TRk 24 FE
BARNAF AT+ T4 XA%E (ISBi)
N FA 2 THIT 4 0 AT ERERER
BERRE

SBEROEEAHSET. MEMRFERLTIELTEE A,

gL, S0RTY, 2TOBMBEIRELT{EEL,

ERAF~OZRESLLOTAL., HREBOAEAH>THSIHBHOT{EEL,

SUEREFRIE, 13- 30~15: 30 (2B5M) T,

RERHIC b LICTTE L2 YRS E oY LEBRIE. FESRTFTRRBEEC

BELTLHEED, _

6. BHETRERMA. 14:30~15:20 TF, B TEMY BB, FEEFTHABEERC
EHEZEL. BEFAHESEN SN THOFENMIBHLTIESL, COBE, BBETETE
ABETEEE A, ~

7. FBEABOABICETLIEMICEEEATEREA, XEBYICERLTIEEL,

8. MERE (R—V— ) ORAIZERL>TIE, ROETIRH-TESL,

(1) HB8FEFTOEZREZFAL TS, B 81 BEADEAIZ., 3T,

(2) HBAOBDBEHKELLIVy—TALUNEFEALTIESL,

(3) BRESZ, SBECHEIATCVABEYICEAL. R—7LTLEEL,

@) E&ETUAHE SBRECHFIATNAEYISRALTIEEL,

(5) FABRWCIE. EEABEFRALTIEEL (i, BETREA)

(6) fBEF. ERESRAEIC—DTOT—T LTS,

(7) ETEDBSIE. HhESBLAVEISITELTATERDISHEL, BLLTEBERNVT

{EEL,
9. HEBHTE., CORERKIELRIZLNSTEEY.
10. MERE (T—Vo—~F) . BETH>THELTRELTIESL,

Gl W =
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1
FiEl e EgEMTETUTOERD 5 S, bo b bRETHALORBREOTHL

—oE,

B W DN

LWL, BRELEERARVEEEY L BE R OBERAEYCSET A N TE B,
A IHEEOSMUICHIREE R EE T2 M . EFAEMITIITEE L2V,
FEAEYL, MEECIRECEGFEROBVENSELMHE L THE IC EEIIE,
EAY ORI, FEAENOMBIIC L~ 1,000 FUE0oFEEZ LI L bH 5,

2
ERAMCETLUTORED S S, bo L b TEINDOEBIEOPIE—DF~,

1 HFBE, Pl 2R, BB 9 20 EOM/MNEARET 2 o2 gk L 5,

Betafflt, BRDNA L LR bR EDS AT BOEEETH S,
BEZEMDY ) b4 XL, BEEEMOFNICLATHEHREL, FU 2 E%
= FLTHRVEROESLE,

MR/ RE Lo THRIRNZIRTLE Y | HECHEEBELL TV,

f3
EMORBOSGEICHETIUTORRD 5 5, bo bk bAREDR S DEBRBEOF NS
—OB,

EHE BRI 31 B ARG OB E ORINICIE, AR ERAES b & ShD,
R R R R I REE L o CI R — 585,

B ST e A 1) B R O DI RS E LB,

B IR R IR R A Th B,
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R4
AEECETAUTOERICSNWT ( a ) b ( d ) WICADRAOHEEELE LT
Lol hBEITRDLOR SN, BIREOFNE —D2B8S,

ERBEOERZZTOE ( a ) THY, TLESHAT r—AREREREEND,
(a )i (b ) OB LREAFRED (¢ ) OMEIPLRIBIESTTTHY,
( b ) OMEEMUC, ( ¢ ) OBSEAMICET TEVCEE Y, RBECRE—E
BalEnm, Tid ( d ) LLTHRROBECR D,

1 @ VvieE (b) HAM (o) BEAME @ kN
2 (a) HEEE (b) B (©) otk @ zEn
3 () e (b) ok (c) BRAhE @ 57k
4 @ Vg (b) Bk (©) Bk @ 57k
R 5

AU E R R E RO EL AMERAEEL LT, bo b RETRLO
PERREOFHH—DOB,

FHTH /M

b L1 N
IfaLRYT
panl N

e o I I
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T AR RUT EEREDT. MAREERRICEERSEET S I L TR LicA VA R
FIEEEZLNTNS (MIRAEER) . 2 b FY T EEREKILZ, ThEhido
THUYDEMETH oI EETRT IV OH0EBLERBERRONZ, MiaNEE
MEIFT S, MEICET B OVWTORED > B, bo b b TENLZLDERER
BDFipo—DF S,

Py RU 7 LIEREIL, A DNA LT E D DNA ##-2,
Fa N7 EEERED, MEANTEENIISR L TEEEBET LD 2B TE D,

o
Hio o ph

3 R R T LERERTE TOBEECHROMOEAL, EFMIE LY bESMmED
FREE,

4 I harRFI7HEREL, —ERCEThL TS,

i

FERITEAE LTV A L b OREMIIER 5 1,000 MR EETL . A8 0 DNA &% 2
Lk A, TOLIREA NS ARELRE, b OBRERETFZ, MEAROE
7% Gl Y THEET AT+ o2 EAE L mE X 5 1,000 MEFERLTEA -
75 AERENES, RODYPFSND I EFBREOTINL—E, 2B, Mkl
EEILRVLDET S,

Hid & 72 b DI HIDNAR

1 A-BEBEDOMERESED. CKEOHMIEI EZ 5,
2 B CEEOHMEENIEY . A RKEOMIBEKNEZ 5,
3 AKBEOHRENARY. B - C KEOMIENEL 5,
4 BFEOMBENEY ., A CKEOMIRENEZ B,
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i 8

Rz A 5D BEFHEBOERYELZDDOTH D, MADENEFEE TETFOEIN
WV Ry (Ff) L RATLLORY FY (- Lb) 22875 L, #ES—K T
BRT (B A) bR, FL EH LERELZEEE MR 2 T (FE-A)
(B-Lb) . BR-A) . &-Lp) o4@EEO= Fuifoiik, F2 TELNLD
BTOEOE F-H)  (F-Lb) : (WA : (- Lb) ELTELVEDE
BERFE D i i,

111111
21271
4331
93731

O B

F1

F1

F2

%% ] [k [
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] 9
MBOVFFMVEZEIIBTE R AvELyYPy—L LT, bo L FRHEESLOEA
DEDB—DES,

W =

P70y AMP
A7 =3V B
Fris
AN G bAZ

10
TANARBETAUTOERD B, bob b REWNRLDEBREOFNL—2F,

1
2

A NARE, BT DRMDHR D E R BV LR DHEANTIEMNT 5,
TANAGEL, BBROT ) LRI T REEIND Z NV BORC BN EAEE L

o,

TANVAD I, HEICER LERETAEA TOLOREEAZTIF T U LS,
74»2®5%\FJA&LTRNA%%%\#Oﬁ%?ﬁ%%%0$47®%®%.
izl bR EEEE,

11
E NORBERIZBTHUTORED S B, bo & bFEDA b OREREO BN E
B’

L

EMERV AL, FURE LTETT MBI~ nr 7 - UoRHRMRA S 2,
s LT AR/ a7 Y YETHE»P LS ELICHRIC L > TEESND, -
ECEHFHOORRMCBHELTWIOER, MEC(EEERESRBEFESRLTFTH D,
WMESTFOZREEEZIC V)T AL LIRS BETERRICI > TEL S,
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912
DNA %8t AEE (A 7F=v T FIv, G F7=r, C ¥y BT
UTOEROH H, bo &b R EEALOEERNEDOTHL—DFS,

1 AL GRYYIIDEETNLS,

2 BERTOEEISTHCERFSUEERLAN TH S,

3 A% DNA OFMREEHEEDOMAL X > TELT 5,

4 TAH DNA BEAIEBWT, 8% AT &, G X C LKFHEET .

5 13
 DNA#BICET 2UTORBO S b, bo & bREYR b O EERLOFHH—2B,

DNA BEIC BV, ThEN0OHE DNA 8L R CAERFIOHBEH SN B,
DNA BB FAX VYRR LAF P EE LT 5EERETH S,

DNA BRI FIC 22 T4 F L U R—AD 5 b 3 DHMICGHBETT 5,

DNA #RIDER L 2 2ERIDNARY AT —ETH A,

[T L T S
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RH 14
B4 O DNA BESEIZET 3 ToR®Ric > ( a ) b ( d )Y NIZAS
BRADHEEE L TH- S LETOR O END, BREDOT NS —DFES,

TELRABET LD ARHEHDNAEESY ( a ) LS, BETTTEZ—AEHDNA

Lz (b ) BPENRNAKRZEGHTS, TORNAMAZESHDEL. (¢ ) B

—Z&8{ DNA [ZHB#RS 7% DNA IOERZT Y. RBIOLERL. BN FLTTTEs 2

COD=FEDNAD IS, V=7 4 VHEEFEIN A TITERMICITON DR, ¥ 7

8 & PN DR TR ERAS AT 5, NEMAY 2SR TTE 5 DNA KA A E0Ra 1
( d ) »TH,

1 (a) DNAVUAH—E
(b) DNA~U A4—¥
(c) DNARY AT —¥
(d) DNAZ7Z A ~—+¥

2 {(a) DNA~UH—E
(b} DNA 75 4 <=—E
(¢) DNARY AF—F
(d) DNA VU #—+

3 (a) DNA~UH—E
(b) DNARY A5 —F
(c} DNA U H—¥
(d) DNA 75 A <—F

4 (a) DNA D F—E
(b) DNARY A7 —F
(c) DNAZ 74 <—E
(d) DNA~Y A—E
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A5 15
EFAYO mRNA OF a7 (B8 ETAUTORERD I 5, bobk b RElR
H OB O F S —DB,

AIEEE mRNA O 5 86IZiZ ¥ 37 BERIOKHER X v v TREER I Eh D,
BIERE mBNA DB A T FA Vo FIEoTA v barBirEshs,

ATEEE mRNA @ 3°#gicik, HHLLED A(FF =A@ B2l o7 ) A EHA3 M
S,

TuEl s FORT LIEER mRNA (IR T A7 BERRIEDN S,

i3 16
fx D RNA S TIETAUTORED S b, b oL b ABETRELREZE S DR RRED
i DB,

TN TG B

siRNA 2 —&${, miRNA {I—%&4{D RNA Th 3,

tRNA, rENA. miRNAZ /=2 —F 4 7 RNAKSEENS,

siRNA % shRNA #{# > T M- @ EFOMEAD mENABZBO T L3 TE 3,
rRNA ¥ mRNA O = FVIZHET 37 2/ BEESREE LTV 2,

17
BIRLERSEODT, TV R T 4 7 ALEEELY RANLORBREOTNE
— A,

N T N

—IIERAERTHREOC MY R T XICENDEH 5,

ME, ZEHEOEGERLOORETHY, 7 - THE UERICR LRV,
B, BAVIZFLREDEGIC HLA (& FAmEREE) BEFA0N5,
DNA @ A F /AL BEFEHOIHNICED 5,
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fil 18
PCREWCHETHUTORERED S B, bo & bFEINRSDEERRBEOFH5—D%~,

PCR &L, THEMED DNA RY AT —ER/FIE &N 5,
T HEORE L DNA 2R T 5 Z L REHEETH B,
Z A DNA % PCREBICERT 2 Z L3 TE R0,
TIFAT—IZ DNA EROFRBITHETH B,

T I S I

19
UTOEFEDRIT, BoFORBERNERZHERTOIFEL L THs L b TER
b D EFEREO Ph b —DFA,

RNA insitu A 7V HF A ¥ —i 3 i
RT-PCR

DNA~AZ a7 VAik

VT y T Tk

N e N I

5 20
DIFOEREDLHT, KR —7 VORI AELE LT—HRETRVWLORBIREO
s b —-DiB,

A &R o — LT

A X7 BHRAT

ChIP-seq f##

b R BN =T TR

B w1 =

Copyright © 2012 Japanese Society for Bioinformatics. All Rights Reserved.
- 13 -



il 21
2V a—# F TR, SERTER TR SN, TEKRLORER OR), HEH (AND)
3. B LICERENRERN, REEL Lo bOTHY . BE NOT) i1, T L
01 ZREE T bOTHS, &z, 1110 OR 0101w = 1111w, 1110@ AND 0101w
=0100@, NOT 1001 =0110CHh 5 FEFOHED@IL, TOEFIR2EHTHLHI L E
HLTN3B)
Ei BV T Ma<<i) [Z2 B xDEEEI HTEL Ln b O (B ey ME 0L,
HENTRE HTIRTHND) |, B 7 Fe>NitFEFI 2 W x OEHEHIZ (T H
LicbDTHD, e iTHBr+23 #Ey 4 HTHBLEETH &, 10100<<2 =
1000, 1010@>>2 = 00100 Th 5,

IDEE, 2ODEEDR UHEO ZE x y TR LT, BRD IO LR L VR EER
RED A B — DB,

1 xAND(NOTy» = NOT(NOT % OR y)
2 xORWINOTjy» = NOT ((NOT x) AND y)
3 (x<<2)AND (y<<2) (x AND y) << 2
4 (x<<2)AND (y>>2). xOR y

R 22
BE/ AL A HEREICETAUTORERD S B, bo &b Al d o2 BIRE
DFMNE—D8,

1 01 32 EHTRALLHGICIERNEEER/ D L2570, BB/NIRETRE
THLADBENELEN, ThERT I LITFAETH S,

2 HEORESPBERAL 2 OOREOELHET D L. AOFHOBSBRIBZ L
b5,

3 HERMEAKRE VEICK L, BRSNS MEEMET S L RS L REE 5L
WD,

4 ERRAERIT SO NaN Not a Number) & FEi 5 #3228/ M SEA WS
nas,
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i 23
OV a— F IR ERE T AT DI WA A 22— T o — A L L THFE R
HLOZBEIRED b —2B~,

HiSeq 2000
USB 3.0

U T ATA
IEEE 1394

[ R S I

R 24

AEUN 2GB, ~— FF 4 A OEED 500GB OHEER LD, ZORHEHBANONA—F
F AT, TSI AERAWT 5GB OF —F EHISAATWER, ZERT— X D
LBALDBEL pole, TOERE LT &L FEDR LD EBIREO TN E—2EA,

MOL—F DTS T AR — FF 4 25 et LTHRRT - BERRE LEEHFE,
F4 AT VA ICEENRE L, '
N FF 4 AT TEERRAE L,

AEY AT » I RELE LT,

[N e T I
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fel 25
(a )26 (d) ARAZEAOBAEDEL LT L bEHRLOIREND,
BRI D Fipt —o,

WS — 27 TN B NDEIIERIT, FEROATI XY ( a ) HBES—RE
THbH, TOBRFIERE Y — FTEREDICAE (trAF—FN) Y- MERIBAERS,
SR — R T, F—XREEBOATI LI (b ) B ( ¢ ) LEkT, F—
FhY—bLE#, Zhod (d ) TAZLTCRONEATYTCEY—~FTEBLIK
Ikt35,

@ hEn () k& @ e @D 5F
@ AEY ) hEn © 2% @ e
(@ REWV O hEn @ 2F @ HE
(@) R&xvw () k& (@ & @ 28

= W R
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H 26

AR v IR, 2rEa—F ELTEL{AVWLNDET—FBED—2T, BRI AT —%
DEAMCHE S, #ARSEH LLast In First Out: LIFO) R Th D, 22T, +oRKkE
BDORE I HRbDEL, PUSH @GR AZ v 707 —F 2T ilE, POP &Haid.
F—EREYETRELTS, TEOLSIC 9 HOMEEETF LR, 5ED POP 44
Lo THAZNE T —F @0, EER b0 EREDORIE—D8~,

(1) PUSH a
(2) PUSH b
(3) PUSH ¢
(4) PUSHDb
(6) POP
(6) POP
(7) PUSHDb
(8) POP
(9) POP

a
b
c

EROTME/LIE,

B W N

& 27
PUTOEBOFNE, bo & bAETRb Dz BREO P 6 —0@ A,

1 EEOEFE KnlognTY— b T332 ERFERTALINZLATHMENR TS H DX
TA I )= bDHTHDB,

2 BREBEFNFRE mD2O0Y— NELOEFIHREZ O, XEDEFIICEE
NBETRTOEEY — b Lo O THRET D2 LB TE D,

3 H£EOES p OEFOERE EFITRTH2IEECRKERE X O TRDDZ LB

TE A,
4 170 10 T TOBEFINLZ2IEI n0EFIL, Ayry b —FERWVWT ATV

— RTDIZLBARETH D,
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9 28
#875(16,11,6,14,2,9, 15,17, 4, 18) # AN & L CHEYRFETE—TE#ERLEEZA,
UTOEO L 5 ilzoi, ZOROFT @), b), ) CAZEFORL2EHEELTELY
HOERRNED Fh b —B 2,

@14 ®16 ()18
(@16 @m14 (c) 18
(@18 M 16 (o) 14
(@18 Mm14 (o) 16

L N N I
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fh 29
THERECET AUTOERIZOWT.( a ) b (¢ ) RICARERNOHLE Y
LLTHo L LA DR END, BIREOS NS —D2EA,

—EDEFCESSNEZT—F n BREA N E, ZHBREBEEFRAVWTEZLEEN
HEMOT—F BT HTOIMKERZHBEOEIIE . ( a ) BEITHEL,

WA —4#0F]: 1134679101 b5 —4% (b ) ONBEHRTCE( ¢ ) D
ZHBRIENTONES,

1 (& Onlog n) by 7 @ 2
2 (a) Klog o (b) 4 @ 2
3 () O(n) ® 9 © 3
4 (a) Kog (b} 6 () 2
fal 30

WER Y7 TP bRONDEFNE S/ MEFIEHISTTOFEELT, botdb
TEEN 2D DEBRFEORH—28S,

Burrows-Wheeler Z#ii%
MNoath

BIRYEHEE
Newton-Raphson £

e s I I
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31 _
HAOAPEROZERICH L TTREOSQL XA ETT I BRELTEGNET-F L LT,
o b HETRLOEBREEO DG —D08 S,

SELECT #4&% FROM SfiEsE
WHERE # >=3 AND GEffis > 50 OR H/% HE > 150);

EAES 4l ST A i H 4 #
2401 FiE »BY |85 261 1
2402 KB HF 36 132 3
2403 BT 54 240 4
2404 R 21 146 1
2405 HH AHER 75 125 3

1 2403

2 2402, 2404

3 2403, 2405

4 2401, 2402, 2405

71 32

Fe B R ADEFAO—DTHB Y L—ia FATF—F_R— AT AU TORED
55, AETRLDEBIREO RN L —D0F8,

F=Bed TVl bR ELTHRD.

FBE 2 WEDR(GT —T ) E LTRET B,

F—4 DEESELE LT, SQL BAbhTina, |
Vb—2a A7 —4_X—22E@BTAHY 7 Ny =7ik, RDBMS LB 2,

=W o e
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33
ERSAICET WAL LT, ELWSQEBIREDHh b —2~,

EEOHOHE, BEFEBEOEL RREEEEOMEL 1 28252 ik,
ERATORE, RESEEROED FREEEROEL 1 ¥ 825 Lih 5,
ERSHOREEEREOMIT 1 ¥BA5 2 LB 50, REBEEROEZ 1%
A 5T e,
FHAHEOMEREERROMEL 1 #1825 2 L3RV, REEEEROED 1%
BB e08b5,

B 34
WICR LEBRBXOST, bo kb REER b D2 BRED T 5 —0B,

ANy F-FA T T —EREFENT S bR — & BTN S,
EEBEEFERICITALICATA—FEROIILE MAP #EEL WD,

2 BFORITEEFALE TS EE, 0 2 1 OERZHFT-AX—ASHERLIELIE
Bunwbnsg, “ARXR—A SHEOEREHEIFEHLLHBLFEIC 0 DL 1 UTOoEE L5,
EAFCBVTHERASHICBONTH, WARIERETH BEEEIT 0 L REW,

7 35
3oNESE A B CWRLT, COEFTTAE BRRBICELETAHEPUAB|C) @
TSR L LTEDRL OB BIREOE N B~

e W N =

P(A.BIC)=PA|CYP(BIA4C)
P(4,B| C)=P4| C)P(BC)
P(4,B| C) =P(CI A,B) P(4,B)
P(4,B| C)=P(4| C) P(B CYP(C)
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i 36
FETFRRBRRECHE T AUTOTRD I B, ok b REDREOZBIREOF N5
=D, UTFTHE o 2600 L0EDEFEKELTS,

1 BRILET—2 DIZHLT, PD| H) #REHS B OHAERE (pfE) 275 &,
P Ho) <a AL DI>E & RERFEZENTS,

2 REERHRABRASNZHESICE, STEHRAER SR,

3 REEHEAFEHSARZVESE, BREEMIEREND,

4 BEOT7-FICHUTREETIHEIC. BEFR 1 2OBEALFEAELZH D &
REERERT 5,

37

KR = Y EHOWTCEBETFRERRAEERSFEI RNAseq 835 5. RNAseq
BT, DHrBETORRBT VI NLVRBITRERZIDERLIERC, FEBETFORRLED
ER—NEHETAESEELTETAET D, £7. HRATRR L'Cb‘ééiﬁ{_%ﬂ)ﬁ
CRESHEH LEREDE—AEHOPICAND, KRIZ, R—0R, BEXNBZOERET
W%Té%®%%ﬂ\%ﬂﬂ%%%k@éoRNA%qT1$®)—P%ﬁ@f6$
—EF IERYHTZ LYY D, 20, B0 EFR—NL%E RNA-seq @ —F
BEAEROIVH L, EOFIREENAIROR—NVOBEELRIEELHY., AETFERY
Y, IOREHFLLTE - & bR ED b DEBIREO T4 H—28~,

WT Vw3 Ha
_IESA
B D ZIESA
—tRoA

[N =R
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f&5 38
(a )hb (d)  AICABREAOHLELEE LTH2 & L@ O ERR, B
FRD e b —DiE,

( a )i BHEEETERR /A LV EFTHOOBETY haLo—BTH AR, R
GHOTRTOBRPEEENRVEXOEEIEZEEINDI LW I EF 2V F 4 LORE
WD, FOkD, FETIZ, *OBE - DEFPAREH ST Lo THESLSLTHS
(b ) BRVBNBI I, T, V7 ANMVEZHRTEFa hatThd (¢ )
LREOEF2 )74 LOMERD Y, FETIRIEE - RERES{Lshd (4 ) RE
BELFVBRTWA,

1 {(a)SCP (b) SSH (¢ TELNET (& FTP
2 (a) FTP (b} SFTP (c) TELNET ({(d) SSH
3 (a) TELNET (b) FTP (c) SCP (@) SsH
4 (a) TELNET (b)SSH {(c) FTP {d) SFTP

f5 39

BESBREIOESEOTREIT L&, TOTRRELRTHEL L TERM(True
Positive). E[&t(True Negative). AEM(False Positive), A& (False Negative) 232 ‘
B, (0 a ) db (¢ ) RICADZEAOHEAEDTE L Th 2oL bEIHIR DI ERDN,
BIREO T H5H—2F~,

HEMELIZEELIELL FREAAEES, (2 ) CEBEEBTTFRIEATER,
(b ) i rELLFRENEESR, ( ¢ ) SiTRELBsTTFHEIEhEERDZ
EFVH, BESensitivity) i X1 235 (¢ ) EEFWEMEILEL L FRE(Specificity)
125 (b )} BEBWREIELY,

(a) Eftt (b) 5 (c) {Akats
(a) AT (b) EpatE (ORT=
(a) AT (b) k2 (c) ERats
(a) Elatk b) & (c} {AREHE

B W b
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P 40
(a) k(b ) ARABBOCEAGDEE LT L bR E N, BRI
DR D,

AR T R— I (SVM) OFFT7ATIAAL (2 ) TRINTEY, h—3F
MED—=DLLTHSRTND, I— RNV LLTHEBA— R AVDEEIEREC (b )

12725,

1 (a) #EAEPERE{LME (b) #2HEmE

2 (a) B EEE (b) #BF 8
3 (a) “KFERIE (b) I
4 (a) MEcE{LEE (b) #E3k
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R 41

2 ADEERIE=— <72 (Needleman-Wunsch) 7T X ATT 5 A
AV hEfFolEZA, TRHADL3RTIA VAV MBRELRE, L, 7T A
VIDAR2T, HEEO—FHIIHTAIMNE (m . FBEICHTAEE ()  BLUX v
wFLXFNT 4 (g DB3ODNAFRA—FTERENDIHLDLTE, Z0OLE, (m, u 20
HAEDEE LTETR 0%, BREO TN H—0B,

(b2 1) TREOFEHET 54> A Ltk

(A) B

GGAT-GCCACCT GGATGCCACCT

RN REE EDEER RN
GGATTGC-ACCT GGATTGCACCT

1 1,-1,-2
2 (2,-2,-4)
3 (8,-2,—4
4 (3,-3, —4)
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_25_



R 42

EWE A-E OBREFEFINDL, TED L 5 2EMTFINE bz CEfiTFIZ0 T4y
WEEDTTHD) . ZOxEL LICHENERSE (UPGMA) & BV THER L ERERO
Za-—u v 7L Newick format) TORBE L L TEVL b DEBREDOFHNL—0R

A
B
C
D
B

1 ((A 0, E), B D)

2 (A Q) (B, D) E)

3 (A, O,E B D)

4 (A, 0, B),B, D)
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fi] 43

TORE, HIWEHT 7 DIEBTHFA~— (28BEE) OHRAEETHD, JOLE,
ST ERREPGTHOEL L TEDROEBRKOTPR5—20ES, 22T, T8
FUOGERFA~v—D1IHER, 2EEEFZRETNTBLVGTHDI I L2RT,

21EEH
A C G T

0.07 0.05 0.05 0.07

0.07 0.06 0.08 0.05

m B B

0.06 0.08 0.06 0.05

H Q O B

0.056 0.06 0.07 0.07

0.07
0.20
0.24
0.28

S

A 44
PS4 VAV MCETAUTOERD 55, bo b bREE RSO EFBREDEN B —D
B’

1 BLASTX iEEBFIZEV-Eb®Ic, 7 3/ BESF — 5 =X E2RETL TR ST A
Thb, |

2 TIAY ALY b ERKEFIIC RS B 5,

3 AIA-Ux—-F—< (Smith-Waterman) #iIBAIEEEEZ AWV T2 OOESIR T
B S o & LA LR R RET I TH B,

4 ClustalW BREEFEELESET I VAV TR 7 LTHS,
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VTR, 72 VBESDOT 54 A0 b2 BESEINZ 07 7 A LERLTNS, =
ML, T4 A MNEOENBTOT I/ BOHREES2FTOEEAAT ELLLDT,
HBREDR 0 DENMIELTRINL TS, £, NRIEOLOMAEDR HBESS) OF
FAIHBEENTNS, ZOFUTZ7 AN, vy v TR LOTIALA ALV FT, bok
bEKEETHT I BEAFBREOTHE —DBS,

BREEE TIIBROAAT
A|C/ID|E|F|G|H I K|L|MN|P|Q|R|S|T|V|W|Y
5 1 2 13
6 16 '
7 16
8 711 5|3
9 16 |
10 114 2 1171

1 VDFSATVDET
2 VDFSDFVDFT
3 ADFVDFVSAT
4 VDFSVDFSAT
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fi 46
EEFOREERICETZUTORBRICEBWNT, bo L bRENROOCEZBREOHNL

O,

1 BEFOKEERICIE, DNAZESHRCRDADBERER, 77—V L TURE

TOWERA, MEETREO—HEES L TEET AR YDA N = A LNH B,

BERAEMOKS ) JMicit, 2 3y RY 7RRRES ) A LBE L A BETIEE

NBZEBDHY. TNLR—RCETMEORET & LENEVELIE R =T,

3 BETFOKTERICCEEDVHEVENER TOLMEZ 570, GCERBOEEEN
PYICKEGEROERERETZ L ITED TEELYY,

4 BETFOKTEHRIHHES. BETFOSTRHENENEORILE KT B 5T
MERHDZ EITEELETRIZR LR,

-]
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IR 7 — # 13 GenBank A TR &N RefSeq Nt WY —D—EHLE LI LD
ThHhdD, ZOTF—FPLRABNIERL L Tho b RENRDEBRECT ML —
DES, 2B, HELERLTWARVWERIZ W, BEEKLTHD,

Locus NG_010488 2031 bp BNA linear  BCT 18-JUN-2012
SOURCE Escherichia coli ATCG 8739
FEATURES Locatien/Qual ifiers

source 1..2031

Jorganism="Escherichia coli ATCC 8739”
/mol_type="genomic DNA"

CDS comp lement (1. . 2031)
/gene="mal|§”
/locus_tag="Eco|C_0143"
/note="periplasmic enzyme that degrades maltodextrins that
enter via the outer membrane porin LamB: hydrolyzes
alpha~{1,4) glycosidic |inkages; contains internal
disulfide bands”
fcodon_start=1
/trans|_table=11
/oroduct="periplasmic alpha-amylase”
/translation="MKLAACFLTLLPGFAYAASWT SPGFPAFSEQGTATFVSHAQLPK

BE

GTRPLTLNFDQQC”
sig peptide comp |l ement (1978. . 2031}
Jeene="ma|8"
/locus_tag="FcolC_0143"
/rote="Signal predicted by SignalP 3.0 HMM {(Signal peptide
probability 1.000) with cleavage site probability 0.723 at
residue 18"
ORIGIN
1 ttactgttge cctgeccaga cgaccageac tttategtog coatgotcac paacaaagce
61 gtagccctgs ttcagcaaaa gtgteghtty titecceges ccaattzoge gatgeceezc
&
1981 ggcaacggeg aagccaggaa gpagtgtcap aaaacaggeg gogagtttea t

//

1 203t fﬁ%yb%f;ékﬂ%%@%éi%%%@éﬁf‘%éo

2 BIEFEHNT I T —EEEELD,

3 cDNA »OLEEREFINERIN TS,

4 VT FARTF RE LD N7 R a— A ETEENATWNE,
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BLAST THIEEEMEA =7 bit 2E L LTRENTBY, Z0 & & Evalue(BiA a7
Q&7 VEFOR S(m), T—FX—ADOKRE Z(DERAWT Fmn2-5 LEEh3, »
E.HDTZVEFE, HET—FN-RIIHLTRELE L EDRA T H 48 T, E-value
#0.0001 THoe T2, AL ZVEFZ 8EDOREEDT —FN—RIIHLTHREL
7o & &, E-value 23E U4E 0.0001 1272 5 DITMEL A I TV HITh B h, 3RO+
Ph—DEB,

45
51
96
384

= ) b

R 49

T APINIERA R A TOBRYVELEFINFEELTRY, FhbdBE+TaFEbnas
WAhHB DB, LTOREINTOD S5, 477 LABF|FOREYIELEFEZBHETA7-O0DFEE LT,
Hho b b AREE RS OB BRBOR b8,

GC skew fE4HT(7 ./ 5 DNA D—FDETO G L CDEEDEWICEES LR
7 AEFIRICHET AEERE O EEO HEBRAE R

B 8 F OEFNIRT AR SRR

b7 ARV i FEEROBEEREEI 2 ED T —F ~— R Ca A HERER R

N
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&1 50
BT 74 A MCETHUTORERD I B, oL b REDRLOEERKOTDE
.__oi‘%f\\:o N .

1 HET AEFIMCLBEOHERE FA A VREETANE I DPEERLEWVEEIL, v—2
NT A4 A bERNE,

S B AT A AL ME. —RIE T BTG A VA hDT T Y XAT, F
DFY o FNFNT 42 OIRETIZEILLVEHETES,

3 TI7AVANDEy P FAT 0k LEILIEE 22037 A —% g p&HWT, ¥
YT DEENLOLE al#b Lt RDE5ICHEShD, Z0OLE, a% biITH LT
HED/NEREIRET S E, Frv/BELELTADVRT RS,

4 TITALA hOA2THE—HICHTINE, A28, BLOLEED 4 b
TEREINDF vy I_NIAT 4 DAFEEORTA—F Lo THEESRD L&, &3
FA—FE—BIZ2EBIELTHELERET 74 AV ME, TOTIFIAL A Mg
CRICKER:S,
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fi 51

PIFORANL, 72/ BEFIOSAVF AT T4 Ay hORHEICEVWSh BRI~ 2
TETNAERLTVWD, ZZ TR EEREFNFNEE L KT M, I, Dy ZFNFR~ v F,
A, REOREBIZHIELTRY, vy FLBAOCESKENHIT 20 BEDT I VBB —E
OHERTHAINTWS, £/, FB) E7 I /BESZ2 Z0ETVICYTIRBBIILICX
DERKENET 74 A FERLTEY, KXFENXFOT I BIE, #hfhey
FREBLIRARENOHAENRTETI VBE. [ BF¥ Yy 72FLTWS, SEF
I, ETNMCE TEDE L EORBEASADELTT 74 ERTEY, Seql, Seq2, Seq3
WG T ANABRRBEROD 7 ARENT VWD, Z0 & &, Seqd IT3HT A2 L L
Tho & biEEbDERBREO RN L—D0BA,

X(A)

#=(B)
\TZAF b /A
Seql MYL...PK B—M;—M;—Mz—M,-Ms5-E
Seq2 VLV...SK B—M;—~My—Mz—My—Ms~E
Seqg3 | MYFpadPK B~M;~M;~Ms~L3~I3-I3—M;—Ms—FE
Seqd L.Ldk.8K ?
1 B-M-I;-M;—M;-Dy;—Ms-E
2 B-M;-Dy-M3—IL3~I3~M;~Ms~E
3 B-Mi-I;-My—Ma—I3-Dy—I1,~Ms-E
4 B-Mi-Dy—My—Tp-T3-D3—M;~Ms—F
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Gene Ontology Til, BEFOHMEICHD 284 2 AFEGO term)DEIZ, Ais_aB (A
iEBD—FETHD) L Apart of B (AL B OEASHTH D ; LY EREICE, TST0 AR,

0D BOEHSTHD) EVoERBEEINTWS, UTIRTRIL, —#O GO term
BOBREFRLALET, Als_aB 8L U Apart_of B OFFFER, TILEFNLAHRDL B ~D
ERBLUHRORANTRENA TS (#F2IE, "mitochondrion” is_a “cytoplasmic part”
BRRILTNB) , ZORPLHABNDIEL LT, bo & bTEYR S ORRRED

ipb—DE, L, UTFOHERRMEENTREL,

R AR

» Ais_aB 72 Bis aC #2bhif, AisaC Thd,

+ Apart of B 73> Bpart of C 72513, Apart of C TH 5B,
« Ais_aB 2> Bpart_of C 7251, Apart_ofC ThHD,

+ Apart of B 7> Bis_aC 72 5%, Apart_ofC Thad,

mitochondrion
GO:0005739

cytoplasmic part
GO:0044444

intracellular membrane-bounded organelle
G0:0043231

"-|part_0f /_a
A |
cyioplasm intracellular organelle

82| 3:0005737

GO:00432289

liswa

is_a \_a

intracellular part organelle
G0:0044424 GO:0043226
*.. part_of
Y
intracellular
G0:0005622

“cytoplasmic part” is_a “intracellular part”®

“cytoplasmic part” part_of “intracellular part”

“organelle” is_a “intracellular part”

1
2
3
é “intracellular membrane-bounded organelle” part_of “intracellular”
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B o BN RTT AN, MEASWERT 72 ) —07 2 ) BEFIOALFIAT S
AV A FO—EELUTORIZR LI, 20T I A2 b &, 86 1, 3 2. ...,
L 7 OIS OO R BB O W TR R T o IR S A v AV M
BT TRLE), ZOWEL L THo & b FEDRERZ RO P 5 — 08,

12 3 4 56 7
~YHFCGGSLINSQWVVSAARCYKSGIQVRLG-EDNINVV
~YHFCGGSLINDQWVVSAAHCYQYHIQVRLG-EYNIDVL
—YHFCGGSLINDOQWVVSAAHCYKSRIQVRLG-EHNINVL
-SHICGGSLITDOWVLSAAHCYHPQLOVRLG-EHNIYET
TSLRCGGVLIDHRWVLTAAHCSGSRYWVRLG-EHSLSQL
LSFHCAGVLVDOSWVLTAAHCGNKPLWARVG-DDHELLLL
QOLLCGGVLVGGNWVLTAAHCKKPKYTVRLG-DHSLONK
NOLHCGGVLVNERWVLTAAHCKMNEYTVHLG-SDTLG--
RRFLCGGALLSGOWVITAAHCGRPILOVALG-KHNLRRW
GFHFCGGSLINENWVVTAAHCGVTTSDVVVAGEFDOQGSS

BT 1 & BRI 5 Tid. HL 5 DIT 5 AEEEMI TH 5 A REER BV,
ERAL 4 & BAL B Tk, BML 4 DI 5 BIEEIRAL TH D THEEIFE L,
HAL 2 ML 61, YANT 4 FEREBR L TWAHERENS B,
AL 3 EERAL T THE, BML T DIE S B8 X N BREICEL LTV B A E LV,

> W bk

Copyright © 2012 Japanese Society for Bioinformatics. All Rights Reserved.

_85_



i 54
TEIEPDB 7 =4 =2 DH 52 P —D—#TH D, ZOPDB > h U220 T,
b o &b PR 2 BRI O P b —DE A,

HEADER PROTO-ONCOGENE 27-JAN-97 12A9

TITLE HUMAN C-HA-RAS(1-171){DOT)GD?, NMR, MINIMIZED AVERAGE
TITLE 2 STRUCTURE

COMEND MOL_ID: 1;

COMPND 2 MOLECULE: C-HA-RAS; .

COMEND 3 CHATN: A;

COMPND 4 FRAGMENT: RESIDUES 1 - 171;

SOURCE MOL_ID: 1;

SOURCE 2 ORGANISM SCIENTIFIC: HOMO SAPIENS;

SOURCE 3 ORGANISM COMMON: HUMAN;

SOURCE 4 ORGANISM TAKID: 9606;

SOURCE 5 GENE: HUMAN C-HA~RAS GENE;

EXPDTA SOLUTION NMR )
AUTHOR ¥.ITO,Y.YAMASAKI, Y .MUTO, G.KAWAL, S.NISHIMURA, T.MIYAZAWA,
AUTHOR 2 S.YOKOYAMA, RIKEN STRUCTURAL GENOMICS/PROTEOMICS INITIATIVE

REVDAT 1  29-JUL-97 1AaS 0

JRNL AUTH Y.ITO,K.YAMASAKL, J. IWAHARA,T.TERADA, A . KAMIYA,
(&)

DBREF 1AA9 A 1 171 UNP F01112 RASH HUMAN 1 171

SEQRES 1A 171 MET THR GLU TYR LYS LEU VAL VAL VAL GLY ALAR GLY GLY
SEQRES 2 A 171 VAL GLY L¥YS SER ALA LEU THR ILE GLM LEU ILE GLN ASH

{HER) .
HELIX 1 H1 LYS A 16 ILE A 24 1 9
HELIX 2 H2 ASP A 69 ARG A 73 1 5
HELIX 3 HI GLU A 81 LYS a. 104 1 14
HELIX 4 H4 GLU A 126 TYR A 137 1 12
HELIX 5 H5 VAL A 152 GLN & 165 1 14
SHEET 1 S1 6 SERA 3% ILEA 46 0
SHEET 2 81 6 GLUA 4% ASPA 57 -1 O LEUA 53 N LYS A 42
SHEET 3 §S1 6 THRA 2 VALA 9 1 ©0 LEUA 6 N LEU A 56
SHEET 4 81 6 GLY A 77 ILEA 84 1 © LEUA 7% N VAL A 9
SHEET 5 81 6 PRO A 110 ©LYS A 117 1 © VAL A 112 N CYS A 80
SHEET 6 S1 6 PRO A 140 THR A 144 1 O ILE A 142 N GLY A 115
(B .
ATOM 1 N MET A 1 129.640 14,669 -14.847 1.00 2.13 N
ATOM 2 CA MET A 1 130.624 13.884 —14.04% 1.00 1.42 C
ATOM 3 C MET A 1 130.508 12.401 -14.404 1.00 1.16 C
ATOM 4 0 MET A 1 129.625 11.993 -15.134 1.00 1.52 0
ATOM 5 CB MET & 1 130.340 14.070 -12.561 71.00 0.96 C
ATOM 6§ C6 MET A 1 131.298 15.114 -11.985 1.00 1.06 C
(B
ATOM 17 HEL MET A 1 130.217 16.701 -13.847 1.00 2.88 H
ATOM 18 HE2 MET A 1 129.544 18.142 -13.072 1.00 2.81 H
ATOM 19 HE3 MET 2 1 131.290 17.937 -13.192 1.00 2.81 H
ATOM 20 N THR A 2 131.392 11.5%1 -13.89%1 1.00 0.74 N
ATOM 21 CA THR & 2 131.334 10.134 -14.,19%5 1.00 0.55 C
ATOM 22 ¢ THR A 2 130.593 9.362 -12.927 1.00 0.46 C
ATOM 23 O THER A 2 131.108 9.865 -11.830 1.00 0.48 0
(B

NIRRT TSGR E AN Y R ETH D,
2 ZoxyhU—mID i 1AA9 ThA,
ZOEANZED GLUI26 36 TYRIST ETOT7 I JBFEEIL. o~ v 7 AEE

B loTnE,
4 ZDENFZEODMETL® CoBEFO z BHEEZEEL, THR2 @ CoBEF0 z BiEERE
WHAT/AE D,
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fd 55

HOISWCERF 1 EEFIB, ThELERF2REAGLESFEH D, BT 2hbEF 1
~NDRY ME(x 3, 2 BF2DBETF3~DART Ml v W Lz k&, BT 1R
F2RFIOREE 2RO HIAL LTCHEILZLDEBRECFNE—DRBA,

B¥1 RF3

(x, 5 2 (u, v, w)

X Uty vz w
N +Y 2 AV W

1 @=cos”’

X ut+y-v+z w
\\/(_x—ku)z +(y+v) +(z+w)
XUty v+z-w

NE—uf + (7 —v) +(z —w)

X U+y- v+z-w

o B=cos”

5 H=cos”

b |
4 O=sin
X4y 42 AV W
Y
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THEN S 7 I BRE (RE AL~AS ERE B1~-B5) inbied 2 007 F FOALKE
BErERGhEELE ST AERED Co ETHEMALUTO®EY Thotr, ZOHEE
GO Ca RFHE RMSD(Root Mean Square DeviatiomfE e LTh - & HEETRLO
FBRREOHNL 2B,

A1-~B1R 3.0A
A2-B2® 1.0A
A3-B37 00A
A4-B4F 1.0A
A5-B57 3.0A

1.5A
1.6 A
2.0A
5.0 A

= W b =

A3 57
Ry BEERENCETAHEFEOREICEEDE VA ELITE LT, bo& b REY
bhOERBIREODNE—DE~,

iE#EE — PDB

B iEE - Balf
HERHE - CATH
SFEJIFERE - GEO

P TV . Q.
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f1 58
DFNFELGTFEAFECELT, Yo L b RENRTDR EEFO P HH-—2B~,

SGFNFEE, BT vy VTR AX— BB/ e AEE R RERTHEDICAVENS,

2 DTFBAFEZRVLIILT, HTOEBONBEHEL., BHZNT VT %
ERTBIENTE B,

3 —ODEFEERRTIHLDIC. DFAFETEI—20RLEETERVDR, SFBH
FETEAWS 20ORTEECELGLEE ANV,

4 EEESFOFFHEERGTFEAEETIE. F7T -y x = 2AF—EFHE LT
AMBER & CHARMM B3 X< Ao TwW3,

5 59
BT B DS FRREESEE OEEIZONT, bo b b RNEEAERFEREO R G
— R,

1 EBRSFRAIFEELTWSLYD, ¥V EOBBRASMIICIIEDERNEZEY I
FIVEE TARNTRUVEBENREL RbNhB,

2 EHTLOREEHIL. BEFTFEBVHDL > Ry MIOBRERoTHEZ E
ME,

3 BEBRH VAV ERERSTFLEOBEMALIZ. K7y PEOBIRTRRENI ELEWN,

4 MOBFREESTHZ LT, BAEMBDIOIERER, BV E»LBE UER~E(L
THIERDD,

Copyright © 2012 Japanese Society for Bioinformatics. All Rights Reserved.

_39_



i 60
FURIEDT I BEFORE, AFEEEOEY, BIUMERMEC VW T2 L%
TET 2R Z BRE O H 5 DA,

1 7 BRAO-FKED 0% ERL, £ DHE, Ca i+ 5 RMSD (ZEEED

B FEALTTH A,

T I BEFD—HEN 100%Th-Th, EREHEDE VR IIZL T, IFEENR

SLRRDEENRD D,

3 MEBEOCEREVWHEEKALITTH-TH, 73 /BEFIO—BEN 30%RME Thiid,
FHET&H 25 ATREMEIX RV,

4 mﬂrﬁmmﬁféntﬁ/Aﬂﬁ&¢¢%f1774/%/%Lt%u\73/@
RFND—FEDR 30% U T TH-TH, BERCOMNBEIIMNEL, 0T I /BIELR
—Th DI EREL,

Q]

fil 61

F A7 RIAERED SCOP HRTBNWT, @5 V7 HEA——=T 73—, 773
V= 7=V RZHE LI L E, TRNENOREORNEMRE S - & bEEIRTHE
BRI D b — D@,

1 7730—% = 74— P 2A—N—T 7 I Y-
2 Zri)—# =A== TF IV — 27— R
3 TA—/LFE ZR-SA-Tr I 2773V —H
4 ATy IV—H =277V % =7 4V R
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el 62
HHERNTEDOT I BEF 2O ZREER TRICTT, 5 HSY Y v —iZa~
Vo Z A % ERREIEBA MV FERL TS, TOF 37 HDOIME#EEOHR

ELTho bl ) REROEE, BREOFL—2&S, XL, NC 3¥h
FhNFim, C Rimk 5y,

EFDVILKAAGANKVAVIKAVRGATGLELKEARDLVE SAPAALKEGVSKDDAEALKRALEEAGREVEVK
EEEEEEE GGGHHHHHHHHHHHH  HHHHHHHHHT SEEEEEEE HHHHHHHHHHHHHHT EEEE
[ s ( g | g g ( )
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fd 63
UTD3 2D ) RARRTRENLEF VA7E (A), B), (O 74— FEDIE LW
BDERBRERO T O —28~,

1 A) a7 )7 s—AR
B mAwryT74—NF
€ Z=LF&FIrTx—nF

2 (A) 7V FFLrT4—AR
B) mRA<YT4—AK
© fFE/a7YrZa—AF

3 (A fAEsasYrrr—LF
B) TIM ALAZxF—A K
Q) 7=l P74 —A R

4 (A) 7xUFFIUT4—AF
B TIM AL T4—s F
C) ®EI/RTY T4 F
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fi 64

BEE~Y v 7 ADR &b, BT AHESAERDEY, 30A O—FOEXEF&
FEEZ, OBEORIDEEREFE~) v/ A 1IFAPERELTWVWE LT3, ZOEEE~Y v
7 ApE, BERBUKMEDT 2 /B bR ShBH, FOMBICIEEAET I/ BEE,
BKMEDO~T v 7 AESHIIESCERIICEDAE N, O I BIZEICERA
WANRWE LI & (TROE) | BEE~Y v 7 A0OEHO, BIZEERERIZNT 3
BEREOE LT, bo b bEYRELBREDO ML — B, 25, BEE~) v 7 AR
DHEY HIBE MEBIORE: ntl BEEORE) OMER., ~V v 7 XAOREET1.5A
BB e LTHERL (FREOE) .

20°

30°

o e B
o

o]

o]

60°
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77 LT A REEMENT (genome-wide association study: GWAS) IZ8W1NT, A ¥ - 7 F )
VARRBESNAI LA TS, AF - THFIVATOOTOREL LT LB R
B2 O E RO 5 — o,

I HRENEHEDOLERRLT A LT, F—F V=R ETB AT A% L 0 HELY
R TE D,

2 HEIBEMNEE LERBOBERIZ SWTOBEEDIN—FIL L BRAZT  OFREFA Y -
TTFIVATHRAELTENTAZE T, SROFSRE~DOEEL L) ERICHEETSE
3,

3 /EREOEBIOR ST 4 DFEATENTE GWAS DX 5 R KEEARR ZF 4 DEFEEIC
BNTh, A% - 7F USRI E BHAEDEMIAETH 5,

4 AZTTUVATIZ, REFEHERBAIT4DIH, YORIFT 4 /B LT ED
THOBRBRETT 5, ZOREERSFITRIINIE, RENRERYEE 2,
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5 66

EHEHTHIZOOEGTFEA BEELD, AlllTal L a2 O 2FEHOT LAR, Bioh bl
L2 2BEOT VARED LT D, EBEAEE LT, TOZ O OBRFEDOT LILOFF
EDHELEDLE (AT a47 PlZiEalb2) OHEFTICE T IEENREEILRL,
OHEBOMAEDE > TWanT o d 4 TBRBENTOLIREZEWRT S,
BEEREHOEEL LT, I<BVWEND RIXRDL I CEREEND,

2
(pl—1p2—2 “pl—zpz—i)
PPy PPy

A, prsid. NTUF AT ai- b DEE, pr pyiRENER aL by OEEERT, BT EE
& 2 IZETLBAL LTTEDR O BREOR b —D0F,

BEEHEEOLE, £ =0ThHD,
BEHEEETHI A HIE, ~"NTuFA7 al-bl OEE piil, pir & p1 EOBETHED,

3 albl, alb2 a2bl O 3WEONT o F A TOLBRFETHEFSZEZD, ZOLE,
REKOXTEENS,

PipPoy
(Pra+212) (P T P2ar) ‘

4 albl DT T70HERFOVOERME, a2b2 DT REAL TOREFOEFNPEL
W& H &, FOEMITIE, albl, a2b2 © 2RO NI 2 F A TORBEETS, Bs
FEA LB OEICARIABE2TINE 2BEC AT 0 84 TORNEET HREN
HFEhD, Z0LE Al TVADEEL LI TUVLOHEERELL, 2 =1Tho,
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2OBMEBFEXY FFNIC—HELEEGNP R H Y  —FOBREFEXITA G, 1
FOBGTFEY X CEFEEZTOT LAERES LTS,

ZRENDT VBEEER pax, por, pro, pr & T B, Ele. TN 220 SNP X, HHEEE
ETHEIGENEMICHY, 400 T rEA S AC AT, GC, GT 2#KT5, 04
NFVE A TDEER pac, pat, poc, por ET B, T, BERATEHOEEL LTELA
WeENA D FROLSIEREEND,

| Py cPot = ParPoc!
WED(P . Purs PecPor)

l PacPs 1t~ PsrPsc |
MiN(P,.Pucs PerPor)

PacPor —Pailoc>0 @ 55

PacPsr—PaxPoc <0 DEE

ZOZOOBEFECEFHRHEICHETIHAL LTAERD RS DEBFEOF A5 —2
B,

pa=0.3, pro=0.6 T, BETEZFE L7 & ED par DIEIF 012 TH B,
=03, prc=0.7, par=03 D L & | EHFFFEFRK D" 31 ThH 5,
pa+=0.3, pc=0.6, par=0.2 D & &, EHFLEZHEEREE D 11 TH 3,
=03, prc=0.6, par=03 M & & | BHFFREHRE D’ 121 TH 5,

SRV
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il 68
DFBHEBCETAUTORRICS>NT.( a ) & (b ) FRIZAAZEHOBLEShE &
LTohodbET bl i, BREOF NS —DFA

SFREMT, BERFSCT I JBEFOEVWEL EIZ, FRFAO ( a ) BEEAD
FETRALELDTHD, bobbHWABEDMERARINTWDZ A FTORFEME*FH
REFME L, 5 THRVWLOZEBREM & LS, ERAFEHEZERREHICTIIC
W, HBICAWEBEFRF AV ELYBEVEROLDOE, (b ) ELTMEIBZ L

B—RAITH S,

1 (@ &F b A

2 @ #H¥ () #HEE
3 (@ @& b 48

4 (@) #& b HER

i 69

SHEOEHOMTA— Y FERA My MNETHETAHEEE LD, EBRL TS 27
BHOEYHPREBOREDPOHHE LERITE LS RV FOFRT, BETFRT I/ BESIO
NAMEy MEREBF—Yn 7 OEEICEEEFAHDOL LT, bobAENRS
DEFRRFEOFNL—DOF,

mWw N =

AT GA L TRE— B RE B LIEZBEFRH D,
FDBRETEECEES, GELTEAF EONBIE/LLE,
SEEARBAEEI LEEETED S,

NREu LB BEFREETE .,
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HEEFOECEEED—DI S FRHEDH 5, SFRHFHI DN TRALKOILEDI b
bo &b AET RSO FBIRFEOFH 5 —DiE~,

HFERH T, T I BRERCE BRSNS - EOREE TEZ ARAEET,
2 BEFRL L ALEOHEOENCL - T, HEBRST I/ BEROHEITIRL S,
SFREEHT Lo THEER RT3 I0IE. (LR E DSFLS OIELH b 4y HErem A8
Do TV B ASER IS ETH B,
4 BETORBEBREEIL, A7FVUTHb. HY, FE. BWCELET, BETOR
BILEBT, FORBETHITF—ETHD,
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NI FEBOERBICETAUTOTRIE2T . ( a ) 5b (¢ ) KAAEAOED
GhEELTho LEDR LD YN, BREDP L —D8,

SFFRFHOERED S B, UPGMA & ( a ) 1%, BAIOT T4 A bbEESHh
5( b ) ZHLIEREMEHET A O L, EREMHEL (¢ ) i BFOT7TSA
VAV IDEYA VERBEERR L LE, BEOEMEDR/NMIRDILEDIT, BV
BRHIENEFEORE (7742 ) OREPRAMETALICREEEMET S
BTh B,

1 (a) EBEEak (b) HELERHE (©) TAIE
2 (a) FAHE (b) E{uiERE (c) BIEYZHEITE
3 (a) BHEURTEE (b) EfLEE (c) &AL
4 (a) |AH (b) E{LERRE (c) BHAYRHEIE
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G FRFE OB (topology) 2 R T A FiE L L TAMBOBRLH 5, BRORKRN2E
L LT, BB filnearest neighbor interchange), B4 AZTE « ¥k (subtree
pruning and regrafting). FHMHEET - i (tree bisection and reconnection) 3% 3,
LITD 3 5DERAE (EORGEHMELORICER) 28T 0L LT, EHiEHED
HEBERBEOF G2, L, BB) 0O & AR, BRI ECH L2, BEE
WCEIE A REERL TV, ‘

(B)

(A) TRz (B) #MAARIE - #A  (C) AHEBIDIGT - FiERE
(&) FrBERzRi (B) ZEHIOIMT - B8 (C) BoOARE - #A
(A) FOARHE - BEA (B) RiEWEZTHR (C) FEciour - Fikt
(A) FOARTE - Bk (B) AEHTIN - BiEfE  (C) Riabrbzei

[ N I
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BHERX Yy PV 2HZ2ZHEETETALO 2L LTARAT ALY -TAN—}
(Barabasi-Albert)} =7 A8BH 0, UTORIETTZ 72y VU—27 2{ERKT 5,

@ g1 LLED mof@(me> 20D ) — Kb b 7S5 70 ik
@ BFEEEic 180/ —FEMi, BED m EHo/ — Ficig L, FAFho /- Q)

GIZeToEEFE/ — Ty VERES

k;
DRI LG CTHE p =<
kﬁ L p, ijj

IDEFATERENDIRXY N — 7 OMEEHATAUTOXEIZELT.( a ) 25
(b ) HIZAASEAOMEBEDLE L LTho bl b lnd, BREO SR HL—

S,

1999 FEICBFR SN AT AT AN— NET AT, BT AL, /— FORE
BRERINOKELSFEL2 (a ) EEFL2D, /— FEROBMIHE > TRERER
BEMERMCLMEM LY (b ) b FRTIERELITWD, —5 T, &Ry b
T TEER3IOOEBEDEY —2Thd ( ¢ ) HELRVILAELATEY.
W ODOIBRET A BRESN TN D,

1 (@ 7727 (h) AE—NT— R (¢) Ar—n7Y—
2 (@) RE—NAT—-LF () RF—nAT7Y— &) 75 AE—
3 (@) Ar—nA7U— () REF—NT—LR ) 7 7AE—
4 (a) AE—NT—VF (b) FTAF— ) A& —s-71—
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TNa—AREOEEFRTERSFTER

m = —[Glucose]
i1

BAA T ETHERBS LD, =20sec TOEIZEND, EF L. t=00 OB
[Glucosel=1.0mM, FREH £=02secl, fE45 AT v 74F A=1.0sec &3 5,

0.00 mM
0.33 mM
0.64 mM
0.80 mM

= W N =

RH 75

TEOZ A ERBEERICETAIERT — ¥ DER L HICTF — X R—2A0EBHEREL
T&7, ZFUoNEEHEERICETAT —# ~—R2A L LTh- &b REREDEER
BEodh b —o,

IntAct
HPRD
BIOGRID
INSDC

= W N
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WA AN—Ty W RE Ay ERAEERREEL LTERY — 1 7 ) v FREREIL
Betk7e PR L fEba, b g ANy NREBREBEOMEALLT, boéb
T2 b DERBRFOF A6 —DF,

1 HMEERT B8V BT OERITELND A, EAKEO 3 RelEERIIB LN
ZSAN

2 MENBEEEZER LRV LI HHBEERS N,

3V VEMED kSRR o7 & 2 K ORET SREERRRHETE RN &5
0D,

4 —ERRERPEERMEER» 2 HEIT 5 ORRETSH 5.

77

FSvARZ U7 h—LRAERAFZ R —LEEEOEEMERTIE, 7—20EEXZR
LA DIERZEETAZLNEN, ERORFICIRES S T TEMFENIE
(biological replicates) & FHMTAYSHE (technical replicates) 3d D, ZILHIT OV T~
FOXEDS S, bokbRENRLDEBREROP)LH—DB,

AR e b1k, MY T AORRPEEETHIETHD,

o EMMEELE, ERICEVELRAET-F2RESTE ST ATRELTRIFTS
ZETHD,

3 BIFEICEWVIR PEAPBESITE, BEY S IAORBIIERELT S 25, BERE %
=N LEERIRTTEY, £PFEHIREELTLHILLH5,

4 BREELREOCEDIOE, HEfTMREDCERE T TR EMFHNRECEE 2 BT
L HEETH S,
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EEFREAET — X OFFFICHA SN OHM 2 LETEL LT, bo b b RESALDE
BIRE O G —DE,

PAR— b7 b
TRk
B~ > 7
== R I

W R

f 79
UTDvA2u0TrAD55, ROADEGTFERITESLOEBIRBO B 6 —D8~,

AV TT LA
T T A
cDNA 7 LA

o= e A= s

W N
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BFRDBER TH 2R IEDT MNER Y P2 DY AT LB T EID
&
2 A
dt Y
DEIIEREND, EELUFFIARLUTTEALND LT3,

23]

TDUAT AOEERIZTIAOEEEAZAV TR LEAL LN TE 28, TERE (B
BT A VAT AOEERICETAIRE R T2 ¢ BT L OEBFEFEOFNE—DFN,
HEEIL, YATAREBRAEZ ONEEATACHITOFEEREBIZIL NS L2

9s

EHEIXL 2THBEOT, VAT AIFEETH A,
EEEIZL2THEDT, YAT AMIEETHS,
BAEEIR-1, 2THBDT, VAT MIFREETHSB,
BEEIZ-1, 2THBDT, VAT AIEETHD,

S W o
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Rk 24 S BE
HENAZA T 2<T 4 v 7 A%E (JSBY)
INAFA T F=T 4 v 7 AENERBERR
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