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T2 EANH TRPM2E R 1A Bl i I
N AR RRFESEE

REOFAE FE IAE FE AWE KRE AT
(PTAEAE 75 2 B Ty 4 5 2 B SRR 2, 5K S 075000; A AL T 2 Be L dn BHEHE FE by, 52K H 075000)

THE %K FRNA(ShRNAYE & & F ik HAR R ) BT kot & 7 R 28 )R (PMVEC), &
HM2A! B B AR WA (TRPM2) 3 B AT T 48, VA3 2482 shRNA TRPM2 PMVEC#4mfietk. 4R &
B, i PMVEC kB 64 3% Kt IR JE Fefeoh B i DB H 245 4 0.4 pg/mLA=0.6 pg/mL; &
JEAN0.6. 2.0, 4.0. 8.0 pg/mL=E%AEF & if A4 F 37 4| TRPM2A L 69shRNA TRPM2 PMVEC#Hk,
4E R A2 B £ 38 3|8 ng/mLA % 40 e AR 4 it & K R4F; Semi-quantitative PCRF=Western blotxf
FRAF FE M 4m J AR 24T TRPM2 A ) Ao & R4 6948 =, shRNA TRPM2 e/ PMVEC#) TRPM2 &
A Fo % @ F A AR 3 B Z KT b xt B Fo B 3T BB AL (P<0.01). % AF 738 i sShRNATE 5 A B R,
P #E 5 T #42 shRNA TRPM2 PMVEC#afatk, # it —F & TRPM2 2 77 B 25 15 3 Il it 8 1) L
4 AT 69V R L] BT T A,

KHEIE  shRNA; M2 AU 5244 FL A &5 il 18 ; PMVEC; 120 544

Construction and Verification of a Mouse Pulmonary Microvascular Endothelial
Cell Lines to Inhabit TRPM?2 Gene Expression with shRNA Lentivirus System

Liang Ting?, Li Peiyao', Luo Qiang® , Wang Shaohua', Li Jun?, Xu Mingju', Zhang Ruihua', Xu Tong"**
(‘Key Laboratory of Preventive Veterinary Medicine, Department of Veterinary Medicine, Animal Science College, Hebei North
University, Zhangjiakou 075000, China; *Life Science Research Center, Hebei North University, Zhangjiakou 075000, China)

Abstract To construct and verify transient receptor potential melastatin-2 (TRPM?2) gene silencing of
mouse pulmonary microvascular endothelial cell (PMVEC), the PMVEC was infected by short sairpin RNA
(shRNA) trpm?2 lentivirus particles. The results showed that the maximal tolerance concentration of TPCK-trypsin
to PMVEC was 0.4 pg/mL and minimal lethal dose of puromycin dihydrochloride to PMVEC was 0.6 pg/mL,
respectively. The stable clones expressing the shRNA TRPM2 were selected by adding 0.6, 2.0, 4.0, 8.0 pg/mL
puromycin dihydrochloride to kill the non-transduced PMVEC, and there was no effect on PMVEC of the stable
clones expressing shRNA TRPM2 even the puromycin dihydrochloride concentration reach to maximal 8 pg/mL.
The result of Semi-quantitative PCR showed that the TRPM?2 gene was silenced significantly in shRNA TRPM?2
cell compared to shRNA control and uninfected PMVEC (P<0.01). Similarly, the protein expression of ShRNA
TRPM2 PMVEC was also decreased markedly compared with shRNA control and PMVEC group (P<0.01). The
shRNA TRPM2 PMVEC cell line was successfully constructed by shRNA TRPM2 lentivirus particles and lie the
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foundation for further to investigate the mechanism of TRPM2 on PMVEC damage infected by influenza virus.
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endothelial cell; lentivirus particles

TRPM2(transient receptor potential melastatin 2,
TRPM2) /2 5 INf 52 4 e 57 788 5 e ML SRR A 22—,
B S8 A LR A TR SR TRPM2 A 3 AL R
R A Ca™ R T i, 25 2 R A4 21 2
AR, PR, TRPM2 AT D AL RO S P 0 —
TETE YR IT #E 550, HecquetZ: P HF 57 2% BH, TRPM2
BTl T8 EH0,/F F F S B0 i ot 9 Ca™ Wk B34,
(I, 385 A [ 77 3 40 ) P9 Y5 PETRPM2 £ 223 A 1)
HE, ARG AR 1 8 NS 2 I A B 4T 45
3. DAk, TRPM2ES¥-iliE A A FU0 S 3 B0l
W At — P ) iR —

BT FTUE S, HSN &SR0 B 12 G BU/0N B4 3
5 g B A OB, R, B 7N RER ST
HON2J# Y P4 3L 1% 75 (HON2-SIV ) gk Je 50/~ Bl i 457 193
B R RN, AN IR T 3 S 5 5 A
LR 22— DRI, SR O A 7 e Bk
BN A AR R . U A B
ZH 9 (pulmonary microvascular endothelial cell, PMVEC)
IR - R 441 2 4 FF I PMVEC BT 5% 485 14 R ) g 56
B R BRI R Al . 5 PR R 2R 51 RCPMIVECHH
3, BEMT BRI ) 2L, PRlit, PMVECH ik
NG O AT . H TR AUIESE, PMVECH,
FEBR R I E LA — . ZengfEIHRGE, A
PMVECSZ #F i 305 & i BRHSN L 33 S i, SR8
H] g HHSNIG B8 K BURHLEH A 5. gKIT I SEPIS2ig;
UESE, HON2JR 73 ] LAE N ZA P 858 [RIINE, A
IR SIS BN o N2 6 it PRAL 2 A AR AR E
BRI A5, PMVECHI ] B /e i B 25 51 S
SV RS —. DL ERFFIR B, TRPM2
FEIR B 175 5 S8 B BT BPMVECH A3 22 fili 4477
Hh ] B8 A B AR H, E B AT SCER R DA SR iGE,
I, AT FEAIE S RNAF IR EOR, 857/ i shRNA
TRPM2 PMVECAH Mk, J9idt— 20 %] I TRPM2/E ijit /&
T FPMVECHU  4E FI L 5552 Kk«

1 MRRE A
1.1 ##
Pricells-/y 5 Jili 73 Ifil & A Bz 48 g (PMVEC)

short hairpin RNA; transient receptor potential melastatin 2; pulmonary microvascular

H EwFE I EVRHA R AR ; TRPM2 shRNA
(m) Lentiviral Particles. Control shRNA Lentiviral
Particles. Puromycin dihydrochloridef1Polybrene%
Fl 3¢ [# Santa Cruz Biotechnology /A &]; DMEM-HIH H
GibcoA 7]; FBSIY [ Corning 2 7]; TPCK-fif 25 14/«
GAPDH. BCA#E A& &1l 7f & ECL & H
A L AR Y HOR A R A 7] Anti-TRPM2HU 4R T H
AbcamA F]; goat anti rabbit IgGJ H Invitrogen/A 7] o
1.2 5%

1.2.1 PMVEC¥4& KPMVECHIu{# I DMEM-H
FiIREE, £10% FBS, 3R B S L- & Whe . Pl
R, TRER R, B X EUE B .

1.2.2 TPCK-#k % & B )R A 5t PMVECA K 49 % »f
WX BUE KIARKIPMVECH 42 TH 5, REIRE &2
5x10*/mL, #% R T96FLHR 1, 41100 pL, 37 °C.
5% COZk M P 35 77, 20 AN B J, A F RE 77 2
W i TPCK- 6 2 1 B, 6% 2590.0.1.0.2.0.4.0.6,0.8
1.0.1.2.1.4.1.6.1.8.2.0 pg/mL, FL 124K, #9641
BRI B A, A S AN (R RE PR JR il s 7 ik Ak
GERETR, BNRE W EANE R AL, 7300724 hFI48 h
A N W YN AE KR ES

123 "2 EEAPMVECEILREM#HZ BT
shRNA TRPM2 PMVEC FH 4 41 Jitd X} V04 25 22 A PiL
P, BRI I 7E F A 4 75 12 P 5 S5 2 400 i b i N e
B VAR IEAR G QL IR 4 M, R, AT 0 1 5 1 o I
W55 F AT IEH PMVECHI SO BE . 158 o 5 4
A=K PMVECHH Ui 88 T £k, o 5k & %25%10°
AN/mL, #2 F T964L ik 1, & FL100 pL, 37°C. 5%
COLMF Nk s 77, A MINGBE 5, A8 F R 77 BT )
AR 2, WKE N0 0.1, 0.2, 0.4, 0.6, 0.8 ug/mL,
6N, K96 LR I 3h F b, AR R K
JE N A B R B IR L Ak e 5 N IR R B AN E
AL, 435 F24 hF148 hid s T M 82 40 i A KR
N

124 shRNARR A4S HPMVECK: F= 2 X4
AR, WCER R TT B, IR B TR 22 2% 10N /mL, $z
Fl T 1290 M, 451500 L, #M500 pLog4s 85 75 5,
{FRFLES FRFEARFNT mL, 37 °C. 5% COZ
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07 B Ok A, A 4 MU BE S IR T ON20%, 2K
AL B 35 5 W3 B, B 4508 & A Polybrene (W< FE N
5 ng/mL)FIRE 7R3, 501 mL. =i N R
B HEAS s B kL, R VR AT S, 7E 12 LR 97 4
HOIMNAZ IR EE, BF AN BH 1 15 B3R, 4 5
10, 20. 40 pL, B IAFREANEE L, 37 °C. 5%
CO M Tk 7% )5, B N UL EE40 i, KL%
FRIEFE, F N A B Polybrenel 58 4 5 F7 4L,
FL1 mL, 4k2:45% 9724 ho i F WA, ShrsFLh 2
JfL B IG5, IRAS RAF; UK AL B 57 2 i 4,
FLINAS00 pLAERF/EDTATE A, K24~ E R LA 1)
UG , T3 B 2 6 FLAR T I3 AL, gk aids
Fro FROFLAR AN ML % B K I, F5 8 2 A0 s 7R b
1.2.5 shRNA TRPM2 PMVEC Fe & 4g fits ¢4 i ik
% YL 47 1% 95 B 11 40 Ffd(shRNA-control fIshRNA
TRPM2 PMVEC)%> 5l N A 7 FEE#4 85 22(0.6 pg/mL)
B gk, DL BROR DD e tg i 2 I A0 M, bR 8%
FRIERF R PR IIR, B3R, ¥ 5 R IR T R
5 Z22.0 pg/mL, 4kEL85 %72 hy KGR
WENS 5% 22 (4.0 pg/mL) ) 1E IR FE Ak 2 15 9748 by AR5
FH8.0 pg/mLIE WS 75 2 1% 1], LA 3K 45 £2 2 shRNA
TRPM2 PMVECZH ik .

1.2.6 Semi-quantitative PCR# 4% % /& PMVEC
TRPM2IL B ¢4k UX3kshRNA TRPM2 PMVEC,
TE 20 M B FRAR R, AN [ AR BRAE FH S, K AH [R) 2502 40
B N L AT 500 r/mini 0 5mins B W, {3
B, A Trizolii i 5], & &S min, 1N SAH IR
%, UK L& B 5 min, 12 000 xg& 0215 min, ¥ 2
LKA R —BOEN, ISR 5N
12 000 xg #0210 min, JIA75% L BEGEERRNATIVE,
DEPC/K F 2RNAVT IE, RNAWK FE % 3R Dygo/Dago K
2.0, FPromega’A 7 #2 fit fJReverse Transcription
Systemif 771 & #E 1T M RNATS 4 5% 4 ilicDNA; Semi-
quantitative PCRJX 8, 2 2% W& it I TRPM25] ¥
F: 5-GGC ACC UUU AUA UCA UUA ATT-3', R: 5'-
UUA AUG AUA UAA AGG UGC CTT-3'; GAPDH
f151%1°~F: 5'-GTG GAG TCA TAC TGG AAC ATG
TAG-3', R: 5-AAT GGT GAA GGT CGG TGT G-3'.
N R 514, 95 °C 10 sF155 °C 40 s —AMEIE,
HHEATA0MEIR . 7E55 °CHEM4E TR E S, #
DU fie B Hh 42

1.2.7 Westren blot# | 4 % S PMVEC TRPM2%& &
ekl GRS E A bR, ALK R
60 min; 2R J54 °C. 12 000 r/min®s 05 minkY b i,
BCAAT ®HE HE & . JI AS5xloading buffer, i 7K &
10 min, 73 2 & ARG B 0F 08 AR AT
SDS-PAGEE i i vik; 80 mATH 4 h, ¥4 5 A MK
b &5 §% ZPVDFIE b TBSTI WAL H1] 195% i g 47
= 05 3 4160 min; Anti-TRPM24T 4 (1:300%% B ) Al
GAPDH¥L#(1:1 000F%: ) T4 °Ciif & i 1; TBSIH
WHE2I%, FHTBSTE WG 1IR, B:X10 min; —Pi=
T E 1 h; TBSIEWGE2IK, FEHTBSTIE MG 1IR,
%10 min; ECL Y 7 22 48 B 5 A0 H & A .
1.3 #HEST

SO K HE LhmeantS.DE KR, B E M ZE R
53§ FISPSS 1158 At 47. P<0.058 % 7 B A &
ERE, P<O0LAEFBAWREER L.

2 25
2.1 BREGIRFEXTIEEPMVECKE KIS

PMVECHH i 3 7% 2 % 8 A K, fEIR LA
5% 10N /mL4H B 3% 7530 IS [F)R FE TPCK - i
A, B 9% 224 h, 0.4 png/mLZH 20 i I 46 35 7
PMVECH B I- 358, B A | . MAKIET-. M
FLIR I 25 55 I R 75 JB Rl 9K B2 2M0.6 pg/mLUA 4,
PMVECKEILT: i 7%, H A 155 TPCK-f & F Bk
FE (R 3G N AN R FR I (] (K R IEA G, KEFR %48 h
I, 0.4 pg/mLZH 40 it /< 724 hin WS /> & 40
PR AE 45407, (L Fh T 40 3G 5 o 2 AR AR A T A
DRI T S B P 2 B0 525 0.6 pg/mL PA_E ZH 41 ffa iz
Ji s AR R G OR B AT B vE (Bl 1). [810.2 pg/mL4
1£24 hH148 hivf % 48 i A4E KA 520, 0.4 pg/mL2
1E24 hiS XA A AT — e 52, (HR5 7% 4248 hisf U
S AR KA R . BRATT SR P R R X 0 7 (1)
ZUR VLS 20 MR AR S, B 240 8 0.3 pg/mL
JRR IR FEAE R B AR IR B
22 [EMEZENPMVECHILKENRE

1EH PMVECEH H 35 72 W0 A [R) iR B W 8 25
#JA, M0.4 ng/mLA NI 46 B BUE IE3E5E . BB,
S L AL R 58 255 400 PR £ R 5 M A 2 SR IR FE 11
BEIN R A G, YNERS R 31X $0.6 pg/mL, T
GHREIET; MRS UK 0.8 png/mLi, 4 i
#2224 h, 90% 1) IEFPMVECHET .
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Puromycin

concentration 0.2 pg/mL

0.4 pg/mL

. ----

0.6 pg/mL 0 pg/mL

48h ----

Ell FETPCK-FREREREXPMVECE KHIFT
Fig.1 The effect of different concentration of TPCK-trypsin on PMVEC growth

Puromycin

concentration 0.4 pg/mL

0.2 pg/mL

0.6 pg/mL 0.8 pg/mL

E2 IEREHEXPMVECKS N
Fig.2 The effect of puromycin dihydrochloride on PMVEC

2.3 shRNA TRPM2[H$PMVECX}IZM & =i
FEH G4 )5 ()shRNA TRPM2 PMVECH?, Jyf#iF
FBR AR YPMVEC, 1ER: 775 N2 pg/mL[
W RE AEH24 b, B T %S, PMVECALIT 4G L AE
T-4HH, T shRNARA 45T #E FIshRNA TRPM2FH 1420
h, ZHAR A G, R BRI R . ISR R
F FH48 hJa, PMVECSKT HE 4140 i 4 3R o 4 At T,
ShRNA [ P4 % & AIshRNA TRPM2H #4240 HPMVEC
B SR S B, R 52 A FE B 5 ([#]3). K shRNAA
shRNA TRPM2ZH 41 A& AR5 ik I e & 4 pg/mL
A8 pg/mLIEMS 2 B R 0L, R %, AME K
YR SZ 5, B AE7E K N8 ng/mLIEE e 53 25 11 8%
FREE A TR FR U G, AR ISR, S 5E
WA DRI, 12 %% L4t i 9 Ae € TRPM2EE R TR 1)
PMVECHH % .

2.4 Semi-quantitative PCRAY #& M| 4% 3 /5 PH M
PMVEC TRPM2EFRIFRIA

1% FEGAPDH Y K #E B X, BT A FF A #E 4734
B, iFH-A4CHE, DL M & =2 5
TRPM2EER AR &, MK B (i &l4 . SE €
PCRE IR, AHe L) IEHPMVEC TRPM2AH X

PO ==y

S B A, SO E 6.4, 1875 35 K JeshRN A FA 14
XL TRPM2ARRS & 8ON5.7, WAL B IEA %

P 22 55(P>0.05); 11112 9% B3 /&% 4eshRNA TRPM2[H 4
PMVEC TRPM2AHXT & & AUN1.2, 5 HTH 4L
HA 5% 2 5(P<0.01)(E4).
2.5 Westren blotf&;l) shRNA TRPM2 PMVEC
TRPM2ZEHRIRIE

Westren blotf Jll £ £ &R, IE #PMVECZ7E
T RON1T71 kDafir I B 46 [RIRE, 1895
B3I YL Y ShRNA B 14 of HE 20 76 [ A B 4B HH B —
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Puromycin

. 2 pug/mL
concentration

8 ug/mL

shRNA
control

shRNA

TRPM2

PMVEC

24h

48 h

El3 1208 B RIHIE2 ERIEshRNA TRPM2 PMVECRH M 4AAE#
Fig.3 The selection of stable clones expressing sSiRNA TRPM2 PMVEC by
different concentration of puromycin dihydrochloride

Relative quantity of TRPM?2

4 -
3 .
2 -
#
1 - -
0 T
PMVEC shRNA control shRNA TRPM2
[El4 Semi-quantitative PCRA&;NshRNA TRPM2
PMVECH TRPM2E F HhFRik

Fig.4 The gene expression of TRPM?2 in shRNA
TRPM2 PMVEC by Semi-quantitative PCR

U BRI 5 EIR WAL L, shRNA TRPM2H
PEPMVECTI A WL BH & i 267 o S256 A Bt FH TRPM2
—PUNZ TLREPUA, MUR RS B — 455 (K5) .

3 Wi
1995 IR K TIRNAT-H LB, 19984 1ZH %
MAE S I B H, Hod, sShRNATS S5 25 804 R B A 4%

o . . ]

GAPDH ’ | — .

PMVEC  shRNA control shRNA TRPM2

&5 shRNA TRPM2 PMVEC TRPM2ZEHHFRIA
Fig.5 The protein expression of TRPM2 in shRNA
TRPM2 PMVEC by Western blot

Je e m AR SRz B BT R ARSI A
4 7 ShRN A 5 7 38 44 00 8 20 IR £ W % 7% ilg 14T
RNA-FHHF 72 % L 4 0 i Dy e . SR
S IOTR] g8 75 30K 1R S 37 AR 8 RIS M) S I
W 224 91 5 (PPRS V) ffIshRNA [/ Marc-145BH 4 41 ff
PR, B FCAMHIPPRSV (1) B A ) TR R

H 19974 LA, A [ 1) 3h 4 5 1 0L 2% 0 75,
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WIHSNT. H7NOLL A HON2%5 WV 7Y 377 Jos 2 S e A
KIFFEEFEMRIF, K FEPMVECH i 0
S DL S PRI 8 2R A R AR B0 LR
W B EAE P, R, A F 8 i sShRNATE
75 15 5 YL ROR # 37 F4 5E shRNA TRPM2 [ #:PMVEC
4 Ak, U1 BRTRPM2E: A, ] 5 TRPM27E J# 5 14
HON2 L85 515 SPMEVCHA% I I ALH] . 4T
B0 PR A B B 78 B ) I AR P 7 AN IR R
Pl 5 By JFC SR i 145 25 4 R 0 4 A0 1 77 240 i 1 14 4
IRl bk, ASHIF FUAE Ja S0t 58 A 75 8% YL S PM VEC $i%
13 72 5 B0 A5 1 R, (L A () &40 i %o fiok il
(YT 52 P AN (], WA 9T 1 S AR 1 TPCK-Jik 2
WP N IE H R 5 Y JF PMVEC A K 1 521 DA R I
S T 2 R B B 5 PMVECHR 453 1 BT 9% 28 52 L Al
T S 7E R 97 3% /N BRPMVECES 5% 1) fi £ 45 1 1 3
fili b, #ff 28 TPCK- i £ [ g LA 2 R4 25 22 5] T35 R
% JLPMVECH: K 1 5 U B2 AN BB AT F 1Y) B /N Ik
%o BEFLEIR, PMVECKH FRBEN 5234 5% 50.3 ng/mL.
R $&Santa Cruz Biotechnology 3k 4 #37 K 77 &, shRNA
TRPM2BH 14 41 ffd #k 7E2~10 pg/mLAE A K X B2 nd 5
REAWHEMPUE, HAKAZHm, (HiZKE T
WIS 25 3R BE S S8 A RAU AR B S A0 I . ASHIE FE R W,
0.4 pg/mLI RS 55 2= RIAT 52 PMVECHT IR A K.
FHshRNAF; A FE [K T 2R FIPMEVC ] Tiif 57 FE WA 55 3
I N8 ng/mL, 76 LR E MR ERIEM T,
PMEVCH; 7% %2 144 hitf, HAEKAIETE AR 00 .

iH 1 Semi-quantitative PCRA #llshRNA TRPM2
PMVECKIATE I, 45 R K, TRPM2FE R 315 XY
& 1] &K TPMVECAHIshRNA B 4 %t 18 41; Western
bloth MTRPM2H [ 3£ 1& 9 iF 5% % FH % PMVEC
4 g PRTRPM2 2 1 £ 1% W] B AK T 1E HPMVECH
ShRNAH X B IPMVEC. PL_E45 R EIR, AWF5R
RN ST T R ik [fIshRNA TRPM2 PMVEC# il
P

TRPM21E A Ak B S0 1 % i 23 5 Ak
JSEET] S B 4 LN Ca? IR T 1, 5 2 R i i)
A 9% HE o FEN, YamamotoZE & B, H,O,08 i
TRPM2 5 4k Ca? 1 i 11 4% 2 FR W i Py k2 5] 2 Ca™ Y
Ui, % (Ras GTPaseilt KErk(s 5 i 4, ilf SCTRPM2
B IEE TR AR B 2P 5] R
HEGEAS S H 2 —. TRPM2E TEIE AN T K
Ca?" il LRI S i Sk I 7= s 5

SRR, S A 3G g v e s 2 PR G P R 24 B )
Zh P ATROS Y 7™ A, 1T 3 B0 B2 40 i 98 hE A4 1
TN, IS GRS, Ak, HecquetE!'*HIE 5L,
AL G R I TRPM2 A 5 R Ca®* A UL 7 LA
2 DA B 00 G 98 T 2 A I A R A R SRE SN o [
I, i g B SR G T O N M AT 15 5 Sl T 51 R
HUAEY) R B, {ERF FUHSN & 3 18 25 205 ML
i, UedaZ5U 3, HSNTE it Jskom 25 1) L% S 41 il
HPCa N 3 I, 5 BOAH M TR AR AR R Th g
S AR, X PR AEHSN 1 8 B G e b R
41 Jf R I P R A M A7 RS, R, O TR AR
PRITTRPM21EAH DB A E AL, H A7 c & g
37— shRNA TRPM24H i ¥k, WIH-SYSY #f 2 41 Jf
PRI AT BIR 2 i s SCCOZH il 22020, {H 2 H BT A
JLshRNA TRPM2 PMVECH itk . ASHF 7 B 57
7 shRNA TRPM2 PMVECHI ¥k, A4 J5 A &0F &
TRPM2 & -8 18 7E 3l 7 5 M U 18 2 DA S L Ath 3
T3 DA 25 175 3 P i 453 499 L 2 B 5 Al
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