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Microglia permit climbin? fiber elimination by promoting inhibitory synaptic
transmission in the developing cerebellum

Kawamura-Nakayama, Hisako
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Synapse elimination during postnatal development is mainly regulated by
neuronal interactions. Recent studies suggest participation of microglia in this process, but it is
unclear how microglia cooperatively act with neuronal mechanisms. To examine roles of microglia, we
ablate microglia by microglia-selective deletion of Csflr by crossing floxed-Csflr and Ibal-Cre mice

(Csflr-cK0). In Csflr-cKO mice, refinement of climbing fiber (CF) to Purkinje cell (PC) innervation
after P10&#8211;P12 is severely impaired. However, there is no clear morphological evidence
suggesting massive engulfment of CFs by microglia. In Csflr-cKO mice, inhibitory transmission is
impaired and CF elimination and is restored by diazepam, suggesting that impairment of CF
elimination is caused by a defect of inhibition on PCs, a prerequisite for CF elimination. These
results indicate that microglia primarily promote inhibitory transmission and secondarily facilitate
the mechanism for CF elimination inherent in PCs.
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(C57BL/6) floxed-Csf1r
stock no. 021212  Ibal-Cre
CSfl rlox/lox; | balcre/cre
5-60 CO,
250 pm
(100 pM, Tocris)
CF-EPSCs
PF-EPSCs
mIPSCs (1
uM, Wako)  NBQX (10 uM, Tocris)
32
7-9
Alexa568 10 % in PBS, 10,000 MW; Invitrogen
10 pA, 700 ms, 0.5 Hz, 20 min)  Alexa
2-3 Ibal 1:500,
#019-19741, Wako
7 9
3- 75 pg/g b.w. 3 15 pg/g b.w. 15
300 pg/g b.w. 1-10 Ibal
10 pg/g b.w. 9-12
9-12 1 1 40 %
10 % 50 % 21
200 ug/g b.w. 4 %
50 um
Alexa DyLight 405 Cy3
LSM700, Zeiss KEYENCE BZ-X700

Rabbit anti-lIbal (1:500, #019-19741, Wako) rabbit or mouse anti-NeuN (1:1,000,
#MAB377, Merck) mouse anti-GFAP (1:500, #MAB3402, clone GA5, Merck) chicken anti-MBP
(1:100, #AB9348, Merck) rabbit anti-neurogranin (1:200, #AB5620, Merck) goat rabbit anti-
calbindin (1:200, #Calbindin-Go-Af1040 or #Calbindin-Rb-Se-1, Frontier Institute) rabbit anti-VGAT
(1:200, #VGAT-Rb-Af500, Frontier Institute) goat or guinea pig anti-parvalbumin (1:200, #PV-Go-
Af460; 1:500, #PV-GP-Af1000, Frontier Institute) sheep anti-PRGN 1:250, #AF2557, R&D systems
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32 2-3 PRGN 70 ng/ml TNFo 5ng/ml ACSF
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Microglia permit climbing fiber refinement by promoting inhibitory synaptic transmission in the developing cerebellum.
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