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A Golgi-stained pyramidal cell in the parietal cortex of a rat. The high power images at the right show dendritic
spines on apical and basilar dendritic branches. Photo by Grazyna Gorny



Synapsy sg zlokalizowane na kolcach dendrytycznych. Kolce dendrytyczne to
dynamiczne struktury, ktore mogg zmieniac¢ ksztatt w odpowiedzi na pobudzenie.

Fig. 1: A segment of pyramidal cell dendrite from stratum radiatum (CA1) with thin, stubby, and mushroom-shaped spines. Spine
synapses colored in red, stem (or shaft) synapses colored in blue. The dendrite was made transparent in the lower image to enable
visualization of all synapses. Photo by Josef Spacek.



http://synapses.clm.utexas.edu/lab/spacek/Josef.html

Local mRNA translation in dendritic spines
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A model of Arc-dependent LTP consolidation in the dentate gyrus
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Rézna lokalizacja mMRNA w zaleznosci od typu komoérek
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Metody wizualizacji mMRNA w neuronach




In situ hybrydyzacja z sondag RNA wyznakowang digoksygening
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in situ hybrydyzacja z sondag RNA wyznakowang radioaktywng siarka

CaM | CaM Il CaM Il

3 Vizi S. i wsp.,
J K A~ & L : Brain Research Protocols 2001



http://www.sciencedirect.com/science/journal/1385299X

In situ hybrydyzacja w mikroskopie wysokorozdzielczym

(ponizej 200 nm)

Paarson's correlation coeliciant




High-resolution fluorescent in situ hybridization procedure to comprehensively
evaluate mRNA localization dynamics during early Drosophila embryogenesis.

Lecuyer et al. 2007




»Single molecule FISH” to metoda in situ hybrydyzacji pozwalajgca na obrazowanie
pojedynczej czasteczki mMRNA w komoérce dzieki wykorzystaniu wielu fluorescencyjnie
wyznakowanych sond zaprojektowanych do rozpoznawania sekwencji

w obrebie tej samej czasteczki mRNA
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Przy uzyciu tej metody mozna np. jednoczesnie wykrywa¢ dwa r6zne mRNA w komoérce
lub mMRNA powstate w wyniku fuzji 2 transkryptéw (translokacji genomowych)
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Obrazowanie mRNA w dendrytach komérek nerwowych z wykorzystaniem smFISH
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Activity-dependent local translation of MMP-9
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Medial perforant path LTP - a well established model of synaptic plasticity
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In situ hybridization shows increse in MMP-9 expression in granular layer and
molecular layer of dentate gyrus 2h after medial perforant path LTP
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Sushi belt model
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Figure 2 from Michael Doyle and Michael A Kiebler

The EMBO Journal online publication

doi:10.1038/emb0j.2011.278

© 2011 European Molecular Biology Organization.



Traditional and novel uses of MS2-like systems to investigate mRNA biology

a Single-mRNA-molecule imaging by b Dual-colour labelling
tagging with fluorescent proteins
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In the right place at the right time: visualizing and understanding mRNA localization.
Buxbaum AR, Haimovich G, Singer RH.
Nat Rev Mol Cell Biol. 2015



https://www.ncbi.nlm.nih.gov/pubmed/25549890

MS2 system to stain targeted mRNA in the living cell
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Cytoplasmic polyadenylation promotes translation
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PAT assay
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attachment of 5'-P-3'-NH,-lign primer
to the 3" end of RNA using T4 RNA ligase »
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MMP-9 polyadenylation measured by PAT ssay
In synaptoneurosomes after glutamate stimulation
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Nanopore Technology and Its Applications in Gene Sequencing

Lin B et al., Biosensors 2021



MinlON (Oxford Nanopore) na Miedzynarodowej Stacji Kosmicznej

¥




polya_length
E

Bdnf

group
1.00
i o ‘Camk?2
5075 — FMR1_KO g
© ' . timed  tme3  fimeb  timel2
3 ] ] o [ = time0
time3 timef time12 © 0.50
N [ —time3 200-
E L time6
Eo2s —
c 1 timel2
L

50 100 150 200
poly(A) length

Bdnf
group

— FMR1_WT
—FMR1_KO

= time0

|

! — time3
: == timeb
|

timel2

50 100 150 200
poly(A) length

normalized density
In o o o o = o
o o () Tl ~ o o
o o (%3] o (%3] o o
o o 3
4
polya_length

=
o
o

o
N
o

o
u
o

normalized density
o

o
o
o

Bdnf
group
I
| | | 4% I — FMR1_WT ' . : '
5075 — FMR1_KO
. | - e o & @
¢ « & B o.50 : T time0 i < & o«
2 ' I —time3
N I )
Eo.25 time6 Camk2g
N 2 : time12 group
0.00 L 1.00- I
0 50 100 150 200 >
poly(A) length E - FMR1_WT
| — FIMIRL_RNU b 0.75_ |
. [11] | — FMR1_KO
| == time0 o
o I == time0
l = time3 D 0.50
| time6 o | — time3
- time ©
' E | \ time6
[l \ timel2 60.25- I .
| ! Ll ! ‘ c [ timel2
0 50 100 150 200 . . L . .
0 50 100 150 200

ly(A) length
Poly(A) leng poly(A) length



Synaptoneurosomy, model do badan proceséw
biochemicznych zachodzgcych w symapsie

Electron microscopy; A. Janusz
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Badanie oddziatywania biatko-RNA (na przyktadzie FMRP-mRNA MMP-9)

Brak FMRP prowadzi do zespotu tamliwego chromosomu X (Fragile X syndrome, FXS)

to choroba genetyczna skutkujgca miedzy innymi op6éznieniem rozwoju umystowego i
zaburzeniami ze spektrum autyzmu.

Wystepuje u 1:4000 mezczyzn oraz 1:8000 kobiet i odpowiada za 5%
zdiagnozowanych przypadkéw autyzmu.

Zespot tamliwego chromosomu X jest spowodowany wyciszeniem genu Fmr1 i
wskutek tego, brakiem biatka famliwego chromosomu X (FMRP).
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Koimmunoprecipitacja biatka FMRP z mRNA MMP-9
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Koimmunoprecipitacja biatka FMRP z mRNA MMP-9

Relative mRNA levels

Relative mRNA enrichment
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Rozwdj nowych technologii — sekwencjonowanie mRNA z pojedynczej komorki




Rozwdj technologii sekwencjonowania

1.3 million cell datasets already here

1,000,000 .
% 100,000 Drop-seq 10x Genomics SPLIiT—Seq
o ' CyvtoSe . inDrop Q@ sci-RNA-seq
210,000 MARS-Seq - 10 o o D oNC-Seq
- 1.000 - O 0 %é C% Seq-Well
< ’ STRT-Seq CEL-Seq udigmc P o Cb
o 100 Tang et al 1S o © .D
%1 10 o o 00 \Smart seq2
£ Tang et al SMART-Seq O
i 1 o
S Q = 'b "\
S S D '19@ m"\% S f»“\% ) )

Study Publication Date



S
Q Droplet @

Primers Qil
and reagents

cell barcoded bead RNA hybridization
* ! Fa
— - Cell lysis
g > (in seconds)
mRN.
TTT(T27)
PCR Call umi

handle barcods

9 )
. Reverse .
g7 O —p
S\S | =e-t  franscription PCR Sequencing
Break o =mme g
droplets -
—

(joint downstream processing)



{ N
) ~
-~ -

~

L
-

,

Expe rts S ay TlﬂlS

b

Yis, the Scientific
Bregkthrou
of S8

o™,
..3 a “.

flip
science

e Sy warh

L BN .
'y MR Y

“»

: g
- ‘-,.‘o

*
L)
L3

-
Bl




Sensory neuron lineage
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Single cell RNA sequencing identifies early diversity
of sensory neurons forming via bi-potential
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