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SUPPLEMENTARY DATA 

Data in the Relational Database  

 

Table B.1. Amino Acid Information 

Amino ID Amino Acid Mass 

1 A 71.03711 

2 C 103.0092 

3 E 129.0426 

4 D 115.0269 

5 G 57.02146 

6 F 147.0684 

7 I 113.0841 

8 H 137.0589 

9 K 128.095 

10 M 131.0405 

11 L 113.0841 

12 N 114.0429 

13 Q 128.0586 

14 P 97.05276 

15 S 87.03203 

16 R 156.1011 

17 T 101.0477 

18 W 186.0793 

19 V 99.06841 

20 Y 163.0633 

 

 

 

 

 

 

Table B.2. Enzyme Information 

EnzID EnzName CutPosition AA_Postion Exception Comment 

1 Trypsin C-Terminal K, R P K, R not follow by P 

 

 

 

 

 

 



ii    The Open Bioinformatics Journal, 2009, Volume 3 Thammasorn et al. 

Table B.3. Post-Translational Modification Information 

ModID Category TypeMod Condition1 Condition2 Added Mass Comment 

1 0 Acetyl (K) K 0 42.01057 modify K 

2 0 Acetyl (N-term) NT 0 42.01057 every fragment(1) 

3 0 Acetyl (Protein N-term) PNT 0 42.01057 1st fragment of each protein(0) 

4 0 Carbamidomethyl (C) C 0 57.02146 modify C 

5 0 Carbamyl (K) K 0 43.00581 modify K 

6 0 Carbamyl (N-term) NT 0 43.00581 every fragment 

7 0 Carboxymethyl (C) C 0 58.00548 modify C 

8 0 Guanidinyl (K) K 0 42.0218 modify K 

9 1 ICAT-C (C)  C 0 227.127 modify C 

10 1 ICAT-C:13C (9) (C) C 0 236.1572 modify C 

11 1 ICPL (K) K 0 105.0215 modify K 

12 1 ICPL (Protein N-term) PNT 0 105.0215 1st fragment of each protein 

13 1 ICPL:13C (6) (K) K 0 111.0416 modify K 

14 1 ICPL:13C (6) (Protein N-term) PNT 0 111.0416 1st fragment of each protein 

15 1 ICPL:2H (4) (K)  K 0 109.0466 modify K 

16 1 ICPL:2H (4) (Protein N-term) PNT 0 109.0466 1st fragment of each protein 

17 1 iTRAQ4plex (K) K 0 144.1021 modify K 

18 1 iTRAQ4plex (N-term)  NT 0 144.1021 every fragment 

19 1 iTRAQ4plex (Y) Y 0 144.1021 modify Y 

20 1 iTRAQ8plex (K) K 0 304.2054 modify K 

21 1 iTRAQ8plex (N-term) NT 0 304.2054 every fragment 

22 1 iTRAQ8plex (Y) Y 0 304.2054 modify Y 

23 0 Methyl (C-term) CT 0 14.01565 every fragment 

24 0 Methyl (DE) D E 14.01565 modify D and E 

25 0 Methylthio (C) C 0 45.98772 modify C 

26 0 Oxidation (HW) H W 15.99492 modify H and W 

27 0 Oxidation (M) M 0 31.98983 modify  M 

28 0 Phospho (ST) S T 97.9769 modify S and T 

29 0 Phospho (Y) Y 0 79.96633 modify Y 

30 0 Sulfo (S) S 0 79.95682 modify S 

31 0 Sulfo (T) T 0 79.95682 modify T 

32 0 Sulfo (Y) Y 0 79.95682 modify Y 

33 1 TMT(K) K 0 224.1525 modify K 

34 1 TMT (N-term) NT 0 224.1525 every fragment 

35 1 TMT2plex (K) K 0 225.1558 modify K 

36 1 TMT2plex (N-term) NT 0 225.1558 every fragment 

37 1 TMT6plex (K) K 0 229.1629 modify K 

38 1 TMT6plex (N-term) NT 0 229.1629 every fragment 
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Table B.4. Protein Information of E. coli 

ProtID Orf_name Computer annotation Sequences length protMass pI_wiki pI_EMB pI_DTA pI_Sol pI_Sil pI_Rod 

1 YP_001728984.1 thr operon leader peptide [Escherichia 

coli str. K-12 substr. DH10B] 

MKRISTTITTTITITTGNGAG 21 2119.130708 11.513428 11.652588 11.000732 11.528076 11.198486 11.498779 

2 YP_001728985.1 fused aspartokinase I and homoserine 

dehydrogenase I [Escherichia coli str. 

K-12 substr. DH10B] 

MRVLKFGGTSVANAERFLRVADILESNARQGQVATVLSAPAKITNHLVAMIEKTISGQD

ALPNISDAERIFAELLTGLAAAQPGFPLAQLKTFVDQEFAQIKHVLHGISLLGQCPDSINA

ALICRGEKMSIAIMAGVLEARGHNVTVIDPVEKLLAVGHYLESTVDIAESTRRIAASRIP

ADHMVLMAGFTAGNEKGELVVLGRNGSDYSAAVLAACLRADCCEIWTDVDGVYTCD

PRQVPDARLLKSMSYQEAMELSYFGAKVLHPRTITPIAQFQIPCLIKNTGNPQAPGTLIG

ASRDEDELPVKGISNLNNMAMFSVSGPGMKGMVGMAARVFAAMSRARISVVLITQSSS

EYSISFCVPQSDCVRAERAMQEEFYLELKEGLLEPLAVTERLAIISVVGDGMRTLRGISA

KFFAALARANINIVAIAQGSSERSISVVVNNDDATTGVRVTHQMLFNTDQVIEVFVIGV

GGVGGALLEQLKRQQSWLKNKHIDLRVCGVANSKALLTNVHGLNLENWQEELAQAK

EPFNLGRLIRLVKEYHLLNPVIVDCTSSQAVADQYADFLREGFHVVTPNKKANTSSMD

YYHQLRYAAEKSRRKFLYDTNVGAGLPVIENLQNLLNAGDELMKFSGILSGSLSYIFGK

LDEGMSFSEATTLAREMGYTEPDPRDDLSGMDVARKLLILARETGRELELADIEIEPVLP

AEFNAEGDVAAFMANLSQLDDLFAARVAKARDEGKVLRYVGNIDEDGVCRVKIAEVD

GNDPLFKVKNGENALAFYSHYYQPLPLVLRGYGAGNDVTAAGVFADLLRTLSWKLGV 

820 89045.79721 5.265381 5.385986 5.677979 5.366943 5.601807 5.303467 

3 YP_001728986.1 homoserine kinase [Escherichia coli str. 

K-12 substr. DH10B] 

MVKVYAPASSANMSVGFDVLGAAVTPVDGALLGDVVTVEAAETFSLNNLGRFADKLP

SEPRENIVYQCWERFCQELGKQIPVAMTLEKNMPIGSGLGSSACSVVAALMAMNEHCG

KPLNDTRLLALMGELEGRISGSIHYDNVAPCFLGGMQLMIEENDIISQQVPGFDEWLWV

LAYPGIKVSTAEARAILPAQYRRQDCIAHGRHLAGFIHACYSRQPELAAKLMKDVIAEP

YRERLLPGFRQARQAVAEIGAVASGISGSGPTLFALCDKPETAQRVADWLGKNYLQNQ

EGFVHICRLDTAGARVLEN 

310 33583.89254 5.252686 5.392334 5.658936 5.360596 5.608154 5.303467 

4 YP_001728987.1 threonine synthase [Escherichia coli str. 

K-12 substr. DH10B] 

MKLYNLKDHNEQVSFAQAVTQGLGKNQGLFFPHDLPEFSLTEIDEMLKLDFVTRSAKIL

SAFIGDEIPQEILEERVRAAFAFPAPVANVESDVGCLELFHGPTLAFKDFGGRFMAQMLT

HIAGDKPVTILTATSGDTGAAVAHAFYGLPNVKVVILYPRGKISPLQEKLFCTLGGNIET

VAIDGDFDACQALVKQAFDDEELKVALGLNSANSINISRLLAQICYYFEAVAQLPQETR

NQLVVSVPSGNFGDLTAGLLAKSLGLPVKRFIAATNVNDTVPRFLHDGQWSPKATQAT

LSNAMDVSQPNNWPRVEELFRRKIWQLKELGYAAVDDETTQQTMRELKELGYTSEPH

AAVAYRALRDQLNPGEYGLFLGTAHPAKFKESVEAILGETLDLPKELAERADLPLLSHN

LPADFAALRKLMMNHQ 

428 47066.21502 4.998779 5.068604 5.405029 5.119385 5.335205 5.043213 

5 YP_001728988.1 hypothetical protein ECDH10B_0005 

[Escherichia coli str. K-12 substr. 

DH10B] 

MKKMQSIVLALSLVLVAPMAAQAAEITLVPSVKLQIGDRDNRGYYWDGGHWRDHGW

WKQHYEWRGNRWHLHGPPPPPRHHKKAPHDHHGGHGPGKHHR 

98 11329.76301 10.671143 10.773682 10.158447 10.568604 10.429443 10.993408 

6 YP_001728989.1 hypothetical protein ECDH10B_0006 

[Escherichia coli str. K-12 substr. 

DH10B] 

MLILISPAKTLDYQSPLTTTRYTLPELLDNSQQLIHEARKLTPPQISTLMRISDKLAGINA

ARFHDWQPDFTPANARQAILAFKGDVYTGLQAETFSEDDFDFAQQHLRMLSGLYGVL

RPLDLMQPYRLEMGIRLENARGKDLYQFWGDIITNKLNEALAAQGDNVVINLASDEYF

KSVKPKKLNAEIIKPVFLDEKNGKFKIISFYAKKARGLMSRFIIENRLTKPEQLTGFNSEG

YFFDEDSSSNGELVFKRYEQR 

258 29549.30289 7.36792 7.726807 7.477783 7.660889 7.521729 7.265381 

7 YP_001728990.1 transporter [Escherichia coli str. K-12 

substr. DH10B] 

MPDFFSFINSVLWGSVMIYLLFGAGCWFTFRTGFVQFRYIRQFGKSLKNSIHPQPGGLTS

FQSLCTSLAARVGSGNLAGVALAITAGGPGAVFWMWVAAFIGMATSFAECSLAQLYK

ERDVNGQFRGGPAWYMARGLGMRWMGVLFAVFLLIAYGIIFSGVQANAVARALSFSF

DFPPLVTGIILAVFTLLAITRGLHGVARLMQGFVPLMAIIWVLTSLVICVMNIGQLPHVI

WSIFESAFGWQEAAGGAAGYTLSQAITNGFQRSMFSNEAGMGSTPNAAAAAASWPPH

PAAQGIVQMIGIFIDTLVICTASAMLILLAGNGTTYMPLEGIQLIQKAMRVLMGSWGAE

FVTLVVILFAFSSIVANYIYAENNLFFLRLNNPKAIWCLRICTFATVIGGTLLSLPLMWQL

ADIIMACMAITNLTAILLLSPVVHTIASDYLRQRKLGVRPVFDPLRYPDIGRQLSPDAWD

DVSQE 

476 51610.72194 8.451904 8.715576 8.620361 8.63501 8.986572 8.532471 

8 YP_001728991.1 transaldolase B [Escherichia coli str. K-

12 substr. DH10B] 

MTDKLTSLRQYTTVVADTGDIAAMKLYQPQDATTNPSLILNAAQIPEYRKLIDDAVAW

AKQQSNDRAQQIVDATDKLAVNIGLEILKLVPGRISTEVDARLSYDTEASIAKAKRLIKL

YNDAGISNDRILIKLASTWQGIRAAEQLEKEGINCNLTLLFSFAQARACAEAGVFLISPF

VGRILDWYKANTDKKEYAPAEDPGVVSVSEIYQYYKEHGYETVVMGASFRNIGEILEL

AGCDRLTIAPALLKELAESEGAIERKLSYTGEVKARPARITESEFLWQHNQDPMAVDKL

AEGIRKFAIDQEKLEKMIGDLL 

317 35179.30972 4.821045 4.840088 5.2146 4.960693 5.138428 4.871826 
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(Table B4). Contd….. 

ProtID Orf_name Computer annotation Sequences length protMass pI_wiki pI_EMB pI_DTA pI_Sol pI_Sil pI_Rod 

9 YP_001728992.1 molybdochelatase [Escherichia coli str. 

K-12 substr. DH10B] 

MNTLRIGLVSISDRASSGVYQDKGIPALEEWLTSALTTPFELETRLIPDEQAIIEQTLCELV

DEMSCHLVLTTGGTGPARRDVTPDATLAVADREMPGFGEQMRQISLHFVPTAILSRQV

GVIRKQALILNLPGQPKSIKETLEGVKDAEGNVVVHGIFASVPYCIQLLEGPYVETAPEV

VAAFRPKSARRDVSE 

195 21191.02092 4.636963 4.662354 5.011475 4.789307 4.979736 4.713135 

10 YP_001728993.1 inner membrane protein associated with 

acetate transport [Escherichia coli str. 

K-12 substr. DH10B] 

MGNTKLANPAPLGLMGFGMTTILLNLHNVGYFALDGIILAMGIFYGGIAQIFAGLLEYK

KGNTFGLTAFTSYGSFWLTLVAILLMPKLGLTDAPNAQFLGVYLGLWGVFTLFMFFGT

LKGARVLQFVFFSLTVLFALLAIGNIAGNAAIIHFAGWIGLICGASAIYLAMGEVLNEQF

GRTVLPIGESH 

188 20039.64122 8.16626 8.44458 8.158936 8.605713 8.415283 8.122314 

11 YP_001728994.1 hypothetical protein ECDH10B_0011 

[Escherichia coli str. K-12 substr. 

DH10B] 

MNVNYLNDSDLDFLQHCSEEQLANFARLLTHNEKGKTRLSSVLMRNELFKSMEGHPE

QHRRNWQLIAGELQHFGGDSIANKLRGHGKLYRAILLDVSKRLKLKADKEMSTFEIEQ

QLLEQFLRNTWKKMDEEHKQEFLHAVDARVNELEELLPLLMKDKLLAKGVSHLLSSQ

LTRILRTHAAMSVLGHGLLRGAGLGGPVGAALNGVKAVSGSAYRVTIPAVLQIACLRR

MVSATQV 

237 26630.06438 9.806885 9.924072 9.323486 9.762939 9.645752 10.158447 

12 YP_001728995.1 hypothetical protein ECDH10B_0012 

[Escherichia coli str. K-12 substr. 

DH10B] 

MRVSWLESKCDTPFANNLSFISSGSSSSSSFTLASTACRNSCLCSSSIFFQVLRRNCSSNC

CSISNVDISLSAFSFNRFETSSKMARYNLPCPRSLLAILSPPKCCNSPAISCQLRRCCSGCP

SIDLNSSLRISTLERRVLPFSLWVSNRAKFANCSSLQC 

161 17607.42598 8.437256 8.759521 8.708252 8.620361 9.19165 8.569092 

13 YP_001728996.1 hypothetical protein ECDH10B_0013 

[Escherichia coli str. K-12 substr. 

DH10B] 

MKSVFTISASLAISLMLCCTAQANDHKLLGAIAMPRNETNDLALKLPVCRIVKRIQLSA

DHGDLQLSGASVYFKAARSASQSLNIPSEIKEGQTTDWININSDNDNKRCVSKITFSGHT

VNSSDMATLKIIGDD 

134 14454.33549 7.616943 7.961182 7.814697 7.829346 8.158936 7.682861 

14 YP_001728997.1 chaperone Hsp70, co-chaperone with 

DnaJ [Escherichia coli str. K-12 substr. 

DH10B] 

MGKIIGIDLGTTNSCVAIMDGTTPRVLENAEGDRTTPSIIAYTQDGETLVGQPAKRQAVT

NPQNTLFAIKRLIGRRFQDEEVQRDVSIMPFKIIAADNGDAWVEVKGQKMAPPQISAEV

LKKMKKTAEDYLGEPVTEAVITVPAYFNDAQRQATKDAGRIAGLEVKRIINEPTAAAL

AYGLDKGTGNRTIAVYDLGGGTFDISIIEIDEVDGEKTFEVLATNGDTHLGGEDFDSRLI

NYLVEEFKKDQGIDLRNDPLAMQRLKEAAEKAKIELSSAQQTDVNLPYITADATGPKH

MNIKVTRAKLESLVEDLVNRSIEPLKVALQDAGLSVSDIDDVILVGGQTRMPMVQKKV

AEFFGKEPRKDVNPDEAVAIGAAVQGGVLTGDVKDVLLLDVTPLSLGIETMGGVMTTL

IAKNTTIPTKHSQVFSTAEDNQSAVTIHVLQGERKRAADNKSLGQFNLDGINPAPRGMP

QIEVTFDIDADGILHVSAKDKNSGKEQKITIKASSGLNEDEIQKMVRDAEANAEADRKF

EELVQTRNQGDHLLHSTRKQVEEAGDKLPADDKTAIESALTALETALKGEDKAAIEAK

MQELAQVSQKLMEIAQQQHAQQQTAGADASANNAKDDDVVDAEFEEVKDKK 

638 69054.47579 4.560791 4.579834 4.973389 4.681396 4.852783 4.573486 

15 YP_001728998.1 chaperone Hsp40, co-chaperone with 

DnaK [Escherichia coli str. K-12 

substr. DH10B] 

MAKQDYYEILGVSKTAEEREIRKAYKRLAMKYHPDRNQGDKEAEAKFKEIKEAYEVL

TDSQKRAAYDQYGHAAFEQGGMGGGGFGGGADFSDIFGDVFGDIFGGGRGRQRAAR

GADLRYNMELTLEEAVRGVTKEIRIPTLEECDVCHGSGAKPGTQPQTCPTCHGSGQVQ

MRQGFFAVQQTCPHCQGRGTLIKDPCNKCHGHGRVERSKTLSVKIPAGVDTGDRIRLA

GEGEAGEHGAPAGDLYVQVQVKQHPIFEREGNNLYCEVPINFAMAALGGEIEVPTLDG

RVKLKVPGETQTGKLFRMRGKGVKSVRGGAQGDLLCRVVVETPVGLNERQKQLLQEL

QESFGGPTGEHNSPRSKSFFDGVKKFFDDLTR 

376 41056.47279 7.587646 7.924561 7.843994 7.726807 8.195557 7.682861 

16 YP_001728999.1 IS186/IS421 transposase [Escherichia 

coli str. K-12 substr. DH10B] 

MNYSHDNWSAILAHIGKPEELDTSARNAGALTRRREIRDAATLLRLGLAYGPGGMSLR

EVTAWAQLHDVATLSDVALLKRLRNAADWFGILAAQTLAVRAAVTGCTSGKRLRLV

DGTAISAPGGGSAEWRLHMGYDPHTCQFTDFELTDSRDAERLDRFAQTADEIRIADRGF

GSRPECIRSLAFGEADYIVRVHWRGLRWLTAEGMRFDMMGFLRGLDCGKNGETTVMI

GNSGNKKAGAPFPARLIAVSLPPEKALISKTRLLSENRRKGRVVQAETLEAAGHVLLLT

SLPEDEYSAEQVADCYRLRWQIELAFKRLKSLLHLDALRAKEPELAKAWIFANLLAAFL

IDDIIQPSLDFPPRSAGSEKKN 

370 40865.22403 8.437256 8.715576 8.532471 8.664307 8.906006 8.517822 

17 YP_001729000.1 regulatory protein for HokC, overlaps 

CDS of hokC [Escherichia coli str. K-

12 substr. DH10B] 

MLNTCRVPLTDRKVKEKRAMKQHKAMIVALIVICITAVVAALVTRKDLCEVHIRTGQT

EVAVFTAYESE 

69 7719.162545 9.228271 9.440674 9.059814 9.491943 9.447998 9.411377 

18 YP_001729001.1 toxic membrane protein, small 

[Escherichia coli str. K-12 substr. 

DH10B] 

MKQHKAMIVALIVICITAVVAALVTRKDLCEVHIRTGQTEVAVFTAYESE 50 5479.921998 7.023682 7.419189 7.287354 7.148193 7.397217 7.009033 

19 YP_001729002.1 sodium-proton antiporter [Escherichia 

coli str. K-12 substr. DH10B] 

MKHLHRFFSSDASGGIILIIAAILAMIMANSGATSGWYHDFLETPVQLRVGSLEINKNML

LWINDALMAVFFLLVGLEVKRELMQGSLASLRQAAFPVIAAIGGMIVPALLYLAFNYA

DPITREGWAIPAATDIAFALGVLALLGSRVPLALKIFLMALAIIDDLGAIIIIALFYTNDLS

MASLGVAAVAIAVLAVLNLCGARRTGVYILVGVVLWTAVLKSGVHATLAGVIVGFFIP

LKEKHGRSPAKRLEHVLHPWVAYLILPLFAFANAGVSLQGVTLDGLTSILPLGIIAGLLI

GKPLGISLFCWLALRLKLAHLPEGTTYQQIMVVGILCGIGFTMSIFIASLAFGSVDPELIN

WAKLGILVGSISSAVIGYSWLRVRLRPSV 

388 41310.87065 9.609131 9.550537 9.19165 9.52124 9.440674 9.565186 
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(Table B4). Contd….. 

ProtID Orf_name Computer annotation Sequences length protMass pI_wiki pI_EMB pI_DTA pI_Sol pI_Sil pI_Rod 

20 YP_001729003.1 DNA-binding transcriptional activator 

[Escherichia coli str. K-12 substr. 

DH10B] 

MSMSHINYNHLYYFWHVYKEGSVVGAAEALYLTPQTITGQIRALEERLQGKLFKRKGR

GLEPSELGELVYRYADKMFTLSQEMLDIVNYRKESNLLFDVGVADALSKRLVSSVLNA

AVVEGEPIHLRCFESTHEMLLEQLSQHKLDMIISDCPIDSTQQEGLFSVRIGECGVSFWC

TNPPPEKPFPACLEERRLLIPGRRSMLGRKLLNWFNSQGLNVEILGEFDDAALMKAFGA

MHNAIFVAPTLYAYDFYADKTVVEIGRVENVMEEYHAIFAERMIQHPAVQRICNTDYS

ALFSPAVR 

301 34244.23491 5.531982 5.83667 5.957275 5.589111 5.893799 5.557373 

21 YP_001729004.1 IS1 transposase InsAB' [Escherichia 

coli str. K-12 substr. DH10B] 

MPGNSPHYGRWPQHDFTSLKKLRPQSVTSRIQPGSDVIVCAEMDEQWGYVGAKSRQR

WLFYAYDSLRKTVVAHVFGERTMATLGRLMSLLSPFDVVIWMTDGWPLYESRLKGKL

HVISKRYTQRIERHNLNLRQHLARLGRKSLSFSKSVELHDKVIGHYLNIKHYQ 

167 19534.19771 10.627197 10.64917 10.121826 10.473389 10.348877 10.795654 

22 YP_001729005.1 IS1 repressor protein InsA [Escherichia 

coli str. K-12 substr. DH10B] 

MASVSISCPSCSATDGVVRNGKSTAGHQRYLCSHCRKTWQLQFTYTASQPGTHQKIID

MAMNGVGCRATARIMGVGLNTILRHLKNSGRSR 

91 9843.868046 10.773682 10.861572 10.282959 10.678467 10.539307 10.868896 

23 YP_001729006.1 30S ribosomal subunit protein S20 

[Escherichia coli str. K-12 substr. 

DH10B] 

MANIKSAKKRAIQSEKARKHNASRRSMMRTFIKKVYAAIEAGDKAAAQKAFNEMQPI

VDRQAAKGLIHKNKAARHKANLTAQINKLA 

87 9660.310005 11.689209 11.828369 11.183838 11.674561 11.381592 11.806396 

24 YP_001729007.1 hypothetical protein ECDH10B_0025 

[Escherichia coli str. K-12 substr. 

DH10B] 

MCRHSLRSDGAGFYQLAGCEYSFSAIKIAAGGQFLPVICAMAMKSHFFLISVLNRRLTL

TAVQGILGRFSLF 

72 7867.057684 10.04126 9.975342 9.638428 9.982666 9.880127 9.968018 

25 YP_001729008.1 bifunctional riboflavin kinase and FAD 

synthetase [Escherichia coli str. K-12 

substr. DH10B] 

MKLIRGIHNLSQAPQEGCVLTIGNFDGVHRGHRALLQGLQEEGRKRNLPVMVMLFEPQ

PLELFATDKAPARLTRLREKLRYLAECGVDYVLCVRFDRRFAALTAQNFISDLLVKHLR

VKFLAVGDDFRFGAGREGDFLLLQKAGMEYGFDITSTQTFCEGGVRISSTAVRQALAD

DNLALAESLLGHPFAISGRVVHGDELGRTIGFPTANVPLRRQVSPVKGVYAVEVLGLGE

KPLPGVANIGTRPTVAGIRQQLEVHLLDVAMDLYGRHIQVVLRKKIRNEQRFASLDELK

AQIARDELTAREFFGLTKPA 

313 34694.52495 9.645752 9.675049 9.235596 9.601807 9.535889 9.704346 

26 YP_001729009.1 isoleucyl-tRNA synthetase [Escherichia 

coli str. K-12 substr. DH10B] 

MSDYKSTLNLPETGFPMRGDLAKREPGMLARWTDDDLYGIIRAAKKGKKTFILHDGPP

YANGSIHIGHSVNKILKDIIVKSKGLSGYDSPYVPGWDCHGLPIELKVEQEYGKPGEKFT

AAEFRAKCREYAATQVDGQRKDFIRLGVLGDWSHPYLTMDFKTEANIIRALGKIIGNG

HLHKGAKPVHWCVDCRSALAEAEVEYYDKTSPSIDVAFQAVDQDALKAKFAVSNVN

GPISLVIWTTTPWTLPANRAISIAPDFDYALVQIDGQAVILAKDLVESVMQRIGVTDYTIL

GTVKGAELELLRFTHPFMGFDVPAILGDHVTLDAGTGAVHTAPGHGPDDYVIGQKYGL

ETANPVGPDGTYLPGTYPTLDGVNVFKANDIVVALLQEKGALLHVEKMQHSYPCCWR

HKTPIIFRATPQWFVSMDQKGLRAQSLKEIKGVQWIPDWGQARIESMVANRPDWCISR

QRTWGVPMSLFVHKDTEELHPRTLELMEEVAKRVEVDGIQAWWDLDAKEILGDEADQ

YVKVPDTLDVWFDSGSTHSSVVDVRPEFAGHAADMYLEGSDQHRGWFMSSLMISTA

MKGKAPYRQVLTHGFTVDGQGRKMSKSIGNTVSPQDVMNKLGADILRLWVASTDYT

GEMAVSDEILKRAADSYRRIRNTARFLLANLNGFDPAKDMVKPEEMVVLDRWAVGCA

KAAQEDILKAYEAYDFHEVVQRLMRFCSVEMGSFYLDIIKDRQYTAKADSVARRSCQT

ALYHIAEALVRWMAPILSFTADEVWGYLPGEREKYVFTGEWYEGLFGLADSEAMNDA

FWDELLKVRGEVNKVIEQARADKKVGGSLEAAVTLYAEPELSAKLTALGDELRFVLLT

SGATVADYNDAPADAQQSEVLKGLKVALSKAEGEKCPRCWHYTQDVGKVAEHAEIC

GRCVSNVAGDGEKRKFA 

938 104212.5416 5.563721 5.868408 6.008057 5.601807 5.906494 5.557373 

27 YP_001729010.1 prolipoprotein signal peptidase (signal 

peptidase II) [Escherichia coli str. K-12 

substr. DH10B] 

MSQSICSTGLRWLWLVVVVLIIDLGSKYLILQNFALGDTVPLFPSLNLHYARNYGAAFS

FLADSGGWQRWFFAGIAIGISVILAVMMYRSKATQKLNNIAYALIIGGALGNLFDRLWH

GFVVDMIDFYVGDWHFATFNLADTAICVGAALIVLEGFLPSRAKKQ 

164 18126.52111 8.437256 8.686279 8.473877 8.781494 8.781494 8.44458 

28 YP_001729011.1 FKBP-type peptidyl-prolyl cis-trans 

isomerase (rotamase) [Escherichia coli 

str. K-12 substr. DH10B] 

MSESVQSNSAVLVHFTLKLDDGTTAESTRNNGKPALFRLGDASLSEGLEQHLLGLKVG

DKTTFSLEPDAAFGVPSPDLIQYFSRREFMDAGEPEIGAIMLFTAMDGSEMPGVIREING

DSITVDFNHPLAGQTVHFDIEVLEIDPALEA 

149 16052.92173 4.040283 4.059326 4.433838 4.141846 4.300537 4.02124 

29 YP_001729012.1 1-hydroxy-2-methyl-2-(E)-butenyl 4-

diphosphate reductase, 4Fe-4S protein 

[Escherichia coli str. K-12 substr. 

DH10B] 

MQILLANPRGFCAGVDRAISIVENALAIYGAPIYVRHEVVHNRYVVDSLRERGAIFIEQIS

EVPDGAILIFSAHGVSQAVRNEAKSRDLTVFDATCPLVTKVHMEVARASRRGEESILIG

HAGHPEVEGTMGQYSNPEGGMYLVESPDDVWKLTVKNEEKLSFMTQTTLSVDDTSDV

IDALRKRFPKIVGPRKDDICYATTNRQEAVRALAEQAEVVLVVGSKNSSNSNRLAELAQ

RMGKRAFLIDDAKDIQEEWVKEVKCVGVTAGASAPDILVQNVVARLQQLGGGEAIPLE

GREENIVFEVPKELRVDIREVD 

316 34734.93683 4.909912 4.954346 5.303467 5.049561 5.252686 4.973389 
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30 YP_001729013.1 ribonucleoside hydrolase 3 [Escherichia 

coli str. K-12 substr. DH10B] 

MRLPIFLDTDPGIDDAVAIAAAIFAPELDLQLMTTVAGNVSVEKTTRNALQLLHFWNAE

IPLAQGAAVPLVRAPRDAASVHGESGMAGYDFVEHNRKPLGIPAFLAIRDALMRAPEP

VTLVAIGPLTNIALLLSQCPECKPYIRRLVIMGGSAGRGNCTPNAEFNIAADPEAAACVF

RSGIEIVMCGLDVTNQAILTPDYLSTLPQLNRTGKMLHALFSHYRSGSMQSGLRMHDL

CAIAWLVRPDLFTLKPCFVAVETQGEFTSGTTVVDIDGCLGKPANVQVALDLDVKGFQ

QWVAEVLALAS 

304 32521.71241 5.02417 5.100342 5.443115 5.113037 5.32251 5.030518 

31 YP_001729014.1 dihydrodipicolinate reductase 

[Escherichia coli str. K-12 substr. 

DH10B] 

MHDANIRVAIAGAGGRMGRQLIQAALALEGVQLGAALEREGSSLLGSDAGELAGAGK

TGVTVQSSLDAVKDDFDVFIDFTRPEGTLNHLAFCRQHGKGMVIGTTGFDEAGKQAIR

DAAADIAIVFAANFSVGVNVMLKLLEKAAKVMGDYTDIEIIEAHHRHKVDAPSGTALA

MGEAIAHALDKDLKDCAVYSREGHTGERVPGTIGFATVRAGDIVGEHTAMFADIGERL

EITHKASSRMTFANGAVRSALWLSGKESGLFDMRDVLDLNNL 

273 28720.56185 5.32251 5.551025 5.760498 5.373291 5.652588 5.32251 

32 YP_001729015.1 carbamoyl phosphate synthetase small 

subunit, glutamine amidotransferase 

[Escherichia coli str. K-12 substr. 

DH10B] 

MIKSALLVLEDGTQFHGRAIGATGSAVGEVVFNTSMTGYQEILTDPSYSRQIVTLTYPHI

GNVGTNDADEESSQVHAQGLVIRDLPLIASNFRNTEDLSSYLKRHNIVAIADIDTRKLTR

LLREKGAQNGCIIAGDNPDAALALEKARAFPGLNGMDLAKEVTTAEAYSWTQGSWTL

TGGLPEAKKEDELPFHVVAYDFGAKRNILRMLVDRGCRLTIVPAQTSAEDVLKMNPDG

IFLSNGPGDPAPCDYAITAIQKFLETDIPVFGICLGHQLLALASGAKTVKMKFGHHGGNH

PVKDVEKNVVMITAQNHGFAVDEATLPANLRVTHKSLFDGTLQGIHRTDKPAFSFQGH

PEASPGPHDAAPLFDHFIELIEQYRKTAK 

382 41387.12127 5.919189 6.344482 6.376221 5.906494 6.274658 5.893799 

33 YP_001729016.1 carbamoyl-phosphate synthase large 

subunit [Escherichia coli str. K-12 

substr. DH10B] 

MPKRTDIKSILILGAGPIVIGQACEFDYSGAQACKALREEGYRVILVNSNPATIMTDPEM

ADATYIEPIHWEVVRKIIEKERPDAVLPTMGGQTALNCALELERQGVLEEFGVTMIGAT

ADAIDKAEDRRRFDVAMKKIGLETARSGIAHTMEEALAVAADVGFPCIIRPSFTMGGSG

GGIAYNREEFEEICARGLDLSPTKELLIDESLIGWKEYEMEVVRDKNDNCIIVCSIENFDA

MGIHTGDSITVAPAQTLTDKEYQIMRNASMAVLREIGVETGGSNVQFAVNPKNGRLIVI

EMNPRVSRSSALASKATGFPIAKVAAKLAVGYTLDELMNDITGGRTPASFEPSIDYVVT

KIPRFNFEKFAGANDRLTTQMKSVGEVMAIGRTQQESLQKALRGLEVGATGFDPKVSL

DDPEALTKIRRELKDAGADRIWYIADAFRAGLSVDGVFNLTNIDRWFLVQIEELVRLEE

KVAEVGITGLNADFLRQLKRKGFADARLAKLAGVREAEIRKLRDQYDLHPVYKRVDT

CAAEFATDTAYMYSTYEEECEANPSTDREKIMVLGGGPNRIGQGIEFDYCCVHASLALR

EDGYETIMVNCNPETVSTDYDTSDRLYFEPVTLEDVLEIVRIEKPKGVIVQYGGQTPLKL

ARALEAAGVPVIGTSPDAIDRAEDRERFQHAVERLKLKQPANATVTAIEMAVEKAKEIG

YPLVVRPSYVLGGRAMEIVYDEADLRRYFQTAVSVSNDAPVLLDHFLDDAVEVDVDAI

CDGEMVLIGGIMEHIEQAGVHSGDSACSLPAYTLSQEIQDVMRQQVQKLAFELQVRGL

MNVQFAVKNNEVYLIEVNPRAARTVPFVSKATGVPLAKVAARVMAGKSLAEQGVTKE

VIPPYYSVKEVVLPFNKFPGVDPLLGPEMRSTGEVMGVGRTFAEAFAKAQLGSNSTMK

KHGRALLSVREGDKERVVDLAAKLLKQGFELDATHGTAIVLGEAGINPRLVNKVHEGR

PHIQDRIKNGEYTYIINTTSGRRAIEDSRVIRRSALQYKVHYDTTLNGGFATAMALNAD

ATEKVISVQEMHAQIK 

1073 117749.335 4.94165 4.986084 5.341553 5.087646 5.284424 5.011475 

34 YP_001729017.1 DNA-binding transcriptional activator 

[Escherichia coli str. K-12 substr. 

DH10B] 

MCEGYVEKPLYLLIAEWMMAENRWVIAREISIHFDIEHSKAVNTLTYILSEVTEISCEVK

MIPNKLEGRGCQCQRLVKVVDIDEQIYARLRNNSREKLVGVRKTPRIPAVPLTELNREQ

KWQMMLSKSMRR 

131 15408.01419 8.686279 8.942627 8.7229 8.9646 9.096436 8.766846 

35 YP_001729018.1 acyl transferase [Escherichia coli str. K-

12 substr. DH10B] 

MSYYAFEGLIPVVHPTAFVHPSAVLIGDVIVGAGVYIGPLASLRGDYGRLIVQAGANIQ

DGCIMHGYCDTDTIVGENGHIGHGAILHGCLIGRDALVGMNSVIMDGAVIGEESIVAA

MSFVKAGFRGEKRQLLMGTPARAVRNVSDDELHWKRLNTKEYQDLVGRCHVSLHET

QPLRQMEENRPRLQGTTDVTPKR 

196 21212.76353 6.344482 6.789307 6.789307 6.319092 6.70874 6.312744 

36 YP_001729019.1 crotonobetainyl CoA hydratase 

[Escherichia coli str. K-12 substr. 

DH10B] 

MKQQGTTLPANNHTLKQYAFFAGMLSSLKKQKWRKGMSESLHLTRNGSILEITLDRPK

ANAIDAKTSFEMGEVFLNFRDDPQLRVAIITGAGEKFFSAGWDLKAAAEGEAPDADFG

PGGFAGLTEIFNLDKPVIAAVNGYAFGGGFELALAADFIVCADNASFALPEAKLGIVPDS

GGVLRLPKILPPAIVNEMVMTGRRMGAEEALRWGIVNRVVSQAELMDNARELAQQLV

NSAPLAIAALKEIYRTTSEMPVEEAYRYIRSGVLKHYPSVLHSEDAIEGPLAFAEKRDPV

WKGR 

297 32272.66332 5.830322 6.1604 6.261963 5.874756 6.185791 5.843018 
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37 YP_001729020.1 crotonobetaine CoA ligase:carnitine 

CoA ligase [Escherichia coli str. K-12 

substr. DH10B] 

MDRGAMDIIGGQHLRQMWDDLADVYGHKTALICESSGGVVNRYSYLELNQEINRTAN

LFYTLGIRKGDKVALHLDNCPEFIFCWFGLAKIGAIMVPINARLLCEESAWILQNSQACL

LVTSAQFYPMYQQIQQEDATQLRHICLTDVALPADDGVSSFTQLKNQQPATLCYAPPLS

TDDTAEILFTSGTTSRPKGVVITHYNLRFAGYYSAWQCALRDDDVYLTVMPAFHIDCQ

CTAAMAAFSAGATFVLVEKYSARAFWGQVQKYRATVTECIPMMIRTLMVQPPSANDQ

QHRLREVMFYLNLSEQEKDAFCERFGVRLLTSYGMTETIVGIIGDRPGDKRRWPSIGRV

GFCYEAEIRDDHNRPLPAGEIGEICIKGIPGKTIFKEYFLNPQATAKVLEADGWLHTGDT

GYRDEEDFFYFVDRRCNMIKRGGENVSCVELENIIAAHPKIQDIVVVGIKDSIRDEAIKA

FVVLNEGETLSEEEFFRFCEQNMAKFKVPSYLEIRKDLPRNCSGKIIRKNLK 

522 59033.40545 5.468506 5.690674 5.893799 5.53833 5.811279 5.487549 

38 YP_001729021.1 crotonobetainyl CoA:carnitine CoA 

transferase [Escherichia coli str. K-12 

substr. DH10B] 

MDHLPMPKFGPLAGLRVVFSGIEIAGPFAGQMFAEWGAEVIWIENVAWADTIRVQPNY

PQLSRRNLHALSLNIFKDEGREAFLKLMETTDIFIEASKGPAFARRGITDEVLWQHNPKL

VIAHLSGFGQYGTEEYTNLPAYNTIAQAFSGYLIQNGDVDQPMPAFPYTADYFSGLTAT

TAALAALHKVRETGKGESIDIAMYEVMLRMGQYFMMDYFNGGEMCPRMSKGKDPYY

AGCGLYKCADGYIVMELVGITQIEECFKDIGLAHLLGTPEIPEGTQLIHRIECPYGPLVEE

KLDAWLATHTIAEVKERFAELNIACAKVLTVPELESNPQYVARESITQWQTMDGRTCK

GPNIMPKFKNNPGQIWRGMPSHGMDTAAILKNIGYSENDIQELVSKGLAKVED 

405 45079.38695 4.840088 4.884521 5.227295 4.986084 5.189209 4.91626 

39 YP_001729022.1 crotonobetaine reductase subunit II, 

FAD-binding [Escherichia coli str. K-

12 substr. DH10B] 

MDFNLNDEQELFVAGIRELMASENWEAYFAECDRDSVYPERFVKALADMGIDSLLIPE

EHGGLDAGFVTLAAVWMELGRLGAPTYVLYQLPGGFNTFLREGTQEQIDKIMAFRGT

GKQMWNSAITEPGAGSDVGSLKTTYTRRNGKIYLNGSKCFITSSAYTPYIVVMARDGA

SPDKPVYTEWFVDMSKPGIKVTKLEKLGLRMDSCCEITFDDVELDEKDMFGREGNGFN

RVKEEFDHERFLVALTNYGTAMCAFEDAARYANQRVQFGEAIGRFQLIQEKFAHMAIK

LNSMKNMLYEAAWKADNGTITSGDAAMCKYFCANAAFEVVDSAMQVLGGVGIAGN

HRISRFWRDLRVDRVSGGSDEMQILTLGRAVLKQYR 

380 42512.81073 4.802002 4.827393 5.201904 4.94165 5.119385 4.846436 

40 YP_001729023.1 transporter [Escherichia coli str. K-12 

substr. DH10B] 

MKNEKRKTGIEPKVFFPPLIIVGILCWLTVRDLDAANVVINAVFSYVTNVWGWAFEWY

MVVMLFGWFWLVFGPYAKKRLGNEPPEFSTASWIFMMFASCTSAAVLFWGSIEIYYYI

STPPFGLEPNSTGAKELGLAYSLFHWGPLPWATYSFLSVAFAYFFFVRKMEVIRPSSTLV

PLVGEKHAKGLFGTIVDNFYLVALIFAMGTSLGLATPLVTECMQWLFGIPHTLQLDAIII

TCWIILNAICVACGLQKGVRIASDVRSYLSFLMLGWVFIVSGASFIMNYFTDSVGMLLM

YLPRMLFYTDPIAKGGFPQGWTVFYWAWWVIYAIQMSIFLARISRGRTVRELCFGMVL

GLTASTWILWTVLGSNTLLLIDKNIINIPNLIEQYGVARAIIETWAALPLSTATMWGFFIL

CFIATVTLVNACSYTLAMSTCREVRDGEEPPLLVRIGWSILVGIIGIVLLALGGLKPIQTAI

IAGGCPLFFVNIMVTLSFIKDAKQNWKD 

504 56531.51581 8.019775 8.320068 8.232178 8.173584 8.627686 8.129639 

41 YP_001729024.1 electron transfer flavoprotein subunit 

[Escherichia coli str. K-12 substr. 

DH10B] 

MKIITCYKCVPDEQDIAVNNADGSLDFSKADAKISQYDLNAIEAACQLKQQAAEAQVT

ALSVGGKALTNAKGRKDVLSRGPDELIVVIDDQFEQALPQQTASALAAAAQKAGFDLI

LCGDGSSDLYAQQVGLLVGEILNIPAVNGVSKIISLTADTLTVERELEDETETLSIPLPAV

VAVSTDINSPQIPSMKAILGAAKKPVQVWSAADIGFNAEAAWSEQQVAAPKQRERQRI

VIEGDGEEQIAAFAENLRKVI 

256 27109.01948 4.192627 4.21167 4.598877 4.306885 4.465576 4.186279 

42 YP_001729025.1 electron transfer flavoprotein subunit 

[Escherichia coli str. K-12 substr. 

DH10B] 

MNTFSQVWVFSDTPSRLPELMNGAQALANQINTFVLNDADGAQAIQLGANHVWKLNG

KPDDRMIEDYAGVMADTIRQHGADGLVLLPNTRRGKLLAAKLGYRLKAAVSNDASTV

SVQDGKATVKHMVYGGLAIGEERIATPYAVLTISSGTFDAAQPDASRTGETHTVEWQA

PAVAITRTATQARQSNSVDLDKARLVVSVGRGIGSKENIALAEQLCKAIGAELACSRPV

AENEKWMEHERYVGISNLMLKPELYLAVGISGQIQHMVGANASQTIFAINKDKNAPIFQ

YADYGIVGDAVKILPALTAALAR 

313 33474.24833 6.716064 7.148193 7.118896 6.70874 7.067627 6.686768 

43 YP_001729026.1 oxidoreductase [Escherichia coli str. K-

12 substr. DH10B] 

MSEDIFDAIIVGAGLAGSVAALVLAREGAQVLVIERGNSAGAKNVTGGRLYAHSLEHII

PGFADSAPVERLITHEKLAFMTEKSAMTMDYCNGDETSPSQRSYSVLRSKFDAWLMEQ

AEEAGAQLITGIRVDNLVQRDGKVVGVEADGDVIEAKTVILADGVNSILAEKLGMAKR

VKPTDVAVGVKELIELPKSVIEDRFQLQGNQGAACLFAGSPTDGLMGGGFLYTNENTL

SLGLVCGLHHLHDAKKSVPQMLEDFKQHPAVAPLIAGGKLVEYSAHVVPEAGINMLPE

LVGDGVLIAGDAAGMCMNLGFTIRGMDLAIAAGEAAAKTVLSAMKSDDFSKQKLAEY

RQHLESGPLRDMRMYQKLPAFLDNPRMFSGYPELAVGVARDLFTIDGSAPELMRKKIL

RHGKKVGFINLIKDGMKGVTVL 

428 45655.55285 5.551025 5.83667 5.982666 5.595459 5.893799 5.551025 

44 YP_001729027.1 4Fe-4S ferredoxin-type protein 

[Escherichia coli str. K-12 substr. 

DH10B] 

MTSPVNVDVKLGVNKFNVDEEHPHIVVKADADKQALELLVKACPAGLYKKQDDGSV

RFDYAGCLECGTCRILGLGSALEQWEYPRGTFGVEFRYG 

95 10454.19525 5.043213 5.100342 5.443115 5.144775 5.354248 5.068604 
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45 YP_001729028.1 transporter [Escherichia coli str. K-12 

substr. DH10B] 

MQPSRNFDDLKFSSIHRRILLWGSGGPFLDGYVLVMIGVALEQLTPALKLDADWIGLLG

AGTLAGLFVGTSLFGYISDKVGRRKMFLIDIIAIGVISVATMFVSSPVELLVMRVLIGIVI

GADYPIATSMITEFSSTRQRAFSISFIAAMWYVGATCADLVGYWLYDVEGGWRWMLG

SAAIPCLLILIGRFELPESPRWLLRKGRVKECEEMMIKLFGEPVAFDEEQPQQTRFRDLF

NRRHFPFVLFVAAIWTCQVIPMFAIYTFGPQIVGLLGLGVGKNAALGNVVISLFFMLGCI

PPMLWLNTAGRRPLLIGSFAMMTLALAVLGLIPDMGIWLVVMAFAVYAFFSGGPGNL

QWLYPNELFPTDIRASAVGVIMSLSRIGTIVSTWALPIFINNYGISNTMLMGAGISLFGLLI

SVAFAPETRGMSLAQTSNMTIRGQRMG 

443 48616.51875 8.437256 8.686279 8.547119 8.649658 8.891357 8.49585 

46 YP_001729029.1 flavoprotein subunit for the KefC 

potassium efflux system [Escherichia 

coli str. K-12 substr. DH10B] 

MILIIYAHPYPHHSHANKRMLEQARTLEGVEIRSLYQLYPDFNIDIAAEQEALSRADLIV

WQHPMQWYSIPPLLKLWIDKVFSHGWAYGHGGTALHGKHLLWAVTTGGGESHFEIG

AHPGFDVLSQPLQATAIYCGLNWLPPFAMHCTFICDDETLEGQARHYKQRLLEWQEAH

HG 

176 20139.01068 6.109619 6.562256 6.562256 6.084229 6.471436 6.077881 

 


