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Analise de Bioinformatica
Ferramentas computacionais (gDNA, cDNA,
sequéncia de aminoacidos e desenho de

primers)



Bioinformatica: Base de Dados
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Genomic epidemiology of hCoV-19

Comment on recent variants and spike protein changes

As seen on many occasions before, mutations are naturally expected for

viruses and are most often simply neutral regional markers useful for ,”' N
contact tracing. The changes seen have rarely affected viral fitness and !
almost never affected clinical outcome but the detailed effects of these +
mutations remain to be determined fully. Changes in the spike protein s
have relevance for potential effects on both host receptor as well as ==
antibody binding with possible consequences for infectivity, transmission
potential and antibody and vaccine escape. Actual effects need to be measured and verified experimentally. hCoV-19 data sharin g via GISAID
As has become evident, these few S gene mutations and some deletions are found in multiple genomic
contexts (different clades in different countries) that may be an early indication for some potential advantage
for these viruses but needs to be verified and does not necessarily mean change in clinical severity or 1 ,225,793
transmission efficiency. = read more submissions
(L X JoX X X ]
Enabled by data shared via GISAID

hCoV-19 Submission Tracking hCoV-19 Tracking of Variants
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o
Status of Detection Systems
University of Turin (Italy)
Diaanostic detection of 2019-nCoV bv real-time

a
GISAID Resources

Public-Private Partnerships of the GISAID Initiative e~ Crmoenlials
Register here and join thousands of
The GISAID Initiative involves public-private-partnerships between the Initiative's administrative % researchers around the globe.
arm Freunde of GISAID e.V., a registered non-profit association, and governments of AR
the Federal Republic of Germany, the official host of the GISAID platform, Singapore and the >
United States of America, with support from private and corporate philanthropy. hosted by the Frequently Asked Queanns
Fedsenl g::::::; Answers about the GISAID Initiative

https://www.gisaid.org/



Analise de Bioinformatica

Atividades:

1- Na sequéncia de interesse, analisar, identifique/determine:

a- A sequéncia corresponde a um organismo procariotico ou eucariotico. Justifique.

b- Determinar a presenca de exons/introns, regido reguladora, regido codificadora,

tamanho e localizagao.

c- A fase de leitura aberta (ORF, open reading frame), presente na sequéncia.

d- Proteina(s) codificadas e determine: peso molecular, pl, composicao de aminoacidos.

e- Faca uma figura mostrando:

(i) asequéncia de nucleotideos e de aminoacidos, determinada, e

(ii) a estrutura génica prevista para o locus gendmico que contém os genes
identificados.

f- Desenhe os oligonucleotideos (primers) correspondentes para a clonagem do gene(s),

com a finalidade de obtencao e purificacao da proteina recombinante. Utilize o vetor de

expressao de sua preferéncia.

g- Faca uma figura mostrando a construcao e o plasmideo recombinante obtido a partir

do item f.



Sequéncia de Interesse

>Problema (2320 bp)
CTTCTTTATTGGGTAATATACAGCCAGGCGGGGATGAAGCTCATTAGCCGCCACTCAAGGCTATACAATGTTGCCAACTCTCCGGGC
TTTATCCTGTGCTCCCGAATACCACATCGTGATGATGCTTCAGCGCACGGAAGTCACAGACACCGCCTGTATAAAAGGGGGACTGT
GACCCTGTATGAGGCGCAACATGGTCTCACAGCAGCTCACCTGAAGAGGCTTGTAAGATCACCCTCTGTGTATTGCACCATGATTGT
CGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCTGG
TAATTATGTGAACCCTCTCAAGAGACCCAAATACTGAGATATGTCAAGGGGCCAATGTGGTGGCCAGAATTGGTCGGGTCCGACTT
GCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTGTCTTCCCGGCGCTGCAAGCTCAAGCTCGTCCACGC
GCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACCAGA
GTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCT
GAAGTTAGCAGCCTCGCTATTCCTAGCTTGACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAAAGGTTCCCTCTTTTATGTG
GCTGTAGGTCCTCCCGGAACCAAGGCAATCTGTTACTGAAGGCTCATCATTCACTGCAGAGATACTCTTGACAAGACCCCTCTCATG
GAGCAAACCTTGGCCGACATCCGCACCGCCAACAAGAATGGCGGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATC
GCGATTGCGCTGCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGGTGGCGTCGCCAAATATAAGAACTATATCGACACCATTCG
TCAAATTGTCGTGGAATATTCCGATATCCGGACCCTCCTGGTTATTGGTATGAGTTTAAACACCTGCCTCCCCCCCCCCTTCCCTTCCT
TTCCCGCCGGCATCTTGTCGTTGTGCTAACTATTGTTCCCTCTTCCAGAGCCTGACTCTCTTGCCAACCTGGTGACCAACCTCGGTAC
TCCAAAGTGTGCCAATGCTCAGTCAGCCTACCTTGAGTGCATCAACTACGCCGTCACACAGCTGAACCTTCCAAATGTTGCGATGTA
TTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAAGACCCGGCCGCTCAGCTATTTGCAAATGTTTACAAGAAT
GCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAACGGGTGGAACATTACCAGCCCCCCATCGTACAC
GCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGGACCTCTTCTTGCCAATCACGGCTGGTCCAACGCCTTCTT
CATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATT
TGGTATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACC
AGCGACAGCAGTGCGCCACGATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCC
AAGCCTACTTTGTGCAGCTTCTCACAAACGCAAACCCATCGTTCCTGTAAGGCTTTCGTGACCGGGCTTCAAACAATGATGTGCGAT
GGTGTGGTTCCCGGTTGGCGGAGTCTTTGTCTACTTTGGTTGTCTGTCGCAGGTCGGTAGACCGCAAATGAGCAACTGATGGATTG
TTGCCAGCGATACTATAATTCACATGGATGGTCTTTGTCGATCAGTAGCTAGTGAGAGAGAGAGAACATCTATCCACAATGTCGAGT
GTCTATTAGACATACTCCGAGAATAAAGTCAACTGTGTCTGTGATCTAAAGATCGATTCGGCAGTCGAGTAGCGTATAACAACTCCG
AGTACCAGCAAAAGCACGTCGTGACAGGAGCAGGGCTTTGCCAACTGCGCAACCTTGCTTGAATGAGGATACACGGGGTGCAAC
ATGGCTGTACTGATCCATCGCAACCAAAATTTCTGTTTATAGATCAAGCTGGTAGATTCCAATTACTCCACCTCTT



a- A sequéncia corresponde a um organismo procaridtico ou eucariotico? Justifique.

Ferramenta: Translate - Expasy

Translate

Expasy =

]
'l:l' Programmatic access ‘r

Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein sequence.
Output format
DNA or RNA sequence O Verbose: Met, Stop, spaces between residues
® Compact: M, -, no spaces
Please enter a DNA or RNA seguence - numbers and blanks are ignored o Includes nucleotide sequence
O Includes nucleotide sequence, no spaces

DNA strands
forward reverse

Genetic codes - See NCBI's genetic codes

I Standard

reset TRANSLATE!

ﬂ Expasy is operated by the SIB Swiss Institute of Bioinformatics | Terms of Use Back to the top

https://web.expasy.org/translate/



~5'3 Frame 1
LLYWVIYSQOACGMELI SRHSRLYNVANSEGFILCSRIPHRDDASAHGSHRHRLYKRGTVTLYEAQHGLTARHLERLVRSPSVYCTMIVGI LT TLATLATIAASVELEERQACS SVW-LOEPSQETO I LRYVEC PMWWPELVGSDLLCFREEMR
LLORLLLPVSSRRCKLELVHARRVDDFSSI PHNI PVELRDASTHEY Y YOSTSSRIGNRYVFROPFCHGHSLGOCILRL -S-QPRY 3 - LDWSHGHC CSSCREGSLEYVAVE PPGTRAI CY-RLI THCRDTLDK TP LMEQTLAD I RTANENGGH
YAGOFVVYDLPDRDCAATASNGEYSTADGEVARYENYIDT IROIVVEYSDIRTLLVIGMS LNTCLPPPFPSFPAGILSLC - LLFPLPE PDSLANLVTNLGTPRCANAQSAYLEC INYAVT OLNL PNVAMY LDAGHAGWL.GWPANQDPAROLE
ANVYENASSPRALRGLATNVANYNGWNITSPESYTOCNAVYNEKLY THAT GPLILANHGWSNAFFI TDOGREGROPTCO0OWGDWCNVIGTGFGIRPSANT GDSLL DS FVWVEPGGECDETSDSSAPRFDSHCALPDALQPAPQAGAWFQRYF
VOLLTNANPSFL-GFRDRASNNDVRWCGSRILARSLSTLVVCRRSVDRE-ATDCLLPAIL-FTWMVEVDO- LVREREHLSTMS SVY - TY SENKVNCVCDLE IDSAVE-RITTPSTSRSTS-QEQGFANCATLLE-GYTGCNMAVL.THRNONFC
L-IKLVDSNYSTS

~5'3 Frame 2

FFIG-YTARRG-SSLAATOGYTMLPTLRALSCAPEYHIVMMLORTEVTDTACIEGGL - PCMRRNMVSOOLT-RGL-DHPLCIAP-LSAFSPRWLEWPHSQLVCL-RSGELAQASGNYVNPLERPRY -DMSRGOCGGONWSGPTCCASGSTCV
¥SNDYYSOCLPGAASSSSSTRAARSTTSEVSPTTSRSSSATPPPGSTTTRVPPVGSGTATY SGNPFVGVT PWANAYYASEVSSLAT PSLTGAMATARRAVARVPSFMWL - VLPEPROSVIEGSSFTAEILLTRPLSWSKPWPT SAPPTEMAVT
MPDSLWCMTCRIATALPLPEMANTLLPMVASPNIRTISTPFVELSWNIPISGPSWLLV-V-TPASPPPSLPFPPASCRCANYCSLFOSLTLLPTW-PTSVLOSVPMLSOPTLSASTTPSHS-TFCOMLRCIWT LAMODGLAGROTETRPLSYL
OMFTEMHRLRELFADWOPMS PTTTGGTLPAPHRTREATLSTTRSCTSTLLDLFLPITAGPTPSSSLIKVDRESSLPDSNSGETGAM-SAPDLVFAHPOTLGTRCWIRLSGSSOARSVTAPATAVREHDLT PTVRSOMPCNRRLELVLGSKPTL
CSFSOTOTHRSCRAFVTGLOTMMCDGVVPGWRSLCLLWLSVAGR-TANEQIMDCCORYYNSHGWSLSISS-—ERENIYPOQCRVSIRHTPRIKSTVSVI-RSIROSSSV-QLRVPARARRDRSRALPTAOPCLNEDTRGATWLY -STATKISV
YRSSW-IPITFPL

~5'3" Frame 3

SLLGNIQPGGDEAH-PPLEAIQCCOLSGLYPVLPNTTS--CFSARRSQTPPV-KGDCDPV-GATWSHSSSPEEACRITLCVLHHDCRHSHHAGYAGHTRS-CASRGAASLLERLVIM-TLSRDPNTEICQGANVVARIGRVELAVLPERHAS
TPTTITPSVFPALOAQARPRAPRRRLLEYPPOQHPGRAPRRLHLVLLLPEYLOSDREPLRIQATLLLGSLLGFPMHITPLRLAASLFLA -LEPWPLLOOLSQRFPLLCGCRS SRNQGNLLLEAHHSLORYS-QDPSHGANLGRHPHROQEWR - L
CRTVCGV-LAGSELRCPCLEWRILYCEWWRRQI-ELYRHHSSNCRGIFRYPDPPGYWYEFKHLPPPPLPFLSERHLVVVLTIVPS SRA-LSCQPGDOPRY SEVCQCSVSLP-VHQLRRHTAEPSKCCDVFGRWPCRMAWLAGKPRPGRSATC
ECLOECTIVSESSSRIGNOCROLORVEHYQPPTVHARORCLOREAVHPRYWTSSCOSRLVORLLHE-SRSIGERAAYRTATVGRLVQCDRHRIWY SPIREHWGLVAGFVCLGOARRRV-RHORQQCATI-LPLCAPRCLATGASSWCLVPSLLC
ARSHEREPIVPVELS-PGFRQ-CAMVWFEVGGVEVYFGCLSOVGRPOMSN-WIVASDTI IHMDGLCRSVASERERTSIHNVECLLDILRE-SOLCL-SKDRFGSRVAYNNSEYQORHVVTGAGLCQLENLA-MRTHGVOHGCTDPSOPKFLE
IDQAGRFQLLHL

~3'5" Frame 1
KRWSNWNLEA-S INRNFGCDGSVOPCCTECILIQARLRSWOSPAPVTTCFCWY SELLYATRLPNRSLDHRAS-LY SREMSNRHSTLWIDVLSLSLATDRORPSM-1 IVSLAT IHOLLICGLPTCDRQPE-TETPPTCNHTIAHHCLEEGHES
LTGTMGLRL-EAAQSRLGTRHOLEAPVARHLGAHSGSQIVAHCCRWCRHTRRLA- PROTNPATS POCLRMGEYOTRCRSHCTSLPTVAVR -AAFPIDLDO--RRRWT SRDWQEEVO-RGCTASRCRORCLACTMGEW-CSTRCOSWRHWLP IR
EELSETMHSCKHLOIAERPGLGLPASOATLHGORPNT SQHLEGSAV-RRS-CTOGRLTEHWHTLE VRGWS PGHOESQALEEGTIVSTTTRCRREREGRGEGERCLNS YO-PGESGYRNIPROQFDENCRY S SV IWRRHHRO-S TRHSROGORN
RDPASHTPOTVRHSYRHSCWRCGCRPRFAP-EGSCOEYLCSE--AFSNRLEWFREDLOPHKRGENLCDECCSSEHESSQARNSEARNFRGVICIGPRSDENERVA-TRSGCSREDWRYSGSSRTRWRRRGAR PECCEGY SRSRRRGARGRA-AC
SAGKTLGVIVVGVDACASGSTASRTRPILATTLAP-HISVFGSLERVHI ITRRLSKLAAPLEAH-LRVWPA-PAW-ECROSWCNTORVILOASSCELL-DHVAPHTGSQS PFYTGGVCDFRALKHHEDVVFGSTG-SPESWOHCIALSGG——
ASSPPGCILPNEE

~3'5" Frame 2

RGGVIGIYOLDL-TEILVAMDOYSHVAPRVSSFROGCAVGRALLLSRRAFAGTRSCYTLLDCRIDL-ITDTVDFILGVCLIDTRHCG-MFSLSH-LLIDEDHPCEL-YRWOQSISCSFAVYRPATDNQSRORLROPGTTPSHIIV-SPVTEA
LOERWVCVCERLHEVGLEPSTSLRERLOGIWERTVGVRESWRTAVAGAVTILARAWLDPDERIQQRVPSVCGWANTESGADHIAPVSPLLLSGRLLSRSTLISDEEGVGPAVIGEKRRSNSVDVOLLVVDSVALRVEWGAGNVPPVVVGDIGCOSA
ESSRERCILVNICE-LSGRVLVCRPAKPSCMASVOTHRNIWKVOLCDGVVIDALEVG-LSIGTLWSTEVGHOVGERVELWRRE - LAQRODAGGEGREGGGEAGV-THTNNOEGPDIGIFHDNLTNGVDIVLIFGDAT IGNRVFAIRGRGSAT
ATROVIHHELSGIVTAILVGGADVGOGLLHERGLVKSISAVNDEPSVIDCLGSGRTYSHIKEGTFATARAAAVAMAPVRLGIARLLTSEA-YATAQGVTPTRGLPEYVAVPDPTGGTLVVVEPGGGVAELDRDVVGDTREVVDAARVDELELA
APGRHWE-—-SLE-THVLPEAQOVGPDOFWPPHWPLDISOYLGLLEGFT-LPDA-ASLPLL-RHTSCECGORSORGENADNHGATHRG-SYRPLOVSCCETMLRLIOGHSPPFIOAVSVISVRE-SI ITMWY SGAODFARRVGNIV-P-VARNE
LHPRLAVYYPIKEK

~3'5" Frame 3

EVE-LESTSLIYRQRFWLRWISTAMLHEVY PHSSKVAQLARPCSCHDVLLILVLGVVIRYSTAESI FRSOTOLTLESEYV——-TLDIVDRCSLSLTSY-STRTIHVNYSIAGNNPSVAHLRSTDLROTTRKVDEDSANREPHHRTSLEFEARSREP
YRNDGFAFVRSCTE-AWNQAPA-GAGCRASGSAQWESNRGALLSLVPSHSPPGLTQTNESSNESPVERDGRIPNPVPITLHOSPHCCCPVGCFPDRP-SVMEEATLDOP-LARRGP IAWMY SESL-TALPCVYDGGLVMEHPL-LATLVANPR
BALGDDAFL-TFANS-AAGSWEAGOPSHPAWPASKY IATFGREFSCVIA-LMHSR-AD-ALAHFGVPRLVIRLARE SGSGRGNNS-HNDFMPAGKEGRGGGROVEFKLIPITRRVRISEYSTTI-RMVSI-FLYLATPPSAIEYSPFEARRAQS
RSGESYTTNCPA-LPPFLLAVRMSARVCSMRGVLSRVSLO-MMSLO-QIATVPGGPTAT-KREPLROLLOOWPWLOSS-E-RGC-LORRNMHWPRE-POORGCLNT-RFPIRLEVLW———NQVEASRSSTGMLWGILERSSTRRAWTSLSLO
BRREDTGSNSRWSRRMCFREHSKSDPTNSGHHIGPLTY LS INVS-EGSHNYQTLEQACRSSRGTLAASVASVASVVERMPTIMVOYTEGDLTSLEFR-AARVRPCCASYRVTVPLLYRRCL-LPCAEASSRCGIREHRIRPGELATLYSLEWRLMS
FIPAWLYITQ-R

Resposta:



b- Determinar presenca de exons/introns, regiao reguladora, regiao

codificadora, tamanho e localizacéo.

Ferramenta: BLAST - NCBI

BLAST® Home Recent Results Saved Strategies Help

Basic Local Alignment Search Tool
A new feature was added to Primer-BLAST.
BLAST finds regions of similarity between biological sequences. The
program compares nucleotide or protein sequences to sequence
databases and calculates the statistical significance. Learn more

We now offer the ability for user to run primer-blast from
NCBI assembly page..

Tue, 23 Feb 2021 12:00:00 EST

More BLAST news...

Ay

Web BLAST

l ‘

BLAST Genomes
Enter organism common name scientific name, or tax id m
Human Mouse Rat Microbes

https://blast.ncbi.nlm.nih.gov/Blast.cgi



BLAST © » blastx » results for RID-3T2J2RAV016

Home Recent Results Saved Strategies Help

< Edit Search Save Search Search Summary v @ How to read this report? @ BLAST Help Videos )Back to Traditional Results Page
Job Title 1 Filter Results
RID 3T2J2RAV016 Search expires on 03-25 2312 pm Download All v
. Organism only fop 20 will appear exclude
Program BLASTX @ Citation v g U
. Type common name, binomial, taxid or group name
Database nr  See details v
=+ Add organism
Query ID Icl|Query_770492
Description 1 Percent Identity E value Query Coverage
Molecule type dna to to to
Query Length 2320
Reset
Otherreports @ m
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download “ Selectcolumns ¥ Show | 100 v | @
select all 100 sequences selected GenPept Graphics
- . Max | Total Query E Per.  Acc.
DESCiptIOH SCIEI"ItIﬁ'C Rl Score Score Cover walue  Ildent | Len Accession
v b 4 v - b 4 b 4
glycoside hydrolase family 6 [Trichoderma reesei QM6a] Trichoderma reesei QM6a 591 740 62% 0.0 91.20% 471 XP_ 0063625801
Chain A,_CELLOBIOHYDROLASE || CORE PROTEIM [Trichoderma reesei] Trichoderma reesei 591 677 51% 00 9120% 365 3CBH A
Chain A _CELLOBIOHYDROLASE CELGA (FORMERLY CALLED CBH Il) [Trichoderma ... Trichoderma reesei 591 674 51% 0.0 9120% 363 1QK0 A
cellobiohydrolase Il [synthetic construct] synthetic construct 590 738 61% 0.0 91.20% 447 AER26911.1
cCellig rolase rcnoderma reese| rncnoderma reesel o ! B o -
lIbiohydrolase Il [Trichod i Trichod i 590 739 B2% 00 9091% 471 ADCB3999 1
Chain A, CELLOBIOHYDROLASE |l [Trichoderma reesei] Trichoderma reesei 589 675  51% 0.0 90.91% 365 1CB2 A
_VDDt etical protein Tg ! rncnaderma gracile rncnoderma gracile ] i . o -
hypathetical in TgHK011_002311 [Trichod il Trichod il 589 773 B5% 00 9120% 471 KAH0490860 1




GenPept +

glycoside hydrolase family 6 [Trichoderma reesei QM6a]
NCBI Reference Sequence: XP_006962580.1

Sendto. ~

XP_006962580 471 sa linesr PLN 05-FEB-2020

Goto @
8CUS
DEFINITION glycoside hydrclase family € [Trichoderma reesel QM6a].
ACCESSION  XP_D0€962520
VERSION XP_006962580,1
DBLINK BioProject: FRINA225530
BioSaxple: SJGi02746107
REFSEQ: n XM 006962518.1 h
KEYWORDS  RefSeq.

Trichcderza zeesei (Méa

ORGANISH Trichcderma reese: QMEa

crange regen snown

customize view 2

Analyze this sequence i
Run BLAST

Identify Conserved Domains
Highight Sequence Festures
Find in this Sequence

Show in Genome Data Viewer

Articles about the o

Eukaryota: Fungi: Dikarzya: A ¥ : Pezi ine: TRIREDRAFT_72567 gene
dae; Hyp less Doman architecture divergence leads to
Trichoder=s. functional dvergence in binde [J Bwol Chem 2020§
REFERENCE 1 (residues 1 to 471)

AUTHORS  Martinez,D., Berka,R.M., Henrissat,B., Salcheimo,M., Arvas,M., Genome sequencing and analysis of the
Baker,5.E., Chapman,J., Chertkev,0., Coutimhe,P.M., Cullen,D., o fungus (Nat 2008)
Danchin,f.6., Grigoriev,I.V., Marris,P., Jackson,M., Kubicek,C.P., See al
Ren,C.3., He,I., Laxrondo,L.F., de Lecn,A.L., Magnuson,J.K.,

rino,S., Misra,M., Nelson,3., Putnam, N., Robdertae,B.,
Salamov,A.A Scrmoll,M., Terry,A., Thayer,N.,
Westerholm-Parvinen,A., Schoch,C.l., Yao,J., Barabote,R., Pathways for the TRIREDRAFT 72567 <
Nelsen,X.A., Detter,C., Bruce,D., Kuske,C.R., Xie,G., gene
Richardson,F., Rokhsar,D.S., Lucas,S.M., Rubin, E.M., Metabolic pathways
Dunn-Coleman,N., Ward,M, and Brettin,T.S.

TITLZ Gencoe sequencing And analysis of the Dicmass-degrading fungus Starch and sucrose matabolism
Trichoderma reeseli (syn. Mypocrea jecorina)

JOURNAL  Nat. Biotechnol. 26 (5), 553-560 (2008)

PUSMED S4138 =

REMARK Erratum; [Nat Biotechnol., 2008 Oct;26(10):1193.. Barbote, Ravi q
[ccxrested to Barabote, Ravi]) mRNA

REFERENCE 2 (residues 1 %o 471) See reference mRNA sequence for the
COMSRIM  NCBI Gencme Project TRIREDRAFT_7256T7 gene (XM _006962518.1)
TITLE Direct Submissicn

rERGHRERT  TUReerres, (NecrER,Z020) Yarinnal fanres fas R(areshmalass

source 1..471 PubMed (Weighted)
/organisme"Trichoder=a reesel (MEa"
/strain="QMea” Retated Structures (Summary)
/type_materiale"type material of Trichoderma reesei”
/aD_xrefe="taxcn:i3i2&iv
/chremoscme="Uninown® Recent activity -
Protein 1..471
/preoduct="glycoside hydrolase family 6" Tum gt Lea
/calculated mol wt=49522 B gy farmily 6 [
Regicn 30..62 reese QMEa) Protain
/region_name="CBD" .
/note="fungal-type cellulose-binding domain; smarc0023€% B Trchoderma reesei QMEa glycoside
/db_xzef="CDD: 1975037 hydrolase family 6 (TRIREDRAFT_7 vudectce
Region 132..434 B aly y family 7 [Tt
/regicon_name="Glyco_hydro €% reeses QMGa) Protein
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/ecded_by="X¥_C06962518.1:53..1462"
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cos

53..1468

/locus_tag="TRIREDRAFT_ T72567"

/note="cellobiohydrolase II

module™”

fcodon_start=1

/product="glycoside hydrolase
/fprotein_id="XF

/db_xref="GeneID
/db_xref="InterPr

/db_xref

"InterPr
di_gr=f="ICTDR. T2

am

(Cel6k) ;

family 6"

HN-terminal CEM1

/translation="MIVGILTTLATLATLAASVPFLEERQACSSVWGQCGEONWSGETC
CASGSTCVYSHNDYYSQCLPGARSSS55TRAASTT SRVSPFTTSRSSSATFFPGSTTTRY
PEVGSGIATYSGNEFFVGVIFWANAYYRSEVSSLATPSLTGAMATARDLVAKVESFMWL
DTLDETPLMEQTLADIRTANENGGNYAGQFVVYDLPDRDCARLASNGEYSTADGGEVAE
YENYIDTIRQIVVEYSDIRTLLVIEPDSLANLVINLGTPECANAQSAYLECINYAVTQ
LNLENVAMYLDAGHRGWLGWEANQDPALQLFANVYKNASSFRALRGLATNVANYHNGWH
ITSPPSYTQGHNAVYNEKLYIHRAIGPLLANHGWSHAFFITDQGRSGREQET GQOOWGEDWC
WVIGTGFGIRESANTGDSLLDSFVWVEPGGECDGTSDSSAPRFDSHCALPDALOPRPY

AGRWFQRYFVQLLTNANPSFL"

e

ORIGIN

81
121
181
241
301
36l
421
481
541
a0l
661
721
781
841
501
96l

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681

cacagcagct
cggcattete
goggcaagot
ttgctgtgot
cggcgetgoa
cacaacatcc
tccagtegga
ggccaatgca
catggccact
tgacaagacc
cggtaactat
tgocctcgaat
cgacaccatt
goctgactot
gtcagcctac
gatgtattog
cgectcageta
ggcaaccaat
aggcaacgot
tcacggctgy
cggacagcaa
atccgcaaac
gtgtgacgge
tgccttgcaa
cacaaacgca
gCcgatggtgt
ggtagaccge
ggtctttgte
ctattagaca

cacctgaaga
accacgotgy
tgctcaageg
tccogaagoa
agctcaaget
cggtcgaget
tcgggaacey
tattacgcoct
gctgcagcay
cctctcatgy
gccggacagt
ggcgaatact
cgtcaaattg
cttgoccaace
cttgagtgca
gacgctggoc
tttgcaaatg
gtcgocaact
gtctacaacy
tccaacgoct
cagtggggag
2CTOgUgact
accagcgaca
ccggogocte
aacccatcgt
ggttccoggt
aaatgagcaa
gatcagtagc
tactccoaga

ggctotgtaagy
ctacgetgge
tctgggocca
catgeogtota
cgtccacgeg
ccgogacgee
ctacgtatte
ctgaagttag
ctgtcgcaaa
agcaaacctt
ttgtggtgta
ctattgccga
tcgtggaata
tggtgaccaa
tcaactacge
atgcaggaty
tttacaagaa
acaacgogty
agaagctgra
tcttcatcac
actggtgcaa
cgttgctgga
gcagtgcgee
zagctggtgc
tcctgtaagy
tggcggagoe
ctgatggatt
tagtgagaga
ataaagtcaa

atcaccctet
cacactcgca
atgtggtgge
ctccaacgac
cgccgegueg
tccacctggt
aggcaaccct
cagccotoget
ggttccctet
ggcocgacateo
tgacttgceg
tggtggogte
ttccgatate
cctocggtact
cgtcacacag
gettggetgg
tgcatcgtot
gaacattacc
catccacgct
tgatcaaggt
tgtgatcgge
ttocgtttgtce
acgatttgac
ttggttccaa
ctttcgtgac
tttgtctact
gttgccageg
gagagaacat
ctgtgtetgt

grtgtattgea
gctagtgtge
cagaattggt
tattactccc
2CgactTctc
tctactacta
TLtottoggy
attcctaget
tttatgtgge
cgcaccgoca
gatcgcgatt
gccaaatata
cggaccctoc
ccaaagtgty
ctgaaccttc
ccggcaaacce
ccgagagetc
agccccocat
attggacctc
cgatcgggasa
accggattty
tgggtcaagce
tcccactgty
gcctactttg
cgggottceaa
Ttggttgtct
atactataat
ctatccacaa
gatct

CCatgattgt
ctctagagos
cgggtecgac
agtgtettec
gagratccecc
ccagagtace
tcactecttg
tgactggagc
tagatactct
acaagaatgg
gecgotgccct
agaactatat
tggttattga
ccaatgotcea
caaatgttgc
aagacccoggc
ttcgcggatt
cgtacacgcea
ttcttgccaa
agcagcctac
gtattegeec
caggcggoga
cgctcoccaga
tgcagcttct
acaatgatgt
gtcgcaggte
tcacatggat
tgtcgagtgt

gDNA ou cDNA???



>gDNA - sequéncia Problema
CTTCTTTATTGGGTAATATACAGCCAGGCGGGGATGAAGCTCATTAGCCGCCACTCAAGGCTATACAATGTTGCCAACTC
TCCGGGCTTTATCCTGTGCTCCCGAATACCACATCGTGATGATGCTTCAGCGCACGGAAGTCACAGACACCGCCTGTATA
AAAGGGGGACTGTGACCCTGTATGAGGCGCAACATGGTCTCACAGCAGCTCACCTGAAGAGGCTTGTAAGATCACCCTCT
GTGTATTGCACCATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGA
GCGGCAAGCTTGCTCAAGCGTCTGGTAATTATGTGAACCCTCTCAAGAGACCCAAATACTGAGATATGTCAAGGGGCCAA
TGTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCA
GTGTCTTCCCGGCGCTGCAAGCTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCC
GGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACCAGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCA
GGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCTGAAGTTAGCAGCCTCGCTATTCCTAGCTT
GACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAAAGGTTCCCTCTTTTATGTGGCTGTAGGTCCTCCCGGAACCAA
GGCAATCTGTTACTGAAGGCTCATCATTCACTGCAGAGATACTCTTGACAAGACCCCTCTCATGGAGCAAACCTTGGCCG
ACATCCGCACCGCCAACAAGAATGGCGGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATCGCGATTGCGCT
GCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGGTGGCGTCGCCAAATATAAGAACTATATCGACACCATTCGTCA
AATTGTCGTGGAATATTCCGATATCCGGACCCTCCTGGTTATTGGTATGAGTTTAAACACCTGCCTCCCCCCCeeeTTCC
CTTCCTTTCCCGCCGGCATCTTGTCGTTGTGCTAACTATTGTTCCCTCTTCCAGAGCCTGACTCTCTTGCCAACCTGGTG
ACCAACCTCGGTACTCCAAAGTGTGCCAATGCTCAGTCAGCCTACCTTGAGTGCATCAACTACGCCGTCACACAGCTGAA
CCTTCCAAATGTTGCGATGTATTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAAGACCCGGCCGCLTC
AGCTATTTGCAAATGTTTACAAGAATGCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAAC
GGGTGGAACATTACCAGCCCCCCATCGTACACGCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGG
ACCTCTTCTTGCCAATCACGGCTGGTCCAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGAC
AGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATTTGGTATTCGCCCATCCGCAAACACTGGGGACTCGTTG
CTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACCAGCGACAGCAGTGCGCCACGATTTGACTCCCA
CTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGCCTACTTTGTGCAGCTTCTCACAA
ACGCAAACCCATCGTTCCTGTAAGGCTTTCGTGACCGGGCTTCAAACAATGATGTGCGATGGTGTGGTTCCCGGTTGGCG
GAGTCTTTGTCTACTTTGGTTGTCTGTCGCAGGTCGGTAGACCGCAAATGAGCAACTGATGGATTGTTGCCAGCGATACT
ATAATTCACATGGATGGTCTTTGTCGATCAGTAGCTAGTGAGAGAGAGAGAACATCTATCCACAATGTCGAGTGTCTATT
AGACATACTCCGAGAATAAAGTCAACTGTGTCTGTGATCTAAAGATCGATTCGGCAGTCGAGTAGCGTATAACAACTCCG
AGTACCAGCAAAAGCACGTCGTGACAGGAGCAGGGCTTTGCCAACTGCGCAACCTTGCTTGAATGAGGATACACGGGGTG
CAACATGGCTGTACTGATCCATCGCAACCAAAATTTCTGTTTATAGATCAAGCTGGTAGATTCCAATTACTCCACCTCTT



>cDNA

CACAGCAGCT CACCTGAAGA GGCTTGTAAG ATCACCCTCT GTGTATTGCA CCATGATTGTCGGCATTCTC ACCACGCTGG CTACGCTGGC
CACACTCGCA GCTAGTGTGC CTCTAGAGGAGCGGCAAGCT TGCTCAAGCG TCTGGGGCCA ATGTGGTGGC CAGAATTGGT CGGGTCCGAC
TTGCTGTGCT TCCGGAAGCA CATGCGTCTA CTCCAACGAC TATTACTCCC AGTGTCTTCCCGGCGCTGCA AGCTCAAGCT CGTCCACGCG
CGCCGCGTCG ACGACTTCTC GAGTATCCCCCACAACATCC CGGTCGAGCT CCGCGACGCC TCCACCTGGT TCTACTACTA CCAGAGTACC
TCCAGTCGGA TCGGGAACCG CTACGTATTC AGGCAACCCT TTTGTTGGGG TCACTCCTTGGGCCAATGCA TATTACGCCT CTGAAGTTAG
CAGCCTCGCT ATTCCTAGCT TGACTGGAGCCATGGCCACT GCTGCAGCAG CTGTCGCAAA GGTTCCCTCT TTTATGTGGC TAGATACTCT
TGACAAGACC CCTCTCATGG AGCAAACCTT GGCCGACATC CGCACCGCCA ACAAGAATGGCGGTAACTAT GCCGGACAGT TTGTGGTGTA
TGACTTGCCG GATCGCGATT GCGCTGCCCTTGCCTCGAAT GGCGAATACT CTATTGCCGA TGGTGGCGTC GCCAAATATA AGAACTATAT
CGACACCATT CGTCAAATTG TCGTGGAATA TTCCGATATC CGGACCCTCC TGGTTATTGAGCCTGACTCT CTTGCCAACC TGGTGACCAA
CCTCGGTACT CCAAAGTGTG CCAATGCTCAGTCAGCCTAC CTTGAGTGCA TCAACTACGC CGTCACACAG CTGAACCTTC CAAATGTTGC
GATGTATTTG GACGCTGGCC ATGCAGGATG GCTTGGCTGG CCGGCAAACC AAGACCCGGCCGCTCAGCTA TTTGCAAATG TTTACAAGAA
TGCATCGTCT CCGAGAGCTC TTCGCGGATTGGCAACCAAT GTCGCCAACT ACAACGGGTG GAACATTACC AGCCCCCCAT CGTACACGCA
AGGCAACGCT GTCTACAACG AGAAGCTGTA CATCCACGCT ATTGGACCTC TTCTTGCCAATCACGGCTGG TCCAACGCCT TCTTCATCAC
TGATCAAGGT CGATCGGGAA AGCAGCCTACCGGACAGCAA CAGTGGGGAG ACTGGTGCAA TGTGATCGGC ACCGGATTTG GTATTCGCCC
ATCCGCAAAC ACTGGGGACT CGTTGCTGGA TTCGTTTGTC TGGGTCAAGC CAGGCGGCGAGTGTGACGGC ACCAGCGACA GCAGTGCGCC
ACGATTTGAC TCCCACTGTG CGCTCCCAGATGCCTTGCAA CCGGCGCCTC AAGCTGGTGC TTGGTTCCAA GCCTACTTTG TGCAGCTTCT
CACAAACGCA AACCCATCGT TCCTGTAAGG CTTTCGTGAC CGGGCTTCAA ACAATGATGTGCGATGGTGT GGTTCCCGGT TGGCGGAGTC
TTTGTCTACT TTGGTTGTCT GTCGCAGGTCGGTAGACCGC AAATGAGCAA CTGATGGATT GTTGCCAGCG ATACTATAAT TCACATGGAT
GGTCTTTGTC GATCAGTAGC TAGTGAGAGA GAGAGAACAT CTATCCACAA TGTCGAGTGTCTATTAGACA TACTCCGAGA ATAAAGTCAA
CTGTGTCTGT GATCT



Alinhamento de sequéncias de DNA — gDNA x cDNA

Ferramenta: Clustal X
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GCG-Alignment file created [C:/Users’WORK/Desktop/EngGenetica 2021/Bioinformatical/Seqs.msf]



Visualizagao do Alinhamento de sequéncias de DNA

Ferramenta: GeneDoc
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>File >Export >-All sequences — Clustal (aln)

CLUSTAL W(l.&0) multiple sequence alignment

CTTCITTATTGGETALTATACAGCCAGGCEEEEATGARGCTCATTAGCCGCCACTCARGS

CTATACALTGTTGCCARCTCTCCGGECTTTATCCTGTIGCTCCCGRAATACCACATCETGAT

TATGAGGCGCAACATGGTCTCACAGCAGCTCACCTGARAGAGGCT TETALAGATCACCCTCT
———————————————————— CACAGCAGCTCACCTGAAGRAGGCT TETALAGATCACCCTCT

GLGTATTGCACCATCATTGTCGGCATTCTCACCACGC TG TACGCTGECCACACTCGCA
GLGTATTGCACCATGATTGTCGECATTCTCACCACGCTEGECTACGCTGECCACACTCGCA

GCTAGTGTGCCTCTAGAGGAGCGECAAGCTTGCTCARGCGTCTGGTARTTATGTRACCC
GCTAGTGTGCCTCTAGAGGAGCGECAAGCTTGCTCRAAGCGTCTGG———————————————

TCTCAAGAGACCCARRTACTGAGATATGTCAAGGGGCCARTGTGGTGGCCAGRATTGGTC
—————————————————————————————————— GGCCRATGTGGTGGCCRGRATTGGTC

GEETCCEACTTGCTGTGC T TCCGGARGCACATGCGTCTACTCCARCGACTATTACTCCCA
GEETCCEACTTGCTGTGC T TCCGGARGCACATGCGTCTACTCCARCGACTATTACTCCCA

GIGTCTTCCCGGCECTGCARGCTCARGCTCETCCACGCGCGCCECETCGACGACTTCTCG
GIGTCTTCCCGGCECTGCARGCTCARGCTCETCCACGCGCGCCECETCGACGACTTCTCG



c- A fase de leitura aberta (ORF, open reading frame), presente na sequéncia.

Ferramenta: Translate - Expasy
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CTITCTT AT TG TAATATACAGCCAGGOGEEEATGRAAGCTCAT TAGCCGCCACTCALGE
CrTATACAATGTTGCCALRCTCTCCGEGCTTTATCCTGTGCTCCCGRAATACCACATCETEAT
GATGCTT CAGCECACEEAAGTCACAGRACACCECCTGTATAALLGEGEEEACTETGACCCTE
TATGAGSTGCTAD GTCTCACAGCAGCTCACCTEARGAGECTTETAAGATCACCCTCT
GTETATTECACEA TTETCEECATTCTCACCACGCTEECTACGCTGEOCACACTCGTRA
GCTAGTETECCTCTAGAGGAGCGEGCALAGETTGCTCARSGEETCTEGETAATTATGTEGARCCC
TCTCAAGAGACCCAAATACTGAGATATGTCAAGGEEGCCAMTETGETGEOCAGRATTGETC
GEETCCEACTTGC TG TGO TTCCGEALGCACATGCETCTACTCCAR SR CTATTACTCCCTR
GTGTCTTCCCGECECTGCARGCTCALGCTCETCCACGEOGCCECETCEACGRACTTCTCG
AGTATCCCOCZCACARACATCCCEETCGAGCTCCGCGACEOCTCCACCTEETTCTACTACT AT
CAGAGTACCTCCAGTCGGATCGEEAL CCEGCTACGTATT CAGECALCCCTTTTGTTGEEET
CACTCCTTeEECCAATGCATATTACGCCTCTEALGTTAGCAGCC TG TATTCCTAGCTT
GACTGEAGCCATGGCCAC TGO TGCAGCAGETETCECEARAGETTCCCTCTTTTATGTGSCT
GTAGGTCCTCCCGEAANCCAAGGCANTCTGT TACTGAAGGCTCATCATTCACTGCAGARGAT
ACTCTTGACARGACCCCTCTCATGGAGCAR A CTTGEoCEACATCCECACCEGCCADCR R
AATGECEETARCTATGCCGEACAGTTTGTEETCTATGACTTGCCGEATCGCEGATTGCECTT
GCCCTTECCTCOGARA TGO GAATACTCTATTGCCEATGETEECETCEoCALATATAR R AT
rTAaTaTCEAC A CCATTCETCARATTETCETEEAATATTEOEATATCOGEACCCTCCTGSTT
ATTEGGTATGAGTTTAAACACCTGCCTCCCCOCCCCCCTTCCCTTCCTTTCCCGOOGGCATC
TTGroGTTGTGCTAACTATTGTTCCOCTCTTOCAGARGCCTEACTCTCTTEOCALCCTGETE
LACCAA TG TACTCCAR LG TGO C AT T CAGTCAGCCTACCT TGAGTGCAT CART
TG CACACAGC TGARCCTTCCARATETTGCGATETATTTGEACEGCTGECCATGTA
GEATGECTTGECTGECCEECARACCALGACCCGECCETCAGCTATTTGCARATETTTAC
ALGAMTGCATCETCTCCGAGAGCTCTTCGOGEATTGECALCCAATSTCGCCARCTACA AT
GEETEEARC AT TACCAGCCCCCCATCGTACACGCARGECAACGCTETCTACARCGRAGR AL
CTETACATCCACGCTATTGGACCTCTTCTTGCCALTCADGECTGETCCALCGCCTTCTTC
ATCACTEATCARGETCGATCGEEALRGCAGDCOTACCGEACAGCARCASTGEEEAGARCTEE
Tl TCGATCGECACCEEATT TG TATTCGCCCATCOGCALACACTEEEEACTCETTE
CreEATTCGTTITGTCTGGGTCARGCCAGEEEECEAGTETEACGECACCAGCGACAGCAGT
GCGCCACGATTTGACTCCCACTGTGCGZTCCCAGATGOCTTGCARCCEECECCTCALGCT
ST CTT e TTCCAAGCCTAC T T TGTGCAGCTTCTCACALACGCARR O ATCGTTCCTS

TAALGCTTTCGTEACCEGGCTITCALLCAATCGATGTGCEGATGETGTEGSTTCCCGETTGETGE

CAGTCTTTSTCTACTTTGGTTGTCTGTCOGCAGET CGEGTAGACCGCARATEGAGC AR CTEAT
GEATTETT G CAGCGATACTAT AT T CACATGEATGSTCTTTETCGATCAGTAGCTASTS
AGLAGAGAGAGALCATCTATCCACA LT GTCEAGTETCTATTAGACATACTCCGAGAATA RN
GrTCaaCTETETCTIeTEATCTARAGATCGATTCGECAGTOGAGTAGCSTATARCARCTCCG
AGTACCAGCARA GO CETCETEACAGEAGCAGEECTTTGCCAACTECECARCCTTGCTT
GALATEAEEATACACEEEETEGCARCATGECTETACTGATCCATCGCARCCALR AL TTTCTET

—



d- Proteina(s) codificada(s) e determine: peso molecular, pl, composi¢cao de aminoacidos.

MIVGILTTLATLATLAASVPLEERQACSSVWGQCGGONWSGPTCCASGSTCVYSNDYYSQCLPGAASSSSSTRAASTTSRVSPTTSRSSSATPPPGSTTTRVPPV
GSGTATYSGNPFVGVTPWANAYYASEVSSLAIPSLTGAMATAAAAVAKVPSFMWLDTLDKTPLMEQTLADIRTANKNGGNYAGQFVVYDLPDRDCAALASN
GEYSIADGGVAKYKNYIDTIRQIVVEYSDIRTLLVIEPDSLANLVTNLGTPKCANAQSAYLECINYAVTQLNLPNVAMYLDAGHAGWLGWPANQDPAAQLFANV
YKNASSPRALRGLATNVANYNGWNITSPPSYTQGNAVYNEKLYIHAIGPLLANHGWSNAFFITDQGRSGKQPTGQQQWGDWCNVIGTGFGIRPSANTGDSL
LDSFVWVKPGGECDGTSDSSAPRFDSHCALPDALQPAPQAGAWFQAYFVQLLTNANPSFL

BLAST® » blastp suite » results for RID-89FZAEHH016 Home RecentResults Saved Strategies Help

< Edit Search | Save Search Search Summary v © How to read this report? @ BLAST Help Videos *JBack to Traditional Results Page
Job Title Protein Sequence Filter Results
RID 89FZAEHHO16 Search expires on 04-26 09:03 am Download All ¥ ) . |—| vl
Program BLASTP@ Citation v Organism only top 20 will appear —
Database v Soe details v Type common name, binomial, taxid or group name

+ Add organism

Query ID lcl|Query_34109
Description None Percent Identity E value Query Coverage
Molecule type amino acid to to

Query Length 471

to
Other reports  Distance tree of results Multiple alignment MSA viewer @
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download - [ Select columns ~ Show (2]
select all 100 sequences selected GenPept Graphics Distance tree of results ~ Multiple alignment [EEMSA Viewer
Description Scientific Name HMEX Total | Query | E Per. | Acc.
w v v v v v
glycoside hydrolase family 6 [Trichoderma reesei QM6Ga] Trichoderma ree... 959 959 100% 0.0 100.00% 471 XP_006962580.1
cellbiohydrolase Il [Trichoderma reesei] Trichoderma reesei 958 958 100% 0.0 99.79% 471 ADC83999.1
cellobiohydrolase |l ﬁrichoderma reesei] Trichoderma reesei 956 956 100% 0.0 99.79% 471 AAG39980.1
cellobiohydrolase |l [Trichoderma viride] Trichoderma viride 956 956  100% 0.0 99.79% 471 AAQTE094.1
unnamed [Trichoderma reesei] Trichoderma reesei 954 954 100% 0.0 99.58% 471 AAAT2922 1
GHE Cellobichydrolase CELEBA/CBH2 [Trichoderma parareesei] Trichoderma par... 951 951  100% 0.0 98.73% 471 OTAD6E465.1
cellobiohydrolase Il [Trichoderma longibrachiatum] Trichoderma long... 939 939 100% 0.0 97.88% 470 ACZ34301.1




Expasy=

ProtParam

User-provided sequence:

ProtParam

Molecnlar weight: 49653.35

Theoretical pI: 5.11

Amino acid composition: CSV format

Ala (&) &0 12.7%
Arg (R) 14 3.0%
Asn (M) 30 8.4%
Asp (D) 21 4.5%
Cyvs (C) 12 Z.5%
Gln (Q) 21 4.5%
Glu (E) 10 zZ.1%
Gly (G) 40 8.5%
Hiz (H) gq 0.8%
Ile (I} 17 3.6%
Leu (L) 37 T.9%
Lys (K) 10 2.1%
Met (M) 5 1.1%
Phe (F) 12 Z.5%
Pro (B) 32 6.8
Ser (5) 47 10.0%
Thr (T) 8 8.
Trp (W) 12 2.
Tyr (Y) 21 4,
Val (V) 28 5.
Byl (0) 0 0
Sec (T) ] 0.

(B) a

(Z) o

(%) a

Total nomber of negatively charged residoes (Asp + Glu): 31
Total number of positively charged residnes (Arg + Lys): 24

Atomic composition:

Carbon C 2154
Hydrogen H 3354
Hitrogen 2] Lo4
Cxygen o 691
Sulfur 5 17

Formula: Cz1s4HzzzaNsse0gzidiy
Total nomber of atoms: 6850

Extinction coefficients:

Extinction coefficients are in units of ML cm_l, at 280 nm measured in water.

Ext. coefficient g
Zbs 0.1% (=1 g/1) 1.9

90

Ext. coefficient

972
Lbz 0.1% (=1 g/l1) 1.959, assuming all Cys residues are reduced

4, assuming all pairs of Cys residues form cystines



e- Faca uma figura mostrando:

(i) mostrando a estrutura génica prevista para o locus gené6mico que contém os

genes identificados, e

(ii) a Sequéncia de nucleotideos e de aminoacidos, determinada

A.
ATG Intron 111
Exon 1 Exon 2 Exon3 (XXpb)
(XX pb) (XX pb) (XX pb) V
Gene

A\ /

\

Intron1 Intron Il

(XX pb) (XX pb)

Exon 4
(XX pb)

Figura X. Estrutura génica (A) e sequéncia de nucleotideos e de aminoacidos (B) prevista para o locus que contém o
gene XXXXX do fungo filamentoso Trichoderma reesei. Os codons de iniciacdo e terminacdo estdo indicados em
negrito. Os introns identificados na sequéncia codificadora das proteinas estdo representados por letras mindsculas. A
numeracao a esquerda corresponde a posicao dos nucleotideos em relacdo a adenina do cédon de iniciagdo da proteina
citrato sintase; os aminoécidos estdo numerados a direita.
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AGCATCATCATGCAGCTCCCATAGCTAACCGCTTCTTCTGCCCCGCCATTCAGGAGCAGCTCGCCTTGTTCATTTATOCTCACCTTTGCC
TCGTAGTAGTACGTCOGAGGGTATCGATTGGCGAAGAAGACGGEGCGETAAGTCCTCGTCGAGCGEAACAAGTAAATAGGAGTGGAAACGG

CACACCAAATCATGECTCTCAACCT CACCTCGTCGGCTCGAGCCCTGCGCTCCTTCAAGItCcAgtogagtctooCtCttATAJOCTECTAT
GTGTGGTTTAGM A L W L T 5 3 A B A L R 5 F K

cgagacccatttgacatagactgacactocctocogtoctacagCClTACACCCECGCCGCCCTCCTCGLCARCEOCGCGCGATGCTACTCR
INTRON I P ¥ T R &2 2 L L 2 N A B R C Y 5

ACCGCTGAGCOCGACCTCAAGACGRCGCTCARGRAGCGTCAT CCCTGAGRAGCGCGAGCTGCTGAAGRARGGTCAAGGCCCACGECAGCAAG
I 2 E PP DL EKETTEITLE SV I PFEIEZRETLTLIZEIETVEWSZHOG 5 K

GTCATTGECEAGETCALGETTGAGRACACCATTGECEECATGCECEEECTCAAGGCCATGETCT GEEAGGECTOCET GCTCGACCOCARC
¥ I 6 E VYV EWVEUHNXNTTIGEMEREGLE-RRM©YWEGS V L D PN

GAGGGCATCCGCTTCCACGGCCGCACCATCAAGGACT GCCAGAAGGAGCTGCCCARGGECAMGACGGECACCGAGATGCTECOCGAGGIC
E & I R F H &6 R T I E D C Q K E L P E & KT & T EMXMTL P E A

ATGTTTIGGCTGCTETTGACCGGCCAGGTECCCTOCGTCAACCAGGTCCECCAGTTCTOCCGCGAGCTGGCCTOCCAGACCCAGATCCCT
M F WL L LT GOGQV PF S5V NQWVEQTFS3IRETL®22ZSaQTQTIP

GCCTTCGTCRACAGGATGCTCGACGAT T TCCCCARGEATCTGCACCCCATGACCCAGTTTGCCAT I GCCGTCTOGECCCTCARACTACGA
A2 F vV N EMLDJDVF?P EKEDULH?PMTQF A2ATIAV S5 &L NYTYE

TCCARCTTTGCAA RGO CTACGAGRAGGECCTCROCARGECCEACTACT GEGAGCCCACCTTTGACGACAGCATCTCECTGCTCGCCARG
s E F & K &a2a%Y EEKEGVLAEWASATDTYWEU? P?PTTU FDTZ DS S5TI 5L UL AEK

CTGECCCACCATTGCCGCCAAGATCTACCAGARCTCTTACCHCEECGECGECEICCTCCCTGLCGAGATCGACCTTGAGCAGGATTGETCA
L ¢ T I A A K I ¥ Q ¥ 5 Y RG AL P AEV DILEQDW S
TACAACTTTIGCTGCCATGCTCGGCAAGGECGECAAGGAGRACGAGGACTTCCAGGACCTCCTCCGICTCTACCTTIGCCCTCCACGGCGAT
Yy ¥ F A A M L G K GG GEEKEWNET DV FQDILTLZERTILTYTILATLHGD

CACGAGGETGECARATGT G CTGCCCACGCCACTCACCTTIGT I GETAGT GCCCTGAGT GACCCCTITCCTIGT CTTACAGCGCTGETCTCCAG
HE GG g HW WV S5 A H=A2THTULV GG S5 AL 5D F F L 5 ¥ 5 &2 G L Q

GETICTERCCGETCCTCTICACGAgtaagotgtoccacttatacttacaatcaatottoctatacanacgttgattgotaatogttogoget
& L A & P L H G INTRON IT

tatgacgataghCTTGCCGOCCAGGARGTTCTCCOCT GEATCCTGCAGAT GRAAGGAGGOCATCCCCGLCARCTACACCGRAGCAGGATGTC
L A A QE WV LERWIL QX EATIP ANTY TEQDWV

CACGACTACCTCTIGET CCACCCTCRACTCGGRCCECETCGTGCOCGECTACGEACACGOCGTTCTGCOCARGCOCGACCCTCORATTCGRAS
H DY LW S5 TULUN 5 GGRVY PG Y GHAVLEREPTDUPZRTFE

GUICTCATGEACTATGCCGCT T CCCGCCCUGCGATTGCCARGGACCCCGICTTCCAGCTGETTGAGRAGAACAGCCECATCGOCCCCGAG
2 L M D Y A A 5 R P A I &8 KD PV FQLWVEUZEKDNZSUBERETIWU&ATPE

GIGCTCARGRAGCACGECARAGACCARGAACCCCTACCCCARCGTCGACAGCAGCTCCEECETCCTCTTCCACCACTACGECTTCCACGA
¥y L EE H & KT KUHNXKUP Y P N VD3 3 3 6V L F HEY &G F HE

ACGCTCTACTACACGEGCCACCTTTGGTGT I T OGO G T GETCTCGETCCTCTGGETCAGCTCAT CTGEGACCECGOCCTEGETCTECCCATT
I L. Y YT ATV FOGV 5 RG6 L 6 PFPLAQLTIWDZRZTLGTLETI

GAGCGCCCCRAGAGCATCAACCTCGAGGETATTCTGARGCAGGTGGAGAGCAGCTAA
E R PP E 5 I F L EG I L EQV E 5 35 *

1la

32

g2

52

122

152

182

212

242

272

30z

310

336

k112

358

426

456

174



f- Desenhe os oligonucleotideos correspondentes para a clonagem do gene(s), com a
finalidade de obtenc¢ao e purificagao da proteina recombinante. Utilize o vetor de
expressao de sua preferéncia.

>Celobiohidrolase Il — Trichoderma reesei (1416 pb)
ATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCT
GGGGCCAATGTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTG
TCTTCCCGGCGCTGCAAGCTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCG
ACGCCTCCACCTGGTTCTACTACTACCAGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCC
TTGGGCCAATGCATATTACGCCTCTGAAGTTAGCAGCCTCGCTATTCCTAGCTTGACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAA
AGGTTCCCTCTTTTATGTGGCTAGATACTCTTGACAAGACCCCTCTCATGGAGCAAACCTTGGCCGACATCCGCACCGCCAACAAGAATGGC
GGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATCGCGATTGCGCTGCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGG
TGGCGTCGCCAAATATAAGAACTATATCGACACCATTCGTCAAATTGTCGTGGAATATTCCGATATCCGGACCCTCCTGGTTATTGAGCCTGA
CTCTCTTGCCAACCTGGTGACCAACCTCGGTACTCCAAAGTGTGCCAATGCTCAGTCAGCCTACCTTGAGTGCATCAACTACGCCGTCACAC
AGCTGAACCTTCCAAATGTTGCGATGTATTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAAGACCCGGLCCGLTCAGC
TATTTGCAAATGTTTACAAGAATGCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAACGGGTGGAACATTACC
AGCCCCCCATCGTACACGCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGGACCTCTTCTTGCCAATCACGGCTGGTC
CAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCAC
CGGATTTGGTATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCAC
CAGCGACAGCAGTGCGCCACGATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGC
CTACTTTGTGCAGCTTCTCACAAACGCAAACCCATCGTTCCTGTAA



- Conversao a DNA dupla fita

Ferramenta: Conversor

ATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCTGGGGCCAAT
TACTAACAGCCGTAAGAGTGGTGCGACCGATGCGACCGGTGTGAGCGTCGATCACACGGAGATCTCCTCGCCGTTCGAACGAGTTCGCAGACCCCGGTTA

GTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTGTCTTCCCGGCGCTGCAAG
CACCACCGGTCTTAACCAGCCCAGGCTGAACGACACGAAGGCCTTCGTGTACGCAGATGAGGTTGCTGATAATGAGGGTCACAGAAGGGCCGCGACGTTC

CTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACC
GAGTTCGAGCAGGTGCGCGCGGCGCAGCTGCTGAAGAGCTCATAGGGGGTGTTGTAGGGCCAGCTCGAGGCGCTGCGGAGGTGGACCAAGATGATGATGG

AGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCTGAAGTTAGCA
TCTCATGGAGGTCAGCCTAGCCCTTGGCGATGCATAAGTCCGTTGGGAAAACAACCCCAGTGAGGAACCCGGTTACGTATAATGCGGAGACTTCAATCGT

GCCTCGCTATTCCTAGCTTGACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAAAGGTTCCCTCTTTTATGTGGCTAGATACTCTTGACAAGACCCC
CGGAGCGATAAGGATCGAACTGACCTCGGTACCGGTGACGACGTCGTCGACAGCGTTTCCAAGGGAGAAAATACACCGATCTATGAGAACTGTTCTGGGG

TCTCATGGAGCAAACCTTGGCCGACATCCGCACCGCCAACAAGAATGGCGGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATCGCGATTGC
AGAGTACCTCGTTTGGAACCGGCTGTAGGCGTGGCGGTTGTTCTTACCGCCATTGATACGGCCTGTCAAACACCACATACTGAACGGCCTAGCGCTAACG

GCTGCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGGTGGCGTCGCCAAATATAAGAACTATATCGACACCATTCGTCAAATTGTCGTGGAATATT
CGACGGGAACGGAGCTTACCGCTTATGAGATAACGGCTACCACCGCAGCGGTTTATATTCTTGATATAGCTGTGGTAAGCAGTTTAACAGCACCTTATAA

CCGATATCCGGACCCTCCTGGTTATTGAGCCTGACTCTCTTGCCAACCTGGTGACCAACCTCGGTACTCCAAAGTGTGCCAATGCTCAGTCAGCCTACCT
GGCTATAGGCCTGGGAGGACCAATAACTCGGACTGAGAGAACGGTTGGACCACTGGTTGGAGCCATGAGGTTTCACACGGTTACGAGTCAGTCGGATGGA

TGAGTGCATCAACTACGCCGTCACACAGCTGAACCTTCCAAATGTTGCGATGTATTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAA
ACTCACGTAGTTGATGCGGCAGTGTGTCGACTTGGAAGGTTTACAACGCTACATAAACCTGCGACCGGTACGTCCTACCGAACCGACCGGCCGTTTGGTT

GACCCGGCCGCTCAGCTATTTGCAAATGTTTACAAGAATGCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAACGGGTGGA
CTGGGCCGGCGAGTCGATAAACGTTTACAAATGTTCTTACGTAGCAGAGGCTCTCGAGAAGCGCCTAACCGTTGGTTACAGCGGTTGATGTTGCCCACCT

ACATTACCAGCCCCCCATCGTACACGCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGGACCTCTTCTTGCCAATCACGGCTGGTC
TGTAATGGTCGGGGGGTAGCATGTGCGTTCCGTTGCGACAGATGTTGCTCTTCGACATGTAGGTGCGATAACCTGGAGAAGAACGGTTAGTGCCGACCAG

CAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATTTGGT
GTTGCGGAAGAAGTAGTGACTAGTTCCAGCTAGCCCTTTCGTCGGATGGCCTGTCGTTGTCACCCCTCTGACCACGTTACACTAGCCGTGGCCTAAACCA

ATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACCAGCGACAGCAGTGCGCCAC
TAAGCGGGTAGGCGTTTGTGACCCCTGAGCAACGACCTAAGCAAACAGACCCAGTTCGGTCCGCCGCTCACACTGCCGTGGTCGCTGTCGTCACGCGGTG

GATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGCCTACTTTGTGCAGCTTCTCACAAACGCAAA
CTAAACTGAGGGTGACACGCGAGGGTCTACGGAACGTTGGCCGCGGAGTTCGACCACGAACCAAGGTTCGGATGAAACACGTCGAAGAGTGTTTGCGTTT

CCCATCGTTCCTGTAA
GGGTAGCAAGGACATT

https://www.bioline.com/media/calculator/01_12.html



- Analise de enzimas de restrigao
Ferramenta: RestrictionMapper

Name Sequence Site Length | Overhang |Frequency Cut Positions
BsaAl YACGTR 6 blunt 1 332
EcoRV GATATC 6 blunt 1 705
Hindll GTYRAC 6 blunt 1 227
Nael GCCGGC 6 blunt 1 890
Nrul TCGCGA 6 blunt 1 393
SnaBI TACGTA 6 blunt 1 332
Sspl AATATT 6 blunt 1 697
Aval CYCGRG 6 five_prime 1 236
Bell TGATCA 6 five prime 1 1119
BsePI GCGCGC 6 five prime 1 216
Bspl4071 TGTACA 6 five_prime 1 1055
BstEII GGTNACC 6 five_prime 1 750
BigZ1 GCGATG 6 five prime 1 862
Esp3l CGTCTC 6 five_prime 1 950
HindIIT AAGCTT 6 five_prime 1 74
Narl GGCGCC 6 five_prime 1 1342
Ncol CCATGG 6 five_prime 1 428
Sall GTCGAC 6 five_prime 1 225
Sapl GCTCTTC 7 five_prime 1 962
SerDI CGTCGACG 8 five_prime 1 225
Tatl WGTACW 6 five prime 1 1055
TAHIL GAWTC 5 five prime 1 1237
Xbal TCTAGA 6 five_prime 1 60
Xhol CTCGAG 6 five_prime 1 236
AlwNI CAGNNNCTG 6 three_prime 1 448
BeiVI GTATCC 6 three_prime 1 252
BseRI GAGGAG 6 three_prime 1 79
Bsgl GTGCAG 6 three_prime 1 1399
BsrDI GCAATG 6 three_prime 1 1182
Eco571 CTGAAG 6 three prime 1 410

Noncutters: Aarl, Aatll, Absl, Acll, Aflll, Afllll, Agel, Agsl, Alfl, Alol, Apal, Apall, Apol, Arsl, Ascl, Asull, Avrll, BamHlI,
Barl, BbvCl, Bdal, Bgll, Bglll, Bpu10l, BsaBl, BseSl, BseYl, BspHI, BspMlI, Btrl, Clal, CspCl, Drall, Dralll, Drdl, Eam1105l,
Ecil, Eco31l, Eco47Ill, EcoNlI, EcoRl, Fall, Faul, Fsel, FspAl, HaelV, Hpal, Kpnl, MauBI, Mfel, Mlul, Msll, Ndel, Nhel,
NmeAlll, Notl, Olil, Pacl, Pasl, PfIMI, Pfol, PmaCl, Pmel, Ppil, PpuMI, PshAl, Psil, PI-Pspl, PspXI, Psrl, Rsrll, Sacll,
SanDl, Scal, PI-Scel, Sfil, Sgfl, SgrAl, Smal, Spel, Sphl, Srfl, Sse8387I1, Stul, Swal, Taqll, TspGWI, Tth111l, Vspl, Xcml,

Xholl, Xmnl

http://www.restrictionmapper.org/



f- Desenhe os oligonucleotideos correspondentes para a clonagem do gene(s), com a

finalidade de obtenc3o e purificacdo da prOtEina recombinante.
Utilize o Vetor de expressﬁo de sua preferéncia.



Proteina Recombinante

Isto é possivel por:

-Universalidade do cédigo genético.

-Similaridade da maquinaria de transducao (ribossomos)

-Rapido avanco das técnicas de biologia molecular e/ou engenharia genética: Clonagem de DNA e
Sequenciamento de DNA, enzimas para clivagem, ligacao, sinteses de moléculas de DNA, RNA,
sinteses de nucleotideos, etc.

Deve-se obter plasmideos para clonagem que garantissem um alto nivel de expressao da
proteina de interesse (Vetor de Expressao)

1- Clonagem do cDNA da proteina de interesse num vetor de expressao
-Selecao do vetor e proteina a expressar

2- Transformacao e selecdao de Bactérias ou células competentes
-Selecao de organismo hospedeiro e técnica de transformacao
3- Testes de Expressao

- Identifique o clone que expressa a proteina recombinante
recombinante

4- Producdo em larga escala da proteina recombinante
-Empregando um grande volumem de cultura

5- Recuperacao e anadlises da proteina recombinante

-Técnicas para recuperar a proteina a partir da cultura

6- Purificacao

-Técnicas de purificacao de proteinas

7- Aplicacao



Vetor de Expressao

Seqiiéncia do Poliligantes com sitios
promotor (P) e do tinicos para diversas
operador (O) endonucleases de
bacteriano restrigao (por
exemplo, sitios de
/\ clonagem)
. a =~ 2
Gene que codifica o g ::
repressor que se liga vd

ao O e regula P Sitioide —— Seqiiéncia

\ & ligacdo ao terminadora da

ribossomo transcri¢ao

Marcador genético
seleciondvel (por exemplo,
resisténcia a antibiotico)



Elementos de um vetor de expressao procariotico

1 2 3 4 5 6
-10 Start Stop
TATAAT Codon Codon

1- Regulador do promotor: Proteina que modula o promotor

2- Promotor: Deve ser forte (lac, trp, tac, Apt, gene 10 do fago T7)
3- Sequéncia Shine-dalgarno: Sitio de ligacao do ribossomo, (RBS).
4- Regiao codificadora: sitios de multipla clonagem

5- Terminador de transcrigcao: Estabiliza o mRNA

6- Marcador genético (antibidtico de selecao)

7- Ori: Origem de replicacao do plasmideo.




- EcoRV (305)
(4430) EcoRV. Neol (340)
Hi

Vetor de expressao pPROEX-Hta

PPROEX HTa
475180

PfIFT
Tth111l EcoRV

Sspl RsrIl

AACGGTTCTGGCAAATATTCTGAAATGAGCTGTTGACAAT TCATCCGGTCCGTATAATCTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAA
L ! . ! L ! N ! L ! N ! . ! . ! L ! . !

TAGGCCAGGCATATTAGACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTG

GACCATGTCGTACTACCATCACCATCACCATCACGATTACGATATCCCAACGACCGAA
. ! L ! . ! L ! . ! L !

TTGCCAAGACCGTTTATAAGACTTTACTCGACAACTGTTAAT GGTACAGCATGATGGTAGTGGTAGTGGTAGTGCTAATGCTATAGGGTTGCTGGCTT

1 1, \ . 5 . 1
M S Y Y H H H H H H D Y D 1 P T T E
l__________ tcpromoter 4 » - I ERHE > -~ - (in frame with 6xHis) -+ >
ATG TEV Site
TTGCCAAG
pPROEX-Sfi-R
Regiao do Sitio de multipla clonagem
o g p g
Btgl
Ncol Aval Sphl
PluTL XhoI
e BamHI Acel BsoBI Acco5I
BspEI* salt Sacl NotT PaeR71 Kpnl
KasI_ .Nar[ EcoRI Stul SgrDI Eco53kL Spel Eagl BstBI Xbal PstI BmeT1101 HindIII ¥mnl
~
AACCTGTATTTTCAGGGCGCCATGGATCCGGAATTCAAAGGCCTACGTCGACGAGCTCAACTAGTGCGGCCGCTTTCGAATCTAGAGCCTGCAGTCTCGAGGCATGCGGTACCAAGCTTGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACA
1 1 1 L 1 1 1 L 1 1 1 L 1 1 1 L 1 1 1 L 1 1 1 L 1 1 1 L 1 1 1 L

T T T T T T T T T T T T T T T T T T 1 T 1 T + T y T t T t t + i
TTGGACATAAAAGTCCCGCGGTACCTAGGCCTTAAGTTTCCGGATGCAGCTGCTCGAGTTGATCACGCCGGCGAAAGCTTAGATCTCGGACGTCAGAGCTCCGTACGCCATGGTTCGAACCGACAAAACCGCCTACTCTCTTCTAAAAGTCGGACTATGT

P P
N L Y F Q G A M D P E F K G L R R R A Q L V R P L S N L E P A Vv S R H A V P S L A V L A D E R R F s a @&
et L EECTEEREEREEEERRIERRI i A T T G o R e i C-

TEV Site

Noncutters: Aarl, Aatll, Absl, Acll, Aflll, Afllll, Agel, Agsl, Alfl, Alol, Apal, Apall, Apol, Arsl, Ascl, Asull, Avrll, BamHI,
Barl, BbvCl, Bdal, Bgll, Bglll, Bpu10l, BsaBl, BseSl, BseYl, BspHI, BspMlI, Btrl, Clal, CspCl, Drall, Dralll, Drdl, Eam1105lI,
Ecil, Eco31l, Eco47Ill, EcoNlI, EcoRl, Fall, Faul, Fsel, FspAl, HaelV, Hpal, Kpnl, MauBl, Mfel, Mlul, Msll, Ndel, Nhel,
NmeAlll, Notl, Olil, Pacl, Pasl, PfIMI, Pfol, PmaCl, Pmel, Ppil, PpuMI, PshAl, Psil, PI-Pspl, PspXI, Psrl, Rsrll, Sacll,
SanDl, Scal, PI-Scel, Sfil, Sgfl, SgrAl, Smal, Spel, Sphl, Srfl, Sse83871, Stul, Swal, Taqll, TspGWI, Tth111l, Vspl, Xcml,
Xholl, Xmnl



DNA e desenho de Oligonucleotideos/primers

5'

3’

Forward (57)

TCACGCATCAATTACGCGG
, > ,
5 TCACGCATCAATTACGCGGCATCATGACGATCGATCGC TGACTTCC AATGTCC TAATCGC ATCTGATCG ACGTCGT 3

3’ AGTGCGTAGTTAATGCGCCGTAG TACTGC TAGCTAGCGACTGAAGGTTACAGGATTAGCGTAGACTAGCTGCAGCA 5’

CGTAGACTAGCTGCAGCA

\ 7

Reverso (37)
DNA e alinhamento de Olignucleodtidos

TCACGCATCAATTACGCGGCATCATGACGATCGATCGCTGACTTCCAATGTCCTAATCGC ATCTGATCGACGTCGT 3’

CGTAGACTAGCT GCAGCA

’

N

5’ TCACGCATCAATTACGCGG

- VLT

AGTGCGTAGTTAATGCGCCGTAGTACTGCTAGCTAGCGACTGAAGGTTACAGGATTAGCGTAGACTAGCTGCAGCA

3[

5’



Oligo-Enzima2

‘_/ cDNA

Oligo-Enzimal PCR
maaasss ATG -——————ssssssssssssssssssssssss (A S———— cDNA
1 1 Produto PCR
Enzimal Enzima2
Cliva e liga no vetor
de expressao

| Seqguéncia Codificadora |
TAG-TCC-GCT-CTG

ATG-TCC-GCT-ATG

- |

<«

[
»

Vetor de Expressao Vetor de Expressao

Manter o passo de leitura !111111



BamHI —5’- G'GATCC -3 Kpnl =5’ - G'GTACC -3

3 - CCTAG‘G -5 BamHI 3 - CCATG‘G -5

5 ----- AAC CTG TATTTT CAG GGC GCC A1|G GAT CC{s GAATTC AAA GGC----- 3’
N L Y F Q G A M D P E F K G

5 - ATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCTGGGGCCAAT
3 - TACTAACAGCCGTAAGAGTGGTGCGACCGATGCGACCGGTGTGAGCGTCGATCACACGGAGATCTCCTCGCCGTTCGAACGAGTTCGCAGACCCCGGTTA

GTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTGTCTTCCCGGCGCTGCAAG
CACCACCGGTCTTAACCAGCCCAGGCTGAACGACACGAAGGCCTTCGTGTACGCAGATGAGGTTGCTGATAATGAGGGTCACAGAAGGGCCGCGACGTTC

CTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACC
GAGTTCGAGCAGGTGCGCGCGGCGCAGCTGCTGAAGAGCTCATAGGGGGTGTTGTAGGGCCAGCTCGAGGCGCTGCGGAGGTGGACCAAGATGATGATGG

AGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCTGAAGTTAGCA
TCTCATGGAGGTCAGCCTAGCCCTTGGCGATGCATAAGTCCGTTGGGAAAACAACCCCAGTGAGGAACCCGGTTACGTATAATGCGGAGACTTCAATCGT

CAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATTTGGT
GTTGCGGAAGAAGTAGTGACTAGTTCCAGCTAGCCCTTTCGTCGGATGGCCTGTCGTTGTCACCCCTCTGACCACGTTACACTAGCCGTGGCCTAAACCA

ATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACCAGCGACAGCAGTGCGCCAC
TAAGCGGGTAGGCGTTTGTGACCCCTGAGCAACGACCTAAGCAAACAGACCCAGTTCGGTCCGCCGCTCACACTGCCGTGGTCGCTGTCGTCACGCGGTG

GATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGCCTACTTTGTGCAGCTTCTCACAAACGCAAA
CTAAACTGAGGGTGACACGCGAGGGTCTACGGAACGTTGGCCGCGGAGTTCGACCACGAACCAAGGTTCGGATGAAACACGTCGAAGAGTGTTTGCGTTT

CCCATCGTTCCTGTAA-3’
GGGTAGCAAGGACATT =%

BamHlI

5 - TTT CAG GGC GCC ATG GAT cdG ATG ATT GTC GGC ATT CTC-- 3’
F Q G AMUDTEPM I V G 1 1L




Estratégia de Clonagem no Vetor de Expressao

Sitio de Muiltipla Clonagem

BamHI Kpnl BamHI ATG Kpnl
\ / \/
CCTAG|G CCATG‘G K A
TAA
Gene de Interesse
Vetor de Expressao
u Clivagem com enzimas de restricao BamHI e Kpnl u
GATCC H G
G CCATG ATG
Promotor G GTACC GATCC G

CCTAG G G CCATG

l |
1 Ligacdao com enzima DNA Ligase

ATG
Promotor - \rcc GGTACC
CCTAGG CCATGG
TAA

Vetor de Expressdo/Gene de Interesse



g- Faca uma figura mostrando a constru¢ao e o plasmideo recombinante obtido a partir do

item f.

Plasmid

Map

MoeCloneg . .

3.0 Demo Virtual cloning laboratory.

PDRAWS2 Scientific software for the molecular biologist
1.1.129

Simvector tool for drawing publication and vector catalog quality
4.60 Demo maps

ApE 2.0.49 A Plasmid Editor

BvTech

Plasmid 5.1 |DNA plasmid drawing software

Demo

E(P;gsMap a DMA mapping program for Mac OS5

CGView 1.0 | Circular Genome Viewer

Elis;naDNA A free, cross-platform PLAsmid Manipulation program

Plasmidomics
0.2

Plasmid Drawing Program.

SnapGene Create, Browse, and Share richly Annotated DNA
Viewer 3.1.2 | Sequence.

pLOT . .

1.0.10h Plasmid mapping program

Online Tools

PlasMapper |automatically generates and annotates plasmid maps
2.0 using only the plasmid DNA sequence as input.
MetPlasmid | Online Plasmid map drawing

Sawvvy v0.1 Draw plasmid map tool.

EZ PLASMID . .

MAP V1.0 Free online plasmid draw/plotter program.

WebDSsV Free Online DNA Sequence Editor and Plasmid

Drawing program.

http://en.bio-soft.net/plasmid.html




/Kpnl

Gene

anHlak > Terminador

Promotor Hhel

___Eahl

Clal — >

TrCbh2/pPROEX-Hta

Ampicilina

Ori

Xhol -~

Mapa esquematico do plasmideo para expressao recombinante da enzima TrCbh2



GenBank: MT126808 SARS-CoV-2 - Brasil

(27.174 .. 27.191) CoV-M-R
(26.751) Agel - SgrAl
(26.522 .. 26.539) CoV-M-F

| _geneN-Nugencaps@e
(84s) Bgll

TP L (16.219 .. 16.236) CoV-RsRp-R geneE-Envoltura ‘ BseYI (29.156)
(676) Sfol (15.960) Nael (26.149) BspEI PspFI (29.202)
(675) NarlI - BsaHI ‘I (15.958) NgoMIV (25.313) BamHI | | StuI (29.528)
| 3 -Mpro-| 1 |
(674) Kas}“.“-,‘, {10.954 ..‘10.972, cév Mpro-R (15.102) S:I:I || i {25.140) Swal (IZS\A\SIS) BHBI‘,| ‘I ’COV—N-R (29,516 .. 29.533)
(336) NmI\. \| (a254) Smal (10.070 .. 10.086) ccV—MDwu—FI (15.100) Eco53i I‘. \ (23.117 .. 23.135) CoV-S-R (28.274 .. 28.291) ICOV—N—FU I | Puul (20.753)
(0) Start '\ | (4252) XmaI—TspMI_\‘ (6747) Pmel (8586) Pacl (13.474 .. 13.491) CoV-RdRp-F | (22.553 .. 22.572) CoV-S-F [orf6) ||||‘ | End (29.876)
L | | | | || |
50007 10.0007 i 15.0007 " 20.0007 " 25.0007 i "
- — o — | — —
- —— -
- - -
-
orf3a | orf8 orf10
ggfieM-Membrana  orf7a
nsp5-Protease Mpro RBD-ACE2

-CoV-2 BRAZIL ghDNA
29.876 bp

tters (Nonredundant)

S2' 1208
331 RBD 53 SDZ,

1273

NTD sp1 { FP CH HR2 CT
$1/S2

SS - signal sequence FP = fusion peptide "
NTD - N-terminal domain HR1 = heptad repeat 1

RBD - receptor-binding domain CH = central helix

SD1 - subdomain 1 CD = connector domain

SD2 - subdomain 2 HR2 = heptad repeat 2

S1/S2 = S1/S2 protease cleavage site TM = transmembrane domain
S2’ = S2’ protease cleavage site CT = cytoplasmic talil

Figure adapted from Wrapp et al. 2020

Jmol

AbsI - XhoI - PspXI - PaeR7T (28.473)



Sequéncia de DNA do gene da Proteina S de SARS-CoV-2 (3822 pb)

ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACC
CTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCAATGTTACTTGGTTCCATGCTATACATGTCTCTGGGACCAATGGTACTA
AGAGGTTTGATAACCCTGTCCTACCATTTAATGATGGTGTTTATTTTGCTTCCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGAAGAC
CCAGTCCCTACTTATTGTTAATAACGCTACTAATGTTGTTATTAAAGTCTGTGAATTTCAATTTTGTAATGATCCATTTTTGGGTGTTTATTACCACAAAAACAACAAAAGTTG
GATGGAAAGTGAGTTCAGAGTTTATTCTAGTGCGAATAATTGCACTTTTGAATATGTCTCTCAGCCTTTTCTTATGGACCTTGAAGGAAAACAGGGTAATTTCAAAAATCTT
AGGGAATTTGTGTTTAAGAATATTGATGGTTATTTTAAAATATATTCTAAGCACACGCCTATTAATTTAGTGCGTGATCTCCCTCAGGGTTTTTCGGCTTTAGAACCATTGGT
AGATTTGCCAATAGGTATTAACATCACTAGGTTTCAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTT
ATTATGTGGGTTATCTTCAACCTAGGACTTTTCTATTAAAATATAATGAAAATGGAACCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGAAACAAAGTGTAC
GTTGAAATCCTTCACTGTAGAAAAAGGAATCTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTG
AAGTTTTTAACGCCACCAGATTTGCATCTGTTTATGCTTGGAACAGGAAGAGAATCAGCAACTGTGTTGCTGATTATTCTGTCCTATATAATTCCGCATCATTTTCCACTTTT
AAGTGTTATGGAGTGTCTCCTACTAAATTAAATGATCTCTGCTTTACTAATGTCTATGCAGATTCATTTGTAATTAGAGGTGATGAAGTCAGACAAATCGCTCCAGGGCAAA
CTGGAAAGATTGCTGATTATAATTATAAATTACCAGATGATTTTACAGGCTGCGTTATAGCTTGGAATTCTAACAATCTTGATTCTAAGGTTGGTGGTAATTATAATTACCT
GTATAGATTGTTTAGGAAGTCTAATCTCAAACCTTTTGAGAGAGATATTTCAACTGAAATCTATCAGGCCGGTAGCACACCTTGTAATGGTGTTGAAGGTTTTAATTGTTAC
TTTCCTTTACAATCATATGGTTTCCAACCCACTAATGGTGTTGGTTACCAACCATACAGAGTAGTAGTACTTTCTTTTGAACTTCTACATGCACCAGCAACTGTTTGTGGACC
TAAAAAGTCTACTAATTTGGTTAAAAACAAATGTGTCAATTTCAACTTCAATGGTTTAACAGGCACAGGTGTTCTTACTGAGTCTAACAAAAAGTTTCTGCCTTTCCAACAAT
TTGGCAGAGACATTGCTGACACTACTGATGCTGTCCGTGATCCACAGACACTTGAGATTCTTGACATTACACCATGTTCTTTITGGTGGTGTCAGTGTTATAACACCAGGAAC
AAATACTTCTAACCAGGTTGCTGTTCTTTATCAGGATGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACTTACTCCTACTTGGCGTGTTTATTCTACAGGTT
CTAATGTTTTTCAAACACGTGCAGGCTGTTTAATAGGGGCTGAACATGTCAACAACTCATATGAGTGTGACATACCCATTGGTGCAGGTATATGCGCTAGTTATCAGACTC
AGACTAATTCTCCTCGGCGGGCACGTAGTGTAGCTAGTCAATCCATCATTGCCTACACTATGTCACTTGGTGCAGAAAATTCAGTTGCTTACTCTAATAACTCTATTGCCATA
CCCACAAATTTTACTATTAGTGTTACCACAGAAATTCTACCAGTGTCTATGACCAAGACATCAGTAGATTGTACAATGTACATTTGTGGTGATTCAACTGAATGCAGCAATC
TTTTGTTGCAATATGGCAGTTTTTGTACACAATTAAACCGTGCTTTAACTGGAATAGCTGTTGAACAAGACAAAAACACCCAAGAAGTTTTTGCACAAGTCAAACAAATTTA
CAAAACACCACCAATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTG
ACACTTGCAGATGCTGGCTTCATCAAACAATATGGTGATTGCCTTGGTGATATTGCTGCTAGAGACCTCATTTGTGCACAAAAGTTTAACGGCCTTACTGTTTTGCCACCTT
TGCTCACAGATGAAATGATTGCTCAATACACTTCTGCACTGTTAGCGGGTACAATCACTTCTGGTTGGACCTTTGGTGCAGGTGCTGCATTACAAATACCATTTGCTATGCA
AATGGCTTATAGGTTTAATGGTATTGGAGTTACACAGAATGTTCTCTATGAGAACCAAAAATTGATTGCCAACCAATTTAATAGTGCTATTGGCAAAATTCAAGACTCACTT
TCTTCCACAGCAAGTGCACTTGGAAAACTTCAAGATGTGGTCAACCAAAATGCACAAGCTTTAAACACGCTTGTTAAACAACTTAGCTCCAATTTTGGTGCAATTTCAAGTG
TTTTAAATGATATCCTTTCACGTCTTGACAAAGTTGAGGCTGAAGTGCAAATTGATAGGTTGATCACAGGCAGACTTCAAAGTTTGCAGACATATGTGACTCAACAATTAAT
TAGAGCTGCAGAAATCAGAGCTTCTGCTAATCTTGCTGCTACTAAAATGTCAGAGTGTGTACTTGGACAATCAAAAAGAGTTGATTTTTGTGGAAAGGGCTATCATCTTAT
GTCCTTCCCTCAGTCAGCACCTCATGGTGTAGTCTTCTTGCATGTGACTTATGTCCCTGCACAAGAAAAGAACTTCACAACTGCTCCTGCCATTTGTCATGATGGAAAAGCA
CACTTTCCTCGTGAAGGTGTCTTTGTTTCAAATGGCACACACTGGTTTGTAACACAAAGGAATTTTTATGAACCACAAATCATTACTACAGACAACACATTTGTGTCTGGTA
ACTGTGATGTTGTAATAGGAATTGTCAACAACACAGTTTATGATCCTTTGCAACCTGAATTAGACTCATTCAAGGAGGAGTTAGATAAATATTTTAAGAATCATACATCACC
AGATGTTGATTTAGGTGACATCTCTGGCATTAATGCTTCAGTTGTAAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTTGCCAAGAATTTAAATGAATCTCTCATCGAT
CTCCAAGAACTTGGAAAGTATGAGCAGTATATAAAATGGCCATGGTACATTTGGCTAGGTTTTATAGCTGGCTTGATTGCCATAGTAATGGTGACAATTATGCTTTGCTGT
ATGACCAGTTGCTGTAGTTGTCTCAAGGGCTGTTGTTCTTGTGGATCCTGCTGCAAATTTGATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACA
TAA




Sequencia de aminoacidos da Proteina S de SARS-CoV-2 (1273 aa)

10
MEFVFLVLLPL

130
NNATNVVIEV

250
LLALHRSYLT

370
CVADYSVLYN

490
NGVEGFNCYF

610
GTNTSNQVAV

730
SVITEILPVS

850

20
VSSQCVNLTT

140
CEFQFCNDPF

260
PGDSSSGWTA

380
SASFSTFKCY

500
PLQSYGFQPT

620
LYQDVNCTEV

740
MTKTSVDCTM

860

30
RTQLPPAYTN

150
LGVYYHENNK

270
GAAAYYVGYL

390
GVSPTKLNDL

510
NGVGYQPYRV

630
PVATHADQLT

750
YICGDSTECS

870

10
SFTRGVYYPD

160
SWMESEFRVY

280
QPRTFLLKYN

400
CEFTNVYADSF

520
VVLSFELLHA

640
PTWRVYSTGS

760
NLLLQYGSFC

880

50 60
KVFRSSVLHS TQDLFLPFFS

170 180
SSANNCTFEY VSQPFLMDLE

290 300
ENGTITDAVD CALDPLSETK

410 420
VIRGDEVRQI APGQTGKIAD

530 540
PATVCGPEKKS TNLVENKCVN

650 660
NVFQTRAGCL IGAEHVNNSY

770 780
TQLNRALTGI AVEQDENTQE

890

900

70
NVTWFHATHV

190
GKQGNFENLR

310
CTLKSFTVEK

430
YNYKLPDDFT

550
FNFNGLTGTG

670
ECDIPIGAGTI

790
VEFAQVKQIYK

910

LGDIAARDLI CAQKE‘NGLTV_ LPPLLTDEMI AQYTSALLAG TITSGWTFGA GAALQIPE‘.M'I_ OMAYRFNGIG

970 980 990 1000 1010 1020 1030
TLVEKQLSSNF GAISSVLNDI LSRLDKVEAE VQIDRLITGR LQSLQTYVIQ QLIRAAEIRA SANLAATKMS

1090 1100 1110 1120 1130 1140 1150
ICHDGKAHFP REGVEVSNGT HWEVIQRNFY EPQIITTDNT FVSGNCDVVI GIVNNTVYDP LQPELDSFKE

1210 1220 1230 1240 1250 1260 1270
QELGEKYEQYI EKEWPWYIWLGF TIAGLIAIVMV TIMLCCMTSC CSCLKGCCSC GSCCKFDEDD SEPVLKGVEL

80
SGTNGTKRFD

200
EFVFENIDGY

320
GIYQTSNFRV

440
GCVIAWNSNN

560
VLTESNEKFL

680
CASYQTQTNS

800
TPPIKDFGGE

920
VTQNVLYENQ

1040
ECVLGQSKRV

1160
ELDKYFKNHT

HYT

50
NPVLPENDGV

210
FKIYSKHTPI

330
QPTESIVRFP

450
LDSKVGGNYN

570
PFQQFGRDIA

690
PRRARSVASQ

810
NESQILFDPS

930
KLIANQFNSA

1050
DFCGKGYHLM

1170
SPDVDLGDIS

100
YFASTEKSNI

220
NLVRDLPQGF

340
NITNLCPEGE

460
YLYRLFRKSN

580
DTTDAVRDPQ

700
SIIAYTMSLG

820
KPSKRSFIED

940
IGKIQDSLSS

1060
SFPQSAPHGV

1180
GINASVVNIQ

110
IRGWIFGTTL

230
SALEPLVDLP

350
VENATRFASV

470
LKPFERDIST

590
TLEILDITPC

710
AFENSVAYSNN

830
LLENKVTILAD

950
TASALGKLQD

1070
VEFLHVTYVFPA

1190
KEIDRLNEVA

120
DSKTQSLLIV

240
IGINITREQT

360
YAWNRERISN

480
EIYQAGSTPC

600
SEGGVSVITP

720
SIATPTNFTI

840
AGFIEKQYGDC

960
VVNQNAQATN

1080
QERNFTTAPA

1200
KNLNESLIDL



Sequencia de DNA e aminodacidos da Proteina S de SARS-CoV-2 (1273 aa)

atg ttt gtt ttt ctt gtt tta ttg cca cta gtc tct agt cag tgt gtt aat ctt aca acc
M F \Y F L \Y L L P L \Y S S Q C \Y N L T T
aga act caa tta ccc cct gca tac act aat tct ttc aca cgt ggt gtt tat tac cct gac
R T Q L P P A Y T N S F T R G \Y Y Y P D
aaa gtt ttc aga tcc tca gtt tta cat tca act cag gac ttg ttc tta cct ttc ttt tcc
K \Y F R S S \Y L H S T Q D L F L P F F S
aat gtt act tgg ttc cat gct ata cat gtc tct ggg acc aat ggt act aag agg ttt gat
N \Y T W F H A I H Y S G T N G T K R F D
aac cct gtc cta cca ttt aat gat ggt gtt tat ttt gct tcc act gag aag tct aac ata
N P \Y L P F N D G Y Y F A S T E K S N I
ata aga ggc tgg att ttt ggt act act tta gat tcg aag acc cag tcc cta ctt att gtt
I R G W I F G T T L D S K T Q S L L I \Y
aat aac gct act aat gtt gtt att aaa gtc tgt gaa ttt caa ttt tgt aat gat cca ttt
N N A T N Y Y I K Y C E F Q F C N D P F
ttg ggt gtt tat tac cac aaa aac aac aaa agt tgg atg gaa agt gag ttc aga gtt tat
L G \Y Y Y H K N N K S W M E S E F R Y Y
tct agt gcg aat aat tgc act ttt gaa tat gtc tct cag cct ttt ctt atg gac ctt gaa
S S A N N C T F E Y \Y S Q P F L M D L E
gga aaa cag ggt aat ttc aaa aat ctt agg gaa ttt gtg ttt aag aat att gat ggt tat
G K Q G N F K N L R E F \Y F K N I D G Y
ttt aaa ata tat tct aag cac acg cct att aat tta gtg cgt gat ctc cct cag ggt ttt
F K I Y S K H T P I N L \Y R D L P Q G F
tcg gct tta gaa cca ttg gta gat ttg cca ata ggt att aac atc act agg ttt caa act
S A L E P L Y D L P I G I N I T R F Q T
tta ctt gct tta cat aga agt tat ttg act cct ggt gat tct tct tca ggt tgg aca gct
L L A L H R S Y L T p G D S S S G W T A
ggt gct gca gct tat tat gtg ggt tat ctt caa cct agg act ttt cta tta aaa tat aat
G A A A Y Y Y G Y L Q P R T F L L K Y N
gaa aat gga acc att aca gat gct gta gac tgt gca ctt gac cct ctc tca gaa aca aag
E N G T I T D A \Y D C A L D P L S E T K
tgt acg ttg aaa tcc ttc act gta gaa aaa gga atc tat caa act tct aac ttt aga gtc
C T L K S F T \Y E K G I Y Q T S N F R \Y



caa
gtt
tgt
gga
gta
tat
ctt
cte
aat
aat
cca
ttc
cct
aca
gga
cct

aat

gag

cca
ttt
gtt
gtg
att
aat
gat
aaa
ggt
ggt
gca
aac
ttc
ctt
aca
gtt
gtt

tgt

gaa
gcc
gat
cct
ggt
aaa
aag
ttt

gaa

tct
acc
tat
act
gat
tta
gtt
gag
ggt
tac
tgt
ggt
ttt
ctt
tct
cat
aca

ccc
P

att
aga
tct
aaa
gaa
cca
ggt
aga
ttt
caa
gga
tta
ggc
gac
aac
gca
cgt

att

gtt
ttt
gtc
tta
gtc

gat

aga
gca
cta
aat
aga
gat
aat
att
tgt
tac
aaa
ggc
gac
aca
gtt
caa
ggc

gca

ttt
tct
tat
gat
caa
ttt
tat
tca
tac
aga
aag
aca
att
cca
gct
ctt
tgt

ggt
G

cct
gtt
aat
cte
atc
aca
aat
act
ttt
gta
tct
ggt
gct
tgt
gtt
act
tta

ata

aat
tat
tcc
tgc
gct
ggc
tac
gaa
cct
gta
act
gtt
gac
tct
ctt
cct
ata

tgc
C

att
gct
gca
ttt

ccCa

aca
tgg
tca
act
ggg
gtt
tat
tat
caa
ctt
ttg
act
act
ggt
cag
tgg
gct

agt

aac

aac

ttt

aat

caa

ata

aga

cag

tca

tct

gtt

gag

gat

ggt

gat

cgt

gaa

tat

ttg
agg
tcc
gtc
act
gct
ttg
gcc
tat
ttt
aaa
tct
gct
gtc
gtt
gtt
cat

cag

tgc
aag
act
tat
gga
tgg
ttt
ggt
ggt
gaa
aac
aac
gtc
agt
aac
tat
gtc

act

cct

aga

ttt

gca

aag

aat

agg

agc

ttc

ctt

aaa

aaa

cgt

gtt

tgc

tct

aac

cag

tca

aat

gaa
aac
tat
ttt
gat
aat
aat
tgt
act
gca
aat
ctg
cag
cca
gtc
tct
tat

tct



cct

gca

agt

tac

aca

gtt

aat

cta

ctt

ttg

aca

caa

aaa

aca

acg

ctt

ctt

cgg

gaa

gtt

att

Caa

Lttt

ttt

ctt

gca

ctt

tca

caa

cgg
aat

acc

tgt

tta

gca

tca

ttc

gat

cct

act

gct

att

agt

gtt

cgt

agt

gca

tca

aca

ggt

aac

Ccaa

caa

aac

att

ttg

tct

tat

gcc

gca

aaa

ctt

ttg

cgt

gtt

gaa

gat

cgt

gtc

ata

aaa

gct

ctc

ggt

agg

aac

ctt

caa

gac

cag

agt

gct

att

tca

gct

aaa

tta

gtg

gct

aca

tag

Tttt

caa

gga

ctt

aaa

aca

gta

tac

cta

act

tta

Caa

CCa

aca

aga

gat

acc

aat

Tttt

aaa

agc

gtt

tat

gct

tct

CCa

gaa

act

att

gat

ctt

gac

gaa

ttt

ggt

aat

ctt

tcc

gag

gtg

agt

aat

att

agt

caa

aat

gct

act

Caa

aac

tct

agc

ata

aaa

tca

gat

att

att

gca

gga

gct

gat

ttt

gaa

caa

tcc

tct

att

gtg

ggt

gtg

caa

atc

att

acc

ctt

gtt

CCa

CCa

ggc

gca

caa

gct

aca

ggc

gtc

gca

caa

tta

att

gcc

aag

ttg

gaa

CCa

agc

ttc

caa

tac

gca

cag

aaa

aac

att

att

att
I

gcc

ata

aca

ttg

Caa

att

aag

atc

aag

act

tta

aat

att

caa

tca

gat

aga
R

tac

cccC

tca

Caa

gac

aaa

agg

aaa

Tttt

tct

caa

gtt

caa

aat

agt

agg

gct

act

aca

gta

tat

aaa

gat

tca

Caa

aac

gca

ata

ctc

gac

gca

gtt

ttg

gca

atg

aat

tca

ttt

tgt

agt

acc

ggt
att

ggt

ctt

tta

ttt

gag

ctt

gct

aat

aca

atc

ctt

act

aca

Tttt

Caa

ggt

gaa

gat

act

gcg

gct

aac

tct

tta

gat

ggc

aga

gaa

Lttt



tct

gat

gtc

att

cac

Tttt

ttg

tca

aaa

caa

ata

tgt

tct

gct

ttt

ttc

tgt

tag

gtg

Caa

CCa

gaa

gaa

gct

agt

gag

aat

tgt

ttg

cat

ttt

tct

cct

gat

att

ctt

ggc

tgt

CCa

ctt

gga

cat

gat

gta

ggt

gaa

gtt

gac

gga

ttg

ctc

gtg

gct

aag

gtg

gga

aca

aac

tta

gat

cgc

aag

att

aag

ctc

gct

ggc

act

aaa

caa

tgt

gac

tta

ctc

tat

gcc

ggc

aaa

act

tat

tat

gca

agg

gat

tca

ggt

aat

gag

ata

tgt

gga

aaa

cat

gtc

cac

aat

gtt

ttc

gac

gag

cag

gta

tgt

gtc

atg

ctt

cct

Tttt

Tttt

gta

aag

atc

gtt

tat

atg

tct

aaa

tca

atg

gca

cct

tat

ata

gag

tct

gcc

ata

gtg

tgt

tta

gag

tcc

Caa

cgt

gaa

gga

gag

ggc

aag

aaa

aca

gga

cat

tgt

ttc

gaa

gaa

CCa

att

tta

att

aat

tag

att

tcc

tac

gta

cct

aag

ggt

caa

gtc

gat

aat

tta

CCa

atg

tgc

aca

ctt

cag

aac

gtc

atc

aac

aaa

gct

aat

tag

ctt

tgc

taa

gga

tca

ttc

Tttt

att

aac

tat

tca

gaa

tac

tgc

aaa

Caa

gca

aca

gtt

act

aca

Tttt

gtt

tct

att

tgt

ttt

tca

cct

act

tca

aca

gtt

aag

gta

ctc

tag

atg

gat

aaa

cat

gct

aat

gac

tat

aat

aac

atc

cta

acc

gaa

aga

ggt

cct

ggc

aac

gat

cat

att

gat

ggt

agt

gac

gtt

gta

gcc

aca

aca

cct

aca

caa

ctc

Tttt

tgc

gac



Exercicio

Desenhe os oligonucleotideos/primers para clonagem e expressao de:
1- Proteina S de SARS-CoV-2
2- RBD da proteina S de SARS-CoV-2

Regiao de Multipla Clonagem do vetor de Expressao:

BamHI EcoRlI Stul Sall Xbal Xhol Kpnl  Hindlll

ATGGATCCGGAATTCAAAGGCCTACGTCGACGAGCTCAACTAGTGCGGCCGCTTTCGAATCTAGAGCCTGCAGTCTCGAGGCATGCGGTACCAAGCTTGGCTGTTTTG
M D P E F K G L R R R A Q L VvV R P L S N1L1L E P A VS R H A VP 5 L AV L

BamHI: GYGATCC

Enzimas que nao clivam o gene: Aatll, Absl, Bcgl, BciVI, Bgll, EcoRl: GLAATTC
Bpll, BpulOl, BsePl, BseYl, BsrBI, BtgZl, Btsl, Drall, Drdl, Esp3l, Stul: AGGYCCT
Fsel, FspAl, Haell, HaelV, Hgal, Hpy99I, Kpnl, MauBI, Mfel, Sall: GYTCGAC
Mlul, Nael, Narl, Nhel, Notl, Nrul, Pacl, Pvul, Rsrll, Sacl, Sacll, Xbal: TLCTAGA
Sall, SanDl, Sapl, PI-Scel, Sfil, Sgfl, SgrAl, SgrDI, Smal, SnaBI, Xhol: CYTCGAG
Sphl, Srfl, Stul, Taqll, Taul, Xbal, Xhol Kpnl: GGTACY.C

Hindlll: AVAGCTT



Obrigado

fscha@usp.br
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