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A, I S A5 AT 3nLGR6 TEM = 2 S5 AR R4, (45581 3nLGR6 1] ORF 4 2874 bp, #wi% 957 4~
IR TMHMM 2.0 TUZ R (A 7 IRES R A5 I8 R LU A4 43 928 B 3nLGR6 55 H At A B #1119 [R5 1 e v
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Molecular characterization and polyclonal antibody preparation of

intestinal stem cell marker LGR6 in Xiangyun Crucian Carp 2

HU Nie-wen, TANG Yi-yang, FENG Meng-zhe, ZHOU Ze-jun”
(State Key Laboratory of Developmental Biology of Freshwater Fish/College of Life Sciences, Hunan Normal University,

Changsha, Hunan 410081, China)

Abstract: [Objective] In this study, the intestinal stem cell marker LGR6 of "Xiangyun Crucian Carp 2" was cloned, and we
analyzed the molecular characteristics of LGR6 and prepared its polyclonal antibody, which provided an important tool for the
subsequent research on the molecular mechanism of LGR6 in maintaining the homeostasis of fish intestinal mucosa. [Method]PCR
was used to clone the ORF sequence (3nLGR6) of Xiangyun crucian carp 2, and bioinformatics analysis was conducted by
InterProScan, TMHMM Server 2.0, SignalP 5.0, SWISS-MODEL, MEGA 11 and STRING. The 3nLGR6 recombinant protein was
prepared and purified by the prokaryotic expression system and immunized mice to prepare polyclonal antibody. After that, this
prepared polyclonal antibody was used to analyze the distribution of 3nLGR®6 in the intestinal tissues of "Xiangyun Crucian Carp 2"
by immunohistochemistry. [Result] The ORF of 3nLGR6 is 2874 bp in length and encodes 957 amino acids. TMHMM 2.0 predicts

that the protein has seven transmembrane domains. Homology alignment and evolution analysis showed that 3nLGR6 had higher



homology and a closer relationship with other teleost fish. In addition, we expressed and purified the 3nLGR6 protein using a
prokaryotic expression system, and prepared mouse anti-3nLGR6 polyclonal antibodies. Immunohistochemistry result showed that
the antibody could specifically recognize the intestinal endogenous 3nLGR6 of Xiangyun crucian carp 2. [ Conclusion ]The structure
and function of 3nLGR6 are relatively conserved. The 3nLGR6 antibody can specifically recognize the LGR6 in intestinal tissue of
Xiangyun crucian carp 2, which provides important data for further study of the function of 3nLGR6.

Key words: triploid fish; stem cells; LGR6; prokaryotic expression; polyclonal antibody
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[ Y Wl 2 52— Ao B SR = A f, & DAV B 4 JR 4R S0 A (2n=100) L8 Ji7
UHTEAR(20=100), FIFIZEARAS, G2 E R BMEMERE AT & B MR AR 2 1 S 8 U 45 A ) 1 3
(4n=200), #R 5 LIUEPE 250 R = £ M 20 0 0y REAS © P 5 IR DU i A D 60 Dy A2 AR G AZ SR AT 1) SR YR = A A
(Bn=150)(XI/>ZEEE, 2010). W 2 SRR, PLdbumRae /75E, AR 7005 0 R BT i,
BABEMEFMECR S, 2011). HEAUR ERITEAIRICES B, 382 Hom K % 38 B ORI IE
55, 2015). JWATE IR ARIE T 2 51k AR T T A5 38 B B 40 AN D BERRAS, 2 T s f AR (e e, B T (RN
Ty E 2 (Gehart et al., 2019). FIEHSRAEDEE NG ST —, I bR AIRALT SRR 1
G E A, ARSI 7 N 20 5K (Barker, 2014; Date and Sato, 2015). J7iE 405k
I o 2L A IR A TE T b R 40 M () S BE BT, DA R FLE SR A+ BE i ) B (Marshman et al., 2002). ‘&
TRARELTAIN G EOMIZIA LGR6 & M7l T4 ubs £ 2 —, (HXT LGR6 & 152 5 %
= 2 SiHE ARSI UM AR WARE . R, R A 2 5 LGR6, ERMTH LR T HIRAE, JEikT IR
BRI 2w iikfl %, AR LGR6 fEMl = 2 5 Fa R it B ks b i /E R MLHIFT N kAt . LAt A
it Fiidk e 1G B AR ERSZ AR KR (GPCRs) » =& HAZ AW i o+ 8 52 A6 # 2 — (Bockaert and Pin, 1999;
Fredriksson et al., 2003), HXFBZE . WAL B o ARSERIBEUH KB, 875740 &R0 S 5
0Bk I B (Hilger et al., 2018). & & @ MEE T G FEAMBEEZIALGR)Z GPCRs FI— MK, H
FHIERAFLE 1A 7 RIS AE FI S — R AL R R 74 K M A 45 7 B (Barker et al., 2010). #&#fE RGEK
BT, LGR ATEA43 9 AL By C =FEAY: A BUE4E: LGR1. LGR2. LGR3; B B fFE: LGR4. LGRS,
LGR6; C ZUfu$E: LGR7. LGR8(Barker et al., 2007). Barker £5(2007)X &Nk R iB 25051k, KI/N
A LGRS HpiEgufil 2 2 6t HIGTE K BUA T2, Snippert £5(2010)tH KLU T75IEN] LGR6
F2e /N BB g TR 57 Ik BB B AR T A PR bR e . R, (R f 28 T 0 i T A 7T R A R
LGRS WHR[FEY, REweMrilEl LGR6 HF, HRERIZL LGR6 MTANM &IHE {EM AL+ LGRS
A LGR6 FIT&FH [ B BE(Deguchi et al., 2012). [AF Hirose 25(2011)tH 7% /£ 5 & i v & B LGRS HIFITEY)
AN, FEBE S f A 5T KB, Wnt/B-catenin {5 5@ B ] A% LGR6 11k, 5 H IR & & VI KOL
WiPE, 2019). {H, ST HME TAMbr &Y LGR6 FIFERA A B =, iR A r ik a2 igiE
TR RIE. [ARRAUANSY BAT, XT =AM 2 SH4ME. B HERBHERHE. EFRmK
Sy R RE F1 0 M55 TH O RGN T (BRI, 2013; VFCE5%%, 2018; Liuetal., 2018; Ren et al., 2018;
Xiao et al., 2019), TMHPUHEALE]FIFHCH AL T VI8 AR R BL(REI%EE, 2015). Bh4h, R T-Hf,
Py 0 55 1 2R 1 i B T A0 i bs Bt O A YD B T (Hirose et al., 2011; Deguchi et al., 2012), {HA32RH/L
FHIR ) £ 2 i T T A L oA o DM ke 1) S St i i ] 400 e P U = Y 2 5 i3+ Al s 5% LGR6(3nLGR6),

i



FEBEAT HE RS BRI K 2 se Ui %, DA M8 T 40 B A FE AR R = 0 2 5 g el a4 fit 2
ZTA.

1 RS

1.1 RIesH

W= 2 ‘5 cDNA HHE M@K IR B A5 B 5 S = SR, I RAFAE-80 °CUKAH
KA # TransSo F1 BL21 Bz Al B b & X ESAEME AR AR A ; pMD-18T #if£. Ex Tag DNA %
G AN DIREE H oK% TaKaRa A ] SRR ARG R A 7 & i SanPrep £ 3X DNA i [H]
WA & B A Marker W B 2B TAY) TRE(EEBRBERAF .

1.2 3nLGR6 BEETE

G GenBank CL A 14 8 LGR6 FE[H FEH1(XM_026199275.1)¥% 11 1 % 514: L5148 : 5'-ATGTTG
GTGGTGTTACTGAT-3', 5% N: 5'-AGAATGAGTTGAGAGATGCG-3'. LAl =l 2 5 T cDNA Syt
%, 347 PCR 748, PCR X MNAAK % 20.0 uL: ¢cDNA £54% 2.0 pL, 10 x Ex Tag Buffer 2.0 uL, 10 mmol/L dNTP
20puL, b FU##5I4% 1.0 uL, Ex Taq 0.2 uL, ddHO 11.8 pL. ¥ HFEF: 94 °CHiAEYE 5 min; 94 °C 30
s, 62°C30s, 72°C120s, AT 35 MEIF; 72 °CLEAH 7 min. HX 3.0 uL PCR 3/ W)iEAT 1.0%B 5 b sk
I HL UK 73 M7 o 4§ SanPrep #£3X DNA Ji [FIYSGR7R S0t PCR P=403EAT VI IS 24L, K PCR 4lifk =4
KRG ERVEM R R A R .

1.3 3nLGR6 £4MEEFENH

f# F BLAST(http://blast.ncbi.nlm.nih.gov/Blast.cgi) #f 17 /3 41 [ J5 ¥ L& %F 70 #7512 H  InterProScan
(https://www.ebi.ac.uk/interpro/) il &5 1 544 T Agds, LA TMHMM Server 2.0(https://services.healthtech.dtu.
dk/service.php? TMHMM-2.0) Tl & [ %5 I 45 #4945, % F ExPASy Proteomics Server(http:/ca.expasy.org)ffE 3
RIEBFH . 1 TR EEHE(ORF) 43T & it S AE (Mw) R EE 8 25 F 5 (pD) PN 2% KA SignalP 5.0 Server
(https:/services.healthtech.dtu.dk/service.php?SignalP-5.0) 7 #ll & H 1 5 Ik ; F| A PSORT 1I Prediction
(http://psort.hge.jp/form2.html) T M V.40 ffg & 457, {1 SoftBerry-Psit(http://linux1.softberry.com/berry.phtml?
topic=index&group=programs&subgroup=proloc)i# 17 Z £ I /7 F1| i D) 5e or sl 704 T, 73 48 UCL-CS
Bioinformatics(http://bioinf.cs.ucl.ac.uk/)f1 SWISS-MODEL(https://swissmodel.expasy.org/interactive) i ill| &
T SRR R Blast #HT 2 EF AN, FFLL MEGA 11.0 H )45 #:7%:(Neighbor-joining) 14 i R 4t K
B . 81 Bgee(https:/bgee.org/) B 4 FE AT ER A A LKL M, HHET STRING £k &
(https://cn.string-db.org/) 1T PPI W2 HAE 34T Al GO F KEGG & £ 704 -

1.4 3nLGR6 BiZFIA. #hiLHn% spEinidsl&

DA 2= 881 2 5 BFAE cDNA AR, {#H 514 5'-GGATCCGTGCTGGAGCTGTCACACAAT-3'(FRIZE N
BamH 1 BgYIA75)5 5-CTCGAGCCGTACCACCCAACTGTCAA-3'(FRIZ N Xho 1 BEVINLS)PCR 418
3nLGR6 (1] ORF #5357 F(5 350 fii~5 557 A 24 0R). PCR JBAA R 20.0 uL: cDNA 4R 2.0 uL, 10xEx
Tag Buffer 2.0 uL, 10 mmol/L ANTP 2.0 uL, F. FUE54)% 1.0 uL, Ex Taq B 0.2 uL, ddH,O 11.8 uL. 4~
WREF: 94 °CTIAE 5 min; 94 °C 30s, 64°C30s, 72°C 60s, HEAT 35 MEI; 72 °CZEMf 7 min. ¥f PCR
PEVIEGERE T 84k, WFRAEIEFERH BamH 1A Xho T WUIEEY] T 404k, BICHMA B, EEE
pET-32a(H)iiki. ZidiEibiEse:, BREPHPETCRE, I3 30E Uk A 2 i I (i % N pET32-3nLGR6).

P R D B B AH BURL pET32-3nLGR6 #Ab NK B BL21, Z 544 pET32-3nLGR6 ] BL21
PE(50 pg/mL Kan) B T#2IK 37 °C, —IRIEHZE ODe0o=0.5, M IPTG BHE (LK E 4 mmol/L), 18 °CF 110
t/min (RRCEE S 8 he HEOEEOWERK, 7 LiEBR, M 5 mL MR ESREE. W8S



R R TW, TAE 3 s/k, [0 10s, & TAERE] 5 min, $R1E 40%, B4, BAEE, 4 °CEL0
B RIEWRIYTIE . KU 8 mol/L JRE I Buffer B(pH 8)H 2 ZLfMH, MG ZLMBINN -1 i IR ARAE 4R TR
Y TARE(EE B A IR AT . XM pH N 6.3+ 5.9 F14.5 ] Buffer B ¥elid:T, UL, PBS
FENTIE, SDS-PAGE Krie it iR . k4 8 JHW 1 BALB/c MEME/N B Tl s bl 4% bk 7iaf
WWEHAEARE, H5HKTEEEA(Sigma)FARBUREG EAMN, EEE T2 mEd. 21d/5, EHEASHIK
A FEAAE(Sigma) EARFUR G B I, MR T 2 0 7 d EIREKEUL T BB O0EH, 4 CHE
Wa, W EEER, 7% 20 L/, -80 CIRAE.
1.5 3nLGR6 fEH =] 2 SAALFRIN T

W 2 5 5 M H VA WD) v i 48 3L oK 0 SR B AR ) 2 [ 5 Ui S R A7 SR it o KR 27 10
AED T ORI RO, BREEEK . KU AR AERT IR SR phi R, 100 °C R HUEEE 6 mine H 5%
21fl 37 °CEH A 30 min Ji&, I R4 I HTILIE (1:500), 4 °CHFE LR . Z 51 Cy3 Fric 2PN R Pk
WA T, 1:1000), &R 37 °CHEE 1 hs PBS-T iG%E 3 ¥k, BEOEHI DAPI[A: TAEY) TAZ(_ i) A R
AF, WPV KE ], ORI
2 GR57Hh
2.1 3nLGR6 BEE7[E

i 1S 2 3nLGR6 FE[F ORF J7 414 2874 bp, 4l 957 NREIEMREFE(E 1-A). £ InterProScan Al

TMHMM 2.0 F 7 Br B, e N iy 1 AR BRE R 7 450, C iy 1A 7 IRES LS5 #4935 GPCR(G
A BB S5 /(& 1-B).

1 3nLGR6 &R FHUNLER



Fig.1 Prediction of 3nLGR6 structure
A GERPIEIRINAR: B: BEEASHIEE R, C: 55 IRTRINE R

A: Domain prediction result; B: Transmembrane domain result; C: Signal peptide prediction result

2.2 3nLGR6 ERRAVIEIL M RFUNLER

ERZAEYS, FE5EFEESEQTEANNRME, BEEEESIKEERER THI% . FIH SignalP
5.0 XF 3nLGR6 #E4T N g5 5 MR 4 R T30, 285 TR R LA "8Gy F1 "Ser [RIAFE & Lo WA B % Sec 55K,
Redl 1 28445 5 Ikl SPase 1 2f# (K] 1-C). ExPASy 45 R E7x, 3nLGR6 MR 25k 14862, -+ 4514
TN Ca736H7456N 124001382848, FLIR 7 FEZ) 105.4 kD, FREZEH S (pD) AN 5.44. 2 TR RECN 106.18, &
SEYSEKPER 0.184, AFE RECH 49.64, =T HIMH 40, RIIZE A NATREHUKIEE . Z5EALE 280
nm Ab T EE /R G R E0CH 83320(mol/em), AR B I IR EE AT I E 3nLGR6 5 IR . BRI SR IR ik ik
(Asp+Glu) S 0N 90 >, Bl 2 FE R (Arg+Lys) 2 £ 58 4>, N KL dh 2 FE MR 2 i 2 IR (Met). {ERELE
UK AT B p R IE R R KT 20 F110 h, B EREAE KT b k(T F 35 . R PSORT II
Prediction 47 A E AL TR, 45 R E7R: 3nLGR6 A T4 B rTRetEf K, N 56.5%, HUCHN K,
AREMEN 17.4%, 1AL T4 P T BETEE YA 4.3%, HfED 3nLGR6 & AfFE T40MmE b, Sl Nt st
2t (Fredriksson et al., 2003)—%(. FH] SoftBerry-Psite Tl & BIZ IR FH) 5 A 3 ™ N-FEFALAL &,
18 M BRAG AL (8 AN EE UG C BEBRAG AL £, 9 /NS 25 1 N 1L R ALA A1, 1 AR S BRI B R A 1L 1),
10 /> N-E BT SR 16 MR C- AR i #5540 %5
2.3 3nLGR6 EARMSREMHTINER

FIFH UCL-CS Bioinformatics Tl 8 H 2254, 25K E7R, 3nLGR6 [F4Ih4a K Z i B2 5 H
AR e L, D B E IR S 5 A AT B 45 (B 2-A), 5 GPCR [ 7 RIS T o B2 E4F fAHM) & (Barker et al.,
2007, 2010; Hilger etal., 2018). ¥ LGR6 /7 ¥#2%2 4 SWISS-MODEL, H #)#¥ 2 [FJf & AERR, 153
LGR6 = 557 (& 2-B). LGR6 541 5 SWISS-MODEL %3 J& H 45 25 [ 4bsr.1.B £ 51 [A]J5 1% (Sequence
identity) Ay 61.85%, m T 40%K BZIF IR T F T W0 % 8 2 = 4E 450, H B A 5. GMQE
fE°5 0.42, GMQE fH7E 0~1 ZI8], B4aT 1, @B EREF:; QMEAN fAX [A]9-4~0, AHH QMEAN
fHN0.72, G T 0, JFHIULECEELF o [F) B AN =G0 45 46 Tl 25 SR AR Re T H L 2 IS TS 45 M%7 20, 5 GPCR
B4 S A F (Barker et al., 2007, 2010; Hilger etal., 2018).



B2 3nLGR6 MERLEEHITNE R
Fig.2 Advanced structural prediction of 3nLGR6
A: TG B: AR T

A: Prediction of secondary structure B: Prediction of tertiary structure

2.4 3nLGR6 HRNEM L X FAEIL 53 #4551

BLAST [FIJgEEEXT 0T B, W = il 2 5 LGR6 5 HAB R LGR6 = & FVR(E 3). Hrb, 5 ff
PRBE S (B B, SR RIARBLE A 92.28%, 5 A A/ B A AHAAE 2353 H 64.45%F11 63.52% . K| FH MEGA11
f’) Neighbor-joining ¥£(NJ), ¥4 3nLGR6 Z MR 7 51| 5 HARM Bk £ R G0 (Bootstrap=1000), %5 H TR
3nLGR6 % (W] & 5 H A AEE A [ — Wik(E 4), RPEGRITREE LR,



3nLGR6 ———— SEfeToET
Onychostoma macrolepis —————- S PTDLEDMT
Pii hales p. I SEMPPDLACMT
Danio rerio S PTDLEEMT
Tripioph ibet: COWTELFDSUV
Chanos ch SOWESNLERT INNLTEIQ
Clupea harengus SAMPGNLEEMT INNISEIQ
Homo sapiens SANEGDLDEMT.
Mus SVIjEADLDEMT.
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Fig.3 Alignment of the sequences of 3nLGR6 with other
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ECLEVNGLESINCSSFPREGHCHESS PIASHL
LLLRREGSTPAGGCGLSGGGGEQPSGEAFASHV -
LLLEAREGATLAGCGSSVGGCALWPSGSLFASHL——

3 3nLGR6 REBRFFISH b MBI ELREL X 25 R

species

Identity
96.97%
93.73%
92.28%
87.13%
79.31%
76.91%
64.45%
63.52%

GenBank &3¢ 5 N: Onychostoma macrolepis: KAF4096970.1; Pimephales promelas: XP_039545814.1; Danio rerio:
XP 017209265.2; Triplophysa tibetana: KAA0706848.1; Chanos chanos: XP_030623683.1; Clupea harengus: XP_012671233.1;
Homo sapiens: NP_001017403.1; Mus musculus: AAI41211.1
GenBank No.: Onychostoma macrolepis: KAF4096970.1; Pimephales promelas: XP_039545814.1; Danio rerio: XP_017209265.2;
Triplophysa tibetana: KAA0706848.1; Chanos chanos: XP_030623683.1; Clupea harengus: XP_012671233.1; Homo sapiens:

NP _001017403.1; Mus musculus: AAI41211.1
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Fig.4 Phylogenetic tree of 3nLGR6 and other species based on NJ method

2.5 13 LGR6 HIALARIATIMLER
FIH Bgee #2275 8 LGR6 HIHARIAEN, R KI LGR6 fEH 15U HRIL, BHAE
MR il o () ik B i (8 1) %45 A T R LGR6 (ERE& 4 b ik 4t T BB S 4

# 1 Eif LGR6 HLALRFRIEIER
Table 1 Tissue expression of LGR6 in Oryzias latipes

BT Anat. entity 1D ZHZ Tissue HE42 154> Rank score Fikf34 Expression score 5 kIR Source
UBERON:0000206 M e 1.22e-4 62.71 RNA-Seq
UBERON:0000922 i) 2.95¢-4 44,81 RNA-Seq
UBERON:0002385 WA 0.011 4481 RNA-Seq
UBERON:0004734 Ji i i 4.40e-4 41.54 RNA-Seq
UBERON:0000948 O 0.024 38.21 RNA-Seq
UBERON:0000473 T8 0.032 37.05 RNA-Seq
UBERON:0000080 SRRy 0.039 31.89 RNA-Seq
UBERON:0001474 e 0.051 18.51 RNA-Seq
UBERON:0000160 N 0.375 24.41 RNA-Seq
UBERON:0000307 AN 0.624 24.87 RNA-Seq

2.6 3 LGR6 HIMEEIFUNLE

FIF STRING #i#i &, R BIPE 1 LGR6 A ez HARKI(E] 5-A). 45 R A5 LGR6 1EHE )
LN F: LGR4. RNF43. RSPO2. CTNNBI. APC. CTNNAI. GO Fl KEGG && 04 REKW: Lgrd.
RNF43. RSPO2. APC B FEW Ik Wnt 5518 ; CTNNBI. CTNNAI 2:[KH £ 2P ) Adherens junction
55 1EEE (& 5-B flA 5-C).



A 15po3

mr2

; B
‘ Biological Process (Gene Ontology)
ENSORLP00000009051 GO-term description countin network  false dlSCDVéf!( rate
. AK1 G0:0038018 Wnt receptor catabolic process 20f2 0.0017
oE G0:2000053 Requlation of wnt signaling pathway involved in dorsal/vent. 20f7 0.0075
A G0:1904781 Positive regulation of protein localization to centrosome 20f8 0.0090
60:0036353 Histone h2a-k119 monoubiquitination 20f8 0.0030
GO:0048884 Neuromast development 20f 1 0.0134
Molecular Function (Gene Ontology)
GO-term description count in network  false discovery rate
G0:0045295 ‘Gamma-catenin binding 30f5 7.87e-05
60:0070016 Armadillo repeat domain binding 20f5 0.0204
GO:0008013 Beta-catenin binding 50f63 2.22e-05
60:0035257 Nuclear hormone receptor binding 30f88 0.0461
GO:0061629 RNA polymerase ll-specific DNA- bmdmg transcription factor 40f184 0.0286
ENWMQGN G0:0061630 Ubiquitin protein ligase activity 40of 221 0.0459
Cellular Component (Gene Ontology)
GO-term description count in network  false discovery rate
60:1990907 beta-catenin-TCF complex 3of8 0.00024
G0:0030877 Beta-catenin destruction complex 20f6 0.0209
G0:0005911 Cell-cell junction 50f 459 0.0487
[o3
KEGG Pathways
pathway description count in network false discovery rate
0la04310 Wnt signaling pathway 9of 127 1.23e12
0la04520 Adherens junction 3of65 0.0041

5 BEiSfa LGR6 KIMKZEI EIEE
Fig.5 The network of zebrafish LGR6
A: P fH LGR6 ML BAEETMZE R B: GO BEAMTER: C: KEGG BHESMER
A: Prediction of LGR6 network from zebrafish; B: GO enrichment results; C: KEGG enrichment result

2.7 3nLGR6 FixFTIEFILLLER

¥ pET32-3nLGR6 10 N K4 # BL21(DE3), 4 IPTG %S, nRIh#EE L 47 kD i HWEA A
6-A). FIF Ni-NTA H:, KIREAFBEE pH(6.3+ 5.5 Al 4.5) R = PR ve )G, mIhgiftH 3nLGR6 &
HEH, HREREACERE 6-B).

6 3nLGR6 RS FIATMALLER

Fig.6 Protein expression and purification results of 3nLGR6
A: 3nLGR6 % 5%ik; B: 3nLGR6 4ify
A: Induction expression of 3nLGR6 B: Purification of 3nLGR6

2.8 3nLGR6 TEH = 2 SHAEL TS

oA 15 2 (0 A R (1 N, I /NBRTE 3nLGR6 £ e fiik. BRI B4 1 2 e Bk, B0
P AT 3nLGR6 TEHMA =l 2 5 A i o0 A fh il . 45 KW, 3nLgro FAYE ™) F 2 M T ke s~
FEAif i b, B GRRE F AT ER R 2 MG, BS54 EESE 7); BEBRE L
S A5 S8 RS B B =4, 8 B PR R A I B BH A 5 (B 7). BB %2 SR Pl vl e 57
HH =) 2 5 H 1) 3nLGR6.
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Fig.7 Immunohistochemical analysis of intestinal 3nLGR6 in Xiangyun crucian carp 2
—H/NEPT 3nLGR6 ZTLRETUIR, —HUA Cy3 il F£Hi/N R 9. DAPI bRic 4t
Paraffin sections of intestinal from Xiangyun Crucian Carp 2 were renatured, and primary antibody mouse anti-3nLGR6 polyclonal

antibodies was added, secondary antibody was Cy3 labeled sheep anti-mouse. DAPI labeled nucleus

3 g

VB A E RO VBRI DIRE, Wi AR I E 22 5] B & M (Gehart et al., 2019).
TRV LI RmiE S, BT AU 0 & A i, ®RAE 3 1UAET iR A, I 4Fe i
TERRAS AR DT, i ik T 4u i R % T B2 (Date et al., 2019). A 5T M GEREiE Bf i 5
FaSH T4/ &, PCR w82 =0 2 5 3nLGR6 #:[K ORF J#41, 147 3nLGR6 R KLY
aith. Wl 2 5 3nLGR6 3 F ORF 42K 2874 bp, #ifith 957 MR IEMRIE: 3nLGR6 AL/ T &
214 105.4 kD, BRSEH AN 544, fEEA N oA | NMRRREZFHISGNE, Cima 1A 7 IRESIE
I GPCR(G & A BB 45 K93, FoAE 18Gly F1 "“Ser [AAEAEAZ S RYIEIAL 25, N Sec 15 5 ik, #% SPase
Ii#

25 O LGR6 W 7T I 8 (Deguchi et al., 2012), 7E Bgee ¥ 182 K Hl LGR6 7£ 5 il 1)
FHRPHERIE, HUEWGE PRI RS . BT 58 LGR6 ¥ 4155 3nLGR6 HIAHLIEZ) 64.67%, J&4:
AR5 B S0 AR A = A5 R LTS 5t LGR6 AR IANS M. £ LGR6 ML HAE S #rd, T
3nLGR6 S5 5 LGR6 FIAHMITEL) 92.28%, % T LGR6 M4 B A L. 45 F K B, 3nLGR6 5 Rspd.
ctnnbl Lgrd SFERM EAEAZEY), HAPE DM LGR6 £ 47 GO Ml KEGG &0 A I, XU H ik
K 3 & Wnt {5 5 IE A1 Adherens junction {5 5 1# #% .

N T L 3nLGR6 1 =54k i b (1)l T8 R R AR SR, AR T8 A A% R B 3k pET-32a(+) R 1A
3nLGR6 3 . TE/ARM 3nLGR6 [ I AN G IRt SE At -, Wih 51491 3nLGR6 1Ak BL
B, R IHERE R RIEBAR pET-32a(+) L. KB BEFEEA 5 T, B, RikEm. Hai.
FRAMREEA 55, HOR AT B SR A% R IE RS T8 s R I kR &, P R AT B BL21(DE3) /2 B H
I B2 1575 F 1# (Feng et al., 2022). AHF 504 pET32-3nLGR6 #4b N K ig#TF i BL21(DE3), 4 IPTG %5,
H AR Ih#A L 3nLGR6 Bl & H. B S ERIAN 3nLGR6 A& EARE, T & 5L, KU R



RIBFRL pET-32a(H)iE Az AR, HRWAFE BL21 e L HF FREZIEFK. H, @iy
FEFEFRIEME EA EZURREE L, REREEHER . IMUARZ MR R DRSS REEA
E LR 3nLGR6 HAH . R E AT, BOY pET-32a(+) C i ii A His #5235, AJRHIE AR
AP PR TR, AL, AHEFCIE FEAETF M AN pH YRR R 2L 3nLGR6 AL . 4R KW],
MRUAEH] pH 9 6.3+ 5.5 F1 4.5 FIRRVEHRBUG, KEREACL LR, "WRGARE IR & &
HARGTED W 52 1280 A A I A PR R PR B MR B pHL B EE

B, BT A MRE A E T AR ik, (EaSRiENARsahy), ke
R Z o CAT KT FTR I, A/ B HE G e 700 R A8 FH AT o) 6 BORIE IR 10 #0028 2 S B A - SR 2R 55 (2022)
AN SRSl i) 26 /N B PTAE SR 0 T2 IR TR 22 Se e st iR . ARBIT FUR 284K I 3nLGR6 B2 B AN 771
RE, B2 RZIIES BALB/c MEME/NR, #1417/ ST 3nLGR6 £t fEHTR. el ibd R B R %t
AT LS AR RO 2 6 2 5 T8 N 3nLGR6, NSRBI LGR6 FEAEF 4141 rh (KB 15 1T
LGR6 £ H il R AS 4 A% /R I KA R B 7 AT S T A .

4 ZEip

SAEAR I S 2 5 3nLGR6 5 HARYI R LGR6 HA B [FUEME, H5 ARG o B SISk 5K
7 M RIS R SERE BRI 3RAT 3nLGR6 #7382 1, I il 46 H 2 S fiiA - 124510 9 Ja SR AT 7T 3nLGR6
MIZhRESLE 1 B AR
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