(R AE IR YE R s =g £ E
SR 1-1 50 mIER ) E
%Féﬁ&@ﬁﬁ?ﬂ%ﬂzé&%mﬁfﬁw £ oo z
i Bl P eh S FIA BRI R 5 g,
OO 12 B 00 00 G800 PR Cprimary 60— Sequences :
Oliatabase) ;IRLE 1 BARIE A W TR AIE  a0] — Basos P E

______________________

2 A

el oL B (P ALIE I R A K T I BE »
SRR SRR K B, AR D 2 2 B O T R B 30 ICNT R |

D.C.Q.E.GHI.LK.M F.PSTW.YFHV)—Eh,
(B2 (Science ) Z2 G AE 2001 42 H 16 H AZEELKH L F) — R R

SN2 B TR W) U E B Ui ) ( Bioinformatics—Trying t&, s
(Roos,2001) . SCEEE I, “ oA 1B AL 25 b KA SO - i N -« FR AT 0 4T s 2 0 35 18 110
BT GCWE?” | ST AF A B I R A B, B o VR HE L B > 3 s
S TR A TREFR 69 7T L ISR P 1 — 4% I AR W15 B2 B — AR R i 2 2
FoH AL BB, ,0,
F—T1 EIEESEVERS

—. ﬂiii%ﬁﬁﬂﬁi%%&)\

ﬁzoiﬁﬂé,ﬁ%ﬁi%g \}Eﬂg#/l\ﬁ Gr(z\lzvgt}gzof(ggllﬂg)ank
BRI H@ MR 2 - 20
I T B AR N Y HLT S 1 200-
B AT 2 FOHI R, 53T 180+

in a sea of data) B S

TIHEX (domain) \ R EEH LKAV 555 20
Bt WAL R T BT R g R AR 01085 1950 1995 2000 2005 2010 2015
(secondary database) . E 1.1 EEREEFISIEE GenBank it REE

AYIE B R R, AR, HRAER (B E 2016 £ 8 A) ( www. ncbi. nlm.
e |2 B 2 25 3 T R R 1 IR i A nih.gov/genbank/ statistics/ )

FER RS 14 D H ZEA R EE B — B, 2000 45, 208 A R 3 T AIE 589 100 {24 Tk
X} (103.3 12, GenBank Release 120, 2000) (& 1.1) , B4 EL 35 %] 1 815.6 AZAH8FEIC 5%, 41
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SRAEIN_EZEAS 22 A R R (4 3 D 40 2008 ( GenBank FUB1 0 WGS 254l ) 8 055.5 124

BN, 7E B PR A FeA% R 3 91 Bt C ik B3 9 800 A AT TR 1.96 124575146 (% 1.1) .

KA (BB FRIRATAZSE A B ) i8Sk R 20 81 4 o 5 el aE e A b ol A 5

A5 BTS2 36 3 SR I e 5528 ) A e e 0 P A (A Hlumina 23 70 A4S ) 76 H O {?lX\

B K B RAERA T LT RO B DA BT g A~ I sl R LR S B R RIS, i

SE i i 23 I TR B S RS R SRR R B B R A s 2 T A e

FARE PRI L F A SR (PRI 1-1 )
G AR A A PR B AR ZANTHE T — N7 R AL ey A 2500 B {E@%@s‘ ol

XUEfE 7
% 1.1 ERRHER SISIRRE Genbank & X R BRI B I KSR (Bowlgnss 2014)
Division Description Release 197(8/ 2013) '\ﬁal increase( %) "
WGS Whole—genome shotgun data 500 420 412 665 \ 62.4
TSA Transcriptome shotgun data 8 633 123 935 \'\Q 49.9
PHG Phages 119 812 7120 4.5
VRL Viruses 1757 20047 2.9
BCT Bacteria 10 284,048 518 21.8
ENV Environmental samples @:@% 434 10.9
INV Invertebrates @ 737 140 646 9.8
PAT Patented sequences 0- 13 290 161 247 9.7
PLN Plants .\ 5963 882 822 8.8
GSS Genome survey Qequegz\? 23 726 384 753 8.1

VRT Other vert 3 068 956 026 6.3
o
MAM Other mkms 911 342 025 5.6

HTG High&throughput genomic 25 184 819 955 3.4
HTC A@!thmughput DNA 656 196 063 2.7
nannotated 130 510 2.1

EST »Q Expressed sequence tags 41 665 629 009 1.9

Primates 6 425 093 034 1.7

O N Synthetic 941 078 074 1.4
\Q ROD Rodents 4 451 315 297 0.4
Sequence tagged sites 636 326 479 0.0

TOTAL All GenBank sequences 654 613 333 676 45.1

*Measured relative to Release 191 (8/2012).
—_ ﬂi%ﬁ: ,._.‘%E'Jﬁin_.\
UG B2 PHETEAE DR B 2RI I 0 T A=Y . A5 B2 A TE A RN R R
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FAT DGR EASE2R 1Y 60 4R, 1 A 15 B2 ( Bioinformatics ) ™ —1a] (4 HY B FE 1990
TR .

— B b A E R R TS AR R R SR A AL BE A LR o A RS A T
TR — 152 R Bl Ze 5 AU AR W st o TS HLRL 7 FME BRI 46 7n \
SR R P RAT B AE 2 BAA . ELIARTTT AR5 BRI — T DB B A BT ”ﬂ%
FEHEAIZH DNA P95 B A Ve N IR Sk ZEARAS L DY P 91 RN 1 5 4 ) DX 1 1R 2R gﬁ
FIUBTIIRE A5 AR R T0IN 25 | SR 5 AR 45 4 1 B DI REEA T 0 2 1 25 W) 454
REHPERESE . AR BT R BAR N B AR5 B A DA AR X 3
(1) BIEEMGETT 2707 EIT S 5 (2) 2 2R8I 1Y 7 RS 5 (3) W A7 2807
T.H., Claverie (2000) i 25 T —> ELBTE W 4 € L ; “ Bioinformatigs
using information to understand biology. It’ s the discipline of obtainilzg i@%tion about genomic

tHe science of
or protein sequence data. This may involve similarity searches of ases, comparing your
unidentified sequence to the sequences in a database, or maki ctions about the sequence
based on current knowledge of similar sequences.” , & Wikipedia A 5 “ Bioinformatics ™ 1] 5%
(http : //en.wikipedia.org/wiki/Bioinformatics ) , 4= ¥ 15 & Gt M ENLR 2R TR
Yee U T — 1122, AR B 2 e Wl i e b e /4R ARR e 0, 224
TEHE PR 21 27 R as A% 2 U e ) JE BRI 4H D MR, AU E B RA B ir
SEIG I A S R AR BRI AN AT B 57 v (AR =R
) B A Bl )RR AT LB AR A B — Hbs . H A% R 32 2RI B 5T 4k
FLAE P IR C 5 R TIN5 PR 20 PF-HeaZh @) B A e | 28 11 B s # T | Bk R 3Rk FL i

JE AR | 43 PR 24 3% B AN 2E 4 5 (“The primary goal of bioinformatics is to increase the
understanding of biological proceSs hat sets it apart from other approaches, however, is its

algorithms, and visualization) to achieve this goal. Major research

focus on developing and W%omputationaﬂy intensive techniques (e.g., pattern recognition,

data mining, machine Year
efforts in the field irx% sequence alignment, gene finding, genome assembly, drug design,
drug discovery, tein structure alignment, protein structure prediction, prediction of gene
expression and“grotein—protein interactions, genome—wide association studies and the modeling of
evolution f QM5 L2 TR B W 1.2, th FRpm I EE R 60 Hi B, R %
E%%@%ﬁ%?ﬁbﬁ (0 e Al A= 0 JEL 2 RO TR B U
LS ) 22 (0 O T R IR, A A A R 11 e DR A S I a5 B 81

(PEULER 1-2 &), HETAE(E B B QT B2 45 S8, B A8 AR W) R 11 =425
by AR SR N RO FAE . AW B doe AR A 2 & M T3R5 3k 7 i R
B P QARG BE N 2 DNA 7 91 B0 PR PP 91 458 B K o 6 AT I 3 AN A i G e
R — TN AT DI g — 2R B AT, S8 7 VR BT T RS2, ROR 2 8 0 5 A W A F AR

BIRAEYE B s o1 IR A K IR R AV E BRI R —FE AU E R kR T
KA BARR QB 7Bk F o A 84 (1 1-3 7R 1 NCBI S A9t A4 A W 15 B
oA TR o B, 2YARAS TR S B LU AT I B REEAT 3 P S5 s R IR 23
BT BEAT IR P SRS, i St (AR I 1 B 18] I HE AL O 2 s AT AR AR A G L X 1Y
[l A, DL BO e A U AR AR A AR A5 BS54 . VIR B R Z E OA /Y
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¢ WA - 58 anpey

Primer
Prediction-

deﬁg""s.quonooﬁ Contig

Creation
RNA \
Structure J

Mapping . NUCLEIC ACID _ Nucleic Acid
% Seq Analysis

-

Py ; Meit pt
e wn
1d ORFS X Tandem-Inverted \
Coding Regions e Repeats

Sequence Databas
comparison é 7 Similarity
align with Search

best hits

Translate
Sequence

O

sMuItuple )(y”""".'*..\-\\.,‘ rp" \,

A equence Wy PROTEIN™: Protein

omparison % SEQUENCE - Seq Analysis
~conserved palterns R %

-family groups - Pl
-possible functions, Molec. Wt
molifs, structures aa composition

charge

Phylogeny Structure Prggdict

-evolutionary Prediction Func Functional

relationships Genomics

Structure

Analysis .6 KISAC
—_— BIOINFORMATICS

1.2 E£WEEHR %—’F“Eﬁ%” (BX A http://www.kisac.ki.se/)
° iZEi WY ANBEEFEEY RO,
TORBCGE A0, X R (FEILES 4-3 ) Tl AR
YI2F F AR BUE BB ER A A YIS B o U E 5 O,

A i (BAR
%%%E%E’Jﬂﬁ‘ﬂ%zi

Taxonomy Structure

The Basic Local Alignment Search Tool
B LAS I (BLAST), for comparing gene and protein sequences

SITE MAP against others in public databases, now comes in
several flavors including PSI-BLAST, PHI-BLAST, and BLAST 2 sequences.
Q Specialized BLASTs are also available for human, microbial, and malaria

BLA genomes, as well as for vector contamination, immunoglubulins, and tentative
standard tool human consensus sequences.

° O\ for sequence
x analysis
: élrusiers of

Clusters of Orthologous Groups (COGs) currently covers 21
complete genomes from 17 major phylogenetic lineages. A COG is
a cluster of very similar proteins found in at least three species.
The presence or absence of a protein in different genomes can tell
us about the evolution of the organisms, as well as point to new
drug targets.

Orthologous
Groups OREF finder identifies electronic Electronic

o ) all possible ORFs in a PCR allows
ORF finder DNA sequence by E%OISAGCGr you to search
finds open locating the standard your DNA
readin and alternative stop sequence for sequence tagged site

9 and start codons. The  (STS), which have been used as

frames deduced amino acid landmarks in various tvoes of aenomic

B 1.3 EEEREYHEAREZ S0 (NCBI) MEHHEIT TEMIT,
& v 4 #5 BLAST .COG . ORF finder .ePCR % T B % ##
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WIS BRI A S — MR T 245 . A B2 ( computational biology ), 51
“THESF AW 2%” ( computational molecular biology ) Fl1“ 4= ¥ 43 F 155 B % ( biomolecular
informatics ) SR A, (H RS S RO, TTE AR W 2 1 S TR BE 9832 26 [ L Strietly E
speaking, bioinformatics is a subset of the large field of computational biology, the application f\
quantitative analytical techniques in modeling biological system.” ( Gibas Fll Jambeck, 200 }\
[RIIF, A= W45 B2 B 03 SO A BB AE R B, IS A A= WM B2 5 AR 1R B Al §
s B 6

IERAATURI B AR A W (5 B2 TR A RHE W B2 B B T XHZ A R PP AT A
2], Bioinformatics 7% 2000 4 i —fi 4118 SCHRE (BT IR RIAE IR VT4, 20 ”
w&%%aimegmm%muwxn“AAﬂuM$¢%%E%H%Q>Lemmmm
PR ALY B 2 A, — e B YR B A R K2y x RN i 2 1)
B v IR, LAY 2 BB A G RO R E BR R L g NS A= U {5 BoE 5T
R B RS R TRASRVE I B 00 F R NN BRI 1 T Pz
Fy, M— A REENAT R A A T H = T ot %i%ﬁ\%%ﬁﬁﬁi%%ﬁ%
IR AL RO A= A, ANRHEROERIAS B 5 (2) “ IR T Je i 2 AR RS, Seg A
Wrr R AR W R ARG B 28 O AT HR m e S, AR5 R 5850 AT TR BT &
RSB 45 R A T, J2 Xt SR AT ST Y 4 Fe7 o TR THWEWT ST [ E A
SN SE A He— M8, SR TS — S50 25 B W 1 X — BRI O A5, 7R 2R W15 B A e
R A T X — R A — O R N — P 9L 2 h B R IR 41)) L AR5
PEAT S50 (A B R ) 50, WA i 2 35 52 TOASUBBE (AN 51 84 A 2 e ] D5

2
éﬁ

RO . AR — AR R R TR DB TR A BB
R B T B 2
PR AT,

B KRR AR (3) R WR B AR T DR (H
F A DUE N — T TR P2 TE QAT iR B i, A
KPR Bt — ?% LBAE 20 {1422 60—70 4R, 1% Bl B B — SL A 2 i
th,i%ﬁ%ﬂﬂi’e&ﬁ AL . SEAEYE B2 U — TR EAR 2 NE B 2252
R A E A ﬁ%%ﬂ@ﬁiﬂi,ﬁ%~/]\ﬁﬁ%ﬁﬁﬁo YGRS — T e
%IJLEW\]‘@’B’J%Eﬁﬁﬂ%%ﬁ%ﬁ’%%ﬂ@ﬂ%rﬂﬂ&o XL ) B A5 A )~ D TR (i F- A9 2
AE iy 1%#’%7?@5’9(ﬂﬂ%ﬂ%%%%l‘ﬂ?ﬁﬂ@%ﬁiﬁi&ﬁﬂﬁl) o AEWIE B AR —
A B TR 2R PR SE R MIER R AR, RIS 28 F 5 A AE A — I RV Y

FIT EVERFHESRE

—. £V EERELZREE

AW 8 2 T A R R B LT LGB 3 20 4R 60 AR, 95 JE 3 DL /R 2245 32 bk (L.
C. Pauling) 73 F# AL HE 19 th 8L (R 2R BT 9 AT A0 500 ) |, & FUR & A0 1F B )
Kl o 1956 AF7E 3 F 8 A A B KA (s B e & WA = H M AR AU E B
SRR T A1 B ( Bioinformatics ) ” — 1) B9 H 3R 7E 1990 4F ( Claverie, 2000) , #&
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Ut AR o0 P 0 ) 36 2F E MR ZE (Hwa AL Lim) 1 U (8 CREATI AR AN 5K 1802
2002) , 1987 44k % BLIAIN 37 R ARBAY ) Al A= 12 RV B 2 45 6 38 SR ROk Kk
e F BT “ Bioinformatics” —TRE A XA B4 7, I F 1990 4ELHE T 36— @ A= 15 B
= 5 BRI 15T [ R 221 ( Bioinformatics and Genome Research International Conference) 1 \
b Wikipedia A % “Bioinformatics” 18 55/ 44 ,TZIEIEQQEET%EIEVBE%%% Paulien Hog fg
T 1978 4FE 17 42 i i) ( Hogeweg, P. 1978. Simulating the growth of cellular forms. Simdatt
31, 90-96; Hogeweg, P. and Hesper, B. 1978. Interactive instruction on population i le.
Comput. Biol. Med. 8:319-327) , fthF 1977 4F{# 7£ fb fr 75 E@ﬁé%#%%i&%trecht
University ) £ T B2 90 A B B BFGNAL %

F1.250H Ti%fﬁ,ﬁﬁﬁ%ﬁﬁ*B@i%%#,ﬁ%%#j{g%@i fHR"—
BN A T . AY

DA E B R s, A E 4y 4 A B (1 ﬁ%ﬁﬂﬁﬁﬁi%ﬁ(m 22
60-70 F-4L) : LA Dayhoff %5 #56 F4: A1 Neelleman—Wunsch $-7 L3, EATSEPRA R T 4E
YHE B — DA NES PP B, AT B AR TR B i A (BSR4
B — IR A ) uﬁs@ﬁ%gzk%ﬁﬁég@imﬁfﬁ; (2) FFHAL
(20 22 80 4FAR) : LA 744 2 A BLAST S5E45ds HEREEF AR, 1982 4 =K
TETR e 2 B A 4 ) o5 A ol 0000 2 52 i )
BLAST \FASTA 25 QSR M EE A T H AR VEREEERES S SN SR R L R SN T €=
TRAVERFA Y3 TR RS . XS PrEe, AR BAE N — BRI E 2P,
WL T A BRI ; (3 )aenid K e (1122 90 4E4K-2005 ) « LK P2 I 7 2
B AT AR g R . PR AN 10 5 5 2 AL PR L3R B S0 , 77 2 LAAZ 1
R TR SRV LT A M 7 00 3500 DL e e AL B 9
-4 *ﬁ%ﬁ%‘lﬂ%ﬁﬁi—‘é@ﬁ; Phred—Phrap—Consed ZZLH 4 H 1993 4 H B, 1995 4F

IO 1A AR B AR A, DL

Tz BT S A ARl | DR TN 4855, O 2 I AR BE DR 4H S50 e 3R 19 3=
A, 5 BLA TENEIE AT TR 52 5 s v 5 — i 2 i (DL Science 2001
F2H 16 HJ\W@E?%J“A history of Human Genome Project” —3C) . FEMIEL, AWM
JSRE RN H A5 ETEAH A R AR, QTR GenBank U4 A i 4IHE 1 K 1 H £k
b V) BRI B R RS I, A R AR 2 T K A
149 5 SR A AR A R B AR NI TR A 0] 1) St AN A 4 B2 2 Tl A A
% RE TR R R Y T EEHE S T 5 (4) fed I HOR I 2 (2006—) < LASE AR P 4%
N, Solexa (J& 2K 1 Mumina P FFEA ) FEE =AM AR S HARCEHE AR IR . =
N R BR AL T AR B AT S G (P A1) 17 A 50 AR AR R FH 45
@ S B T — RNV BTk A SRR, BN SE N A PR S AR E
FEUR (A5 E AHE ASRIVER A5 ) TEE DR 27K P82 15 728 S B RS D B AT RE , A5 T An I R A ik
PRI 2H 7K 1 35t A% 78 S 4000 (i SNP ) W] LIRS A8 FoA 1/ 22 0 90 S8 B AR, 1 an A~ PR A s
7 INCH AT RE , S T AL W5 B 138 A2 Wy S I SERIER (PB RS ERR ST ) s VR RE A 21 15

T M R 2H 2R A AN AT BE
B [E QIR K2 Rt H WY Bioinformatics 1] ( www. bioinformatics. oupjournal. org ) /& H
HI T S5 0 24 AE 15 B 2R IR 2 — | B BT BHJ& Computer Applications in the Bioscience
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(CABIOS) ,1998 @Ezﬁ Bioinformatics , %4 FE L FATE T AW LY EE A
BN EYAE By M R, BAFAEYE L EFHNRELAH Applied
Bioinformatics | Briefings in Bioinformatics . Journal of bioinformatics and computational biology .
Genomics, proteomics & bwmformatzcs Proceedings / IEEE Computer Society Bioinformati \
Conference U N 25 B 224235 BMC Bioinformatics (www.biomedcentral.com ) 55, H: '%
HEWAE B 2 A O W AR B AR 2, W1 Nucleic Acids Research , Genome Research

Biology igf
12 EWEEFIHERNESES \@'
i B (2
1962 Pauling $2 H 7 F (L FR IS 'Q
1967 Dayhoff 1 £ £ 11 J5T 7 91 K4 O'\
1970 Needleman—Wansch 5 14 i \.
1977 Staden F| LA 734 DNA 751 \'\Q
1981 Smith—Waterman .7 H 3
1981 FEHIAEFE (motif) AOHE SRR 1 ( Doohn@o
1982 GenBank #4f& J% ( Release3 ) AT ; BAIBIofl 7.
1982 N TR 1A 5 PR 2 Bl ‘3’
1983 Wilbur #l Lipman 2 FR4E ZR 5315 (Wilber—Lipman 5.3 )
1985 PR 7 HAR I R PR L FASTP/FASTN & Afi

1988 ;JQBI%CMMZ > (NCBI) A1 >7

1988 &/Jlléa‘?i EMBnet £1]57
1990 wg Ve 2R BLAST % i
1991 R%E (EST) HE B4R AL TF B EST 7
1993 anger o TE B [ RS i N7
1994 Km}lli%{a 5B i ZE 95 [E Hinxton {7
Q — I A 3 DR 58 1
Ptk 2 R 20 0 e 5 B
97 PSI-BLAST( BLAST AL —) LA
'& 1998 22 40 £k HUE PR L0 52 7
- O 1999 S R AL 5
\Q\ 2001 N H B A
2002 isLY/E NP = S A I /AT
2004 AR A 2 %0k
2005 FRmEENFHAR
2008 FETF B B 097 A B R RNA-SEQ 45 H 3L
2009 S REE RN TR R
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« 5| H 3 E R AYME B 0 (NCBI) Education—Bioinformatics Milestone (2000) |, JFUSCH#E E
1999 4F- L HE PR 4L )7 52 12, 2000 4R LLUS N4 B AR TTEE R A

w DL B R IR AG SCER AL 5

Needleman SB, Wunsch CD. A general method applicable to the search for similarities in t \
amino acid sequence of two proteins. J Mol Biol. 1970,48(3) .:443-53; \

Staden R. Sequence data handling by computer. Nucleic Acids Res. 1977,4(11) :403

Smith TF, Waterman MS. Identification of common molecular subsequences. J | E
1981,25;147(1) :195-7; \

Doolittle RF. Similar amino acid sequences: chance or common ancestry? So@. 1981,214
(4517) ;149-59; °

Wilbur WJ, Lipman DJ. Rapid similarity searches of nucleic acid@protein data banks.
Proc Natl Acad Sci USA. 1983,80(3) :726—-30; ©

Lipman DJ, Pearson WR. Rapid and sensitive protein simi warches. Science. 1985,227
(4693) .1435-41;

Karlin S, Altschul SF. Methods for assessing the stati ﬁ@lgniﬁcanee of molecular sequence

iﬁci USA. 1990, 87.2264-2268

10l.

features by using general scoring schemes. Proc Natl Ac
°

=, EWEREEARIE R A
BIME R —MAERERE, AP E B MEW R A T B RHESIE . Nature
ST A U | AR s 19 1004 1600, A W15 B (UG R ge gt A7) 447 10 Fi A

i A L RS (£ 1.3
13 i%ﬁémfi} AR 100 BR T (Richard 2, 2014) ;

[ ] ey ESY
EMBEEFENEN 10 BIEXREAXENERFIR
ye V- N > 4
. @ S,
T HH x‘% it %
Jiik AU )
Thompson, J. D., Higgins, D. G. & Gibson, T. J. Clustal W improving
Q the sensitivity of progressive multiple sequence alignment through
\®' sequence weighting, position —specific gap penalties and weight matrix
1994 choice. Nucleic Acids Res.
Clusta 10,28 1997 Thompson, J. D., Gibson, T. J., Plewniak, F., Jeanmougin, F. &
Higgins, D. G. The CLUSTAL_X Windows interface: Flexible strategies
° Q for multiple sequence alignment aided by quality analysis tools. Nucleic
\ Acids Res.
°
N Altschul, S. F., Gish, W., Miller, W., Myers, E. W. & Lipman, D. J.
1990 Basic local alignment search tool. J. Mol. Biol.

BLAST 12,14 1997 Altschul, S. F.Madden, T. L. Schaffer, A. A. Zhang, J. H. Zhang, Z.
Miller, W. Lipman, D. J. Gapped BLAST and PSI-BLAST: A new
generation of protein database search programs. Nucleic Acids Res.

Neibour—joining Saitou, N. & Nei, M.The neighbor—joining method;: A new method for

20 1987 . . .
method reconstructing phylogenetic trees. Mol. Biol. Evol.
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T.H/ Hepr k& X
: b N ' X
Ik wk AED
Bootsi il 1985 Felsenstein, J. Confidence limits on phylogenies: an approach using the \
ootstrap bootstrap. Evolution. \/

Tamura, K., Dudley, J., Nei, M. & Kumar, S. MEGA4. W@cibﬁr
MEGA 45 2007  Evolutionary Genetics Analysis (MEGA) software version 4.0¢ b ,’Biol.

Evol. \
UWGCG 75 1984 Devereux, J., Haeberli, P. & Smithies, O. A@gnswe set of

sequence—analysis programs for the VAX. Nuclgi s Res.

D) T
ModelTest 76 1998 Posada,.]'). & Cfandall, K. A. MODE& : Testing the model of
DNA. Bioinformatics
VirBayes 100 2003 Bonquist, F. & H.uelsenbeck, T MrBa.yes 3. Bayesian phylogenetic
inference under mixed mode rmatics

o
AWE BF AR T O ROR SR B lﬂéﬁ'ﬁﬁ%j}@ﬂtmE@ﬁﬁ%“%&ﬂc” i
JTRAW IR BE A Ol X 807 1%‘1@%%4‘75@4&7%7’3:#%%%%@%

TENRFAL, WIS T PC ISR HLE: 1 Window FR4¢) A W17 #5300k — R~
AT R J7 2 254k, R Bt —Fi IS I 28 R IR 55 O A=A B 22 b - 6 AR R R
170 B2, AT 2P0 ﬁif%@'@o H A P RAL” 7k B AR YR Br K
B A 2 R T MR R ) B R AT P BRI A= WA B2 I BT 0 0 2 B A A 82
KNG =2, SSS.(Seém Search Services) , MSA ( Multiple Sequence Alignment )
I BSA (Biological Seq &;lysis) BUF SN R | 2 7 SR EC AT 8 b =25, [RIAT, R
TS P f)’ﬁ% 2 R e H AR — AW E B 5 BT TR &R 42 ( bioinformatics
workflow management spstems) o X —BEHIEE L EYE B FHCTIY (IRIEFE) (NAR) 1%
1T 75 B, N B 1993 4F JF I 545 55 — I 13 140 508 6 % T Database
Issue) , L1140 SR R N AR 0 45 5 ) 118 T 0 TR o0 1 P, T A A 1 B

BTSRRI BT e . BRI R 1056 —
7t 200AN, TR A4 (3 2 BRI T 55 I Web Server Tssue) , T-A54F-£ 1145

. @ o ZE P RN FEBE T M LT AW B, XA
NP F R ) 5 )2 S ST R R AR R

'\'0 A2 X e WM B2 AR 0 ks & |, AR Y2 E i s 3 R PC HLEE MU 253
Bree 448 0T LA DNA RNA FIEE 55 50 40 A, 048 UL I 510 44 B | 2 1A I — 4R 25 44 |
RNA 204589 . DNA F [ SCE5F4 00 45 5 AT AR DNA Zafish X 24T , 3R A5 it ) 285 1 5 91 5
A DI DR 2 KT A A 45 o EL 468 TR 2 BN FH AR A I8 1 OB e 4 v e 30l 1
R (fFE PubMed/Medline SCHRIE 2  DNA FIE A P HIKR ) FIH BLAST HCBEIE 4

F 5 [ EARIFHFES R ClastalW #5472 551 1 B0 4%
AW A T Bt A — A EE A T A B 5 2 SR AR S B2 Tk N S B
A — W AL B R i ) A7 137 B R & T4, sl Il I 28 A 15 B 22 e, Al B
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10 EPIERY - w—W ewmayEm

W AEYE BTG 7 SRR 100 2520 B A 43 A7 | S AR AR T A5 2 LINUX &
GEAERAF , 5 RAEM) P v e 00 B3 AT 2 M, 2 R A Al B R IS NG I (s %
P8 | R AR R i S B AEAT TR A, Y Rt 1A T 2 2 i W (N 2/ 2Rtk 4%

PFEGE IS0 55 ) 4555, AT T BUR TR A 15 B 2 s i Bl \
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DNA SEQUENCING SOARS

Human genomes are being sequenced at an ever-increasing rate. The 1000 Genomes Project has
aggregated hundreds of genomes; The Cancer Genome Atlas (TGCA) has gathered several thousand; and
the Exome Aggregation Consortium (ExAC) has sequenced more than 60,000 exomes. Dotted lines show
three possible future growth curves.
== Recorded growth i Projection
== Double every 7 months (historical growth rate)

Double every 12 months (lllumina estimate)

Double every 18 months (Moore's law)
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