 3N

s IMBEZILIMBEEFMEIZE DV THEE

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

FITAFIZLEREE

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

FITHEHICKDH7%E

Class — Architecture — Topology —
Homologous Superfamily



SCOPIZHITHERE (1)

« Family: B2 —EE A #E1230%LL LHY . H 1k
B FERE B R DB IV E D

o Superfamily: &2 51 —2&,

HEEDFLIEN D, ES
nadom

. Fold  FR2REEDEEE MR

= (F{ELAS, LA EEE
TSR B RN HEE S

S —ARECE

VE G EERBERIIGONDD

—%ﬁﬁ FHLEIXBED/ AT T PR
B RIS

TR NI B DYIE

ll‘/_'

C

A

S —

TE(ZFE

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

« RCSB®MAnnotations27 #[EH<

Macromolecule Annotations for the Entities in PDB 1GUA

Domain Annotation: SCOP Classification

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 (ubiguitin-like) Ubiquitin-like
groteins (a+b

Macromolecule Annotations for the Entities in PDB 1UBQ

Domain Annotation: SCOP Classification

SCOP Database (version: 1.75) Homepage

G proteins Rap1A Human (Homo
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) A beta-Grasp (ubiquitin-like) | Ubiguitin-like ) Ubiquitin-related Ubiquitin Human (Homo sapiens) [Taxld: 9606]

» 1GUAMBEEE1UBQT I SuperfamilyL R )L

ET—H

Qll
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1. IGUAMBEEEIPGAD ASEDERF L&
(blast2seq) EALIRTEE LLER (CE) Z 1T,
E-valuetZ-score. RMSD##&EH k&

2. IPGAMET 5. SCOPMClass. Fold.
Superfamily, FamilyZz#&+ &

3. 2%, 1UBQ. 1GUAMCc-Raf-1 RBDME
9 4Class. Fold. Superfamily, Family& Lt
BRL,. EDEEET—HIT HMNIBAREK

a7



=[E

A/N

28 D 1

» RERBIOEB 1. ZIRILIF7MILEA—

JVIZHFTTH2E

- RERE1OHE

2.3L. EEFRE2(XA—IL

DAXIZFEEH T S L
o« A—)LIEFH3E tterada@iu.a.u-tokyo.ac.jpl=

=AD&

s TR BHAIFEEETIEL. AXXITKAE
2D (1900175 &)  FAEIBESZ W T BASE T

i

48



