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Abstract

Project Code : MRG6180020

Project Title : Immortalization of Sertoli cells and establishment of Sertoli-derived induced pluripotent stem

cells in cat (Felis catus)

Investigator : Dr. Narong Tiptanavattana (Faculty of veterinary science, Prince of Songkla University)
E-mail Address : Tiptanavattana.n@gmail.com, Narong.ti@psu.ac.th

Project Period : May, 2018 — April, 2019

Abstract:

Sertoli cell is a supporting cell “;pe which located in the seminiferous tubule and interacts with the all
types of male germ cells via anatomy and physiology. They plays a crucial role in the regulation of proliferation
phase of spermatogenesis. Therefore, the objective of this study would like to focus at the function of Sertoli
cell line derived from cat. The testes from a castrated cat (4 month of age) were decapsulated and dissociated
for single cell isolation by modified 2-step enzymatic digestion. The Sertoli cell were purified and enriched by
modified starvation technique and continuously passaged to passage 50". The cell line was characterized by
morphology, immunofluorescence of anti-rat vimentin expression and related genes with RT-PCR and its
functions. The Sertoli cell line has the distinct spindle morphology as previous study with prominent nucleoli
and fat droplets in cytosol. Moreover, the cells presented vimentin in the cytoplasm and also expressed the
mRNA of Vimentin, CLU, OCLN and FSHR without the mRNA of LHR, HSD3B and DDX4 expressions. For the
functional activity of Sertoli cell line, the numerous of fluorescent beads were engulfed by immortalized Sertoli
cells that indicated the high phagocytic activity of theirs. The Sertoli cell line at Passage 1%, 4", 23" and 50"
also expressed mRNA of GDNF, AR, LIF, EGF, FGF2 and KITLG genes as the Sertoli-produced important
factors. To detection the level of estrogen production, the cat Sertoli cells produced the oestradiol level to 1.49
pg/ml after challenge with progesterone. In conclusion, this study demonstrated that the Sertoli cell line from
cat at G/SSC age present the morphological and functional of true Sertoli cells and they have the ability to
secrete the vital factors (e.g. GDNF, FGF2, LIF, EGF) for SSC maintenance. Therefore, our Sertoli cell line

would be have advantageous useful for cat SSC culture or in-depth study of spermatogenesis.

Keywords : Cat, Sertoli cell, Cell line



uﬂﬁiﬂﬁugwﬁi (Executive Summary)

ludagtiunalulad assisted reproductive technology L unfiunuindagatisuinly

et 6 o 6 1 A v Qs 6 = =3 6 e 6 6 v o a
nuaysnaaithwsnnialnagywug laslawzinalulagnsifiuisadfunug iadauiidia
A A & oA 2 A A o \ o @ \ o ~ 2 o
w3n stem cell HaidudnnianaiinNazignantisundymiaina1nta wananietasiuienisls
wasawidaiduduiuurasnsdnsnlinnazanuialndluauuasda’ lwuuldnisdnsnvas
tiptanavattana et al., 2013 INgafuimadduinadmnz lddusa adralsnawlusaingsladgis
A v & A A . & o &a & \ a 2 v o & P
wigwuiwlalidymanuldsuysaiuiinatuwazlisuandamsddunug ld amwmalulad

6 v o a a al v 6 . . o e AaA o

Lmaamummmu@wﬁiwmua (induced pluripotent stem cell) lagaALTaaat 9NAUAINNINUNIL
(specialized cell) il ldidwaadauindanlguantfisuasiivaasauiniaszozanng

(embryonic stem cell) itNanTInalAiinamisriidaouudasliduiaddunusld laon

'
a

WARANA® induced pluripotent stem cell h4L38A1NLTAS bWIUTUANES (fibroblast) ke LAHAN

v
o o a

AaUdN96n (0.25-0.99%, Teotia et al., 2015) asnunuIsoiielianuawlalunsldioalnfisas

é v > Qs

(Sertoli cell) G318 TuFasaanvasdunidanulnalfusnussazawns (pluripotent gene)
(Goel et al., 2008)
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1. WadaInsansfstataninadanisiaas adohatsalniwas (Sertoli cell) Tl
Tule

A o =2 a A o 0 & . |

2. WadasmMIAnELAzUIo LB LEATIANNELSIVBINTT reprograming TEWINILTAS LW

lusuanas (fibroblast) kaziwalnalsas
A o o & = Y o ' ea A

3. iNadaInIaiagad ladioa lnfimadluuwuitusazaisnguiasnianuaans
winludunguisad insvaidos \uiwas (Primordial germ cell)

4. Wadasmivensanuulavasnuissnimeluiaznmeuendseinaliitaudsla

mssiinnuislulasinsh uwislasanidu 2 msfinwnane aad

A13AN®1IN 1 Establishment of cat Sertoli cell lineage by starvation method and
. . . a o 6 1 3 6 6 A v o
immortalization §1anUszasdtasluniy sframadlatanmadisalniluuwuidiu wazvinis
WInusuaNNaIN1Tn28937 starvation 1ABUNY TERT overexpression 3INH9NIIILATIERE
AmaUdludinavhaues wad ladanaadioalnd

NNTANEIN 2 Reprograming efficiency of harvested cell types and differentiation into

. . o & P A A <

germ cell lineage of domestic cat m@qﬂszamyaﬂiuﬂﬂiﬂizLuuﬂi:aﬂﬁﬂﬂwmawumau
AN3 reprograming S¢AINLTARLARZ TR waznIAnEIaNFIN1TanazauL Tw Y ldlunns

NILAUNITUIBNNT differentiation Tvnanoiduiaasluialdarutuuadszozanns o
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1. WWadaIN AN BateNdnadansioas hiviaimalndimas (Sertoli cell) luuan
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2. WadasmIAnuasySo Ui nuaaTANNEL53V8INT reprograming FERIILTAR b
lusuanad (fibroblast) WazlTalNALTAR
d'l £Z £ 6 = v 2 1 {nid
3. Lwa@aomiemomaﬂaumaimmaﬂuummuuamﬁanqmmaammmmmm
Wiy lhdunguiaad iwsuaidus 13uwad (Primordial germ cell)

4. 1Na@INIVENLANNTINT a9 wITENIN Iwaz Mawandssna i und s be
(2) MadiwuwIdpauiagdszasdlusaudnuiuan
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NINUADEI
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VANINNDRIVAUATUNT LA TINEILRRASLAN qwmamcﬁum%mé’y 2 njuAa

1 v 1 a o 6 A

1. winiowdNgIBATYWUS (878 3-6 LAaw)

2. undngipaiyWus a1y 1-3 1)

lagvimsiiuadadnuglu irigated saline §1MIUNMITUEINIDI19INNEI% 89U UGN

MNnUIINIILENA2aLI6a L

nIEnsansmMeNIIanIzINIaLaznuansaanvadllsfin

R L I R TR R ITETS g oIy WuT (a1g 1-3 1) 1w 6 62 v‘hmw‘i’mﬁaﬁm
D TheNe (vaginal tunic) LREHINNTATIFAINIUENTATAE 4%(v/v) paraformaldehyde in distrilled
water U331 04 24-48 521009 ﬁ'aqmﬁnuﬁﬁ’aa nnsuwrinssares1slusTazasiWine§
phosphate buffered saline (PBS) Lﬁasamiﬁwmsﬁﬂma"’nwmxmaqamuﬁmmmzmmamaaﬂ
2841150u619 9 daiTasemwnzriadng g niwinsaadnile udsswiRuiNern paraffin
block W&INNIIAAGABE1IA AR 4 TuaTan ssuusladniniiedeudiaasiadl silane
FHUTDEUED ‘qn@ﬁaﬂw%:ﬁﬂﬂ%uﬁ @28 conventional hematoxylin and eosin iarinsAnen
é’ﬂumzma@aﬂw"?mﬂ Laz¥innNTANEINTUEAdaanvadlUTAud1d 9 ar83Tn14
immunohistochemistry (IHC) I@Uﬁmgu@amﬁﬁ

1. Deparaffinization @18M1394 xylene $11I% 3 AT ATIAE 5 WM



2. Rehydration éﬁﬂﬂ’]iﬁj&l gradient concentrations of ethanol (mué’]@]”ll)
I@]ULéuﬁl’m absolute ethanol 31144 1 ﬂ% ﬂ%a: 5 w17l
95% ethanol $1I% 1 ATI AIRT 5 WIFT
70% ethanol $14I% 1 ATI AI8T 5 WF
50% ethanol $113% 1 A%1 AIaT 5 WFi
PNUWNMIUT PBS $1%7% 3 939 ASIAz 5 w1l
3. Antigen retrieving process, Blocking endogenous peroxidase enzymes and non-specific
Wa Primary antibody incubation 4916¥nnn3@nmn preliminary study As9uaanuaziznseisis

1 wua A Qs tg’
A 9 "ﬂ%vl,@]’J‘h'ﬂ’]‘i@d%

Vimentin (positive marker for Sertoli cell)

Antigen retrieving process: I%ﬂaﬁu%”au@'fmqmﬁgﬁ 121 avenioaldos 1wl 15 wn
@IYRIINZAY citric acid buffer (pH = 6.0) ‘ﬁwau 0.02% (v/v) Tween-20

Blocking endogenous peroxidase enzymes and non-specific: ldg15azane 1% (v/v)
hydrogen peroxide in methanol 15 W17l geannA%Wad Wz 2% (wiv) BSA in PBS 1ulaan 15 w1l

Primary antibody incubation: UaLauduadld mouse monoclonal anti-vimentin (1:200) 37
0IALTALEIE 60 W17 91NHWRINI5U NGy Dako REAL™EnVision™detection system 7

ganndvas ilunan 45 wifl usutluasazais DAB uazdani Mayer's hematoxylin

MTULNLTAR O WNZVDILAT

sunzuandnteinnvinnnseeslile single testicular cell suspension @835 modified
2-step enzymatic digestion (Tiptanavattana et al., 2013)

1 v o a o A
1. LUITARTNFIBIIYWUT (818 3-6 LAaw)

2. wnngiBainWug a1y 1-3 1)

A, o Y & A [ o o = X Ao A A o
Wavhmiaadas ldioastaniomme m"lﬂmmsmwxmmum’mm’m@m‘nmmimaaumaa@;
NULNZLREIRIENTALANE 0.1% gelatin in DW laglatnasad laruanuidudu 2x10° ioasee
ua. 1w 10% fetal bovine serum added FM lauidaslugtiafing 5% CO, in air igaunnd 37
parraldos 1Wuwaan 24 1alud mﬂﬁfuﬁﬁmi@meﬁaﬁﬁaaﬂaaﬂlﬁ%u@I@ﬂﬂﬂiﬁﬁaaﬂuwazLﬁm

G8 37 adFALTALTHR 3 YaU

MRS UAZINIZLA LI LTAE bawu a9 Sertoli cell
Aad i i ° ~ b4 ~ g A o o °
35113 starvation technique ¥inn13tUAauinu1NlFlunisiwzidugiNa§1MIunI13¥i

starvation method @28 1% fetal bovine serum added FM tilu3z8i21781 14 7% 2819 lAaNLL



lejaa(ﬁﬂ'mﬁmwvlﬁ 100% confluence madﬁ]’mLW'lzL?;m 2zim I passaging 28 0.25% trypsin-
EDTA ﬁqmugﬁ 37 asenaLTos 5 Wil lagyinn1sns passaging adnadatites anwldioaslad
A5Nn17 SV40, TERT waz SV40+TERT transfection 1535 lentivirus medicated gene transfer ‘ﬁl
sznauaie VSV-G, gap-pol, REV uaz TERT NH ¥ passaging athsdaiiiasanldioas
last

msmaaaauqmauﬁﬁmaaﬂaﬁwm Sertoli cell
- mimfmgﬂi'}waamm{ Sertoli cell Nﬂuﬂﬁadﬁga‘ﬂﬁﬂﬁ

a v ad . . a o &
- NMILRGIDANVRILW AIYIT conventional reverse transcriptase PCR 2a3fuadsa lUi

Germ cell marker

1. DEAD-box helicase 4 (DDX4)
2. GDNF family receptor alpha 1 (GFRAT)

3. KIT proto-oncogene receptor tyrosine kinase (KIT)

Sertoli cell marker

1. Androgen receptor (AR)*
. Clusterin (CLU)*
. 3-Beta-hydroxysteroid dehydrogenase (HSD3B)*
. Occludin (OCLN)*

2
3
4
5. Glial cell derived neurotrophic factor (GDNF)*
6. Vimentin (VIM)*

7. Luteinizing hormone receptor (LHR)

8. KIT ligand (KITLG)*

9. Leukemia inhibitory factor (LIF)*

10. Epidermal growth factor (EGF)*

11.Fibroblast growth factoe-2 ( FGF2)*

Leydig cell marker

1. Follicle stimulating hormone (FSHR)

* newly designs of target genes

- Immunolocalization @78 tnAA immunufluorescense §a anti-vimentin

) [ . A d‘v dq’ A o A a o

UILTAR Sertoli cell Passage N 5 wae 30 LANZLREIUWITHINIELREINTIINIILARDUNIIENG
NITANF LA LU ULNZLREIABRNITAZANY 0.1% gelatin in DW laglaimasad lUarannuiduds

2x10° Lraadia ¥, luien 10% fetal bovine serum added FM lagidsdludiafig 5% CO, in



air ﬁ'qmﬂgﬁ 37 ssmnmatdoa 1uaan 24 $2lu9 nsuaiegn wluasazans 4% (VIv)
paraformaldehyde in distrilled water Uszanms 24 fﬂim ‘ﬁlaqm%ﬂﬁﬁad Blocking non-specific: 1o
2% (w/v) BSA in PBS L1787 15 419 Primary antibody incubation: Uailaw@uad b4 anti-
vimentin (1:100) 37 DIFNLTALTER 60 WIN Secondary antibody incubation: Uulanaveaa (1:100)
37 ad@LTaLTaR 60 WA Waz nuclear staining @28 DAPI (1:200) 5 w111 ﬁqmwgﬁﬁaa



(3) HRIWIFLA bATL
o D a o 6 ° a [ o X
DTUNZTBIUNIINGIVIAIY WY (818 1-3 ) 91mu 6 9 lanaaad
é’nwm:maqamﬁmﬂ WUINOWNEANITZTLIUNIT spermatogenesis ﬁaugsrﬁﬂiznauvlﬂ
9 oy & . . .
@18 LTaw adda tUfh male germ cell (Spermatogonia, Spermatocytes, Spermatids) Sertoli cell
uAzLTARTIagN18aN seminiferous tubule
é’nwm:maqamﬁmﬂLﬁav‘hﬂ'ﬁﬁﬂmn'ml,amaanmaﬂﬂsﬁu vimentin W131 vimentin
afinmifedianaanizusiianidu cytoplasm wa3 Sertoli cell laalaiwunns cross reaction Ay

e .
irasaw  Nel seminiferous tubule

A (23 1 = a a . . v a
JUN 1 LLE?(@N@]’Jﬂ&l']x‘lﬂ'ﬁﬂﬂ‘]:}']“ﬂ']\‘i"ﬂaﬂ']F.l'lﬂ']ﬂLLﬂZﬂ'ﬁLLﬁ@N"ﬂﬂx‘lIﬂi@l% vimentin @2gLnaua IHC

' — 9

YNIAaLaLaLLaW LY VBILUING 2 ngu
' DR a o ¢ A ° o
1. unniaw g IuaIyWE (21g 3-6 10aw) 1w 2 @

o &

2. wngineTywus (21g 1-3 1) 91wu 6 67

9 9

Wafilade aansausnle single testicular cells M9 2 nga udadalsfianuwudn n1saa

dasiaaslungy unnd1ginaiywul azdaudrsusnld single seminiferous tubule Aaudn9en



i1 (Junali step 1 289 enzymatic digestion 2a9ngufl 1 IFamdszanm 2 wifl lisududas
1 DNAse | udluumen VDINFUN 2 I3z 10-15 WAl wazsndudasls DNAse |

D.

%

U 2 uEAIA8819 seminiferous tubule NAITLEN lANBWAIININNANTHN step 1 enzymatic

D —

digestion (L) LLae simgle testicular cells ATueN e A ERRINNNNTHN step 2 enzymatic

digestion (NA14) NMWUEAY Sertoli cell TAUEINITIWNIZLRLY (8149)



35713 starvation technique

6

1. wwanewdgioaTywus (211 3-6 thau) S 2 @1 ldiwadlad Suau 2 last ldud T3

q

wae T4 l@Au1nnin 50 passage

Number of passage (% cell line obtained)

<s 6-10 11 -15 16 - 20 21-25 26 - 30 > 30
Neonatal |2 (100%) | 2 (100%) | 2 (100%) | 2 (100%) | 2 (100%) | 2 (100%) | 2 (100%)
2. wnginaTywut (a1g 1-3 1) Ienansnaaasnsil
Number of passage (% cell line obtained)
<s5 6-10 11 -15 16 - 20 21-25 26 - 30 > 30
Control | 7 (100%) | 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
SV40 7 (100%) | 2(28.57%) | 2(28.57%) | 2(28.57%) | 2(28.57%) | 2(28.57%) | 2(28.57%)
SV40 + | 7 (100%) | 1(14.29%) | 1(14.29%) | 1(14.29%) | 1(14.29%) | 1(14.29%) | 1(14.29%)
TERT
TERT 7 (100%) | 1(14.29%) | 1(14.29%) | 1(14.29%) | 1(14.29%) | 1(14.29%) | 1(14.29%)
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UM 3 uEIeIaHng anEae3Li1984 Sertoli cell line passage 1 4 384 T3 (F18) Waz T4 (121)

«—

- m‘smngﬂ‘hamaamaa‘ Sertoli cell muﬂﬁaa@amsaﬁ

UM 4 weAIaNeIUI19U09 Sertoli cell line
T a

D



6 1 . A o a a > [ ] 6 ] e =)
L8 #31/319 spindle shape uazfifrwiuiiiniloasdszanm 12 dudoloas ad19TaLan uazd
ANV fat droplet NAWAUIVES LB LW EFNVDILTRE

- NILEAIBENVBIEW @835 conventional reverse transcriptase PCR

Taale
A o X
MNURLBUANITE

o

n1saanwuy primer #nsulalulasinisaroldsunsy Primer-Blast b6

Sertoli cell marker 819U primer (5'—3’) Product length (bps)

1. Androgen receptor (AR)* FP: TGACTTCCCTCCACCTGATA 296
2. Clusterin (CLU)* RP: ACTTCTGTTTCCCTTCAGCG

FP: TGTCAGTGGACTGTTCTGCC 420
3. 3-Beta-hydroxysteroid RP: TCTCCCCGTTCTTTTGACGG
dehydrogenase (HSD3B)* FP: TCCCCAGTGTTTCTGATTCC 124
4. Occludin (OCLN)* RP: CACCAACAAATGCACGATTC

FP: AGCGGCAGTGGTAACTTTGA 330
5. Glial cell derived RP: AGCAGCAGCCATGTAGTCTT
neurotrophic factor (GDNF)* FP: GCAGTGACTCAAATATGCCAG 217
8. KIT ligand (KITLG)* RP: AAGACACAACCCCGATTTCT
9. Leukemia inhibitory factor FP: GTTGGATAAGCGTGATGGTG 336
(LIF)* RP: CACTGACCCTGGAATCTTTT
10. Epidermal growth factor FP: TTCTCTATTACACGGCCCAG 203
(EGF)* RP: GAGAGCATTGGGATTGAGGA
11.Fibroblast growth factoe-2 ~ FP: CTGGTCAGAAACTCTGCAAGC 391
( FGF2)* RP: TCGGGTGATGAACAGCCACT

FP: ACCCTCACATCAAACTGCAAC 218

RP: TCGTTTCAGTGCCACATACCA

AR Self Self 3'

Template strand Length StartStopTm GC%
Sequence (5'->3") complementarity complementarity
Forward primer TGACTTCCCTCCACCTGATAPIus 20 2117213657.0650.00 2.00 2.00
Reverse primer ACTTCTGTTTCCCTTCAGCG Minus 20 2412239358.1250.00 3.00 2.00

Product length 296
Exon junction  2400/2401 (reverse primer) on template XM _004000575.2

Products on intended target

>XM _004000575.2 PREDICTED: Felis catus androgen receptor (AR), mRNA



CLU Self Self 3'

Template strand Length Start StopTm GC%
Sequence (5'->3') complementarity  complementarity
Forward primer TGTCAGTGGACTGTTCTGCCPlus 20 1114 113359.8955.00 6.00 1.00
Reverse primer TCTCCCCGTTCTTTTGACGG Minus 20 15331514 59.97 55.00 4,00 2.00

Product length 420
Exon junction  1122/1123 (forward primer) on template XM _003984800.2

Products on intended target

>XM 003984800.2 PREDICTED: Felis catus clusterin (CLU), mMRNA

KITLG Self Self 3'

Template strand Length Start Stop Tm GC%
Sequence (5'->3') complementarity complementarity
Forward primer GTTGGATAAGCGTGATGGTG Plus 20 371 390 56.89 50.00 2.00 0.00
Reverse primer CACTGACCCTGGAATCTTTT Minus 20 706 687 55.24 45.00 3.00 0.00

Productlength 336
Exon junction  691/692 (reverse primer) on template XM _006933913.1

Products on intended target

>XM_006933913.1 PREDICTED: Felis catus KIT ligand (KITLG), transcript variant X1, mRNA

OCLN
Self Self 3'
Sequence (5'- Template strand Length Start Stop Tm GC%
- complementarity  complementarity
> "
Forward primer AGCGGCAGTGGTAACTTTGA Plus 20 12211240 59.89 50.00 3.00 1.00
Reverse primer AGCAGCAGCCATGTAGTCTT Minus 20 1550 1531 59.38 50.00 4.00 1.00

Product length 330
Exon junction 1541/1542 (reverse primer) on template XM _003981047.2

Products on intended target

>XM_003981047.2 PREDICTED: Felis catus occludin (OCLN), mRNA

LIF
Self Self 3'
Sequence (5=  Template strand Length StartStop Tm GC%
) complementarity complementarity
> u
2.0
Forward primer TTCTCTATTACACGGCCCAG Plus 20 397 41656.7350.00 4.00



Reverse primer GAGAGCATTGGGATTGAGGAMinus 20 599 58056.9850.00 3.00

Product length 203
Exon junction  404/405 (forward primer) on template XM _006938581.1

Products on intended target

>XM_006938581.1 PREDICTED: Felis catus leukemia inhibitory factor (LIF), transcript variant X2, mRNA

GDNF

Self Self 3'
Sequence (5'- Template strand Length Start Stop Tm GC%

complementarity complementarity
>3')

Forward

p GCAGTGACTCAAATATGCCAG Plus 21 602 62257.3147.62 5.00 2.00
primer
Reverse

AAGACACAACCCCGATTTCT Minus 20 818 79957.0545.00 3.00 1.00

primer
Product length 217
Exon junction 610/611 (forward primer) on template XM _006928045.1

Products on intended target

>XM _006928045.1 PREDICTED: Felis catus glial cell derived neurotrophic factor (GDNF), mRNA

product length = 217
Forward primer 1 GCAGTGACTCAAATATGCCAG 21
Template 602 .. 622

Reverse primer 1  AAGACACAACCCCGATTTCT 20
Template 818 ..o, 799

FGF2

Template Self Self 3'
Sequence (5'->3") LengthStartStopTm GC%
strand complementarity complementarity

Forward
; ACCCTCACATCAAACTGCAAC Plus 21 155 175 59.0447.624.00 0.00
primer

Reverse
. TCGTTTCAGTGCCACATACCA Minus 21 372 352 59.9347.625.00 0.00
primer



Product
length
Exon

junction

Forward
primer
Reverse
primer
Product
length
Exon

junction

218

163/164 (forward primer) on template XM 006930886.1

Products on intended target

>XM_006930886.1 PREDICTED: Felis catus fibroblast growth factor 2 (basic) (FGF2), mRNA
product length = 218
Forward primer 1 ACCCTCACATCAAACTGCAAC 21

Template 155 . 175

Reverse primer 1 TCGTTTCAGTGCCACATACCA 21

Template 372 . 352
EGF
Template Self Self 3'
Sequence (5'->3') Length StartStop Tm GC%
strand complementarity complementarity
CTGGTCAGAAACTCTGCAAGC Plus 21 1372139259.4752.385.00 2.00
TCGGGTGATGAACAGCCACT Minus 20 1762174361.4855.005.00 1.00
391

1746/1747 (reverse primer) on template XM 0069309061

Products on intended target

>XM 006930909.1 PREDICTED: Felis catus epidermal growth factor (EGF), transcript variant X4, mRNA
product length = 391
Forward primer 1 CTGGTCAGAAACTCTGCAAGC 21

Template 1372 . 1392

Reverse primer 1 TCGGGTGATGAACAGCCACT 20
Template 1762 . 1743

>XM 006930908.1 PREDICTED: Felis catus epidermal growth factor (EGF), transcript variant X3, mRNA



product length = 391
Forward primer 1 CTGGTCAGAAACTCTGCAAGC 21
Template 1372 . 1392

Reverse primer 1 TCGGGTGATGAACAGCCACT 20
Template 1762 ... 1743

>XM 006930907.1 PREDICTED: Felis catus epidermal growth factor (EGF), transcript variant X2, mRNA

product length = 391
Forward primer 1  CTGGTCAGAAACTCTGCAAGC 21
Template 1372 i 1392

Reverse primer 1 TCGGGTGATGAACAGCCACT 20
Template 1762 e 1743

>XM 006930906.1 PREDICTED: Felis catus epidermal growth factor (EGF), transcript variant X1, mRNA

product length = 391
Forward primer 1 CTGGTCAGAAACTCTGCAAGC 21
Template 1372 . 1392

Reverse primer 1 TCGGGTGATGAACAGCCACT 20
Template 1762 .. 1743
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Functional Activity of Immortalized Sertoli Cells
Derived from Domestic Cat (Felis catus)

Narong Tiptanavattana'’, Theerawat Thar 2, Yoko Sato?
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Introduction o]

Sertoli cell is a supporting cell type which located in the
seminiferous fubule and interacts with the all types of male germ cells via
anatomy and physiology (Fig. 1). They plays a crucial role in the
regulation of proliferation phase of spermatogenesis. Our previous study
presented the relationship between the in vitro cat $5Cs (spermatogonial
stem cell) and Sertoli feeder cells to maintain their activity (1). According
fo the phase of gonocyle/SSC fransition (G/SSC) is enriched the SSC
population in cat (2). Therefore, the objective of this study would like to
focus at the function of Sertoli cell line derived from cat entering the
G/SSC oge (4-6 month of age).

Materials and methods

The festes from a costrated cat (4 month
‘of age) were decapsulated and dissociated for single
bolanon(l) The Sertoli cell were purified and
by modified starvation technique and
sly passaged lo passage 50" (3)
The cell line was characterized by

ollucrescence of vimentin expression
for Sertoli cell characterization
ylic acfivity with Fluoresbrite plain

n Grade 6.0 micron YG Microspheres

X e
o Soich cot

Results and discussion

The Sertoli cell line has the distinct spindie morphology as
previous study with prominent nucleoli and fat droplets in cytosol (3)
(Fig. 2). Moreover, the cells presented vimentin in the cytoplasm (Fig. 3)
and also expressed the mRNA of Vimentin, CLU, OCLN and FSHR without
the mRNA of LHR. HSD3B and DDX4 expressions.

For the functional activity of Sertoli cell line, the numerous of
fluorescent beads were engulfed by immortalized Sertoli cells (Fig. 4)
that indicated the high phagocytic activity of theirs (3). The Serfoli cell
line af Passage 1%, 4™, 23 and 50" also expressed MRNA of GDNF, AR,
LIF, EGF, FGF2 and KITLG genes as the Sertoli-produced important
factors. To detection the level of estrogen production, the cat Sertoli
cells produced the oestradiol level to 1.49 pg/ml after challenge with

ne.

Lokt Summary

Sertoli cell line from cat present the morphological and functional of frue Sertoli cells and they have
1o secrete the vital factors for SSC maintenance
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Introduction

Sertoli cell is a supporting cell type which
located in the seminiferous tubule and interacts
with the all types of male germ cells via
anatomy and physiology. They play a crucial
role in the regulation of proliferation phase of
spermatogenesis.  Our  previous  study
presented the relationship between the in vitro
cat SSCs and Sertoli feeder cells to maintain
their activity (1). According to the phase of
gonocyte/SSC transition (G/SSC) is enriched
the SSC population in cat (2). Therefore, the
objective of this study would like to focus at the
function of Sertoli cell line derived from cat
entering the G/SSC age (4-6 month of age).

Materials and Methods

The testes from a castrated cat (4 month of age)
were decapsulated and dissociated for single
cell isolation by modified 2-step enzymatic
digestion (1). The Sertoli cell were purified and
enriched by modified starvation technique and
continuously passaged to passage 50" (3). The
cell line was characterized by morphology,
immunofluorescence of anti-rat vimentin
expression (1:200, Sigma-Aldrich, St. Louis,
MO, USA) and related genes with RT-PCR. The
functions of Sertoli cell line were observed by
related genes with RT-PCR, phagocytic activity
with Fluoresbrite plain Calibration Grade 6.0
micron YG Microspheres (2.6% Solids-latex;
Polysciences, Inc., Warrington, PA, USA) and
oestradiol production of cultured medium with
follitropin beta (Puregon® Organon, The
Netherlands) and progesterone (Sigma-Aldrich
St. Louis, MO, USA) supplementation.

Results and Discussion
The Sertoli cell line has the distinct spindle
morphology as previous study with prominent

nucleoli and fat droplets in cytosol (3) (Fig. 1A).
Moreover, the cells presented vimentin in the
cytoplasm (Fig. 1B) and also expressed the
mRNA of Vimentin, CLU, OCLN and FSHR
without the mRNA of LHR, HSD3B and DDX4
expressions.

Figure 1 Characteristics of immortalized Sertoli
cell in cat. The typical morphology of cat Sertoli
cell was presented (A). The vimentin also was
localized and indicated at intermediate
filaments of the Sertoli cells (B). Phagocytic
activity of Sertoli cell was presented by the
fluorescent beads in cytoplasm (C). (Bar = 50

pm).
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For the functional activity of Sertoli cell line,
the numerous of fluorescent beads were
engulfed by immortalized Sertoli cells (Fig. 1C)
that indicated the high phagocytic activity of
theirs (3). The Sertoli cell line at Passage 1+, 4!,
23 and 50" also expressed mRNA of GDNF,
AR, LIF, EGF, FGF2 and KITLG genes as the
Sertoli-produced  important  factors.  To
detection the level of estrogen production, the
cat Sertoli cells produced the oestradiol level to
1.49 pg/ml after challenge with progesterone.
In conclusion, this study demonstrated that the
Sertoli cell line from cat at G/SSC age present
the morphological and functional of true Sertoli
cells and they have the ability to secrete the
vital factors (e.g. GDNF, FGF2, LIF, EGF) for
SSC maintenance. Therefore, our Sertoli cell
line would be have advantageous useful for cat
SSC  culture or in-depth study of
spermatogenesis.
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seminiferous tubule and interacts with the all fypes of male germ cells via
anatomy and physiology (Fig. 1). They plays a crucial role in the
regulation of proliferation phase of spermatogenesis. Our previous study
poresented the relationship between the in vifro cat SSCs (spermatogonial
stem cell) and Sertoli feeder cells to maintain their activity (1). According
to the phase of gonocyte/SSC ftransition (G/SSC) is enriched the SSC
oopulation in cat (2). Therefore, the objective of this study would like o
focus at the function of Sertoli cell line derived from cat entering the
G/SSC age (4-6 month of age).

Sertoli cell is a supporting cell type which located in the

Fig. 1: Complete spermatogenesis in caft, Sertoli cells

M aferials and methds (arrow head) reside in seminiferous tubule.

of age) were decapsulated and dissociated for single

cell

enriched by modified starvation techniqgue and
continuously passaged to passage 50™ (3).

The testes from a castrated cat (4 month

Fig. 2: Morphology of cultured
Sertoli cell line of 50 passage

solation(1). The Sertoli cell were puriflied and

The cell line was characterized by
» Morphology
mmunofluorescence of vimentin expression
RT-PCR for Sertoli cell characterization
Phagocytic activity with Fluoresbrite plain
Calibration Grade 6.0 micron YG Microspheres
» Challenge of oestradiol production

VYV YV VY

Fig. 3: Vimentin (red) expressed
cultured Sertoli cell

Results and discussion

The Sertoli cell line has the distinct spindle morphology as

previous study with prominent nucleoli and fat droplets in cytosol (3)
(Fig. 2). Moreover, the cells presented vimentin in the cytoplasm (Fig. 3)
and also expressed the mRNA of Vimentin, CLU, OCLN and FSHR without
the mMRNA of LHR, HSD3B and DDX4 expressions.

For the functional activity of Sertoli cell line, the numerous of
fluorescent beads were engulfed by immortalized Sertoli cells (Fig. 4)
that indicated the high phagocytic activity of theirs (3). The Sertoli cell
ine at Passage 15, 4™, 23 and 50™ also expressed mRNA of GDNF, AR,
LIF, EGF, FGF2 and KIILG genes as the Sertoli-produced important
factors. To detection the level of estrogen production, the cat Sertoli
cells produced the oestradiol level to 1.49 pg/ml after challenge with

Fig. 4: Immortalized Sertoli cell line reveal the phagocytic progesterone.

activity with bead engulfment

the

Summary

Sertoli cell line from cat present the morphological and functional of frue Sertoli cells and they have
ability to secrete the vital factors for SSC maintenance.
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