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BRMPEREHTHARE . BEARINT., AR ITEEHEHRNERZMNHEL,

AT LA MG 5 0 3R E & (Schizothorax eurystomus) # B AL R 4R fi A, AT R UAE FE AL A
B, DAL HBHEEE D ARERER, FARBEEHHATERESR, ELR 02 FaFEAR
MILF, 4N EUMIO, o RO BB & v B RAGFE M fkiE &K &, At PCR
BARBK T LRI, AEAREERF BT E T mBNkE, SR8, TOREETEAL A1
By R R 2N DME/F-12, &EBE N 25°C, REMFRE N 20%; M EZiFAK, K #%
NS A M &, F 10 R P E AL AR B B BT E 8 23.26 hy B 6 R 41K AA KRR 6
MNAJE, BHRFIEFL 91.91%; K 4% % BF 24 ; EUMIO & 10 KR40 f & Ak 16S IRNA F
FlIptM SR EFORE e XHFH —5 MY 9981%, X AMMARETOHE A, KRR E
TTROAEATEAS AR, TERORE PR AR A ENERIERRERN TR OB & 0
R, Wikt EEhR AN F, FOA K O RME & oy Sk o K A0 A TAER A VR

KA
FE SRS Q952

LEE T EY

XHEFRIRES A XEHS

& 11 24 i 111 (Schizothorax eurystomus) 3 J& T fifl
J¥ H (Cypriniformes) . ##£}(Cyprinidae). Zi& iV Fl
(Schizothpracinae) . 248 ff1J& (Schizothorax), X 44 H 2%
(W A%, 2019), HBERIEN TSR M, Tl
AR ARSI A A TR K & L 8K
WK, BN TR IR o I8 T, iR IER
SEACE IR AL, R EORTK R L
GE[E HUR T ERZ) e SN b mP N o1 B 2 a0 e [ S

R AE; WA EREE

2095-9869(2021)06-0061-08

F1 248 fa 0 85 SURI D, 7 FARIRES Y, T8 MR
£ 77 N AR R TG BAN S . 2019 4F 4 A 7E 546
BB e A R B EA K 6 em 24 B TE H R
J§ e, S PR, AE s AL BOR R B FL A s
W(E 1), HARK 6 cm I B 58 1 2406 A th RE i e BF
WOREVR, BRI AR E N R RS WL,
feAS Ak . A9 2 A SR TN T A R A (B A,
2020), HET, iz F/ S8 02 M, i e 200~
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400 Ji/kg, BEURLIEAEIND, FIA KRR o AR 4
A 455, 2019),

| |

B 58 H 2 BT AR

Fig.1 Sperm squeezed out from S. eurystomus

4 3 5 AR SR AE RSN TSR P IR B 0 1%
FrAEh, 22 I R B SR R TR SR B4 B B D
ST Z A HAR A B R R 2
Wolf 45(1962)%: 37 iYL fif (Oncorhynchus mykiss)‘f: 4
BRA0HE R RTG-2, TR S i 7 9 20 i 3R 2 oK A 2K 55
(1981) 4% it 1) % ff1 (Ctenopharyngodon idellus) ¥ i £H
LU AR ZC-7901 I L B HE AL AR ZC-7901S1, H
HII, & T4 % = Y 40 A R 1Y B 34 L 80
300 Fk(Fryer et al, 1994), 15 FH FRGRESF . TR,
YRR e . BE DR AR RN A B B A A

0 25 i 855 F2 A BRI Tz, i BE A R
fil (Ictalurus puncatatus) & It 40 fff & CCK (& i,
2012), ZRHRfiE(Squaliobarbus curriculus)fg 4% 41 jitd £
SCF (ABIEAK, 2016), £ BE A2 i (Verasper moseri) Bl 41
Yiffi 2 BFO (Xu, 2015) M BEA11#H(Oplegnathus punctatus)
LA, M4 R (CEE T4, 2018), 4k, A
U T B UL R I Br T AR YRR, R
#i 111 (Pseudosciaena crocea)(ER7E T4, 2017). Bk
(Oreochromis niloticus)(i#% & # 5%, 2019) . A VL&
(Trachidermus fasciatus)(®.A4 45, 2015) . B (430
45 1984) F14: £ 1 (Scatophagus argus) (7K 2% 2% 45
2014), A5 LAY 0 R E A HEU MR, DI
LURFEAE G S A M ARG 5%, T di e As s i AT %
R¥EFR, @ e O 2E b FHS MR, B NH
FRERGRUR . RO g B~ I R TR A9 AF 5% 25 e S Al

1 HR5HE
1.1 SKIewr#t

2019 4F 4 H T s v A0 R 4 T 10 2406 fa
HOHA 1 ST D2 fa, (KT 93.98 g, 1AK N
15.89 cm, &K N 18.66 cm,

DME/F12, L-15. MEM. RPMI-1640 il M199
Hi #2520 H Hyclone 23 H ; b4 & (FBS) A Gibeo
ovu] s BERRZE MR (PBS) . HER-RER R ML,
W H(DMSO) I W54 H - Solarbio /A5 A Wik
H1 0.25%]JEE [ Biotopped 2\ ) ; MS-222 W4 [ a9k
FAHE] 325 em® F1 75 em? 4 3G FE M .15 mL 1 50 mL
B B MR . 24 FLANMEE SR ARY
A Corning 7~ F] =i s JEK 41 DNA $EHGAF & A
RKRAEMPHECABRA ] HAb Ak 27350 210 4 pr 2t

1.2 EFH*

121 FoifEee i BT SE A E S
EFEFE3dE, A 20 mg/mL B KMnO, % 2 i
30 min, SRJGMIA 0.1 uL/g B MS-222 JFR 5 JBR 15 ,
A, B0 4 B WER TS%IRE , ARG & B 5
Hro B4 DEEFRIL, Hodr 1 ARSI 75%H
P 3 AN FR M 500 IU/mL A7 %5 % 500 pg/mL
F4ERE A 12.5 pg/mL HPEEEE B (19 PBS. FHf#H
SEOTEBCH e O e e b BRI A,
BEEU H R SULA T5%R0T R R0 30 s 25, 5
RIRFEA AN 3 & F PBS MR RI . &kb
A AL LU 2 mL JoHE B0 T, G IR B
BY BT 2 1~3 mm [ R/NI Sl S

122 RAREIRHHEREHK BB BT I R AL
ZIRFEHFS A 25 cm® IMLE SR, A 25°CHY CO, K537
Farh, WENERERS ML, i 4 hJERAME. 6 h)5,
JA 1 mL %% 20% FBS 500 1U/mL %5 % .500 pug/mL
BEREZ M 500 pg/mL HiPEEE B 1Y DME/F-12 H53%
W, EMTA 25°C . 5% CO, B F-sa ik B 35 .
RMELH LU E KA TEN . 2~3 d Ja 80, 2458
1248 £ rp B 2 2 B ) L ok B P B VR e, BT
Y, #2215 mL {9508, 1000 r/min B0 5 min,
B4 EWEWRJS A PBS i 40 i 7% , 1000 r/min &L
5min, WILEE 3 K, A DME/F-12 ¥R, $ih8
122 #EITRETR. 5 5 UG, Bl b sk
TR . T B = A FBS IR B 4351 % 200 pg/mL
200 IU/mL il 15%, 2155 8 {UAT, B3 & 10%
FBS Fl1 1% P/S i) DME/F-12 £ 3£ .

123 JEERAGLE ffiF 5 e ot
DME/F-12, M199, L-15, MEM #1 RPMI-1640, ¥
ZEAMI ARG . Bl IEFREE P INA 10% FBS
1% P/S, WA, W—E RN a4, 25l
TE 5 AT, P AR R — B, 7E 25°C
5% CO, B g2 b ii3% 96 h, TrI%3E 0. 24, 48,
72 F196 h B ER T EOSOT A HEA TR, IR
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5 Tl 77 3 vh 4R A A0 A R il 26
124 mERBEMH®KFE  WEAFEBEEQOTC, 25T
A1 30°CHXH A A K A RE IR . BERIEE T OB 3R
54 10% FBS 1 1% P/S 1Y) DME/F-12 K537 3, 1E
0. 24, 48, 72 F196 h, fiff il =R+ Z0H 6 248 M 2E 4 7
T, AR T R K4 .
125 R%iEhFEREHLE TEAS B 5ol I B AN
BB, PRI A —2, T FBS WREE(0%.
5% 10%F1 20%) KA [R) B0 (9 v B 20 i 42 o T o
L7 ¥ 3 AS [ 7 At % (R 35 A0 TR] i 5 3R 3 b, e
25°C. 5% CO, 3G FRAH A THE SR, TEREFR 0. 24,
48, 72 196 h i, FH I ERTEOBO 40 M A T4k
I H FBS FHyAE K Ah<k,
126 AFEAEKHZL Wi B AR A v, FE R
24 L FRM b, BHA R 8 4, 4 3 AL, A
25°C. 5% CO, KiFeffihihas, %Lk 7 ditsk, i
MLERTFBONR B R 1 k. DARBCN B A AR (L), LAAE
FATEA 3 HOR DAL bR (AN 2% B < 10%), 11541
FEPRAS 14 A Bsf 1]

T=t-1g/Ig(N¢/No)

Ao, N AR A AN, No S e 4h 21 i 2
127 ek A5 5% UiAf: BE 10% - H 3
AEARL . 20% FBS . 70% DME/F-12 [OANRIAFER , T,
YA BE N 2x10° 4~ /mL, B AGHE, WAL .
B AN - BEIRM=1 1 5 By LL, A IR
Rege, 7EREFR 0. 24, 48 M 72 h A, FH MTT 00 5E
YL OD A, il 40 75 s g o th 2k
1.2.8 wmfniF 5 kn % E i B I AR AR
Sls e, TR AR SR R R A2 BN G, SR
514, FH PCR HARMITEEEE 1),
129 @k R%ET JHHE P2 DNA 2857 & H B
T AU i DNA L AR 9E 1 2418 4 16S rRNA &1
S 1), @i PCR Y1, 50 uL JWAKR . 25 uL
2xTaq PCR MasterMix, 5I#)4% 2.5 uL, 5 pL FiAR
DNA, 15 uL R 4E7K, PCR R 45 : 95°CHit
g 3 min; 94°C7EE 30's, 48.9°CiEk 30s, 72°CHE
140 s, PHI 35 . Y IGRN 45, B 8 uL PCR
FENE 1 %35 B Wi e I rh EA T FL VKR I . PCR 7= 4
¥, WHIFHE S GenBank H1 0 R EFEHI I —B%,

x1 519F5

Tab.1 Primer sequence

51494 ¥ Primer

5|9)/7%) Primer Sequence

£ Wk Reference

M Bacteria

F: 5-ATCAATAAGCGGAGGAAAAG-3'

TI #7455 (2005)

R: 5-TCCTCCGCTTATTGATATGC-3’

HIH Fungus

F: 5-ATCAATAAGCGGAGGAAAAG-3'

£ H55(2009)

R: 5-CTCTGGCTTCACCCTATTC-3'
F: 5-TCCGTAGGTGAACCTGCGG-3'
R: 5-TCCTCCGCTTATTGATATGC-3’

YJEE Mycoplasma

F: 5-TGCACCATCTGTCACTCTGTTAACCTC-3'

FEIGFA(2007)

R: 5-GGGAGCAAACAGGATTAGATACCCT-3'
FE %46 fa 16S rRNA S eurystomus 16S rRNA  F: 5-GCAAAAGAGTGGGAAGAA-3' -
R: 5-GGAAAAGTAGCGTTACAGATAG-3’

2 #R

21 EREBFSEKAES

BRI, M 4dJETHE, 608 EAE
Hh B 2H 2 B JE BB R A, el 2 e g R R 4
AR SR BN AR 3 25 K (B 2a)5 5 9 RITFLR,
70% 14 20 I RS TR G (8] 2b); 565 15 K, diffls
BRI 20), I 12 BATERRE, B
A RR O, AR R

22 RBEFE

£ M199, L-15, MEM , RPMI-1640 1 DME/F-12
KR e Rl SRR3R 4 d, 7R B )RR X 40 i 2
5§ DME/F-12>L-15>RPMI-1640>M199>MEM, Hi,
DME/F-12 B335 k(18 3), 3d )5, K DME/F-12 4p,
HoAth, 4 Fh i I BL A HG K BB ¥ TP 9% L-15 L HAD 3
Fhs 2 IO, (6 2 d Ja R, M199 Al
RPMI-1640 R34 AL, RPMI-1640 W= — 5. #
b2 &, faidisi ey DME/F-12,
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Fig.2 Primary culture of kidney tissue cells of S. eurystomus (100 pum)
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Fig.3 Optimal medium for cell culture

23 RIERE

16 3 P B 20°C . 25°CHI 30°C R, K
B ARl 2R R 4 d Je, Gt b B A (F 4).
20°CH 25°CHY, RORAEEARRL, M3 2 IR AEXT
F30C, AW E, 761 dJEIFHRmMES ., 200C
t 25 CRCR BT, (HIFAB R, JUHAE 2, 3 dHJL
AL, 4 d JEHEZEG, 25 CAN ARG & T 20°C
R, fadE il 25°C,

~
[=3
(=]

A [ ——20C

g 600 | —e-25C

S | —30C

2

g

)

B

@]

il

&

B

= . . . .
0 24 48 72 96

H} 8] Time/h

P4 20 s I ot i

Fig.4 Optimum temperature for cell culture
24 ®REMF

BUE P I AE OCF FRAL) . 5%, 10%F1 20%
BRI FEE 1ML 7 B R v R AR R G 7, R A ) B ZH 1l 75

KA SR, A HAHRE 1Y LT 48 A KA. 7E 10%
T 20% V4 B 1 L33 H A0 it AR K R Bl e o 230, L
TE 1. 3 M4 dm, MiTE S%UBE MG Fr, AR K il i
8 HU R R L A e B A sk R 22 o Bkt B AL I 7 B 57
AN, HA B 35 3 v ) 40 e A K B S R (D 5)
HeE 4 dEdE, Bl i e 20%

=2
(=3
(=

T’é —=— 0 17 Serum
5 600 - —— 5% IiL¥% Serum
) —— 10% IfiL7% Serum
g 500 | —e—20% Ifil# Serum
g 400
°
= 300
@]
i 200
% 100
§ o0
0 24 48 72 96
FifJE] Time/h

K5 A R 0 e dd i i

Fig.5 Optimum serum for cell culture

25 #tRfEERKHIZ

2l LR (& 6). R —E SR g, 7F
G S TR, 16 1~4 d B2 AR K A s 450 b
F 5~6 d B AE K S TP, ZRdiigics T
Mo 2015, AR AT S R[] 24 23.26 he

=

(=3 ==

S o O
T T 1

[=3
(=)
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= N W b W
(=3 (=3
(=] (=]
T T
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P62 A Kb i £&
Fig.6  Standard curve of cell growth
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26 HpEEESER

HAMME )G, 260G, Aot
BAET R, ERE 10 ABCFHE. X 6 A A
RGREE, ERaah et itsgit, 6 ~H
JG B IMETE IR 91.91% (3R 2); M AT, HE
I A R (8 7)), ATEE AL 8),

R2 HEREFNEEER

Tab.2 Survival rate of recovery after freezing

URAFI 8] DN EarES
Freezing time (d) Recovery survival rate (%)
40 95.78
90 92.06
180 91.91

0 24 28 7
B8] Time/h
P17 MTT 005 52 95 4 i 4 5E
Fig.7 MTT was used to determine the value added of
resuscitated cells

SR AR R R VPSR
Fig.8 Recovery culture of mesonephros
cells in S eurystomus (50 um)

27 HRFEESHNEE

2 PCRIEXEMEAE . H . RRIGY, FEM
Y T0 5 BH A B2 — S0 2517, AR i TP AN BR L EE
SEAR, S 10 24 E fa h B S AR TS G (] 9).
2.8 HRAKIBELERE

2 PCR Y1, 3R1% 1077 bp 3N F B, 7EBi)g
WHEE IS L kA, R/NEF B (K] 10) . T 731 B
F7E GenBank Z03EJZE T #E47T Blast [LXf, 4558 HoR,

Y5 GenBank & A AR IR T 58 11 408t 2 (AL A
(NC036933 1) A)JFFN A IEME R 99.81%. TF B 41 i & >k
R ARELY R

2000 bp
marker

1500
750

250 == -

®Bacteria Fungus

]
- .. - -

Mycoplasma
iﬁﬁi
- s -

K9 4. HE. SRR PCR $EESR
Fig.9 PCR identification results of bacteria,
fungi and mycoplasma

B 10 56 024 fa S 4240 16S rRNA
P PCR ¥ #4774

Fig.10 PCR amplified products of 16S rRNA gene of
mesonephros cells in S. eurystomus

3 aSiEite

i, 240 B B Y - 02K, 78 20 14 60 4F
RECRAATT, BT ACHHERFAAEZL, e
WoRPIfE R i 8 1 2408 f B SRR, R
P98 1 24 0 O 2N Z% , i 98 H AR A R
AT SR 98 1 RE R I 9E IR, A AE Y
2 BRI R T AR A oY 25 SEAl . 4RI
%% (2010) X} 4 VI I BX (Neophocaena phocaenoides
asiaeorientalis) i # Ik A ML iE 1735 77, 2% SV40
KT, BEUKALIMER.
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KT A A0 M 35 55 AR KRR A 5 AR T AE
R EL B . IMTE . RAAE ST, AR
DME/F-12. L-15. RPMI-1640. M-199 1l MEM k535
e, W T SE O A 0 B ZH 2V R AR SR B R
DME/F-12 B3R 38 R e by, i B AR5 ) f 28
1 i 8% 3% R KA R FH B9S2 L-15 (Wang et al, 2003;
Leibovitz et al, 1977; Fryer et al, 1994), HA5 &1 2% i
RG] By 1k pH MR KL Sl , v PR IE A A9 4 B[] 455
I, FFHEARMMNAERKRIE, s s0A B M
(Epinephelus moara)' ZH 214 Jifd 2 (EMK) (Liu et al,
2018) AR FR 3N L-15, (HAREHAMI PR TE 0
S A AR R . ST DME/F-12 553530
B 1 408 B L AU AN A K T, AT RE TS TR Rl
MRAERAEARN, HIrfERAR. BT L-15 5%
IRk, A% 5 W i N T 2R An i SR,
RPMI-1640 Fll M199 &5 . K Z 40 Ml 1y A= K 5 i B %
YIRS, 2R ahY), HAH s 5% i0 i B 6 L
WELIY) . v E e 20°C~30°C 4 N AR
K, BAEREE N 25°C, MK B fasE,
Ik v AU 4 kB 4 X6 20 L ) A A A R ) AR AR AR A
(20075 £, KZ2 6} (Scophthal mus maxi mus)fg 2
MR IIEEFRAE 16°C~20CHIREA K, ol il 20C~
24°C; TR AE(2017) %) K22 F fivi 240 M 1A 1 55 7%
18°C~30°CIREAE K, Fcidi it B2 h 24°C ; Wang 45(2014)
PR B B AV I REAE G, #F 28 CRYAE K i o
GEER )l 0N e o e 23 = o 5 R i M- R =
UM MIARSNEFRTE 20°C~30°CHIBEA K, X 5AMSE
— B AS[RI RN R — b A [R50 07 ) 4 B R U, AR R
FEBASAHE, F, 2R ss 5 e B R iR g =
KHEE, FEF AT, FIAS AR BE B I 4 13 55 57
211 O o 1 7= 5 o 01| R £ S ORA B S ¢
5% 10%F1 20% 00385 HAE BT, 10%F0 20%4€ B2 1 1
T L 5% v 4 AR R 22 0 BH S, 150 BH 2 i 3 v B X A
JL A A R AT IR SR e (2 R A, 2020)0 YL R E
S 10%H1 20%05, 20 ) A A 24 ) BA ik, AELAE X
10%HR BE PTG , 20%46 B B VSRR e, SH%
SCHRAY 25 RAHL(L et al, 2017; TEREE, 2008),

AwsErh, 50 2E A g R IETEAE R,
kT B SR 0 0B — B A Ak L 200 i 5 I R K R 1)
YR, XFP LA/, B KGR 4> F U ERIA , Ribas
E(2014) 5T 5T R 259 % iR K A 52 A U B 4 (Hoplias
malabaricus) i J5L A B 40 1 35 5% 19 52 i B 1P A9 5 A
Jif RV ARAS . T R fa b A R R A K AT e
SRR T REIE LR, BERERATFT
i —A5T .

AHFFERT R 10 AR B LU0 R4 7 A R il 2
L, AR g g esT R, LRSS 4 R, 4R
KRN, MTas RS IR R ER, itk
FEURIRES o K M A R A TR RIE, 6 MHIEE R,
BT RIAH] 91.91%, 40 KIEH , nTRMEAR,
AR ARRE B

21 2 S ) B AL 5 YL AR S P R KA
RIS, X o045 Bk ™ B . F AR UL s Yo
YR . LR . RRSE ., 7RIS e ek AR,
id PCR B AR XS 40 M AT RGN, $AE T o &5 SRIEm
Riged Rz #i5 4L

KA A SF T 51 16S tRNA, #E—2 %)
Yk IR, S, 59 N RE )7 5] — 3k
99.81%, FRHIH R T 58 @ E A,

4 g

AHIFFE LA ST R A e 2 SO AR T 1R A
BigR, giar 798 2R R E AU R o v H 2R
AR TR R LT S, A AR 1Y HE 0 5 1 2
R AR | BED AR 5 B AR 4 A
A RS, RO SER  BRA S R

& % X W
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Preliminary Study on the Establishment of Kidney Tissue
Cell Linesin Schizothorax eurystomus

DAI Jincai, NIE Zhulan@, LIU Jieya, HONG Jibiao

(College of Animal Science, Tarim University; Key Laboratory of Tarim Animal Husbandry
Science and Technology, Xinjiang Production and Construction, Alar, Xinjiang 843300, China)

Abstract Fish cell culture is an important model for germplasm preservation, gene function analysis,
and cell engineering breeding. Therefore, it is of great significance to establish cell lines for the endangered
Schizothorax eurystomus. The aim of this study was to establish a kidney tissue cell line for S. eurystomus,
for which mesonephric tissue was used. The primary cell culture was initiated by tissue block transplantation
and the subculture was carried out after the cells were stabilized. A kidney cell line (EUM10) was
established. To analyze the cryopreservation and resuscitation ability of renal cell lines and the optimal
growth conditions for S eurystomus, PCR was used to detect contamination and mitochondrial gene
fragment analysis was used to identify the source of the cell. The results showed that the optimal medium
for S. eurystomus kidney tissue cells was DME/F-12, the optimal temperature was 25°C, and the optimal
serum concentration was 20%. The cells grew in suspension and the growth curve was S-shaped. The
growth curve shows that the population doubling time of the kidney tissue cell line cells in the 10th
generation was 23.26 h. After 6 months of cryopreservation with liquid nitrogen, the recovery/survival
rate was 91.91% (6th generation). S, eurystomus shares 99.81% of the gene sequence identity with a
split-bellied fish from Tarim, which proves that the cell line originates from a wide-mouthed split-bellied
fish. In this study, a kidney cell line for S eurystomus was successfully established. Kidney cell lines can
be used as in vitro systems to study various aspects of fish, such as cytogenetics and gene function
analysis. This study provides the basic data for the initial research into and breeding of Seurystomus.
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