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Abstract

TRPV2, one member of the TRP cationic channels family, mostly distributes in myelinated A

neurons and C fiber neurons. It was considered to play an important role in the mechanical and noxious heat sensa-

tion. TRPV2 was also detected in many non-neuronal tissues which maintained the ionic equilibrium of principal

Ca’" and Mg*'and indicated its various functions in vivo. For further TRPV2 functional studies, TRPV?2 conditional

knockout mouse strain was constructed by using Cre-loxP method in our lab. Several basic phenotype analyses

were conducted in the TRPV2 knockout mice. The results showed there were no differences in the bodyweight,

blood pressure, study, memory and motor coordination between TRPV2 knockout mice and WT mice while the

birth rate was lower in KO mice.
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(122 At BEAS N 21, 4 Vi AL TE R B IR R R
PREE TOA M b B TR, AR BEE TRPV 2,
it ik fMetLeuPhe!™ . ZEKRF. HIMESIE K
SORT A Tk PI3 K U2l A 2% 75 7 TRPV2 2R [
) A MU 7E 40 L L iR o0 At 22 Ak LR R
1] (2-aminoethoxydiphenyl borate, 2-APB)"ILL }2 1)
FVER P52 °C)REME IS /I BT K BRI TRPV2
WE . Ly, n: BRSNS, 5-
R R (PTP2) AN i 1M % I 25 2R (LPCAILPL) 3% JIig I 1R
R Wt v OGS AR IE ), TRPV2IE IR SR /N
LA SCE R ARPY, JF RIS AR /N AR S e Dy e J7 1H
HIL R R LIRS BT TRPV25r A )
22, FCAEAS [F) A 2R 40 v ] e 7 3 AN 8] 1) A €5, [
B GS R 2, 255 R AT RE AR, BRIk
B SUTRPV2 I D g, (e AR ST h AT TR T
TRPV25& A VEFE RIS B /s B, JF 1 W] TRPV25E Al ]
DLAE A& A B T A Cre D) B o X I T AE R TRPV21H)
WAL T —Fh B Z M) DA . dhabh, AT Xt
TRPV2EERI NG/ SR — MR AT TR

1 MREAEE
1.1 IRFFLER

2xTaq PCR MasterMix. Quantscript RT Kit i
H Tiangen”~ #]; VRL-1(H-105):5¢-30155F/1B-Actin(N-
21):s¢-130656/1 |9 Santa Cruz/A 7 ; Trans2K Plus DNA
Markerl¥) [ 46 584> G4 AR PR A R A #; TRIzol
Reagent)lt H Invitrogen /s ), H4x 5 H AL 243857 B
AP R A A PR A F] . PCRIXE H Eppendorf
7yl BP-98AR REJL A Il v H Softron 2 w5 174
2253 2 48 F Kinder Scientific Motor Monitor/ZA ] o
1.2 LY

SPFZ4~8JH i CSTBL/B6/IN i th I i o 3¢ ve
SEI B W) AT BR T3 AT A W] 4 . FVB/N-Tg(Ella-cre)
C5379Lmgd/J/) 5| Fi' H The Jackson Laboratory
FEDRG B /N B FRATT S 86 = | AT, /N U SR A
fEIR(21~22 °C). A &= uE ISPFR B W) b5 A,
R 12 DGR R, R H /N R B br v U &
WOKe AL ENP S50 7 23R Bl T AR
GO SEES B YIAT 5 2 51 25 (IACUC) 1 ik
#E, JACUC5: 20120006

FHFAT 257 10 0 B kg A 8 R4 5 AH =24 1) A
NER(12~18 8 18%), B H/N A T RS se . S

HI24 W/ U AT A DAL s ), A2 38 W
B IREE o S0 Ik ORI 3 AN S/ BRUE DR R, A
S S0 45 B RO .

1.3 KBHZE
1.3.1 TRPV2EAFMARSL D RedME &Ik
FEDI G B/ BRI A R F Cre-loxP R G52, 1 43544
Fay gt SR FHET e B J7 R0, Heg gt 1) Jooker 141 1% 4 <11 A,
FURE AR BV 0 BB, 1% W T AETRPV2EE IR ) 26
450 F PRAN P 1 DX A — A [ ) R lox PAL
o &I Crelig 45, A8 8 44 5 B I il G 42
AR, SUE TRPV2 D RE b2k .

¥435 ug Not TZAMEALIK TRPV2-CKO DNAJMIA
FE A 1< 10711 129/SCRO12/)N FLES 41 i 1) Ha, 5 44
HEAT W 2 FLBRAE, 240 V, HLZE 500 pF, Hidi)h
41 i 7E300 pg/mL G418F12 pumol/L GanCH; 77
I 558K, PRI v, 12 INDNA. HPCR
D ETRE R PE Te s, 51 i EB3 R, 5147
FU1R: P1: 5-AGG CAC TTT CAT CCA GTA CCA
AG-3', P2: 5-GGC CTA CCC GCT TCC ATT GCT
C-3'; P3: 5-CCG TGC CTT CCT TGA CCC TGG-3',
P4: 5-ACC TTC CTT GGC AGC CAA CTT CAG-3'.

PCR™ ¥ ZeDNAM J3> it — 20 ik 5K [A) Y5 = 4
R . S5 B YR ES AN i SR H 2 1o 5 2
C57BL/6J/IN 5 i vh, 3 55 5 I i 2 A 2104l 22
NEUTORE T, SRR A DR A A T UK
P B, BB AR S KT 50%0) S 5
C57BL/6JME 34T AT L, PR B Ak £ A/ B, 42X
HEMZIEKIIDNA, S TPCRE E, SR1FTRPV 23
R I flox 22 75 /N BRU(TRPYV2™Y) . SR =5 W) %2 3k
lig: P5: 5'-GTT TCT TCT TCT CAC CAG GAG CTC
T-3"; P6: 5'-TCT CCT GAA ACT GCT TTT ACA GAT
AGC-3"; P7: 5'-CCT GCC CAT TCG ACC ACC-3'.
PCR W 41 94 °C 5 min; 94 °C 30 s, 58 °C 30 s,
72°C 90 s, 30MEH; 72 °C 10 min. TRPV2™V /N,
FRE B AN AR AT A PSHP6Y 1A )472 bp;
SoxFERAT 55t THneolfJdfi N\, PS+PO/EREIS L nf g~
B4 H12 490 bplf4calr, (HAEAZE F A I 21, v g
ST BT A I TR AN AT /N BB AR 45 1 5%
ey S AMEflox LR & Po+PTH 4 11849 bp; B4
N 25472 bplF 4y o

U TRPV 21 flox X 342 75 g 1% 4l Cre i i4E 47
YL, B TRPYV2™ /N [R5 4> 5 P 3R 18 (M EIIA-Crel[1)
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A TR IS B SEDRT SRR, 1 TRPY2EE DRI ALAT LD IR A5 15 2 4 TR A5 34T HL IS TRPV2IE IR AL 45 #; 44 Cre TEALS TRPV2
SEDNAH S K AOKE NN UHA: BRI DHA: "R RIS loxP: Cre A7 i
A: the plasmid map of TRPV2-CKO targeting vector; B: from the top, TRPV2 genomic locus, targeting construct, targeted 7RPV2 allele, and Cre-

recombined TRPV2 allele; gray bars represent exons; UHA: upstream homology arm; DHA: downstream homology arm; loxP: Cre recombination site.

Bl TRPV2FZ AR R 5 bR/ R TR A3 SRR B Bk (B 1%
Fig.1 The plasmid map and schematic of TRPV2 KO strategy

NERIRAL, AR AT IRAFTRPY 21V EIACre /N 4 1%
e DR R PR A /N BRI CS TBL/GTME B 25 5, R ) A
WA A TRPV2HE DRI 26 DY b Wl 14 B2 50 B3 114 /)
[, TRPV2 FFACCRITRPY2 ™, i % 3T B N TRPV27*
(/N A T TS 7 vE, SR =5 1% i S,
WE B3R, §1#Pa: 5'-GGA TGC GGT GGG CTC
TAT GG-3'; Pb: 5-AAG GAT CAG ATC TCC TGA
AAC TGC-3"; Pc: 5'-TTG ACC GTG ACC GAC TCT

TCA-3'. HFAET/NEPCRA Ny H— 45717273 bp,
H D5 B /N BRPCR 4545 211 bp, 234 17N
273 bpAI211 bp 4% 4%l PCRIX W 451 94 °C
5 min; 94 °C 30's, 58 °C 30's, 72 °C 35 s, 34 MEH;
72 °C 5 min.
132 RT-PCRA:MTRPV244 %35  ¥4TRPV24 5
BRI 265 F(KO). 4% & 1 (Heter) F1 B 4= Y (WT)
X FEN BBATE AR B 5, TG 5 412450~100 mgil
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A1 mL Trizol I BEAT 59 5, 4% SRk K Y F Invit-
rogendfE 7 [ J7 ¥k $E HLRNA. 2 % 51 pg RNAFE
i, F AR N i TaKaRadfE 25 77 7% 43 5l I A\ Oligo(dT)-
5XMMLYV Buffer. dNTP. RNase Inhibitor. RTase
M-MLVZ£R 71, 42 °CHERT h, 70 °CHRL1S min, ¥K
A E1JE RI#3cDNA

NI UEA S A B, FERIBR X e vE T
19 & —%F 51 ¥F1: 5-~AGC AAG TAC CTC ACT
GAC TCG GCA TAC AC-3', R1: 5-GGT AGG TCA
CCA CAT CCC ACT GCT TG-3', 43 B4 Texond Al
exon6_I-, WT/IN [/l . A5 — 4517379 bp, KO/ fl % H
4. B 5IHIF2: 5'-CTT GAC TTC AGC CTG
AGG GG-3', R2: 5-GCC TCG GTA GAA CTC ATC
GG-3', 73 AL Texon2flexon5 o WT/N R334 4%
i 41601 bp, KO/ K467 bp, Heter/)s il mJ 7] 4714
W ERAS . 5 =X 5 [ HIF3: 5'-AGC CAT TCC
CTC ATC AAA AG-3; R3: 5-AGC CAG CTC ACC
CAT ACC-3'(fEexon7fllexon11 -, KAEE 1BH b i),
JA B BN SRR BRI 4T . Bracting |
Y NF: 5'-CCT GTA TGC CTC TGG TCG TA-3'; R:
5'-CCATCT CCT GCT CGA AGT CT-3', §" 4% 4y
259 bp. PCR N 41 94 °C 5 min; 94 °C 30 s, 58 °C
30,72 °C 50 s, 30MEFF; 72 °C 10 min.
1.3.3 TRPV2AR BIpst N RIEIELE 6930 ¥
Heter/|s bl BEAT MEME S 78, Fevt th A2 5 A 25 2k PR 1Y
e
1.3.4 TRPV2EAR B3 A5 N REFAARTH
A PRI HIR A 5% 5 35 [R1 R 401 i) /IS BRAE AR S AT N
W BRI AR [ R R
LT I 1 DA N I 2 515 i e A N 5
B, S 22 /AR E, s AR,
25 R WIRKO/DN B EEWT /D [l 5, (H 2 R A 2 &
ZESto
1.3.5 TRPV2A A Bt s S4B do £ B ik A 4L
& BURAFEKO- Heter AW THE f AL HE R #%-3
SR FH R R H i 77 R i, 34547 i R I3 Ca*
IR IR (ALB). CJN 2R 1 (CRP)HK JE (3
i
1.3.6  TRPV2A A B FRst )y Rodn /R 697wk A JH
MBI, B B AR TS B, AMIE A DR
85, IRFFIEIR37 °C, R 5 R ik R 25 2 1/ B AR
0, F N T AR B, I SCR B S A /N B S A I

T, B E ML PR AT LA T I IS, 5 3 I 4G
&, B RS O EHR. g i SBP. SR
MBP. #"5K3H]1fiL[<DBP.
1.3.7 TRPV2E R B3t s A KB HAT A 6 %8
BN BURN41 emx41 em>38 em (47 4 MR A A,
H HIZ 3015 mine 51 H AT 2040 2 4k T A7 A
OSSO0, o RAT AR A BOE T TR IX I, Hiax
X153 A0 X, 4 i Kinder Scientific Motor Monitor
STD7x15%3 #t R GE il sk v 573 1 25 WA T A 4845 o
1.3.8  TRPV2A B B M2t s RAZ 2 ¥ fe 7y 69 %
") TR A EFFAT K50 em, HAE2 cm, 3 H &7
TSI S o MY, S5 B E AT TR 2 5
TS 0, DU ISR /s Bl Sk ) T T, JT a6 T
I, /N AN TT 4032 5)) 21 58 42 7 2 3k 1m) T I [R) 2
VSIS TA) s MK 1m) R TR 46 R WE AT AR TE T AT IS
S PRy I TR R TR I [R) o [) I AR ¢ /N BRUZE R AT I FE
AT M
1.3.9 TRPV2ARA BRI RIREATH R ¥
ANEJRAE27.3 emx27.3 emx20.3 em A AE N, 46
W HIZLAR /N LA T e A7, A B B %R30 min, i
S AITA] /N BRAZ B IR 2 A% O, 8 A1 H activity moni-
tor K4 .
1.3.10 TRPV2I A BIRst )N RITHARIRA G809 %5
e SIS N AN, ek AN N OB
—ANE P RAT A WA (24 emx27 em*30 em)iiE
N5 min, AH [F] IS ) B S0 V20K, 1IN 7R T i
AN WANAH R P, 76 B Boid s/ B B R 12 3)
SR PRAS A TR AR TR AR Z T IS )5 5 = R A T I,
B ILrh — AR 57— D IRARANH 4K, ik
/I H EHARZRS min, FF05/) USRS AN R (2R
RINTA] o /N RS T ER A UM AR IR B 2 AN 2 em
B S 7 3 BB RN AR R AT A, DUFERR
A B AR PR B E S AN A R
FAT A, WAL RE T VRN IR AR HE A % 28 W 44 (1) I (1]
b BN R EE R
1.4 HURALERAITFESH

S B P % 75 ymeantS.EM.. | ] Origin7.0
Gerk A T AR g e S Z
VT2 22 4y BT ik 5 2243 Bt (one-way ANOVA).
P<0.01KH BFMEZEST . Xl HIWT. Heterfl
KOK /REF AR, J% G 1 K2l & 1 TRPV2H: K 5| B

INER o
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#HR
2.1 TRPV2ZHIEEEFIBRNRBIIRIT

K HIPCR 7 1% 3 07 3 21 X005 ¥4 % 26 1E 7 [7]
J5 A ESHH I 78 %34 . PCR7Z ) ZDNA T 41
S b U SE R AL IE A T, Rk gl R W E2A
Jine PHAEESAN i B2 R S SR A A M ik /D B, R
AF J5 FHEPECSTBL/B6/I BUAC T, M Ji A% i i 1 73
F| J4 & IR TRPV2{flox /> BL(TRPY2"¥"), PCRKY
g LI E2B. K flox/ i FEI-Cre/) U AC T, 315
TRPY21NEIACre - g AT Ji i TR B 242 B C57TBL/B6 /)N
RS, 75 J5 AR H 0 1 SR 43 TRPV2IE [R] 5¢ 4= 5l Bk A%
G, &35 TP RERS, 132 TRPV2EEH
MER MG 1/ R, BB % e i E2CHT R, RT-
PCRI¥) 45 F & W], TRPV2IERAE /N R Z A 88 5 b
FIE, IR G BRIG A BT 476 5 3 HmRNA i 2K

(A) (B)

M WT Flox Flox WT Flox WT

(K3AFI3B), /N Bl IERT-PCR 11467 bp H 1) 4%
2R, RGP A AR L, E B A SE R R . JF HL
RAFMRNA T i W] Rk D, 756 T R S A R A7
Hh A5 H I AT 28 1 250 1 10 P BUA mRNAANES 52
Sy B IS, B A S I mRNA P fi# (nonsense-
mediated mRNA decay, NMD)(¥/3C).
2.2 TRPV2ERAGIBRM NRER A B LK
A

KN TRPV2HE DR 5 3k i 2% 45 7 A TC 1) i AR
FER M G vk, A5 8 L0 (194994 8 Ak /N B, KO
H59H, Heterfi303 K, WTA 1375, 3L b f 248
H:KOHN22 -, Heter 1154, WT H72; HE B251
H: KO N37H, Heter 149 -, WT Jy65 - . Mt i Al
T B AR 20 2 IR AT 35 1 22 S, K S B AR 11
MKO, Heter ATWT/N SR AN 5 do i /R e AR RS 1%

©

M H,O WT Heter KO

M1 2 3 4 5
3942 bp —>849bp s 2736p

4720
2 860 bp B P 211 bp

A: 5" RIS TRPV2HE PRI TR BH P v [ F vk o T Pl o K LS 2289373

SEIR PKIE3. 4495 ZEIR JKIES N 2 (IR B: TRPV2 flox/)M

FEDIR S P o SKIEWTR R A7 ki flox 3k 7~ flox /M iy C: TRPVZKI%JF%/J‘ A (KJEWTﬁTﬁﬁEﬁL, VK& Heter 2% 7855 [R5 [ 2%

BN, KORIRFEHBIBRL A 1/l o WM 23 1 REARIL .

A: PCR analysis of the TRPV2 targeted ES cells on 3" arm (lane 1,2) and 5" arm (lane 3,4), lane 5 is negative control; M: trans2K plus DNA marker; B:
PCR analysis of the flox mice; C: PCR analysis of WT, Heter and KO mice.
E2 TRPV2EFEITHEESHF/ R B E AL E
Fig.2 Genotyping of TRPV2 gene targeting ES cell lines and corresponding mice

(A) (B)

(C) WT KO Heter

S S
) &S S &L
<D «2»9 g@‘\g"}@&‘@\g&%@@ &@g&%&) R

> e

.
JELEEE

—> 601 bp 570 bp

379 bp 467 bp
|, Actin Actin Zé;tgl
259 bp 259 bp P

A: SIMIFIRIRL(S) 547 Texond Fllexon6)RT-PCRAG I /N FRLI A HH TRPV2 mRNA K IE; B: 5IF2HIR2(43 547 T-exon2 FlexonS)RT-PCRAG I /)N s,
U TRPV2 mRNA % C: SI4F3FIR3 (43 I T-exon7 Flexon1 1)RT-PCRAG I /N B R« RO i vh TRPV 21/ 2435, Actin: 923 M: DNA
markers

A: the expression of TRPV2 in mice spleen was detected by RT-PCR(F1 and R1 respectively, located on exon4 and exon6); B: the expression of 7TRPV2
in mice spleen was detected by RT-PCR(F2 and R2 respectively located on exon2 and exon5); C: the expression of TRPV2 in mice skin, thymus and
spleen by RT-PCR. Actin was served as an internal standard. M: trans2K plus DNA marker.

El3 RT-PCRAZA/NRLBLA P TRPV2H) Rk
Fig.3 RT-PCR analysis of the expression of TRPV2 in the mice tissues
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A A BT R TR (R L), *47.328 66, PIEN
5.28E-11, 1/ T1-0.01, Hskbs AN 20 Bg i
AR A B, IR HX 73 /MR
JEAR/N 499 KL, it LU AR BT i, il SR,
A7 I F A2/ BRAE W LIRS, B LAHEWT TRPY 2

F1 PREEHESITE
Fig.1 The birth statics table of mouse
KO Heter WT

Number of virtual birth 59 303 137

Number of theoretical birth 124.75 249.5 124.75

A
—=—KO
o Heter
24.0 A WT
23.54
23.04 l
22.54
22.04 ‘
oh 21.51
B 21.01
.80 20.5-
D 20.0
3 19.5
19.0
18.54
18.0
17.5

Weeks old of female mice

ali & /N BT B BE B BT 3500E, 1S DA nT e
ma /N B ) JiB B, AR A A AT — 2 1) S g
KRB AE o X AT /) B PR A4 FE A I R ], KOV BRI
P A%, (B B 2 (B4, I H M(WBC,
RBC. HGB. HCT. MCV. MCH. MCHC. PLT.
LYM%, OTHR%. EO%. LYM##%E 7~ 44 % 1H)-
OTHR#. EO#. RDW-SD. RDW-CV. PDW.
MPV. P-LCR)FI Ifi 3 2E AL A6 M (Ca®* %5 2 B, C
RN HE R A D AR R IKO /DN RFATWT /N A 2

DN R A IR o OV I R R B, FIWT
/INERAH B, TRPV 25 DR 51 B AS 52 1 /N B AR Lo A 0
HE(E5).
® T8

284 !
26
%Z 24 !
g 224 s

20

184

8 1 17

Weeks old of male mice

A BERUATE AL 2:(KO, n=11; Heter, n=11; WT, n=11); B: M A AL b f12:(WT, n=11; KO, n=10). HHE L7 A B brit it o
A: the growth curve of the female mice(KO, n=11; Heter, n=11;WT, n=11); B: the growth curve of the male mice(WT, n=11; KO, n=10). Values are

presented as mean+S.E.M.

E4 DNRIAEZ WL
Fig.4 The growth curve of the mice

(A)
600
5001
g
£400;
L
5300/
=
£200]
s
100/

WT

(B) EmKO
COwT
1004
2
£ 80+
&
g 60-
2
S 40
(=9
=
8 204
M
04
SBP MBP DBP

Systolic blood pressure, mean blood pressure
and diastolic blood pressure

A: HEBLLZE(WT, n=11; KO, n=10); B: HEBUILFE(WT, n=11; KO, n=10). $d 0 b Hseti e,
A: the heart rate in the male mice(WT, n=11; KO, n=10); B: the blood pressure in the male mice (WT, n=11; KO, n=10). Values are presented as

mean+S.E.M.

E5 54 BUFNE 5 PR AR O R AR MEE
Fig.5 The heart rate and blood pressure of the male mouse of WT and KO
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A: HERAED 3 N IE B OLWT, n=11; KO, n=10); B: I S AEW" 2 WIS B B(WT, n=11; KO, n=10); C: I IZZh HE K I(WT, n=11; KO, n=10);
D: M REEZ e IR M(WT, n=10; KO, n=8); E: AUV AE IAI(WT, n=11; KO, n=10). 42 A B Hbri i
A: the number of movements in the open field(WT, n=11; KO, n=10; male); B: the distance in the open field(WT, n=11; KO, n=10; male); C: the ability
of motor coordination in pole test(WT, n=11; KO, n=10; male); D: the exploration behavior in hole-board test(WT, n=10; KO, n=8; male); E: the analy-
sis of novel object recognition(WT, n=11; KO, n=10; male). Values are presented as mean+S.E.M.
El6 TRPV2EREFIFRLERAIITAFKIHAR
Fig.6 The phenotype analyses in the TRPV2 knockout mice

2.3 TRPV2ERAZIGIINRIT ARSI

W™ 3738 ) S 56 2 W R AR 7N BURH LE, KO/
(1) E RIS AT 3% 7 S (KI6AFI6B) . A5G 45
R WoR, TRPV2[FHE X /N §UIZ 8 8 D) Fiz 8 b i
HUREBEAT S m(FI6C) . R S50 FUBT ) A4 1 1) SI2 56
KR W, TRPV2IE R G Rt /IS BRI R F0AT J9 Rl 2 2
LR A W 2 5% 0 (6D AIGE) o

3 itig
AR SCHRIE T 5 AT PETRPYV2EE R 5 5k /) BRI 4
HE LR TRPV24: 5 5| B 15 DL T A G 1) 2 il 36 2 9y

Wro 7EATFFL NG T TRPV2IE R [ 55 DU A 2 - 158
TR 4 AR, M Cre M AE 41D R IE I, 4 2T
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