DyHKLNM OENKOB U reHOoB

| keep six honest serving-men
(They taught me all | knew);

Their names are What , and Why, and When,
And How, and Where, and Who.

Rudyard Kipling



[TnaH

* UTO BaXKHO 3HaTb (PYHKLMM JaHHOro berka
1 roe 3To HanTKn?

» Kak HanTu Bce 6ernkun ¢ onpeageneHHomn
doyHKUNEN?
» Kak 60poTbCsi C CUHOHMMAaMMN?

* basa gaHHbIX GO: CTPYKTYpa;
ncrnonb3oBaHue

 UTO Takoe “Protein evidence”?



3agava |: y3HaTb PyHKLUIO benka
[Mpnmep: 4To 3a 6enok Q71SG9_KLEPN

 Ha3BaHue (K10?)
— Uniprot:
 Cytosine-specific methyltransferase
* reH kpn2kiM
* OTKYna?
* Klebsiella pneumoniae
* Mnasmmpga



Q71SG9 KLEPN

 YTO nenaet?

— Pubmed:
e CTaTEN HET
* cCbiflka Ha Gene DB (NCBI) (4acTb npoekTa RefSeq):
— type Il DNA-methyltransferase
* KTO — brnmkanumm nsy4eHHbIn romosnor?

— BLAST

* MTS2_SHISO, Identity 100% no Bceu anuHe (!?)
— M.Ssoll, Shigella sonnei , nnasmuaa



Description and origin of the Protein

Description Recommended Fyj=Modification methylase Ssoll; IVI SS O I I
Short=M.SsolI; *

EC=2.1.1.37;
Synonym Full=Cytosine-specific methyltransferase Ssoll;
Gene name(s) ssolIM
Organism source  Shigella sonnei.
Taxonomy Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae; Shigell:

Organelle Plasmid P4.

Database cross-references

EMBL M86545; AAA98279.1; -; Genomic_DNA.

PIR JTO0744; JT0744.
ProteinModelPortal p34879; -.

SMR P34879; 7-53.
REBASE 3509; M.Ssoll.
BRENDA 2.1.1.37; 74546.

GO:0003886; F:DNA (cytosine-5-)-methyltransferase activity; IEA:EC.
GO:0043565; F:sequence-specific DNA binding; IEA:InterPro.

GO GO:0009307; P:DNA restriction-modification system; IEA:UniProtKB-KW.
G0:0045449; P:reqgulation of transcription; IEA:UniProtKB-KW.
GO:0006350; P:transcription; IEA:UniProtkKB-KW.




InterPro

PANTHER

Pfam

PRINTS
SMART
SUPFAM
TIGRFAMs

PROSITE

IPRO18117; C5_DNA_meth_AS.
IPR0O01525; C5_ MeTfrase.
IPR0O01387; HTH_3.
IPR010982; Lambda_DNA-bd.

PTHR10629; C5_DNA_meth; 1.

PF00145; DNA methylase; 1.
PFO01381; HTH 3; 1.

PRO0105; CS5METTRFRASE.

SM00530; HTH_XRE; 1.

SSF47413; Lambda_like_DNA; 1.

TIGRO0675; dcm; 1.

PS00094; €5 MTASE 1; 1.

PS00095,; C5_MTASE_2; 1.

PS50943; HTH_CROC1; 1.

3: Inferred from homology;

—




M.Ssoll
 YTOo penaet?

— Pubmed:
* €CTb CTaTbW; HET 0O630POB
Uniprot ccbiniaeTtcsa Ha pasHble b1

— G0:0003886 (F)

* Molecular Function:
Catalysis of the reaction: S-adenosyl-L-methionine + DNA containing
cytosine = S-adenosyl-L-homocysteine + DNA containing 5-methylcytosine

 [lepeHoCUT MeTUNBLHYIO rpynny ¢ Kopaktopa Ha unTo3nH AHK
* NpuBeaeH cnmcok n3 20 CUHOHMMOB
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M.Ssoll

Uniprot ccbinaetcsa Ha pasHblie b (npoaoonkeHue)
— G0:0043565: (F)

 Name: sequence-specific DNA binding

* Molecular Function: Interacting selectively and non-covalently
with DNA of a specific nucleotide composition, e.g. GC-rich DNA
binding, or with a specific sequence motif or type of DNA e.g.
promotor binding or rDNA binding.

— EC2.1.1.37

 Catalysis of the reaction: S-adenosyl-L-methionine + DNA containing cytosine =
S-adenosyl-L-homocysteine + DNA containing 5-methylcytosine

e COMMENT * See the REBASE database for a complete list of these
enzymes: http://rebase.neb.com/rebase/

* NpuBeaeH Cnncok n3 20 CUHOHMMOB



Mbl onncanwu
MOJNEKYNAPHYKO OYHKUNIO
bernka M.Ssoll (n romosnora u3
K.pn.)



M.Ssoll
« KakoB mexaHn3m paboTbl?
* KOpakTop SAM (S-adenosyl-L-methionine)
* Ha kakown atom [JHK nepeHocuTtcs — yrnepos B 5-M NOSI0KEHUU LMTO3NHA

* Kak dbepMeHT, kKodbakTop 1 cybcTpaT pacnonoXeHbl B NpOCTpaHCTBE? 3D CTPYKTYPHI
HET; eCTb MoAerb, NOCTPOEHHAas NO roMornoraM JOMEHOB C U3BECTHOM CTPYKTYPOWN.
LIMTO3MH BbIBOpa4MBaeTCs, CM. puC.

* KaKyCTpO€EeH aKTUBHbIN LEHTP? — N3BECTHbI KOHCEpPBAaTUBHbLIE MOTUBbLI U OCTaTKU

* Kak npoucxoaut y3aHaBaHue nocnegosatensHoctn AHK? — n3asectHa ysaHaBaemas
nocnenoBaTtenbHOCTb — CCNGG - U JIOMEH, OTBeYarLn 3a y3HaBaHue (TRD)

MeTtoab!:
— [lpuwmska (cross-linking)
— MyrTtareHes

—  MopgenupoBaHue CTPYKTYpb!

— KOHCepBaTMBHOCTb nocnenoBaTenbHOCTEN ....
- ..... MHOX€eCTBO BCelro

MeTunupyembin
LUUTO3MH

SAM

Mopenb
MEeTUNa3Horo JoMeHa
M.Ssoll



Onucanu
MEXAHW3M
nenctesus M.Ssoll



M.Ssoll: 3a4eM Hy>XHO MmeTunmnposatb AHK?

« 3auem?
— G0:0009307: (P)

* Name: DNA restriction-modification system

Biological Process: Any process that protect an organism from invading foreign DNA by methylation of self DNA at
specific sequences and nucleolytic cleavage of unmethylated foreign DNA.

« Cuctema pecTpukumMn-mogmdukaummn: niodoun npouecce, 3anLaroLLnm opraHmam
OT BTOpXXeHUs YyxepoaHon [JHK nocpenctsom MeTunmupoBaHns cneumndomnyeckmnx
nocriegoBaTeribHOCTEN U Tnagponn3a HeMeTunuposaHHom YyxxepogHon HK
YyxxepogHasa OHK — JHK 6aktepuodparos, nnasmug n ap.

o Kakue reHbl BknrodaetT cucrema PM? o=t

env

[T f oy

* Rebase: -

- M.SSO”: AR M.Kpn2k Kpnak

L 1 | 1 |

» M.Ssoll — AHK meTtuntpaHcde &

» Ssoll — 3HOOHYKINea3a pecTpukumm
Ssoll - BHOCUT aAByxuenoyeudHbin paspblie HK B HemeTunupoBaHHbIX
cantax CCNGG

M.Ssoll METUNUPYET LNMTO3WNH TOSNBLKO B CaTax TOU Xe
nocnegoBaTtenibHOCTU CCNGG; MmeTununpys xos3anckyro OHK M.Ssoll
npegoTepallaeT pparmeHTaumno co6CTBEHHOIO reHomMa



Mbl onncanu
BEVONOIMYECKUIA [MTPOLIECC
n
CUCTEMY IrEeHOB
ero OCYyLLEeCTBNALWNX



M.Kpn2kl n M.Ssoll

* B Kakom opraHusme?

— Klebsiella pneumoniae
* NnasmMmnaa

— Shigella sonnei, bakTepusa n3 cemencTea
Enterobacteriaceae; natoreH
* NNasmMuga

— CxoncTtBO 100%; Kak OO bACHUTBL?



M.Ssoll

» Kakue elle pyHKLnn I/|3BeCTHbI?

— Pfam Aumethylase
e 1Ba AOMEHa m-mmm

HTH 3 9
\ DNA methylase 7472 375

— G0:0045449: (P)
 regulation of transcription; IEA:UniProtkKB-KW.
* PEerynaTop TpaHCKpunuum:
» cBsA3bIBaeTca ¢ camtamm NNNNNN;
* Takme camTbl pacnonoXXeHbl Mexay reHamu M.Ssoll u Ssoll
* penpeccop reHa M.Ssoll n akTnBaTtop Ssoll

— Ana4yero’?
e OANg “pasMHOXeHnAa” nnasmuabl: NPOHMKHOBEHUA B HOBOIO
X03AMHa
— MeXaHu3M perynauumn?

* umeeT N-KoHUeBon HTH lOMEH, FOMOSOTrMYHbIA N3BECTHLIM
NOMEHaM TPaHCKPUMNLUMUOHHbBIX aKTopoB

* aumepuayetcs npu ceasbiBaHnu ¢ JHK — elle ogHa oyHKUMS:
criocobHocmb Oumepu3auuu




M.Ssoll

[ oe nokanunsyerca?

* B LUMTONIA3Me XO35MCKOW DakTepuanbHOW KNeTKu
— aTo4Hee? .....

« Korga akcnpeccupyetca?

* HebonbLUasa NogAEePKNBAETCSH NOCTOAHHO;
aBTOpPErynauus

* Npn NPOHNKHOBEHNN B HOBOIO XO3AWUHA
yBEJINYNBAETCAH

NOKATN3ALINSA 1
9KCMNPECCUSA




NTor: M.Ssoll (n M.Kpn2kl)

PyHKUNMK:
— MeTunmpoBaHue umTo3nHa B cantax CCNGG
— cBga3biBaHne ¢ [JHK B cantax onpeneneHHOW nocrieqoBaTefibHOCTH
— romogmmepusauuns npum ceasbisaHnm ¢ JHK
MexaHun3m:
— Yy3HaBaHue nocriegosaTtensHOCTN — TRD AOMeEH
— KOghakTop SAM
— MOTMBSbI | - X
— BbIBOpa4YnBaHME OCHOBAHUA
—  XO[ peakumu
buonornyeckni npotecc:
— 3awuTa ot YyxxepogHou [AHK
— perynaumsa TpaHckpunuum cuctemsl PM Ssoll
Cucrema peCTpVIKLI,IfIVI—MO,EI,I/Idjl/IKaLI,VII/I || TMNa; COCTOUT U3 ABYX FrEHOB
Ha TPAHCMUCCUBHOU Nnasmmae
Jlokanunsauuvs:
— ymTonnasma Xo3sIMCKOW KNEeTKU
JKcnpeccus
— HeraTtuBHasi aBToperynsuus



ba3bl AaHHbIX

Uniprot

Pubmed

GO — gene onthology

EC - enzyme classification

Pfam, Interpro,
— cemencTBa benkos/0oOMeHOB

Rebase — cneymanusmposaHHaga bll



[ Ae nckatb onnucaHmne oyHKUUn

KpaTtkoe onncaHue pyHKUuin ogHOro 6enka n cCblfikn Ha
opyrme pecypcbl CM. [UniProt

the universal
protein resource

KpaTkoe onncaHne yHKUMN ceEMENCTB DENKOB 1 JOMEHOB

CM. B P‘Q i InterPro

[ToopoOHoe onnucaHme oTaenbHbIX KNaccoB OYHKLUNN U
COOTBETCTBYIOLLMX DEMKOB CM. B cneumnanm3npoBaHHbIX

B[, Takux kak ENZYME,Rebase
BRENDA Qjjei):




Kak HaMm y3HaTb QYHKLINIO MHTEPECYIOLLIEro

Hac 1 6.M. N3BECTHOIO Hayke bernka nnu

* +/+++ HuTaliTe OPUTMHATHAPIGTaTbN XOPOLLIMX aBTOPOB B
XOPOLLMX XypHanax! '
NwimnTe B PubMed

e -/++YuTtanTte aHHoTauumM 3annucu Uniprot
Mcnonb3ynTe SRS

e -/+YutTanTte aHHoTauum 3anncem Pfam u InterPro,
cogepkallme onmcaHms CEMENUCTB OMEHOB, K KOTOPbIM
npuHaanexar AoMeHbl berka

» -/+ NwnTe Bawl 6enok B cneynanunanpoBaHHbix B (B v
SHUMKIIONEeann, B KOTOPbIX NoapobHO onncaHbl yHKL MK
reHoB U X NpoaykToB : KEGG, BIOCYC, ENZYME, TC-DB,
REACTOME....)

* Nwnte, NnpeanonoXuTeribHo, roMOSIoOrnMyHble Derku
camocToATenbHO. Micnonb3ymnte BLAST, psiBLAST, npodounu um

YoSNy—_——gsa I 11 1



3agada ll: HanTn benkn ¢ Ton Xxe
doyHKUMEN

Ta xxe monekynsapHasa dyHKLUNNA?

— B aHHOoTauum 3anmncu Uniprot
* HYXHble TepMUHbI GO, NoMeYeHHbIe F (molecular function)
* HY>KHble Koabl EC

ToT ke mexaHn3m?
* ..... PYHKUMSA + rOMONOrus

ToT »xe buoriornyeckuin npouecc?
* HYXHble TepMUHbI GO, NoMeYeHHbIe P (biological process)

Ta ke cuctema reHoB?
B[]l cuctem: KEGG, SEED, ...

Ta ke nokannsaumnsa??
* HY>XHble TepMUHbI GO, NnomMeYeHHble C (cellular component)



UTtO ObIBaeT

BepHo nu, 4yto y 6enkn Bcerga ectb “rnaBHast”
dYyHKLUMNA?

* HET; LUTOXPOM c.[ OKUCNMTENnbHOe dbochopunmpoBaHmne
NHAOYKLUMA anontosa

BepHO N1, YTO roMONornvHble DENKU MMEKOT TY XKe
OCHOBHYI0 OYHKLMIO?

* 4yacTo, HO He Bcerga!
BepHO nun, 4To BENKK C TOW Xe PYHKUMEN
TOMOJIOTUYHbI?

* 4yacTo, HO He Bceraga! (kapboaHrngpasa)
BepHo nn, 4to 6enku ¢ oanHakoBon OyHKLIMEN
Y4YaCTBYIOT B TEX XXe DMOSIOrnyeckux npoLeccax?

* He obs3aTenbHo! (AHK-MmeTunTpaHcdepassbl)
BepHO nn, 4TO OOUH U TOT XXe BMONMOrnyecKknn

rnpouecc peasindyetTcqd CXoaHbIMU CUCTEMaMU reHoB?
* He obsA3aTenbHO! (NekapcTBeHHAsa YCTOMYNBOCTD)



Figure 1. Specific example of

convergent and divergent evolution.

Top, an example of convergent

evolution, showing structures

of two carbonic anhydrases with

the same enzymatic function (EC

number 4.2.1.1), but with different

folds. The Figure was drawn with

Molscript (Kraulis, 1991) from 1TH)

(left-handed beta helix) and 1DMX Hedi Hegyi and Mark Gerstein

("at beta sheet). J. Mol. Biol. (1999) 288, 147+164



[Tpobyem BblOENUTL Kracchl 6ernkos
No PyHKL MU

« MonekynspHble MalluHbI — pubocoma [&&&]

« Q®epmeHThl - PHK-3aBucumasn PHK nonnmepasa [paboyne Ha
npon3BoacTee]

* PerynaTtopHbie 6ernkn — perynupytot buonornyeckme
npouecchl, HanpumMmep, akTUBHOCTb PpepMeHTOB — TetR
[OropokpaTus]

« XpaHeHue 1 TpaHCnopT (MOHOB, ManeHbLKNX MOMEKYI) —
remornoduH [cknagckme padoymne]

* TpaHcnopT Yyepe3 MeMbpaHbl — TetA [TaMOXEHHUKN]

« CekpeTopHble, B3auMMOOENCTBUE C APYITMMU KITETKAMU —
WHCYINWH [KOMaHANPOBOYHbIE?]

« CTPYKTYpHbIE [aTNaHTbl &2
 CurHanbHble [ ]

* PeuenTopsbl []

* MoTop []



[Tpobnema HeOgHO3HAYHOCTH

D UniProkKe,$ viss-Piut entiy #5233 | AL18 (_RAT] AP-1 complex subunit beta-1 - Mozilla Firefox

darin  [paeka Bua XypHan 3aknaakn  MHCTpyMeHTel  Cnpaeka
\_ v v 1\@4} & g& http:/fcn.expasy.orgfuniprot/PS2303 ' [.'&'7 @',
’ Ha4anbHaA cTpabmua oy Mocneanue saronoeku | | FBB ’(3 NCBI HomePage | | Mrs gk ExPASy China | | SRS
WOLE, FHOSE AIEQifIgs Jre CHCKRGNE, eVverl I LRely QU gpear as RS T HEY NR (O (He QSET Fighildal o Otie!r QUCLIRETIS. A
Entry information
Entry name AP1B1_RAT
Primary accession number P52303
Secondary accession numbers MNone
Integrated into Swiss-Prot on October 1, 1996
Sequence was last modified on October 1, 1996 {Sequence version 1)
Annotations were last modified on  February 5, 2008 (Entry version 62)
Protein name AP-1 complex subunit beta-1
Synonyms Adapter-related protein complex 1 subunit beta-1
Beta1-adaptin
Beta-adaptin 1
Adaptor protein complex AP-1 subunit beta-1
Golgi adaptor HA1/AP1 adaptin beta subunit
Clathrin assembly protein complex 1 beta large chain
Gene name Name: Ap1b1
Synonyms: Adtb 1
From Rattus norvegicus (Rat) [TaxID: 10116]
Taxonomy Eukaryota; Metazoa, Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia;
Eutheria; Euarchontoglires; Glires; Rodentia; Sciurognathi; Muroidea; Muridae,
Murinae, Rattus.
~ Protein existence 1. Evidence at protein level; v
[oToBO




[NuTtep bpewurenb cTapwmn
"BaBunoHckas balHsa" 1563
My3eun nctopum nckyccts, BeHa




[1poekT GO (Gene Ontology )

* Ll,eJ'Ib: Co3paHune yHu(pmumpoBaHHON TepMUHONOrMN ANA
aHHOTaUuun reHoB

b1 GO BkntoyaeT Tpu HeE3AaBUCUMbIX CNOBapS

 MonekynsapHble ¢pyHKUMUU (molecular Function)
(Kak? C yeM?) Hanpumep, carbohydrate binding vnv ATPase activity

 Buonornyeckue npouecchol (biological Process)
(3ayem?) Hanpumep, Mumo3 vnv 6uocuHmes nypuHoe

e Kneto4Hble KOMMNOHEeHTbI (cellular Component)
(F0e?) Hanpumep, sdpo nnn xonogppepmenm PHK-nonumepasa

* B KoHCcOopuwnym GO BxoauT EBI (B Uniprot,

Interpro) U MHOIO pyrmx opraHmM3aLumn

* GOA — nNpoeKT onmncaHua 3annceun Uniprot TepmmHamm GO

— 94% 3anucen Swissprot n 65% Trembl nMetoT XO0TS ObI OANH
TepMunH GO



3anmncb GO Ha3bIiBaeTcHa “TepMuH
GO”

TepMVIHbI UMELOT ornpeaersrieHne u nepeyYeHb
CUHOHUMOB.

TepMUHbI B npeaenax ogHOU OHToNormm (cnoeaps)
CcBA3aHbl OTHOWEeHUAMM “is_a", “is_part_of”

TepMUHbI UMeT CTaHO4aPTHbIE AeHTUPUKaTopPbI:
G0:0000093 (npumep)



tricarboxylic acid cycle

Accession: GO:0006099
Ontology: biological process
Synonyms:

exact: citric acid cycle

exact: Krebs cycle

exact: TCA cycle

Definition: a nearly universal metabolic pathway in which the acetyl group of acetyl

coenzyme A is effectively oxidized to two C02 and four pairs of electrons are transferred to
coenzymes. The acetyl group combines with oxaloacetate to form citrate, which undergoes
successive transformations to isocitrate, 2-oxoglutarate, succinyl-CoA, succinate, fumarate,
malate, and oxaloacetate again, thus completing the cycle. In eukaryotes the tricarboxylic
acid is confined to the mitochondria. See also glyoxylate cycle.



cellular metabolism catabolism

primary metabolism

macromolecule
metabolism

Directed acyclic graph

— DAG —

carbohydrate generation of cofactor metabolism cellular catabolism

OPVMEHTUPOBAHHbIN

— = aLMKITUYEeCKUn

12 g - . p. 5
cellular energy derivation by coenzyme cofactor catabolism

carbohydrate oxidation of organic metabolism

metabolism compounds rpa¢

‘ _ N
main pathways of cellular respiration acetyl-CoA coenzyme

carbohydrate metabolism catabolism

metabolism

aerobic respiration ac(a.ttavmcgﬁ‘/\OTHOLue H Me ll_is_a 11 :
"Ais B" o3HayaerT, Y10

‘ A — YacTHbIM cnyyaun B;

e OTHOLUeHue "is_part_of":
"Ais part of B" o3Ha4aeT, YTo A — 4acTb B, HO

B He obsa3aTenbHO coaepxuT A.

tricarboxylic acid
tycle




The Gene Ontology database
Gene
Molecular
regulator

Enzyme

activator
Apoptosis Protease
activator activator

Apoptotic protease
activator




AHHOTauua GO 3anucen Uniprot

 [1Ba npuHuuna:

— KaXOad aHHOTauun4d AOoJ1XKHa CCbIJ1aTbCA Ha

NCTOYHUK:

— nuTepaTypHas Ccblfika
— gpyrasi 6asa gaHHbIX
— KOMMbIOTEPHOE NnpeackasaHme

— aHHOTaLUMA OoJKHa yKasbiBaTbh Ha
00CTOBEPHOCTb NPUMEHUMOCTU TepMKnHa GO K
OaHHoMY bernky B uctodHuke (kind of evidence)



GO

AHHoTauusa GO ana MTS2_SHISO (UniProt)

GO:0003886; F:DNA (cytosine-5-)-methyltransferase activity; IEA:EC.
GO:0043565; F:sequence-specific DNA binding; IEA:InterPro.
GO:0009307; P:DNA restriction-modification system; IEA:UniProtKB-KW.
G0:0045449; P:regulation of transcription; IEA:UniProtKB-KW.
GO:0006350; P:transcription; IEA:UniProtkKB-KW.




Evidence Codes

IDA Inferred from Direct Assay
TAS Traceable Author Statement

IMP Inferred from Mutant Phenotype

IGI Inferred from Genetic Interaction

IPI Inferred from Physical Interaction

RCA Inferred from Reviewed Computational Analysis
ISS Inferred from Sequence Similarity

TEP Inferred from Expression Pattern

NAS Non-traceable Author Statement

IEA Inferred from Electronic Annotation

IC Inferred by Curator

ND No biological Data available



[lpepocTepexeHue:

* GO He gsrdemcs HOMEeHKNaTypou reHoB
nnun nx npoayktos (benkos). Cnosapwu
onucbiBatoT bronornyeckne oeHOMeHbI
(Hanpumep, nporpaMmmMmpyemyto
KIETOYHYO CMEPThL), a HE KOHKPETHbIE
bronornyeckmne oobEKTDI




EcTb U gpyrue oHTONOrMn, HaNpUMep,

<

The Sequence Ontology Project

’ Summary
' The Sequence Ontology is a set of terms used to describe features on a nucleotide or protein sequ

encompasses both "raw" features, such as nucleotide similarity hits, and interpretations, such as ge
also intended to have a rich set of attributes, such as "dicistronic" gene and "pseudogene.”

Home Page

The is_a relationship

 The is_a relation is like inheritance.

« Children terms inherit the properties and
relationships of the parent term.

| transcript |

is_a

| Processed_transcript |

mRNA inherits the attributes of transcript

Nis_a
Therefore mRNA sequence is part of the

gene sequence

exon,
promoter, binding_site,
non_canonical_splice_site,
stop _codon. pseudogene



Pe3tome

dDyHKUMOHAaNbHas aHHOTauUus reHoMOB — 3aJava
BMOMHMOPMaTUKN

CyLLEeCTBYIOT 3HLMKNONEANN, IAe MOXHO Y3HaTb O
DYHKLUUSX FEeHOB 1 X NPOAYKTOB, Hanpumep, BioCyc.

[TonHoe onncaHmne PyHKLMU — 3TO OTBETLI HA BOMNPOCHI
"rpe?”, "3advem?”, "kak?“ "c uem?”,

GO — nepcneKkTUBHbIM Noaxoa K

* pa3paboTke obLero a3bika (pelwieHne npobnema
CUHOHMMOB),

* pa3paboTke hopmann3oBaHHOro onMcaHus
dyHKUMI, ObLLEro AN BCEX OPraHM3MoB.



The End



