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Abstract: In this article, we introduce the basic bioinformatics analysis methods and tools taking the hemoglobin as an example. The

methods include : 1) protein and DNA sequence alignment ; 2 ) advanced search for UniProt and RefSeq database ; 3 ) Blast database

similarity search ; 4 ) phylogenetic tree construction under MEGA ; 5) protein structure comparison using Swiss-PdbViewer.
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PV B OIT R LRGP 5190 F & WebLab
( http://weblab.cbi.pku.edu.cn/ ) f1F5 200 Z4FE 7 2
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{755 (SIMILARITY ) F1Z5 %0 (GAPS). T iAW
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L FF31%, BT e ARG CHLf))" AR CHefl)"
NN HBA_HUMAN / HBA_MOUSE P69905 / P01942 648 122/142 (85.9% ) 1317142 (92.3% )
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YNV HsHBA1/MmHba-al NM_000558 / NM_008218 1434 350/429 (81.6% ) 0
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FRILN PR F7 51, RefSeq 225 J7 41 Bds 2 h
mRNA JF315 5555 NM_001278161 F1 NM_016956.
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WICHE EER 2, RAERTIIH . X 4 NEEE A,
— N a-BREE T, RefSeq £04 % mRNA 41 & 5%
54 NM_001013853, K Fl 3L P 20 5440 722 RGD Hh
JEHEH 4 LOC287167 5 He 34k 0-BR 8,
TR . K RIEHE A, B-ERE LA 9 g
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FRGE R A AART AR 7R AN [R) ) b 22 [ 1) 2 2%
KARMEAEAR, W n] LU SRR [ — P g
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FIF MEGA Bff4 -, AT UM E A BREE 11 3
PIGIR 12 D8R R GE R AR, Fir e 91 S 2 1
FP5, 4R e X RRJP ClustalW #4722 77 471 L X
1 GONNET 2 F BT Fi I, 2503l A e 240
YR FABOME . FHLP421E (Neighbor-Joining ) 224,
K 22 507 5 He ) (p-distance ) SR SRR BERE
A 249 (Bootstrap ) 100 RAE NER E AL

FI I MEGA #% 4 43 (% 48 4% 75 ( Neighbor-
Joining ) JrEMEN . /NEL R 3 MR R M
BEN R 37 A5t RS R (&1 8), BT HF 4
N G 8 DX A R 5 e 4 1 LX) SR Clustal W
Codon, RIJETZHF R FHILEXS, X A b % h
T3 ML TRATTI, XUFFI 2 751 How pe
AL D 20, SEAR S AL xR 2.0, LA
WD AN DB 25 A A o A A R 22 S
Fefi] ( p-distance ) Sy 51 22 SRy, -5 fin At
(transition + transversion ) NAZ T IR B il 4%
A 25 (Bootstrap ) 100 WAE M E ML
43 HER5HT

K7 s 9 RS8R R D SRR, 25 2R3 H,
N 12 A BRE B R W] LAy g 548903, Hido-
WRE R RALHE 4 DO, B-BREE R
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4GS L4 RefSeq %315 FERKE bp Hhifih X BN RS HEABUE RS
HsO01 HsHBZ NM_005332 589 56-484 3050 NP_005323
Hs02 HsHBM NM_001003938 524 25-450 3042 NP_001003938
Hs03 HsHBA2 NM_000517 622 67-495 3040 NP_000508
Hs04 HsHBA1 NM_000558 627 67-495 3039 NP__000549
Hs05 HsHBQ1 NM_005331 653 154-582 3049 NP_005322
Hs06 HsHBE1 NM_005330 816 254-697 3046 NP_005321
Hs07 HsHBG2 NM_000184 583 54-497 3048 NP_000175
Hs08 HsHBG1 NM_000559 584 54-497 3047 NP_000550
Hs09 HsHBD NM_000519 774 196-639 3045 NP_000510
Hs10 HsHBB NM_000518 626 51-494 3043 NP_000509
Hs11 HsMYB NM_005368 1078 81-454 4151 NP_005359
Hs12 HsCYGB NM_134268 2166 364-936 114757 NP_599030
Hs13 HsNGB NM_021257 1885 376-831 58157 NP_067080
MmO1 MmHba-x NM_010405 630 65-493 15126 NP_034535
Mm02 MmHba-al NM_008218 569 36-464 15122 NP_032244
MmO03 MmHbqla NM_175000 604 50-487 216635 NP_778165
Mm04 MmHba-a2 NM_001083955 587 33-461 110257 NP_001077424
MmO05 MmHbqlb NM_001033981 748 50-478 544763 NP_001029153
Mm06 MmHbb-y NM_008221 619 56-499 15135 NP_032247
MmO07 MmHbb-bh1 NM_008219 610 53-496 15132 NP_032245
MmO08 MmHbb-bh2 NM_001127686 559 95-538 436003 NP_001121158
Mm09 MmHbb-b1 NM_001278161 630 55-498 15129 NP_001265090
Mm10 MmHbb-h2 NM_016956 630 55-498 15130 NP_058652
Mml1 MmMb NM_001164047 1121 205-699 17189 NP_001157519
Mm12 MmCygh NM_030206 2331 395-967 114886 NP_084482
Mm13 MmNgh NM_022414 1630 280-735 64242 NP_071859
RnO1 RnHbz NM_001172845 589 51-479 287168 NP_001166316
Rn02 RnHbal NM_013096 556 34-462 25632 NP_037228
Rn03 RnHba2 NM_001007722 545 34-462 360504 NP_001007723
Rn04 RnHbel NM_001008890 444 1-444 293267 NP_001008890
Rn05 RnHbe2 NM_001024805 444 1-444 502359 NP_001019976
Rn06 RnHbgl NM_172093 444 1-444 94164 NP_742090
Rn07 RnHbb NM_033234 620 48-491 24440 NP_150237
Rn08 RnHbb-b1 NM_198776 659 57-550 361619 NP_942071
Rn09 RnMb NM_021588 1015 28-492 59108 NP_067599
Rnl0 RnCygb NM_130744 2138 171-743 170520 NP_570100
Rnl1 RnNGB NM_033359 1773 410-865 85382 NP_203523

MER B i, OOk o-BRE T S-BREE M

8 Fi/R I R 58 KA ALEE 3 NP, A
FldgH ZAIEN, $L37 AL, 250K, 374
FE BRI LAAr o 5 A0 3, B o-BRER . B-2RAR
. MaEA. BaEammaEr. 3 M
WL MLLE AN I R — 35 34
YRITE ok EARE—RE, Iif B-BREARE—

. XSGR, X 5 RIEFETE 3 N YRE L
At C g m B, R “SeH Rl FAYRT. o-BRE
Hrh 33, B3 EEH, 3MM&EHa—
A BT, BDAAY HsHBZ., /) BB MmHba-x F1 K Ff
() RnHbz 5 55 =X XWX, —3 0 o-3REMH, 7
— XN O-BRE . 3R o-BREE 145 T L
5, 40 A f9 HsHBA1 1 HsHBA2, 0-Bk & 9847 1
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