4 A \ ,'{z \
\AY, N
N\ JericurTo

1898 \i
=" HUAZHONG AGRICULTURAL UNIVERSITY

MR AREERAIZS R B LR

YEEnE . EFE. BEf 1IES
PPTH&HE : FFE. R
B N






15 £ o] 7L ;

RSN F RS REE TG S5 N BR8240/

MR T ABR RSk

o) it R
4
KINRIE

FEY) o FHIIF 2]

—ff—

Z
3_‘:

Al

QIHH@V\]H\%E*
mE. SREHIED

FAYax

B ([q]

i8] B2

L

(FBE)

INSWVESEA




R RIZRARN S

5 SRABHROBAE AL R B IR R R ES
IRz

LRE -
A EITFEDNZE AR A iR E— T ETRYF
NARKIEE TN




HREAT

RNA




) ¥ e 3

NA TF1 TF2
/o 8

(8)

Cytoplasmic Clustered Pole Membrane Specific Helical Nucleoid




B, BiEsFF

B . RHRGEARULRSEBE. KRRENTE

Table 1. Summary of microscopy and biochemical methods used in detecting the spatial organization of transcription®

Strength

Refs

3C and derivatives DNA

FROS

RNA stem-loop
motif-phage
protein system

DNA

RNA

Fixation and cross-linking of
genome interactions;
detection is by PCR,
immunoprecipitation, and/or
sequencing

Tandem arrays of DNA-
binding sites are inserted
chromosomally; detection is
by binding of fluorescent
protein fused to DNA-binding
proteins

Tandem arrays of RNA stem-
loops are inserted into genes
of interest. Detection is by the
binding of fluorescent protein
fused to phage proteins that
bind to the stem-loops

Capturing native interactions
in one reaction
High-throughput, large-scale
detection of long-range
genome interactions

Live cell compatible

Strong signal:noise ratio if
hundreds of binding sites are
used

Enables tracking of
chromosome positions in real
time

Orthogonal systems available:
lacO-Lacl; tetO-TetR; parS-
ParB

Live cell compatible

Strong signal:noise ratio if
multiple binding sites are used
Enables the tracking of real-
time RNA production and
diffusion

Orthogonal systems available:
MS2-MCP; PP7-PCP; boxB-
lambdaM

Interaction frequencies [33]
inferred from cross-linking
efficiency; low resolution

[=10kb)

Tight binding of fusion [41]
proteins on DNA may be
detrimental to cell physiology

Tight binding of phage [94,104-106]
proteins on RNA stem-loops
may alter RNA stability or

inhibit translation
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smFISH RNA Multiple complementary short Detecting native RNAs Requires fixation; [107,108]
DNA oligonucleotides labeled Able to achieve single RNA hybridization efficiency varies
with organic fluorophores molecule detection depending on sequence
hybridize to RNA of interest

PALM Protein Photoactivatable fluorescent Live cell compatible Functionality of fluorescent [71]
protein fused to protein of 15-30 nm spatial resolution protein fusions need to be
interest. Stochastic achievable verified

photoactivation of single
molecules allows for sub-
diffraction limited precision in
determining the position of
molecules

STORM Protein and  Antibodies and/or 15-30 nm spatial resolution Usually requires fixation [72]
nucleic acids oligonucleotides labeled with achievable
photoswitchable fluorophores
to detect protein or nucleic
acids; blinking of dye
molecules allows for
subdiffraction-limited
precision in determining
position of molecules

SMT Protein and  Spatial positions of Enables measurement of Fluorophore bleaching and/or [109]
nucleic acids fluorescently tagged single diffusion behavior and binding photoblinking limits length of
molecules are tracked at and/or unbinding kinetics tracking trajectories

various time points

“Abbreviations. 3C, Chromosome Conformation Capture; FROS, fluorescent repressor-operator system; smFISH, single-molecule fluorescence in situ hybridization; PALM,
photo-activated localization microscopy; STORM, stochastic optical reconstruction microscopy; SMT, single-molecule-tracking.
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