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* Delavnica ima za osnovo resnicno raziskavo, ki je ze zakljucena.

 VV okviru delavnice bomo najprej ,,razmislili“, kaj bomo raziskovali, s
kaksnimi metodami in inStrumenti ter kaksSne podatke in rezultate bomo

dobili.

* Na podlagi tega bomo v drugem delu pripravili NRRP v skladu z zahtevami
za izdelavo NRRP v okviru projektov ARIS. V okviru tega bomo tudi izbrali
repozitorije in si ogledali pogoje za objavo.

* V tretjem delu bomo pa ,,pridobljene” podatke pregledali, po potrebi
FAIRficirali in jih pripravili za objavo v izbranih repozitorijih. Pri tem bo del
podatkov objavljen v podrocno specifichem repozitoriju, ki ima tocno
dolocCene zahteve za objavo, del podatkov pa v sploshem repozitoriju.
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ivljenjski krog podatkov — kratka ponovitev

PONOVNA UPORABA: Pregled in moznost uporabe obstojecih
podatkov.

NACRTOVANIE: Pregled metodologij, meritev, instrumentov...
ter nacrt ravnanja z raziskovalnimi podatki.

ZBIRANJE PODATKOV: eksperimentiranje, meritve, belezenje,
opazovanje in simulacije.

OBDELAVA PODATKOV: pretvorba podatkov, priprava na
analizo, preverjanje kakovosti, psevdonimizacija /anonimizacija.
ANALIZA: metode, modeli, programska oprema, rezultati.
SHRANJEVANJE PODATKOV: lokalno / v oblaku, varnostno
kopiranje, politika dostopa

OBJAVA, DELJENJE PODATKOV: izbira repozitorija, odprtost,
omejitve...

PONOVNA UPORABA...
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Vir: Elixir https://rdmkit.elixir-europe.org/media kit#data-life-cycle-diagram
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Primer priprave NRRP
na podrocju strukturne biologije

Matic Kisovec

Molekularni biolog, doktoriral na podrocju Biomedicine, Biokemija in molekularna
biologija

* Kemijski institut, Odsek za molekularno biologijo in nanobiotehnologijo

Skrbnik krioelektronskega mikroskopa

* Podatke, ki jih bomo pokazali na delavnici, so prispevali kolegi in kolegice iz Odseka
(Marjetka, Andreja, Luka, Primoz)

* Del podatkov izvira tudi iz sodelovanja z Nacionalnim institutom za biologijo
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Strukturne raziskave krompirjevega virusa Y

Virus (PVY) Virusom podobni delci (VLP)

Foto: arhiv NIB

: Poliprotei
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Strukturne raziskave krompirjevega virusa Y (PVY)

PVY — 726 posnetkov

Virus: 726 posnetkov
VLP — 5344 posnetkov

VLP
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rukturne raziskave krompirjevega virusa Y (PVY)
Zacetni 3D Piljenje Koncna
model rekstrukcija KrioEM mape KrioEM mapa

Virusom podobni delci

lo¢ljivost 4,1 A
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Strukturne raziskave krompirjevega virusa Y (PVY)
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Gy

aminokisline

1. Positive charge side chain 2. Negative charge side chain
Arginine Histidine Lysine Aspartic Acid Glutamic Acid
(Argor R) (Hisor H) (Lysor KI iAspor ) (Gluor £

5 5 o <] 5
o [e: O £ © o ©
- o
o
Z.
-4 b -
r = S % x
z=< T

£

3. Polar uncharge side chain
Serine Thlmlnl Asparagine Glutamine
(Seror S) o (Asnor N |5|nym

’H“’ij

4. Hydrophobic side chain

Alanine ine Leucine Iscleucine
{Alaor &) (valor V) (LeuorL) (e or 1)
I x
o
O o o o
£ & £ £
z z z
Methionine Phanylalanine Tyrosine Tryptephan
(uomuj (PhuorF) mu orY) rpnl\M

CERA

5. Other Imwrllnt amino acids with special cases
Selenocysteine Glycine Proline
(Cys m |:) (S.Gol u :Gly or G) P ; Pl

i; a({ H




SPAZNAJ

PODPORA PRI UVAJANJU NACEL ODPRTE ZNANOSTI V SLOVENUI

Strukturne raziskave krompirjevega virusa Y (PVY

Zeradba plagénega proteina 3D struktura filamentov
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Kezar et al. Science advances vol. 5,7 eaaw3808. 2019.
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Preucevani
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1. Ponovna uporaba obstojecih podatkov

* obstojeca zaporedja DNA (in aminokislin) — NCBI (koné&nica .fasta) Kvaliteta
podatkov?

» obstojedi slikovni surovi podatki (slikovni — velikost ve¢ TB) - ni javnho objavljeno (konénica .mrc)

» obstojeci strukturni podatki — PDB, EMDB (format .pdb ali .cif)

Nationa| |_|brary of Medlcme ‘?_}m‘ E M D B Enter your search term(s) in the box below or bulld an advanced search query
National Center for Biotechnology Information — Search EMDB
< Examples: 1001, Apoferriti F MG, 5A1A
Nucleotide T Pocaron| Electron Microscopy Data Bank
EEEDECT IV LD # Home | £ Deposition v| OO0 Documentation | & Resources | *. FTP Archive | ©* RESTAPI | @ About | ® Feedback | < Share

WORLDWIDE

: : ¥
R PD B VALIDATION ~ DEPOSITION v DICTIONARIES ~ DOCUMENTATION ~ TASK FORCES ~ DOWNLOADS ~ STATISTICS ~ ABOUT ~ The Electron Microscopy Data Bank (EMDB) is a public repository for cryogenic-sample Electron Microscopy (cryoEM) volumes ~ QUICK links =y
PROTEIN DATA BANK and representative tomograms of macromolecular complexes and subcellular structures. It covers a variety of techniques, including

single-particle analysis, helical reconstruction, electron tomography, subtomogram averaging, and electron crystallography. More... @ EMDB Policies

Since 1971, the Protein Data Bank archive (PDB)
has served as the single repository of information
about the 3D structures of proteins, nucleic acids, AN & or View validation reports
and complex assemblies.

Celebrating 50 Years of the PDB ‘ ™ . N Deposit Structure

Validate Structure As of 13 November 2024, EMDB contains 40179 entries (latest entries, trends). M Talks & Tutorials

The Worldwide PDB (wwPDB) organization ¢ 4 ‘ SR e B s
manages the PDB archive and ensures that the B A
PDB is freely and publicly available to the global .
community. &) W Instructions

Download Archive

EMPIAR home Deposition REST API About EMPIAR Policies ® Feedback
Celebrating 20 Years of the wwPDB Partnership

WWW.WW pd b_org v EMPIAR, the Electron Microscopy Public Image Archive, is a public resource for raw images underpinning 3D cryo-EM maps and License:
. Za Cete k P D B V 19 7 1 tomograms (themselves archived in EMDB). EMPIAR also accommodates 3D datasets obtained with volume EM techniques and
www.ebi.ac.uk/emdb soft and hard X-ray tomography. More ... Quick links & ¥

www.ebi.ac.uk/empiar
www.ncbi.nlm.nih.gov/nuccore

As of 2024-11-19, EMPIAR contains 1891 entries, taking up 4.89 PB of storage. .l Browse EMPIAR

Browse and download EMPIAR datasets using the table below. The EMDB search system also supports searches of all EMPIAR
entries (video tutorial).

i= Sample-Preparation Widget


http://www.wwpdb.org
http://www.ebi.ac.uk/emdb
http://www.ebi.ac.uk/empiar
http://www.ncbi.nlm.nih.gov/nuccore
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1. Ponovna uporaba obstojecih podatkov

* obstojeci strukturni podatki — PDB, EMDB (format .pdb ali .cif)

O tej vrsti podatkov smo Ze govorili v 2. sklopu usposabljanja

. o . SPOZNAJ
2. primer: podrocni repozotorij

o N 3 Structure Annotations Experiment Sequence Genome Versions
Poglejmo zapis v RCSB PDB
isplay Files = i

(https://www.rcsb.org/)

uporabimo iskanje ,,6HXX“ in kliknemo < B BHXX
na oznako 6hxx: Potato virus Y

(il ¥ Data AP|

PDB DOI: hitps://doi.org/10.2210/pdb6HXX/pdb EM Map EMD-0297: EMDB EMDataResource
NAKB: 6HXX

Dobimo podoben, le graficno nekoliko
v . Classification: VIRUS
drugacen zapis. Organismi(s): Potato virus Y

Mutation(s): No
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1.1 Povzetek in opis raziskovalnih podatkov

* NacCrtovanje raziskave
* Priprava nacrta ravnanja z raziskovalnimi podatki

* https://nrrp.openscience.si
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https://nrrp.openscience.si
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1.2 Nacrtovanje raziskave

* Nacértovanje spremenjenih/mutiranih zaporedij DNK

* Eksperimenti v laboratoriju
e Mutacije zaporedij DNK "ew'ya::;‘::;esi“
* Izrazanje in Cis€enje spremenjenih
nacrtovanih proteinov
» Karakterizacija izrazenih proteinov

* kromatografija z loCevanjem po velikosti
* diferencna dinamicna fluorimetrija

» Karakterizacija interakcij
* |zotermalna titracijska kalorimetrija

large subunit

https://sl.wikipedia.org/wiki/Deoksiribonukleinska_kislina small subunit
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1.2 Nacrtovanje raziskave

* Eksperimenti v [aboratoriju (nadaljevanje)
* Dolocitev 3D zgradbe spremenjenih proteinov

N = X
N

www.ki.si/glacios
www.rcsb.org/structure/8opj



http://www.ki.si/glacios
https://www.rcsb.org/structure/8opj
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Kromatografija z locevanjem po velikosti - SEC

S tekocinsko kromatografijo bomo locili molekule po velikosti.

Size Exclusion Chromatography (SEC)

Larger molecules
unable to
enter the pores

-]
-]
Small molecules

able to
enter the pores

CHROMATOGRAM

RN

I
A B C D
RETENTION TIME

PRVAMSTUDYCENTRE.COM

www.priyamstudycentre.com/2022/02/size-exclusion-chromatography.html
www.ki.si/odseki/d11-odsek-za-molekularno-biologijo-in-nanobiotehnologijo/oprema/aekta-pure-25-m1



http://www.priyamstudycentre.com/2022/02/size-exclusion-chromatography.html
http://www.ki.si/odseki/d11-odsek-za-molekularno-biologijo-in-nanobiotehnologijo/oprema/aekta-pure-25-m1
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kosti - SEC

Kromatografija z locevanjem po vel

: g —
* Rezultat eksperimenta so locene molekule in binarna datoteka .res AU
T : . .
e V proizvajalCevi programski opremi UNICORN lahko pretvorimo rezultat v
i€ bliko 'tab deli d'
numeric¢no obliko 'tab delimeted' .csv
. . L4 . e lzoo 1
* Nispecificnega repozitorija
4p Manual run 1000 4
Chrom,1 Chrom,1 Chrom,1 Chrom,
Cond Injection Eraction UV1 280 QUT TEMP@100,BASEM 800 A
mAY mi mg/em mlipjection mi Eraction ml mAU
0-13.006014 0.54665 |-13.006014 00.000737 0.996644 1.A.2 0-4.724196
-149.524139 -13.002701 0.543528 -12.997731 044.924721 1.997123 1.A3 0.003313 -4.724196
-148.84967 -12.999388 0.487834 -12.989449 057.451088 2.996918 1.A.4 0.006626 -4.724196
-148.425171 -12.996075 0.384545 -12.981167 0 3.996939 1.A5 0.009939 -4.724196
-148.536652 -12.992762 |0.293179 |-12.972884 0 4996994 1.A6 0.013252 -4.724196
-148.990387 -12.989449 0.22938  -12.964602 0 5.997616 1.A.7 0.016565 -4.724196
-150.192307 -12.986135 0.188666 -12.956319 0 6.997641 1.A.8 0.019877 -4.724196
-12.982823 |-151.123047 -12.982822 0.163311 |-12.948037 0 7.997698 1.A.9 0.02319 -4.724196 600 A
-12.97951 |-151.64415 -12.979509 0.145174 |-12.939754 0 8.997841 1.A.10 0.026504 -4.724196
-12.976197 |-152.012878 -12.976196 0.131845 |-12.931472 0 9.997671 1.A11 0.029817 -4.724196
-12.972884 -152.256607 -12.972883 0.121378 |-12.923189 0 10997728 1.A.12 0.03313 -4.724196
-152.412994 -12.96957 0.112233 -12.914907 0 11.997749 1.B.12 0.036443 -4.724196
-152.471893 -12.966257 0.104292 |-12.906625 0 12998375 1.B.11 0.039756 -4.724196
-152.275757 -12.962944 |0.097551 |-12.898342 0 1399843 1.B.10 |0.043069 -4.724196
-151.884628 -12.959631 0.091949 -12.890059 0 14.998447 1.B.9 0.046382 -4.724196
-151.529678 -12.956318 0.087492 -12.881777 0 1599824 1.B.8 0.049635 -4.738807
-151.347488 -12.953005 0.084049 -12.873495 0 16.999119 1.B.7 0.053008 -4.750122 400 4
-151.444931 -12.949692 0.081366 -12.865212 0 17.999149 1.B.6 0.05632 -4.751893
-151.661041 -12.946379 0.079292 -12.85693 0 18.999174 1.B.5 0.059633 -4.740734
-151.785995 -12.943066 0.077823 -12.848647 0 19.999197 1.B.4 0.062946 -4.724196
-151.803711 -12.939753 0.076827 |-12.840365 0 20.999361 1.B.3 0.066259 -4.724196
-151.768295 -12.93644 0.076941 -12.832083 0 21.999186 1.B.2 0.069572 -4.724196
-151.730225 -12.933126 |0.078968 -12.8238 0 22999788 1.B.1 0.072886 -4.724196
-151.705887 -12.929813 0.082422 |-12.815517 0 23.999807 1.C.1 0.076199 -4.724196
-151.674347 -12.9265 0.085962 |-12.807235 0 24.999857 1.C.2 0.079512 -4.724196 200 A
-12.923189 |-151.621582 -12.923187 |0.08875  |-12.798953 0 25.999914 1.C.3 0.082825 -4.724196 -
-12.919876 -151.542831 -12.919874 0.090892 |-12.79067 0 26.999998 1.C4 0.086138 -4.724196
-12.916563 |-151.401657 -12.916561 0.092453 |-12.782388 0 27.999826 1.C.5 0.089451 -4.724196
-12.913251 -151.245468 -12.913248 0.093791 |-12.774105 0 29.0007 1.C.6 0.092763 -4.724196
-12.909938 -151.121063 -12.909935 0.095077 |-12.765823 0 30.00043 1.C.7 0.096076 -4.724196
-12.906625 |-151.082001 -12.906622 |0.096422 |-12.757541 0 31.00054 1.C.8 0.099389 -4.724196
-12.903312 -151.130829 -12.903309 0.09768  |-12.749258 0 32.00057 1.C9 0.102702 -4.724196
-12.899999 -151.228912 -12.899996 0.099123 |-12.740975 0 33.001196 1.C.10 0.106015 -4.724196
-12.896686 -151.328293 -12.896683 |0.100631 |-12.732693 0 34.001249 1.C.11 0.109328 -4.724196 0 4
-12.893373 |-151.388809 -12.89337 |0.102446 |-12.724411 0 34.282839 Waste 0.112641 -4.724196 Waste
-12.890059 -151.440125 -12.890057 0.104581 |-12.716128 0 34.580286 Waste 0.115954 -4.724196 nl'll
0

-12.886746 -151.464996 -12.886744 0.106969

57.314833 1.E.2 0.119267
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Diferencna dinamicna fluorimetrija - DSF

Differential Scanning FIuorimetry Preverili bomo temperaturno stabilnost proteinov.
A
(©)
Max fluorescence
2
4 Q
(]
g o
3
o
s o
o Unfolding and dye
binding
- Aggregation and
) : dye dissociation
T
- :
Folded protein : ﬂ
s H

. >
Temperature (°C)

www.researchgate.net/profile/Del-Lucent/publication/275586547 /figure/fig1/AS:614040191651857@1523409998356/A-A-cartoon-overview-of-the-ideal-differential-scanning-fluorimetry-DSF.png
www.biorender.com/template/differential-scanning-fluorimetry-data-view
www.ki.si/odseki/d11-odsek-za-molekularno-biologijo-in-nanobiotehnologijo/oprema/pcr-v-realnem-casu



https://www.researchgate.net/profile/Del-Lucent/publication/275586547/figure/fig1/AS:614040191651857@1523409998356/A-A-cartoon-overview-of-the-ideal-differential-scanning-fluorimetry-DSF.png
http://www.biorender.com/template/differential-scanning-fluorimetry-data-view
https://www.ki.si/odseki/d11-odsek-za-molekularno-biologijo-in-nanobiotehnologijo/oprema/pcr-v-realnem-casu
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Diferencna-dinamicna fluorimetrija - DSF

* Eksperimentalni rezultat so mutante in okoljski pogoji, kjer so proteini najbolj temperaturno najbolj stabilni
* Rezultat je v obliki .ixo - vrsta xml formata, zaprt format, ki pa vsebuje nekaj metapodatkov (ime metode, datum in ura zacetka in konca
meritve, uporabnisko ime avtorja, identifikacija naprave, datum zadnje kalibracije...)

* Krivulje v neberljivi obliki

<0

nam
name="Instrum

nam Instrum

nam InstrumentNam
nam Instrcal i
nam

nam

Ii9cFP1Jw
020Q0FTW7IK
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Diferencna-dinamicna fluorimetrija - DSF

* V originalni programski opremi LC480 lahko pretvorimo rezultat v numeri¢no obliko v obliko 'tab delimited' .csv
* Ni specificnega repozitorija

well A1 ADZ
0,1 mg/ml 4064; 2 x Sypro Orange; 3,7in (20mM Na- | 0,1 mg/ml4064; 2 x Sypro Orange; 5,7in (20mM Na-
fosfat, OmM MaCl, pH=57) fosfat, 0mM NaCl, pH=5,7)
20 *
- & —
- El
A 5 5 a -
.01 7 ! Row A B o5 g =
16 7 7 . 3 35
.16 T 7 51 & s e
16 7 r 1 a [i]
- fe ! W N W 4 N & O OB W W W 2 3 4 S & W M W W
b f. / 5 Temperature [*C] Temperature [*C]
o ! el 1in before transition (change i necessany) 36 36
7. 7 EW g after transition (chanae if necessary) 51 50
7. 667118 7. : slope [%6/k] 1420 -
7. : 7. T (changs i appropriate) 43,64591 43,82276
7 7 comment / imegularity
7. T. well BO1 BO2
7. 7
- 7.11945847 0,1 mg/ml 4064; 2 x Sypre Orange; 5,7 in (20mM Ma- 0,1 mg/ml 4064A; 2 x Sypre Orange; 5,7 in (20mM Na-
£ 7.119 I3 fosfat, 10mM NaCl, pH=5,7) fosfat, 10mM NaCl, pH=5,7)
9 7. 7.116599515
47 7 7 =0 5
- - - — — 4 1
7 ; ; =y 35 5
- - - - = £ '
7 Fi Fi 7 P 25 @ g i
Vi 3] Vi 7 i = § = ;
T 3 7 = Rew B § = S .
- _ i _ g w E w ]
T 3 T 7 L 5 L5 |
7 7 7 a 2
;' _r _' WOW N L N O T N W N 0 W I L K & W 8 W 10
i i f Temperature [*C] Temperature [*C]
i . _t Min before transition (change if necessary) 36 36
o 4 Max after transition (change i necessary) 50 50
7 slope [%/K] 15,00 14,40

4 =~

L T P T S LY A3 ARGSG A3 SAGHE
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lzotermalna titracijska kalorimetrija - ITC

Time (min)

lzmerili borT]o term?dlnamske N 0 30 60 90
parametre interakcij med proteini. ' ' ' ' ' e
0+ r(l[lrlfli'l(( I"’r"" i
o .
S 2- -
T T 1 T 1 ¥ 1 T 1 v
0- -
T 1 affinity: Kx=1/Kp A
1%
o _ - =
- 3 | \ enthalpy: AH
o
£ 10+ .
_g . stochiometry: N
-15 - -
Time —p Y
I T T T T T T T T '
www.sciencedirect.com/science/article/pii/S0378517323004830 0 0.5 1.0 1.5 2.0

https://cmi.hms.harvard.edu/isothermal-titration-calorimetry
https://spwindustrial.com/microcal-malvern-vp-itc
www.ki.si/odseki/d11-odsek-za-molekularno-biologijo-in-nanobiotehnologijo/oprema/oprema-aris/izotermalni-titracijski-kalorimeter-vp-itc

Molar Ratio (ligand/protein)


https://www.sciencedirect.com/science/article/pii/S0378517323004830
https://cmi.hms.harvard.edu/isothermal-titration-calorimetry
https://spwindustrial.com/microcal-malvern-vp-itc
http://www.ki.si/odseki/d11-odsek-za-molekularno-biologijo-in-nanobiotehnologijo/oprema/oprema-aris/izotermalni-titracijski-kalorimeter-vp-itc
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lzotermalna titracijska kalorimetrija - ITC

* Dobimo podatke o jakosti vezave, stehiometrije in spremembi entalpije

* Rezultat je v obliki .itc - numeri¢na oblika podatkov, zaprt format, ki pa vsebuje nekaj neanotiranih metapodatkov
V bistvu gre za csv format.

* Krivulje v berljivi obliki

* Obstaja alternativna programska oprema za analizo, npr. NITPIC. ¢ADCGainCode:

* Ni (Se) specificnega repozitorija. ¢False,True,True
. . . . . . . v T '\ z :I' 3 ) '\
* V beta fazi testiranja je Molecular Biophysics Database, kjer bo mogoca $2,4, 300, 2
P L 2
depozicija ITC podatkov. & 8 5
* Predvidoma bodo avtomatsko prebrani tudi metapodatki v datotekah .itc. # $ 8 2
# $ 8 2
ias # t B8 2
R g $ 8 2
NP . : s 8 2
)§ Molecular Biophysics Database = 5 8 2
\‘C*() JS Ve e ¢ | 2
Q\ // (’ j /S -‘I’ L *) “
N [
Example: Lysozyme, NaCl, K_D, homo sapiens, xyhds-adf3t (record id) Advanced search = }\ 3 ::: 2
- =& $ 8 2
| $ 8 pi
Currently supported techniques 5 8 r
0.054272 $ 8 2
A A A
MST BLI SPR . 319645
Microscale thermophoresis Bio-layer interferometry Surface plasmon resonance : )

ITC

Isothermal titration calorimetry

Trenutno podatkovna zbirka 'Molecular Biophysics Database' Se ni javno dostopna.
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Svetlobna in elektronska mikroskopija

Debelina vzorca > 5 pm
Povecava 500X - 1500X
Valovna dolzina: > 400 nm

Light Microscopy

Light Source
(Lamp)

Condenser

O Lens

—  Specimen
(Tissue Sections)

Objective
S — )

Lens
<——
o Eyepiece
Lens
—>

Mowisle

r
B

Image Viewed
Directly

Transmission

Electron Microscopy

1

— =8
— PP

— =

Image Viewed on
Fluorescent Screen

Electron Source

Projection
Lens

Debelina vzorca < 0,1 um
Povecava 100 000X — 300 000X

Valovna dolzina: 2 pm



Krioelektronska mikroskopija

Zajeli bomo posnetke s krioelektronskim mikroskopom in tako dolocili
3D strukturo proteinov.

Sample Grid Electron
“““ ' One drop . microscope
isplacedon S @000 AEEREEEEE - - oo o ooommsmes
a grid support Sample

observation

in the electron )
; microscope
E.g. protein
in solution
Collect
data

Identification of the

macromolecules

“ o Particle <
' A alignment to
| ! create a 3D --e
""""""""""""""" reconstruction Experimental |
3D Model 3D Map images | 2D projections
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-
\s:

[ i
2017 N OBEL PRIZE IN CHEMISTRY

The Royal Swedish Academy of Sciences has decided to award the

2 \ ' “ : Yl.l . — / ‘ =l \;‘ , = = N AES
Jacques Dubochet
Joachim Frank

Richard Henderson

“for developing cryo-electron microscopy for the high-resolution structure
determination of biomolecules in solution”

e [ ———
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Krioelektronska mikroskopija

* Dobimo 16-bitne posnetke, lo€ljivosti 4096*4096, kjer so vidni proteinski kompleksi

* Vsak posnetek je opremljen z zelo podrobno metapodatkovno datoteko .xml.

* Posnetki so v obliki .mrc. - odprt binarni format, kasneje jih med analizo pretvorimo v obliko .tif,
ki zasede ~20% manj diskovnega prostora brez izgube informacij

* Proizvajalec opreme omogoca dostop do slikovnega kodeka, ki omogoci hiter predogled .mrc posnetkov v Windows okolju.

* Obstaja podrocno specificni repozitorij za surove posnetke krioelektronske mikroskopije - EMPIAR

* Na dan lahko mikroskop proizvede do 1,5 TB slikovnih podatkov.

Valued ring - nCame Value i:type="b:double”
gnificatio
:Valu

=Detectors[BM-Falcon] .DriftCorrectionC 2NC a: :Value i:typ
s[BM-Falcon].DriftCor ionCli a a:Valu
:KeyValueO ri <a: etectors[BM-Falcon].DriftCor ]
4 >Detectors[BM-Falcon] .DriftCo
IlluminationIn ity




PODPORA PRI UVAJANJU NACEL ODPRTE ZNANOSTI V SLOVENUI

1.2 - 1.4 Povzetek in opis raziskovalnih podatkov

* NacCrtovanje raziskave
* Priprava nacrta ravnanja z raziskovalnimi podatki

* https://nrrp.openscience.si

-
-
Preserve ﬂ
AR
ocess


https://nrrp.openscience.si
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* Podatki, z izjemo posnetkov krioelektronske mikroskopije, se hranijo na
delovnih postajah pri znanstvenih napravah in/ali na osebnih racunalnikih
zaposlenih in/ali na mreznih diskih znotraj instituta. Vse lokacije so
avtomatsko varnostno kopirane.

* Dostop ni posebej omejen, vsaka oseba potrebuje uporabnisko ime in
geslo za vstop v operacijski sistem in za dostop do mreznih lokacij.

* Ne bomo pridobivali obcutljivih podatkov.
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* Posnetki krioelektronske mikroskopije se hranijo na razlicnih HPC grucah:
Azmanov racunski center na Kemijskem institutu, HPC Arnes, HPC VEGA,
Elixir Slovenija.

* VVeCina podatkov krioelektronske mikroskopije ni varnostno kopiranih.
* Podatki so dostopni samo iz dolocenih uporabniskih racunov.

* Med analizo se lahko kolic¢ina podatkov podvoji (zagotavljanje zadostne
kolicine diskovnega prostora).
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2. Shranjevanje in varnostno kopiranje podatkov

* Priprava nacrta ravnanja z raziskovalnimi podatki
* https://nrrp.openscience.si

/
—
-
Preserve ﬂ
AR
ocess


https://nrrp.openscience.si
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* Obdelava podatkov kromatografije, fluorimetrije in kalorimetrije
* Pretvorba v bolj odprt format .csv

* Analiza in priprava koncnih slik (npr. za objavo v ¢lanku)

* Priprava 'readme' datoteke

e Objava v splosnem repozitoriju Zenodo

* Objava s podrocno specificnih repozitorijih
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* Pridobili smo naslednje podatke:

* TekocCinska kromatografija - numeri¢ni podatki v obliki .csv (in zaprtem formatu .res)

* Temperaturna stabilnost proteinov - numericni podatki v obliki .ixo (vrsta .xml formata,
zaprt format), rezultate izvozimo v .csv

* |zotermalna titracijska kalorimetrija - numericni podatki v obliki itc (berljiv tekst, zaprt
format)

e Surove posnetki iz krioelektronskega mikroskopa - slikovni podatki v obliki .mrc ali .tif,
poleg posnetkov so se metapodatkovne datoteke v obliki .xml

* Rezultati iz krioelektronske analize bodo karte gostote - volumetricni podatki v obliki

.mrc in strukturni modeli - tekstovni podatki v obliki .pdb/.cif (.mrc in .pdb/.cif formata
odprtokodna)



Zbiranje podatkov

* Nadaljnja analiza ni potrebna vendar je treba poskrbeti za FAIR:
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* TekoCinska kromatografija - numericni podatki v obliki .csv (in zaprtem formatu .res)

-

L0 | | | P

08 | =

o

-13.006014
-13.002701
-12.999388
-12.996075
-12.992762
-12.989449
-12.986136
-12.982823
-12.97951

-12.976197
-12.972884
-12.969571
-12.966258
-12.962945
-12.959632

0
-149.524139
-148.84967
-148.425171
-148.536652
-148.990387
-150.192307
-151.123047
-151.64415
-152.012878
-152.256607
-152.412994
-152.471893
-152.275757
-151.884628

C

Ghrom,1

Gond

ml msicm
-13.006014 0.54665

-13.002701 0.543528
-12.999388 0.487834
-12.996075 0.384545
-12.992762 0.293179
-12.989449 0.22938
-12.986135 0.188666
-12.982822 0.163311
-12.979509 0.145174
-12.976196 0.131845
-12.972883 0.121378
-12.96957 0.112233
-12.966257 0.104292
-12.962944 0.097551
-12.959631 0.091949

-13.006014
-12.997731
-12.989449
-12.981167
-12.972884
-12.964602
-12.956319
-12.948037
-12.939754
-12.931472
-12.923189
-12.914907
-12.906625
-12.898342
-12.890059

1
iniecti

mi Inj

00.000737
044.924721
057.451088
0

oooooooooo oo

Chram,1
Fraction
mil
0.996644
1.997123
2.996918
3.996939
4,996994
5.997616
6.997641
7.997698
8.997841
9.997671
10.997728
11.997749
12.998375
13.99843
14.998447

Fraction

1A2
1A3
1A4
1AS
1AG
1A7
1A8
1A9
1.A.10
1A11
1.A12
1B.12
1B.11
1B.10
1B.9

0.003313
0.006626
0.009939
0.013252
0.016565
0.019877
0.02319

0.026504
0.029817
0.03313

0.036443
0.039756
0.043069
0.046382

Chrom,1
UV 1 280 CUT TEMP@100,BASEM

mil

mAY
0-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
-4.724196
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Obdelava in analiza podatkov

ReadMe Template en.txt

() P H I I 1 This (ReadMe) file was created on [YYYY-MM-DD] by [MAME AND SURNAME] <if multiple authors contributed to the creation of the file, please list all authors>
rl p ra Va rea I I Ie a O e e 2  <Auxiliary text in sguare brackets should be deleted before completing your document=
3 <if you do not have the appropriate answers, please indicate with />
4
5 mememmemmememmae-
6 GENERAL INFORMATION
S
8
9  Name of the dataset:
10
11  <please enter the reguested infermation=
12 Author/leading researcher details
13 Name and surname:
14 ORCID:
15 Institution:
16  Address:
17  Email:
18
19 Information about the author(s) <if you have data from other authors, please indicate them (create new input fields for each author)>
26 Name and surname:
21 ORCID:
22 Institution:
23 Address:
24 Email:
25
26 Date of data collection: <YYYY-MM-DD> <if the data collection took place over a longer period of time, please specify a time peried <from YYYY-MM-DD to YYYY-MM-DD>
27
28  Geographical location of data collection: <specify latitude, longitude or city/region, country>
29
38 Informatien on the funders/programmes/projects that made the data collection possible:
31
32 oo
33 SHARING/ACCESSING INFORMATION
e
35
36 Data licences/restrictions:
37
38 Links to publications that cite or use the data:
39
40 Links to other publicly available data sites:
41
42 Links to ancillary databases:
43
44 Was the data obtained from another source?
45  If yes, please specify the source(s):
46
47  mmmemmmmsmmmmo--o-e-
48 VIEWING DATA AND FILES
49 oo
50
51 File list: <list of all files or folders, with a short description=>
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* Nadaljnja analiza je potrebna in poskrbeti je treba za FAIR:

 Temperaturna stabilnost proteinov - numericni podatki v obliki .ixo (vrsta xml| formata,
zaprt format), rezultate izvozimo v .csv

* |zotermalna titracijska kalorimetrija - numericni podatki v obliki .itc (berljiv tekst, zaprt
format), rezultate izvozimo v .csv
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* Nadaljnja analiza je potrebna in poskrbeti je treba za FAIR:

* Surovi posnetki iz krioelektronskega mikroskopa - slikovni podatki v obliki .mrc ali .tif,
poleg posnetkov so Se metapodatkovne datoteke v obliki .xml
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Obdelava in analiza podatkov

Obdelava podatkov krioelektronske mikroskopije s programsko opremo:

naziv programske opreme: cryoSPARC

Programska oprema izboljsa kvaliteto posnetkov, poisce proteine, integrira/sesteje enako
orientirane delce, preko Fouriejeve transformacije pridemo iz 2D v 3D (karta gostote
krioEM, piljenje koncne karte gostote krioEM)

Ko imamo izpiljeno karto gostote, vanjo zgradimo 3D model,
ki predstavlja polozaj vsakega atoma v prostoru.

Programska oprema (npr. Phenix) v datoteko s
koordinatami dodaja tudi ze prve metapodatke
neposredno v .pdb/.cif

Preostanek metapodatkov se obvezno vnese rocno pri
VNOSU V repozitorij




Obdelava in‘analiza podatkov -
krioelektronska mikroskopija
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CryoSPARC P4 Extensive Benchmark W15 20230824 NewJob v B Details
" o v = Final v Starred | | @) Mine | | ® Tags © status Y Filters 1t Date Created & B LEAAEY 20230824 (€]
= @ Wm2zs Ehpcamessi 1881 132 @ 0Umzs @ om 225 Eyhpcamessi 631 @ UAmd6s Enpcamessi 1gF 1 82 @ 0Um 03s W@ Uom2/s Eyhpcamessi @FT 131
-] Details &
v ® J217 Inspect Picks ® 1218 Extract Mics. ® J219 2D Class (L) ® J220 Select2D ® 1221 Particle Sets ® 1222 Ab-nitio
‘ ryo S PA R‘ bench/inspect_temp_picks/1 bench/extract_template_picks/1 bench/template_class_2D_50/1 bench/template._select_20/1 bench/particle_sets_10000/1 bench/homo_abinit/1 Title 20230824
- 9,958 Particles Tags -
Created Aug 24,2023, 8:32:31 PM
» Completed
Created By Matic Kisovec
. 20 Micrographs Last Accessed Nov 19,2024, 11:14:13 PM
U p O ra J a I I I O & 00m 025 ) 00m46s ERhpcarnessi 33 @ 08m38s E@hpcarnessi ¥ 1 & 00m 095 ) 00m00s E3hpcarnessi 3 1 @ 12m33s Bhpcarnessi ¥ 1 Last Accessed By MEGEKiSoee.
© J223 Homo Refine ® 1224 NU-Refine ® 1225 3D Class ® J226 3DVar ® 1227 DeepEMhancer Project Directory /d/hpc/projects/cryosparc/p4
H P bench/homo_refine_new/1 bench/nonuniform_refine_new/1 bench/class_3D_simple/1 bench/var_3D/1
I - Sep 13, 2023, 1:30:55 PN
C S e R Data Management A
@ @ @ 9 @ status 1 (/d/hpc/hose/cryosparcuser/.conda/
envs/deepEXhancer_env/bin/deepeshancer -1 /d/
. hpc/projects/cryosparc/Pa/ 224/ Size Last Updated Nov 7,2023,9:40:39 AM O
J224_665_volume_map_half_A.mrc -i2 /d/hpc/
I l l u projects/cryosparc/P4/3224/ )
3224_005_volume_map_half B.arc -o /d/hpc/ ~ Details
projects/cryosparc/P4/)227/3227_map_sharp.src -
B el o2 Class £55: 1.001 I L 1| [ s
Description s
® 14m43s B hpcarnessi @1 €33 © 25m40s B3 hpcarnessi {81 31 @ 0smo7s B hpcarnessi @1 @32  08msts ERhpcarnessi @1 31 @ 0sm12s Ehpcarnessi @1 B2
Statistics A
© J228 DeepEMhancer ® 1229 Reference Motion Cor © J230 Reference Motion Cor ® 1231 Ab-nitio ® 1232 NU-Refine ® J233 DeepEMhancer
cursc o REEY Last Upda Oct2,2024,5:40:59 AM O
Sep 13, 2023, 1:56:15 PN »
...] AssertionError: Subprocess exited with e Total Jobs 8
status 1 (/d/hpc/home/cryosparcuser/ . conda/
envs/deepEXhancer_env/bin/deepeshancer -1 /d/ -
hpc/projects/cryosparc/pP4/ 3228/ Job Status 39 completed
map_half_A_filtered.mrc -i2 /d/hpc/projects/ P
cryosparc/Pa/J228/map_half_B_filtered.arc -0 / 6 Failed
d/hpc/projects/cryosparc/pa/ 1228/
3228_map_sharp.arc - © -p tightTarget -b 5) i 3killed
Job Types 5 Non-uniform Refinement
© 03mo2s EBhpcarnessi @1 €34 © 3om12s B hpcamessi {81 © 25m27s E@hpcarnessi @2 @31 © 14m30s E@hpcamnessi @1 @1 © 18ma7s EPhpcarnessi E1 31 © 14ma2s B hpcarnessi &1 £33 T R Mo Coteachion
® 1234 NU-Refine ® 235 Inspect Picks © 1236 Reference Motion Cor 1237 NURefine ® 1238 Reference Motion Cor ® 1239 NU-Refine A Meniaty Glirgie Exposines
3 DeepEMhancer
[0 Partictes] 9,958 Particles — 9,958 Particles o
- 3 Patch CTF Estimation
- 3 Patch Motion Correction
Killed = 3 Extensive Validation
- 3Import Movies
- 3 Inspect Particle Picks
: 2 Ab-initio Reconstruction
& som26s E@hpcamessi 1 @1 & 04mo1s & 4Tm29s B hpcamessi @2 @31 & 23m02s B hpcamessi 1 @3 & 4tm2ds B hpcamessi Fr2 @1 25Select 2D Classes
22D Classification
© J263 Reference Motion Cor 2 Extract From Micrographs
9,958 Particles 1 Homogeneous Refinement
i 1 Particle Sets Tool
| 1 Full-frame Motion Correction
G | 1 CTF Estimation (CTFFIND4)
Q =3 13D Classification
| nee o 1 Template Picker
(C] 13D Variability
@ 53m33s B@hpcarnessi B2 36 1 Blob Picker
LA 2 48Jobs  21JobTypes 3 Statuses Actions A View Workspace -




Rezultati analize krioelektronskih posnetkov
so karte krioEM gostote - volumetri¢ni podatki
v obliki .mrc

* Pricnemo z datotekami .mrc, ki vsebujejo 3D karto
krioEM gostote, brez metapodatkov

* Za ogled kart uporabimo programsko opremo ChimeraX

File Edit Select Actions Tools Favorites Presets Volume Help

Home | Molecule Display

ao
0 &b
Open Recent Save Snapshot | Spin

Nucleotides =~ Graphics = Map Medicalimage Markers Right Mouse = ISOLDE

B o BdgSSsJ04L M ELMQ

Show Hide Show Hide Stick Sphere Ball White Black Simple Soft Full Inspect

SPJ
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movie stick
File Images Atoms Cartoons Styles Background Lighting Selection
Models
Name D b ®@Shown § Select
» emd_17059.map 1 - v

Lo

[yl ENTHvol resample #1 spacing 1.0
Started encoding 180 frames

Volume Viewer
emd_17059.map
B () #1 450° step 1-

Level 0941 -0.00194-1.94 | surface ~

g?;mg simple

lighting full

volume #1 level 0.05932
volume #1 level 0.01057
volume #1 level 0.0941

EE:
Close
Hide
Show
View

Info
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Rezultati analize krioelektronskih posnetkov so karte
krioEM gostote - volumetri¢ni podatki v obliki .mrc

VIDEO




Rezultati analize krioelektronskih posnetkov
so karte krioEM gostote - volumetri¢ni podatki
v obliki .mrc

* Obstaja podroc¢no specifi¢ni repozitorij za surove
posnetke krioelektronske mikroskopije - EMDB

* VEMDB ro¢no vnesemo metapodatke med
depozicijo in povezemo z EMPIAR in PDB

« EMDB

Electron Microscopy Data Bank

# Home = Deposition 0 Documentation & Resources

Single-particle

@ 3D View 1B Gallery

Deposition: 07/04/2023
Map released: 24/01/2024
Last modified: 31/01/2024
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Enter your search term(s) in the box below or build an advanced search query
Examples: 1001, Apoferritin, Tomography, Rossmann MG, 5A1A

S, FTP Archive :* REST API © About ®, Feedback < Share

‘Overview 3D View || Sample H Experiment || Validation || Volume Browser || Additional data || Links

EMD-17063

Sample Organism: Potato virus Y strain NTN

Download «
3D volume (map.gz)
Experimental metadata (x
Experimental Metadata (c

Map-only Validation repo

Sample: truncated coat protein (dN49C40) with C-terminal His tag and K176C mutation
Fitted models: 8opk® (Avg. Q-score: 0.428) Map-only Validation repo

Raw data: EMPIAR-11549

Map-only Validation repo

Deposition Authors: Kavcic L @. Kezar A @, Podobnik M @ Map and PDB model 8opk

Map and 8opk FULL repo

EMICSS annotations (xml

0 From structural polymorphism to structural metamorphosis of the coat prote... <. ..cauvwo
filamentous potato virus Y.Z

Kavcic L @, Kezar A @. Koritnik N @. Znidaric MT, Klobucar T @, Vicic Z @, Merzel F, Holden E, Benesch JLP @,

Podobnik M @

(2024) Commun Chem , 7 , 14 - 14

PUBMED: 38233506

DOI: doi:10.1038/s42004-024-01100-xZ

ISSN: 2399-3669
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V karte krioEM gostote - volumetricni podatki v
obliki .mrc zgradimo strukturne modele -
tekstovni podatki v obliki .pdb/.cif

VIDEO




Obdelava’inanaliza podatkov - SP@ZNAJ

krioelektronska mikroskopija

RCSB PDB  Deposit ~

V karte krioEM gostote - volumetri¢ni podatki v SPEP D Bz

S ATEIH DATh ERHTE [E) 1.068.577 Compuied Structure Models (CSM)

Include CSM @ “

obliki .m.rc zgradl.mo st.ru'kturne modele - oD S SN e Broson
tekstovni podatki v obliki .pdb/.cif

(il & Data API
Assembly 1 @

FASTA Sequence

80OPJ

Global refinement of cubic assembly from truncated PVY coat protein \
PDB DOI: https:/doi.crg/10.2210/pdb8OPJ/pdb  EM Map EMD-17062: EMDB EMDataRe

PDBx/mmCIF Format
PDBx/mmCIF Format (gz)
BinaryCIF Format (gz)
Classification: VIRUS LIKE PARTICLE

Organism(s): Potato virus Y strain NTN PDB Format €
Expression System: Escherichia coli BL21(DE3)
Mutation(s): Yes @

* Obstaja podroc¢no specifi¢ni repozitorij za
strukturne modele — PDB

PDB Format (gz) @

Deposited: 2023-04-07 R 2024-01-24 PDBML/XML Format (g2)

Deposition Author(s): Kavcic, L., Kezar, A., Podobnik, M
Funding Organization(s): Slovenian Research Agency, Ministry of Education, Youth and ¢  EM Map EMD-17062 (map - gz)

Experimental Data Snapshot wwPDB Validation @ PDB format-like files (tar.gz) @ 3D Report || Full Report
Method: ELECTRON MICROSCOPY Metric Value
Resolution: 2.99 A Validation Full PDF
N Clashscore Il —
Aggregation State: PARTICLE Validation (XML - gz}
Reconstruction Method: SINGLE PARTICLE Ramachandran outliers lll - 0
Validation (CIF - gz)
Sidechain outliers Hll 0.3%
@ Explore in 3D: Structure | Sequence Annotations | :: Biological Assembly 1 (CIF - gz) @ e
Electron Density | Validation Report 1 Berceniiiereiive ol EM sirociarss

Global Symmetry: Octahedral - O @ (Explore in 3D)

Global Stoichiometry: Homo 48-mer - A48 © This is version 1.1 of the entry. See complete history.

Find Similar Assemblies

Literature

Biological assembly 1 assigned by authors.

Biological Assembly Evidence: gel ilration, native gel From structural polymorphism to structural metamorphoesis of the coat protein of flexuous filamentous potato virus Y.
electrophoresis, mass spectrometry
Kavcic, L., Kezar, Koritnik, N., Znidaric, M.T., Klobucar, T., Vicic, Z., Merzel, F., Holden, E., Benesch, J.L.P., Podobnik, M.

(2024) Commun Chem 7: 14-14

Wacromolecule Cantent PubMed: 38233506 EEEEEIE]
« Total Structure Weight: 1,073.3 kDa @ DOI: htips://doi.org/10.1038/s42004-024-01100-x
« Atom Count: 65,352 @ Primary Citation of Related Structures:

+ Modelled Residue Count: 8,112 @ 80PA, 80PB, 80PC, 80PD, 80PE, 80PF, 80PG, 80PH, 80PJ, 80PK, 80PL

« Deposited Residue Count: 9,312 @
« Unique protein chains: 1

PubMed Abstract:
The structural diversity and tunahility of the capsid proteins (CPs) of various icosahedral and rod-shaned viruses have been well studied and
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krioelektronska mikroskopija

V karte krioEM gostote - volumetri¢ni podatki v T

obliki .mrc zgradimo strukturne modele - F ntrv.id 80Py

tekstovni podatki v obliki .pdb/.cif #

audit conform.dict name mmcif pdbx.dic
audit conform.dict version
audit conform.dict location http://mmcif.pdb.org/dictionaries/ascii/mmcif pd

* Obstaja podroc¢no specifi¢ni repozitorij za
strukturne modele — PDB
*  Programska oprema za gradnjo modela v
datoteko .pdb/.cif vkljuéi Ze mnoge metapodatke
(https://mmcif.wwpdb.org)

revision
revision

* Med depozicijo v zbirko PDB ro¢no vnesemo S it revision hi 2 _
metapodatke, ki jih zahteva PDB s L
o ] . . db C revision history.revision date
* Med depozicijo v zbirko PDB povezemo z EMPIAR in
EMDB 0 024-01-31

revision details.ordinal
revision ails
revision details.data content type
revision ails ider
revision i
auc revision
audit revision d
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Obdelava in analiza podatkov -
krioelektronska mikroskopija

loop

V karte krioEM gostote - volumetricni podatki v aton_sire.group_PDB

obliki .mrc zgradimo strukturne modele - bt R L
. . - . atom site. '
tekstovni podatki v obliki .pdb/.cif S
atom site.
atom_site.
atom site.
atom site

* Obstaja podroc¢no specifi¢ni repozitorij za atom_site.Ca
strukturne modele — PDB :E:E: e
*  Programska oprema za gradnjo modela v atom_site.occupancy
datoteko .pdb/.cif vklju¢i Ze mnoge metapodatke S Formal ch

atom s
atom s
atom s
atom s

* .pdb/.cif je zelo zanimiv format saj ena datoteka tom

vsebuje metapodatke in raziskovalne podatke ATOM
ATOM

(https://mmcif.wwpdb.org)

ATOM 4
ATOM

= e
s s~
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nature A. Leto 2020: atomska locljivost

NEWS - 03 JUNE 2020

‘It opens up awhole new universe’:
Revolutionary microscopy technique sees
individual atoms for first time
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3. Zagotovitev podatkov na nacin FAIR

* Priprava nacrta ravnanja z raziskovalnimi podatki
* https://nrrp.openscience.si
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Deljenje (objava v repozitoriju)

Surovi podatki so objavljeni v EMPIAR
www.ebi.ac.uk/empiar/EMPIAR-11549

www.ebi.ac.uk/empiar/deposition

EMPIAR

EMPIAR home Deposition REST API About EMPIAR Policies ® Feedback <% Share I B e
. Please make sure that you have read and understood the EMPIAR Policies & Procedures before you start your deposition
deposition
system Create a new deposition EMPIAR total size per year and cumulatively
You are logged in as matick A
5 Create a new deposition from XML Annually added data Cumulative data
& Edit profile
2 - , storage storage
Show | 10 v |entries Search:
® Helpdesk
1128.7 5007.9
EMPIAR ID
& Deposition manual D {sockasion code) ¢ Title [ Upload Token § Status 4 Permissions m 1479 38792
2, Invite reviewers ; . ; ;
47484908 -
EMPIAR-11550 SAyo eigetinn Inforoecopy ol Ve ke Feflicl breed 00 n i dievioMpie REL View and Edit m 904.2 2400.2
: ; - PVY coat protein with T43C and D136C mutation
© Get empiar-depositor API
token : . 788.4 1496
= EMPIAR-11549 t:::;;:;;?:;:fc‘:;‘;ﬁ vavi:elg 7':; mftzti;" mmaAYUpLHOfAUdB REL View and Edit
# Logout P m 450.5 707.6
47484908 lbiAR-11548 SHpsiostE i Micradoory of dseation bedod ol 46bbgOtbH1WPCjea REL View and Edit
=] truncated PVY coat protein = ) m 150.1 257.1
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https://www.ebi.ac.uk/empiar/deposition

Obdelani podatki kriomikroskopije (PDB)

Deljenje (objava v repozitoriju)

@ nepep WwPDB Deposition: D_1292137787 -- IDs: 9EYO(HPUB), EMD-50059(HPUB)

www.rcsb.org/structure/80P)

https://deposit-2.wwpdb.org/deposition

Data Storage Growth

PDB Core Archive and Related Holdings (single copy)

Year
2023
2022
2021

Size of PDB legacy archive snapshot
1242 GB for 214,121 PDB structures
1086 GB for 199,755 PDB structures

923 GB for 185,541 PDB structures
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Image recording

All items

Mandatory items Microscopy settings*:
R

Film/CCD/Direct electron
detector model*:

Navigation
Detector mode:

v Instructions
v Communication
4 _ Review
= Assembly Review
= Validation reports

Width (pixel units):

Height (pixel units):

v Re-upload files Sampling interval (um):
4 | Admin
v Contact information Average electron dose per image
¥ Grant information (e 7A2)%:
¥ Release status Average exposure time per
v Entry title & author image (seconds):
v Citation information Number of grids imaged:
4 Macromolecules
v 1) Actinoporin Number of images:

4 . EMsample
v Overall sample description
4  EM experiment
v Specimen preparation Details:
v Microscopy
v
¥ Reconstruction
v Fitting interpretation
v Ligands

v Summary & conditions

Size of PDB versioned archive Size of EMDB Core Archive

231 GB 13 TB for 32,033 EMDB entries
218 GB 7.5 TB for 25,319 EMDB entries
174 GB 4.5 TB for 18,059 EMDB entries

(1) TFS GLACIOS (200kV, x150000) v
FEI Falcon 111 (4k x 4k) v

COUNTING 4
4096

4096

40

11470


https://www.rcsb.org/structure/8OPJ
https://deposit-2.wwpdb.org/deposition
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Obdelava in analiza podatkov

* Kjer ni podrocno specificnih repozitorijev - objava v sploSnem repozitoriju
npr. Zenodo

* Dryad npr. za objavo med recenzijo, recenzentski dostop do pomembnih
datotek

* Drugi splosni repozitoriji

.'l'. D R YA D Who we are What we do Joinus Help v Login ™ N .
. ' " | Communities My dashboard
.0...&".! o‘ 2, P ; .. 4 Seal’ i
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Q Search
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Deljenje in objava v splosnih repozitorijih (Zenodo, Figshare, Dryad,
Mendeley Data ...) ali institucionalnih repozitorijih (RUL, DKUM, RUP, RUNG,
DiRROS, ReVIS)

Primer: Podatki iz krioelektronske mikroskopije v repozitoriju Zenodo

* https://zenodo.org/records/12611974
o Preprint: https://doi.org/10.1101/2024.04.10.588894
o Clanek: https://doi.org/10.1093/nar/gkae636

Vnos podatkov tekocCinske kromatografije - numericni podatki v obliki .csv
(in zaprtem formatu .res)


http://primerhttps/zenodo.org/records/12611974
https://doi.org/10.1101/2024.04.10.588894
https://doi.org/10.1093/nar/gkae636
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3. Zagotovitev podatkov na nacin FAIR

* Priprava nacrta ravnanja z raziskovalnimi podatki
* https://nrrp.openscience.si

“

= 1 N\

-

Preserve g
ocess


https://nrrp.openscience.si

SPAZNAJ

PODPORA PRI UVAJANJU NACEL ODPRTE ZNANOSTI V SLOVENUI

Objava znanstvenega clanka

nature > communications chemistry > articles » article

Article | Open access | Published: 17 January 2024

Download PDF 4
From structural polymorphism to structural
metamorphosis of the coat protein of flexuous Sections Figures References
filamentous potato virus Y Abstract
Luka Kavcic, Andreja Kezar, Neza Koritnik, Magda Tusek inidariE,Lajda Klobucar, Ziga Vi¢i¢, Franci Introduction Data availability
Merzel, Ellie Holden, Justin L. P. Benesch & Marjetka Podobnik & Results
Cryo-EM maps and atomic models have been deposited in the Electron Microscopy Data
Communications Chemistry, 7, Article number: 14 (2024) | Cite this article Discussion Bank (EMDB) and wwPDB, respectively, with EMDB/PDB accession codes:
EMD-17046/80PA, EMD-17047/8OPB, EMD-17048/80PC, EMD-17049/80PD,
Supplementary information EMD-17050/80PE, EMD-17051/80PF, EMD-17052/80PG, EMD-17053/80PH, EMD-17054,
EMD-17055, EMD-17056, EMD-17057, EMD-17058, EMD-17059, EMD-17060, EMD-17061,
Peer REViEW File EMD-17062/80PJ, EMD-17063/80PK, EMD-17064, EMD-17065, EMD-17066, EMD-17067,

EMD-17068, EMD-17069, EMD-17070, EMD-17071, EMD-17072/80PL, EMD-17073,

Supplernenl:ary Information EMD-17074 and EMD-17075, with corresponding structures and atomic models provided in

Table 1 and Supplementary Tables 1 and 2. Raw cryo-EM datasets have been deposited to
the Electron Microscopy Pilot Image Archive (EMPIAR) with accession codes EMPIAR-11545
(EMD-17046/80PA, EMD-17047/80PB, EMD-17048/80PC), EMPIAR-11546
(EMD-17049/80PD, EMD-17050/80PE), EMPIAR-11547 (EMD-17052/80PG), EMPIAR-11548

Description of Additional Supplementary Files

Supplementary data 1 (EMD-17053/80PH, EMD-17054, EMD-17055), EMPIAR-11549 (EMD-17062/80P),
EMD-17063/80PK) and EMPIAR-11550 (EMD-17072/80PL). RNA nanopore sequencing data
reporl:ing summary have been deposited on European nucleotide archive (ENA) with accession code

PRJEB61146. All data are available in the main text, figures and supplementary information.
Source data are provided with this paper as Supplementary Data file. Additional data
https://www.nature.com/articles/s42004-024-01100-x related to this paper may be requested from the authors.
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Objava znanstvenega clanka

* Revija zahtevala zac¢asno depozicijo vseh pdb/cif in kart gostote v repozitorij Dryad.
e Vrepozitoriju PDB in EMDB so bile datoteke Se zaklenjene in zato nedostopne.

 Datoteke v EMPIAR, EMDB in PDB so bile avtomatsko odklenjene po objavi ¢lanka.
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* Supplementary data 1 (.xlsx format)

= Figure1 Figure2 Figure5 Figure7 Figure8 Suppl. Fig. 4

Supplementary information

Peer Review File
Supplementary Information

Description of Additional Supplementary Files

Supplementary data 1

reporting summary

https://www.nature.com/articles/s42004-024-01100-x
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112
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Suppl. Fig. 22b (bottom) Comparison of Tm values from DSF measurement at different NaCl concentrations for wild-type CP {WT), T43C+D136C and native PVY virus (PVY).

[Nacl]

Suppl. Fig. 5 Suppl. Fig. 6

PVY
1st biol.  2nd biol.
0 1sttech. 57.43667 58.27693
2nd tech. 56.95139 58.86488
3rd tech. 56.81463 58.86488
200 1sttech. 55.74992 56.51307
2nd tech. 55.51887 56.51307
3rd tech. 55.59326 56.51307
400 1sttech. 54.82306 54.16126
2nd tech. 54.7564 54.16126
3rd tech. 54.8199 54.16126
1000 1sttech. 53.63407 52.98535
2nd tech. 53.63926 52.98535
3rd tech. 53.7172 52.98535

Tukey’s multiple comparison test (p=0.001)

One-way ANOVA (p=0.001)

Model
Error
Total

1stWT
1st biol.
53.03567
53.03567
53.03567
44.81425
45.4015
44.81425
38.35457
37.76732
40.70354

Suppl. Fig. 8

2nd biol.

2nd WT
1st bial.

Suppl. Fig. 9

2nd biol.

54.78346 56.55913 57.7185
54.78346 56.55913 57.7185
54.78346 57.14638 57.8254
45.39134 54.21016 55.95748
45.39134 54.21016 55.37047
45.39134 54.21016 55.95748
39.52126 50.09945 50.67441
39.52126 49.5122 50.67441
39.52126 51.86118 50.0874

34.24386 35.99921 ND
33.06937 35.99921 ND
36.59283 35.99921 ND

SE of Mea Label

ab
c
b
a

0 Mean sD
PVY 0 "WT1 0" "WT2 0" "dC60 0" "T43C+D136C"
PVY 0 57.86833 0.92623 0.37813
WT10 53.90957 0.9573 0.39082
WT20 57.25451 0.58912 0.24051
T43C+D1359.17457 0.32216 0.13152
DF sum of 5q Mean SquF Value

3 90.5255 30.17517 54.24328 B8.66E-10

20 11.12586 0.55629
23 101.6514

Prob>F

ND
ND
ND

200

Model
Error
Total

T43C+D136C
1st biol.  2nd biol.
59.46866 58.88047
59.46866 58.88047
59.46866 58.88047
58.9237 58.89606
58.9237 58.89606
58.9237 58.89606
58.33622 58.30764
58.33622 58.89606
58.33622 58.89606
57.74874 57.71921
57.74874 57.71921
57.74874 57.71921

Mean

sD

Suppl. Fig. 11 Suppl. Fig. 13

SE of Mea Label

PVY 200 "WT1 200" "WT2 200" "T43C+D136C 200"
PVY 200 56.06688
WT1 200 45.20067
WT2 200 54.98598
T43C+D13 58.90988

DF

0.49444
0.29935
0.87649
0.01514

0.20185 b
012221 ¢
0.35782 b
0.00618 a

sum of Sq Mean SquF Value  Prob>F
3 639.6258 213.2086 773.5203 0

20 5.51268
23 645.1385

0.27563

Suppl. Fig. 14 Suppl. Fig. 15

400

Model
Error
Total

Mean

Suppl. Fig. 18

sD
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Suppl. Fig. 19

SE of Mea Label

PVY 400 "WT1 400" "WT2 400" "T43C+D136C 400"

PVY 400 54.48052
‘WT1400 39.23154
‘WT2400 50.48484
T43C+D13 58.51807

0.35054
1.03263
0.80233

0.293

0.14311 b
0.42157 d
0.32755 ¢
0.11962 a

DF Sum of 5q Mean SquF Value  Prob>F

3 1241.809 413.9695 862.9797

20 9.59396
23 1251.502

0.4797

1000

o] Model

Error
Total

Suppl. Fig. 22 Suppl. Fig. 25

Mean sD SE of Mea Label
PVY 1000 "WT1 1000" "T43C+D136C 1000"
PVY 1000 53.32443 0.37261 0.15212 b
WT1100C 35.31728 1.35849 05546 ¢
T43C+D1357.73398 0.01617 0.0066 a

DF sum of Sq Mean SquF Value  Prob>F
2 1692.419 846.2096 1279.172
15 9.92294 0.66153
17 1702.342

_l_
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* Supplementary data 1 (.xlsx format)

= Figure1 Figure2 Figure5 Figure7 Figure8 Suppl. Fig. 4

2

3 Suppl. Figure 19b DSF raw measurements of double Cys mutants

4 Sample
T
6
7
8
9
10
11

https://www.nature.com/articles/s42004-024-01100-x

20
21
22
23
24
25

Suppl. Fig. 5 Suppl. Fig. 6

Suppl. Fig. 8 Suppl. Fig. 9

Suppl. Fig. 11

Suppl. Fig. 13

Suppl. Fig. 14 Suppl. Fig. 15

Suppl. Fig. 18
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Suppl. Fig. 19

WT+DTT WT - DTT L99C+K1Y L99C+K1T S39C+E72 539C+E7V2 E150C+GI1E150C+G1T43C+D13T43C+D136C - DTT

14.35739 13.02529
14.33055 13.01162
14.36926 13.17626
14.38798 13.32439
14.41863 13.48641
14.46804 13.61779

8.64028 10.27704
8.6111 10.23253
8.65895 10.228
8.67636 10.19303
8.67866 10.17689
8.68456 10.13681

2.61645
2.59953
2.59423
2.58783
2.58166
2.57406

2.1376
2.12366
2.11249
2.09541
2.08074
2.06423

4.44015
4.43163
4.39131
4.36354
4.33904
4.32109

3.78574
3.77325
3.754
3.7419
3.72151
3.70155

3.35129
3.38154
3.35743
3.40103
3.41745
3.42415

5.22906
5.23125
5.27834
5.30913
5.35983
5.40246

Suppl. Fig. 22

Suppl. Fig. 25

_l_
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= Figure1 Figure2 Figure5 Figure7 Figure8 Suppl. Fig.4 Suppl Fig.5 Suppl. Fig. 6 Suppl. Fig. 8  Suppl. Fig. 9
2 Figure 1a Raw data of fIDPnn prediction of structural disorder in CP
3
| FEEEFEREERAFERE AR RS ISR RRE TR IR AR E R SRR
5 |- File Format------—--—---—-—-----——
6 line 1: =protein ID (when the pssm matrix cannot be calculated for an input sequence
7 |line 2: sequence
8 line 3: binary disorder prediction (1 = disordered residue/amino acid; 0 ordered residue)
9 line 4: disorder propensity (higher value denotes higher likelihood that a given residue is disordered) 2
[ (FEFFFEFFF R F R ERFRRE R R F R AR R AR AR E R
11 > PVYCP 2
12 1M G N D T I 4
131 1 1 1 1 1 1 1 5
14 0.458 0.577 0.579 0.607 0.538 0.57 0.668 073 6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
https://www.nature.com/articles/s42004-024-01100-x 21
s3]

Suppl. Fig. 11

Suppl. Fig. 13

Suppl. Fig. 14 Suppl. Fig. 15

Suppl. Fig. 18

Suppl. Fig. 19
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Suppl. Fig. 22 Suppl. Fig. 25 +

Suppl. Fig. 9a Uncropped SDS PAGE gel of purified trCPE150C under reducing (+DTT) or oxidizing (- DTT) conditions
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Table 1 Cryo-EM data collection, refinement and validation statistics.

V ¢lanku skupno:

* 11 molekulskih struktur .pdb/.cif
e 30 kart gostote
* 6 setov surovih podatkov (10 TB)
 8+25+19slik

https://www.nature.com/articles/s42004-024-01100-x
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VLPY vLPh VLPh VLPACAO:r y) pACAG:h  yy) pAC6O:h VLPACT9:h trCP trCpK176C trCpK176C VLpT43C
+RNA +RNA (H2Tdouble (cubes, global)  (cubes, local) +D136Ch + RNA
ring)
(EMD- (EMD-  (EMD- (EMD- (EMD- (EMD-17051)  (EMD-17052)  (EMD-17053) (EMD-17062) (EMD-17063)  (EMD-17072)
17046) 17047) 17048) 17049) 17050)
(PDB (PDB (PDB (PDB (PDB (PDB 80PF) (PDB 80PG) (PDB 80PH) (PDB 80PJ) (PDB 80PK) (PDB 80PL)
8OPA) 80PB) 8OPC) 8OPD) 80OPE)
Percentage of particles detected in 67 25 8 65 35 100 100 93 100 100
the sample (%)
Data collection and processing
Magnification *150,000 x75,000 %150,000 %150,000 %150,000 x165,000 x 150,000
Voltage (kV) 200 300 200 200 200 300 200
Microscope Glacios Titan Krios Glacios Glacios Glacios Titan Krios Glacios
Electron exposure (e- A~?2) 40 84 40 42 43 32 40
Defocus range (pm) ~0.8 to ~2.1 (step 0.3) ~1.3 and 0.4 (step ~0.8 to -2 ~-0.8to -2 ~0.8to ~21 ~0.3to 3.6 (step 0.3) ~0.8 to ~21
0.3) (step 0.3) (step 0.3) (step 03) (step 0.3)
Pixel size (A) 0,950 1.063 0950 0,950 0950 0.822 0.950
Symmetry imposed helical, helical, helical, helical, C8 helical, C1  helical, C1 helical, C1 Cc8 0 C1 helical, C1
c8 (@] (]
Helical rise (A) 4324 5.88 3,97 4329 4.05 4,65 470 3930 N/A N/A 4,01
Helical twist (°) 1378 -48M -4096 1504 -41,05 ~46.36 -46 47 3.59 N/A N/A 41,00
Total movies 502 4805 2020 491 2862 9480 461
EMPIAR-ID EMPIAR-11545 EMPIAR-11546 / EMPIAR-11547  EMPIAR-11548  EMPIAR-11549 EMPIAR-11550
Initial particle/segment (no.) 109,796 2,966,850 788,376 102,608 1,406,546 1,580,128 195,881
Final particle/segment (no.) 49,140 27,500 10,266 399,617 152,296 222,692 66,934 174,238 210,779 843,116* 1a.n2
Map resolution (A) 33 36 3.0 35 31 28 32 29 30 3.2 2.4
FSC threshold 0143 0143 0143 0143 0143 0143 0143 0143 0143 0143 0143
Refinement
Initial model used (PDB-ID) 6HXZ 6HXX 6HXX 6HXZ 6HXX 6HXX 6HXX 80PD BOPK 80OPD 6HXX
Model resolution (A) 35 38 31 36 31 29 34 31 35 3.2 2.6
FSC threshold 05 0.5 0.5 05 0.5 05 0.5 05 05 05 05
Model composition
Number of protein chains 24 16 28 24 21 19 19 16 48 16 27
Number of RNA chains 0 0 28 0 21 0 0 0 0 0 27
Non-hydrogen atoms 34992 23328 53,088 66,672 33,41 22,401 22,059 21,824 65,352 21,784 50,679
Protein residues 4344 2896 6328 4344 3906 2793 2755 2704 812 2704 6048
Nucleotide residues 0 0 140 0 105 0 0 0 0 0 135
Ligands 0 0 0 0 0 0 0 0 0 0 0
R.ms. deviations
Bond lengths (A) 0.006 0.005 0.005 0.008 0.006 0.005 0.005 0.005 0.007 0.007 0.005
Bond angles (°) 1175 1157 1.033 1.215 0.969 0.991 1.048 1.033 1148 1147 0.969
Validation
MolProbity score 176 187 1.87 1.99 131 1.47 170 172 173 170 1.20
Clashscore 7.55 9.17 883 153 5.64 7.88 7.48 6.64 7.12 6.64 4.1
Rotamers outliers (%) 0.00 0.63 1.08 0.03 0.24 0.53 0.78 0.60 0.72 0.68 07

Ramachandran plot
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