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FE: 5% 02 fa(Schizothorax prenanti) 2 K 7T _E /KB R fa 2, 3T 455K i T 3R A8 b RLg s 48 & B 41 57 0
ARG R0 SRS, BLE AR L R AR AR 025, Ik, 5T O E R RN AR R . HEar
F 11 L £ 200 RS2 R AP LR U R B A BT B, RT DTRG0 A R 00 S0 TR AT £ Fh 5% 10 4 ke 6
YRR ARGT o ARBRGTHEES T SRR T3 O A E M AN 2R, SPG 4T R o FARAIM A= 5 D g Mg 22 A 2, 2
B—) BRI, R 15%I05E /Y L-15 853%, 16 15 A AR RIE R 55 1%, kit col RN %5, Rz
MRS VE T 55 0 240 o, ARSI M M e G AR B H ol 2n=96, TEMRA P IRLE 12 A AN, B0 REMIE 75%L k
7 J1. EGFP-N3 ikt SPG 4Nff5 W 5B B &k OB AR . BRI poly(L:C)FI KA FF F ik 2 M
LPS A 524 fifg IL-1B, IL-8, TNFa 1 TLR22 S5y AH X EL H Rk B Th w5 o FRBIAT T #3719 55 1 241 8 22 44
i 2] FF G B9 o UL AN, BLANAR R AR Tl AR A, ANRER B3R FI5F O 3 fa (R A E Yt e p R L

YERL.

SR O M SPG; MR, HAEisR
FEDES: S941 MEkFRARAD: A

KLk a2k iE 5, HEKMLCER T
HEEAET . AR AR AR BT
B4 2 A R A, BT RIL B 2 Fh fa 25
Wi s AN K 441121 5% 11 41 #41 (Schizothor ax prenanti)
ST B K I ¥ K I e a2, SR Ja MR
(Cyprinidae), 24§ £ 3V % (Schizothoracinae), %%
i 14 )& (Schizothorax)P), 8% Jg 7 [X 1 B 1Y £ 35
2 IAESE T EF AN ST O 2 10 B0 A 2R e L,
BEBSAKIT B — g i iR A a2
Kk, 5% 24 i IR AP 2R 5% . N 57 0
SN £ 20 i R 2 — O A LR IR UR 9 28 AT AR
M7k, H 1962 MU R RTG-2 @ LK,
20 i RS UK S, & 2020 AEEEH

Yrim HER: 2022-03-28; 1&iTHH: 2022-04-06.

XEHS: 1005-8737—(2022)10—-1407—10

JECOMELE L PERRE. Rk BB B2 LA
o HR | WRIG %5 2 Rhfa S 2 4 58Sy 783 BR4iAE, 12
4P 5 1 20 s AR R e R ), 1k
HNEEFR I AN M Kot . AR . ERE S ER,
Al 5 M AE AN R S0 S 454 o ST 55 1 240 a4
JiL R AA] AR AP LA BT GER, 3 REAE AN B
AEMmAaRTiE T, 7 AR EE
BN PEE KR E PR ST
2011—2020 4F[E N 280 DI R PAH
8%k [ FaB2l 27, i i 45 it (Catla catla)
8 20 2 FE ST ) A0 L R IR A T T 4 R B B ARG I L
5 RAG H R R U0 R T 1 B 55 (Labeo
rohitay) il 24 21 & 57 (1 4 i R v RSB SMEE L, H

BESTHE: B EAR R IRESH; H E K™ B35 58 B A% 1 A% 51 (2020TD20); LR 4 28 1 2= 4 88 R H
e TR A0 ZEFEIR AR BB T A8 T A5 S0 I S T ORI H (191164740001).
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T3 LA AR (0 45 SR 5 7 A S I A G R ok
TR T 234 15 i 171 (Etroplus suratensis) il 22 114 41 fifd £
A FERANEEE 1, A EF I R (nodavirus) U
FF 1 246 0 AE [ SR IR P S L T FL A R T 5 i
R o IR TCFLEEER TR S 23 I IR L AR i
R ZREIR, Z2 R0 eSS B IR BB M L 3R
FELL K e R A1) S 01 U g K <
AR 5 R R 2 A0 BT I 0l L e, R
B E AL ZH S AN IR B0 0 . B PR R
FFEN S5 0 At A ARSI LPS IR
LR e N T B L RUO B S LA
WP RGN HE A N o, AEHE . k. W
P 758 P BT ARG S A 4R T S — T B R
T 5T AN 0 8 22 20 Jif R Ry 5 11 B 10 G g
BRI 58 R 35 B v e B 0 R 4 20 A el A . il
FHAN M AT G SERE ST A0 R AL 45 19 & IR L I
AL G THEAE . AERA ARG, 0 H SR
SR AN AZ AR B T RN S G N TR R

AHIF S PG 22 ZH 2V S T ok A S5 H AR fa
IR, fiv4 o SPG A& . FEXTIL4niE & it
17T T RIS E . A0 ARG . RAE S IR gk |
AR EE PR 3R IR FITE 40 8 S U LPS MO a 2R U
poly(L:C) I T e 98 AH G KL PR K3k A2 Ak B AF 5T
S 2 AR R B AR A KRR E, AT TS H AL
AT ORAE, REFRIBAMEER R TR S i 2
GWEFE, 1B 1208 e A0 R ST 3
JE RSN A 2 R e h R AR AR

1 #MHERE

1.1 REHR

1.1.1 SEIE&E AR 11 ecm A4ARSF 02 M@,
W E VU IHEZ: , fEscs = m s 2 LR, A H R
71K,

112 FERF —HEWKDMSO). L-15 1
FEIE . PBS M . 0.25%f & EDTA., HER.
R RMPIERE R B ¥ A RKEEYRH AR
A= B R e e 4 ) o e S R il o) L€ SV
A KHF EGF W A 2 = RAEWHARA R A A,
beta-#i 5k 2 (2-Me) (VWR Life Science, ZE[);
FBS R4 IL3E (GIBCO, W AFIW); Jz ik ik |

PCR R 176 6 € 1 PCRIXFNI H % H EA Y+
ARACTOABRAE]; 40 IR0 . A BE IR . B
WA . 15 mL .04 . 50 mL 20454 Corning
/TS Dl

113 FENF/EE EWLELLWIE HFsafe-
1200, H[E); 40554 (SANYO MIR-153, H
AR); MM ARE(S K YDS-120-216, H1[H);
PG E B B B (Nikon TE2000-U, HA); K&
155 B DL (Eppendorf Centrifuge 5424 R, f[H);
P SE i PCR XA (ABI 7500, £[H),

12 SREAHE

121 BEFEMMMERTR ORI RE
FHBY RS SR 3 MEM fI L-15, Hrp L-15 &2 —Ffh s
R R, 1 H AT E Aok g R
REFRFER pH, 2010—2020 4EIT AR ERHTE T HY
280 NMAKANM R, A4 180 ME I L-15 85353, |5
BB 64% 7, ARSELL L-15 MR, BRI
1240 fn A G SR 3 JRARIE SR L LA L-15 #5570t
S EERIZRIN 5 ng/mL bEGF, 5 ng/mL EGF, 27.5 umol/L
beta-Fi 3k £, 100 U/mL H % %, 100 ug/mL 4%
%, 0.25 png/mL PitkE & B F1 20%M 4 i
BRIEFLL L-15 3G FRE A 5 ng/mL
bFGF, 5 ng/ml EGF, 27.5 pumol/L beta-#ii 3k 2 W,
15% 64 M3 o A0 ZR AR 50% L-15 i 58
A 40% FBS F1 10% DMSO .

122 FERIEF BSFHORMEMAHE S 500 UmL
HRE . 500 pg/mL #EAF A 1.25 pg/mL WM
K B 4litb K Pt i S5 2 KAl BRI R PRI, FH
TS%IEKE BRI AR, B AR G P IR BLF A
BTEMDA S BT A S fEE 22, B AR PBS 1Y
Rige o, (il I f s D1 VR IR 5 YT 6822, i A%
A 500 U/mL H XK | 500 pg/mL 555 & 1 1.25
pg/mL MHEZEZ B 1Y PBS HERE 5 7k, R E
PBS Vi . PEoE/E KR 228 A RS PBS (53R L
dr, AR TG 22 ) 2 1~2 mm?, i F— K
PR O B 22 2L RS 3] 15 mL 2048,
B PBS YRR vhyk 3 WK, Vs 2 1 S ARGV
B S5 K v T I A U R T T25 5380,
AR IR DI 8 e, R EFikd
PR RS H A 24 CHEFRAAT RS, A0l
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SN A fE 22 AN R AR . S e ST 1409

AP 48 h B 1 mL i AR IR 3L, DABR 25H
TEANG BEAN A, B H WA AN L. 4 4
MM ZUERIT S, BN IR E 3 mL 4kEeh;
F5, WJEAE 3 d B 1 YR IR L LA 2 R U B 24 i
AR
1.2.3 fEREEF AU ME T N ST,
7 20 LT S A T AR AR 3 . A MOAR AR 5 25 3%
IR, TN 3 mL PBS #PyE4IM, JA ImL BRI
1630 s, FMASIE Z2 R R 78 0.5 mL 4622
ko FEe MR IR B 4 I V% I, ARG 37 R R e i
FRAGH 12 1430 2 AR AR,
124 FEE5EH BOHECERKIN SPG 4,
FEEREFEW, A 3 mL PBS #hyR4HE, finA 1mL
JRBE I A, Frdn AR IR 46 95 )5, InA 1 mL K5
FRILR WA TR B TR P A0 i 0 55 A4 5 15 mL
B, 1000 r/min B0 5 min, FEAY)EEHE
DI E3%, mTTEE R A 1 mL 40 R 1A -
o0 M2 R AT Y A R R AL B LR A A R, iR
KRR &, 80 CUkKAfntk, B KiEHE
WA KBIRAE . AR IR, PO U
FEM AN, AT Je B, Kik& A 37 C
oK PR RS, AR Pem i, MR R A
MRSy Rl ik S D3R S5 VKR Rk, N 37 °C
JKAS TP 40 . 1000 t/min, B0 5 min, 5 [
THW, ARG E B

YETE Hi . BRI L Gl iE G,
i R 30 st A, b e AR SR AN, R
VoYL o N TE AN . e mBRI RO, T 2 S
LR AN B, TR AN MRIE T . IS 1=
1 Bf B S AT B 5 < 100%
1.25 HRIEMFRE BCEE 40 A 40 5L
N 1x10° cell/well Y% BEKE 40 M 32 0 5] 24 FL AT
Riget, B 12 fLoh—4H, K595 6 h J5 41/ B
P MR IE N 5%, 10%. 15%F1 20%[K 55 373
Wi#%E 24h, 48h, 72h, 96h, 120h. 144 h i,
AN [) 0037 W R 2 A4 8 IR 1 T Ak s,
BRI EOOT A 115 A0 B AR AN [ e B I ¥ A 3
fHE . 4 T 58 40 B A% 3 15} 8] (doubling
time, T»): Tr=At/loga(AN/Ng+1) FEA T Ny 7 00
ST IR AR AL, At UL RS B, AN

S IR B A 30 17 40 A 50 348 o 07

126 MRS FIFMELEE I NCBI 55 H2E
feRL A 41 €0 2R A AL I IE FE 1 (cytochrome oxidase
subunit 1, COI)¥%1(GenBank: KM364601.1)i%31
LERifR COI #4514, SP-COI-F: GTATTTGGTG-
CCTGAGCCGGAA; SP-COI-R: GCAGCCGTGA-
AGTCATTCTACG. Trizol ¥:#2HUE 30 U400

RNA., [ fE5¢)5 PCR §74% SPG #iffiZkkiik COIl
B B B o ff 40 pL [ AR R AT PCR Y1, {4
Z U 2.0 pL KA, 2.0 uL SP-COI-F 51#7, 2.0 uL
SP-COI-R 5|4#), 14 uL H,0, 20 uL Taq DNA %4
fiff 2xMIXo RWAcFHR: 94 °C 3min, 94 C 305,
50 C 30s,72 ‘C 1min, 2~4 33 MG, 72 C
ZEH 10 min, 4 °‘C 30 min.PCR F=#11fi i 1%35 05
W EE I HL KR, KA H W 4545 1) PCR F= )ik 5
BHEDABR AR . P45 i@t BLAST #F
AT HEXT 5 HT o

1.2.7 ZHRaRZERT  (ERSE 40 1 SPG 4 it
TR T o ANMAL ARG 56 48 /T, FERGFRILH
AL 2y 0.1 pg/mL BFBOKANZR, BE 24 C
WA RS 6 ho BEEHHEALIS, 1000 r/min £5.00
5 min YWAELM, ¥ 13E, A S mL 0.075 mol/L i
KCI X B W AEH 30 min. JIA 5.0 mL T W
R EE (B - KO TR=3 1 1, (RBLE) [ e
2 min, 1000 r/min &.[> 5 min, & B, BOE)K
HR AT WLAR A A He B AR/, A 1 mL BRI R
T[] 5 WU Z IR 5] € 30 min, 1000 r/min 5.0 5 min,
FHAE 24 i 181 0 T 2 B, 4 40 M A K L 5
¥, TE30 em A7 W BEAL, PV Ao idsii i,
AP BN 2~3 AR, R Y
S, R I R BT RS, K 8 ot ki
¥, MR 20 T . RN 5% 75 15
YLt 20 min, A R IK 2212 b i o 1 i
W, FE e T ISR AN A e i I, Bk
B0 73 24 b 0 e R HEA TR IR G

1.2.8 SMEEAFRIE RAEECH 4x10° cell/well
1) %% B K A B 42 Fh 21 12 FLAN RS R4, s G 3R,
552 KA 12 fLAR P s SR B B R 1% 5% FBS Y
it L-15 ¥53R3E . ¥ 1 ug B9 pEGFP-N3 ki 5
2.5 uL 1ipo8000 ig B 1A % YL i 71 43 511 A6 BE 2] 50 pL
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) L-15 h, SR #E 5 min J5Br BORLE O A Z
BRI, BERIRAIEEE FHE 15 min, KR
Hr-HE AR AP AL 55 e I 24 h ILERDE
B RIKWED

1.2.9 LPSHIE fii 1] PBS %t K hT I 24
(lipopolysaccharide, LPS)ACHill i 20 mg/mL #5Hi . 4tififl
MEEFER LRl R IR 8x10° cell/mL,
1 mL LR 12 LA K5 IR 54 IR 1.5 pg/mL
5 pg/mL .15 pg/mL .50 pg/mL 150 pg/mL 500 pg/mL
2k B LEFLIR PN LPS, 4 3 ML —4,
it BEFL A %55 PBS /R X IELAP ), A LPS
FE 12 h J5, WO RRECE 80 C kAR LA & A
1210 Poly(l:C)FlI# f/ PBS ¥R M
F IR (polyinosinic-polycytidylic acid, poly(I:C))Ht
il 20 mg/mL & . KL IR IS A
B LA B 8x10° cell/mL, 1 mL L3R 12 fL
Mo FiFRid w58 1.5 pg/mL ., S pg/mL, 15 pg/mL
50 pg/mL . 150 pg/mL. 500 pg/mL f 2k B 7 1L
B IA poly(1:C), 3 AL —aH, KRR
A% PBS VE Xt FRLAPY. A LPS #3412 h
J, WA i B —80  °C UK AR LAA RGN

1211 PEHREE PCR LPS Hl poly (I:C)Hi 5
FER S ] Trizol ¥E42HL RNA, 455 cDNA,
i F %% %€ & PCR % (quantitative real-time PCR,
qPCR)Kil IL-1B. IL-8. TNFa. TLR22 %54y 4H
S N F kB )3 1) 1 Bxcel Fffi i 2744
AR A Bk R0 (A Prism 9 I,

x1 KHEEPCREMHEXSIH
Tab.1 Quantitativereal-time PCR detection related primers

EIE7 B2 ElkZ)edl 275 30k

prime primer sequence source
GAT TCG CTG GAG ATG ATG CT
CGT TGT AGA AGG TGT GAT GCC
GGT GGT GAA CAT CAT CAT TGC
AGA CGC TCT TCG ATC ACATTC
GTT TTC CTC GGA TTC CTG AC
GAC CTT CTT AAC CCATTG TGC
TGTCTGCTTCACGCTCAACA
AATGGATGGCWGCCTTGGA
CTGCTGGTGCTACGWCTGGAT
GTTGCTTSCRATGTASAGTTCCT

B-actin-F
B-actin-R
IL-1B-F
IL-1B-R
IL-8-F
IL-8-R
TNFa-F
TNFa-R
TLR22-F
TLR22-R

[25]

[14]

2 HREHMH

21 MEERIEFMERES
HAHEMIE 24 h FBA L ECIRANE H,
PRI P A 8 3 B 110 A U B A4 L (P11 Ao I
W ARG BE 20 I AT i 5 SR, IL)E R 3 d
Pel 1 Wk, REFRENEE 21 K IF 20 A A 5 40 B
80%(&l 1 B), ML A ARG, BEEHELS
FEARKE SR AERT 10 A & 20% 06 28 1 i i B AR
Rk, 10 UG & 15% 804 M3E m AL AR5
FEIE, B 5~7d, %12 LRI IR R R g
A W EE R AR K fae, BlEEE 55 RRULE,
2 AP 235 5 I SR A 5 A B R (BT 1 C), A
e e S B R A B A R A B U2 (B 1 D)

P15 T SR A SR RIR AR FR i B 2
A HZUN R R EACRE SR 24 h ID4IME; B: K5FR 21d 19
JEACHRI; C: 55 5518 SPG 4l UMK FETE S
D: 55 54 fX SPG 4 i % B3
Fig. 1 Morphology of primary cell and subculture
cell observed under an inverted microscope
A: Primary cell cultured for 24 h; B: Primary cell cultured
for 21 d; C: Low-density SPG cells at passage 55;

D: High-density SPG cells at passage 54.

22 HRAEEFESEHKN

BAER AR a7 3 4~ 6 ML 124
Ay P15 R4 2 %, Boanai G ELRE
TFEE 77 o 5 5 BoR & 5 AL B3R T 75%
MR AEe e R, ARRESRE, BES
AL TC 22 5%, W W SPG 4 AT L 7E W A P K
PRAF o IR CF AN 2R AR A7 2 1 50 1K 7 i o %
TRPE, %5 . YSFRI-C-2020-SPG.
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23 LKA e B e
SPG ZMMITE 5% L3 v BE 57 3 3 b L3 1k 2 lop T e
W, B LB A KRR S, A B E g5 T e
WL HEFE Sy 20% (K74 F 3 2 e ik FE e, 5%l
5 T R AR BE R 5] 2.2%10° cell/well (B 2), 4 % 3:
H B A A 300 (] S 153.7 h (38 2). I I vk 1 e T T T
A 15%HE A A K 2R 5 20% AHTE . A A= T/ time

KA R TS R, FefTpkkesr 5% P2 SPOANRAEARIMITIR LS L KA
Fig. 2 Growth of SPG cells in medium with

Iﬂl{%ﬁﬁ& TE H"J i%?%%’ﬁf yﬂ élH H@’fg’fjﬁ i%?%ﬂ% i%?%% o different serum concentrations

R 2 MRBEREIMNLEREEFTEPREIER E

Tab.2 Thedoubling time of cellsin different serum concentration media
41 % /< 10° cell/well cell density

I35 BE % — — v FiFr it ] Ath AR RGBS ] To/h
serum concentration A HEHL Ny B HRACAN cultivation time doubling time
starting number final number growth number
5 10 11.3 1.3 923.6
10 10 18.2 8.2 195.0
168
15 10 20.3 10.3 164.1
20 10 21.3 11.3 153.7

. To=At/log,(AN/Ng+1).
Note: T,=At/log,(AN/Ny+1).

24 HSIEETE Lo :.,

COI 3£ PCR =4 vk iR 76 1500 bp AbA ol ,.:",.,t 32".}:
Bk S (I 3), 5805 et 9 U)K BE AR .ﬁ:{f“‘; 25 240,
¥ blast 453 R4 1751 5 NCBI Hi5F 1% ! - Z 0, x“»:g g
it 2R COT FE R 3 81— Btk 99.9%. . -

DoAw AADR ARRA HODA AdNA
ARDQ 248D ARAG ADBN acng
2040 DHOK DHOD ANAH AnaA
SANRQ BBAS AAAN NOac AN
adna Aaasa AMAD Anaan

P4 5% 20 £ 40 A Al
1500 bp ; Fig. 4 Cell karyotype of Schizothorax prenanti

60 [

w
(=]
T

N
<)
T

[9%)
(=
T

K3 5% KRR LR COT % Hi Tk A]

Fig. 3 COl identification electropherogram of
Schizothorax prenanti

—
(=]
T

ZA %X number of cells (units)
®)
S

25 KGN

0 L
S 52 /\/ 2 kH 4 86 88 90 92 94 96 98 100116 136 186 190
. 1#*44;? {ﬁﬂ*ﬁﬂg 100 )} H HE]H@L R Y6 A%L number of chromosomes (units)
I, Jetafki /bl 86 4%, IZ oM 190 4%, H BS 5 0150 0 0 4 o 1 H 8

W 52% I A Y e R H R 96 %(@ 4, £ 5)s Fig. 5 Chromosome count of Schizothorax prenanti
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26 WHEARE
ffi | Lipo8000 i 57 {4 %% 4y i 71 AR 1) 4%
pEGFP-N3 Bk 5E A4iffirh, #0405 48 h Al fEZH
it F UL 1) 3 B B 4R €8 G (D 6)
27 LPSHIMEILFERBEXERNRILFER
KIGAT RG22 05 LPS HIUS 48 1 IL-18 . IL-8 .
TNFa 1 TLR22 % 4 Ff G2 OGS R BE LPS MR B2 1Y
Hhn, FER BT IL-8 7 LPS ¥y 500 pug/mL

e AE ) 2R 38 iz TRV B B 1 ik it (B 7).
28 poly(LC)fIEE LM EHEXERNRIE
=

SRIUH FR M H IR poly(1:C)RIUE 4 d IL-1B
IL-8, TNFa il TLR22 % 4 Fh i A G D ik
YA TR, BEY poly(LO)HEEE L F] 500 pg/mL
B 4 I DR A 2 8 SR LU RV B2 ek A7 KR B 1)
= (# 8),

B

&l 6 pEGFP-N3 ks 44 )5 48 h (N2 HERA
Ar FOGOLNEE, B: WIULEE, AHLER RN SOOI E.
Fig. 6 Fluorescent protein expression 48 h after pEGFP-N3 plasmid transfection
A: green fluorescence observation; B: bright field observation. Red arrows indicate the
location of cells that emit green fluorescence.

140F A ,23.348D

20
10_ H
e pe ey, 1

after LPS stimulation

LPSHIIMURIL-8HF KA
IL-8 gene expression

PBS 15 5 15 50 150 500
LPS¥#k /(ug/mL) concentration of LPS

C n=3; x +SD

L

LPSHIF/ETLR 225 H R IX
TLR 22 gene expression
after LPS stimulation

i

PBS 50 150 500
LPS¥¢J¥/(ug/mL) concentration of LPS

8 —
B n=3; x +SD

—

after LPS stimulation
S

LPSHI¥ 5 TNFat Rk
TNFa gene expression
N

mllnoAan

0
PBS 1.5 5 15 50 150 500
LPS¥ % /(ug/mL) concentration of LPS
25 ¢ -
« D n=3; x £+SD
REg20r I =
Ik
s %E 151
O e
- g
&80 f
g5
2 2 %ost
0
PBS 15 5 15 50 150 500

LPS¥k % /(ug/mL) concentration of LPS

&l 7 LPS H#)5 qPCR & IL-8 (A). TNFa (B). TLR22 (C)F1 IL-1B (D) K 5K i
Fig. 7 Gene expression of IL-8 (A), TNFa (B), TLR22 (C) and IL-1p (D) detected by qPCR after LPS stimulation
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407 A n=3;xSD

By St

R T
2EE o)

88 5l

Lounl Q-t"'

EEZ o7

o

5

= &0 >

2R st

i ﬁ | | [ e O
)

= o L |

PBS 15 500
poly(I C)?’&E/(ug/mL)
concentration of poly(I:C)
%51% 188 [C n=3;X+SD
o

K g8 80+
iz s

NI 70

SEf )

— 0 “ 4

H o 50
qu:iba 10—+
%N% 8
&= a
ofds O
SEY 4
E ot

(=¥ 0 -

PBS 15 5 15 50 150 500

poly(L:C)¥k BE/(ug/mL)
concentration of poly(I:C)

K 8 poly(I:C)MII T qPCR &I 40 TL-1B (A).

8000
6000 -
4000

2000
300 T

200 |

" mnlll

PBS

IL-8 gene expression after
poly(I:C)stimulation

poly(LC)RIBFIL-8FE R ik

500
poly(I C)%EJE/(ug/mL)
concentration of poly(I:C)

300 F 1 #=3;x4SD

450 L

400

350

300 -

200 +

150

100

50 I I I I I

0 —

PBS 1.5 5 15 50 150 500

poly(I:C ¥& BZ/(ng/mL)
concentration of poly(I:C)

poly(I:C) stimulation

poly(1:C)HI /5 TNFatk P ik

I'NFa gene expression after

IL-8 (B). TLR22 (C)F1 TNFa (D) 3&F 3=k

Fig. 8 Gene expression of IL-1f (A), IL-8 (B), TLR22 (C) and TNFa (D) detected by qPCR after poly(I:C) stimulation

3 itig
7 1 RE AN G 2R AP mE, A
%m?%%ﬁﬂﬂﬁﬁﬁEM%Mﬂ*,%Eﬁ

BIAKAT L = 9 s MR i AT 2K, I%
XI55 2408 AR 2R 5% . dESr ST AR
%%§Eﬁwﬁﬁﬁﬁﬁ%ﬁﬂ$&,m§A&
F 5T O 240 A R A A . AR T
2019 4F 10 H M5 1 246 fr il 22 20 20 vp 43 25 8 57
T SPG R, I Z 5518, A K
E, WA INETES T 75%. SPG 4l
¥— Rk, T35 5 SR e 4 55 A i 22
20 R AR

Ui R HEBR T RPN R 2 A AR (5 ), S
RIMIF B VE LGN R4 T H . FFO2E M
TE E AR IR B S O R A Bk T 5 R &k,
FHWE K BRI P N TR 55 1 36 0, S 38500
24 h A5 FEIL L, 48 h B 5 ERHR BR 5 1 L %
spek, ERIET, SF 0 2 AR R rE K TR

JHi T J5 B U E IL-1B . TNFa 1 TLR22 A ##8
A TR 5F 0 S ta e AN LPS
a2 M RIERF 2% L, %5 TNFa, IL-1B
A IL-8 ZEUT A sl LPS HI# SPG 45
IL-1p. IL-8. TNFa il TLR22 45 4 Fh 42 A1 56 3
H ik B# A THm, 5 LPS ¥ A48 in 2 15
5%, poly(I:C) Al LI BRI UL ), poly(L:C)HII T
35 112406 fa U TL-18 . TLR22 I TNFa 25 s
BB ETEP RS E SR SPG 4l i FE
poly(LC)iE S T 4 M RpEMEFEH TL-18, TL-8.
TNFa fil TLR22 f3RIA¥A A FIFEEE TR . Ui
DU Jif 22 W AR 5 40 T R 2 A G I e e oY o

B PR ok 3 8 0 B3 s F 9 3 PR T BB 1 FH O
o ARWFFT M R I A7 YL 5 i DK EGFP-N3
|5k v AN i I e D RN DRI S PN = S I
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Establishment, identification, and immunological study of gill filament
cell line of Schizothorax prenanti
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Abstract: Schizothorax prenanti is a rare fish in the upper reaches of the Yangtze River and used to be an
important economic fish in its production area. However, in recent years, due to diseases and environmental
changes, the number of Schizothorax prenanti in the wild has decreased sharply. Thus, there is an urgent need to
protect this fish species. The establishment of Schizothorax cell lines is a cost-effective method to protect its
germplasm resources. Since the establishment of the fish cell line RTG-2 in 1962, research on the establishment of
fish cell lines has developed rapidly. A total of 783 cell lines have been established from various fish tissues,
including embryos. However, thus far, reports on the establishment of cell lines from Schizothorax prenanti are
lacking. The establishment of the Schizothorax prenanti cell line not only enables the protection of its germplasm
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resources but also facilitates research on its living environment toxicology, nutrition, immunology, and disease
control without harming the existing population of this rare fish. Schizothorax prenanti can be infected with
Sreptococcus agalactiae in the natural environment, resulting in exophthalmos, surface hemorrhage, and
neurological symptoms, as well as marked degeneration, necrosis, and inflammatory cell infiltration in various
internal organs. Mucosal immunity is an important part of the immune system of this fish, wherein the gills, skin,
and intestinal mucosa constitute the first line of defense against pathogenic microorganisms. Thus, the
establishment of a stable growth of the gill filament cell line of Schizothorax prenanti will enable the study of
immune mechanism and disease control of Schizothorax prenanti. The most commonly used media for fish cell
culture are MEM and L-15, where L-15 is an amino acid-rich medium that does not require CO, to maintain the
pH of the medium. Among the 280 newly established fish cell lines in the world from 2010 to 2020, 180 use L-15
medium, accounting for 64% of the total. In this study, L-15 was used as the basis to prepare the Schizothorax
prenanti culture medium. The primary cell medium was based on L-15 medium supplemented with 5 ng/mL bFGF,
5 ng/mL EGF, 27.5 umol/L beta-mercaptoethanol, 100 U/mL penicillin, 100 pg/mL streptomycin, 0.25 pg/mL
amphotericin B, and 20% fetal bovine serum (FBS). The cell subculture medium was based on L-15 supplemented
with 5 ng/mL bFGF, 5 ng/mL EGF, 27.5 pmol/L beta-mercaptoethanol, and 15% fetal bovine serum. The cell
cryopreservation solution was made of 50% L-15 medium supplemented with 40% FBS and 10% DMSO.
Schizothorax prenanti with a body length of about 11 cm was taken and placed in purified water containing 500
U/mL penicillin, 500 pg/mL streptomycin, and 1.25/mL amphotericin B overnight. On the second day, anesthesia
was used, and the fish was wiped with 75% alcohol and moved to an ultra-clean bench. Ophthalmic scissors were
used to cut the gill arches and gill filaments, which were transferred to a Petri dish containing PBS. The gill
filaments were cut along the gill arch with a scalpel before rinsing five times in PBS containing 500 U/mL
penicillin, 500 pg/mL streptomycin, and 1.25 pg/mL amphotericin B, changing the PBS wash solution each time.
After washing, the gill filaments were placed in a petri dish containing PBS. Then, a scalpel was used to cut the
gill filaments into 1-2 mm® sections. A disposable Pasteur pipette was used to transfer the gill filament sections
into a 15-mL centrifuge tube, to which PBS washing solution was added three times to remove surface debris and
mucus. Then, the tissue sections were inoculated into T25 culture flasks, and as little medium as possible to cover
the tissue blocks was added, without causing the tissue blocks to float or move. The cells were placed in a 24 C
incubator for static culture, to which 1 mL of fresh primary medium was replaced after 48 h. Cell migration was
observed daily. When the cells migrated from the tissue section, 3 mL of medium was added to continue the
culture, which was changed every three days to remove non-adherent cells and impurities. In this study, a cell line
derived from Schizothorax prenanti (SPG strain) was established for the first time. The cells were isolated from
the gill filament tissue of Schizothorax prenanti with a uniform epithelium. These were then cultured with L-15
containing 15% serum and successfully passed to 55 passages in 15 months. Mitochondrial COI gene identification
proved that this cell was derived from Schizothorax prenanti, wherein the number of chromosomes in the
karyotype was 2n = 96. Cells stored in liquid nitrogen for 12 months can maintain over 75% viability after
resuscitation. EGFP-N3 plasmid was transfected into SPG cells, and marked green fluorescent protein expression
was observed. The viral analog poly(I:C) and Escherichia coli lipopolysaccharide LPS increased the expression of
immune-related genes, such as IL-1pB, IL-8, TNFa, and TLR22, indicating that the SPG strain can be used for
immunological and toxicological studies. In addition, this cell line also plays an important role in germplasm
preservation, exogenous protein expression, and in vitro biological studies of Schizothorax prenanti. Although
over 783 fish cell lines have been established in the world today, many of these have not been fully explored.
Furthermore, a major problem in the field of fish cell line development is that many of the developed cell lines are
not deposited in user-friendly cell banks. To facilitate the acquisition of this cell by researchers, the cell line
established in this study has been stored in the National Marine Aquatic Germplasm Bank (YSFRI-C-2020-SPG).
Key words: Schizothorax prenanti; SPG; cell line; immunological
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