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Structure and function of spermatocyte nucleolus in the meiotic prophase;
electron microscopic and molecular anatomical analysis

Koji, Takehiko
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The nucleoli of spermatocytes are very unique and partially maintained
during prophase of meiosis, while that of round spermatid is conspicuous but without rRNA
localization. For better understanding of structure and function of the nucleoli, we conducted
molecular histochemical analyses of the expression of rRNA in normal and DNA methylation inhibitor,
5-aza-2' -deoxycytidine (5-azadC) treated adult mouse testes. As a result, the transcription
activity of rRNA in the nucleoli of round spermatids was suppressed because of high level of
methylation of rDNA, in consistent with no nucleolin spots. The decrease in the level of DNA
methylation by 5-azadC increased the number of nucleoli as well as nucleolin spots in spermatocytes.

These results indicate that the states of spermatogenic cell nucleoli are regulated epigenetically
by DNA methylation level of rDNA, which is progressively increased during mouse spermatogenesis.

DNA 5-aza-2' -deoxycitidine



CCGG DNA
HELMET (Koji et al(2008) Histochem Cell Biol, 130:917)

H3

(Song et al(2011) Acta Histochem
Cytochem,44:183)

(Dai etal (2015) Histochem Cell Biol, 143:209; Song et al(2016) Toxicol, 361-362:62)

c-myc  mdm2

p53
rRNA 18S rRNA 28S
rRNA 11, 12, 15,16,
18, 19 rDNA
X Pgk-1 17
Pgk-2
rDNA
rRNA DNA nucleolin
DNA 5-azadC
DNA
Pgk-1 Pgk-2
Pgk-1 -2
8-10 ICR PBS 5-
azadC (0.25 mg/kg/ ) 24 10 11
4 /PBS
LR-White
5 pm 1% /PBS
: " ) 5 - (5-mC
E1 Probes lo;:(ttg;t:c::::t:fvarwus cell Signaling 1:100) 5

5-hmC Cell Signaling 1:100

458 pre-rRNA Alexa
5 i 1 - fluor 488 546
H H H

DAPI
Pre-rRNA 188 rRNA 28S rRNA (Elyra, Zeiss)
Spacer part horseraddish peroxidase
3,3"-Diaminobenzidine Tetrahydrochloride (DAB) /H,0./Ni/Co In situ
1 18S rRNA 28S rRNA
Spacer part pre-rRNA 18S rRNA
DNA
0.2 20 K 25 ug/ml 37
15 /PBS 5 2 mg/ml

(40 %) /saline sodium citrate (SSC, 4X)
Tris/HCI (0.01 M), NaCl (0.6



M), EDTA (1 mM), Denhardt’ s (), rRNA (250 mg/ml), DNA (125
ug/ml ), (10 %), (40 %) 2
ug/ml 37 DAPI
Eryla, Zeiss in situ hybridization
10 nm 15 nm
In situ PCR 28S rDNA mPgk-1
mPgk-2 In situ PCR  digoxigenin biotin
OmniSlide, HYBAID biotin digoxigenin DAPI
Eryla, Zeiss
E2 Immunohistochemistry of FRNA Nucleolin
nucleolin and 5-mC
Nucleolin 5-mC 2 4'6
DAPI nucleolin
:;noelll'lll:arld 2 5-mC
DAPI
2
' satellite domain
DNA  5-
rRNA
central domain 1 satellite
domain 2 satellite domain
nucleolin 5-mC ( 2) rRNA
satellite domain DNA
DNA rRNA DNA
5-azadC nucleolin 5mC
5-azadC
5-azadC B3 Immunohistochemistry of nucleolin
nucleol in PBS 5-azadC
3
DNA
rRNA

K4 Localization of rRNAs
in Sertoli cells

pre-rRNA 18S rRNA

satellite domain

SRIMEE smmwsaune 985 rRNA in situ
central
domain ( 4 ) satellite domain 4
rRNA satellite domain
rDNA rRNA
central domain rRNA
satellite domain
5-azadC o
X Pkl 17 Pyk-2 e TR
in situ PCR
rDNA ( 5) single locus

Crispr




13 13 1 13

Murayama N, Miyaki T, Okuzaki D, Shibata Y, Koji T, Inoue A, Aoki J, Hayashi H, Tanaka Y,
Murota H

Transcriptome proiling of anhidrotic eccrine sweat glands reveals that Olfactory receptors on 2023

eccrine sweat glands regulate perspiration in a ligand-dependent manner,

JID Innov -
DOl

10.1016/j .xjidi.2023.100196

Obata Y, Abe K, Miyazaki M, Koji T, Tabata Y, Nishino T 24

The transfer of the Hepatocyte Growth Factor gene by macrophages ameliorates the progression 2023

of peritoneal fibrosis in mice.

Int J Mol Sci 6951
DOl

10.3390/i jms24086951

Torigoe M, Obata Y, Inoue H, Torigoe K, Kinoshita A, Koji T, Mukae H, Nishino T 27

Hydroxychloroquine suppresses anti-GBM nephritis via inhibition of JNK/p38 MAPK signaling. 2023

Clin Exp Nephrol 110-121
DOl

10.1007/s10157-022-02285-y

Hattori N, Nakagawa T, Yoneda M, Hayashida H, Nakagawa K, Yamamoto K, Myo Win Htun, Shibata Y, 172

Koji T, Ito T

Compounds in cigarette smoke induce EGR1 expression via the AHR, resulting in apoptosis and 2022

COPD.

J Biochem 365-376
DOl

10.1093/jb/mvac077




Choijookhuu N, Shibata Y, Ishizuka T, Xu Y, Koji T, Hishikawa Y 55

An advanced detection system for in situ hybridization using a fluorescence resonance energy 2022

transfer-based molecular beacon probes.

Acta Histochem Cytochem 119-128
DOl

10.1267/ahc.22-00075

Hishikawa Y, Takizawa T, Koji T 157

In focus in HCB: new histochemical insights into mammalian gametogenesis. 2022

Histochem Cell Biol 269-271
DOl

10.1007/s00418-022-02083-3

Inoue H, Torigoe K, Torigoe M, Muta K, Obata Y, Suzuki T, Suzuki C, Abe T, Koji T, Mukae H, 55

Nishino T

Mitochonic acid-5 ameliorates chlorhexidine gluconate-induced peritoneal fibrosis in mice. 2022

Med Mol Morphol 27-40
DOl

10.1007/s00795-021-00305-6

Ito S, Kasahara N, Kitamura K, Matsunaga S, Mizoguchi T, Htun MW, Shibata Y, Abe S, Takano M, 24

Yamaguchi A.

Pathological differences in the bone healing processes between tooth extraction socket and 2022

femoral fracture

Bone Rep 101522
DOl

10.1016/j .bonr.2022.101522




Myo Win Htun, Shibata Y, Kyaw Soe, Koji T

54

Nuclear expression of Pygo2 correlates with poorly differentiated state involving c-Myc, PCNA 2021

and Bcl9 in Myanmar hepatocellular carcinoma.

Acta Histochem Cytochem 195-206
DOl

10.1267/ahc.21-00090

Shiba S, lkeda K, Horie-Inoue K, Azuma K, Hasegawa T, Amizuka N, Tanaka T, Takeiwa T, Shibata 41

Y, Koji T, Inoue S

Vitamin K-dependent y -glutamyl carboxylase in Sertoli cells is essential for male fertility in 2021

mice.

Mol Cell Biol €00404-20
DOl

10.1128/MCB.00404-20

Muta K, Nakazawa Y, Obata Y, Inoue H, Torigoe K, Nakazawa M, Abe K, Furusu A, Miyazaki M, 41

Yamamoto K, Koji T, Nishino T

An inhibitor of Kruppel-like factor 5 suppresses peritoneal fibrosis in mice. 2021

Perit Dial Int 394-403
DOl

10.1177/0896860820981322

Koji T, Shibata Y 154

Global changes in epigenomes during mouse spermatogenesis: possible relation to germ cell 2020

apoptosis.

Histochem Cell Biol 123-134

DOl
10.1007/s00418-020-01900-x




Torigoe K, Obata Y, Torigoe M, Oka S, Yamamoto K, Koji T, Ueda H, Mukae H, Nishino T 24

Hexapeptide derived from prothymosin alpha attenuates cisplatin-induced acute kidney injury. 2020
Clin Exp Nephrol 411-419
DOl

10.1007/s10157-019-01843-1

21 1 0

Myo Win Htun

Myanmar Wnt/p -catenin Pygo2 Myc

128

2023

Myo Win Htun

Wnt/p -catenin c-Myc

54

2022

54

2022




Myo Win Htun

Myanmar Pygo2 Bcl9, c-Mye, PCNA

63

2022

Differentiation-dependent changes in epigenetic factors in mouse spermatogenesis and their possible relations to germ cell
apoptosis (HCB Lecture) .

16th International Congress on Histochemistry and Cytochemistry

2022

Myo Win Htun

Pygo2 c-Myc

127

2022

64

2021




Myo Win Htun, Shibata Y, Koji T

Nuclear expression of Pygo2 and Bcl9 complex correlates that of c-Myc and PCNA in Myanmar hepatocellular carcinoma.

53

2021

Choijookhuu N

FRET in situ hybridization

62

2021

In situ PCR Pgk-1 -2 inter-chromosomal interaction

126

2021

Mitochonic Acid 5(MA-5) CG

63

2020




GBM

63

2020

Inoue H, Obata Y, Suzuki T, Torigoe M, Torigoe K, Muta K, Suzuki C, Abe T, Koji T, Nishino T

Mitochonic acid 5 alleviates chlorhexidine gluconate-induced peritoneal fibrosis in mice.

ASN KIDNEY WEEK 2020

2020

Inoue H, Obata Y, Suzuki T, Torigoe M, Torigoe K, Suzuki C, Abe T, Koji T, Nishino T

Mitochonic acid 5(MA-5) ameliorates Cg-induced peritoneal fibrosis in mice.

57th ERA-EDTA Congress

2020

Torigoe M, Obata Y, Inoue H, Torigoe K, Kinoshita A, Koji T, Nishino T

Hydroxychloroquine prevents anti-GBM glomerulonephritis in rats.

57th ERA-EDTA Congress

2020




Myo Win Htun, Myat Thu Soe, Shibata Y, Abe K, Koji T

The two Bcl9 antibodies that recognize different epitopes immunohistochemically characterize juvenile development of HCC in
Myanmar .

61

2020

61

2020

Myo Win Htun

DES PRL H3K9

52

2020

Myo Win Htun

2 Bcl9 Bcl9

62

2020




Myo Win Htun, Shibata Y, Koji T

Localization of c-Myc, CD163 and NF-k B positive macrophages in the iron overload rat liver after partial hepatectomy.

62

2020

62

2020

2022

258

(2022)

(SHIBATA Yasuaki)

(80253673) (17301)




(SUEMATSU Takashi)

(70264249)

(17301)




