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II. 9173 2 #dH d &

1. Proteomics& $3% T4 o]& (Central Dogma)

DNA(DeoxyriboNucleic Acid)= o}dld(Adenine), AEAI(Cytosine), T-°Fd(Guanine),
B9 (Thymine)e Yl 7F4 FE4d 2B =Nucleotides)E TFAE Fg Aot} DNAE HE
T 7t dEHE yed 5 7t o]ud JHlE MRS AT 7 Ve AR
e olFa e, g Jhe flolA she] A AR BE TtH 919 T G Cﬂ' K
ol FaL gt shubel 11 A mAe] FAAE 2o Ves JH AR dRoxl 5 &
|atA Hed, 74 s 9id 59, RNA 74, 1A 75 "3detA "

DNAZEE #AFH o] wl=o]x= A 714 F£2 RNA(RiboNucleic Acid)s FxAo =z
DNA¢®} frAtakAIRt, A, C, G, U(F-EH)E o] Folxl vl 7tgo g Atk Al 718 F8
RNAE FAAZHE @i 34 F4a9l fuEoR JHE HAEs= mRNA (messenger
RNA), @S o] F+= oln|=AlS glHE 02 o]%EA7]E tRNA(transfer RNA), @HE
T2 ‘5‘3/‘30 F9 847} 5+ rRNA(ribosomal RNA)olth. o] FoA rRNAE mRNAE
Fotd gildwe] WY HAPFS Fujste Yol Frof g

- transcription b translation
DNA > RNA ) PROTEIN  [Scheme 1]

reverse transcription
a8 (1) A A& Central Dogma

mRNA7} @l d g2 HoE = 34 FAA ARIF AE ¢tllA 758 3317 ¢8|
AA= v A Aotk Al el RNA §7] @91¢l =(Codon)S #F 1914 YHEv= &
S 7= 20709] olv]w=AH(Amino acid)Eel th&3sttl 4719 wEE LEle]= A UG,C
2 OE F YT B =T 64MolA R AAERE 15 207H-4 opr] 1=ito] A H = Ao

o o] 23S A YA AR R 20709 olujwAtow HART (1Y 2 Fx)



= ey SHAH
3 ) St - : Gl
U - A a Ml R SHAE
uuu ucu UAU UGu
o et M2l E|24M AJAE2 U
(LFJ)S?)) LSgg (Tyr) (Cys)
Hdetzetd M2l éfé%_' L[UAGES\:‘P_' c
T (Phe) (Ser) (Tyr) (Cys)
UGA
UEUAIIK UC/—I\ UAA A,
g M=l = = .|.|.|v2 i
(Lew o i, 2=ee | SEGer .
Al e A AE|SIP
uuG UcG
2 M2 UAG E%(Pgﬁr G
(Leu) (Ser) x|, S=erel _(?rp)l_
cuu (@68] CAU CGuU
2Al o=E2| 5|AE|H of=7|d U
1S (Leu) (Pro) (His) (Arg) | |
CEUC E,CC _CAC CGEE
2A| z=2 S|AEH of=7|d c
" X %Sl:\) o __%P_rg_)_ SRR &R _(Arg)
CA CAA A
24 =2 =l OPCEG?\H A
B (lc;slé) E;Péo) (GIn) (Arg) )
247 (Leu) £55 =2 o | G
M[EA L(JSUer) f(r:%) (GIn) (Arg) .
AAU AGU
O|AEA Efek : otAmat?| MIE ' U
i é\lf(): Y MO gy swegs plAsn (Ser)
ACC AAC AGC
O|AZAl EdeL ofAIIE}ZI e C
; | W _A(&Lﬂ m B0 (Thr) s | § B (S8 -
ACA AAA B e’
0| A Eyed 2t0|Al or=7|d A
E\Ueé (Thr) (Lys) (Arg)
siclol ACG AAG AGG
(Met) = Eeu ato|Al o=\ a
E ; AI” (Thr) (Lys) (Arg)
“GUU GCU GAU GGU
g2l Azt OfALIZEM =2 U
_g/j(I:) g&éag (Asp) e |
E GAC <ER
EE i | OfATIZEA =ity C
G i gﬁk & ((?(l% & Aspl g (Gly) A
GAA A | i
ez e S22 —E‘G(Ealtl A
(\Val) (Ala) (Glu) (Gly)
GUG GCG GAG
a2l olajl SFE S8 | G
(Val) (Ala) (Glu) (Gly)
a9 (2) 61719 ZES Y E 34 2=

F9 [A3],

IR
chl

A4 ohilacs

& DNA?Y o]F yXA(double helix)7Z% E¥
Abe] el 1xF F%(the primary structure)$} <3} b

iz

¥ [dalton], 9
=(Amino) L& 3}

Kel
A3+ (Peptide bond)o] &t

3 g Aolol WA

E|lE A3to = o]Fojzl ofr]
T Z(a-helix), HE HHF F+x



(B-sheet), 37 FX(turn)& W& & e 23 72, FA M9 AH3 23 FxREC] A
2 FHAA oA E 29 23 X, ol TR EFEC] A 3A 2 58 /A u

[}
P

£ (1) obvl BT obu e 7%,

obm %2} (Amino Acid) SELI I ag [ wug ) ve 5094 @
22l (Alanine) ALA A 71.09 115 88.6 10.76
o}= 7] (Arginine) ARG R 156.19] 225/ 173.4 2.98
of~ut 2 EAL (Aspartic acid) ASP D 114.11 150 111.1 -
o~ 3te}71l (Asparagine) ASN N 115.09 160| 114.1 5.02
Alz=#Ql (Cysteine) CYS C 103.15|  135| 108.5 3.08
ZF 84 (Glutamic acid) GLU E 129.12 190| 138.4 -
=FEHY (Glutamine) GLN Q 128.14 180] 143.8 6.604
2841 (Glycine) GLY G 57.05 75| 60.1 7.64
s|2~¥]d (Histidine) HIS H 137.14| 195/ 153.2 6.038
o] 2~FA1 (Isoleucine) ILE I 113.16]  175| 166.7 6.036
241 (Leucine) LEU L 113.16 170| 166.7 9347
#to]2l (Lysine) LYS K 128.17| 200 168.6 5.74
€] 2 (Methionine) MET M 131.19] 185| 162.9 5.91
HdLdehd (Phenylalanine) PHE F 147.18|  210| 189.8 6.3
2= (Proline) PRO P 97.12|  145|112.7 5.68
Al¥ (Serine) SER S 87.08) 115 89 -
E¢ 2y (Threonine) THR g 101.11| 140| 116.1 5.88
EHES (Tryptophan) TRP W 186.12 255 227.8 5.63
E] 241 (Tyrosine) TYR Y 163.18|  230| 193.6 6.002
2 (Valine) VAL \Y 99.14| 155 140

Atk FAAE shubel AL kA
J

AL shpe] wlde s fRAREE wEolA = Ao ol
MASe 2 Aolat B4 I /%S HE gmASE vSo] Aol Ay A O A
HnE g s el dAlE 7RI

)
a2k & w DNAY RNAZF A4 fAARTeRZE 11 7] =
%, e 7 gl o3k AbEQl gulidd tiate] o] Hx] e

A7 7% el dg ok gl



2. Proteomics #¥ A=A R Wy
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EHA (trypsin) Lys, Arg

V8 %H”;G'F‘OH_Q_.L_
(glutamyl endopeptidase)

Glu, Asp

Tyr, Tro, Phe>Met,
Leu>Gln, Asn>His

Phe, Leu, Tyr,
Trp>Cys>Glu>Gln

Z1RE YAl (chymotrypsin)

F21 (pepsin)

3 . Lys

yil-3 0] )

4l (papain) Arg>His>Gly>Leu>Gln>Glu
dg2Eo]= (elastase) tt}d=o] A= &&o wpgks
el (subtilisin) b B [ RRC DA

SEYE A5 gud Bens

. ¢ v Eold ddt
(Strep. griseus protease)

2) MOWSE

doleimol 22 Ee] Gy Bo e AFe PAs dugFoRd, 49 @

WA A gy dd T FE = MIgte] AME dF AX7F oo osle] Ay
55 wiAlsy] 9ske] OWL dHo]EjHo] A5 o] &3t}

7t Ages dHststy] 9@ OWL "lolgHo]2=e] AJfx AED] 273t ©91<¢l 10kDa
4el2 253t & F, o] AFES thAl 100Da (HAo=® Dﬂii} skal, Zb AR e Wl
=58 SAEY, AY 2 RESFE VA E 939 ghe 12 e Fo YA g3l s
43} 7o 2 ARS-Sh

chAstE A7 g} dmg dlojE ol oA e AR ghs wlalste] 7F grEe EA
FE 724 (Dol o8| Akt

Pn = Product of distribution frequency Scores L)

5000 = "Average’ Protein MW, H :'Hit



Compare spectrum masses against fragment mass
list for each protein in the database. Retrieve the
frequency score for each match and multiply.

Bin Fragment lotal [Frequency Normahzed
20002100 IVIMEEEWENDADNFEK 1 0.125 0s
1900-2000 0 0.000 0
18001900 0 0.000 0
1700-1800 DFHSADFQEASDFPK 1 0.125 Lo.5]
1600-1700 0 0.000 [
1500-1600 ) 000 0
1740.7500" > ,fﬁo:m IVIMEFEWENK, DADNFEQWFE 2 :.:so &
1456.6127———" 13001400 0 0.000 [}
722.3508 1200-1300 0 0.000 0
1100-1200 DFQEASDEPK 1 0.125 05
1000-1100 ACEDFHSAK 1 0.125 05
900-1000 0 0.000 0
£00.900 0 0.000 0
g, 700500 0 0.000 0
§ x ¢ ] = 600700  QWFEL QWFEI 2 0.250 1]
05x1x1=035 ST 2 em L1
100.500 ) 0.000 ]

19 (4) MOWSE 14

Retrieve mass of the ‘Hit’ protein and

multiply with the product of

distribution frequency score P,
5672.48 x0.5x 1 x 1

‘Normalize’ to an average protein of 50 kDa

50000
Score = =17.62

0.5 x5672.48

19 (5) MOWSE A4 ALt




3) Mascot Search

Mascot & MOWSE 9 ©@d& Hestr] 98] /Wd=Elen, g5 7§ A5
(Probability—based scoring)©o] F7}E a1, MS/MS Ho]E] S A Y3t}

el i A g4 F ol &ate] FEHE AMER Ad sto] ds)t & o
gt 7t FEE AlEEo] 712l o259 A% Apole ASKA R AR ofH| At A

Ae AR YU = ALS 53T 5 9

¥ (3) Mascotoll A 2o]l= MS/MS @3} A|g]& o]

lon Low High Cgstom
Type lon mass energy energy PSD weilghting
CID CID factor
a [N]+ [M]-CO 1 1 ]
a a-NHs 1 O
a’ a—-H-0
a’’ (atH)/2 1 O
b [N]+ [M] 1 1 1
b’ b-NHj3 1 ]
b’ b~H:0
b (b+ H)/2 1 1 O
c [N]+ [M] + NH;3
d a—-partial side chain
v y—-complete side chain
W z-partial side chain
X [C]+ [M]+CO
y [C]+ [M]+ H2 1 1 1
y y-NHs O
y’ y=H20
v (y+H)/2 1 1 O
z [C]+ [M]-NH

[N], mass of N-term group
[C], mass of C-term group

[M], mass of the sum of the neutral amino acid residue masses



4) v =-9lERE dags

2 2= N dugFe Ho 3 E AL (LCS, Longest Common Substring) 35 &
sHoR A daglFelt. LCSE wAE X¢F A Y7F FolH S W, o] &£
A5 WSsheE P 7 FEEAE SE Teke AoE, LCSE HEFAHoE 2 (2) 9 A
HHAE 25 F Ud

L(i:j) =max{L(i—1,j—104+ A[i] == B[j], L(i,j—1),L(i — 1, j)}
L(i,j) + Nyae = (A[1:i], B[1:j])

(2

_,d
L
Z
()
iy
1157
filo
[\l
ﬂ_‘l
(e
2
[m
1
>
0%
Lo
L2
r
2
2
=2
2
T
-

v 2o AIFE fA

=i
5 YT (0] ofd P ool WAL SYS s, ANHE F AG 3
Q =

FNA d,& 29 e AT,

O,S(i—l,j—l)_;_Af(ij)}
% S, j—k); +cy+ke
S(i,j) = MAX x {5k e tlkey
max {S(ki__lkzj)}‘i‘co-i—kcl,

max max {S(i—k,j—m)}+ ¢+ (k+m)cl
k=1

(3

S(i,j)olE Z27HA 2ol &l 2 wAle EAehE dEEEE 3719 AR dei.
MY ARE iAoz EAeteE S(i—1,5—1)9 Pkl JAses g3 & §(,5)=
A= A, S(i,5)¢ A5 A9l S Y @' T He =2 @S 294

5 7zte] 3] A E S, j)ol Agats Aol

_10_



ofo| =t M (B)

Bj-1 Bf
¢ S(-1,/-1)+A{A,B))

. S(i-1, j-1) S(i-1, j)
- i1
- max{S(i-x, j)} -d
E | S(i,j)= max- 1_<x<i{ VPl
-(
i l max{S(, j-y)} -d,,
- 1<y<i

A S@, 1) —1»  Sli, j) v 0_y 4

a3 (6) Au|A-Ey daglE 52190

5) ClustalW &ig]=

FolA 7t A5 AR T AEA(Weigh)Z Folah WA oA, the 3P 54
7198 A aA e ADES FAN Aol 439 FUsa oF Fo /MY A
Hol e AAES Bolutk o] FAHow 2 Avy NAIFES g FF Ao

by olurbe SaelFolt

=& Aarg 139 | b SRoEaiinE aw% Eﬂ 9lo}4 BLOSUM it
9% Hg 49 gas
2 Qe BolauA a4

9 AeA Anew ogom &e e

T o ©
@
3
o
>
frt
%
m{m

10 _1>4

w
(=2}
e ®
m o
2 = 0.12602 A 12833 =
b 5 ST A M4:ZIEH =0[0f CHSt JF=Al
0.09198 M2:22E MA(7 FER| ) =0.12602 +0.03598/2 +0.00318/3
=0.1453
0.05777 M3: e} mebA, LE20IA maof| Clisto] F0El 71EAlS
0.14530| I}
Fellrooh) —— goaois Mz eIZH(ER Al m3: Izt CiEt 7HEAL:
oS 4o
M3(7 B R| ) =0.05777 +0.00318/3
0.05159 M5: Z X =0.0588

b
T

|2& 0|2 Neighbor-Joining)

a9 (7) ClusatalWollA 7F=xE T8t 1
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g 27t w23 AlEs Azl 7 w@ol o] &
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1=
o

4] 7}

of Y @

Ad FAEE AYE

Y

]

o}m

sl

tel 30% o]

o5

=

i

ol
M

N
N

At

o]

Hrhe

at71 o

3FA]
e I

AL

!

o] Aug

M3l = # A

==
T

A&

Al

ol

H71 o

Heehe 540 of
#t.

A3
75
T3
86

3

60
59
b
A2
B6

2

£F L
113

$2%

Pairwise alignment:
Calculate distance matrix

Myg_Phyca

Hba_Horse
Hba

Human

GIb5_Petma

Hbb_Horse
Hbb_Human

Lgh2_Luplu

Hbb_Human: 0221

Unrooted Nelghbor-Joining tncl

0.203
0411

Myg_Phyca:

GIb5_Petma:

Rooted NJ tree (guide tree)

and sequence weights

0398

0.442

Lgb2_Luplu:

.
)
)
)
)
)
¥
¥
1

o

Align following
the guide tree

alignment:

Progressive

ad
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6) BLAST

BLAST(Basci Local Alignment Search Tool): A dHlo|gHo]~ BM =424 7}3+
FHEHA o] &E = WHoRE 1990del N AL, 19954 o] %2 7Nk AH|~E A
star Aok 271 HAH @A A A A3 wjEYAE o] gste] 2 A Fo|A R &
FAMY AFE AYe HAHES e S22 gA% 5 glon 7] &4 dAt g%

R EREE S Rt B

ool:]

27 BAe] AgHE PREAD dolwi 3-57 AR AdH T, Fojd £AL
dolEmolx el wild AASTe] FEAH A5 YAAD) ool HE AR

BELiach

C 80

u

m 70

u

|

d 60 X If score drops by X after

t &0 reaching a maximum, HSP

i search is abandoned

vV 40

e

clo i W T 0O RBSNALL e O SR

- (S toff score)

c 20 cutoff score

o

R e ool N, LN A, y

e . (threshold)
3 6 9 12 15 18

Extension (# aa)

a9 9 ST 24

A9 Axshe wnd A9Ee 9X A4
7 P

= 1 =
PPFOR A BFTE 2() T Fol S ol WolW W X B A

BLASTE 714 &% 7)o st watom X Ade] g3 A7AEs Dojmelm, ge
Aol 54 e guid Aol EA W d3wsh F43) AshEth gude T
A ol = vy {FAA AdEe] ZAE 300bp ~ 1.5kbp7ZHA] AbA & o] WA E o
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Query Sequence: AMDEF

HSP’s
GDE 17 i
GDD 14 2
GDOQ 14 Bz
GDK 13 4: EDQKSPDIVRRGAGFDSM
GEE 13| T |5 GALDFP‘\“
GNE 12 6: YIPRDAEYQFSERKDMMQ..
GDG 12 etc.
ADE
Extend HSP
A=
Query: 125 AMDEFEBEFGAMDYQPKAWE 144

2 D++GDEFGA+D+ P E
B TG, 4 ASDDY% FGALDFPPTMGE 23 «

% (10) Blast A4 34
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3. 71& @92 ¥4 A &"e FAA

EMOWSE, Mascot Search &ig]&2 @wld Ay JEE AME o9 o] 23S 2
S22t SHAYE @i AS St e 20714 ol mAtEdlE FAl(Lew), ©]AFAl(lle)
of Ay SASAwPDel sdatH, #olidlys)# =d(Gly)e EAF
0.04Da o2 A4 AR &= of7lete ofr|witolata & & ot B3k, wdg A
FS M= Aol FEE AMES el oEwS 7HAAL daL, o= e vl A
EAME 7INte 7 sh= darelgel dolxl Aate] tigk AF ol EAl7F AT

2n 2~-9JE Rk ¢aE]E 3 BLAST, ClustalW &ag]Fe] A9 28 mjE(PAM,

e

BLOSUM)E AHg3te] M2 the ot o] gkt Ae® 4 =rte FRste]
AA5E A otk el A MES2E 4D 24 BN U FoF 43
2 AFAAT, T oA 4D Alelo) HH ADge BAY W Hget ARYY gEo

Zpolo] Wl M v AE AYE dS 5 Ak

PAM(Point Accepted Mutation)"|E&l A= 207}A4] oln|=AS 20x209] wjdZ A5t
=
O

T Ztzh ddid R A3 ES Avtste] 715 Aoy W Ao R 100789 ofn|:=At
T AG Aot ) AT W F L2 JspH o o] PAM 99 E 7HA I e
Aoz Aoty ALY FALE R.E 2 (4) o 98] Axtdtt

= @)

g, = 2MLE Wl 54 opvlat ohyt dAlE = Wk ol pp= SEAE W
54 otmiat oF b vEhue WlEolth

AAZ AFEEE PAM WiEgAE PAM1 WEZgA¥ur olygl, PAM67, PAM120,
PAM250 5°] AF&¥ =, PAM @97} n ¥ w52 49 vehs ojv|abEe] X8 8
& FAFpste] FAIFE 3ol

BLOSUM(BLOcks SUbstitution Matrix)fE&8] A= PAM wlEZ 2ol TS B s}
Aty 55 dl 55 vawE B3 A3 dHgS At e BE g EdEe v
AEE F3t] AR A Qo] dAg e B5S A F, o5 I FEt 7+t 45%, 50%
62%5 7= MNE ESES AHsa, 747t E5 QA Ad dAEE olFE AEE

W deslate] AR OR PAM 3 §AMAl e vjEE 2ot
oful it o} b AR AS o]F MEE f

48 25 0 A Aol W@ 54 el vz ded & 9
MER S8 9XE AFoldn Fold 45 oW /Ut ¢, NER WA
pE WEE Shte obnliite] 54 obmial ;9 otk
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{2pipj ] 5)
eij = 2 L.
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2
QL
2
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o
o
)
a2
o,
3
T
®
@
(il
=3
>
rot
to
[N
=2
(m
1
[»
>
[oN
[oN
w
8
aS)
=,
o)
rlr

|

N
N
i)
=
o
x

ij
2AYRE HPA 7 S 21-9 21 S (log odds ratio)@kal 3tch, BLOSUM X8k 33 9
L JAEEL o] &S Foty AAEY, 7 Ed 2o PHFPEZ Hu

B2I-22 HE ()= 21092&1 = 2l092ﬁL 6)
€ij bip;

BLOSUM (x) MIEg 2= dA & olate fAtk dAE Hols 255245 H vhs
A BLOSUM WEHAE @atH, 62% oo Ad fAtEE Hols E55& o848t o
E0]% WEg =& BLOSUM62E} F-Ett.

PAM 3} BLOSUM vW|Eglx ®% ojuicat MES o] &ata gith. PAME A% 7|
€ 7o EAF 2ARA Aot <F ® A AEE o] 8dte] A3ES TEtu

Al3te] o] & PAMI o]zt AelstaL, o] A3k& AAE o el wate] 154 72 e 3t
A, BLOSUM2 WE] ezl ME frAtEE 7M1= AdS dEste] o] Hdd <tolMw
A e Taksith whEbA BLOSUM ol A= olw] Azl frAte <tell A ARgakglE wiw

o Zhet,

N
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A R N DCQEGEG®HTIILUZEKMJ MY?FYO?P?PS T WYV

A 2

R -2

D 0 -1

-2 -4 -4 -5 4

c

1 3 =5

0

-1
-3

1. =3 -1

5
2
-2

I-1-2-2-2-2-2~-2-3 -2

6
-3 5

=2 =3 =3 —4 -6 =2 =3 -4 =2

L

1 0-5 1 0-2 0
0 -2 -3 -5 -1-2-3 -2

F -4 -4 -4 -6 -4

K -1 3

4 0
2

2

n -1

-5

1

-5 -5 -5 -2

6
i
0

=2 -5

0 -2 -3 -1
1 B N =3
0

0-1-1-3 0 -1.-=1

1

P

3

0 =2 -3

D -F N0 &1 -2

-1

1L

P-2. 8 4
247 2 TR s BTG L B4

=3 & -2 S4G0 &
Vv OO0 SR 2NE2 2 SUpEl o2
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=51
4

0 -2
TEr5473

W -6
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0
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=4
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Q=

-4 -5

Y

4

Sl -l 1L yopy-6 -2

2

4

% (11) PAM250 mjE= 2~

AR NEDEC QLB GLTH I b EE MM /FfY P S§ T Woallamil

A 4

DE=2=2

9

-3 @8 -3

c 0

2 492, S

0

-2 6
0

0 -1-3 -2

-2

0
H-2 0

0
-1 =3 =3 -4 -3

L -1-1-3 -4 -1=2=3 -4 -3

1-1-3

4
2

1 =28=11=3
=2 =3 =2 1

I -1 -19=3 =3

4

5
=1
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-2

0 -1 "<g8al

=2 wid) =l

2

M-l -1

5
Q
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2

0
=3 -3 =3 =2 =3 =3 =3 =1

[
-4

0 0
=3 =3

F -2

7
-1 4

-1

=2 =2
0 0 0=-1-2-2

-1

-1 =3 =1

-1 =2 -2
-1 0
=1 =1
-4

P

=1, =2

0
-1 =1 -1 -1 -2

-l

1
0
W -3 -3 -4

1
0

5
-3 =211

-2 -1 1
-2 -3 =2 =2 -3 -2 =3 -1

-1 -1 -1 -2
Y-2-2-2-3-2-1-2-3 2-1-1-2-1

=2

T

1 -4

2 T
-3 =1

-2

3 =3 =2

4

=2 1-1-2-2 0

1

3

v 0-3-3-3-1-2-2-3-3
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III. At A|2=H

Agtabs wud B4 Axge 2 349 2 FRoR TR 1) HAHA i
%*10—2011 N Wl 2R g el g 7, 2) w548

TPl = , 3) Proteomics Hlo|E o] th3l annotatione2 $3F Gene DBo|t}.
53] 7] A~ 1%31}—?: ] ARF A=RAE 7]Ee] 9 FA o= ¥ Gene DBoF
Hd BEE A4 24 dolEuol22 757 witol SHAd &0l Jhest, o]
2 gfo] golsirke= FrFAl o] St

L XA =" 7=

¥ ZA9l Bioinformatics A28 %37 Y84 E= Proteomics A|Z~8l¥ Genomics
Al~"l o] Hositt A AAA R FAHAZS ETH3 Bioinformatics ZREFL sfjwvjct

2u) o] A AgAstar 9lom, olo wet stUA|AE Ho|E o] e AgtsiAl HAAEH Q)
= A FAA dolgulo] =& AFA AAS ok gt
HAA == HAYEFSH B AIE (National Center for Biotechnology Information)ol] =
2 et~ FHA TS (Los Alamos National Laboratory)®%4-E ©]#% GeneBank +
o

AANA 7 B {84 d7IAE BEE At glon, 7 dA7IA gl g FEE

o]-g3sto] dlo|HHo]~E FF3laL QT
1A%, GeneBank 9] HlolEHo]|AE Zle AlxEIOZA] V|FFFHoE Sous
FAAA R A}, FAA A Au)z=e] AT FAsA - 4 §lth. GeneBank

oA dAl wlEsta e Y2 LOCUS, DEFINITION, ACCESSION, KEYWORDS,
SOURCE, REFERENCE, FEATURE, ORIGIN S22 FAso} ot} (¥4 Fa)

7ZF 2 80¥€E Ho i, 7 F& 1-10<€e 7|AE = 719 = 27 13-80E7HA 7]
SHE ygor A9 7I9Ee B 79Es BT glExE BAEL, AH 7)9E
= vtE 9ol e 7= 58 ARS FAET 1-1090] FHoR A EH
de E2 AEFY WEH dAE= AS ouletar, offelA A WA Foll = ol FARA
(D& 7 &9 £& Yehdth &, LOCUS 7195: &5 AlzHe dejal, oA
FHS 8 STk (35 Fa)

GeneBankol 4] Al 33l ol $2e WHolzt AAEo] glon thulzd mi= RNAES
doslele FEed dig ARy APor THE AETHORE Fad Hid g R 5
S 53l FEATURES Hlo|E82 1 AARte =L Yo Wdsta, B 3FI=
(source, gene, CDS, rRNA )& 7IX| 12 3

Genomics A|Z=H] ] *éﬁﬂt:: A= s T 2HgE o] e Wolo] Aot F&E o
Uetd & de 71t ABE 719= 3] dA9 FE A =

ro
)
ol
ko
ol
=
)
o
e,
i

lo
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aske] FA] H ol o

i

WolZ Aol ol AL Brbsatia whuEo, ol

O

Genomics Hlo]E|H|o]~ AA F7]2= ACCESSION3} VERSION 7|9=Z 7|50 = 3}
of dHAom Py sglon, dolE o] ol HEWES HAMstax & Ae=
M F71E ol&ste] AT 7 HolEE5S AR #Ede] e 7I=s F 7=
|ow o]Fojx glom, GeneBankelA #j¥et= 3 FEE Fxste] ZF gaz= dolE
A&ATh (=1, Genomics Hlo]EHHo] A~ FAE Fa1)

AA A|2EFS E37] el NCBI GeneBank & 78 F4dA do]ewo]~ ut
olyel, Enzyme, Gene ¥ & ZAA|nk & A Q3 tolguo]x 50 W E|ojof gt

=

l

ol AR A4 olEel AT 5 i Sol, 5, Mol 5 ARGl A Aol 4
g Wk gPstel TEHR doleldlols THES LSo] B
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¥ (4) GeneBank field definitions

Field

Description

LOCUS

A short mnemonic name for the entry, chosen to suggest the
sequence's definition. Mandatory keyword/exactly one record.

DEFINITION

A concise description of the sequence. Mandatory keyword/one
or more records.

ACCESSION

The primary accession number is a unique, unchanging code
assigned to each entry. Mandatory keyword/one ore more
records.

VERSION

A compound identifire consisting of the primary accession
number and a numeric version number associated with the
current version of the sequence datain the record. This is
followed by an integer key (a "GI") assigned to the sequence by
NCBI. Mandatory keyword/exactly one record.

SOURCE

Common name of the organism or the name most frequently used
in the literature. Mandatory keyword in all annotated entries/one
or more records/includes one subkeyword.

ORGANISM

Fomal scientific name of the organism(first line) and taxonomic
classification levels(second and subsequent lines). Mandatory
subkeyword in all annotated entries/two or more records.

REFERENCE

Citations for all articles containing data reported in this entry.
Includes four subkeywords and may repeat. Mandatory
keyword/one or more records.

COMMENT

Cross-references to other sequence entries, comparisons to
other collections, notes of changes in LOCUS names, and other
remarks. Optional keyword/one or more records/may include
blank records.

FEATURES

Table containing information on portions of the sequence that
code for proteins and RNA molecules and information on
experimentally determined sites of biological significance.
Optional keyword/one or more records.

ORIGIN

Specification of how the first base of the reported sequence is
operationally located within the genome. Where possible, this
includes its localtion within a larger genetic map. Mandatory
keyword/exactly one record.

//

Entry termination symbol. Mandatory at the end of ad
entry/exactly one record.
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¥ (5) GeneBankol A HlEstE 44 AR 324

LOCUS AAB2MCG1 289 bp DNA linear PRI 23-AUG-2002
DEFINITION Aotus azarai beta-2-microglobulin precursor exon 1.

ACCESSION  AF032092

VERSION AF032092.1 Gl:3265027

KEYWORDS
SEGMENT 1 of 2
SOURCE Aotus azarai (Azara's night monkey)

ORGANISM Aotus azarai
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates; Platyrrhini; Cebidae; Aotinae; Aotus.
REFERENCE 1 (bases 1 to 289)
AUTHORS CanavezF.C., Ladasky,J.J., Muniz,J.A., Seuanez,H.N., Parham,P. and
Cavanez,C.
TITLE beta2-Microglobulin in neotropical primates (Platyrrhini)
JOURNAL Immunogenetics 48 (2), 133-140 (1998)
MEDLINE 98298008
PUBMED 9634477
REFERENCE 2 (bases 1 to 289)
AUTHORS CanavezF.C., Ladasky,J.J., Seuanez,H.N. and Parham,P.
TITLE Direct Submission
JOURNAL  Submitted (31-OCT-1997) Structural Biology, Stanford University,
Fairchild Building Campus West Dr. Room D-100, Stanford, CA
94305-5126, USA
FEATURES Location/Qualifiers
source 1..289
/organism="Aotus azarai"
/mol_type="genomic DNA"
/db_xref="taxon:30591"
sig_peptide 134..193

exon <134..200
/number=1
intron 201..>289
/number=1
ORIGIN

1 gtcceegegg gecttgtect gattggetgt ceetgeggge cttgtectga ttggetgtge
61 ccgactccgt ataacataaa tagaggcgtc gagtcgcgeg ggcattactg cagcggacta
121 cacttgggtc gagatggctc gcttcgtggt ggtggecctg ctegtgcetac tetetetgte
181 tggcctggag gctatccage gtaagtctct cctcecgtece ggegetggte ctteecectee
241 cgctcccace ctetgtagee gtetetgtge tetctggttt cgttaccte
I
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2. @7 DBe] 7%

Bioinformatics AlZ=¥lo| A F Q83 S @sts okt ©@ilA)| gH(Proteomics) okl
o fFEake] HFAHEQ diE o Vlss syl A, diEE sk e of
v Ak L S ael o] 3k 27F F Qs

G| gho A AMEE I e dlFEe] xR Z2Z T3S Brookhaven PDB(Protein
Data Bank)®@29] 3d& ARE-3tth. PDB dHlolH o= @¥d 259 3xkd a3bde] 2

CAEAR, AR B R AR Fo] Ikl glow, o FAE 80E AL
FAE AREsta vk g xol gk 7]EA ARE Ukl Se RE Fa 24,
28 79 374 (Crystallographic parameter)9} A4 &
Aom, 2xpFe e Aol Azl Wigk ARE wa vk 992 HEADER,
ORIGXn, SCALEn, COMPND, EXPDTA, SOURCE, ATOM, DBREF, SEQRES, TITLE &
o HRER 74 ¥ol Advk. (36 Fan)

A= PDB 94 7 9 A 642 di= 8BS YehH, 119 o] FFE e 33 @
=9 W&S el ok (F7 )

PDB 3d& dlolgu|o]l=3talr] flsiA 2t = Bfls TolA ZFFdEE3 3 4
2 AR7F E0 e ATOM #lZ=9F Bz Q12K(Cofactor), 7] & (substrate), ©]<&, 1 9
el A FHATES A= AN A Al 29 F s A7) g AR
2 ¥g3le HETATM da2=g 3330

A g A FHehe dEd dolHHlolie FREA TEIOFARE *o]y
o] o}y 7] wjFol z} ThmAS FAE I Q= oln Al IS g ARE
MEEel et Aus 28 @ HolEMo]2)l SWISS-PROTIAM Al&3h=
£33tk SWISS-PROT HloJgHo] A= % 59 annotation? A=E3He] &
o] gl &ild AR E At

SWISS-PROT #td <A 80= A= #AE IS ARSI & Fdx, @9z

I

54, wude TAes o}nlw N 5o Ausk L3se] 9L, D, AC, DT, DE, GN
T =

i, l:kl

-

S(resolution), ZA &

B

f

D
I

}:o
o
o

_\:H(
ne
o
-

o

71

I

—_

Zo] glmeg FAHo grt #E8 oA SWISS-PROT ¢ #azE=s o 4 9t}
e} l E o] ~3lE 9% %“”é‘ HolHEL2 IDE F712 AR5t E/eor, dd ¢
= % DE, GN, OX, FT, CC, KW, SQ To= X¥Hste] HolEs EF3Y. 18

SWISS-PROT?®] &4 w3z HlOlEMlOléOJ Aol 2t ahof, w9t e D

T REE Fx dojgMo]l~E ID 9 vl A7 HolEE wE A

W FERED ol it AdFA oz FAE hiE oo AAES AAEX
ko3

5t 2= Qw2 317] 9 3toltl. WMl A oA AL JFSEEE uSo]lE dwld o] e H o]
1=}
1.
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¥ (6) PDB Record Format

Record Description
HEADER First line of .the entry, contains PDB ID code, classification, and
date of deposition. (Mandatory)
ORIGXn Transformation from orthogonal coordinates to the submitted
coordinates. (n = 1, 2, or 3), (Mandatory)
SCALER Transformation from  orthogonal coordinates to  fractional
crystallographic coordinates (n = 1, 2, or 3), (Mandatory)
COMPND Description of macromolecular contents of the entry. (Mandatory)
KEYWDS List of keywords describing the macromolecule. (Mandatory)
SOURCE Biological source of macromolecules in the entry. (Mandatory)
TITLE Description of the experiment represented in the entry.
(Mandatory)
Atomic coordinate records for standard groups. (Optional,
ATOM : ; )
Madatory if standard residues exist)
Reference to the entry in the sequence database(s). (Optional,
Mandatory for each peptide chain with a length greater than
DBREF . ) : : I )
ten(10) residues, and for nucleic acid entries that exist in the
Nucleic Acid Databae(NDB)).
HELIX Identification of helical substructures. (Optional)
Identification of non-standard groups or residues (heterogens),
HET (Optional, Mandatory if non-standard group other than water
appears in the entry)
Transformations expressing non-crystallographic symmetry(n = 1,
2, or 3). There may be multiple sets of these records. (Optional,
MTRIXn ) : )
Mandatory if the complete asymmetric unit must be generated
from the fiven coordinates using non-crystallographic symmetry)
SEQRES Primary sequence. of backbone residues. (Optional, Mandatory if
ATOM records exist)
HETATM Atomic coordinate records for heterogens. (Optional, Mandatory if
non-standard grouop appears)
TER Chain terminator. (Optional, Mandatory if ATOM records exist)
REMARK General remarks, some are structured and some are free form.
(Mandatory)
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% (7) PDB 9+ &4

HEADER  DNA 28-MAY-98  XXXX
TITLE THE INTRINSIC STRUCTURE AND STABILITY OF OUT-OF-ALTERNATION
TITLE 2 BASE PAIRS IN Z-DNA

COMPND  5'-D(*(CH3)CP*GP*GP*CP*(CH3)CP*G)-3

KEYWDS  Z-DNA DOUBLE HELIX

EXPDTA  X-RAY DIFFRACTION

AUTHOR  P.S.HO B.F.EICHMAN, B.BASHAM, G.P.SCHROTH

JRNL AUTH B.F.EICHMAN, G.P.SCHROTH, B.E.BASHAM, P.S.HO
REMARK 1

SEQRES 1A 6 + G G C +C G

HETNAM  CH3 METHYL GROUP

FORMUL 3 CH3  4(C1 H3)

FORMUL 7 HOH *35(H2 O1)

LINK C CH3A 1 C5 +CA 1

LINK C CH3A 5 C5 +CA 5

CRYST1 17.790 30.900 44.360 90.00 90.00 90.00 P 21 21 21 8
ORIGX1 1.000000 0.000000 0.000000 0.00000

ORIGX2 0.000000 1.000000 0.000000 0.00000

ORIGX3 0.000000 0.000000 1.000000 0.00000

SCALE1 0.056200 0.000000 0.000000 0.00000

SCALE2 0.000000 0.032360 0.000000 0.00000

SCALE3 0.000000 0.000000 0.022540 0.00000

ATOM 1 05* +C A 1 19.586 17.809 18.122 1.00 12.09 O
ATOM 7 C2 +CA 1 16.834 16.280 17.538 1.00 11.38 C
TER 121 GA 6

ATOM 122 05" +CB 7 19.554 18.333 37.567 1.00 11.61 O
ATOM 126 C3* +CB 7 16.583 18.498 37.564 1.00 9.94 C
TER 242 GB 12

HETATM 243 C CH3 A 1 15.830 21.653 18.777 1.00 10.00 C
HETATM 250 O HOH 16 15486 7.233 35.513 1.00 36.11 O
HETATM 251 O HOH 17 19.159 9.022 37.958 1.00 10.93 O

CONECT 15 243
CONECT 246 218

MASTER 0 0 0 0 0 0 0 6 279 2 8 2
END
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¥ (8) SWISS-PROT field definitions

é;r;ee Contents Occurence in an entry
1D Identificaton Once; starts the entry
AC Accession number(s) once or more
DT Date Three times
DE Description Once or more
GN Gene name(s) Optional
0S Organism species once or more
oG Organelle Optional
0C Organism classification Once or more
OX Taxonomy cross-reference(s) Once or more
RN Reference number Once or more
RP Reference position Once or more
RC Reference comment(s) Optional
RX Reference cross-reference(s) Optional
RA Reficnagagl TRT %lpct?og;lniqfoﬁG line)
K6 | Reterence srou T ] A,
RT Reference title Optional
RL Reference location Once or more
CC Comments or notes Optional
DR Database cross—references Optional
KW Keywords Optional
FT Feature table data Optional
SQ Sequence header Once
(blanks) sequence data Once or more
// Termination line Once; ends the entry
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¥ (9) Protein Fragment Block Matrix 7/ 52%&

1

2 A

R

D

N

C

E

Q

0.0407

0.0288

0.0229

0.0123

0.0060

0.0300

0.0159

0.0339

0.0332

0.0217

0.0169

0.0062

0.0202

0.0176

0.0241

0.0195

0.0227

0.0183

0.0055

0.0263

0.0200

0.0305

0.0161

0.0190

0.0222

0.0060

0.0249

0.0164

0.0266

0.0232

0.0237

0.0161

0.0089

0.0237

0.0164

0.0346

0.0205

0.0156

0.0193

0.0067

0.0305

0.0134

oOma|Z|g|w =

0.0288

0.0198

0.0181

0.0173

0.0050

0.0279

0.0293

w

A

R

D

N

C

E

Q

0.040732

0.02878

0.022927

0.012268

0.006

0.03

0.015878

0.033902

0.033171

0.021707

0.016878

0.00622

0.020244

0.017561

0.024146

0.019537

0.022683

0.018317

0.005488

0.026341

0.020024

0.030488

0.016122

0.019024

0.02222

0.006

0.024878

0.016366

0.026585

0.023171

0.023659

0.016146

0.008878

0.023683

0.016415

0.034634

0.020512

0.01561

0.019293

0.006732

0.030488

0.013415

Oma|Z|g|x" =

0.02878

0.01978

0.018098

0.017341

0.005024

0.027854

0.029268

B

A

R

D

N

o

E

Q

0.043171

0.018098

0.023902

0.020244

0.004537

0.023415

0.016585

0.029512

0.026341

0.020756

0.013488

0.006317

0.037073

0.018805

0.039024

0.022707

0.020024

0.019049

0.008

0.024146

0.016829

0.024634

0.017829

0.021

0.020732

0.009341

0.027317

0.016854

0.029024

0.016366

0.01978

0.016829

0.017341

0.019537

0.01439

0.028049

0.021976

0.026341

0.017585

0.003585

0.031732

0.017585

O|m|a|z|g|x| >

0.028073

0.021488

0.029268

0.021

0.007707

0.026366

0.023415

o1

A

R

D

N

¢

E

Q

0.042439

0.017829

0.02

0.017585

0.006683

0.021732

0.011512

0.030756

0.037805

0.023415

0.01561

0.006317

0.023927

0.026829

0.030244

0.022927

0.023171

0.01978

0.00839

0.019268

0.013902

0.02561

0.013439

0.020732

0.027073

0.005805

0.02439

0.020268

0.027317

0.02

0.021244

0.018537

0.01278

0.025366

0.013659

0.029268

0.029049

0.016098

0.016146

0.005829

0.032927

0.023415

O|m|a|z|g| x| >

0.026341

0.01878

0.031707

0.021

0.008902

0.036829

0.022439
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2) PIBS(Protein Identification Block Search)
PIBS(Protein Identification Block Search)
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¥ (10) Portein Identification Block Search

EDRSTE

gi| 63540667 | ref| XP_145161.4|

Hl L gz o] & Score Matching Non Matching
RPOC_BRUME 0.3303 73 148
RPOH_THECE 0.3212 71 150
RS17_CAEEL 0.3212 71 150
RRF_LEGPL 0.9076 68 153
RRPL_BUNYW 0.3031 67 154
RS17_CRIGR 0.3031 67 154
RS4E_METMA 0.3 66 154
RS12_COXBU 0.2954 65 155

o] gz gi| 385647711 gb| AAR23813.1|

Hlul gz o] & Score Matching Non Matching
CORO7_MOUSE 0.314286 3 72
SYK_PYRKO 0.291262 30 73
TIM16_RAT 0.291262 30 /3
TAL_RALSO 0.291262 30 S
SYM_METMP 0.288462 30 74
T230_CAEEL 0.278846 29 75
TATB_ECOL6 0.277228 28 73
TERF1_HUMAN 0.27619 29 76
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PFBM<  #43tal, PIBS daglsS Adstr] fsia A Alxglel] F+&3
SWISS-PROT tlo] ¥ Hﬂolé% A&l TE SWISS-PROT dlo]EH|o] 2ol & 206,5857H
o] guld AR} Sof ¢

PFBM< 1/338}7] Hoﬂ*ﬂ TR FEShe dEA gl dolE SR Aeglon, vA
st Mo MFE 21 x 10022 kit ©Hst A de] ZAojoll a4 PFBMS T3
MEY 2o A 4407F Hy, gwd H49 500009 sbe] PFBMS A8kt oiad
o] H& wild MIL F 206,5857H¢]7] wiiel 4170 PFBM % &o] s L,
PIBSe| A-&3}7] 9ls #A PFBMO| Hyr 4t Tate] tlojeluo]~ Ad AA] A& &
4 9= W7 PFBMS 143831t

PIBS &ag]Fol #g&sk Ao Mg 0 oy AW-Fsk AW AlE(National Center for
Biotechnology Informaticn)ol] A Z]%lﬁ}ﬂ MA@ sz g=iol BLASTOA AF&s=

dlolgfulo] 2ol A 3000702 MES FE3te] &8
akith 300070 ¢ Wl A e %Wé—% aelste] 10070 @A Mg 3071E v
t}.
PIBS &ag]Fol 200719 Ao A4S d€sta 3zl PFBM wet 7k 4o AEES
£3} 3 F, SWISS-PROTH UE F @¥d A H(206,8587)S diidoz A
Aol thate]l Hi= wwd NP = PFBM T7AE wel YA 50002 AgeS
42Q gl-ﬁ.s]_o:hjr

nr(non-redundant databases) Y9

o

=~

1De PIBS SuelZos 4% de] Ads 43 A9 NCBIA thal 145t
B A B Hobt SNAEN AT Rtk W) Adst B 4T B Soh
A% Ade F 6524 33%°] NAAA A5s wel T,

¥ (11) PIBS| <Jgt A Aztel NCBI A4 Ay A

Query Name Result Name Score Matching Non-Matching
gil 18676606
gi| 15887008
gil 225874 DCNL2_HUMAN 0.337838 25 49
gil 23125950 COFH_SYNEL 0.877049 321 45
gil 223657 CN102_MOUSE 0.333333 109 218
CPSM_MOUSE 0.333333 109 218
gi| 23127872
gil 23127809
gil 23128304
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gil 23128099

gil 224719 DNS2B_RAT 0.421053 16 22

gil 27734646 DNS2B_RAT 0.369048 31 53

gil 21542396 CRUM1_HUMAN 0.315789 30 65

gil 30316381 CN102_MOUSE 0.363636 12 21
CPSM_MOUSE 0.363636 12 21

gi| 23023431

gil 226183

gil 157979

gil 17986277 CSK22_HUMAN 0.292398 100 242
CN105_HUMAN 0.291176 99 241

gil 17921995 CSK22_HUMAN 0.308271 41 92
CN105_HUMAN 0.303704 41 94

gil 15807619

gil 12834988 MLN64_MOUSE 0.473684 18 20

gi| 456277

gi| 53727547

gi| 56270269

gi| 57791178

gil 6031200 PRGB_HUMAN 0.318182 21 45
RAB38_HUMAN 0.307692 20 45

gil 32034805 DNAJ_ACTAC 0.394737 30 46

gil 446631 PRGB_HUMAN 0.390244 48 75

gi| 447094 PAQR3_MOUSE 0.327731 39 80
JAK1_MOUSE 0.305085 36 82

gil 448295

gil 448355 VGFR2_RAT 0.441176 15 19
T5312_RAT 0.441176 15 19

gil 739455 PRLR_RAT 0.886364 78 10
UNC5A_RAT 0.363636 32 56

gil 46140409

gil 46141134

gil 15146344

gi| 53761486

gil 14165442

gil 14165446

gil 14165448

gil 14165450

gil 45517137
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gil| 1094717

gil 46134347

gi| 45505651

gi| 18201915

gi| 18201915

GLPK3_HUMAN

0.283077

92

233

gil| 18201917

GLPK3_HUMAN

0.304348

105

240

UPKZ_HUMAN

0.300578

104

242

gil| 18201919

gil| 460329

XYLF_PSEPU

0.344262

21

40

gi| 460331

gi| 46134806

gi| 46134869

gil 12839920

gi| 21700195

gi| 46135337

gi| 223760

gil 225990

gi| 156055

gi| 157472

gi| 157473

PAX6_DROME

0.325000

39

81

gil 157474

CP6D5_DROME

0.327586

38

78

gi| 46131327

gil 46132262

gi| 46132613

gi| 45520016

gi| 50403743

TO3I2_RAT

0.315217

29

63

gi| 160966

gil 46311254

gi| 46315246

gi| 46316235

gil 47573347

gi| 47574034

gi| 47575086

gi| 166345

gil 115326

gi| 13432104

GLPK3_HUMAN

0.304348

105

240

UPKZ_HUMAN

0.300578

104

242

gil 53796537

gi| 117580

gil 309818
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gil 309820

gi| 53800138

gi| 53800150

gi| 53800401

gil 171550

gil 134192

gil 12852157 ATRAP_RAT 0.315315 35 76
T5312_RAT 0.303571 34 78

gil 26380307 STX6_RAT 0.410256 16 23
T5312_RAT 0.358974 14 25

gil 12852168 WD51B_MOUSE 0.409091 27 39

gil 14017957

gil 3077806

gi| 3970860 LGI4_HUMAN 0.413333 31 44
CJ049_HUMAN 0.388889 28 44
CD9_HUMAN 0.373333 28 47

gil 387050

gil 191151

gil 4240137 THAPS8_HUMAN 0.343558 112 214
THAP2_HUMAN 0.340491 111 215
UPK2_HUMAN 0.338415 111 217

gil 192262

gil 192287 OLF63_MOUSE 0.472727 26 29

gil 1504038 HXC10_HUMAN 0.292373 69 167
ICAM2_HUMAN 0.290598 68 166

gil 12856672

gil 1708299

gil 15021422

gil 15021511

gil 7024451
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% (12) PIBS 235 307) o|a}e]

2=
=

EDRSTE

gil 41616114 | tpg| DAAO3151.1

Hl L gz o] & Score Matching Non Matching
LIMC_RHOER 0.395833 19 29
LEP_GORGO 0.395833 19 29
SIX1_MOUSE 0.354167 17 31
DPOE_CRYNE 0.354167 17 31

ol Tl gil 1122499| gb| AAB00416.1

H| L gz o] & Score Matching Non Matching
SFXN3_MOUSE 0.454545 10 12
SELD_CAEEL 0.454545 10 12
RECR_TREDE 0.454545 10 12
ACDG_METJA 0.428571 9 12
2 =FdA AbeE Y2 olgfgt AofHelE BstaL, 7|ES WRel HAE

ARRES JfAstHE = dslow 7|E AAHEY EAHS Bt T
HAH S AASL 7] Wl FFo AEHHQ Al e Evs F F UE

ZhE oA, obgE @A 7|Z2ATC] HEAL e AEAES A E9 ] ojupx
RAog Ayztgrh
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1. Genome Database T4 &=

jHainkey_table jSequence_tahle

@, Ci_ID: NUNEER(20) e

Version_gi: NUMBER(10)
hccession: VARCHARZL 200)
Version: NUMBER(T)

:]Beference_tahle
(@ CWS_ID: RUNBER(20) (FE)
@ REF_ID: WUMBER(20)

hooession: VARCHARZ! 200D
o dkhora: CLOB
Jattribute_table Title: VARCHARZ(2000)

{ € CUS_1D: NDNBER(Z0) (FY) ?

origin: clob

@ Divizion_nane: VARCHARZ(Z0) (FK)
Locus: VABCHARZ(1000) ') B s
Definitie: VARCHARR(1000) 5| tahl :
s @ (051D NUHBER(20)

Source_organizn: VARCHARZ(1000 & Source_ID: NINBER(Z0) 6, C05_10: WMER(Z)) (FY)
@, CNS_ID: NUMBER(20) (FE) _

——

, Accession: VARCHARR(200)
hocession: VARCHARR(Z00) L& alleler VARCHARZ(L00)

nivision.tqble cell line! FARCRARZ(Z00) citation: VARCHAR2(L00)
& Division_pame: VARCHRRR(Z0) cell type: TARCAMEZ(100) codon: VARCHARR(150)

. clon: VARCHARZ(500)
note: VARCHARZ(200) clone_1ib: VARCHARZ(500)

codon_start: NOMBER(1)
db_zref: VRRCHARZ(B00)

219 (13) Genome Database T-%3
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2. &¥l3A Database T %

HOEEY
&, Wanunber: NUMBER(10)

PDEName: VARCHAEZ(50)
SwissName: VARCHAR(S0)

PDE_Hain drizs_Main (Other_Protein_DB
(@ Bdnurber: NOHBER(10) (FK) ) (@ Minunter: NINBER(L0) (FE) ) (@ Winunher: NMBER(10) (FE)
@, PDENane: VARCHAR(SO) @ Svissliane: VARCHAR(S0) @ DB_Nane: CHAR(1E)
Header: VAECHAR(S00) Description: CLOB Description: CHAR(LE)
Title: TRRCHAR(E00) Embl: VARCHARZ(200) PDB_Matching Mame: CHAR(LE)
DEREF: CLOB Pdb; FARCHARZ(Z00) ebe_Protein_DB_Matching_Name: CHAR(18)

Atan_table Faqquence Sequence

@, PDENane: VARCHAR2(50) G, Swisslane: VARCHARZ(50) @, DB_Nane: CHAR(10)
itom: CLOB Feature: CLOB Sequence: CHAR(1A)
SEORES: CLOB Seq_Format: VARCHARZ(Z00) Feature! CHAR(18)
Remark: CLOB sequence: CLOB

1% (14) Proteome Database 143
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3. A YA 2H

A M |Version_gi x||1418292 241

DNASequenceannDambase'TDGISSequences

ST T AR A,

13 (15) Genome 7

TGATCCTGGCTCAGGACGﬁACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTGAACCTCTTCGGAGGGGATCAGTGGCG
TGATCCTGGCTCAGGACGAACGCTGGLGGLGTGCTTARCACATGLAAGTCGAACGGTGAACCTCTTCGGAGGEGATCAGTGGLG

TGATCCT GLCT CAGGACGA A CGCT GECGGCGT GETTALCA CATGCA AGT Clat ACGGT GAA CCTCT T CGGA GEGGAT CAGT GECGA A CEGET GAGT AACACGT GAGTALTC

GLUCTCTGACTCT Glah TAACCA Clalalah & ACGET GGEETAATACCGRAT & TGACACA T GIECT GUAT GETCT 6T GT 6T GhaAA GTTTTTCHGT CAGGEREAT GAGLT CEEGELC

P
==
o

ATCAGCTTGT TGGT GGEGGET AL T GECCT ACCA AGGECGACGACGRET AGCCGRECT G

GLGA CCGGECACACT GGGACT GAGACACGRCCCA GACT CCT A CRLGAGG

I
LA GUAGT GREGEGAAT AT THOGLAA T GEGEOGAL 8 GUCT Gh CRLA GLGA CEOCGLGT (A G4 T GAS GEOCT T CEGEGTCGETALACCTCT TTCA GUAGGEAS G AGCECA AT G

P

ACGGETACCTGCAGA AGAL GCACCGGET AACT A CGT GCCAGCAGCCGCGGT A T ACGT AGGGT GCAAGCGT TGT CCGGAATTAT TG

GCGTAAAGAGET CGTAGGLGRTCT

A7 CGLGT CTECT G Gk ACCT AGGECT TAACTCT GHECGT CA BT GEGT ACGEEEAGGLT &G4 GTGT GHET AGGGEAGALT GhAATTLCT GIET GT AGCGET GALA TGEGE

G T4 TCALGGA Gk & CACCGGET GHCGS A GGLGERT CTCT GEEECA CTACT GACGLT GAGGA GLGA A AGLA T REGEAGCGAS CAGGA TTAGAT ACCCTGIT AGTCCATHLC

AAACGT T GGECGET AGGTGT GRGGEEA CATT CCACGT G TCTGCGLCGCAGCT AL CGLATT A4 GOGCCCCGCCT GRGGAGT ACGRCCGEA A GRCT AL AACTCAAL GEAL

G CGGGEEGCCCGEA LA A GLGLLGEA LA TROGERA TTAA TTUGAT GEA CECGAS GAACCT T4 CCAL GRCT TGALAT GlEGGT 54 & A4 CTOET A (A GA T ACGGEGET COGE

g = o

GGGCGCCT CACAGRT GGTGCAT GETTGTCRTCAGCT CRT GT CGTGAGA TG TGGERT TAAGT CCCGCA A CGAGCGCAACCCTCGT TCCA TRT TGCCA GCACGT TATGIRT

(el

GEGGEACT CAT G4 GA T GELGREET CAALT Chla Glb A GGT GhEGEAT GACGT AR ATCATCATGECLCT TATGTCT T GIGLT TCACGCA T

ACAA TRECCAGT ACAL

AGGECT GOGA GACCET GA GGRT GRAGCGA AT CCCAA A AL GCTGRT CTCAGT TCGGEAT CRGGELT CTGCALCT CGACCCCETGAA GTCGGAGT CECTAGT A ATCGCAGA TCAG

CAACGCT GLGGTGAATACGT TECCGGERECTTGTACACACCGLCCGT CACGTCAT GA A AT CRIET A ACACCCEA A GLCGA T GECCT A ACCCGT A A GGGA GIEGEAGT CGET CGA

AL T GEGACT GECGEAT TA GEACGA ATCGT AL CAAGET AGLUGT ACCGGAAGGT GEGECT GEATCAC

AR = 9% Reset | Random

CTATAGAATRGGAACCCCAACCT AGCHT AT ARAACAT TEGCT TAAT AGAGLTCATCAACACGTAT TTCTCHTAGAT T CARATCGETCCACT TRRTCAGLCTTTAT ARACACAGGCT TGCAGA
TCAAGACEREAT TEACATACACAACAGCT TREATATCTGAATGAAAAT TAT TCCCTEAAGT A4ACT AGGCCCCRGT AARCTECATCTTRCCALGAT GACAAGECT GibA TAGA TCCT ACGECT
CCCCTRTRCARCCOCGCCAATACCAGGART T T TRCCRGCTCTCCCAGT TCCGET GACCAAATCTRACAC TAGAAT AMMGCCAGTRET TCCGATET TCT TAGAGECCAT TACGCATCCTGh
CEAAGCT TEAAGET ARG CEEC CACCCAA T TRTET TACTCAGTCACTCECATCCAACT TTRRACT GCATCAGACOCGACAGCHT GAGREAT GGATRRT GECARBCAACAMGCETACCCTACT TA
GTAAGATATAATTCTRCCT TATAATBECATCRCGATCALCCTTTATTCTATACATATCAAGT A TRRCCCACAT T ACGCANET TCACRACAATAT TTTCACRCTCTTTRTAGCEACCAT GCCG
ACGEGAACGRT ATCARGAT CCARAGAGT CAACCCCRACCTGTRCRT GACCGRTACT TRCT TGAGT TTTCATRTAT TAGET TRGCTRRCCT AGATCCTCT TAMAAGAT TRETGAGACAAT GCGR
GTCRCAGCAATTTTTTTTAATAGRT TCEARRT T GECAT TAACARCTETCCATRTATCAATACBATCCCCAACCCCACCCACRCT TTCCTACGAM TAGACTCRAT AT GRRGCAAGEC T ACACT
CACCCCATTCCGACEA T AT CTCTATTTCTACAT CAT TTCATATTGET TCCCGET GRGTAT GAGAAGAKGCC T TGACACCRCT T TAACACCACART TTTACGTGCCTACACGCACT AGACAC
TTCTCTCACTCRCAGCTRGCCEATRATATGT TAAACCEAAAGATRT GEET AGASACTGRGCGCAAT TCCGCCARGAT E T BRGCGHACAAGT AT AGGCAACCECT TAGTCOGCTAAACGT TEHC
CCGGATATTRTTACHETRGTATATCAAGHTCCT ACCRRCAT TACRCGAT TAGCAGTCTCAT TGAGT AGAGCCCT AGTAGLRCAT AAMAATGAT GLCCGATACCACGT CRACAGCCTGTTCRT CA
%EE¥EEE*E%l*ﬁ?EEEEEEElETGTAETHEEEEETEHEHEEEETEEEEEATEEEﬂEﬂEGMGEETTTGM#EGMGMGEEHETTEEHAHAHETETAETHETETAECETﬂTGHGMHETEEMEMTMG

13 (16) Genome W
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THCAGGAGAT TTAACGET TG T ARCAACAGAACHCHTRRCT TACRCAGACTGT TTRCACCRGACATRRT T TCATATATCCATCAT TLT ARGCCGAGAACT TTTGT TECAA TRECCTCCRGTATA ‘I
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