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BEREARIKES FPIESTNA

O R I M B AT AS ] S A T AR5 PR S AR 4K, RES S SRR L 2R R B B B
MBERAT N AR AR AL R o 200 B R E B, 774 TR IR 0 SRR T 3R
P EE R R, FRATTRE TR AR AN T BE BT RE KA B CRI DI RE 7 K 7 RE A L R R IA
HRNIIRERR AR ? e RBUR R IIREIEN? R8T MO RIE s 15 52 B
S PR 4% 0 2 20X LeMEA S TSR i o ik DR ) ] R i S ) R KA PR R
3T R B 1R AR EE LN 25 o SR A SR TR Y A e s AT T EL R T AR AR G PR 2 K
FIIRERI R AN, IWAE R G A B (K 5E A JE B 5 B AE W) R GeAT A Lok, 31X 5 T
WAERZ, HEt ARSI TR,

1R (clustering analysis) & KHLIE K KA1 B 555 Z M MG HOR, Hil R
T ML A8 2 31 5 k-3 F R B ML (support vector machines, SVMs). X £ #1 J7 E I AL FE BT 5T
(AT B, Bt K B AR AR 1 B, e SO 248 BOR L 5 0 9 2 A a4
SR HG TE B R AR 43 W P 45 21 7

REM

S IHE H bR EHE BN B X FIR K 2 8525 (cluster) B . /TR IAEE, (DiEN— &
BV RS TN R 1) — LR R AR b v Ab SR J5 Oxt PR R Ve B 7 22 . ()il 0 P o S %
RIR TSR R AT FEACTR IS, 491 FH 147 51 /= 2 2R FK (hierarchical clustering) /7725, X Fif
RFBINOY RBIGALIOREA, R — 4L LA M2 A DG AT R . Q)B4 o it

(multidimensional scaling analysis, MDS) & —Fi7£ 4k Euclidean “B &> 51 2 75 SIS A AAH ¢

HIRZITLSE o (K -means J7 755K, i # 7p BE A G2 R AE I N 0 U S MU 5 5

RITHEAMANRZNRIR: B, ZREEREWIH T 7 2 IR U (well-separated) (¥ 4L
o U PR BUAF O 000 TR DX AN B B R SR B v P 2R R RE R 6 (B2,
KRV B HTANEE, MARREIE R RAF . 255, B ERFE LR A,
FEM RS FEAS B2 B BG4 2R, BRS04 — S 2 o R AN R SR A
FIREEE P AEAN RIS, D AE BB AN R D5 2 X &2 50k, IEMIROR BE— 5
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TR RN B R SE R gl R e W R CRE R 1Y) 2%, f 7 B0 5 Bl 7 81 EE ek

EiE i N (e

S AN R R R ZR ARG A IR AT BRI IE AT AR T B — X — 5k &R . B R
RO IR AE LE, KRB R RIE R R T &, (HB T ARG 2 IR AARL
EREOES T

W7 AR K 1) Michael Eisen F & (1] Windows ~F- 5 6 9% 5 1 #0408 40 H #1 {4 CLUSTER Al
TREEVIEW, X FECXS T 1517 4 (pairwise average-linkage) K0 #r. X A7k, SAARE
(R R 5 e I R R LU, 4t i R PR B RS o T PR o 0 8080 P P 3 BB AR, e
i FRARMME, AWELX AR, TREEVIEW X CLUSTER 545 Rt T B4, %
O R R AN R IR (2R 0k LU B R € 7 o

L CLUSTER #5145 T8 LB W, (BS54 B2 db: SePrE0E B s & 171
B A AU 52 326 3 (FH S 1 /Eluclidean B B0) K S g 55 P T AR 485 0o A% BT e
BOEMERTHE AR R, I T BT, A B AH 2 E (self organizing maps,SOMs),
eI e 5 1B -k B3 (binary deterministic-annealing algorithm),k-means 5825%% . Tamayo 25424t

Windows - & ] SOMs 44 .

CLUSTER A1 TREEVIE F#(™4k: http://www.genome.standford.edu

2 BT R RINL S 3 Tk

BT R E T — P I B FINLES 5 2] 7713 F¢ A AL (support vector machines,SVMs)>K 43 #ir
FIEHHE, BT — e a8 R AHR S OB L B R Rk R AR LM (R L A
52 MR B RIE T (unsupervised clustering) Fl 5 2123 K (self-organizing maps) AN [F], %

TIERE AR O FARNR LI SO DA FIR T T .

T BT, Blin)Z S (hierarchical)fl K-means %28, s N EEET—

“F(cluster). XA R EARA ZHSER. MH, FLbFE—RERAZLIRZR
FHAMBIZRIAEM . N, k-means RIET7IEF ot AWK B0 SRR~ 2L
BAEH A <987, FEAEGRA B L. 7 EX K (cluster) AT FLEVFAT, “F7HI“™ LM 4h
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FEIBE PRI A AE (IR AFAE, BAS T S8RIE D) B — A% 0 RpAIEJE D N AE B ARAEE
REZNRNF R R REAENFE L.

S RINE AR R IO, A MBS S TER R SR 3. ISR A
Feft SVMs AN IE e 77 TH I - SVMs 3Rt —FiZE Z0J7 2ok a0 s i #udls
B, WERNEDR, B SRR ST S BN RRRAAEY R . 2K, X
FIFCRIEEEDA, RO A BT RERAR T AL R, A e s A
FAFISEA . IR LA B B B Tl SVMs BALALIKT SOMs SRAKr. 25 =, Nz id o &
(12 S TR AT R N 0 29T WA R B BRI B RSO RN . )5, K70
i RN TE B AL LR BRI 2 SVMs (75 VSRS AN L AL -

3. T4k

KRS DR R IE Bt T2 30 3 — 25 T2 R SR 0 s T iE A TR 2k & T H
] B R R AL R A R IN& A%, B3R ¥ TREEVIEW $fh e xb KRR R R34 SR 4k
K I EAT AN R R AT AL I BE R ORI L (1 P 5 BH e, m] O3k R RAE 7 A 4R AR A
ER T, AT NI A 528 R 4LKCP I e SR R i1 AR T

R KPE AR RsR & TR

BHRZIEK DR R

BE DRI ZH I P Sl 77 A2 5 4 O 2 20 A . PR 2B P R 5 X8 2% P 2 5 9103 7 T A L AR
PRACHNE ST TXLEde O AT IE LA L IR B, Marcotte %5411 Enright S5 7E 07 HE T 5%
— B XA TUN R S T AN R R P S AR UL B H A R BB SRS B 1B A U
7. L R GURE (HA) WEARIARAY, DL 73 45 K38l A (domain fusions)
BT ACHE RS (5 5B B M R SR EDIREM G I B o W RERSE TR K2
—F&H0 B E AN > — AT TE AT IIREERE . RO AT B R S AR AU
PE, IR TS RN RE R stk = IR R R A BRI RE . R K BLUEA IS R 45
FIVFZ N, 5RO F BRI eSS HOAMTE .
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@ IR A PR A A5 B0k B 9500, B R ZEE I 8 (R A S R A% B
A2 ¥ B A o A 4 R ORI 1 R LA P AT 4 R o e L SR P R S 56
A2 Z Gi(two-hybrid system). i 1572 (mass spectrometry,MS) 4kt H1 3k (2D PAGE)
H1 DNA i Fr 4432 (DNA microarray hybridization). {F45 /N Z 1k m] T T A8 o B0 A «
BANEARA 5-50 NINREEDL, 45 RAE DR T HA 30,000-300,000 MEH. B
S CHAE T 20 30%MEEBHTIRE, (HZ ENA A RREFRN T, HATES, FHIbHE
FHHEL (¥ 7 R T T e

TR AR g E TN T Re 2l 5 R B B A 5 P A AR B U IXREARE T T AT 1 2
PR gt A7 A A SRR e R R (R 2 1 50, DR A AR B P 9 L S5, 2204 T RE
B AR LRI VXTI RE 55 30% K 8 A DD REREAT W 7T o (H2, BT [RIVRPEREAT ThRE Ul 2
PIJTHIRI ZRE L. oG, ERBEMT 5 CMIhaEE B BA RIVETE R R R & B 5 DR 7
Mo HR, AFERIFREVLEC K A B TR BRI LS, JUH 0L B Bz ) UL A

Marcotte %5l Enright %5 A SZ Sb PR, BAAMATA KR 5 A A8 7155 ©anTh e AU
AR o AR B 2, H e BRI R AR RO B B 43 4L, 8 SO TR EES (functionally
linked).Marcotte &£ H 2F I g JE R A0 B VTR T = MR R 7 RAKE Il

(phylogenetic profiles), 4%#J38#H & (domain-fusion analysis)FIH% mRNA ik J5H (correlated
messenger RNA expression patterns). Enright S5 K g T 5 f3ih & o #r, RATHIERE

FOEM T =ANE IR A 7

RYGUK BT EEFUE R . D EBFUEECHRK S ENSE — DM RGERF I,
& SRR A BTAE — B BRI rh (R R AR AR R A 2 LA Se B B R LU R B R il
A REAEWTHE . PN A B A RGO B s et D) g 8 (functionally linked).
Bk, R RGKFEHATHEAFRE, BARMEARES —NEEZ DMK E B R
Ay — AR BRI AR R B BRI ZhREE .

gE RS A 1 T 1S 8 B WA 43 A e FE TR 2H ) B [R5 P A% 43 25 I (component proteins)
2H B 1 @A 85 1 (fusion proteins)o IXAEH A & FIBA IR E I EE M EAEH . fERANHE
HAEH RS & A 2 (8] 1 FH 1 (interface) BE A A BEREAL U N ER Al G A —SF R —HE. E 41
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7 A2, I\ B 80 B 1 (R A P I) o R B SIE B o E — BT THT, SEAGIAR G i 5

FE R 413 R0 B (gene proximity)FHEIN T BEFZE A A o

Marcotte %5 #1381 SCBCE AT mRNA FRIE AR B BER A BT 702K, XERARE 97
It DNA S8, B 7R B R A AR IR R R A A o = A1 TR R R A8
B RRIB WA T RIBA A 70 M SLAE NN AE — R R 261 T RAB AT BRI 3
5 A DI REE B o

WDIREIE R TR U, PRAEE A B AT Ry, ARl e, BMERENL —XTE A
JRA S0%MIAHRWLARAEIZFE T SRR o (HRBUONERE—BOk BV 28, L
BEEEK 3-8 %, fE—8%flrh 5EA-EAMEAERRKERREME.  #4, Marcotte
SERESL TOBTH) MSH6 HOIES, fERLLL e TP K DNA $EECIE 2 8 E, J& T PMS1 #HECIE R
Kk, HrhRAW S NG s WEeEY) & &t RNA B IHEEAN— N R AN 8 i
ARG, XFEEATRT DUl AZ BR 12 sE ik 7

N

©

TAEFE RS B A0 2 RE 7R ot 2 /0 LU PR 2 1 o 20 2 il U RE 8 0 S U DR 225 (1 Th g
EBE A FARIRE 5132 Marcotte Fl[F SH2aERE 2,557 DN ARKIE A —F T 7 —B2h
BEo AT T B U KA € DI REHIIT 30% 2R 1R,  EIR B = Fh 7 iR & B AL A R

HEER) 15%.

Enright 83813 S5 Wl & 78 =N EZSE N 4L P X ThREIES 215 DN EEH, (E2 AR DI T
R FRPE . B DI REEBUR AT BE I T30 RGUK F 1A mRNA RIETIEE R TIEB(1FEH
AHMOXPRTE), S FEE A E LU I E A G . R BRI YER RS
MRS DI REVERE, THEINAEASCIRE R BEAOETEARENMLEN L. 458E2
(I DRI A K, S Ry 5 AN 2R 0% 7 W R R R T B AT RS EE A 388 T

TR VAT B R Th R YA L R EERURS MR . X W RE/ERR IS b, @I B
=HELEHRA, RUONE AR T E 2 BRI E AT ABI I ARE P FIRRE
AT AAE TR 2 EEERI B PR Z W2 BB AR . H 58, RA—#E
FA = 4S5 o XA IR LE JLAE Y B G5 BE R4 2 (structural genomics) FRE SR T
o GEREETRIZH 210 B bR R 5E K2 10,000 24 APk ¥ a3 BT A5 M 54, DUE T
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HeEeMEOFTIIRES A RIS Fk, Bef8 AT A2 AP F1 3R B T R 4t
TR T AR T R SER FAR T, Rt O T e I3 A R, T IR A
S g A EIRBOR T MEAZRAS -

1 #R

MR KEE R AT T N — DN E R, 2000 SEE R AR H A 4R, XA
DRI ZELRIE 2 ) e 3t mO RN SGRREINT 2], s N SR R ZH O BIE ok A T N B SR IOt 43 A
BB, BIAEY(E BRI E B M B, B 1999 4F 12 A 15 HRARIS 115 NI,
GenBank H'f¥] DNA B FEE# H Clik 46 12 5 177, DNA FPAEHL ] 535 ;4 EST 551
HT 339 5 %%; UniGene I H QI E] 7 7545 047 25 MR ) 52 BEEE DAL Fr 58 A
AN 70 B APk R ZE TEZE DU P 24 ;3] 2000 4 1 H 28 HoAE, ARERACH 16%
(75U TE R TE 534 37. 7% 5 51 L2205 52 1 [ e T i ik K] 2L 0 2 1 o 4L K i 04
CHFIRTRIL. QAT AT X Sl , P SRAFAE WS« ThRE A AE OGS B HE R 2L B 90 LA A
R YeE PR,

EYME BRI 5N KRR S B A7 B, WE. 5 EREE DU R
BEAERE 2 AR B IR Bl AR EME B R ARAEE £ E Rl Ko
FEFENAUE B2, ARG BRI KB, fPf A ECAARRE . BRI 2005 B2 ) G
e TR A A BRI, B AR S R E Qe ik b i D)0 B LK 4% DNA A Bzl
RE [FJ AR AL 1 i PR 135 S8 2 J AT 2 1 o 2 () 5 R RS AU TN, R I Ak e 22 i A B )
WREREAT 29 icit . TR RIA R LB R A E B M EE N, RIEED DT
FEFERIFE P R R], IR NSRBI, 16I7 ATERUER. ERIBITTE H AR 3 s e R 41
BRI R ANE KB T RIRAER, R E G R S . A R OO EA
A dn b R I BB R 7y, O E A R A TR -

R TER T, SEPRIHAADGRRE R e oS, e B4 A IH RS ANE R4k, X
SR FEAE I AL I RE T 2R I, BRI DR E LT BE T L AU o TR 2 A AR Sk IR 41 s
A MHLA RIS B E5K, B ar KB %1 5 o0
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H RTAE SO B C 2 okl 2 U ek AL 751, 58— D ARG iR 2 7 51-- 5 22
SYAOAR I A QAR 1999 48 12 H 5E i, BEAN N SRIE RISl AR 55 BB A il 52 o
R TE e N A AL S5 F RS 2 S5 F B E 7 AR B 7 KRB IS — TR RIS thoy L 241
WA R BE R SR AL 7 AT RE. A3 BRIRTIAIR, R DAERIR BN JE R 1 i, -
THEIEREA SR 5 5L R A AL S ANE D2, B8 R 2 [RIE (LB . Z5H AT
AE EAAH LR AR

MHE RIS B2 R S DR, B RS B NRAENE B2 AN A, KB TL
AT :

L AEVEEESE. 6. BE SR BRI EREEA MG B EYE SR
K] IR 0 25 43t e S AR A5 S8 e T R VAl S A 8 e AR 5 S IR R 55 A 5 B nT
ML KRG8

SR PIE SRR b . IR RIS %€, WA E PR EST 5% (dbEST)
AN SEI6 S M BOAR R, 20 KR FAT TH SR BT R IR R SNPs UL %% Fh D g £

B A e BT A 845 B S5 K 70 A A EU BRI 8 A T AR 045 BT Uit A s kg . R 4
ZirrlEAe . SR S5H 5 DNA 3 &K 5¢ R USSR RS B 5 AR R R LY+
F ZE K ]

ThREFE A RAT B b o AIE 5 R R IR o M AR S I B . PRI 7T, kPR RGA
TR 28 IR 70, 5 2 R L5 B A R IR < 3 1 S (Rl 5 R O TN AN, DA R B 1 2

RE T (KIBIE 7T

AR > T BRI BT o B RNAZHAXIR) IO 25 R BB S C RNA 1 73 7 Tt
A B RSB 7 et B A AR R E S Em AR L SOEEIR Rt A
Ve 7 B F T SR T SEAN BT 9K AE AR OIS v 26 T B AN DD RE B 1 s 4 #) . 4l
R ARG 2501t 56T DNA S5 29880it55
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AWE BT IEOR S THEDT I AR R A R RE SO KR AR B 50y 5 ZE R 2
I e LA B T P TR, W n r 1 W 28 S R R R S B OB 1R M U5, g
IR BRI BT R B R TV S dETT 0 MRS TR BN T
IR ZFAIETNES g — V&M T2 RAUE B IrrEInE. k. B
FINERARGIMNEAR . (8RB RGMEARSE L™ 102 Fr 51 BT T8, e 5 R
FITEU S FAMSREM O AR, HTRERARNE R, 8% DNA oI K 2] 4
& BT R AL A Rt T 3 PR 4 5e B A5 R S5 MRS J2 R 48 IO BIE 7E 0 558 R R B K 18

[ G5 RN, W G MR AR 2 BT B T iR BT ROR

2P 55 RS TE o ISR S PR R I N REE RS 2, A BB R 3 515 A B AR A T
FEAIE BRI H A SIIIHA, BT 5B R A% & A 5 15 B DR 5 R T
TR A 5% A i dhe P

A A5 8 5 T3 AT 5K Ty B T B T P [ — il RBUR T AN [R) R0, mT R 7™ A AR 7] B
AFEMEE R Bk, BEFFRELMINVENEEARFE, mARMEEES F— R,
DRUA — b5 T REXT RS € SEPIR 338, 1A 55— N SE A%t (Rl AN SR A I BT SE
IREIFERFENBAT A RAEYE RSB R, R TRE, AEIFREENE R Z0
SHR N E VRN ATRIE , BT XT 5 H T 252 SRR 20 B i IAR < R AR 05 S22 SR
LS T RBATIRE AN, SO L e i VRS D S5 Rt . AR5 B
PR R IR, IR T H A 5, A5 BRI R e e TR B I B A RN
FEPME S, AR AR T A A0 53 BRI 8 AR A BT o o

2 EME REHEESER

IEERNEAY) 2RI BIRAR R, R T A8 a A E B . g B —
PEINRER AR Ve oIk cSERE SV S vl 6 I 7 BN e 7 N6 g b i) s i P E
PR K, X et e K 22 ] DA X 2% SR ), Bl i I 2% T 3

— BN, XA B T LAy Oy — SR R A e P . — e P R A
BRI T LR 1 SR an ot , N e fial 8 (R VA SR BRI ERE, — 8 o e e — e
JE\ SEEGHHE AL 7 A B R A BB E HARATAR TR, R A 2 RRANE B i —
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B, [H b AN — SR SR P Genbank 31 #2 % . EMBL ! DDBJ 455
Ji 5 Ed E AT SWISS-PROT. PIR 4585 (R &5 #E4T PDB %5, [H PR b B =508
w2, e REFGAF T 7T A 28T 20 25 BRE e, W AN SRIE 4L 2 GDB. #%53%

Rl PRI 45 &7 5 % TRANSFAC. 25 5 45 ) 5 i 7 2K % SCOP 2545,

T TR MY ] 9 21— 828 42 R R (1 A 5 B e

2.1 HEPRIAIE R H B

1. Genbank

Genbank R T AT SRR T SRR FFUF 51, LU BATHE DR 1 SOk & Ve R AE P 2
HRE. e iR EE AR ARG B ONCBYES L 1. B EHE BRI
TARZARAZ M5 T p O RS IO EST R8I AL B0 R s DA 5 L e R L
PMEZ BRI K . Genbank RFK #5435 BRI 43T A= 42 5246 = (EMBL) (U 17, R H A%
) DNA %45 2 (DDBI) A2 He ki, 83X = Hcdfe e i Bt [725 . £ 1999 4 8 H, Genbank
SR I S BURIE B 460 T3 5%, 34 ALANIREE T HLASCHE 14 K (1034 B2 SE 7E AW NP  Genbank
(¥4 T LA NCBI If) FTP R4 3% % 9 FEse P, SUFEM R . NCBI &
AL Z BEEE W F AR R DL MRS, F AT LA NCBI 3 57 E 4R 5
XEER S

Genbank [ 8 [ 8842 KI5 T2 55,000 0%, Horb 56%52 NSRRI 4L 5 (A 41
() 34%:2 NJH EST F#51). 5% Genbank £t #ic 008 1A FFHIRI R EHE, BRI
s, Y RAHR, S50, FPAIRAERR, DLAFSIA S . FPAlRe it AL &0 e o4
VIR EVERR N Gl X B o, A X, R M EUBMAL 5 Iy 2 10 et
RIS, anw e, e, R, Wik, DL EST #dln. FEEIA N

Hodl . KUBEIE AL PP SRR 55 16 98, Horp BST $a 45 3% A 70 it A3

(1)Genbank (4 #6 %&

NCBI ¥ P % &) R4t /2 Entrezo Entrez f2d& T Web S LR G VG BEUE ER R
#%t. MM Entrez 2%, AL 4G 2R Genbank I EREE, 7T MG R K H
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Genbank A& HcdfE e (1 82 1 57 0K . B AL IEE B . ok B 70 AR 400 2 (MMDB)
(B T = 4RSS A . PR I BUE AR . LA & PubMed 379 Medline [ SCHREE -

Entrez 32t 7 7SS MR ZRINSS,  FITA BRI mT ATE I 2% 0 B8 4 b 5e sl P AT EARI A

Entrez St FHEALII PRHI 26 F(Limits)s 2R 5] (Index). K% i 5 (History) 1 B i) (Clipboard)
SLIREREIE R R B T X TRRRENICR, AT HFEREER W,
RAFEWAR, HEURIBTT NERRIRSHIFFF. 4R Entrez {8 I U9 7T LLAE 1%

F T EIRM
(2)IF] Genbank #2527 1| H s

WFF TAEE AT DR O TR R SRASHIH 7 5152 2845 NCBI, ¥R N%] Genbank #(#8 E . iXANMT
207 DL 3T Web FLTH ) BankIt 8037 F2 /7 Sequin K 5€ K.

Banklt /& — RFIFRH, OFFKKER. KAEK, 5IZHER. FIREREE. BLAFS
AEHERSE HPREFPIE, ST IR B sh AR B2 H . Genbank H3T 7
G5, DAKSE G R a1 56 B B e 5% . I8 AT DAYE Banklt DU M & O & K A6 T
FIEME S . Banklt & & TS M5 TAEFE RSB, MAESKEFIIRIRE, A
EEHRARKNIFFF), EST 551 GSS 558 A S A Banklt #2252 . Banklt {3 F Ui AN 7
LERE:S N R E I e ST

KEMIFFIFEAS AT L Sequin FEF 52K . Sequin F2FFRE T g AIALEE & 2488, Ha
BRI N RS R BRI S P AR R ORIE. IR H TRk E KRGk, Fh
RIS TE T4, AT LA EEXS (% « Sequin bR T H T4 AME U7 51 86 e ¢, ik
LU TR B 43 0T, ATfTLL FASTA 5 ASN.1 #4205 41 Ak N 1 77 51 43 A R e 40 vl
PARES B Sequin F2 /7 T o EARIRIE RS T BT Sequin F2/7#f 0] AFE

ftp://ncbi.nlm.nih.gov/sequin/ T4 F, Sequin FI{HE H Ui B AT T WM T
NCBI )4k 42 http://www.ncbi.nlm.nih.gov.

Entrez [FJ®4EZ:  http://www.ncbi.nlm.nih.gov/entrez/.
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Banklt ffJ%4E & :  http://www.ncbi.nlm.nih.gov/Banklt.

Sequin AR M HESE:  http://www.ncbi.nlm.nih.gov/Sequin/.

2. EMBL #ZBR 75 B3R

EMBL 2 /7 5115040 Fe i WM A= 15 8240 9 BT (BB 4E S (AL IR P S B i i, 1 T

Genbank Fl DDBJ M8 & 3¢ #, R — MM IR 5518000 R « Z 40 PE B Oracal
Bl PR R G g B4y, A R n] DL E e PR Ry B ) AU BRI R GE(SRS) RS T8 i 7]
EMBL %5 5154 FEde 22 Fr 41 n) LU i 3T Web ff) WEBIN L., 47 LA Sequin 4 fF

s ERIHEA . http://www.ebi.ac.uk/embl/.

SRS HIMAESE: http:/srs.ebi.ac.uk/.

WEBIN M3k A&:  http://www.ebi.ac.uk/embl/Submission/webin.html .

3. DDBJ $i#EE

H A DNA % & E (DDBI) & — AN 4 A% R 7 51 3085 2, 5 Genbank A1 EMBL #%1 J#
B VA E A o AT DU 32 0T EARI Y SRS T HBHTEIE M R A F 5 01 7T AR Sequin
AT 2 R A T A

DDBIJ k2 http://www.ddbj.nig.ac.jp/»

4.GDB

B K #0912 (GDB) A N R FE A 21 TR (HGP) A7 AT Ab BEL A D 21 P 1 4404l - GDB (19 H A2 4
HRT ANRERAMERET, B TH@EERARE A8, & TR TR 51K 1 2
HNERI T, AFETHAR S ML Thae MR FFE . HAl GDB 4 AREFRHAKX
W(EFEIER . 5wk, amplimers PCR FRicl. Wi breakpoints. ZHffLiS {4 bR cytogenetic

markers. 747 53 fragile sites« EST /341 £5& [X 38 syndromic regions. contigs 1 & J751));
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NEFEDR 20 I (LR A0 M4 B . BB RO PR S Bl . content contig &I 4R
A G AE) NI R AL A AR e (AR AR 2 251, N b A SE DU £ ) . GDB Hudhs e
DI GAETRORAF R, 1R LI Web IR SSRGS, T AT DA 25 RS A A %
%, I LLEDE J7 A S R A 3

GDB 14k http:/www.gdb.org.

GDB {1 [ 4152 http:/gdb.pku.edu.cn/gdb/ .

2.2 TARESEE

1. PIR 1 PSD

PIR [ b8 [ 5 3 140 2 (PSD) A2 H 2 155 S B IR(PIR ) % e R ER s PP A5 S
(MIPS) A H A FEl B 8 1 5 5 511400 22 (JIPID) 3G (R4 9 1 B b di K AR > FR 8 1 i e 91 el
Peo ERE—NAm. fERR. ARURIEART IS E, S 142,000 % EA
FRFFI(E 99 49 H), Kbk E LD BERNAREARFS. o8z
AR, B 99%M P O E PR E IR, UL BRIk E A B RIREAT 13K,
PSD HIEREFIE EAEX VP2 FPA. G5K . SR SCIR B e 58 R 51, PR
ok H Z ARG, XEARR I I EOEE S, MR R i RTR 12
PN EA SEFRAE R 2% B 2 W07 (2R o B FEAORAT — S BB 2, 55 7T LAfS
B HEHH T o

PSD Hudis A J LA BV e, 3t T SO AR TUR S . PIR 4Rt =R P HIHE R 55 -
B AN B AR Z R HER P A UE R, 45 BLAST.  FASTA Z5:45 /7 511
P FERERMEARFIRG SRS R, SRR RO R, 2R

GeneFIND %,

PIR 1 PSD Mt/  http:/pir.georgetown.edu/.
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2. SWISS-PROT

SWISS-PROT A28 i JERE X 8 1 7 K 128, e RN A= 045 2 22 FE T (EBD4ES . Kt
PR E AR BRI, A% A EARFS. 51 CER. 2R ER . R
S, ERETPOSEARNIIEE . BB RRCL AR, . IRai . 5
ERFFIRARE. PR S IIRRIR R AR AR RS . SWISS-PROT H1/2
REA T IUARPA, IS 30 2AMERE Y T ARNGI M, KR uERT A E. B
P S EEAVER R S5 12 25

FIH P53 EL R G5 (SRS) AT A7 i kG 2 SWISS-PROT F1H: & EBI % HE /% .

SWISS-PROT R4 HALIM IR E AP A1, P332 T AR Web BT 58K

SWISS-PROT ¥k /& http://www.ebi.ac.uk/swissprot/.

3. PROSITE

PROSITE $u#fs PR 4R T A2 838 3 UMV I SR s AP B, BE AR X e s s
AL QPRI AT 52 M 55— AN RN DI RE I 2R 1 U 5 MOZJR T — AN FRE . A 5
T, FAEARS S AT AR AT SRR, (H il TIh RN FF 2R T 5ThhE
BTN, XFESATGEEIE PROSITE (K8 R 4% BIF& 10 ThBE motif, DRI T
FI5r BT A % T B . PROSITE 8 K (15 SR ELAR B AL AL . A S AL R 54
JBE T SiE R TERERERER. 50V TEOVE E AR S K KA R T PR
24k, PROSITE &4 HH 2 /3 51 LU A4 2 1Y) profile, RESEHUR UK ILT 515 profile [F4H
M. PROSITE )5 UL 4R 4L 5 FbH oS 2 R 55

PROSITE [FJM4E2:  http://www.expasy.ch/prosite/

4. PDB

R A U 2 (PDB)E [H B b ME— AR 7 TS5 Bs R 5, 156 [F Brookhaven [H %X
S H L. PDB WU FIEEE R T X Ot ARTHAZ BELIRINMR) R 5, 2ot B2 AT
BN JE AT . H AT PDB 2 B I 4E4 th 45 # 2E V1S B2 U S 1E 4 ZA(RCSB) 51
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RCSB (13 i 55 A AT 525 b 0 B2 5 55 45 B2 (8080 e (1R 8 A R 3R 35, LA T PDB
Kl SCAF AR A E SO U], PDB Bl il LAMCRAT (6 853845« (8] Rasmol 4K 1F
" DIETHSEAL 4% PDB SRR AR 71 [ = 4ES5 1 o

RCSB 1] PDB %4 7 M1k /& :  http:/www.rcsb.org/pdb/.
5. SCOP

B U 25 40 43 2 (SCOP) S FE VE 4R IR T D B RS M Z MK R BT H T2
e Z0R, WIRARIT R R R SR, IR IR R 3 & 1 (fold), fik 4% (A] I
{5 R K6 2 3T 22K, B 3T 8 T T 45 as 4 By /B ot M 25 IR J 14 K2 SCOP
EHRAE—AAETOAR ASTRAIL FPAIPE,  1XAN FEE B RV Al #0341 L vk . obb,
SCOP &4 fit—> PDB-ISL 4 F AR, @ik 5XAEHFAIRPIF L, FTEL 5] 54k
S ) PP A1 25 1) L 4 R T

SCOP HIM AL AE: http://scop.mrc-lmb.cam.ac.uk/scop/»

6. COG

B U L 2R [FIVR AR (COGs) i i /2 A 7 v SR LR AR ) 21 A e R R 2 i S 2 A
WA RGBT . COG AT Tl A 3 (5 (¥ D RE AN AN Bk R 4 v 2R
FUR T REHBRG F . FIH COGNITOR #2)5, A LMERAE A5 HTH COGs HHf) R
BEATEO, IFHEEIRE M COG #. COG FEHME T X COG 4 KMt ke 2 A ify, 5t
T Web ] COGNITOR fik55, RGBS <5

COG FERIMHESE: http://www.ncbi.nlm.nih.gov/COG.
N4 COG JEF1 COGNITOR FEFAE:

2.3 DhREHUEE

1. KEGG
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TUHE DR AL R4 F R B(KEGG) 2 RSt BTk R Tk, IR AL PR 4L BRI Th e (s B i A
W . FEHEAE BAFGETE GENES Hdfs i 5L, RS S8 AR 0I5 (1025 DR 20 77 91 B v 2 1)
hefs BAFfETE PATHWAY Bdf i 5L, BUE R R g f AE AL R AR, A%, (55 1%
. AR, SRR E R ORI TSRS EKEGG 1 — MR 2 LIGAND, 5
FTEYIR . BT BB S5E(E R . KEGG 4L T Java IR T H kU il 36 K 41 &
PR R B iR s, DU e A e BB LEBoR@E B S TR, AT RL
CAEINE

KEGG MMk A&Z: http://www.genome.ad.jp/kegg/ o

2. DIP

HHEAE F ) R A B A (DIP)CAE 1 e SEIG IR IE I &R A BT- R E B AR . Bl R 2R
FBR ISR ARELAE A AOASE 2 ARSI AR FLAE A A SRR R = AN o FP AT DURRSE 82 15
AR EABUERIR. KRB SIS TEORELG ] I SCRROR & if) DIP £

DIP M4k s&: http:/dip.doe-mbi.ucla.edu/.

3. ASDB

] AR BT A PR (ASDB) B4 5 1 J5 2R FIAX R[22 9 7 73 . ASDBI(& 52 ) &l 70 Kl T
SWISS-PROT & [ 551 i, I I U AT AR BY BRI 51, $8 R AH R T AR BT I 7 91
Zd P AR . TR R M A . ASDB(XIR)HE 7> K H Genbank H 4 S FliA R ) ] A2
BRI e S M . B SO T O R R R SS

ASDB [JM 1L fZ:  http://cbeg.nersc.gov/asdb.

4. TRRD

e 342 DA PR (TRR D) AE AN W AR 22 1K) SR A ) 8 TR 42 X 45 4 - D RE RS VA 2 2tk
PR B> TRRD 2% H BALE 45 E LR S A S - D RERS 1 Bk T4 500 3
Ny WeR T BT DURGE R RIE AR EE . TRRD R TG B Bl 28 -

TRRDGENES(E.# Frfi TRRD JEHREF [ B4R EAREE B I0(5 2); TRRDSITES (B 715
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R4 A AL 05 1 B RS E); TRRDFACTORS(£44% TRRD H' 5 &AM s 45 & I 71 A
4% L), TRRDEXP (L 1 5] 35 [ 2 12 85X g LA 1 ); TRRDBIB (LI Fir 5 e K2 I 5%
SCHk). TRRD ETUREE T X LA SRR R RS

TRRD HJMHEAZ: http://wwwmgs.bionet.nsc.ru/mgs/dbases/trrd4/ .

5. TRANSFAC

TRANSFAC 4 e Kk T R eAER R W45 607 SR 5 DNA 4561 profiles
(1% e . i SITE.GENE.FACTOR. CLASS.MATRIX.CELLS.METHOD FI REFERENCE
LRARRMR. WA, BH LS TRANSFAC %MK MT E J%: PATHODB JFEUREE T
] HE T BUW A [ RAZ e e 7 M5 5475 S/MART DB WSE 15 G iR 45 H A2 (LA 9K 1)
HE BRI S {E B TRANSPATH FE Tt 5 % s R -1 W20 56 (1045 5% 3 1y 1)

2%, CYTOMER R T ANE B F PSS E . M8, A3 RGHK I MR
Rt TRANSFAC Sz A RE G FEmT DL 2 T, thm] DUl Web #EATRE R M AT i .

TRANSFAC HIMAEs&: http:/transfac.gbf.de/TRANSFAC/ .

2.4 HEHBIEERIR

1. DBCat

DBCat /2 W15 8t e 1K) B A e, ek 1 500 2 A4S B EE A R, IR
P E AT R AT 74595, A5G DNAL RNA, EA. EFA. B, EOiEH.
SCHRFE RSB A A o Jodle 2 ] DA G 9% T B AE 2% ERT R &

DBCat 13t/ http://www.infobiogen.fr/services/dbcat/ .

2. PubMed
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PubMed & NCBI 4k 1) SCiik 51 FHZ B, $24E%F MEDLINE. Pre-MEDLINE %5 SCHk s &
(51 FE A 1 RTX K i P 28 B 2 25 7 AT 1 B % - B Entrez 248 ] LLX PubMed HE4T 5
ENEER7IR oA

PubMed HJMHEE: http://www.ncbi.nlm.nih.gov/.

R 1 LA EIR K IEHE 24, A2 2R TG BEERE, WA T BATEYZ 7T
BAZHAANGIE, BT RERICE —— k. EA WA SR ER g s E 2
TR I R ORI EE 2, e 231 2B W2 M 2% 20 20 EMBNet H [E 55 iAL 50K 220 1429
SRBBAS, LiMARRAR S LRI AT SRR R E P DA PR EE 2 K
SHTER RS, RN ERENEYE RS omaERER P AR ENGEAEZ SR
ANASE R SR ) ol 12 B2, FHEZh R E A W5 B S A B2 R R

TBHRZEAEYE B2 ST HE:  http:/bioinfo.tsinghua.edu.cn

e R E BRE RS ML http:/cbi.pku.edu.cn

3 FFFItx AR R R

PR BB T B i W79, S RDREAIT 700 GO B BRSO R AT REH & keI . 72
EYME BT, HEX R R R R A S T B

B CHE LR O 8 50U 91 22 1) B R P 51 2 ) (R 9 T LT, St bR A P A P 81 2 T R AR AL
DA GRS PEAL A, SR FHATRERI 7 TR R R PRI R 2 N EE R
I HEAT LA, FHOX AT B R R 1P A1 Z 183K R DR <7 X3 7 A0 profile, MTIERZR
SECEAESFE DR F I, AN, & DEEE B R S SR P S EERIR R
T2 7 41 Pl Be BRI NE SR A0 R A B 41 5 B = 4E45 M5 B E B AL, ARS8 B 5
PrERAMEE

PRI ot A R SR AR, R R 81 S AN R R 1 T R A AT L, K
JE R ERAG5 H AR U 21 10 AT 0K, RERcPOE RS A R B WP AR REAIMERS

AT Y EARFRAE www.yeslab.com Shanghai Yeslab Biotechnology Co., Ltd



YES AB TEL: 021-3202-0611

Wh A ER FAX:021-6085-2521

FER, X FE D AR Th e AR A ARK I By o I EERBE R A5 B 2 2 K E
AR A RN BB, Gl L 5 v ] A ot oA AR — a3 A BLE D R T g

3.1 FHIFH LT

Fe 31 B (AR B Rl BE AL 20, SRS 7 51 Z 18] BT s (AR (DA, Al — 3% 7T ey
SRS, QPPN RN e, BEEBUF S Be sk DL 81 A A A%
AR S IR 7 BT R o AR AN 3 B [ A R AR, 7 1 2 18] AR ARALURE B2 & 7T A
WIS T8RS FIVR R BT BEAC S SE AR . fEAR -k Lixtrh, W DAY By
B R I IR R LU LA B L AL B AR AT, IR EAE B 1 IR e R S A i L AT BE RS
WA PSSR DD REAE R ELN, ] WEAITRT REE Mg T VO Rk S, TR R A o
PR IRIRSE, SHASS & EA REE, SeRETEG I, R € 451 motif 15R Ik
5. HIFAGERT A ORT RS e R S DI REE Z Y, FIRE e R A T P se i A
WAORRE Tk, TANE T MR B R k. BRI, W RN R4 B2 O, 22
E EBASCFERREA I, BEMIA N A IR S5 A AN T ek 7 BB 2 LA AN S B
SRR I KRS ML KM, —BOA N E ARSI RELL P51 B A K
DRSPS E A, a0 R 81 2 B AR B L 30%,  EAT T AR W] RE A& IR A o

IR 78 Eex 4 R A EL S, BB TR A B A B, FIRE R T A T AS
M= ARE AR, KR EmaE . w0 ERERIR W EEX, W%&F
BN 53 INE R R PR A, R B A P9 A 0o S0 79 ke AR ARVABA P 73K, 8088 v U 35 ) 7 A
PRIEEAH L. BRI, PP 0 B ) AR e RE R B SR b AR, H AT oA A 77702
Needleman-Wunsch 2 #&5MUI 52, 7EFEAl B R4 T Smith-Waterman 55 F1 SIM 5
%o {E FASTA P27 AL ] DL B ) S RN B0EREAT P 1 B B9 T H LALIGN, Efg4s
ZAAEAE LRI

FESEAT P B P LTI, A 7 T ) B S AR DL i O R A 22 67§11 o AR )
EEE 7 A T AR RS R R At TR PN R R 50 2R, R AR RN VR TR TR R AR 514
ADIRERIAN IR ROR SRR e AR U S B 2 IR X 7 e & IR A U %48 T AN ]
AIFT 0o PR SR A — S IR A R S R B 1 A A ) 2 2 KR B vy BT O 5
EVERAEY) 5 o BEARET XS AN R I T H BRI BN 2 A6 el 3 L A OACRE R, fEL [ b
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I EREE A PAM Fl BLOSUM 4%, ‘BRI T A @ EMAR NS E0ERE, A
i PAM250. BLOSUM62. BLOSUM90. BLOSUM30 %5, XA IIX G T LR A [H
[ BUAREE R LASRAF BE A5 8., 0 sk [RIEA 58 O P 410 T LASR ) BLOSUMOO R, 17 %o [l
VEPEBAICIH 51 AT R ) BLOSUMB30 A%«

ERLTT RN T AMER AR P SRR AL RS2, o T B0A A4 & @ B R R B AR i
MR 2oy e, PR s 6 T 2 i 2 B RN 1T B 2 A R . — AR BRI
RIS ME, — XA — A8, W1 10-15: 55— XA RE 70, 40 1-2.
X EARKT O L, RAASFA 0 5k s IS A R RRCR .

X BRSO A B B, B2 KA BEVE I PSP S R, AT Seit2 T 20 LA
Y, EER R A M E RN ST LEX, $8MME S RIH B MEAR L,

BH SRR HA BEN . MRS E AR EX 7 EAMK T SEBREE S 28 BOHE
o XTI AIERT, A0 B AT —EREA RE BB L A R AR LG E R
P, IXAEUHRER T R AR AR B AR AT e

Genbank. SWISS-PROT 45 /71 4l e 52 (it 11 P 41148 Z R 55 042 LLFP 51 5 1 LE X Rk
AFZAAET R T I8 R RACR, WP REEHT T — e BRI,
Ui L) FASTA T H A BLAST T.H.. FASTA &5 — /Ml 32 N 5 41 Lo xof Fl4 22 T
BA, ASHE ML 7. FASTA N T3REEF SR IVHE, 2560781 Bt <%
#, EIF IS e S R AT REIUCES T 4, 73 ()7 2 B keup 802, Bt
I ktup=2. FASTA [F145 Fdfe it b 24 A AN R B (5741 5 #0980 17 1 1) e (LU R 45 28
PARIX AN X R Ge vt 57 8 25 VP4l E { . FASTA T REA W LA 75K 2524t N EURSS DG
Bl R E

BLAST 52BN ) 2 K AR A R TR, AL FASTA A2 50, HAE R,
FFRESLAE RS G A R A2 b NCBI 2t 13T Web (] BLAST fik%5, I/l LAEF 51
TN T 3 B L, R N 1 B 80 3R 58 B IR o5 o TR, M T IR 34
FEHEZR IR o BLAST B8 A FEFR A A R 2, 20 il B0 AN 7] B0 25 460 P 71
AR 2 BB P 2R Y HL R R R TR P 135 R U I 2 A ER R BHl #45 1Y T4% F A TT Re
B R HE SR 4 il HE R 81
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% 1. BLAST 1&)%:

| B i &y &
blastp | HHFJ S T REHR B B AT YRR 5 R I ILBC R 5
blastn | R ZH R EEFRMER LA, AEEEERR

blastx Eq=li

tblastn | #ZEER(EHIF)

tblastx | % ER(HH )

AR & H DNA F8IA EST 781404

EEA I8 A T R P AR B AR A X

PR (B %) & EST FrA)

< 2. BLAST I8 A Ji B0 e -

HHh e fa] &
nr JL4ET SWISS-PROT,PIR,PRF LA A GenBank J7 1|25 [X
132
month
HE A PDB A R AR AR, IR T IURINF
swissprot
7l
pdb
nr Hid 2 30 KRN IEGHT S
yeast
SWISS-PROT %
E.coli
PDB 45 14 %545 & v (1) 3 157 41
Kabat
i B Ik [R] 20 v g i ) 4 350 £ 1o
1
o I K B AL 0L O 4R 11
LT EMEARFRAF www.yeslab.com Shanghai Yeslab Biotechnology Co., Ltd
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Kabat [ 5o %A AH 5C E 1 741

H REPBASE ] Alu B & J7 4RI IR, F R 2y 1
SREf|

HE B

# 3. BLAST MIAZFR B 1% «

nr | AETC4 1 GenBank+EMBL+DDBJ+PDB %%, [T EST. STS.

month GSS #10,1,2 BB HTGS /%1
dbest nr L2 30 KAEHTF 5
dbsts JETT 4 Genbank+EMBL~+DDBJ+PDB [f] EST #43
htgs 4L T4 H Genbank+EMBL+DDBI+PDB ff] STS #54>
yeast 0,1,2 Bt s = 25 R P 51 (3 BB SE k) HTG 741
nr £ )
E.coli
TR R R 4y 7]
pdb
KT i) 4= 2 R 28 )7 91
kabat
HH = e S5 1 R AL R 17 1)
vector
Kabat [ 92 22 FH 7 91
mito
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alu Genbank [ #4474
gss Sy RN A ISl

REPBASE H' Alu S5 [FHIRIPETI K, HRIER ST 5 HEE
B

FE LRI 300y 71 (Genome Survey Sequence)

BLAST /5 514& ¥ B R 2 3 WL FASTA %0, FASTA #:UE—1T2#ik1T, H—17
AR S PR AT RIF AR S, —RETF AR 80 NM7FF, BIZEFFARY
W FE S 5L P (76 1. 81 E ARV £ TUB/IUPAC Z MR ARG KN 775 4
LR R S B < S AR () 23 B AE IR 7 41 B fo v B U R 5 AT A
ORI L R B, AR N, AR X, Ak, TR
Feal, BR T Ay Cy Gy T U iRERFZIR 2 Ah, RAUE G B A(TER)Y AR T 2 C(%:
WE);K A G B TC AR )M AR A Bl COira5);S AR G 5L C(31);W L& A 5 T(55);B

REG. THCDREG. A THREA, CHT,VREG. CHHANKREA.G.C. T
AR —Fh. X TEERTF), BT 20 Fi WRERIAREL TR IR Sh, B AR Asp
8§ Asn;U AREFACE I ER;Z FRF Glu B Gln;X RFAT EEERR, " REM RS RIRE.

BLAST P24 HTMRA & 2.0, & HIHNK A mife 7 1% ) 2 BLAST(PSI-BLAST). PSI-BLAST
(RS (R B UM profile R MR PS5 P 9 2 1) 45 SR F0HT 4 2 profile, 285 FA BT profile
PRI REE B, At S R B B BB AE R A 1k . PSI-BLAST Se M4 7 BLAST
HREIRE, KA 00 5L 2 7 51 O SR 5 55— profile. PSI-BLAST [ A ¥

T BLAST Jjik, BeF4REAFUFSIT ke S, Aot Xl LA o2

RZ 75 2 R KT T REARBAROAR G (1, FE S LS — S8 45 LU X 572, A threading
HUESE . PSI-BLAST R4 7] LA7E NCBI /) BLAST F 71 1483, &AL NCBI 1 FTP Ik

288 |- R4 PSI-BLAST [ F2)%
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NCBI ] BLUST Mik/&:  http://www.ncbi.nlm.nih.gov/BLAST/.

3.2 ZFFIHRT

A4 L, 2 B R s R P 2% A _E R RER RGEHEA S R P ZIREAT LX) T i F RIS
Z Fr A LLx T SO AE A WTRTE A, B 1K 2 BORE AL T I Eexs B AR, RS
P EE XS R AL b BB Ak 22 e 41 B B 25 5« BE4T 22 FP 91 HEGS T mT RAKS BEx 4 SR k4T 3 —
ARCIE, Gk SRR profile, KEFFISE KA T REALH AE4E .

H Al )2 102 78 XS FE /2 CLUSTALW(E ) PC fiiAS & CLUSTALX).
CLUSTALW j&— it i tExS Ui, el 2 DR oImms bxi a2 B s fe, OS5I 2
[ 9 9 % 2% 2R i MR A P o e T B 2 R e AR %, W SR R VIR P 9 EAT I AR5
Mt B3 I 25 P BIITG, B SI NIRIERIFE FU0F AR BT R LLx, B2 Fe o #4
A,

CLUSTALW [F2/F AT UL H{£H, 7£ NCBI /) FTP 55 8% 17 LU 3] R 8 .
CLUSTALW &3 FLIE TS5 b 5 G P AT 8, F P ARl J5 Bk 4T /0400 . Bt
AL 4. EBL B ETULSR AL 134T Web #J CLUSTALW g%, FI ™ AT LA 51 R0 % b
R R RIR S 4, RS AT TS R Email =B H P

\}

ﬁﬁ%

CLUSTALW X % N 7 81 e A L e R0, v DU BT T A 2R 7 FASTA #% 20, I8 7] BLA PIR.
SWISS-PROT. GDE. Clustal. GCG/MSF. RSF &, s thar bLik#e, f ALN.

GCG- PHYLIP fl GDE 4§, H /' al ARHE B O Bk B A& i s .

A CLUSTALW 15 2I[) 2 FP A LLXT 45 1 BT e SIS IAE ik, JF LURR € 4T SRR A
B EIRIEI GRS, S RN R VERR R OB R S AR AR ST PRI AR A B AL R

EBI [#] CLUSTALW MhEs2: http://www.ebi.ac.uk/clustalw/.

T4k CLUSTALW Mk &2&: .
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4 RS R AR WA RE AT A

MNATBRAT S FZIR AN & U P 5K B 7S 1 XA e e AR th e 2 7 ERERI A . 51
41, DNA FHIhEE B i, B3 W& F/AMNE T, Beogifds e e miss
GELCEARMS TR FHA. SREN. =RE. g, REANEBEXE. 1§
FIETERL A U AR Z AR AR FAE S5 ATh RS 2. BARMSEIRMINER ZHE LK
i PRI S 1] Y T B AR, (R R R A B AR K 23T SR AN S RERFPE A IAAR,
RIZEE B 05 8 R T UL T SR X 2645 B s it 5 Z AR S il Bh A5
Bo BTG B R AT DU B AN IR K I (8] g Re SRS AT Fe 4 R . 3 10
FERAEWZZFINEE RN KOO 7 &My 51 o Hr AN EoR i ke, HET 24
A LR BB TN R VAR KR M A AN D REf5 2 . BER A, S S Mt 7y 22 T
A AR A A RR, BRI s R E 2 S AR R
AT 58 38 FH Y FEURAE S AR R AR 2 A TR R X (R — AN E A R R B2 LR #r
Y, ZRE T & MIER RIS RMNSR TSN Bhoh, EWME Bt R A
FHIRMS T, X fE BRI R T RCR SR BT TS B, (HAR 2 R AU R B

ST AT R RAIE -

4.1 EXHEBRF S BRI ik

FORTAZIR T 51 () B 2 AR AL 91 o AR IR, 3t SRR BRI e B B, DL S
PR DRI PP RE . B Ry, WA — B DNA AR — A N2 2 ME

PRSCRF . — MR, AEE ST BOUS B DAL, 5 R 1 DRI 2% [X AN T i Hh
WRIE B DNA Jy B BAR 1) 5 A RN R 1 BRI e SE R 1 ) B A s B 0L

PEREE, 820X DNA J7 BUg AR & 7T e S T 4M 7y B fE— B DNA 781 EHBLEET R
U, BEATIR 0 T i e, 2 UK Be DNA & 8 H s i X A ik 2 e
FRAIE R B4 55 B Py SR SCAR DT 37 57 1S X TATA Box S AHICHE A% o — i &
f R R BRI o BN S8 M 7 B A ik e, i HL 6 S — s U X T B
B, LEHAT TN A S BEEAT AP BT, AT BT FURRIC HOR IR B 2% 2 P TR AR P i

T R (PRI 57 1 T I8 F B S R 2L PP S8 cDNA PP 1R 2 AL X 751
KERAZR, A FRTREN TR, Mt EST X ER0 7N AE .
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1. EE A5 Hr

ST B AR T ST & 5 7EIEAT HE DR 2 08 BLZAE 17 5 1 K 81 55 S bR ac
KR Z:, BOMIRZ GG T EE 75 20 R P = AR AR R IO REL, JOH v R Bl e
RIEF . & WK EEFEH L F4E CENSOR fil RepeatMasker %5, 7] LLYE Web Ftif I
I LEREF?, B Al Email SKiE 1T QRAT KR 791 7 ZALRE, W] LA XBLAST #2/7,
B BA Internet - F#A4%]. XBLAST LA & T FE P AEE R B — e T 7
H, HAMETT LA Repbase I HE 2 WE B FF. &7 LHEEH A BRI E S 54,
SR A T AYE A B B AT S I AT s e At — [RIBR 2. GeAb3E 15 4 b S T 4 BT AE
frE & — X"

CENSOR #ll Repbase /M4 :  http://www.girinst.org/.

CENSOR [ Email IR HuhE 2. &

RepeatMasker ] P1EZ:  http://fip.genome.washington.edu/cgi-bin/RepeatMasker

% XBLAST HIMbERZ:

%% Repbase fJMHERZ:

2. Bl PE R

EARFALIR PP S E B 751, 25 B A RS U CA Fe 512 R 81 20 #5000 (44 2%
FB, LT ELLTINE TR AR WA AR (AERA R, HAE
AL B 4 H B 4518 AT e T EURR A% AT — 52 BB ) P SR A £ 2l e LR 3 4 0 1 7]
PAKHE . X EST FPAlMi 5, FPAli 2R 2 AR A 20 7l 3B,

3. Gk X Geit A A

GRS U], DNA FPES 5 AR AR PR AT R, RS 52 DL 1
PRSI o — e A R B IR 1S G X e 1) R B TR0 1 Seit et B
PR B 7 a1k o A IR — RS R0 PP S HEAT G T2 3 A i) RUA B4 % DX AR AEL I A7
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B X AR XUE TG SN 6D R IR ) A R A A 2 A
(M7 A —MZ I BRAE 3,6,9,.. A& b JA WIVE B 28—/ AR A (K R R e v
THE0 AT BAHE S 7 Hr 55

LI GRS X e Rt THAG 2R G I SR AL SR, 45 Xt gm b X 5 H ) o

E4MFETF A GRAIL Al GenMark %, GRAIL 2t 72T Web IR%
GRAIL FJM#iks&: http://compbio.ornl.gov/Grail-1.3/.
4. BT

JA BT RSN RIE P L T EE P AIE S, PRI R TR TR A+ E 2
Fe AR A S 06 3RAT R e S5 DY 7 45 A R PR H A JR 3 7 P SURFAE . IFRIAE D a3l 5 Tl
e, ESEPRIRCR A > BAR, BB RH PR AR L™ B . SR, BB TURER
R BERIT FUIRZR (1 3L

5. W& T/AMNE T BTHEAL

B L — R A B R R PP AL, (2 B R n] AR B 0 A oy P AR B A A
HREREAR T AN e R, DR AR Vil B 5 (67 s U0 R PR TN B B 57 5 A BBURR R ARG 2 . A 2R
BT FRA s 08 00 ) i B A P 5 AR 23 A U B SR S BT A8 BRI R

T EE R T RAR 2 A0 1 BY AL U Th g, SRSZ A BY BA7 s U5 T2 AT NetGene

3

4

NetGene {451 Email Hulik 2.

6. BHEEEIRAL A

T EAZAEY, WR ORISR S, I BBCA WS TITI SARRIEX 15, “Kozak AU
A UME R ZHUEOL N BRI EN T B — B A TN 12, (BT A 4%
A AR R B T VSR PRI o SIS H 2 SR T BIAPAE, Ja 3 e AN RAE BB
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R T EZEY), RS S SIERL, U2 MR IR AR R %,
WS TR

Gelfand, M. S. (1995). Prediction of function in DNA sequence analyis. J. Comput. Biol. 2,

87-115.
7. BIRRLKILES

PolyA FIFH PR 115 B AR QLIRS 5 A5 4 BT, (HA8n] UGB KI 4 5 DR 7 3
8. g

LR FED T A

B T _EERBIMRE Y 240, WAV AT EREB TR, EATRZEEA T Iréss
R, REERIEAT AR o AN . 2R E R ILR G T B TR M B MR SEdE, E
WA LR IR PRI VG A0 R R Xt 22 B PR m s o BE TR, A R T ) 2k DR 5 A AN T
AU FRUAS PR VT 2 3 R LR R LU SR 0 P 21 PR R R AR BB XS T AR B 4. B IR DA
B A R B RTEVE ROR A

FGEAE ) T B4 GENSCAN, #J LUEd Web T fi 2k Email 3£%F GENSCAN K55 .

GENSCAN M ik+&:  http:/ccr-081.mit.edu/GENSCAN .html,

9. tRNA FE[K1H 1]

tRNA FE P Ee g it 2 9 B AR R R0 T 5, H TR A C 2ok 7 FH BRI T VA TN t(RNA
FEI ). tRNAscan-SE THHE5E 7 2 MM 127, i 8 s 1otk rg Ok
SPRP AR (RNA A5 1 70 Mt e Az 1) e R 20 A A0 R 25 248 K 22 B B 1 ) i ik i 7
FEFREET 99%[K L (RNA 2 [Kl. 77 LAZE Web BAEAHXA TR, Waf UM XA

tRNAscan-SE ]2  http://www.genetics.wustl.edu/eddy/tRNAscan-SE/,

4.2 &% E R K BRIN T
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RHRIAEY AN, EEFRKFIIRE T ER =450, hildove Fernsige. T X
Tt AT SR AN NMR AL RESEIRBOR DN € 8 A =445 by, DLRHIZAETTE BT AR
HRERCRAN T, ToVRIE N A P IR WG R/ 2, I ) LR VP 2 R KU
T FC B TR AT iR T 1 B ) =4SSR AT RE , 22 255 TS T R

1. R FERRH BN

MRS AL T 20 AR SERR P B ANAL 22 57 AT LM A r Pk S5 SR TR R IR A 3,
A LU AT AN B R T . ExPASy TR AL PR T — RFIAH N

AACompldent: HRIBEIERA R IRE FITR . XAFFER E M5 B AERIUR. E
I 4 R (FE A5 A ) pl A MwCHIR AN E I SEI%5E . TR AR R R K
B AE(ALLY” . bRERR (R EBR AL bRk SR (11 SWISS-PROT %i 5 FH /' 1) Email Hb
BE%, S (SR DIAT . KT 2 SWISS-PROT () TrEMBL 8 e it % 41

AL -

AACompSim: SHT#HIML, {EEEAE SWISS-PROT 4k H 2 [H#E47 . XAMFER AT LA T & B
B AR MR

F% 7 ExPASy )T H 4k, PROPSEARCH th 2 Ik T2 M s i) 8 F BRI RE . TRFFP
1EE 144 FOREI P ERCR ST R AR, B0 78, ERBRENE &, FREK .
SIS AT A5, A D 40 K A e A PR < A 1) ) B 5 SWISS-PROT A1 PIR A i 5
F IR CU RN R P ) BEREAT AL o XA T LB A R0 R B[R] — 28 1 B M 1 A
A LGEE Web XA TH, A A EMASHFIIAL.

ExPASy 1M 4E42:  http://www.expasy.ch/tools/.

PROSEARCH Ptk AE:  http://www.embl-heidelberg.de/prs.html.

2. TR A o A A R A )5

MEEFUF AR, A AT 8 (s v 2 BB, RS, TR BEDIRRE.
BUKYE. AT A, R TEA:

AT Y EARFRAE www.yeslab.com Shanghai Yeslab Biotechnology Co., Ltd



YES AB TEL: 021-3202-0611

Wh A ER FAX:021-6085-2521

Compute p/MW: j& ExPASy THAFKIRERF, tHHEEAFKSEE SNy T8 0 Toit &
FUTT, TS S5 s AT RE AN HER o

PeptideMass: & ExPASy THRAHIIRER, 70 #7 88 FBTAE & i il (1 B AT Ak 221l AR B2 1
WU . AL BRI E A M. BEEREEE. LysC. JRALE. ArgC. AspN Ml

GluC %,

TGREASE: j& FASTA T REAHRIFET, s AP siKeE. XA E 775
FEANFRIEN, S IR BB K, RS K - A 2R, X ANFE P ] DAR BRI & 11 1
15 X R g g 7K X 4D B S A D 1k

SAPS: HHFFIIGE 0T, XHECHIF AL KR Mo, BAARERA KRS
ihy AT A AT AT IR X, mEEHUK X, PR X AR

ExPASy 1452 http://www.expasy.ch/tools/.

N#k FASTA BME=:

SAPS HJMHkF&: http:/www.isrec.isb-sib.ch/software/SAPS_form.html .,

3. B AR AT

TREHIEAR o BRHEAN B I B SR 1) TR AR A A TT A o ANIR] I B R IR SR TR A
[l 7825y ¢ ivd = S N 9 T R e 7~ = Wi et 4 2 a1 ) S I D6 [ W 9 A = B S e o
aFTH. EBEA. ofp AN o/f HAZENMNT AR, B E AR _HAEWHEERZ
PAC R =SSR AR A BOIRYE, AN T mIss . BE RE BRI T
MT7ike AR PPN AL Gk, R BUFHI™. BRI, —HEHTI R
RESC AR, — O T o 08 ETRIRE BERLLT, X B Ir B e, MXSER o BRHEAT B 37
B A Z AN TR — R A BORAR 2%

nnPredict: I ML T TN — 4ty , R AREEM N4 o AL 4 B R A o/p
HE, fH g R AR R B @) M) EATIEN A o HERRIEH] 79%0H)
HERAR
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PredictProtein: 2 ftt 1 7SI R MEATMAR ST . "ESEAE SWISS-PROT FHHEZ AR 51,
F MaxHom 5EME 2 7 HI LUXT ) profile, FRAEHHE FE 48 R ARLLK profile, AEH—%&
PHD F5 FF R FUMAH S B G MR AE, B9S85 B 2 R B T 2o A v 7 A Y
B, AN RIEN SRS . XA IR T HE R 2E 2] 72%.

SOPMA.: 7 ELX ) L ARAL TN 7592, 4 J UM SL — Z by T 7 kI A i — BOmt 45 1,
K AR TN 7526 F% GOR J59%i. Levin RVETIN /7% WU T 7735 PHD J7ik
A SOPMA J5i%. M7 ISR & N T BIROR LA TE B4

nnPredict [FJM4E & http://www.cmpharm.ucsf.edu/~nomi/nnpredict.html.

PredictProtein HJ M1k http://cubic.bioc.columbia.edu/predictprotein/.

PredictProtein HE N84 7E: http://www.cbi.pku.edu.cn/predictprotein/.

SOPMA [ 4ik/Z:  http://pbil.ibep.fi/.

4. JUEHREIR )R A

B R R S 5 5 ) 0 R B B R e . {5 S BE . 5 I iE(Coiled Coils)%s, HA R
- HIRFAE RN SE R RAE, o m] DR 5505 2 DA

COILS: % HHSEHeTM 5, K315 ORI P AT XU th 88 e 5ot e 26T LU, 43 BIAH B
PEAF 73, JFHE R P A B R R

TMpred: & 1 5 (A5 15 X BRI AE B IR HC), EARYER B SWISS-PROT 5 i 5 11 4L
¥ PE Tmbase, FIHIESEEEH X BRSO . AL E DLRREE, @l kT 70 #E47 B .

SignalP: il & (150 5 81 45 -5 BRI BT DDA A

COILS FM kA2  http://www.ch.embnet.org/software/COILS_form.html.

TMpred HIMAESE: http://www.ch.embnet.org/software/TMPRED_form.html.
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SignalP /AL http://www.cbs.dtu.dk/services/SignalP/,

5. AR =4EL5

R = 2 ) N B f S 24 R B PR P T A o B TR I, 3 40 28 SRR I 2 1 ) 4
WAREHT & RSN =g S, HA R RME ARSI E N2> TEARTSIN
LRV T ERAR ST B RRIAA T T, ABRR bR B ST 1 R REE A
—BWRLERIE, B T —H — (I S GRT NJ5E. JBE L e[ JA A
F“Threading” /7 1%« ¥ S 1E 8 15 45 F B0 e vh 3ROR A0 45 23 1 1 RIRAK A, FFIA —
SEVHEOTFACIRIRE A1 SRR T 5 . SR R A s N R S R EE
SRR B BP9, VH AR R ) PP BT B i AR AT B IR AR, e e T A
AL AERITE TS5 . bR T “Threading” /7742 4%, H PSI-BLAST ikt ] AR A )7
SIS GE IR AR B R, SRR TR AN E IR A

SWISS-MODEL: [ &l )i [F R IR %5 4%, AR AR 25— P i(First Approach
mode) FIAL AL (Optimise mode). 27 JeH4& 58 ()7 FI7E ExPdb & 4 B E i 2 48 R AH
APE R S R 5, TR R TR, FEX I AME A AT O Ak = A T i) &5 P A

A,

CPHmodels: 5 1| I8 0 28 30 AT [R50 A P00 2 19 S 2 K 1) ¥ o

SWISS-MODEL /M4t : http://www.expasy.ch/swissmod/SWISS-MODEL.html.

CPHmodels FJM AL : http:/www.cbs.dtu.dk/services/ CPHmodels/ »

5 o Fitte

TR RIS PR ES RS , BORHES) TR 2 TR A, AN TAATT
Xt TR VR B B, HESNER B FEREA 73 TP, IF@AL 7 — &K
BT R EARFIE BRI TE. 27 SEHT T BTk — 2D e W Adt A ) o3 1 2
fifi, PRRIBEGEIEALG], MBI M T FURE R P51 5 IhRERI R &R .

51 /- Tatiesh 5 e
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60 FAF I T HEAL B A RIS 60 FEAR I i PEER IS A3 2 At 20 3E AL 2 1 B KSR
. RdE A SRR 7 TR EPIE IS 7 Y EATTROARZE ] AR K e 1
BEACTCH R 7 BEACHT T, AN 7 AT 20 7 B BN BEAC R B2 3, FRE AR

S A T2 R

B2 S LA ISR KRR (1 UF SIS Zucherkand] R L: 3 — 8 FIAEA AR A
(RIS TR 20 043 B B TE X R LTI 90 AT R BRI S
5T

SCRFBEAC PR AE OISR B ALY 5 F e HEsh i g (R S Bk B AR I S
(IR AMATE 2 ) E B LA AR L2 IRIA ) e BB @ (gt i i) 5 AR 70 £k
BRI RIVEAR DS, N SR . LY RNase. AR C 5 HER. KBTEER
PR RBERE o BARIXAIAICIER) 70 TR AN A, (R A AR 21 e R RAIE & A
AEBEM . RIS L SO PIE AL S EE SR 1 18] 7 21 22 e A R R, (HE I E

0-30% ) & FEML 2 5+ .

B MBEA B B R ), FAEVF 2 RO A S F 5 5 57 i IR LE i 32 AT X 7 Ak
MBS . 75 BEAL B I S W] 1 A2 — 2 7 P SRR S A IR AR SR ] E 1
ZE5to 60 AN, T2 NS AZEAE 3000 EHT 5 A TRIT KR E-- RPN B
WRYE 7> T BHEBL, 705 3000 38 YRR SE IR 7 91 22 57 I BE 4-5% AFELR 751 DNA %
FERLLH 8%, (HSTIME >IN 0.8%5 1.1%. XIXFh 6 £5 754 I ZE0H R ke, Yr2 A
FEA A T IR BB AR, JFVONIE RS RE T 70 TR R TR, B2, BAKED
B TRNEF AR FYES 2 BN R ARG, (HEEAG R DL IR IEZ LR O ZI B AT
S AGTT H NN IR KsEm,  SEEEBHAR 8, iR R RRR . M ERY
B ZESE. RPEFERE, IR DNA R EVESH, WAWAPRIE, Hid$ itk
g%,

- EM 60 SEARHRIR B T i< 0p T BEAC TR A AEAN [ 2 rp e e DOR . AT LR B2 K B
0T R I B 5 BEATL T AR U (¥, DNA ZER FLAN RN R (1 AR S At 0 ey T
RS B2 R Il AT PO R R T 0.5 =27 IR SN 4L/ 48 8 F s kR W)
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T AFAAE R B AR U Z A N 23850, HIXEEL BT n IR BN, 5Bt
IRTEW ARG . Ph EIXSE AR B ik IR S F SO 4G LB BirodE LURRE R o

TR FIR 8, H ASEEAAR I8 5 K 552 (Motoo Kimura)fg . (1) BEAE AR R A% H IR

B LA R 0 A P R B AR A P P SR AR BE AL 52 (R 45 SR T AN A iR R SCEFR I Z5 R (2)
W2 HARZ S AERFE Eyh PR sk, JRAEREAR bt RAZ 5N S5 BENL K 4 R P
(I G F o

IR I 1 A B 2 SR S 5 FUACA AT T B 31 R R e 4w AT B
IBIRSCE R BR iR . ELRBUE, EFRE SRR I UIFE g 2k, XMREIR
(U5 X ) T3 AT 1% 8 e AR I DR G ] 2 A o A BB 49 2 i DRI — AR R ) AN [RD

KIS o A — B HN BN EREA N BT M RASEAE B, B JE I B A A [
€, BIIIRIE 100%. EFREINN: —DRAWSEFAEREYFP AT HL Sl B 5L
WP LRSS, WER R Loyt Bl fR S kR L RO RS RS, i 4
A REL IR . SR, FYERE NN — RSB EMTE LS A E O BEe
SEREA Y W R RARAEE S LAE T OSSR R, Haria i Tl
BEHL, HMRAAAE ENRAR, BUAFERAEE— M. MEASAR TR KRB 7 A A R HiE 7
i BRCRATCIEEE T BLEH R MA, IR MBUE T — . XA BEHLEEAZ (random

driftyr, ZEKE I RASELIL AN E K, BT DR R TP e ok iR ik

RAAE ST ACY B A, HEEHLEREARACI B (T E /T4 —EAES:, REAREfE4
FSRE A N T P AR o A LR A AT b P SR AR G e 4 ] R R R 4 T L R AR e,
[# 5 (¥~ B4 I 18] DU 5 A A R b (BRI S5 TS 5 RN AR, il H iz T
PRS0 . TP IR AR O R PERE R IO RE, TGRSR 1 57 R D 7E e 2t
MR A S LT R A S FIRBOR . ehh, I 75 5m A A J D] AR 5 R e i K] B 4 )
ZAl, WARTREA S0 7K.

H Zuckerkandl 5 Pauling 1730 TAELICK, SRS RS A L b 45/ F4k 0 R _EAH
AR 2 B TR 1) ) 5 J0 L AR B T Py 5 e SE AR o AT UK, S Bheefi sy 1 ) B 4 ok R
WS T I REMI UG, DRI BE 5 5 i ARG R [FIRHBAT TR Y, SR T B IR
R VR U AT A, B AR R A AR A RIRE ) W . P It 2 S L5 %
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TR BV, R BRE R 2P AR LR (8] 0 22 /), e 1A TR s i A 2 RAH F
FIBER A0 K, BURE S INCLdRe . PRIt, e b 52 rh P i B e AE A B Ay S 5 R 1) D
R, TR S Z IR ) 340 B ey T REATL 1A% AR U HH B SO

TE B W 735 3EA v R AR B e i) R 7 PR R RTINS, A Bk 2 FUER R 0], Dhie B S 2R
DT ERE - TRAEERE D, A (CLRA R HoR) LU LA BB BRI,
PEVR AL FEAR R R 22531, A2 EA TR P A 14 731 (i 2 2 3 9RO 30031 (0 RS 38 23 (Ui B 8 2
JRH) C BROBEATARERS, W LARR AR Y, b PSR UURRE, e RE LA E L, A
REHRA PR, RAEL PSR TIREMN R 5177, EEIRHMRRE, R
721 B T RIS 2> BRVF A 5 S AN FITE R ThRE, I HOEE A BV 2l IEIA R SO ™
A B A B AR, T2 3 17 I (R 3 I AP 75 T P 5 o K PR R AIR — ol BE s AT
R R ZHWE LURAREHFIE . T INRIRA T 2 5 BEAC KL (B, AR 0 ERT FT R AR
BB E D TR =AM IR R .

ZR b, P S (S S D) I 2 o 1 R AL B LR AR B ) 2 T AE o B R A 2 22 bl
HI 8. EAZAEG I ZRE B (ECHA /R SCIRIM ), EFE 5Kk b R HRE
RUFR B e, AN T IR R SCIEFE, M2 H £ 1 2 P PR sl mp R ) R AR TR F BT L I R I
B S, 27K ERZHEFNEEZ SN, RUEARZ SRR AIE,
TR b 5 P PR BT P PRI, I A SRR A N AN A5 R ) T L B ] K T
fTEA R 4ERE . BOZUL, X — BB T AMIITARE 7T A 2 BLR 5 A A R
PEBIR /RSO D RR Y, HLAR I 22 TN 4 bt e (1 SR AT ST IESE o 1) diiE , EfFN— Rl
HARRIR-3 T KT A B R B4 T E R AR LB B R S RS - R i E L %
Wik H T 5 ThRe TRk M A, 1 2L T 5 IhREAI R 0 T REC L S 5 U AR R, X 2
T PR BT CARE IR, H R SO Ry B I WAL, 0 ZE I RT3
— RARGRIE HRIE S5 T AE o

5.2 Ak

IR RN T REAE T BA 2 BB S EAMRE A TR A T A R A A A 1A]
LIS IR], JRn] TR . Sebr B, o TEVRBILAA, BRI T
PRI AT T
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MR8 B 5 1) P 91 Bt ¥ 22 57 5% 2R ARG S 00 1 BEAL R (evolutionary tree) i 28 5 A
(phylogenetic tree). PEHAES 173 SRR EAHAMENE e 7 AT A 4 A A2 A i e A 3R R 4
S AR R S R B — R SR, RS PR P S B X S A A A AE A B A PR S B
FE R 1157 2 8 PR32 AL B 28 o MR HE A AN AT LU 52 A S 4H A AL A 31 22 2 I A5 LA 2
Vit RE i ELAT DAL A T A B 45 2R SR A B 2 i TR] o 83 R R T
W, NG TR TR A SR 13RI T B, AT DL LKA A (1018 1 S A0l ) 2E A
fro XFTHR I, AT EER IRy — A R .

TSR AN (R D7 I RGP —JR e IS PR, 32 B2 I T IR AR X SR A A (O
I PAM250) Tt SANA 7 51 22 SR AR AR O BT Z e R L SUBEALR); 53 — SR AE A A
ALy S BB S P S A BRI B0 38 I A 5 45 ) b A B A NI AR 45 ) 38 6 M 20 540
(1R EPIRPS ALY iR

FREEAp

P PP P BEAC I ) R EOD BRAE L, @S r AR, e STt DL B PP A o

1 ST R AR (LX)

FENL AR S AP RS RS I LU RE 7 2R A A EEXTE R R R A SR B
Mfdnge, 2T IS BUa JodE, Bk T Pt £ A MR 7 W] A B 5 51 S 8 SR EE X
DX S A A/ B PP 7 (BT 1Y indel IRAS B B ALIRES) o

— NS L R RS R CLUSTALW #2)7, SRJE T F T, faiescs—
ANERFRERY o XA EREA W N RFALE T (DRI SAL (R, 7 2T TRE)Q2)
i BN R G AR E(R 75 2 AN AT A, (3) 8 S B8 YA TR AN sl A 1Al D VR (3
TS HER ZHGHATVF Al ()R TEAEEH (7 51 AT B O 200K R IR, HERESI BT —

PAEFPRFAL) (OB ARG A AL . XSS RF LRI S KA T RGUR & ot Trik.

2. P B Y
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AR R B2 LEXT S i g DR L 75 R A 3 9 5 6 TR B i =, ) DAd i
BB g P A B AT TH LAY, (B TR BRI E N T8 m &, A HAvF
7 e He— AN BRI 2 A BRI Y, 5 b — D B R S A R s i
BARHIAR R o BB — M) ST BN 5 T DA AR AR B (R, o7 iy 5 1
H ARG R BB R BEAT PR, [FIRE, DA BB B AN T RERE AR IX £ 53 AR

il

o

RRE U WIRFS

SRR VA BB ES . BT 20 (maximum parsimony, MP)F1 i K AUR (maximum
likelihood, ML). B AR T 1275 SR A H P 7 1) 2 AR, U il —E R dh et
FFIR B BE AR, XA BEAA RS LUK IO MR S BB RIMZ E N4 R . PR
SR P BT 7RI LT 45 R, S8 I 410 7 7 TR 2 55 U R A AR F) 8 A
PR RE . R LT SR A 7 S 2 LR G55, ARk H kA B 5 R F A
DB HOE IR MR 2 F LU o (MR 22 5

PR T BT VE T T A R S R R . XA BRI EE B, T R MK
T BB 3 . IR ISAT — DN IRRENE, W ARIR AR U, P & 18] PR B )
WIFP BT a6, G B s i E SR SEBR A EEAC R, B A R AR B S M T Ak
AR . R KT LT VAT R AR ) S BR BRSO3 SRR P 20T S 10 7326
HEZ 8] AL 52 B 22 57 o B KALSR T3 90 Aili P 48 5 0 BEA R i 8 7 2 S B 0 4% 41 P 080 1)
AT RENE . AR AT RE R RIS 8 T A% IR (B R 2R TR) < [A) AH EL AR RO —
FEF AT W RERIZ H IR B B T2 A (1 P 3= oL, IF BTH SR — DN IZRE I 5177 2
SKER AR RS PECERPIANEIR T R A IR A™, B4, WRABGE B RIAZ R 2
“C7, FRIDUER“A” R AT REVE EL BCE IR e 2 “ AR AT REE 2/ MS 2). BT AT R I
(AU ERBC AT RE RSB I LRI, 7728 —NRFE LR IR EL, SRR X R SR
FITAT EERAE i AR ACLER AR FRT IR AN 5 A2 B8 A BEAL AR PR AR

4. A1 %R
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L AR RO 2 B 1 RO I iy 25808, A3y — Ry . li T
THEERE T RIR ], BUE — R SR VEXRHRAN— AR 2 B AT RE AV BEAL R BEAT I 2 . BRSO 322
WT o KRR MUAhaitE . S800E . Bdasity. THEHUECE USSR

A PR R I IERAE AT AR B B A I A 55 289 RO B &#0; BRER VA (BB) . 5 F— 4
IRRKIBHESE, XPRINERARASE T . X0 AR BR B 2 T Bl g At 5
PUERE, (BN TR 20 D IS8 S, BB AR ERIN M. J5289% R
hrite, SHEE—ATTREM R EATIE fl. BB ikt —ANZ5 57, DA E AL AL,
PHEA VPG, 105 — LA R e S BR i DRIE BB 5 VI8 LS5 2RI 2

YR Z RO IR A Ja R A IR R 8 R U 2 AR A DA (3 E A B SR (< B
U5, SR 5 AR AS BDCACARC LTI o AR SRE FHANRIREBE  FRORS B 4 2RI 6 By 5 A L T
)R A2 5 2 R /7 (TBR,  tree bisection-reconnection, 3240 B 5t 43 B 82) S 4t ALK 7 45
— AN WESRBAEEE T, AR JE DAE R AU B I AR BT AL Aok . IR SR R A
— MARGR A A K R EO A, PRI T 4R B R Y B S Y L T

BEARAR R AR A B T V22 0 R SR EAT B B o e AL A 3R SR B R R (B &, %L
YEeht, W&, BEE, odr HERER, Tk MR AT AT IEEAT IR
(% FH P 6 2500 K AR 1 GE A W FAR, T MRS AR S R R A 7 [ B DR s MR
fHEfE

B LR 20N BT TT 4L, A KR SR R B Tk X TTIA RS
Wagner PR ES 7 AT 7 2 (BE B 4% 0 715 ), Lake AN RTT VE(— MR TRHERF 757,
EIEFE RN A EOCE RN IR B SR );Hadamard 45 5 7 i2(— MR 4H 4G
HOTRETTiE, MR EEEE W SRR EAT HEAT A2 1E); 28 T3 ¥ (XA T i e AE Bt o
I AZSCRFUR— 51 PH S A a3 (1 90 I 45 44); DU B 238 7 (Quartet puzzling) J7 i ] Oy ML
ERIREFT A, XA AR 5 2B AR I R 5%

5. E PR
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EIRAE R TR AL B HR A TERRAN CREAL R AT BEAL AR ) o D9 T APALE AR AR, T3 4
IER e AR ORAR - B R G0 R B HEACH RORAR AN T B . — Pl e AR X 3 7
AR TN — AN R D] A0 SRR B 48K 22 KRl B BT Wb (0 BT AT (K1 AT 2 A
FEP M B St 25, AR A MGZ A EFRATT T LA EE A AR AR e A2 TP AT S AL
HISSICAL, IR EARE L FT AT BEALR o 8 B AT I ]

6.Vt BEAL AR A KA

BUE O — SR P vl LRI R VPG BcdiE b 10 R Gk B 15 5 AL it Ve . X TR, &%
TAT 7 i T B A5 5 ATRE LB A X SE R (AR HER S8, 3t T e, AT B g
B A EHORE, AT AN B SCRF IR (AR S A E 51 R AU 598 o AR LA S mT A
Xt BRARASE R RT A W) A 3R AT DA o

5.3 St B

% X-ray. NMR S5SLI0EORMIIEED, EARAHEIRENREH R 2, S0 ik
dobkis, RSB NTT. HEfCEKNTFLZEAN—RF ZRIER,
Fea LEXS 3047 70 7 3G AT 7T, (B E AT S a1 SR S A5 R D SRR ARALL, mT LAREAT 4540 B & EL R
IHTENIZ B BE R R, XSRS ELBT LALE 381 BLAGSRAG 5 2 SE RS A 454015 2.
WEFE R I R S5 R LUy S GRSy PR BE 5, R R TR A P A W] B R AR AL, (B AT
B NORT, BIER 70%8) oIk e, B Bt A AR, &
FR 27 IS B S B A — e 1 BEBGE R L, A S ol .

AT R 5 R E5 A LB AT U RR 2, R EA WK S H B 5 LUAL . 2 AR 454 LL LSS
Jiide HIE FILCRLA 1 E B HR AN AN A R A A B G AN 7 L Co JR T BRI 5 RAEAE
N [R5 A 1) 22 5 P ) B PR (A A AR ), 5 o P B o 45 ) (1 22 TR Ik A S ik (O D BRARFE
S E e MRS . EEER A T SRR SN O T P AR 4
EARMENS R Z R, ARSI A I S MR Dy S R A
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WA 2 BRSPS P (RIS B 0o 5 A T 1 R A5 ) (R e 5, 61 7 47 (R R AL
AT FAR AR BOR Y J B AR O 2R T 45 440 14 22 AT EL A& T 23 0 BRI 2
H R EE -

LR S ) B A LA

ORI 2 A LA E R A5 ARSI, RDR R B S I T AR AT R R G, TRE
RABLG R e B — BRI N AL, IR AL B BE BT U5 AR D, XA 2%
SRR IX . EEH ST — R Co b B, FM AL RE ONEE S S b s
THEMFEEEEEA KT 3 R)ZHNE Co Ji 1. MR EA R 20 S0 A s > Feeliot
FZAEHIE AL Co BB BT RAE AN A FIZE R TR 22 2 B B B AR — A i
WITE, LSRR R

IR Z5 4 B 5 D5 V7 B A R A AR S A Bl R B 2 . sk b, AR Palim S, Cill
SE MR ARSI, Y2 FVRE ARSIt ARnE. ok, RE FEEARARS
AT B 454, EATH A B WL I AR IR T RUie e A 1 e i B AL 1 e
L@ B Fy e % T FRAIA R0 30% AN E i, NI & BT € 96 $h 45k
SEMBITIRZERL N 1.5 B, 1 HARIEET R 5 il 5 173 & nT REAS & LLEEAT 45
FILEHE . PRI B A e — M R IR E S AN ALl 7, JF HEHE — a1
FAXTIZ B AR 2% gt 2

2. ZFFIESS I LA

ZRFAE S 1 FERL LA R AR S R G e BEAR A 1) JU B 5 5 T B L DL R 70 J7 VA (H ] PAM250 46
WEYBEAT 22 e 51 BLESOMTAA 2 P 1 EAL A R S BEAE 7)o BLAE DA 2B 3R (1) Zh 8 LR B HE A 454
DL (2) 25 />4 ¥4 1A 22 RFAIE LA (3) 2 MR I 40 ) LU AR ) B 12 P () 2 A AR ]

FHRERAF

Phylip
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PHYLIP & — MU E TR 30 MEF IR, XEFRFHRA FRIE T RAKE WA
[fl - PHYLIP &% 2% 501, ¢ H ol IEIR 27 & Fig1T(Mac, DOS, Unix, VAX/VMS, KFHE).

PHYLIP Hif & & &) ZHHN ARG KERF-

PAUP

JF& PAUP (11 H 2N ARG B et — AR, WA, 5176 EKM,
H Z A ThRE(E R )RR T . PAUP 3.0 R T MP AHSGIREL I S 37 BT ThRE;
I PAUP 4.0 ©28 ] LA 0 A2 H BB HEAT 5 ¥R RS U710 ML J5 AR 0 A T, DA
(S L

F% 7 PAUP Al PHYLIP L4, I8HHE R ARG K ERER, X8R EH5 FastDNAmI,

MACCLADE, MEGA plus METREE, MOLPHY #11 PAML.

PHYLOGENETIC RESOURCES

http://www.ucmp.berkeley.edu/subway/phylogen.html

PHYLOGENY PROGRAMS

http://evolution.genetics.washington.edu/phylip/software.html

PHYLOGENETIC ANALYSIS COMPUTER PROGRAMS

http://phylogeny.arizona.edu/tree/programs/programs.html

BIOCATALOG MOLECULAR EVOLUTION http://www.ebi.ac.uk:/biocat/phylogeny.html

PHYLIP http://evolution.genetics.washington.edu/phylip.html

6 ZERAFFIER DT

DNA 41| 5 5 iR AT ) 732 5 R AL A5 S 2 TRl 5 ol B KRN e 1 H 2
B, ERE AT HEE R ITREAES . NFERDGE RS 8T iR i
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BAPRR S EBR PHE AT S BIER AR BRHE AN RARE R — 2P #
TR MO R AU S EE A B e o 2 PR MR 51 R 58 5 ZEAE SR i
AE B M ZB R AE—

e R AL AN AE DR 1) Tl SRS, B A B R A R AT (AL S R RS S A4, IR 4 g
FERI R RE ™ A2 10, R S DR A HE EL D eI b 0 o MUHT L B EST #idfs % (dbEST)
AN 2% S0 2 I A NS, A K I FAT TH SRR T FEINB 2 (A 3B SNPs DAL 45 i Ty
BEAL L, WIBTHE S AT AR TR iR 5

F 1998 4EJRIENKML) 10 HAEEHFH 3 TEANTHRI, MEL T HARERI. BT
WO R R A TR AL A, BTN T & EEE K 0T 45, EST 7P
51| (Expressed Sequence Tags) F| 1999 4F 12 F O848 72 200 Ji %, B RLE % T NFEEEH
[ 90%, PR EAnAr i) R L6 8 AR T L PR B 1 30T J LAF ) B 2R 7R PR . [FJI 1998 4 [H bR
FIFRE T UL EST N RIS SNPs (5T, KIULRIH BST $idls R IUHTSEA . B SNPs
DA S B T REAT AU AT LA (4 B BB 07 1)

EIRN L) 5 NIER AL 95% ARG S X A E T ANATIEANE 2, (H A BEAG R R K
ZHR Iy B s BAT BB A DR W I RE, EAT S SRR DU 4R 22 (RBP4
Ko FHRIXLEXIKAIGIDHRFAL, (5 BT 5RIEMER AR K RN O, IS

FEARFIRN . A FBEAC AT IR A A S R 2 T AT BB B, R DRIF 7T (0 B B2 L
Hil, BEY e RSBk L, Kk, ERPEERTTT, th DA E K
B BT BIRAS [FIBEAACTF A WD AE 4 3 K 2 KF B BEBCRIE 9T« SR T F0KE B R 45
AR RGP AL A E L, iR iy R AU AR 5 2K

6.1 ZRAFF|Hr LH
1. Wisconsin # {4 £L(GCG)

Genetics Computer Group A 7] T K 1] Wisconsin R FEL, & —HEL G T o iie 7, ff

M~ IR IR A A AU i B . SeqLab R H A7 FHEI(GUY), @ id e wl DUE R i fy
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Wisconsin FF L i AIRE P b HSCRP OB 2 . BbAh, Bkt 7 — IS T EE . B,
GwARAEREFPS1. SeqLab thm] LAGE 37 f {3l AR 8 24 FH AR 22 AT RS e RAC e /7

Wisconsin B ELHT 120 2 MR P, B FFEET — TR — R 73 AR 55 . BRI
AR I 565 H 3 LA IA 7T LAYE Wisconsin FAF ALK FR 74 FH SCR R 2. GCG
SCHFP A RZ IR 040 P (GenBank 04 P2, 7 4G ki) EMBL #4187 51 Hictls e ) FH = £ 3 o2 it
J# (PIR,SWISS-PROT, SP-TrEMBL). X045 PEREA GCG #5 2N (HE K 2 5 Wisconsin X4
AFEFAEA), A BLAST #&2UHI (4 BLAST il FE RFEFAE H). [FIREse gt 7T
LookUp P27 LA R Hde e 2 %44 22 1 251

KT GCG, Wisconsin BAFEL, SCHFIHIT G LL A7 SR IK— B PEAS 20T AAE GCG I E T
PAJ: Wisconsin B AFELI A P T4k 2. GCG TR HE T 585 B LA & Wisconsin £ 6
FEFF IR 58 B3R

SeqLab HFT LU FH 221> 7 51 70 W R P R P A5 P 0 T S PR T 682 o I i [ 25 K 1]
ERAE XTI P S BEAT S 4 e R I Ao T AT AR D 1) B R AL 21 R A
A5 R AT AAE — A2 B o A e i — i AN S AT St A% UML) AR . SeqLab 7]
LIS R R 510 2 1

(DHZEP %% mRNA IO EAELE, BB IEXAT L RNA 5 & AT 51

X 25 AR SC ) mRNA BEAT IR R T AT Re Ay 82 -3 0T T80 B HE S (ORF) #1128 DA K 34T X IR
SRFEM IR PR EE .

7 FIMA SeqLab Editor #', M Functions 3¢ H.H i H Map £ TIZ4T Map F2/7 . Map fiiHi
AL T BRI MR D) AT 6 FhT RE R EHESL ) ORF 27, X148 ORF My ML ik
fi7 B AT AR 1% SeqLab Editor #1351 Wor E 485 7] H Edit 2 5. f%) Translate

VEBEATEIVE . B4 5 A ) IWAE SeqLab Editor H1.

P2 A R AR B8R 15U 71 7T ) Gap #2)7 8% BestFit f2 7 3H T X b Gap F2/7 FHRPEK T
B4 R Lh s 3R . & TP 4 7 LU B B0 A AR S [R)1E I« BestFit F2 /7 5-3%
W HI RS Lhgs B, e i@ H T W7 SIS 3E AL AR 5 1T 2 Thae AH % 1% Ot o
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(2)itd 225 19 3R T R A P A R 5% H O FEEAT X L

W FE—NRFAL 51 00 B B3 (K TP AT e A B2 - aX A S I E R R e i 2 e
BIRSEE

M Functions 3 #7413 B LookUp F2/% . LookUp FE¥0H 4 4% H 12515 B 18 R Hik i of
FTILEL S H (051 . S %4504 Definiton, Author, Keyword A1 Organism 8 {148 Z i ik
i) FEAE I 2 A48 T “and”(&)« “or(|) LA K “but not* ()i /R ik 4, 76 SWISS-PROT %%
H i) Description 184% % “lactate & dehydrogenase & h & chain™ 774 — ANt ok, Hrba
7SRRI S B H $%(lactate dehydrogenase H chain)Z& H o X /M ! S04 7T B Output

Manager & HHINELE R, 2R)55H 7 78— IN3] SeqLab Editor H1.

BRI 2 PP ARt e, BRI Fr 51 42 FR ikt 25 Fy 519 A Functions 32 #H
1217 PileUp #2F¥ . H PileUp /7 A/ 2 7 51 U451 £ Output Manager & 1 H 7] DUE 2

S NE| SeqLab Editor H o HEFE K FHIX — 0 1 i RIE T 5040 e 2% H [PRFAIE R A% (Features table)
RSN LSS R R R o DB LG5 B T DA g I, I B SR 2% B
AHALRIAFAE, X R AE P InSs F P 1.

G E WP R AR, KR 22 B 5 &P 53T X LI A B R SE

R I P — AN RN T REFE A (1 I 7T REAY SRAE — N Edle e AR AR PP 91 S RS 2R 3
T HPTReRE A BANE S B S AL Y A1 10 2 e Bk L AR e R R A

1% SeqLab Editor H#si— N2 7 51 35 M Functions 38 e B FASTA 2% . FASTA &5
FEHE P b R 5B PP AR 551 o i SCEFPT AN Output Manager & 1IN BLE 7 I

LRI SeqLab Editor Hv. 7EIX /M th SO b itk P 2% H 5 250 /7 51 R FSAR UL E B i 1)

DX BRI ARRC o a1 SRR R 1, AN i 4% H A X R X 8 ] LU RTE SeqLab Editor
Hho RE% BT LA SeqLab Editor H—EZ i B .

M Functions 3 #7111 PileUp 27 B X L 7 #1122 J7 F1 X EE - % AT A\ Output Manager
& H Ao PR R IS N 2 SeqLab Editor HY 5EH LAAFAE AN EEF A1 o 06 BT AN I — X
gt SRt AT dndE, I H 2R PR 2% H A I RHIERAS S BB 0] DU g &7 51
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M Functions 3¢ H.H1 1L HL PaupSearch #2/7, FEFHeHt 7 —4> PAUPGH L R A B L1440
(Phylogenetic Analysis Using Parsimony)) " #2275 0] GCG #21 . PaupDisplay #2534

PAUP H IR A, 458 DU R J7 s fit 7 —4> GCG #:1.

(DI B H R B A S 81, FEIFRIEEL 7 51 09 65 X I 7 dfe e 1R
P TERE T — N, S8 E 0 i e BN — A B P A R BOFEEAT 1IN T AT g
iy IR L P 31y BeE R AL Oy — AE S P A1 — H contig BHESER, F AT REA AR
FI AR B EHELE, B A H e P A R AR 51

Fragment Assmbly System [JF2)7 0] H T HHE 28 &7 5 v Bt GelStart #2781 — i H .
GelEnter R 31 BER IR 5 H . GelMerge 27 348 7 BEZ A3 B IR0 e A 196
Ji% contig. GelAssemble P27 & —/MiE a5, 7 T-4nfBix Sei 2k (K3 2 I T v BLZ Il
PRI . AT IX SRR 7 #0AT LA Functions 3% 5 AR L. — HLPHESE A, B 20 U contig
(RIZESE 7 51 W] LA DRAF 9 — AN 13 51 SCAF 3R I # SeqLab Editor H.

f§1F Map. Frames. TestCode Y, Codon Preference F&/5 7] Fll 5 41 th I A [X (T A5 i L6 1
J7 7] LA Functions S5 HE A1), {8 Edit 525111 Select Range J)AE 1% £ L A2 7 ol i1 [X.
I Edit S0 B PR B IR T A TR R . I G4 B X SRt T DA A%
FRILH 7 5 RFAEB NN o

IR FUFUF 158 5 1%4% Functions S2 8.+ BLAST. BLAST F&/7 R4 FEh R 5 &7
SR 2 H , ERE A BE AT DAREAT AR R A AT DAEAT A AL R . R S5 R AT LU Output
Manager & HHIILR R o ARPAE R AR — D ANLRIESE 45 RS RT AINMA SeqLab
Editor 2 Main List & F 7, JF S0 VXS $R 28 2 912847 18— 28 0 A

GXFLEARR MR A BRSPS LS RIAT P A, BHRP A o R R 7 I, e
Hl e rh 38 2 A A S P 4 A X B 4 SR 36 R 2 h A R C A0 B T X

FER T — 4L 9 (AL AT REAS B FLREAT X LU IR Bx L4 R A A7 77 4] o SR ) BAFE
X G Rk B Ry A, P T REAy B AR P T R B S XA R e s, AT
eI Ay AR T S I A P A R R 3 A s .
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HEEUAET EE 41, M Functions 32 ¥ rb& B PileUp 27618 £ T 41%F Eb, PileUp FEFF %
H 3R] A Output Manager & I HOINBLR 7R FRE I E] SeqLab Editor H1. 7 A LU X L4
SR FEAN DS T Do EG I DA B 4 J ok bl g SR . BRI I — /S X S g AT
PileUp B[ A] . M PileUp Options % 1 HF % H "realign a portion of an existing alignment(ZE 3%} Lt
—ANCAEFE RS LGS R —3 53", 1T R R T I P — A BRIP4 B A [\ i 6 i gy
FEALTT o A SRR AL B IR T A SR DA S 4 SR 4 %ot B 4 R 1) EEBIORT B P DX 3

FH Edit 32 5.+ Consensus #1E 11 50T L 45 R 936 7 1 o an AR P n] # #F, M Functions
LY FindPatterns £ 0. MWL FF A0 H BI) N BERHIE P B AL I BRGNS 2]
FindPatterns Lz UE &% 1, IR P R A 51X — B 71

IAh, 14T Motif #2/5 Pl 7E3A 7 H1 I8 R A A A . Motif 728 A7 91 R &R
fE PROSITE, & FJsi i st ¥ PROSITE “Forh i A, AR —
Motif, W& HTA FF A I —ANRHIE, JEbr i E RN E . B 4.9 SR T — M EABUFFIRI UL
— AN EFFHILLK Motif R IR .

(6)F1H Profile HEAT AHALEAE 2= X LU AH OC 7 1)

FE 453 M (8 — AN BT RO J 4TS Profile $4AK . — profile J& — /ML E AR E FITEHEFE, &
BET AP ER P EMIER ARG X —aS5ERIIAR, HFP
A A R B ORI RIS B o Profile S e mT FH TR R A 2 Budls et 7y B —
MRS PR SR AR 1P SR P41 ] DU HE R I 51 S —
AT ELE RAEAT XS

{4 ] ProfileMake F2 /7 1] @) — AN 7 71 %) Ll 45 SR (1 profile. f# ] ProfileSearch #2/% 1] F profile
XTE R E AT &R, ProfileSegment 27 1] LR /R R R . 1 ProfileGap #2714 — 14
755 profile #47%ftt . ProfileMake, ProfileSearch, ProfileSegments LA /2 ProfileGap F£ /7 #ff

7] LA Functions SZEE A1 5 50 .
GCG JET http:/www.gcg.com

2. ACEDB
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ACEDB & — il ] 32 I FH A BN S Ak R A K (0 T B2 & T 2 s ANk ) i i
BRI 1282 5 2R, IF HTIZ4T4E Unix 1 Macintosh OS %4t ¥, Windows R4
Ly Rt e Bl A DR R EDE A SR S S, G5 BAR SR 1L A B3, BRI,
BB RR M F15E . B T A7 o0 SRR T H A, RSB R0,
FRRIISCHR, BER, fik, FITCRER) DNA 5. w]H % B 8080 4 DL RVF 2 7k AME RO
R AR T HAE A AT Z L 1 T SEUR S 22 (K1 2Rl 7T LS ) ACEDB. X 188
VA BRI THR, AR/ E ] ACEDB HIRHE R 3K

3 HETA

AR LI P h A A A 1 — B SV B 5 R T, I HAE AR R Jg 5635 2
B TTR] 7 I X LR O TR T A

6.2 N RIEA LY BB HE E KA

13 R g 2R 7Y

YRS V2 S5 FE . BRI P I (restriction map), FHTXf/NX 3k, i kb = MOk
LR, 20 s A% 52 B (cytogenetic map), FH T L 104 kb 9K B & 0 X3kl Bl . B
W EI P AR STS 4 5 E(STS content map) A T 4 4252 ¥ (radiation hybrid map), ‘&1/]

(K170 B XA T IMb, JF HATREME AT 55 PCR PR E MR IE IO A5

fE STS &, STS bricWdid 2 R EHE S BT IN,  7E SRR 5 — AN KA se b
SEDRI PR S N, i RE N T ALt K(TACs), 4HE N THAOR (BAC) MRS . W R Py e
A STS B R IRAFAE T A — A supez v, A AKX LSRRI AL £ B B A A AL AR i (A 2

100%, PFOATESIEISRERAAE — 2B R, WHIRE b)) —BE Lk, R4E STS
TERECEE R - RYESHE, WEA STS WESHE . X —IKEIK 5 E S
BE—S8R FURE, W0 STS IR EE. SeREREAII RN LUK T B SCPE (VR L o 3% STS &
EREILH IMb (5N YAC FEFERL, /338 JUE A bpe ARG BUNASERE
ok, B — S G o MR, (R 7 o B R A R /N AR 75 2258 2 1 STS.
BEIR—BCE TR STS & & K LA ZIARic B I 77, (B2 AH SBARTCY) - 1A] ) R Bk
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TEREINAG . R, STS & &KL 5wk AR AL H DR T ik —
AHIHFE, WIRHSEFES DNA W 7. BIHFT AL, STS & & Pl i) Pl i 5 45 FH #2201k
V52 2221 CEPH(centre d&#0;Etudes du Polymorphisme Humain)#' #] YAC /. €& —1> 10x

TSR MSCPE, PR AN K A~1Mb.

TR S I O B DNA T i AR AR BOR T, — N N AR R BUEIE R gamma
SRS, GLtfk DNA 73 ET Bl ARIZHIEA S e RABER Mampd, JFe%
FEUAR. FEIXSYIE], AR BN SR A 2% S R BEHL 2 R LR B B I — 1A
BEZ IR MR AT, BN ARSE RO B TRiEEKE, el
R ERGH, ST RAHELEN T .

AR EAE — B A ASH AR — > STS 1F K, AR AR B Ah A4 A2 440 22 7P ¥ DNA 24T
STS ] PCR #AF. A R iR EH1% STS Mgtk B, M4 miaefsd 3 —41ER PCR
55 RSP ARARIRIL A STS A AR AU [ 745 2 (retention pattern), PXINTSUH 1 51 )
Wr R T AE S AT T T LR/ o AHAREZ I STS [ AR AR FRAIK, AHARIRIZE I STS 1
WA AR SRR . DR EIE BT I TR, SRR RO Bt REHE LY STS 1R
A BRI @ I W s A L AR R RS REdE, S BEE R G AR L 2
[AIABE Yo T SR S A RESR Bt — AR IC AL T 5 — MR IR AL s AT BEAE (TS B i) -
AN TBOR A2 S (R 73 HE SRR T 2 SO P W A K0S, T SO T AR R 32 (148
S — RO BB A ME B4R R 2 HER N~ 1M

FR STS & & AU 252 EIANEA JUANTTERT T H/E NS Bt el . e g ] 5

STS & & FIA R AR e e AR T AR BE . 50, CEPH YAC EIEVEZR&FIHTRL

i (fingerprinting). [A]-Alu #4443 ¥ (inter-Alu product hybridization)fll STS 5 & 2k il 1
—IKRE ) YAC 5o AR &I . G AN 40 0 2% 52 AR T R Y 26 PRI 20 B 4 (R] AN L 5]
SR A T 51 L), TR R ICYIIAE H s AT TR E B bin?H . FISH EIRE A A — 4>

POUAF T ARIR M 5 FE A K 1] 3] DNA 8O 283216 5L, T AR B A 2 I b — 2% 1Y

hr B E e AR AL

HTF 5 47 912 B30 J LA Xk e 5 e B R A R il FRO X% B X B8 81 2 1 CLARIAFP 41, AR N
DAL STS JF B T 1% g B IEIE i) OB IATAE TR (1 ok — 254 /R KR EST LR
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DLz fifi] B seie = RENE A5 BB LU THI R — R8I — B— D BURAL S e Bk, X
LI S Fr A7) T At RE B S IR XS H AR R I T

YAC FERTHIT STS IR, (HH oA p ik & S AN R 2 A8 E A IANRE M T DNA I
FPo BEERAPER TR BAC BIRENIR RRYL. FA SR T
SR G B T JUANMRRE], anZetidk 19 f) Lawrence Livemore 5240 55 BURI I Ah, HE
WAL R AERI G BL o

2RI P Kes v (5 TR A 1 4%

NS DR 2 A 2 PR S5 1 32 BE R UR H NCBI A1 GDB $R AL R B 2 O . X B 44
JE SR A A BT ORI, AT T RENS A — A2 P A L AR e e B adb AT e A —
SERERE T, XK L REREAT BIE I 2R & T o

(1)NCBI Entrez 1) 4o /4 3

Entrez X135 [KI2H #5737 e 25 5 3R AW B2 I A5 8 BRI 2 — o IR 55 i NCBI i fit - Entrez
T DA ] AR 77 20k T UM g A% 2 EE A ] 3 . DNA R A7 5E B BLA—A
H SRR 5| Hodfe e A =4 S R 45 M5 RS R . OB IRIER 2, 1 H 7 fa i,
Entrez FJ{E 2RI K — I A

B NFSHEA 2, Entrez bR T L. Rl C.elegans. BEEREDL K — %L A4 )W I
R LR (2t B A T 3R45, (HERE T IE SO i e 8 0 — & 2 AR i K

==

Hito

(2)GDB [0 it e 2,47k [ it

Jy i L N S S O (1 R R /2 GDB. /R GDB A& 56T 2] J5E [ Pt 1) a1 B
PRI, (HRHREJLHER, GDB et T 7y @i, JIER Fr LY E Kk
BRI . AR NCBIL, GDB IR T ARE S EAEFIEdE, i et
YIfs B [F NCBI —#, GDB FILAHT WWW 35|, GDB #24t 7 —Fr 4 hae ftxf 24k
¥ PR A ) U
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(3)2K B MRS (1 5 PR A 1 4%

BOA RE B
SRR VG . A REHIE A TR E S SR E B H . IRAE, EREAIE
TR P o I MOX — SRIE EAE SRR, ATTRT DU B B s = A T i B il R
WFIREAE . JF BT s s BN . 5 Ah, —SSEZE LT Entrez F1 GDB HI £
Wi EAw . Entrez Al GDB $udfa i i3 (103RIE T 30, AR £ BLR B (K AR e e (o T 24
HEE AT E R, IR T BN

& — 2 BHE %, 10 Entrez A1 GDB /& U\ & 36 1 RV i) BBk IE, (B2 EATEY

e PRI A ) A

R DR P15 2 AV 2 1 B S I AR BB AC 28, 2 V2 i T H Bk Ao A AR 4H
YO Bl DA B AT b e 3 . Genethon B 5264 N2 A R EEE R, [HFE 1.6cM. 58
BERVEAE S, DL EIRE B PostSeript 77 :UETE KR, fE Genethon [ FTP 3 i 35 m] 3k

3, XLEKEL GDB thA] LIk S .

BB ORFE R I H A JRIES A 1E 0 (Cooperative Human Linkage Center)filli&, CHLC ElH

10775 Mhric pl, KREZEHONHM T EES W, [[FF 3.7cM.
NRERH s -

7E 1996 4 10 H , Horno sapiens [f]— >4 3 K H 3 W B — N E BR A E I s e == R R
T Science o X AN HH ~ 15000 N FIR K7 B, FBHSGHEE A A8 E A7, 5 Genethon
5 DR P BT A PR AU o SR o T RN TG (A STS & 8k UMV 1 1000 ANRILF 51
R TR T, KL 15 Mbnid A &1 MU IEE MIhRe, TR FIRER T REatiaem®
IE 75 o il B 51— % B UniGeneset fiT£E T, ‘B4 — > NCBI 2L A H 5 ESTs

e Vel i i A )\ SRAN (R S 6 = ) PR A £ A5 2K o D Bl ) P 5 92 R e AN R
RIEFFHIBIRAE H Genethon JEPR EIEATAEMIMESE o 4550, 12 BERD BRI ~2cMo
RZAEOUT s AT LU 5 (10 K e BLAS B 5 — B 0 Bt SE 4 O Rl S 2 RSl

the Whitehead Institute 1 Stanford University ).
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W% NCBI #2411

e aTAE A W IE EAS 2. BdfE 1 2R A3 509 NCBI. £E 8 LRT BL3R 25 2k 24
eI Science CEMIASC, PLARERIEIR, (H—fK# RARMVESmER. 5
G, AR R ZE TURT DAL Y3 X6 R ) O R P S R BEAT A, BRI X T RE R A, (HH R
HE 52 RN T RE R 8 B UM RIS P A I 1 AT A

NCBI Pk i — AN BR i A2 & ASRELE R HE R AR L A AL T I B St A e e . B
FEIEIE Mapview FEFF g A ISR Box. A GDB IE 1T, #1% What&#0;s New [f]
B, TR E 4 R AH B S B (B A TS R B R R AT e A T ANRD . R, FTRLANY
Fe M2 Entrez WA B E K — 57

White head Institute 2L N Y #E K

The Whitehead Intitute/MIT Center for Genome Research 72 /% 7 3 [ 28 35 [l 40 HE P i 1Y) e 1) oK
Jio Hh—aki2 STS FRE, WEHEEAN YAC 19 10000 Z4MFricd), LAk —iK& 12000 4
FEA R AR PR S B . Whitehead JITHI ) G4 783 (Genebridge 4 radiation hybrid
panel) 7> #¥# 9~ 1Mbp, 1M1 LA YAC FEEREAE 1) 53 #E28 K 2078 200kbp. IX L& 28 Al
Genethon &[5 AHSS &, 72242 T — K& 18], 7E°F1 150kb JEH A4 20000 > STSs. Whitehead

B ERAH —FRbrc R ZIEF A, EAEASF R BBl

WI(Whitehead Institute) P& 7] 38 i X 4% M. Whitehead Center for Genome Research 1) 3= 71 75
Flo WHECNIYEIEDH ”(Human Physical Mapping Project) 8 F2 iT LATS 2B ER 1) 1,
RSP ALE I LRI . 54— R A pop-up S EL AT DLRA A BTG e AR 1 B, S R T
AT LA U M. STS S AL R K. 5 Entrez —#FF, IX S8 B [l @ A48
(Mo sk —A STS BUR E SR, S#HCTZEREAE TR . BIERERSE Wik L
Al % GIF B{, Macintosh & ¥R (PICT) F#. Whitchead Wik Fif$2 4t 7 % Kl K5 22 347
BRI R BB O] %2 GenBank BIE5 . STS 5. Jetathiric
BEATHZR . 5340, Whitehead W 5Tt 7] AR D) A G HE 748 2= 1 B 5741, JR424E S NCBI
B R S R
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Whitehead 3 g 54675 B E S ABATTEH O STS MIRF R E LIRS, ¥ 2 e — A ek A
b, IXEBARSS A

—AMEL I S VIR, 513

¥—A STS JiLE STS/YAC & & K LIRS

B —A> STS AL U LA AL B R SS

Whitehead B A 523, X & BIHEAT Mo B PR St A6 S s tH 7 B LR L U 2 52 LA
STS/YAC K L[] STSs AL B IAIAFET G . IXETF JERINAES B EFERL XL, R
) — A DR AUTE T B AR 8 P 7E R S 5 3 B K SPAS — o 6 D ) PR R I R T
My EREbR YD, (BAEMRT 20 2 JREPHCTEME BRfR YA STS AUIBUT 10 1o T A58
REAZIANZ) 10Mb HI%EH:, BRI HERIE~ IMbCE/NM RIBG A HE T, (HRATEEMZ D
). STS/YAC FEAT AT AP AN F HLIFIBS 1Mb () STS [IE R, fhiH 439 71i% 100~300kb.
R PRI I S o AT X R P2 5. —MRTE IMb (K98 BELLR, STS/YAC K2 Ui
I e Il 8 v R S F — o

£ STS &Y, T STS M YAC AR, MMM AHIRZER . £ YAC BEN
XA STS H 5 M BEZ ) YAC), A EENEZEN L, BUSE R A 5
Mo FEAREZIX, KGas Rt LR RN AT se & AU STS iy, JFeMt L8, e
MR K SR O, Wl 12.8 o, Roroy BRI FIHE . 30— st 2 ™ B BRI P 3 1) R
Peo fJa, BPUATERTH YAC FEH AR G BLR A R, XU (B, — Xt STS [t 5 2
ANEEZ YAC &8 LR (STS R 1A YAC &3 B RE T S UL IAHAR E R . RE R ATE
B PR P B P S AR A SO R I, B B e RS S, (HE A STS A
T R T ATS DR B P58 o T 70 3L A A ) 1] DX 3l A P A A 2 ) B I L% FE A AT

T PR BB 2 A 4B AT 7E Whitehead & |, i@ id Whitehead Pk %2 B B i STS. M STS #it A
£1%F Whitehead FHBUST 144 A2 B EAT 6 46 .

Bwit—/ STS, BT Whitehead [
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BiF— STS FHHE— AR DNA F41, S/KIEHTH N PCR =4, A BI04
B, XERF R S R CE MRS, IEE R R AR WWW B
BRI SN R GO AT LU FZ AR, SR TCPAP 919 46 i B th 2 0 AT

TG, B Y 45 % 21 Whitehead Genome Center [ 3 U1 o -4 3 it 45 1] WWW Primer Picking
R . B I — T, R BT A —MERANE . BIY) RGP 71 IR B AL, H A
KGR AE P51, AT A FREIL BRIt . XL IErT DL NS EORE, 1 E B ] L2
I

BUE, WRIRBIE N, K PCR MR T EE . AL TR IR K/ N
FRBOMEZE WIFTECE . WRA L ZE AR AN, %6547 Pick Primers 83k [4]—
B 5 WAEBEAT RS RE BLE o« IX L 5 MIBLEAE R OSBRI 7 51 1) o 2 s o I AS b JERE TROK S
K41 DNA F— 2k RpE s, Al IXEEs5I M gendraintise. SR ERYS
ST X I E RO A K. MR, BT BLAST 50 FASTA %, Hik#HIIW*T,
KX AP PRy ST 5 W BU B 1, 2R STS R SUR 17— 265 e iy »
‘BB AT LLS Whitehead STS/TAC & & Bl BSU VE A S RIAHER R, el ]

5 Whitehead STS/YAC & & K & %F STS il &

—HHI S, —A> STS il L@ %} CEPT mega-YAC JERIFAF i € /£ STS/YAC & &K
ERRLE . TSR 30000 NIEkE, H OCH 1200 ANHES . BRI (row plate A1
column pool)f#] YAC FEHHTHEZR, SLHE R — 1R LA& LS. W EIE, JINEYHEARAF T
L3t 7 CEPH YAC MR AF(E) ik 24, f1FE Research Genetics Corporation. Whitehead
Bt =AU YAC FER G — S MR AR R A o X R R PE B AL T 709-972 fA5 LTS 75 07
Mo STS fEEmt W LA LA T B IRMER 7.

500 Y 2% 3% 7] Whitehead )3 TT, FF & d7F5#A Human Physical Mapping Project [ LAk )
AL BRI T IIX L, TR EI IRk Search for a YAC to its address”, #%3% ¥ —
U, WA —Z pop-up ZEH, REAITHIASA YAC fdhhl. si— M A YAC ZFRI
FRRE, B RERI 51 YAC bt KBS, 5 & H T 2 A YAC TR T
1o XM HE TN YAC %13, B “plate_ row column”EiX, iX FLEH« »5 ZrBitRkbk.
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HEAFX =40 709 A 1), Bl ANZ A YAC Huht, F25H5 8k carriage [0 EFG T . 8 Rid
A& ZIEARDE, BRI ZAD YAC BA(EFE 709_a_1 #1709al).

2 YAC RTBME, 4% Search i, 35| —NK, JIHEAN YAC, HESRALEMG O
B, CAJBRE STS WAL E . dX 28 STS A7 F st 44 38 B R (sl FE R I 1

TR IR AR, NAZHIE CEPH o H A 24 K05 (40-50%) (¥ 50 B AR R 5 1, IX R
N YAC AIRAFAE T T HEEAAR T ES . i MREE, HEKHZA YAC
KAEW A STS 7ML 12— e A, BUR N E T ZERIEYI (BN FISH, R417E4%
A, T 2 52 B ] B ) o

BEGR B R — > YAC Hubih, SR 0 A YAC 11 STS %, LA STS il EIfE 5.
PR STS, G/, DA E MBS B E R e R et . 5k,
STS B C 4 I E BRI R, XEERP KRB HUCE BB TR, RO E
ARG RT A STS i —ANEEREZH FEE. TP L EE, 2 STS AN EERE.
XU HE 5 S A (190 R YAC FEA IS B R B — 2, 7R B AT AR B b mT Bl 1 5
SRR ESE, E WO R . A E SR, FEAFE BRI AA IS
Ak

Whitehead U P 4222

STS tHAE#: B T Whitehead HUit 14422 B, IX L STS/YAC & EEM M @RI R Z, Kh
TR 2 A0 B L4 2 —AN STS W 93 YK PCR, 1 AN/ 1000 K. Whitehead JBUH 14 4458
1 i Genebridge 4 radiation hybrid panel. 5 CEPH YAC JE—Ff, X L4013 & ) DNA
A LVA—Se L MR A R LAF S T 28 A RS R R RS . NI 4R, PCR
WAHESHIFE Whitehead B (FIAH I 2641 N HEAT, JRRAE S KN BEAT. S PCR ] B AOA
[F) 2 SR 36 B 7 4k 458 B A i DA A S 5 o

TG, KRR Rk 45 R 2 Jyerhv kg X, B LRI

sts_namel

001001011000001000000011010001101110011100101001211001110101010100101000
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sts_name?2

000001111000001000000011010000001110011100101001211001110101010100100000

TR BT E LA AR (K PCR 4558 0 BiH] PCR 45 N7 (RS 4), 1
PLNIE, 2 BB R A s R . Bk RET T R EE), w2 Garhp
FIIE S FEARSS o R ENZIE, A (Whitehead #)#E B 171 _E)FR45 “How the radiation
hybrid maps were constructed” (4] i 22 Ui PE A 5 B I Bk 2, FA% T RRAT“GA0”I%ERE . 1%
I 55 B 1B Research Genetics 32 i {25 /) DNA JFUFHIE, FrLAe —MOEA 45 R . &
BEIRT R, PTEBUA NN AR, - ANEE AR B Tab 87T LUK STS & R4
EACT TP

M Whitehead #)EEE| U1 I, 4% N #54 “Place your own STSs on the genome framework map” (K
PR E TR STS TANFE I HEZE B ) 8, P A&/ & & ) Email Mk, J£4 PCR H
R 2 A %00 B R 8E . F N IERAIY Email MOBEAREEL, 75 D) [ 45 B4 ml g

WERAE -

BN, i B s PLE SO 2GR ). P A2 JE Whitehead & L STS fEE, k8 —

AR Mac PICT(%1 % Macintosh £ 45)8¢ GIF(F %} Windows Al Uinx £ 4¢) 3L T %4 .

i ESEEIN, %R A O A BRI, AR E - AMIER, £

I N 45 FoRt 2 il Email [BIAGE 1R

X TR A IR I E o R B )RR G SR 1) AR 45 25 H2 28 IR S8 SRS AN R T8 T o IX I AT LA
WHAR LA e AT RAEAE 5 b, AR5 RH 1 1B 0T H 0 30 Ve ke s SRR AT I S48 TR
28 [EFE, Email Hib B EF THIN,

XF T ~98%HIHEAZ HIARICY), Whitehead T 1 2% A2 &I B IR 55 ae il HR B Rs € AL E . 2
R BN, PR —E SFZARC G koA FITE G AR B o 1 &L
AR FAE BT FITE Whitehead JEUH 2% 22 L B UAR LA A7 I AR 1500
HZE SRR 2135 —5K Macintosh [#5{ GIF #3018, IXE K| H1 Whitehead HEZLEIALRK, Friesd
STS KA B AL bR .
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IR K IFRICYPEL R RO L T D EURIRA AT IS, IS RE B T RERI. fERT—
FigLLH, TSRS E R AR B, XSS AR N Ak,

FEJE — Mg DL, ARAT LA A AU PR 2 52 B 0T ) — A pop-up S HUREBR A PEFEAR . 40
R—hricm g 2 Mgk, BAFWREM STS Sl =R 75,

Stanford University JEUH 14452 1]

Stanford Human Genome Center CL28 H] G3 il BB e 1 — oK IE R A PR 2R 52 Bl . i Tt
G4 BT R S 5, G3 AR MR ey, R AR R AE R B B8 e e PR AR K
Stanford & — M 7ET-34) 375kb 16 Fl A AE7E ~8000 4~ STS, X LEAkridHH, 3700 Nt
RIEFH, APET NCBI#sg e, FLME— #f, ERRAMR L5+, Stanford
IZRIE 7 H He AL 25" NCBI B H v v 5

Stanford $R{t—ANBUR 4442 B B IR 25 2% - 117 Whitehead R4S, 3% AR 2548 o 4%
Research Genetics AT 4095 3 ) G3 HR#EAT STS $# . ABHE, MRS Sk 2 22ilk
STS 5 Stanford EIAHE, JFH Email iREIZ5 . KA G3 BN REIRIIACEE B4, LR E
P4 (% BN, Stanford IR 4538 KBS 75%00 STS & AL7E— 264tk b o (H 2 an R B AR ] 6 (X
BN AREEARICI G AR i RSB RE B LE — MICIR B e BOE (I BEAT 2047, JFT]
XF 90% H T AT H 73 A7 1 o

24fdi ] PCR IS, STS M4t 83G3 #it DNA ¥, NS R IFHI45 %, w{ ] Stanford ) RH
Protocol £ T4 H ) PCR B, FER AT 4 ARRAZE M, JF B & H 5 [8A /41 22 F B 1%
ENCEE RIS NI

Stanford k55 #53 [m1 1) il P 45 B 1 — R AU MH R AR e o A B e X T8 —A STS, fIR%-4%
oA B RIL AL IE ) Pt RIbRICAE] STS AUFEES, LA centiray(cR)AHAL,
ST B 2 IR AR AL R SR, R A5 B2 m] U k5 DA B e i v R 45 4
W FTIRAC STS #HXF T Stanford K - 3'& STS M E .

PR IX —HHE, 7EHE Stanford FUFETL, FEI% T RH RSS2 008EH:, R85 /& RH Server Web

Submission. i A\ Email Huhib FIHE A5 ) X5 E 85 10 B . Email Huhib k- CrRUE I 3 ) B 25 51
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RARBEEN, B9 2 MEEE, ESRGR— BEHGEHP, FHHTHEBITEAN
USSR B . IS STS ISR A e, B4 N Hi AN EA54 Chromosome Number Ff]
X3 1XAME S 28] B AR — AN IERE R 1R

BUE, R SR 2R IR SO, R A . B SE R — e L Bl B TE Email

[, Stanford k5% #% LA— RFUA X FE R bR A Bk ) ES5 R . x5 T84 STS, iR
S5 o e il BB AR CY) . HPTE QAN STS FARIC B B (LA centirays Jy i
fin)o RAEIFARBHIKEIR MRS, $IEE S0 ML EAR S 778 STS A1

X Stanford 4% _EHJHE STS HALE B w0 b5 284 B 45

CEPH YAC &

1993 4, EZ[{) CEPH(Centre d&#0;études du Polymorphisme Humain), 5 Genethon &1,
KA T NBERAMNE kB, XKEIHIERS YAC Ak, TERER BT R bx
WCIEE. YAC SR HLMEARLEE, B YAC F54ENZEE(YAC fingerprinting)
5 inter-Alu PCR 45 5445075 9IGE A 425 (FISH) A STS & . R YAC 5 B K 4y
CBE TR L STS ALttt Il 24X, X T 245 CEPH YAC P 5 LA [ A EAI ) S
Py il BT S A

BT YAC b (s itk & 5%, 75 PNl 5 808K inter-Alu PCR 23V 2 AH B H & 1) YAC
Z 0], /D] R AR T R I B R A — AN EREE S . B TX — i, RIPE RS KBRS T
AlEE, X —MESCAE CEPH i Zk“level” . —A~ 1 F(leve)i&fE, HPIAME STS 41
B, BN EDH A YAC HfaER:. XFKRF, S5FH STS & & B Fae e X
RIS . AT CAERE L A STS BEEI 5 —4, LT BEEAL /T YAC/YAC
ER S MR, — A2 R, HFAMEIE STS Uik, REfEH A YAC E#, i
inter-Alu PCR BUIRZUETHEE B E ENKIMADAEHEZA YAC [AF —AES, Fril 2 Higieh
BEOL— YAC/YAC 42 . 3 BT 2 4~ 4 HFTRL 34, & 5. RE"G—H
(AT SR R IR VEE R, X% CEPH g 9/ Wi o 4 S s i 7l BEANKE 1 o
M =£4F CEPH @42 Hix 90%H) % TalfE )y 3 K EEE 1K,

M CEPH 5523153 YAC &S
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CEPH EIw] DAZEHBA g ik EAEASRAT . X AT B HEHA YAC G R, A — &7
P 1) J B s S, T B QuickMap B, DA & SRR B i 800 i Sk . %8 CEPH
Pl B i A4 FH 7749 R 8 QuickMap U, 2R F B R WA Bl SCfF. 4Aim, T
QuickMap R7E Sun TAFE T 1F, XA7ECLARA{T. CEPH WX} QuickMap [1)—
FIELL R, (AR Infoclone HOSERANTT AR, I &3 th— T, LR —4
STS. Bi—MEFARCHE—A YAC HIEHFR. $EAC B TR 2 HIBOITA 16 1 J5 i B S 4L
o ZCAREBEER:, WTLAM— YAC 15— inter- Alu PCR 2258 Bk % 5 — 1.

TS REE, KR ARES] CEPH FMHE . X £ #H ECPH Genethon M 1. HLTEH EIHF
WEHE DHEHE, #5 R A — TS ZARLE — AN SRR — > YAC Bi— STS 4477 YAC
A T (E ) plate_row_column(Bik_HE #Ni&, w1923 £ 6. %1 STS, AILLH GDB 4>
FIC [ D-Fr Wi 44 (S 7T 5 (00 B 206 S A K WS8R . 12001 AT st s 1, BT
N AFM20ZE3 2313 3 IEHfif1 4 A AFM220ZE3 ) STS. tHN 2 YAC Huhil R 4 Fr

BN,

1% T Query(F )i, WH %4 FRAFAET CEPH Bl rfr, JBA S ARAUE B T T4 25 L
B AT STS MG R, sl rsIiER EE L. a4 STS
(1 YAC #REIE. %A FNE A YAC it B PAC 3 K BLE 1% STS, TERE
Alu-PCR probe(#£%1) Ui BiX 4> YAC 7 inter-Alu PCR 2432 SB35 F MRS . 58 =80

&5 STS #HARH YAC M5 8., '©1115 STS MFE— inter-Alu PCR HIHEE .

MR YAC ERHIEGEE, W7 SCARE N L FRIEE T Query 8, HILHI G2
#5H YAC. FISH Al STS & & EEFH MR ~HE R, LUK inter-Alu PCR A48 SCEIZF s2 56 AT

EHRESER.

B YAC 1A LS 5 2 5. iltn, fEEH& PCR $3#8R H, ¢ UiH] CEPH #E475L5%
RTE 5 A5 AL, T E U A BAN CUERA N YAC, RIET-4MEEE CEPH)SER = . /£ YAC/YAC
HERF, a Bl A-PCR KR, 1M f RN MELENER R SCBIRMIERMGLT
2 A F R B AR 2.
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CEPH YAC FEf)— 148 CH ikt DXBERZ FRIKVERR SE 1 K/ IR AT RIE, BLRETS 2
YAC RN AEREERFOUR, W AR B 2407, XRITRMEIR, BUEFNE YAC A XA
SEFEA IS DNA BIBENUIIBR Frig o). XMIEIL T, £ YAC RIRMBSTEIR K.

Fi i NRG iR

BRIk R AH B A, PR 2 SR (0 A4 PR 5t e T 7T S5 S AL DR 2 P kR 1 EAR
ZAHOLT TR T E LA S R ZH Ve B B SR A R 5 . £ GDB HRIR UL i L 7T
R EHTIR . 5 5KK B NHGRI R IESRAE

3. BRI

HUAE ST SR SSVE Y 3 K75 3 B 22 O b S & Whitehead Institute/MIT Center for Genome Research,
1M H—7K murine STS/YAC & E2E CAp @tk 7. XKE, mAHLE 24000 ™ YAC k

&4 10000 4™ STS.

MIT [P EE 3% 7] LAYE Whitehead 3201 EAEZEH Y. J54% F Mouse Genetic and Physical
Mapping Project( R 3k K] Fl 1438 Ikl B 000 H ) He, AR5 10 IR B BbR A B STS #E
BRS04 . 1X— #8455 Whitehead A A FIREATARFI 1Y) 442 ORI P FLiT, H = U
M AR A T4

#£ Whitehead ik 38 A] DA 5HE T 6331 AN ] SAH AR B 2 A PRI BRSSP B I, DA KX
7KK 5 Copeland/Jenkins FR#IVE K EZ BIEEIRHS . X2 RFLP &, 358 H4 1.1cM.
A3 R B ) B AL R B AE European Collaborative Interspecific Mouse BackCros T H #3

B AZ B BRI 7 PR 2298 0.3¢M, JF H T DAZE ECIMBC (3200 _EAEZ AT, 31 1997

5 HEsem 5 Fg k.

The Mouse Genome Database(MGD)#& Hi Bar Harbor [1J Jackson Laboratory 25—~ K i,
REERE B A FEER . REEREAR R —DEREE, MGD IG2RE TR Z 7P K
TEAE S, ELAEAH B AL B AT synteny B, Kok — B BIEHE 22 gk 2 . MGD W] £E Jackson

Laboratory ] 71 _F15%]. % FHr4H Mouse Genome Informatics fI%E+:, 2R )5 &45H Mouse
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Genome Database FJ85%, 7152 H TAEBF 7L — NG T . 75T FE T4 H s
R EFEAREFF SR DA EERER.

CEPH YAC K

CHLC K

ECIMBC 71

Entrez =71

Entrez 4= % 1T

GDB £

GDB KJE 7T

Genethon FTP i} &

I.M.A.GE. Consortium

Jackson 5256 =

NHGRI 5 71

Science 4 1

Stanford 3T

Stanford RH /M3

Whitehead 3 51

Whitehead FTP 3 15

http://www.cephb.fr/ceph-genethon-map.html

http://www.chlc.org

http://www.hgmp.mrc.ac.uk/MBx/MbxHomepage.html
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FEARFIR . AR AT IR A S R 2 T AT BB i, R DRIF 7T (0 B B2 L
FAT, JATE 7Bk A R A 7 718, B, ZERRIECAT T, Rz
LRI, ETTBIREAS R AT R A WA G ik DR A KT B BT T o XA IIE T T
AR R B KR A A R GE T AL AR R, RS A dr RGN A 7 5K

X HEBE N ST R AT 58 I K R A AR 58 B DR AL (045 2 0 M » ANOURE EL R3S Bl i A 2Rt
R, HA By ] BE AR R SRR R AL DRI, i e SR R ALRTE 58 BT 3 B0 EL Bk B A
NN I DR LRI T R T ) 40

11.6.4 SNP 1R

NI A TR A KB 5 8, TR RYIAFAMAE BN R R A A V2 S A7
DNA FA AR . B WA R AEAE B M IR AL B, Bl TR 2 A
(SNPs), flithRAEMARKNLIEE 1000 MEHERA 1 4. o, BhE 1000 MEHER, B4
TR ) AR (AT AT — AN XU DL G A TANH EAE — ML B SR IR I — B 2 AN [A]
[ SNPs je WAL R 2 2451, RN 2 JE 0 a7 fl A R — B d 8 N 2R rpfi ) 1
T HINLE, AR UL ERILE.

SNPs 75 N34 4 50 i A B B3 Lo 1%, —2H SNPs RAETE SR (R AT X . K& 1) SNPs
AL RE R AT A R NS IR HBOW 7. FEAMA PR IE ISR AR R AT LR 2 R
PO I 7 1. FLIR,  SNPs AT R IstA% (R B ST b IR i, 35 Bl e A0 A 46 52 T g
L. S 3000 MAEEAL SNP ARiCH R H8REAT NS4 TR 4115 51,100,000 25 2 () SNPs
RENEAE SE R M BHA TR AT BN IRAEE O 5T . TR, TR R HEAT KR SNP 4347 ) B
R, 4% DNA & 7R, MALDI-TOF [
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SNPs f& N LA E R 1B, TR 208 PR I . 38 vyl & (0 00 7 H
45 30 1R K B O 2 T I DR 2 U0 1) SNP SRR« 3% B/ 43— Fhil— DNA SR 1%
J7 5B 70 S5 IR P R 4 o ) PRS0 1) 5 DR L B A RS i VA T B Ak
I Fe B Kl I P B o UE XN R S5 A, AR 7 5 I A iR

7 Mgk KA B

ThREFE A 22 Jn B A T A% O N, B SRR A R A N FH A 0 (B AT L /K1 B R G K
SYSER T o Mk A AL B S 1 AR I T e, R SR OB B SE 985 VASE A M
BRBAR G F AT O A, A 2 AT F B — BE R B B 1 BT B M R 48 A B — It
T RN B . BB D RGN AL SLIR AT FLIR AN, KENEGEAWEIL, EWE R
i 7E T e 2k DR 21 2 T PP R R OB A

7.1 KA K 2RI TE 7 My

Bt NSRS A AL 7 B L SE b, BRSO ILRME RS 1 5e Bk D B, X 1 M 2E A i 3l
A AR o FATTANTE BT B A R J: PR R AR 7 02 15 R B S5 (T I Y B ik DR SR 7 )
W L 2 /0 R AR R R VB AE, AR W BI K, 55— KRB, XL
FRIRSEIFRAN T A% R 2 I TR) L S TRIBEAT SRR G811 . SRS RIS B2

DNA FP3IIN5E R EAR 2 IHESS, PUONZEDIRIE R AT VF 2 R sl id 2.

b EEAZ RN & A AN 2 IR BRI T B B R R TS ok, RUIRJZ Ik 1
cDNA 5 (cDNA 5 H) B AR FNER A FUZE R F) 4R KR 7 s e AR, BIAR (A R
Y (proteome)Fi R o DNA U Fr H R BERSAEFE R/ 36 IR 2Rk, Kl vF 22 L DR () e 5
KF.

X RHARE PRI TA B ) 7 BT A AE B R VR 22 R, e AT AN A 2B AN fT FRL R NP [
BN ARG RN E P R, TR IR RIS, R HR EOR R iE A TR A,
A b, A E BRI BB A SR

NI EL S cDNA S R 50 Bt i BN 23 A7 i AUEAT 3 i
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LR S E R E RS

CDNA U5 Fr SEEG K H (172 ZEAE — USR58 P RN 49 2T B3N R B RIEAT 9, SRR S5
i B E ST KRR ARE . BT AT SR R SR IR A1 7 RS A i S
DI P81 RN SE R o AR 2858 S A S e, WSO 2 PR B i AT AR S ORA BA
AR AT BRI G AL SRR Gt B AR5 o i o DRI TR B @ or 5 DR MU v B S 36 7 VA AR DT
Te i) SEB A RLRIE R B R St

2 ARG R E AR AT RRIR( . SakE, SRS, $REDSh, IR AU BESLIR AT A K
BERHIE. AL, BRI R A ARG, WiEAE KA Brown LK G SRR H

B % R 28 B4 (http://cmgm.standford.edu/pbrown)

R BE A B O &R TR, SRR TR R ARG 5 5m BE i 1 B R B ON B R 5
FEHUE . XT7HRA —BHT5E, RN AR R R TR bR
SRS AR AR R B A R B (1915 5 3 G4k, NHGRI [¥) Yidong Chen JF & T —Fi & 22 1 I %5y
Wi, deArray, 7] 5o 3% 3R HL

% ] [ 37 AR AP 7 Be A\ 285 R 20 70 BT (NHGRI) R 1 %6 27 1) cDNA 585y 504 8 21404 &
4t ArrayDB, ¥ RGIFEFIRI BT Seie A5 BB L SCUe A5 RN ALBEARE . T TN DA fa] R

.

ArrayDB

ArrayDB JEHIRAEFE . B HT cDNA 1 SLI0 (5 B SIe B B RS, ArrayDB #&
T cDNA G SRIs 25, BRESRERE. H W, HLES AR FimE g
AP . ArrayDB H ORAF RO B A A SC IR . SEUR S HONISR AT DAL SR A6 B A28 A0 PR AR A A2 45
R ArrayDB RFLHIR RE AR 7O LRSI RE R, A EE A B fa] Hfifiid |
GenBank 5. IMAGE 5[5 5 . &S ML E N CHE S . ArrayDB i&fit 77 1 5
cDNA U Fr & M98 6 5 B o A SRR R ER CRAENL AR I 240 . ML (RLEE
MERE R PR SR o BLAN, B IRAT T 2RSSR AISEIR SR, BIEIEAE M4,
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W H BIRISEER 251 NSRRI SCAR IR « A SRS I 4 R 115 S A H B R (<
ETEER) (TR 5T 0 U EAAR SR A

ArrayDB BT F0 v 205 MG IO A5 2 o 0T SR e VR AN RIS OB i N, K2 Ho b
& B K H Unigene $48 = (BLH5 7P 21 1 i 4 AEREUS ) o AR SO VFHT 70 B IR B0 SRECS K A4 7%
MITC RIS » V2 HE i AL B RS2 B 3. Bih2 B Sh i B BP0 A\ s
A T SR R TE AU A B, e B Sh AR B R AR T (R 555 9 5 K A e e £
P o

ArrayDB ] Web F i SEART7 (AT A FISERUE B &y, A SCBE(E B 2E 5 R E ) 7>
PréiiRo ArrayDB SCHFF& R B R &), HlUnsekE 1D, ARl Sid 5 FPoERECS |
TUCERE I S8 MR 5 DA S AR SR SE R O 45 2R o 30 Se I ) B8 2045 Bt o e SAC i & LAl s 2

dbEST. GenBank 5 Unigene, fQif42(5 Bt nlilid 542 % KEGG 1533,

TR AU AU R AT DA R 4% H . ArrayDB SCREXT 10K/15K 208 (i B i 8
)it 4T BLASTN #2 LMER & H AR 5 D& S .

ArrayDB BE7 BT AN 2 AN 5250 7 A2 A 5 9 B2 LU A R WA &R o ArrayViewer T H SCHF
B A5 BT BN SE 56 MultiBxperiment viewer T B SCRFZANSICHAE o 76 N IR Wk mf 75 21 58
FEANE AT A

DeArray Il ArrayDB f3ik:  http://www.nhgri.nih.gov/DIR/LCG/15K/HTML
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