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TEE: DA T#HEAFN-y) 25 5 Tk E @M 1 (Thl) % %8 A ke m B 72—,
85 P £ TFN-y #0 T4 -y 48 x B F (IFN-yrel) & 20 f KR R oh ik £ 57, ERMERE K
RILFAL, EARMATHE DE3 # &k ¥ & (C)IFN-y o CilFN-yrel E4% . £RE R, &
4 CilFN-y & g [ %A & &, 1 CilFN-yrel & g U R ¥ % . @ 3T 55 fn B AT fo i F 07 B AT
HART B4 CilFN-y fn CilFN-yrel E 41%& &, %% /D R4 4& T 2w ik, #iT Western
blotting ¥t K 13 4 P & FAnh B K. R KW CIFN-y 25w 24tk 5 CiIFN-
yrel 8 &8 XR ML, RZIF4, o FITC A8 8 2 #h3u ik ¥ A T % & 7 o Fo i R 40 i K
A4t . Wk, Western blotting 44 % 7x, # & IFN-y fn IFN-yrel 3 5 [& 41 K F R 7l 38 & &
WEFEIRTHEERG. RAXHE T w4 IFN-yrel 2w B FK, HARNFAREETA

T3k 5 0 7= Ao Ay o o B R

KR E A, IATHhE, E4EH; EwEiE, XN

FESHES: Q511; S942

T % (interferon, IFN) J&—2R4rEE M,
HAT &b . oMo f e i ohae. el
REYT, RIEEMNZE ., FoESERMmAe
Yioige, TR 3 RAE, TR, 1
AUFIIT AU w2l s, 1 BRI A IFN 42 5
ZA 0, AL IFN HA ARG, i B s
(Teleost) T # TFN &5 2 A~ f, B IFN-y FIF4
Z -y #1 & [ F (IFN-y related factor, IFN-yrel)®,

WFLsh#H, TFN-y 22 H CDA 4B T ik
CLA0fL 1 (Thl) 1 FH SR A 40 (natural killer cell,
NK) /=4, FEIHE Thl Kb AT B4 i &
FEEZAEH . IFN-y 5520855 J5 0% JAK/STAT
SRR T, S 5% 2R ) G R &,
S DO S5 NSRS B A SR I 1 S < i £
MESIY) (Gnathostomata) IFN-y & [K 2] B {57 1) 4
A3 AN FEERN, AR I RN
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CRRFRFERS: A

TEARR W Fh Z [ 22 50 W5 & 8L, BR IFN-
voOb, REFEBORAELE _ATHATIMEK
R B, B IFN-yrel, 124, TFN-yrel E&7ELIT
JLRp e g 2 5, WK (Siniperca chuatsi)™ |
4t (Carassius auratus)' . B &5 X210 (Ietalurus
punctatus)!'™ . 8 (Cyprinus carpio)'”. E i (Cteno-
pharyngodon idella)'" % . . 9k TFN-y 5 IFN-yrel
790 [ P A, H e ATTAE R K b AR e AH 4
HEAMFE R SEFS54, TFN-y fE50H 25 (Chon-
drichthyes) HEAFAE, 1M IFN-yrel H PLERGE, {UFF
ETHEE g mAT, B, —MiIAN, IFN-yrel /&
MTEN-y S i iRt S P 9 R IR ARG, TFN-y
55— 288 TFN-yrel £ H C 3 X305 A — >t & 1R
BORS 24 B2 2H 1) PR B 1 3% 4% 2 /5 5 (nuclear
localization signal, NLS) #&)5 . IFN-y i) 4= 424 1))
REC TE W o S P A9 BB R A B 20 B, T
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(Oncorhynchus mykiss). &0 F14x i IFN-y 7] DL {¢
P AR — S R (NO) Y™ AR B AT I 4 7R 19 FiE
J3 L R ST FL BN TFN-y AT A 1)
eV, VEME B MRREA R T BT R R,
ASTE) ) A TRN-yrel 78 W 25 20 B8 AT 25 JE e G g%
KA BT BE A — o 2= UL B,
IFN-yrel 2y [gM 40 F=4:, nIRES 5T ik
W RE, SiFLai® IFN-y A [A], f# IFN-yrel X}
Sk A 40 B P AR R B R R A 7 AR R 5 AR
NP HARSMIFSE R B, 4 ff IFN-yrel GBS R
Y TR 2 AR —E AL A A R R

BT B0 s TR 1) B0 028 27 43 BTS2 BIF 52 448 i 1R
TR IE DI e E 2 F Bt . HHEIA & IFN=y
I TFN-yrel . 5 [ 50 1A 1 % 79 4B AR 2> . Yoon
SR G 2 IR R i IR i 4 1 BE S £8 (Danio
rerio) I IFN-y HLva BEHUAR , ZPriknl T R4R
IFN-y 7§ 4 Western blotting A 1 43 #7 2", [ J5 ,
Matsuura £¢ 7 38 1 A% R G5 2 3K 19 T 4 (Seri-
ola quinqueradiata) IFN-y 35 FAAE A G & R 25 T
PATTREBUIAR, F) FH Western blotting FH1 I £ 22 W
B 56 (ELISA) X 11 248 A o i PR 4 TFN-y 28
AT TIRE . Fed, Hu %™ HE BUKE PR,
il £ 0T B TFN-y 19 PR sg BT, A b T B S5 4b
JELI 1 40 B TFN-y 4 i A i A8 4k . 2R, B
AT IE A T IFN-yrel 50 PRI IRIE . IR
5% WA TFN-y F IFN-yrel 09 20 i Sk 95 . SR 1 fig
AUE G IR, AL HI T s ali B E 4 &
H I B PLA, il i Western blotting, 52328 ¢
SN A X B v BT IEAT T 4558 o

1 PRSI

1.1 SRR

K W ¥F B (Escherichia coli) DH5a. E. coli
Rosetta (DE3) fil pET-21d (+). pcDNA3.4. AN
B 41 B 293(HEK293) £l g fH AR SE 56 2= R A7 5 /R
(Mus musculus) F1/)N 5LE #5875 40 M (SP2/0) Hrdb o
SR ATRAFE; His-Tagged Protein
Purification Kit I T VLJ5 5 A tH 20 A= Yy BB e A
FR 2y 7 ;5 Lipofectamine™ 3000 5% 4% i 77 & W) F
ThermoFisher(33E); StainBuffer ICytofix/Cytoperm
Soln Kit I F BD Pharmingen /A & (£ [H),

1.2 S
7] ik it
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MFEAEG Y (e D)y 3R

IFN-y (AGQ16236.1) Fl %t [FN-yrel (ACN56578.1)
FEP A IR . 519 30 Hh im0 42 138 4 Sk il
PP, BRI N His tag 91, N 5%
£, F5I9hasim T CT OnkLER).

#F 1 CilFN-y 0 IFN-yrel EE EHFRNESIPER
Tab.1 Primers for construction of CilFN-y and
IFN-yrel plasmids

B A R

gene names

B (5°-3")
sequence (5'-3")

PET-y F CATGCCATGG CTAGCGTTCCGGAAAATCTGGAC

PET-yR CGGGATCCCATCATCACCATCACCAT TTAGCTT

TTCTGGCGCTTGATAC

PET-yrel F CATGCCATGG CTTTTCGCTTCCGCCGCAGCAAA

AGC

PET-yrelR  CGGGATCC TTACTGAACCTTTTTGTGTTTCTCGG

B 6955 69 I A FL k09I CilFN-y/
IFN-yrel Y 5 21 544 k7 28 F pET-21d (+), PV
i A Neco 1 #1 BamH 1 . A RS 9H 18 H iy %
, KA R H 3R A B 32 8 pMD-19T
AR b, RN S MER A R A B R T 5
WE o K B0 IE I /) R A pET-21d (+) BB Neo |
1 BamH 1 FRIVEANVIEE T 37 °C AEEY], [l
Bty ) 7= 1 100 2 TR B S5 R AT I, B IO N
AL E. coli DH50 JRZAS M rh, Jl i PCR i
VEPHME R VE L A FIY , AP RS IR =
RE VA7

REZETMEONFIFRES LML KBl
7 ) pET-21d-CilFN-y Fl pET-21d-CilFN-yrel J&i %
AL Z E. coli Rosetta (DE3), Z874 74 PCR % 5E N
PHMERITETS, RS 50 mL LB 33t giid ik,
BeRZE S L LB EFEH P 37 °C K5 9% & OD {Hik F)
0.6~0.8 Iif, A A 1 mmol/L IPTG 5 S H 4 & 1 &
ik, CilFN-y (i3 2544 18 °C, CilFN-yrel 135
MR 37 °C, 4 BTN M Tk R Bk B L 9K (SDS-
PAGE) 43 #t & & CilFN-y-His 4 Al i PE B 1, %
His-Tagged Protein Purification Kit il it fr4tifk .
CilFN-yrel L& A AMRA, APk Z4E kit
TS SO

R RERARNBES DAL T
CilFN-y Fll CilFN-yrel J5i 4% 5 24 85 1 (60 pg/H) K
s 4 2 SPF 2% BALB/c M /N L (Fiv 44
H1~4 ), 3 YRR G g% JE DN A i R . BUN
FRUMBLIVE 48 e 55 SP2/0 4 fE, SR AR & AL AL

R E K224 F 7/ sponsored by China Society of Fisheries
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(PEG %) AT Rl G o il 6 40 i R e 1844 355 37 5
(% HAT) #F47855%, 1 ELISA J7 ik i i 540
JRIERT] o /N A E FIBTIR ELISA §ifiidk 5240 i
e KE F & oA RA R SR, 4T
S BSCHR,

FAR I i 43 9B CilFN-y Fl CilFN-yrel
2 B [X ¥ 9] 73 [ 25 pcDNA3.4 LR 635 ik I,

WY} BamH 1 F1 Hind M, 3515 pcDNA3.4-

CilFN-y F1 pcDNA3.4-CilFN-yrel ELA% B L0 FEk Tk,
4 U BE HEK293 4 il 42: %0 T 6 FLAB M35 S b, H
Lipofectamine™ 3000 4% Y15 &40 5K pcDNA3 4-
CilFN-y Fll pcDNA3.4-CilFN-yrel % i Jifi $i % Jx %
HEK293 4iiffirf, F 37°C 8537 38h 5, MAEH
43 WA Brefeldin A B = KAWHA), 4k4:
Wi g% 10 ho F RIPA 24 (% 82 FIBEH0 6I57)) 0K
RN, FEANAE IR S RO S BG = A ST )
FEP BRI EEEAS R EAEA
SDS-PAGE J5#:# %] PVDF % I, 5% [5RS04
B 1 h, —P0 (2% 5 0 B PH P 2= 50 98 4 e
IEW, 1 4FRR) 4°C R, VR, —Hr bl
EPHR 1gG, 1:10000) 8 F 1h, WS Odys-
sey CLx XA LT AMHOL AR R G RS

R G ARIE R MZENTE AR
frafifh, W1 mg 44k J5 0B F i iR 5 92 vh s
W (PBS) (pH 24 7.4) #&#7, JILA 0.05 mol/L NaHCO;
i pH % 9.5, -5 FITC JOCE TR, #OGRN 2h,
12 000 r/min /&3 250 B BRASHEE H, B TR 2
B FITC bR iA 57O R M E 5. bk
b i SE 90 Fh Ab AR KR 1 BT & oA R\ o8
B, EAALIRS% Qin 7,

R E S FAwdon B Ekaifkit
A&, A ERESE MR 100 °C 3k 10 min, 12 000
r/min &5.0> 2 min, SDS-PAGE Hi ik #6025 1 4l
FH ELISA J7 ik kil priAE fitk, FH PBS B R H B
afifb ik, 25 xR PBS; A BT (L3t
Fl IgG/HRP, 1 :20000), ARG, FIIAL
IRV 2R SO, W XL K (450 nm, 630 nm)
WOGAE

Faobhmla TAFRENRIIRE I
1% DrIFN-y (NP_998029.1) I DrIFN-yrel (NP_00
1018629.1) i [X )7 51 7i % & pcDNA3.4 HAZ FK ik
gk E, 240N YIEE N BamH 1 A Hind M, 345
pcDNA3.4-DrIFN-y Fll pcDNA3.4-DrIFN-yrel H #%
IR KL, $% L3R 7 P R fa 55 5 TR G e
% HEK293 4iiffirp . 14 24045 3 10 8 3T West-

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

ern blotting 7471, —HUN4lifkY GC4-IFNg, GC20-
IFNg. GC9-IFNgrel Fll GC21-IFNgrel #i{A& (fRFH 1
1t 400),

FARKHH LRI HEK293 41
Mo dE b T AEA B8R 0 6 FLANBE B R M, e
pcDNA3.4-CilFN-y . pcDNA3.4-CilFN-yrel B{pcDNA
3425 TR, IR 48 hE, FiEFHE, H PBS
THVEMGBEAN I 17K, 4% Z B P EERF 215 min )5,
I PBS ¥ UE 2k, HI& 5% FBS. 0.5% Triton X-
100 () PBS Zb ¥ 1 h, FH It 35F A 3 3 & 7 B FITC
FRiCHI R RN 12 200), FIRWEH 4 h,
PBS VE% 3k, FJ5 DAPIRE 15 min, &k
G, MABCZ KA, RO R A B R

(Leica SP8) TS . L
A m e R o A H pcDNA3.4-CilFNy

pcDNA3.4-CilFNyrel it i % Y& & HEK293 4ff ffd ,

Kigt 48 hm, JEEEIH AL 2 min, HEF PBS 1,
% Cytofix/Cytoperm Soln Kit 15d 15147 [& 5 18 1% ,
Poik o Ekalifb)s FITC % 6hRic idiiAk, H BD
Perm/Wash™ Buffer fii B¢ £ 300 uL (& 1 b

=1 :200); [FBHLAK N FITC Axic 9 1L FEHi /b
B 1gG1 (R BLEE S 1 500), 4 °C BEEHEE 1 h
FH 200 pL Stain Buffer 52 4, FH i =2 41 A A
(BD Accuri™ C6 Plus)i#F 1773 #7 o

2 4R

2.1 CilFN-y 1 CilFN-yrel F# EHE QR &
k54

¥ pET-21d-CilFN-y fil pET-21d-CilFN-yrel %
£ & E. coli Rosetta (DE3), fill A 1 mmol/L IPTG,
TEIE TR (CilFN-y ly 18 °C, CilFN-yrel 2} 37 °C)
TiEFERRIE, B EH E. coli Rosetta (DE3)
2 rt i R HE S AT SDS-PAGE 73 #1, 455 s
CilFN-y A ] % & A (K 1-a), 1 CiIlFN-yrel 1| Ky
AATEEE (K 1-b). 2Bl B R AR S o+
5 J2 A1 3845 CiIFN-y Fl CilFN-yrel 4% & 20 % 11,
SDS-PAGE 73 #1 .7k,  CilFN-y Fil CilFN-yrel 5 £
HEEAYIhR 0, REHEAAER .
22 HREBNBROMBERNUNES BriERAfl
BEE

ELISA #5017 SN 45 R s, 4 %5 CilFN-y
(&l 2-a) F1 1 5 CilFN-yrel (/8] 2-b) 7£ 128 000 1%k
P S B R AR RN Ty, R, $EHC 4 %5 CITFN-y
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@
1

F1 15 CilFN-yrel /Iy BREA T 48 i fil & BT i) 45
2% ELISA Wi 1%t J5 45 38 1% 9 #% CilFN-y Fl IFN-yrel
FHE: 2 32 e AR OBk, BT CilFN-y BH A 2% 58 98 4
Jo Ak ¥k 1gG1 W RS (3 2), TFN-yrel PH 2% 5 I8

20 —¢— IFN+y-1
s A TFN9y-2
’ —M— IFN-y-3

a -
o 10+ —@— IFN-y-4
0.5 F
0 1 1 1 1 1 1 1

1 23 45 6 7 8 9101112

TR 4L

dilution ratio

(@)
& 2

(b)
&40 CilFN-y (a) 1 CilFN-yrel (b) Z& H#J SDS-PAGE 431
M. EA S FEHE, 1. DE3 Ml L5, 2. DE3 By, 3. aifb/GELAEA; ~NH
Fig.1 SDS-PAGE analysis of recombinant CiIFN-y (a) and CilFN-yrel (b) proteins

M. protein marker, 1. supernatant of DE3 bacterial lysate, 2. DE3 bacterial pellet, 3. purified recombinant protein; the same below

YN RR AT 6 Bk 1gG1 WA (1, 5, 8. 9, 13, 21)
13 Bk 1gG2b WA (4. 15, 19) (GE 3), M
XF Rl SP2/0 35 3% LIS W, PR XS R e J5 1Y
N BRI

%(8) B —l— IFN-yrel-1
16 L A IFN-yrel-2
%g B —— IFN-yrel-3
2 10t —@— [FN-yrel-4
o L
0.8 ~
0.6 +
04 ~
02 ~
0 1 1 1 1 1
1 23 45 6 7 8 9101112
R
dilution ratio
(b)

SRR LE AN E

1.200, 2.400, 3.800, 4.1600, 5.3200, 6.6400, 7.12800, 8.25600, 9.51200, 10.102400, 11.75 %I (PBS), 12. BIHXT & (SP2/0

Bk LI

Fig.2 Determination of serum antibody titers in immunized mice

1. 200, 2. 400, 3. 800, 4. 1 600, 5. 3 200, 6. 6 400. 7. 12 800, 8. 25 600, 9. 51 200, 10. 102 400, 11. blank (PBS), 12. negative (culture supernatant of

SP2/0)
23 BREHIENFESEW
¥ LAk Thik  H% GIIFN-y Il CiIFN-

yrel JRAZ AL 1 L B A E AE R, H
R S 1 BRUPH MR 2 5C T 2 L R (1 2 4 F
F) #17 Western blotting 4347, 458 W7~, CilFN-
y HAJFAZE A (& 3-a) LA K CilFN-yrel 5 £ JFi#%
(K 3-0) 5 Ay /N B BH 4 4 28 98 20 it I
HW I KA T ESS A o CITFN-y i 4 5 /1 20 &
Bk (K 3-b). CilFN-yrel 19 9 5 1 21 5 i #4&

https://www.china-fishery.cn

(K 3-d) BE %I 5 HEK293 4 ifs i 3% 35 f CITFN-y
FI CilFN-yrel A B H, HILEEFEIX 4 MRbr ikt
fraifk 5hsid, IR e 5 ar 48 GC4-IFNg .,
GC20-IFNg Fl1 GC9-IFNgrel, GC21-IFNgrel,

¥ 5 AR E AN SDS-PAGE HLUk %
WRW, PURAIER T 90%, RHRPUAY & E
B (55 ku) FUREE (25 ku) 2 5588, S/ RAAERRE
I B RN BE A B (EAHAT (18 4).

FH ELISA J5 AT T HUMA 55 f 8, MR
S 3R R AR B B B A BOT B A, SR

HE K25 2: 3276 sponsored by China Society of Fisheries
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2 CilFN-y 23 EAERSNNER TR LEE
Tab.2 Titer determination and subtype identification of
CilFN-y hybridoma cells lines

# 3 CilFN-yrel 2 BAAKENMNER T REE
Tab.3 Titer determination and subtype identification of

CilFN-yrel hybridoma cells lines

%5  ODMH  HifkEzY ETRE) ODfH iR %5 ODfE  HifklEzY EraE] (0] 07 = RE 71K I
no. OD value Igsubtype no. OD value Ig subtype no. OD value Ig subtype no. OD value Ig subtype
4 0.812 Gl 18 0.647 Gl 1 0.275 Gl 15 0.429 G2b
5 0.840 Gl 20 0.674 Gl 4 0.617 G2b 17 0.482 M
10 0.794 Gl 22 0.621 Gl 5 0.277 Gl 19 0.734 G2b
12 0.462 M [ERER 0.040 8 0.454 Gl 21 0.331 Gl
negative control
9 0.572 Gl R 0.033
14 0777 Gl |PBS 0.028 negative control
15 0461 Gl PR 1.011 11 0273 A PBS 0.017
positive control
13 0462 Gl PR 0.716
16 0.570 Gl positive control
knM 4 5 10 14 15 16 18 20 22 knM 4 5 10 14 15 16 18 20 22
55— 60 =
40— 45 -
35— 35 .
25—
_— —— — o — 55 -
15— 15
(@ (b)
kM 1 4 5 8 9 13 15 19 21 kM 1 4 5 8 9 13 15 19 21
55 60 s
40— 45 -
35— 35 -
25—
55
o - - - - —— 15 - — —
(c) (d)

3 BREIMARGTIE
(a) CIIFN-y AR E A (b) CIIFN-y EHEE M (c) CilFN-yrel A JFEZE A (d) CilFN-yrel EAHMEH. F5 RN AR TR

i, [AIFR2FIEK3

Fig. 3 Screening of monoclonal antibodies

(a) CilFN-y recombinant prokaryotic protein; (b) CilFN-y recombinant eukaryotic protein; (¢) CilFN-yrel recombinant prokaryotic protein; (d) CiIFN-

yrel recombinant eukaryotic protein. Numbers of antibody clones are described in Tab. 2 and Tab. 3

=150 000xA/HTIEWE (4 L3R B 1/2 OD
{EL BT X5F f 1) B AR 76 B A5 4), GC4-IFNg. GC20-
IFNg. GC9-IFNgrel il GC21-IFNgrel HiiA&myik 43
WM2.6, 2.0, 22 F1 1.8 mgmL, Z5RER, GC4-
IFNg (& 5-a). GC20-IFNg (] 5-b). GC9-IFNgrel (
P4 5-c)F1 GC21-IFNgrel (& 5-d) 4 35 A& %505
H5.91x10°, 3.84x10°, 6.98x10° F18.53x10° L/mol,
FHLIE Y 4 vk PR E R AR . ik, H
FITC %63 %t GC20-IFNg Fl1 GC9-IFNgrel #E47
TR,

24 RXRMSH
G R BE L fa 3 s TR (Cyprinid) 28,

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

RGRFRIE, HEEFAELRE Y (R 4. A
HH At 1 & 19 B AR B 5 TR0 B £ fA IFN-y Fil IFN-
yrel & 1, SCW M T BE I fa B R G TR
(pcDNA3.4-DrIFN-y fil pcDNA3.4-DrIFN-yrel), 7E
HEK293 il Jifd 1 238 5 L5 fi IFN-y 1 IFN-yrel EA%
M, 74T Western blotting 707, 455 Wk, i
HIPUARGRIFMERERE, GC4-IFNg (14 6-a)
F1 GC20-IFNg (€] 6-b) AN BE 1 IFN-y ELAZ B
HEE, M, GCA-IFNg FUARALK I F] 1 44y
23 ku [y CilFN-y B ¥ 4 & (1 %7 , {2 GC20-
IFNg HLARKM ) 2 > 2540 (23 F1 19.6 ku), CilFN-
y B HIE A T8N 19.6 ku, W1 7E HEK293 40 Jif
R IE W) GilFN-y £ /D7 2B . [ AL,

https://www.china-fishery.cn
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(@) (b)
[l 4 SDS-PAGE #&MiA4t &
1. GC4-IFNg, 2. GC20-IFNg, 3.GC9-IFNgrel, 4. GC21-IFNgrel

Fig. 4 SDS-PAGE of purified antibodies
1. GC4-IFNg, 2. GC20-IFNg, 3. GC9-IFNgrel, 4. GC21-IFNgrel

1.6 1.8 -
14 | o
N 1.4 |
12 + N\ 15
a a N\
Y
S 10+ © 0t N\
\ \\
0.8 |- "'_x.\_ 0.8 \
\ 0.6 L \.\.
0.6 | v N
: : : 0.4 : : :
100 1 000 10 000 100 000 100 1 000 10 000 100 000
TR AL TR 4L
dilution ratio dilution ratio
(a) (b)
24 - 24 -
a1 | T 221
18 L \\ 2.0 r \‘\\\
S s | g AN
1.6 |+ A
ol \
L2 r 14 AN
N
09 | 12} N
0.6 : : : 1.0 : : :
100 1 000 10 000 100 000 100 1 000 10 000 100 000
TR AL R4
dilution ratio dilution ratio
(© (d)

5 ELISA #MiniFB9=FE
(a) GC4-IFNg, (b) GC20-IFNg, (c) GC9-IFNgrel, (d) GC21-IFNgrel, F[F]
Fig. 5 Affinity of antibodies detected by ELISA
(a) GC4-IFNg, (b) GC20-IFNg, (c) GC9-IFNgrel, (d) GC21-IFNgrel, the same below
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% 4 CilFN-y/CilFN-yrel 5 DrIFN-y/DAFN-yrel fY
— ¥4 (£T) fEE (BL)

Tab.4  Identity (lower left) and similarity (upper
right) between CilFN-y/ CilIFN-yrel and
DrFN-y/DrIFN-yrel %
jfns CilFN-y CilFN-yrel ~ DrIFN-y  DrIFN-yrel

CilFN-y 41 93 43
CilFN-yrel 21 41 76

DrIFN-y 83 18 41
DrIFN-yrel 23 60 21

CilFN-yrel $i/& 5 DrIFN-yrel FA%E 4 T3S LW,
{HAERT M CilFN-yrel FLAZ & BT &I, GC9-IFN-
grel (& 6-¢) LA I 2 2 25 B &2 454F (18 Al 23
ku), GC21-IFNgrel (8 6-d) HLIRER T K 00 3) |iR
QEAA AN, AT E] T 2 35 ku SR, T
CilFN-yrel EA% 8 4 HE IS5 30 18 ku,

25 RIBRADH
4 CilFN-y/IFN-yrel H. ¥ 3¢ 15 Jit # % Ut &
HEK293 4ii i ', 5 FITC 5 ic (9 GC20-IFNg

ku 1 2 3 4

60
45

35

111

25

Ju—
W

ku

60

45

35

I 111:-

25 - -

—

15
(c)

GCY-IFNgrel 17 &, X B4 R Y pcDNA3.4 25 3%
BRI 4. FH DAPL X ARl A% g o, S5 R HoR,
GC20-IFNg Fll GC9-IFNgrel B 72 [ Hi 14 1 g 11 )
AEE R B A P 7, 9 ELTRUA A 2 P 7 T 40
W I IR IR R R EOLE S, £
AR S ) A B B s BE PR B RAF AR, AT
FH T 55 086 I CIIFN-y 1 IFN-yrel 43-W4 20 g
(FIhiR) o
2.6 RAHBAARSHT

4 CilFN-y/IFN-yrel EAZ JiUki % Y« & HEK293
4ifrf, FH FITC #5ic ) GC20-IFNg Fil GC9-IFN-
grel AT, [FIRIGLIAH FITC FRic iy =40/
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1. ¥ pcDNA3.4-DrIFN-yrel Jfi #i; 2. # pcDNA3.4-CilFN-yrel Jit ¥i; 3. # pcDNA3.4-DrIFN-y Jfi fi; 4. # pcDNA3.4-CilFN-y Jii ¥i 5

pcDNA3.4-CilFN-y JfUki: 6. # pcDNA3.4-DrIFN-y i KL: 7. % pcDNA3.4-DrIFN-yrel Jfiki; 8. %% pcDNA3.4-CilFN-yrel J5i ki

Fig. 6 Cross reaction of C. idella antibodies with D. rerio type Il interferons

1. pcDNA3.4-DrIFN-yrel; 2. pcDNA3.4-CilFN-yrel; 3. pcDNA3.4-DrIFN-y; 4. pcDNA3.4-CilFN-y; 5. pcDNA3.4-CilFN-y; 6. pcDNA3.4-DrIFN-y; 7.

pcDNA3.4-DrIFN-yrel; 8. pcDNA3.4-CilFN-yrel
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Plate Immunofluorescence analysis of GC20-IFNg and GC9-IFNgrel antibodies
1-3. pcDNA3.4-CilFN-y; 4-6, 10-12. pcDNA3.4; 7-9. pcDNA3.4-CiIFN-yrel; 1, 4, 7 and 10. DAPI; 2 and 5. FITC labeled GC20-IFNg; 8 and 11. FITC

labeled GC9-IFNgrel; 3, 6, 9 and 12. merged image
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Fig. 7 Flow cytometry analysis of GC20-IFNg and GC9-IFNgrel antibodies
(a)-(d). pcDNA3.4-CilFN-y; (e)-(h). pcDNA3.4-CilFN-yrel; (a), (c), (¢), (g). the cell populations (E1) of HEK293 cells stained with IgG1-FITC, GC20-
IFNg, IGg1-FITC and GC9-IFNgrel antibodies, respectively; (b), (d), (f), (h). the percentages of positive cells using IgG1-FITC, GC20-IFNg, IGgl-FITC

and GC9-IFNgrel, respectively; SSC-A stands for lateral scattering; FSC-A stands for forward scattering; blue-orange indicates increases of cell numbers
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Preparation and characterization of monoclonal antibodies for
type Il interferons in grass carp (Ctenopharyngodon idella)

ZHU Xiaozhen, WANG Junya, JIA Zhao, WANG Zixuan, WANG Bangjie, ZOU Jun”
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Type I interferon, also termed IFN-y (IFN-y), is one of the key cytokines involved in the immune
response of T helper 1 (Thl) lymphocytes. Fish and mammalian type II IFN-ys are homologs, but unlike mam-
mals which contain a single copy of IFN-y gene, teleost fish have two duplicated copies, namely IFN-y and IFN-y
related (IFN-yrel) factor. To date, the expression and functions of fish IFN-ys have been well documented,
however fish IFN-yrels have not been extensively investigated. For example, the cells producing IFN-y and IFN-
yrel are unclear, whether they have differences in functions has also been debated. In this study, the IFN-y and IFN-
yrel recombinant proteins of Ctenopharyngodon idella (Ci) were expressed in E. coli DE3 cells. The results
showed that the CiIFN-y protein was soluble, while the CilFN-yrel protein was insoluble. The recombinant IFN-y
and IFN-yrel proteins were purified using affinity chromatography and size exclusion chromatography and used for
preparation of monoclonal antibodies in mice. Four antibodies with high specificity and affinity were obtained
after screening by Western blotting. It was revealed that the monoclonal CiIFN-y antibodies did not cross-react
with the CilFN-yrel protein and vice versa. Two of the antibodies were labeled with FITC fluorescein and could be
used for immunofluorescent analysis and flow cytometry. Further, C. idella IFN-y and IFN-yrel monoclonal anti-
bodies could not recognize their respective homologs from Danio rerio. To our knowledge, this is the first study
reporting the preparation of IFN-yrel monoclonal antibody in fish. The availability of CiIFN-y and CilFN-yrel
monoclonal antibodies will provide valuable information to investigate the cellular sources and biological func-
tions of type Il IFNs in C. idella.
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