TFEB: An important transcription factor
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Jewell JL, Nature Review Molecular cell biology, 2013



1.Background
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Time course of TFEB activating of target genes
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Preventing lysosome fat indigestion, Ana Maria Cuervo, 2013
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2.Alignment and construction of gene tree

MRNA:
—> om—m " gt L LLLLLLLLLLLLLLL L e e
Blastn in Refseq database_RNA: Identity ) 75%  Without predicted by Uese
Species Refseq Accession Identity
Homo sapiens NM_007162.2 100%
Macaca mulatta NM_001266320.1 98%
Papio anubis NM_001168746.1 98%
Oryctolagus cuniculus NM_001171339.1 91%
Bos taurus NM_001205666.1 88%
Gallus gallus NM_001030922.1 81%
Mus musculus NM_011549.3 80%
Rattus norvegicus NM_001025707.1 77%

Macaca mulatta Papio anubis Oryctolagus cuniculus Bos taurus




2.Alignment and construction of gene tree

Protein:
NCBI Reference Sequence: NP_009093.1 (Homo)
Blastp in Refseq database_Protein: Identity ) 75%  Without predicted

Species Refseq Accession Identity
g Homo sapiens NP_009093.1 100%
Macaca mulatta NP _001253249.1 99%
= Papio anubis NP_001162217.1 99%
E - Oryctolagus cuniculus NP _001164810.1 94%
g Rattus norvegicus NP _001020878.1 94%
Mus musculus NP _035679.3 93%
i Bos taurus NP_001192595.1 93%
Gallus gallus NP _001026093.1 76%

Protein Identity > RNA Identity for mammalian but not chicken.

More Reasonalbe



Alignment and construction of gene tree

Phylogenetic tree

Common sense:  Variation: ML > NJ > MP
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2.Alignment and construction of gene tree

Ensembl species tree vs TFEB tree
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physicochemical properties
DNA binding domain predication

a]igne-:i termini Ipn::n:ﬁi:s:
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predicated by Psipred



physicochemical properties
DNA binding domain predication

0 ' '100 ‘ 1200 ' '300 ' '400

Confidently predicted domains, repeats, motifs and features:

Mame Start a End E-value
low complexity 7 44 MNIA

low complexity 109 123 MNIA

low complexity 132 143 MNIA
HLH 241 294 1.44e-15
Plam:DUF3371 321 474 1.5e-38

http://smart.embl-heidelberg.de/smart/show_motifs.pl



physicochemical properties
DNA binding domain predication

Domains and Repeats

Feature key Position(s) Length
Domain’ 235 - 288

Region

Feature key Position(s) Length
Region® 156 - 165

Region® 298 - 319

Description Graphical view

54 bHLH & PROSITE-ProRule annotation -

Description Graphical view

10 Strong transcription activation domain

# Sequence Analysis

22 Leucine-zipper

http://www.uniprot.org/uniprot/P19484



2.Alignment and construction of gene tree

Alignment:

Species Refseq Accession ldentity

Homo sapiens NP_009093.1 100%

Macaca mulatta NP _001253249.1 99%

Papio anubis NP_001162217.1 99%

Oryctolagus cuniculus NP _001164810.1 94%

Rattus norvegicus NP _001020878.1 94%

Mus musculus NP _035679.3 93%

Bos taurus NP_001192595.1 93%

Gallus gallus NP _001026093.1 76%

Drosophila melanogaster NP_001033808.1 57%

Caenorhabditis elegans NP _500462.1 54%




2.Alignment and construction of gene tree

234 285

v v
Speciea/Lbbrv Gr B kk ok hk ko ko kkk ok ok Hkkk kR kR
L. Homo sapiena > WENARNEREE- - AN -6 6O 8o IIAII ------ LIVIIIIIII i28v:: 0l
2. Macaca milatta > ANBMMANAR- - EHANA- - 660 08 Eo HH-H0------ cHvARENEE:-0-6B:: 10
3. Papio anubis > NENARNERES- - ANNAN- 6 §EN - BE-E Q0= HE------ HvHRANER: -0-8-0: 00
4. oryocolagus cuniculus  ANENENNBEEE- :BNNNN-H:HEN: BE-EvrQ0-HE------ LEvARANER: 108000
5. Rattus norvegious » ENBMNANEN- - EHANA- - 680 086 HH-B------ cHvARENEE:-0-6B:: 10
6. Mus musculus > NANANNBREE- - ANNNN- 6 §EN- 08 E Q0= HE------ BvARANER: -0-8-0:: 00
7. Bos micus 2 NENANNBREN- - ANNAN - NEW: 8 E Q0 HE------ LEvARANER: 1§80z HR
8. Gallus gallus > NENARNEEEE- - ANNAN- 6 NN B -E-rA0-HE------ LAvARANER: 08000
9.

brosophila melsnogaster  A[NHNSHEBRER: - ANNEN-H:HEN- N8 G0 HNEEE- - =8I0 - DUNNEE: - HEAH:: 08
10. Caenornabdivis elegans ¥ ENNNNE:§E: - ENNNNEN-NAN:- NE-E0-HUNEE------ Bl - NHEE B~ BERE v

By MEGA

306 327

¢ ¢

Species/BAbbrv Gr * |5k
L. Homo sapieas RENN: - NNA: -0 00 B0 R N
2. Macaca mulatta BEEON- BN RD- BB EE-NERE
s Papte anus WABHN - B BNNE- - - 08 B8 B HE- DOE
4. Oryctolagus cuniculus IIIIILIHIIIILILIIIILIHIAIU’IILIIII UnlprOt
5. Rattus norvegicus RN =B RD- BB EE-NERE .
5, =8 e IIIIILIHIIIILILIIIILIHIAI?IILIIII Feature key Position Length Description
ey NARRR: ARG 101681 R .
8. Gallus gallus LM LLLQI LEMSL N HEL - ~
5. Drosophila melanogaster  LNNEVECHENN-vBR:BE-B-B-DEEE-c:fi °°™°" 295 728 4 {bHLH
10. Caenorhabditis elegans IIIIILIIIAIIIP‘IIVIILIIHI‘Alllvlvll Region’ 298 - 319 22 Leucine-zipper

By MEGA
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physicochemical properties
NLS predication

100% |

60% |

VAN

| 258 | 308 | 358 | 488

P A S
| 458

by NLStradamus

I8 | 58 | 108 | 158 | 288

The true result form paper
A

s h e s pes NLS: 241-252

+Torin 1

Agnes Roczniak-Ferguson et.al. Science, 2012
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Homologous modeling
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Transcription factor EB
Gln-rich___ St bHLH Leuci Pro-rich
provide by PDB
Your query was: P19484
1 476
I —
I
]
|
Predicated by ProteinModelPortal
Model LEKKDNHNLI - ERRRRFNINDRIKELGMLIF KANDLDVRWNKGTILKASYD YIRRMQKDL QK
4atkB - -KKDNHNLIERRRRRFNINDRIKELGTLIFKSNDPDMRWNKGTILKASVD YIRKLOREQ QR

- « KKDNHMLI. .RRRRFNINDRIKELG.LIPK.ND.D.RWNKGTILKASVDYIR. .Q... Q-
provided by Swissmodel

id. residues



TFEB fit with template



THX for your attention !
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