o IpaHCiIAIMA 1 TPAHCTEHES —
3KCIHEPUMEHT, KOMIIbXOTEPHBIN aHAJIN3
1 MOJICJIUPOBAHUE

o Anekceun Bragumuposuu Kouetos



o Tpancnsanus — 0JMH U3 PYyHIAMEHTAJIbHBIX
OMOJIOTMYECKUX MPOILECCOB

TRaAHCKPUNUUA NPOLECCUHr TPaHCNAUUA
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U C A anticodon AUG
” A G U codon UuAcC mRNA 3
2nd base in codon
Phe | Ser Tyr Cys U
U Phe | Ser Tyr Cys L
E Leu Ser STOP | STOP A =
b= Leu | Ser | STOP| Trmp G 4
o Leu | Pro His Aryg U o
= C Leu Pro His Arg C 5
@ Leu | Pro GIn Arg A (e
.E Leu | Pro Gin Arg LE] g
o e Thr | As=n Ser U <]
- | Al ne Thr | Asn Ser cC
e Thr Lys Arg A
Met | Thr | Lys Ary G
Val Ala Asp Gly U
G Val Ala Asp Gly cC
val | Ala | Glu Gly A
Val Aa | Glu Gly G

The Genetic Code




» Lehmann et al., J. Theor. Biol. (2000) 202, 129-144



CTpYKTYpPBI 3YKAPHOTHYECKHUX H

npoxkapuorudeckux MPHK pazianynbl

DOYHKIHUOHAJIBHO HANDO0JIee CUJIBHO OTJIMYAETCHA
NPOLECC MHUIUALIMU TPAHCIASIIMH



DyHKIHOHAJBHBIC pa3janyus Mex1y MPHK
JYKAPHUOT U MPOKAPUOT

SIZAPO
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o [Ipokapuornueckasa noaunucrponHas MPHK

. SD ORF1 ORF2 OREF3
GGAGGA(N), ,AUG

cait I1I-/I B komOuHaruu ¢ AUG KOJOHOM ONPEAEstOT CTapT
TPaHCISIIIUU, BO3MOKHA PEUHUIIU AL

TPAHCKPUIILIUA U TPAHCIALIMS COMTPSKEHBI



o JykapuoTnyeckas MmoHorucTpoHHass MPHK

. 5°’UTR ORF 3’UTR  poly(A)
. I
cap AUG UGA poly(A)

pruOOCOMEI CBs3bIBatOTCA ¢ 5’-koHIIoM MPHK u 1BM>KyTCst BAOJIB
5’HTII B moncke mMoAXOASIIEr0 CTAPTOBOIO KOJIOHA TPAHCIIAIINH

TPAHCKPUTIIIUS U TPAHCISALMSA Pa300IICHbI
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Fie. |, The chemical structure of the 537 terminus o a “capped’
i NA

Raught et al., The International Journal of Biochemistry & Cdll Biology 31 (1999) 43-57



B 3ykapuoOTHYECKHX KJIETKAaX BbIJICJAAI0T
ABA MEXaHU3MA MHUIHAIUY TPAHCIAINHA:

- INHCHUHOE CKAHUPOBAHHUE

- BHYTPCHHSAN HHUITHAIINA TPAHC/IAIINA



CxemaThdecKkoe n300paxeHne B3auMoaeucTBus 48S npe-
MHULMauoOHHOTro koMmmiekca, elF-4F u MPHK

4G

Key to symbols:-

(m@ A o B g??

elF4d( elF4E elF4A elF2 elF3 elF4B

M.J. Clemens, U-A. Bommer [ The International Jownal of Biochemiziry & Cell Biology 31 (1099) J-23



Moenb ‘THHEWHOrO0 CKAaHUPOBAHUS

D Oco0OEeHHOCTH:
e YyYacTHe Kela U IO
elF-4F
il (A)-xBoCTa
e Pacmiaerennrii 5°’UTR
PABP : e Pomr koHTEKCTA AUG

KoJ0Ha (-3,+4 MO3ULI1HN)
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IRES (internal ribosome entry site)

D 60S C O 40S
S

IRE

=  MPHK He comepxut kemna
e 40S CBsA3BIBACTCSA HE C

5’ -koamom MPHK

\ A HeunsBecTHbIEC (haKTOPEI
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Martinez-Salas E. Curr Opin Biotechnol 1999, 10:458—464




MPHK sykapuoT yacTo coaep:kar CUrHaJjibl
IKCIPECCUu

Translational control Subcellular localization Stability

Hairpi IRES
airpin \ Polyadenylation

Antisense RNA
Coding sequence 3 2

Protein §

: , complex
1
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Mignone et al., Genome Biol., 2002, 3: 3




IlpenmyinecrBa TpaHcreHesa mepe
KJIACCUYECKUMHU METOAAMHU IeHETUKH U
CeJICKITUM

B03M0OKXHOCTH MHTPOAYKIIUM I'€HOB,
BbIICJICHHBIX U3 JIIOOBIX OPraHU3MOB

B03MOKHOCTH MEPEHOCA T'EHOB B YiKe
CYLIECTBYIOIIHE COPTA - IPUA COXPAHCHUH
BCEro KOMILJIEKCA X XaPAKTEePUCTUK

B nepcriekTuBe - BO3MOKHOCTH CO31aHUS
HCKYCCTBEHHBIX OPraHU3MOB €
3alaHHBIM HA00POM XapaKTEPUCTHK.



Moaupukanus arpoonoJI0rudecKux
XaPAKTEPUCTUK

- YCTOMYMBOCTh K MaJIOTOKCUYHBIM I'epOrIHIaM

- YCTOUNYHUBOCTb K HACEKOMBIM-BPEIUTEIIAM,
rpubamM, BHPYCaM W BUPOHUIAM

- YCTOMYMBOCTH K A0MOTHYECKHUM CTpECCam
(3acoieHue, KoaeOaHus TeMIIepaTyphl, 3acyxa,
TSHKEIIBIC METAJLIIbI, 3aMOPO3KH U T.1I.)

- (hukcanuss aTMOC(EPHOIo a30Ta



YayuuieHue KayecrBa
(pMTONIPOAYKTOB

- YIIYYIICHHUE ITMIIEBBIX XapaKTECPHUCTHUK
(BUTaMUHBI, HE3AMCHHUMBIC
AMUHOKMCIIOThI, MUKPOJ3JIEMEHTHI)

- KOHT]

DOJIb BPEMEHH CO3PEBAHMS TUIOAO0B

- KOHT]

D0JIb OMOXHUMHMYECKOTO COCTaBa

(MOBBILIEHUE YCBOSAEMOCTH )



Bu16I TEHHO-UHKEHEPHBIX
MOOU(PHUKAIINM

 [lepeHOC OEIOK-KOIUPYIOIINX I'€HOB

» [lepeHOC KOHCTPYKIIMM, PETYIUPYIOIIUX
AKCIIPECCUIO TE€HOB OpTraHu3Ma-X03suHa
ITIOCPEACTBOM KOCYIIPECCUM HITH
T€HETUYECKOIO CAauJICHCUHTA



TpaHcrennbie pacTeHus Tadaka,
IKCIIPECCUPYIOILINE OAKTEPUATIbHYIO HYKJIEa3y

I'enomuas JTHK TpanchopmanThl TadaKka
Serratia marcescens
MLP

RB pNOS NPTIl p35S nucl LB
<

Arpo6aKTepuaabHbI nepeHD




Jln3arH TpaHCrena

Br100p mpomMoTopa ¢ NoAXOASIAM
aTTEPHOM TPAHCKPHUIIIIUU

OnTuMu3anus HEKOAUMPYOIIMX YaCTen
MPHK v curaansoB 3kcrnpeccuu Ha
ITOCTTPAHCKPHUIIIIMOHHOM YPOBHE

OnruMu3sanys 0eJ10K-KOAUPYIoIen
[0CJIEe10BATEJIbHOCTH

[lonck n haauMuHaUg JOKHBIX CUTHAJIOB
CINIAUCHHT A/MOJIUAACHUJIMPOBAHM A



KOHTPOJIb 3KCIIPECCUU T'€HOB B KJIETKAX
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FEHHARA CETb - N'PYNNA FrEH0B, KOOPAWHUPOBAHHO
OYHKUUOHUPYIOUIUX NPU BLINONHEHUM MONEKYNAPHbDLIX,
BUOXMMMUNMIECKNX, ®UNOSNIOrMUYECKUX U APYIrUX ®YHKUMUW OPFAHU3MA

Ob6a3aTenbHbIe KOMMOHEHTL! NIO6OON FreHHOU CeT!:

2. [pynna koopaAvWHUPOBaHHO PYHKUWOHUPYIOWWX MrEeHOB

3. benkun, xoagupyemble 3TUMU reHaMu
(cTpyxTypHbIe 6enku, (hepMeHTbI, TPAHCKPUNLUMOHHBLIE haKTopb! U T.A4.)

4. [ly™ nepepaqv cUrHanoe

5. PerynatopHblie KOHTYpLI: OTpULATENbHbLIE N NONOXUTENbHbLIE
obpaTHbie CBA3U

6. BHewHwne curHanbl, rOPMOHLI, METABONUTLI U T.A.



EA3A JAHHLIX GENENET: ®PArMEHT FrEHHOW CETH
©OPMUPOBAHME LUBETKA
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BA3A OAHHbLIX TRRD: OPFAHU3AUMUA PErYNATOPHbLIX PAMOHOB
FEHOB YKAPUOT, KOHTPOJIUPYIOLUUX NATTEPH TPAHCKPUNUMM

OHxaHcep B UHTPOHE 1

PerynaropHan obnacTtb B 3k30He 1
SHXaHCEpP B UHTPOHE 2

I
'HeraTMBHLIV PerynATopHbIN 3NeMeHT N i TROMOTOR | T T . - ]I : ______
I | I
ARP-1 | | | | I | | HNF-1
I v ¥ :* { v :
-3678 -1802 -898 +1+12 +346 +521 +62 +1064
m“,m perynaTopHbIN 1
ANeMeHT —>
L —
-898 -639 129 +1
HNF-4
HNF-3 | [COUP é C/EBP TATA
) O e ] —
g L L B~ PN ] AL B WLy PR ) (LI~ i L
-125 -100 -50 +1

/ eQUP \

AGGCCCGGGA GGCGCCCTTT GGACCTTTTG CAATCCTGGC GCTCT
<0 80 70 -60 -50

C/EBP

HNF -4

KoMno3nunoHHbIN
SNEMEHT



MHTPOHbLI
npomotop  5-HTM /_j_\ 3-HTN

R

5 -HTM 3’-HTMN Monu(A)

benok-kogupyrowas 4yacTtb

Ona TpaHcreHe3a 0ObIYHO UCMNOMNbL3YHT TOJNIbKO OEenokK-
KOOAMPYIOLYIO YaCTb YYXXepPOAHOro reHa

npomoTtop S’-HTI 3’-HTN

benok-koaupyrowas 4yacTtb



KoHuenuus «JJMMUTHPYIOLIEr0 3BEHA) B
MPWJIOKEHNH K MPOLIECCY IKCIIPECCHH

Buvicokuit ypoeenn 3xcnpeccuu
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%0 0,00 @
tes s
® 0eg 0 ’.',!0: ! 0088
®e® oo e e 8 :00.‘.
Tpanckpunuusa IIpoueccMHr, CIJIAMCUHT Tpancassuusa
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*—> o0 > 00 >%
AOHK npe-mPHK MPHK benok

Huskwuii ypoBeHs dkcrpeccuu (Y- HU3K03()(HEKTUBHEIE CTALINN )



2. Moau(pukanus CTPYKTYPbI I'eHOB
OpraHu3Ma-I0HOopa I
TOCTHKECHUA MAKCUMAJILHOH
I(PPEeKTUBHOCTH TPAHCIAIIUAMA B
KJIETKAX OPraHu3Ma-peluIueHTa



AxtrBHOCTh MPHK paznnuna u onpenensercs
COBOKYIHOM 3(P(OEKTUBHOCTHIO Pa3HBIX ATAIOB
polecca TPaHCIISIINT

MHHIHATHS
o oA
kll kZI

’ HCIraTHUBHAs XapaKTCPHUCTUKA
KO TepMHHALUS
4F 408 3JIOHTALHA ©

*: B -
AUG




5-HTN benok-koanpymouwas 4actb 3’-HTN

60S D

. X X X
T € & @ @ @
408 ATG 16A (D

5’-HTTIl: oTcyTcTBUE CTaOUINILHON BTOPUYHOU CTPYKTYPbl,
ONTUMU3NPOBAHHbLIN CaAaUT UHMLMALNUN TPAHCNALUU, NpPU
Heo6xoAMMOCTN — BCTPOMKA TPAHCNALMOHHOIO 3HXaHcepa

Benok-kogupyuwas 4YacTtb — AN JOCTUXKEHUSA BbICOKOIo
YPOBHSA 3KCNpeccun Heo6xoamMma 3aMmeHa CUHOHMMUNYECKUX
KOOOHOB Ha BapuaHTbl, XapaKTepuHble AN reHOB opraHM3ma
- peuMnueHTa

3’-HTT: onTMMU3npoBaHHbLIN CaNT TepMUHAL NN TPAHCNALUN,
npu Heo6Xo0AUMMOCTU — BCTPOMKA TPAHCIIALUOHHOIO
3HXaHcepa unu curHana, ysenmM4mBaroLyero
LuMTonna3sMaTtuyeckyro ctabmnoHocts MPHK



WHTEP®EWC NPOrPAMMBI ANA MPEACKASAHUA TPAHCNALWNOHHOW

AKTUBHOCTUN SYKAPNOTUYECKUX mPHK
(http://lwwwmgs.bionet.nsc.ru)

Predicting High/LLow mRINA expression of a monocot plant gene

Input DN A Sequence:
' from Screen:

ggaattggge  §geggtgggg  gouggatggy  gggegtaegy  ggtggggata  tggtggatga - |
=
™ fromDB: Bases Available: |SRS5 from Heidelberg (EMBL)By 1D |¥|

" from File: Ofzop... |]l’ﬂe°ef.ormats

EIEEJ’EE-I Fesetform | Example Related Paper




NPUMEP NPEACKA3AHUA TPAHCAALNOHHON AKTUBHOCTWU mMPHK
FEHA MENOBEKA B KNETKAX ABYAONbHbLIX PACTEHUNA

High

Data is:

TTCAACAACT GTGTTATCTC TATGAACAGT TCCTTTGATG AAGAACACAA
AGTGAAAGTT GCTGTCTTTA TAACCAGGAT TTGGTAATIC CCATTGTTTC

Prediction is mean of the Expert decisions = -0.508938 that means Low,

Expert [Estimate*Weight=Decision]'s are following:

el

4.

10.

Transiation INCREASF S with DECREASING the I eader fenqgth 0.137257 * 5 = 0.686285

Translation INCREASES with DECREASING [T] content -1*5=-5

Transiation INCREASE S with DECREASING JAUGEEAUG] disbalance -T* 5 = -5

Transiation INCREASE S with INCREASING fAJ:[T] ratio -T*5 = -5

Transiation INCREASE S with INCREASING fAUGE{AUGT ratio -1* 5 =-5

Transiation INCREASE S with DECREASING JAT:fT] dishalace -1*5 = -5

Translation INCREASES with DECREASING [AUGT content -0.537042 * 5 = -2.68527

Transiation INCREASE S with DECREASING JAUG] framed -T* 5 = -5

Transiation INCREASE S with DECREASING [AUG] optimized -0.623815 * 5 = -3. 11908

Transiation INCREASE S depends on the "-3 position” rule -1* 5= -5

. Translation INCREASE S with DECREASING fAUGT "3 -ruled -1* 5 =-5

, Translation INCREASE S with DECREASING K] content of f-17:-1] T*5=§

. Translation INCREASES with DECREASING [KB] content of 1711 -1*5=-5

. Translation INCREASES with INCREASING High-consensus matches -T*5 = -5

. Translation INCREASES with DECREASING [ ow-consensus matches -0.487738 * 5 = -2.43869

. Translation INCREASE S with INCREASING High-ShortFreqMaty -T* 5= -5

. Translation INCREASE S with INCREASING Highi ow Thp-FreqRatio -0.639225 * 5 = -3. 196712

Transiation INCREASE S with INCREASING High/l ow 1h, FregRatio -1*5=-5

, Translation INCREASE S with INCRFASING High/l ow 2bp{FKM)-FreqRatio -1*5 = -5

. Translation INCREASE S with INCREASING Highi ow Ibp{FxdVl)-FreqRatio -0.7087TT * 5 = -3.54355

. Translation INCREASES with INCREASING Highl ow ShpfKiM)-FreqRatio -0.264822 * 5 = -1.32411

. Translation INCREASE S with INCREA SING High/I ow 6bp{FM)-FreqRatio -1*5 =-5

. Translation INCREASE S with INCREASING High/l ow 3bp{ATGCx)FreqRatio -0.776691 %5 =

. Translation INCREASE § with INCREA SING High/l ow 5hp{ATGCx)FreqRatio -1*5=-5
Transiation INCREASE S with INCREASING High/l ow 3b, FreqgRatio -0.00717 * 5 = -0.03585

6. Translation INCREASES with INCRFASING Highi ow Shp{FxV)-FreqRatio T* 5= 5§

-3.88346

12 3 4 56 789 1011121314151617 18 1920 21222324252627Low 2? Transiation INCREASE S with INCREASING Highvl ow Thp{FodVi)-FreqRatio 0.736632 * 5 = 3.65316

Low




MPHK yacTo coaepxkar curHajibl, KOHTPOJIHUPYIOUIHE
3PPeKTUBHOCTH TPAHCJASIMUMN U HUTOIIAZMATHYECKYIO

CTA0OMJILHOCTD clielnupuIecKuM 00pa3om

405 5’-UTR po2 Protein-coding part 3’-UTR
< . ——-
AUG UAA

’ ’ ‘ Specific signals controlling gene expression pattern

IIpo0dJemsbl:

1. CArHaJIBI MOT'YT COCTOSATH KaK U3 KOHTEKCTHBIX, TaK 1
CTPYKTYPHBIX 3JIEMECHTOB

2. boJIBIIIMHCTBO CUTHAJIOB B HACTOSIIECE BPEMS HE U3BECTHBI



CylecTByrOT cTpeEcc-, CTajgue- U TKaHe-
cneupuIecKre Peryjaaropbl TPAHCJASINAA U
nuTomIasMaTudeckon craduiabHocTu MPHK

O bonsmucTBo MPHK miepecraroT TpanciaupoBarbes npu
TETJIOBOM IIOKE, TUIIOKCUY UJI MTOBPEXKICHUU TKAHEH

59

60S % O

40S

NurencuBHasa tpaHcianys MPHK HEKOTOPBIX TEHOB MPOAOJHKAETCS U IIPU CTPECCE



Iron-responsive element (IRE): TpaHcasiiuoOHHBIN
KOHTPOJIb ONOCPEI0BAH MPUCYTCTBHEM B Cpejie xKejie3a

scarce cellular iron

resuits in high affinity IRP1
and less degradaiion of

ferritin mRNA IRP2 TR mRNA
L 3" 5 3
Lo *

translation is inhibifed stable mRNA and

efficient transfation
Fe |
Hﬂﬂmt translation of
ferritirn mRNA TR mRNA is degraded

abundant cellular iron

results in low affinfty IRP1
and degradation of IRP2

Cazzola and Skoda, Blood, 2000, 95: 3280-3288



BA3A AAHHbIX TRSIG: OPFAHU3AUMA PErYNATOPHbLIX PAMOHOB
MPHK 3YKAPUOT, KOHTPOJIUPYIOLWWMUX TPAHCNALMIO

I»

Database on
Translational Signals (TRSIG)

Database ocrganaization

Database organization
Search using
B TRSIG EXP

b TRSIG OBJ signal experimental experimental full-sized
description sequences data experimental

¥ TRSIG SEQ mRNAS

More about TRSIG A

Members

Reference

Cantact Us BLAST REpRL on DAL e
functional similarity

mRNA under investigation

Search on the similarity with TRSIG sequence data




B b/l TRSIG npeaycMoTpeHa BO3MOKHOCTh MOUCKA
CUTHAJIOB MOCTTPAHCKPUNIYHUOHHOT'0 KOHTPOJIS B
MPHK, uaTepecyroimen nojb3oBaresis

e
Database on
Translational Signals (TRSIG)
BLAST search TRSIG
Enter sequence in FASTA format
{9 frarm Screen (cut & pasta)... 0 frarn File:
=] | Browse... |
=
- : |10. 0
I TRSIG nucleotide sequences l‘ Expectation value {E):
X dropoff value for I_ Alighment view options:
gapped alighment {in g
hits) : Ipairwise ;I
Penaity for a |_
nucleotide mismatch 2 Filter query sequence: ~
{blastn only) :
i IEOO IO
:::::;rtgnus?e iim Cost to open a gap:
iO IO
;:trsrf;':’r:; ;':{S Cost to extend a gap:
BNt e i e e [ ] | Ll

& [ [ | & mtemet




BLAST search output

Sequences producing significant alignments: (bit=) Wvalue
gnl |TREIG SEQ| 80010 S5TUTR of Rouse Sarcoma Virus 26 Se-04
gnl|TREIG SEQ| 20001 5TUTRE of tobacco mosaic wvirus (omega) 25 Se—04d

>gnl |TREIG SEQ| 20010 5'UTE of Rouse Sarcoma Virus
Length = 101

Score = 26.3 bits (13), Expect = Le-04
Identities = 13/13 (100%)
S8trand = Plus / Plus

guery: 1 caacaacaaacas 13

Sbhjct: 37 caacaacasacas 49

>gnl |TREIG SEQ| 80001 5TUTE of tobacce mosaic virus (omsga)
Length = 98

Score = 26.3 bits (13), Expect = Le-04
Identities = 13/13 (100%)
Strand = Plus / Plus

Query: 1 caacaacaaacaa 13

Shjct: 34 caacaacazacaa 46



ITpumep kaprouku b/l TRSIG, comepxammi
CTPYKTYPHPOBAHHYIO HH(POPMALIMIO O TPAHCISLMOHHOM
’HXaHCEpE BHUpyca TaOAYHOM MO3auKHU

Address @http:,ffwww.rtc.riken.go.ijsrsﬁbin,fcgi-|:|inIwgetz?-newld+-e+[TRSIG_SEQ-id:'SIJIJBS'] j fPGD “@!

TOP PAGE |  QUERY

Feset | M
This entry is from: TESIG SEQ:S0085
IR3IG JE ID 30085

Save CBJTD THVS
ag grtttatttttacaacaattaccaaraacaacasacaacasataqcartaca

Link attactatttacaatt

Printer Friendly LONG YES

COMMENT 5'UTE of genomic RNA of TMV (translational enhancer omega)
EXPR E0058=18.5 E0059=152
END

RESULTS

PROJECTS

VIEWS | DATABANKS

*Mames only* j

5R5 6.13] feedback




