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We analyzed the mechanism whereby Leydig cells (LCs) are localized within

the re-aggregates of CD34+ cells, which are the main component of the testicular interstitium, in a
3-D re-aggregate culture in which successful reconstruction of testicular structures had been
established. While LCs have adult type (ALCs) and fetal type (FLCs), most of the LCs localized
within the CD34+ cell-re-aggregates were ALCs. Live cell imaging showed that CD34+ cells on the dish

displayed chemotactic behavior toward ALC-re-aggregates, and the behavior was inhibited by VCAM1
antibody. Combined with expression studies by immunostaining, these results indicate that VCAM1-a4bl

integrin interaction between CD34+ cells (telocytes) and ALCs plays an important role in the
formation, maintenance and regeneration of the structure of testicular interstitium. The testicular
organoid model that we established will contribute to the analysis of the mechanism of
spermatogenesis and also to medical application.

3 organoid CD34 telocyte integrin a4bl VCAM1



Sry pre (Sertoli cell, SC)

pre-SC
(fetal Leydig cell, FLC)
SC
SC SC
(peritubular myoid cell; PMC)
LC(adult LC; ALC) (mesenchymal cell/stromal cell)
D
invivo
invitro Knockout mouse Invivo
SC FGF-9, PDGFa, NGF, AMH, VEGF, desert HH, TGF  family member (activin )
SC (0] Invitro
(organoid) 2
KSR (KnockOut Serum Replacement)
(3) 2week Sc
Tight junction
LC
SC
LC in vitro
(3) PMC p75t CcDh34* segregate
PMC p75* CD34*
(4)
(organoid model)
CD34" invivo  in vitro
transgenic mouse
(1) CD34-CreERT knock-inmouse  R26R-mCherry(loxP) mouse tamoxifen
CD34*
( CD34* p75t PDGFsignaling ~ Neurotrophin (NT)
signaling
( LC
LC
Live imaging
4 (telopodes) telocytes

(5. 6)



CD34*PDGFRa* telocytes PMCs LCs
communication (7, 8)
CD34"PDGFRa* telocytes
R~ R R IZB 1 5 CD34t
CD31 PDGFRa p75 integrin

(1) CD34* CD34-CreERT knock-inmouse  R26R-mCherry(loxP) mouse
tamoxifen mCherry
CD34*
2 10
nuclepore filter
RPMI-1640 +10% KSR 34°C 5%CO2 50%02 T3~ 7 HI#E:# L7z (Zhang
etal., 2014) PDGF tyrphostin ~ p75 trkC K252a
integrin VCAM1
3 4% paraformaldehyde (PFA)
OCT compound
-20°C methanol  acetone
(4) FACS CD34* LC CD34* wild type
Brilliant Violet 421TM (BV421) anti-mouse CD34 antibody cell sorter SH800 (Sony)
EGFP*LC Ad4BP-BAC- EGFP mouse GFP*
GFP* CD34°GFP*  (ALC+FLC) FLC
1/15~ 1/20 ALC (9)
(5) cD34" CD34*
pre-incubate 24 dish 70rpm 1h PFA
9)
(6) CD34* VCAM1 96 dish  BSA in RPMI, or recombinant
VCAMLFc 4°C incubate pre-incubate cba34t 1h
PBS crystal violet 20% acetic acid microplate reader,
595 nm 9)
(7) Live Imaging CDh34* GFP* LCs (ALCs + FLCs)  cell sorter
control , VCAM1 mixture of 04, 09 and B1 integrin 30min
LCs LCs + CD34* collagen-coat glass base dish
CV1000 34°C 50% 02 5% CO2 488 nm laser
©)
(1) cD34* fe~Ef~ v ARERIZI T 5 CD34
tamoxifen(TAM) Cre CD34 promoter (CD34-CreERT)

2



R26R-H2B-mCherry (IoxP) TAM
TAM CD34* Cherry
TAM
TAM CDh34 promoter
( PDGF NT signaling
PDGF NT signaling tyrphostin (AG1296)
K252a tyrphostin - K252a
tyrphostin - K252a SCs CD34* p75t
PDGF NT signaling
(
LCs CD34t
ALC FLC CD34* FLC
EGFP mFLE-EGFP transgenic mice GFP
FLC LCs HSD3p1
ALC FLC 0 HsSD3p1t GFP*t CcD34t
7 HsSD3p1t CcD34t
GFP* CD34"
LC ALC
LC Microarray ALC FLC
integrin integrino4, 09, p1  VCAM1
a4Bl integrin, a9p1
integrin  VCAM1 CDh34*
o4, Blintegrin  VCAM1 CcD34%
ad4flintegrin  VCAM1 VCAM1  o4p1integrin
1 VCAM1 CD34*
CcD34t VCAM1 integrin a4, p1
CcD34t VCAM1 04p1 integrin
Ad4BP-BAC- EGFP GFPtALC WT
GFPCD34* Live cell imaging ALC CD34*
LCs CD34" dish
CDh34* (filopodia, telopode) ALC
filopodia CD34*
CD34" ALC
chemotaxis VCAM1 CD34*
LCs CD34t
CD34* ALC chemotaxis chemotaxis
CD34" ALC VCAM1
CD34* ALC VCAM1-04p1



integrin
CD34*PDGFRot telocytes
LCs communication

9)

(4) B~AEBEREICEIT S CD3A4+

CD34*PDGFRa* telocytes
CDh34
CD34 CcD31*
(stromal cell, mesenchymal cell)
PDGFRa  integrin a4, o9
PDGFRa  integrin a4, o9
PDGFRa integrina4pl  a9pl

Integrin f1

integrin o

(10)

Ungewitter, E.K., Yao, H.H. Sex. Dev. 2013, 7, 7-20.

Cham, T.-C. et ., Biol. Reprod. 2021, 1-20.

PMCs

telocytes

CD34*CD31*
CD34" stromal cell
stromal cell
integrin 1
telocyte
telocyte

Zhang, J. et a., Gen. Comp. Endocrinol. 2014, 205,121-132.

Abe, S-I. et d., Plos One 2017, 12, €0188705.

Popescu, L.M. et al., J. Cell. Mol. Med. 2010, 14, 729-740.
Rosa, |. et al., J. Histochem. Cytochem. 2021, 69, 795-818.

Marini, M. et al., Sci. Rep. 2018, 8, 14780.

Pawlicki, P. et al., Protoplasma 2019, 256, 393-408.

Abe, K. et al., Sci. Rep. 2021, 11, 18332.
Abe, K. et al. Zool. Sci. 2022, 39 (5).



3 3 2 2

Abe K, Kon S, Kameyama H, Zhang J, Morohashi K, Shimamura K, Abe S-1 11
VCAM1-a4bl integrin interaction mediates interstitial tissue reconstruction in 3-D re-aggregate 2021
culture of dissociated prepubertal mouse testicular cells
Scientific Reports 18332
DOl
10.1038/s41598-021-97729-y
Abe K, Kameyama H, Abe S-I 39
CD34 is expressed in endothelial cells in embryonic testes and is additionally expressed in 2022
non-endothelial cells in postnatal mouse testes
Zoological Science -
DOl
10.2108/2s220026
Jarde, T., Chan, W.H., Rossello, F.J., Kahlon, T.K., Theocharous, M., Arackal, T.K., Flores, 27
T., Giraud, M., Richards, E., Chan, E., Kerr, G., Engel, R.M., Prasko, M., Donoghue, J.F., Abe,
S-1., Phesse, T.J., Nefzger, C.M., McMurrick, P.J., Powell, D.R., Daly R.J., Polo, J.M., Abud,
H.E.
Mesenchymal Niche-Derived Neuregulin-1 Drives Intestinal Stem Cell Proliferation and 2020
Regeneration of Damaged Epithelium.
Cell Stem Cell 646-662

DOl
10.1016/j .stem.2020.06.021.

p75+

90

2019




PDGF Neurotrophin signaling

2018

(Abe Kazuko)

Monash University Monash Biomedicine Discovery
Institute

Hudson Institute of Medical
Research

ZunYi Medical University School of Basic Medical
Sciences




