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Isolation culture and identification of goat intestinal epithelial cells

LI Xiaofen', ZHAN Kang®, ZHANG Xiangying' ., TAO yong', YANG Xiaozhi', GU Wenjie'
(1. Jiangsu Agri-Animal Husbandry Vocational College. Taizhou 225300, China;
2. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract The aim of this study was to establish a primary goat intestinal epithelial cell culture model in vitro and
investigate goat intestinal nutrient absorption, immune regulation and relationship between enteric microorganism and
intestinal epithelial cells. Intestinal tissue pieces were used to obtain goat intestinal epithelial cells in vitro. The cells
isolated were further separated and purified by single clone method. These cells isolated were then identified by cell
morphology,cytokeratin 18 immunofluorescence, vimentin, desmin and cell proliferation curve. The results showed that
goat intestinal epithelial cells was successfully cultured and passaged generations 10 by tissue adherent method; No
expressions of vimentin and desmin genes in goat intestinal epithelial cells were detected using RT-PCR; Positive
reaction of goat intestinal epithelial cells against cytokeratine 18 antigen, green fluorescent under fluorescence
microscope was discovered. The eighth generation cells still displayed characteristics of epithelial cells. To the tenth
goat intestinal epithelial cells cytoplasm became bigger and started to senesce. In conclusions, the cells isolated were
successfully passaged generation 10 by using the tissue adherent method, which provided cell model in vitro for
understanding the mechanisms of nutrient substance absorption and regulation in goat intestinal epithelial cells.
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BIUBR 2 A R 390 64 B IR 200 L 5% T A2 1S B 4 22 5
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1.1 X544

DMEM/F12 35 32 3 fif 248 13 1 X TTS O &
E-FEERE -1l L 0. 25 % JiE B (Invitrogen, 35 ) ;
HRR HESR. WS R, LA 2 5K W
(Sigma, ) ;20 ng/mL ) EGF (3 & 4 K H )
(Peprotech, 8 [#) ; cDNA %] & fil PCR PreMix it
37l & (Roche, 1% [F ) ; Mouse anti-bovine cytokeratinl8
monoclone antibody ( Abcam, 3 [F); FITC-anti-
mouse secondary antibody(Santa cruz,ZEH),
1.2 WFENNgLtERBESBESER

TEZ N PO X PR 42 150 d (BRI AR R AT 8 5
KR IZHIFLIA L2 o Sr BE L2/ i 2H 4L
A F A 500 U/mL HFEE 500 pg/mlL 58 R
12.5 pg/mL MM R B R IR, R4 E N
AL AT R AR AE LN H A S A
500 U/mL #H 8 % 500 pg/mL 455 Z M 12.5 pg/mL
PIPESE R B B PBS Z2 s Ve /N i 2V
BN e B A B A o o BB Y PBS b,
37 C ¥R WEHE 5 min, B.OFF B ] PBS 4
OB /N H VR . B RS T B AR
FRGFREE o e /N B8 B R 1 IR 5 B TR WE S
SRJE R 2 100 mL /BT, /N BY J1RE /N i 1
LT WA/ N 2 B, 0 5 min, {0 g 2 2L 8T

JELFE EWE W . N DMEM/F12 5¢ 4 K5 9% 3k B 7 41
AP R R 10 mL WE.OE P .1 000 r/min B
O 2 min, 5 BiE. REFBHRHAAR,. HE LERTE
55 MAIE () DMEM/F12 56 4 35 2 L 2 /2 41 41
e K A2V 43 50 42 Bl T 6 LR RTRE SR 0, A
37 CHI 5% CO, BEFarh i,
1.3 WFE/NMFEEEBEALInRE

TEAG AR R b, A R 2 W B 2 o 4l b Ll =6 /1y
o bRz A0 . 40 iE s AR K & 80 00 I, T Ak 4l il I
FHEE IR 208 0 40 0 5% % 2080 1Y 15 9% 0L b 85 5%
30 min, ZJF T A RMBEMMBH TR EELH R
B RE SR L — B R 5% . el 3/ bR g A K
W BE IR F] 50 26 . X AT LA 0. 05 26 B g i I L BT
A6 20 ol 40 A S M DA B 3% LS 3 4 B L ol a3
B AT AR BE S 40 A /mL, HU 100 p L 4 ff A W
T 96 FL A b 5 5w B 1L SE N B b R AR, 4
6 96 LA, 1557 3 d Z )5 5 L I L 96 fLAR 2
M. FFeA A A A an i AR K R fL L PR A I
/N b B A B AL AR 2 RS R 20 d
1.4 W¥FE/MFEREMEEESY

2555 I N bR A M R K % R R
80 Y0 , 3 & Ji it T4 Ak 4l Bl . 40 M T Bk, B fL B R
53X 10° A 40 M, 45 B8 24 hit %, fm 500 pL
PBS ¥k, 7 Ll . FN 200 pL BEEEH fE4 min,
Z IR 200 pl 58 4 35 37 FL 2 R E AL, AT 40
R3S DM ELM A B AP, BIERE 7
PN
1.5 W¥F/MsLtEHABERE

PN bR A0 Be R T 6 fLAR . 40 i 0
KF] 8000, W 5B AR AL 1 mL Y Trizol 24f##
WA 4l ML . #% B8 Invitrogen i B i#f 17 . RNA
B B, 38 106 B 35 R W O R R Kk 4 R R
RNA 152 % P, cDNA R ¥ 3.1 pg & RNA,
2.5 pmol/L anchored-oligo (dT) 5[4, 60 pmol/L
BEBLT W 1 X B s i 92 W o 1 < s 3 s il . 20 U
) RNA i #0# %] F1 1 mmol/L dNTP; cDNA & I
.55 °C 3 min; 25 °C 10 min; 85 ‘C 5 min,
qPCR i & & : 80 ng () cDNA. Lii#fl FiE 59
% 1 uL.qPCR PreMix N 10 pL. K #H4liK 3 pL.
MR R 20 pl, qPCR ST : TAEME 95 °C 600 s;
A5 P 95 °C 10 ;60 °C 10 5372 °C 10 s, EH 45 M
o R 2 Y0 B BN A e vk R T B L, S
5t 5 PCR 1Y) RS IS HILE 1.
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®1 ZHEEPCRIIMFEINMSEH
Table 1 Sequences and parameters of primers for RT-PCR

FE A 751 K /bp GenBank & 35
Gene Sequence Length GenBank accession no.
WEZ%EH  F:5-GACCTTCTCTGCCCTCAACT-3' 213 XM_013972881
Desmin R:5'-GCTTTAGGAGGCAGTGAGGA-3'
WEEA F:5-AGAACAAGATCCTGCTGGCT-3' 223 XM_013968477. 1
Vimentin R:5'-CTCTCGGCTTCCTCTCTCTG-3'

1.6 WENFLEEAMBERISLE

Kl E/N g AR de 110" A4S /em® 4580
4 1. Chamber Slide ", £ 4 Js % & & 60 % i, PBS
THVRANM 2 W, B ROk, 400 1 £ R R a2 40
My 30 min, 4] PBS #%4% %8 3 . 1 3% Db I 2
M 30 min, FFEUME . 0BT A 40 A R A 18
— P4 CUKMME S . PBS P 3 . il
5t P, E R EOEF 30 min, PBS ¥k 3 X,
DAPT &5 5 min, ZEMKYE 1 W, 7 BPWLEE .

2 FHRE5SMH

2.1 WFEMNG ERBBEKESR
2/ 2V HAE 36 h Py R AT I BE (& 1), 3%
iU PP NN 77k AR N PH R G RE ol SR 77 W &
JHL 2 B 3 FE TR (I 2) o Il /N i b R Al R 3
I AT B0 BE . 5 ORI S HES AR K
HE— PSR AS 10 K /N 2 SV [ A K OR Y
TR AEA L (I 3) . — 281l 3/ b B 40 M T ik 5
- 4, — S8 /N g b K 20 1S BRSO 5
AW TS AL LB 37 /i b Bz 40 %t =/
bR A BB 3 R BEAT AR AR 2 A 10 A, R
L /0N g L B 20 M O ik 5 S R T A B 2 1

B1 WFENFHEARER 36 h FRENEE(40X)
Fig.1 Goat intestinal tissue are adherent after 36 h (40X)

2 ETXREBWFENG EEBARFAIRIETE(40X)
Fig. 2 Goat intestinal epithelial cells start
proliferate after 7 days (40X)

B3 %10 XMFEMMAREIETE(40X)
Fig. 3 Intestinal fibroblasts cells proliferate
rapidly at day 10 (40X)

4 FI0ORWLFENMNFERBEFHRTRE(40X)
Fig. 4 Detection of goat intestinal epithelial cell

senescence after passages 10 (40X)



94 S R N

2017 4 5 22 %

2.2 WFE/MNaERMBBE L FERE
H1 I 5 AT i i A7 R B 12 BE 98 i ) e B 1L
FN g b . v BRI R . 96 FLAR N —2EAL

bR A A AT AE AR M RE RS TR A A . BEAE S R
)34 AR Z2 LA L /N b B AT A6 JA T AN BE

kg, WA —W LI L R Mo Ak s e s . 20
LA 2 60 0 (14 %5 BE . 3 i Al Ak 1% AR Fh 2 6 AL
B 2t — 2RI IR /N i b Bz 4 .

B 5 WE/NFGERMERY KESFERERESE(100X)
Fig.5 Clonal cell culture of goat intestinal

epithelial cells (100 X)

2.3 WF /N7 bR 4R AR A K 2 B T E

Bi g% 24 ho 22/ b B 40 OF B A 3G i il
PN IG5 T s BE 3R 2 1~4 d L 2E/N g b R 20
FR 1 5B RE ) B i 5 B IR A 4 K 20 MO 46 AR s B T
W s 4~7 d it Hh B G A (1] 6)
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Fig. 6 Growth curve of goat intestinal epithelial cells

2.4 LhFEMrLRARABER ISHERE

17 Al i g B S O AT AL B R Y i
A7 0 AR et 2 00 ¢ D't B A 20 i 3 T AT AT 40 ML £
HE 18 P ERE IR SCRE A 40 1l /i B R
20 .

B7 WE/MrLtEAMBERD 18 REWNHN
Fig.7 Cytokeratin 18 immunofluorescence for

goat intestinal epithelial cells
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AW I PR PIE B LR 28R ok 20 1 F
AN 7 L O S A S Py A R ) A S iU R
b R 2R 1 HLIE R 1 02 00 5T 2 R0 00T 2 A i R 2R 1
SEREPE . WLIMIZR B 11 02 UL Pt B 2 00 s o 1k 2 1
E RIS AT 43 A5 31 0 LA AR O VLA L B 200
SR X FP AL L JF AN BE S RN TE b R 40 g b 3Rk
F 1 8 AT LU/ i B £F 4E 40 M Re % 3R 8 B &R
ERP/TRNIE VAN 7R NS il IS
/NP L B 2 R 2T A At S e A 2R A WL £ R
F o SRR, Al im0 20 I I AN 2 i 21 2 20 i A L
YA, MRk H /N b A

bp M 1 2 2 1 M bp
2 000
2 000
1 000
750 1 000
500 750
500
250 250
100 100

(a) £ JEHE ) Vimentin protein () ILIA]2E 5 B Desmin prolein

M, 53 FEEARAE 1o I /NG BT AE AL 5 2, 1L 5 /N 1 K AR .
M, molecular weight standard; 1, goat fibroblast cells; 2, goat

intestinal epithelif|c8lls. LU E /N7 R MBEE

Fig. 8 Identification of goat intestinal epithelial cells
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i AIERN Mo 1 RO RS R A I E VN 77 oy 1) )
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BEARBE AR AR S - BT A/ i R 2 ) A% K
R 200 B o 4 b 5 S T 22 0 R 1) 4 Y I 2 DO E
X A BE S R T 40 M 52 3 il 0 T A 2 ) . 400 R SR i
— S0 37 R B FE R 1 52 B BOR .  RE S 5 AR iU AT
KA RE DRIt 7Y TR P — J2 B It T ol 24 A
ARG AN RE . A0t R FH 2 SUBR U R o A L
F/N g b B AR LB BE 3 d 2 L BERS AR K
AR R, 510 RZJA . R /N i AT 4
240 e N ZH S J] L 4 S o R /N B L R A R R T
JEE 720 T S 2T 24 200 i A 1 R A0 A A R R
PR R 14 R ET 2 A0 A [T 3 /N i b B A A L T
I, B TORAAL /N b R AN =G B, ARBFE R
B, 1) 2 2 B it B B % 3% 3t 0% ) 5 A Ll 3/
i b B A AT S AR AT 1L SN i B R i B R
3.2 WFEMNIERMABMEKEEZPOIE

200 i G R AR B Y AR BRI RE R BRI .
JECAC A0 i AN L 2 B 3 Pl 6 S5 1 o 22 0 o 40 L 3 B 3
s AR S 1 3R 10 RZ )5 . — 28 1 Bz 40 g JF
AL AN W AR . AT A A i B 5 R
BART /N R A A R RIS . I,
LN g b R 0 R AT A AR i e s AR K 10
R A A T X S AE . X T REE i T
L /N b B 20 B 0 S 2T Ak A JE 3O [R) e g | R
M. AR E R R R R S 2 e, A2
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