Nephron number and new
Imaging techniques for
histology specimens

Norbert Gretz
Medical research center
Klintkum Mannheim
University Heidelberg
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Combininghewtools to assessenalfunctionand morphology aholistic
approachto studythe effectsof agingand acongenitalnephrondeficit.
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Bertram JF, Gretz N.
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Quantificationof glomerularnumberandsizedistributionin normal rat
Kidneysusingmagneticresonancamaging

Hellmann MNeudeckelS, Wolf IGubhajuL, Sticht C, Scho&usch DKriz
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Opticaltissueclearingmethods

Clearing protocols

Organic High-refractive index Hyperhydrating Tissue
solvents aqueous solutions solutions transformation
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Silvestriet al. J. Biomed. Opt. (2016). d0i:10.1117/1.JB0O.21.8.081205

Principal removalof lipids + refractive index adjustment
(howfastlight propagateshrough material)



OTOmethods

Strategy Methods Time toclear Morphol_oglcal Immunstaining
alterations demonstrated

A BABB A Days A Shrinkage A Yes

Solventbased A 3DISCO A Hoursdays A Shrinkage A Limited
A iDISCO A Hoursdays A Shrinkage A Yes
A CLEART A Hoursdays A No A Yes

Acqueussolvent A SeeDB A Days A No A No
A TDE A Daysweeks A No A Yes
A Scale/A A Weeks A Expansion A Yes

Hyperhydration =~ A Scale/S A Days A No A Yes
A CUBIC A Days A Expansion A Yes
A CLARITY A Days A Slightexpansion A Yes

Gelembedding A PACT A Daysweeks A Slightexpansion A Yes
A PARS A Days A No

PBS 3DISCO uDISCO SeeDB FRUIT SCALE/S
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Comprehensive three-dimensional analysis (CUBIC-kidney) revgals

abnormal renal sympathetic nerves after ischemia-reperfusion injury
Tissue clearing

ﬂ Image acquisition
(CUBIC) (LSFM)

/- 2\ Sham (day 10) IRI (day 10)

Sympathetic nerves
(3D reconstruction)

\}

CONCLUSION:

CUBIC-kidney clearly visualized the 3D
structure of renal sympathetic nerves and

ISN kldney Hasegawa et al., 2019 showed sympathetic denervation after IRI.
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Recentpublicationdrom our group

A NovelOpticalTissueClearing Protocol for MousgkeletaMuscleto
VisualizeEndplatesn TheirTissueContext

Williams MPI, Rigon NgtrakaTl, Horner SJ, Thiel M, Gretz N, Hafner M,
Reischl M, Rudolf R.

FrontCellNeuroscl 2019:13:49
AMYOCLEAR

A cationicnearinfraredfluorescentagentand ethyicinnamatetissue
clearingprotocol for vascularstainingandimaging

Huang J, Brenna C, Khan AUM, Daniele C, Rudolf R, Heuveline V, Gretz
SciRep.2019;9:521



(a) Retrograde perfusion

Saline/Heparin

A cationic dye solution
Saline/Heparin

4% PFA/PBS

Postfix in 4% PFA/PBS

Total

6 min
10 min
1 min
6 min
30 min
1 hour

Jun-Air compressor

A perfused kidney

(b) Tissue clearing

Dehydration in 50% EtOH 30 min
Dehydration in 80% EtOH 30 min
Dehydration in 100% EtOH 30 min
Dehydration in 100% EtOH 30 min
ECi clearing 120 min
Total 4 hours

Automatic tissue processor

A cleared kidney

~

(c) Imaging of cleared tissues

Confocal or light-sheet
microscopy

Confocal microscopy

-\










A cationichearinfraredfluorescentagentand ethylcinnamate

tissueclearingprotocolfor wholebodyvascularmaging J.Huang,

C.Brennga A ‘JU..A Daniele R.Rudolf)N\ clentifiReports2019
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optical tissue
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http://zmf.umm.uni-heidelberg.de/restricted/
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ethods

Techniques for life scientists and chemists

M Clearing whole animals
B Multiplexed sgRNAs from tRNA scaffolds
M Long-term in vivo electrophysiology

M A fast-growing bacterium for molecular b}ology

M Streamlined subcellular proteomics analysis
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