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Quando usar organismo geneticamente
modificado?

e MO patogénicos

* Fonte rara ou perigosa

* Rendimento baixo no MO original

* Dificil condicao de crescimento e producao

* Produto toxico para o MO original quando em altas concentracoes
* Plantas de producao ja estabelecidas

* Potencial de criar moléculas que nao existiriam na natureza —

biobetters.
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Esquema: Watson et al., 1998. Recombinant DNA, 2nd edition, Scientific American Books
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Enzimas e medicamentos
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Preciso usar OGMs - estratégias

e Escolher a fonte do material genético

e Escolher a célula hospedeira

* Escolher o tipo de transformacao

— Selecao x estabilidade x quantidade
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GENES DE EUCARIOTOS SAO MAIS COMPLEXOS QUE
OS DE PROCARIOTOS
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Figure 8-43 Molecular Biology of the Cell (© Garland Science 2008)

double-stranded cDNA copy of original mMRNA



Regi&io Promotora ou regulatéria RegiSo Estrutural ou codificadora
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Preciso usar OGMs - estratégias

e Escolher a fonte do material genético

e Escolher a célula hospedeira

* Escolher o tipo de transformacao

— Selecao x estabilidade x quantidade
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Eritropoetina O-Glicosilacao:

Ser (126)

Fonte: Kratje (2004)




(Adapted from Pharmaceutical visions) Human

Transgenic Transgenic

Yeast Human
imals
i OHO cells glycoproteins
Peptide @ Galactose ‘ Mannose A N-glycolyineuraminic acid

® xyose @ Fucose [l Nacetyigiucosamine M) N-acetyineuraminic acid

Leveduras geneticamente modificadas para produzir padrao de glicosilacao
humanizado.
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Preciso usar OGMs - estrategias

e Escolher a fonte do material genético

e Escolher a célula hospedeira

* Escolher o tipo de transformacao

— Selecao x estabilidade x quantidade



Transformacao

* Plasmideo epissomal
— Muitas copias por célula
— Exige selecao constante
— Marcas de selecao — antibioticos (aspectos
regulatorios)
* Integrativo no DNA genbmico
— Estavel
— Uma ou poucas copias
— Selecao apenas 1 vez
— Integrar em locais que diminuem a produtividade



Principais estratégias de biologia molecular para o
desenvolvimento de biobetters
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Figure 7-1 Molecular Biology of the Cell (© Garland Science 2008)
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Ex. Asparaginases

asparaginase sdvancedw Q4 Search

BLAST Align Retrieve/ID mapping Peptide search

From June 20, 2018 all traffic will be automatically redirected to HTTPS. More information or view this page using https

UniProtKB results @ About UniProtk@

F"ter by ¥ Dovmdoad 2 Gohmns <1 to 250f 42,757 p Show 25
: I_l
h Reviewed (138) n v £l
Sviss-Prot [0 Q7L266 ASGL1_HUMAN Isoaspartyl peptidase/L- ASRGL1 ALP, CRASH Homo sapiens (Human)
) ‘ asparaginas...
TrEM;_anVIEWEd (42,618) [0 Q8vio4 ASGL1_RAT ﬁ Isoaspartyl peptidase/L- Asrgll Alp, Gliap, Hiob Rattus norvegicus {(Rat) 333
asparaginas...
Popular organisms [0 Po0S05  ASPG2_ECOLI Hi L-asparaginase 2 ansB b2957, Jw2924 Escherichia coli (strain K12) 348
*
Rice (23)
[0 POCX77 ASP22_YEAST !i L-asparaginase 2-2 ASP3-2 YLR157C, Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's 362
Zebrafish (21) - L9632.7 yeast)
Human (20) [0 POCX79 ASP24_YEAST “"j L-asparaginase 2-4 ASP3-4 YLR160C, Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's 362
- L9632.9 yeast)
Fruit fly (18) [0 PoOCZ17 ASP21_YEAST gi L-asparaginase 2-1 ASP3-1 YLR155C, Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's 362
i N L9632.6 east
A. thaliana (12) 4 )
[0 POCX78 ASP23_YEAST “"{i L-asparaginase 2-3 ASP3-3 YLR158C, Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's 362
Other organisms - L9632 .8 yeast)
[0 POA952 ASPG1 ECOLI “H(i L-asparaginase 1 ansA b1767, JW1756 Escherichia coli (strain K12) 338
[1 Q8YQBl1 ASGX_NOSS1 ‘H{i Isoaspartyl peptidase/L- all3g22 Nostoc sp. (strain PCC 7120 / SAG 25.82 / UTEX 2576) 318
Search terms asparaginas...
Filter "asparaginase" as: [0 P74383 ASGX_SYNY3 ‘l(i Isoaspartyl peptidase/L- sllo422 Synechocystis sp. (strain PCC 6803 / Kazusa) 329
gene name (3) asparaginas...
[0 Q9ZsDe ASPG_LUPLU ﬁ Isoaspartyl peptidase/L- Lupinus luteus (European yellow lupine) 325
gene ontology (21,154) = asparaginas...
O

protein and gene name (26,468) 088202 LPP6O0_RAT “'(i 60 kDa lysophospholipase Aspg Rattus norvegicus (Rat) 564




Ex. Asparaginases: asnA x asnB

(= Alignments

[BlIDownload v Graphics

sp|POASE2IASPG1_ECOLI L-asparaginase 1 OS=Escherichia coli (strain K12) OX=83333 GN=ansA PE=1 5V=1
Sequence ID: Query 42753 Length: 338 Number of Matches: 1

Range 1: 60 to 228 Graphics

Score Expect Method Identities Paositives Gaps
21.6 bits(200) 6e-22 Compositional matrix adjust. 79/282(28%) 116/282(41%) 27/282(9%)

Query &0 SODMN VWL LAKKINTDCDETDGFVITHGTDTMEETAYFLDLTVE-CDEFVVMVGAME 138
5 DM W +A+ I D DGEVI HGIDIM TA L ++ EPV+t G+
Sbjct &0 S3DMIPEDWQHIAEDIKRHYDDYDGEVILAGT DTMAYTASATSFMLENLGKEVIVIGSQL 119

Query 13% PSTSMSADGPFNLYNAVVIAADKASANRGVLVVMNDTVLDGEDVIEKTNITDVATFESVHY 193
E + +DG NL Ha+ 2Za+ V+ H++ G K + FSH
Sbjct 120 FPLAELRIDGQINLINALYVARNYPINE--VILFFNNELYRGNETTEAHADGFDAFASFNL 177

Query 15% GPL--GYIHNGKIDYQRTPARKHTSDIPFOVSKLNELPEVGIVYNYANAS-——--——-- DL 243
EFL IH +++ IF H + L P +HE+V Y 5
Sbjct 178 FPPLLEAGIHTRRIN---TPEAPH-GEGELIVHFITPQP-IGVVIIYPGISADVVENFLEQ 232

Query 24% PAKATVDAGYDGIVSAGVGNGHLYKSVFDTILATARKTGTAVVREISEVEIGATTIQDAEVDD 3038

P KAL+ + 5 GVGN K+ L B G VWV ++ +G
Sbjct 233 FPVKALI--————- LRSYGVGNAPQNKAFLQELQEASDRGIVVVNLTQCMSGKVIMGGYATG 286
Query 309 ---AKYGFVASGTLNPQKARVLLQLALTGTKDEQRIQRIFNGQ 347
L G+ + o+ L L+Q D+ I++ +0

Sbject 287 NALAHAGVIGGADMTVEATLTELHYLLSQELDTETIRERMSQ 3238
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Asparaginases tipo Il

Tl Ce s as aem w5 e e . R e e e S e e e TGGTIEE
T e sss SEE R4 BEASE LSS HEE RELA SN SNE SR SRS BEASE AHE SEE S8 ADK TGGT IEM

66 FNSK . IDS S AC|MgH D - TIQDLDI DISIEVCDIE YERe|L CIIV
36 I8 GGDS A -TKS N KVI€A/E N)® QL DI E QLAYLR
A PIK A A DTIRI A E Q)3

38 SISATGT T

1 MKSDSVEITTICPDVENSQFVVQSNCPETIPEILKSQNAAVNGSGIACQQRb I TGGTI 65
IL
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DN W T A KI TD- 98
N.TG SQR LL 103

4% % \\\\ \\\N\\\\V\—
ng-LQAPDGIVITHG?DTLbE zfizsfiipac B MR P : SNP 192
TIIBI D GIgV I THGTD T ARF MR P S v TAIA 161
w4AR pviteviEEettyt oA = B Vedda s 1 EFNIH ) RVING! 166

193 Ki§ RGVEVH TKTNENE bNV RQIEp IHNENF V YYP VIZEPQGCH - KpiK 255
162 ABJA Nj:NeAY ")t TVLD DVTTDVA F SVNY[E LG H GK RTIEARK SDTPpgr 224
167 Q R G VNIV R G A TKTN ST ANEE[€ S VINI GLIRMY NRIDIEL TRSVERE 229

256 LRVDG HFK V WMAH AF PAIV-N ADK GIV)#® T G G PEE NE ' ---C LSLP316
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Mutacao racional

% 0 N
2 _ @8
2 SEa 5
—aTesn
-
w
<<
_ v -
2 b g £ 4
3 o _ T 8 & T o
586 Boo g 5 g2
2 J <€ oo O w4 w o
- == D "D D @GP >
.'-»-— - - -
o
[ ] —
2 % T o
2 326
-“.
17 GDSATK-SNYTVGK
s:sfPe o G ¢
17 AATGTQTTGYKAGA
119 TSMSADGPFNLYNA
T::SADGP.NL :A
122 TAISADGPMNLLEA
136 AADKASANRGVLVV
A:DK.S .RGV:VV
139 ASDKQSRGRGVMVV

. AEPi + CTSBi

29

30

132

139

149

152

research article

kDa
250

Patel et al, 2009. J. Clin. Invest. 119:1964-1973 (2009). doi:10.1172/ICI37977



N24*

1 2 3 4 5 6 7 8 9 10 11 12 13 14 Figure 6

-’ :l-. - = l- s - An N24G mutant resists AEP cleavage. Immunoblots of com-
AED = e = w = o w y ew g s s mercial (Medac) and recombinant WT (R-LASNase) and mutant
ASNase proteins incubated with (+) and without (—) recombinant
- = .'... I- o —W AEP (0.4 ug) or whole-cell lysates (HRC57). N24G is resistant to
R e e AEP cleavage. D124 mutants are degraded completely by AEP
Cell lysates Medac R-LSANase N24G ~ D124G  N143G N24G/  D124G/ B coies fysafe. ¥ acical Mnes Camartato CRIENESL gels; dashad

D124G  N143G vertical lines denote spliced noncontiguous lanes within gels.

Table i Elspar  wild type  N24S

Enzyma - ' 3

Asparag - ) et e S ) v

WTASN. . R Wild-type 105.20+8.14 0.89 +0.22

gfg%‘; o N24S 103.50+10.23 0.93+0.20
- + - + - +

:;jg% SDA1 cell lysate

D124G/\ Figure4. Elspar, ECAIl WT and N24S degradation by SD1 cell lysate (Ponceau Red staining). +/— indicates
the presence or absence of cell lysate.

Maggireytal sn20hT SREPF tht4lFen] D@ kb1 kG88#541598-017-15075-4
products using the Medac Asparaginase-Activity-Test (MAAT) assay kit
(Medac). ARecombinant ASNase activity/WT ASNase activity.

Patel et al, 2009. J. Clin. Invest. 119:1964-1973 (2009). doi:10.1172/ICI37977
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Atividade no soro - teste in vivo
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Formacao de anticorpos anti-ASNase

ELISA to detect anti-asparaginase antibodies in plasma of Balb/c mice after 4 weeks IP
injections (1050 1U/Kg)
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2.0 e

1.64-—--mmemee
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v

0.44-—-

BT e
neg pos A B C A B C A B C A B C A B

0.0

CTRL WT Aginasa Background
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A) 1:100
B) 1:1000
C) 1:100 against Aginasa



FUNDACAO DE AMPARO A PESQUISA
DO ESTADO DE SAOC PAULO




