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BWE: HY HZREBSPRERBIABETARSCRABERFHEAKEEN 2(HsNHA2) &
HENEBEFHEEHE Na" G, SR EAARFRORRRTONESEMTH. T E RARRE
PCR IRF &9 1t HsNHA2 ; ¥y B ) 3R 1A 80K, i 1 o 7 FL 1 O =0 5% A B0 R 5 B B T8 BK b 5 Western
ER A W L 7E B L P AR ) Rk il 1T NaCl BB N M E MR R AR P ARRE JFRARER
& HsNHA2 SR H T8 sh i G MR IR 3 6 B 7 & HsNHA2 FEA M PR RZKM B, B R
Western ElFIESE HsNHA2 7EBE B bk Fh IE# 35 A Kl 48 B8 HsNHA2 n[{E R E S SRl A4
K, EME HsNHA2 Rk 5 BBk A BEFE 0. 2mol/L NaCl ¥ F B A K S KB e 40 AL H
HsNHA2 FIAEAMRAE b, 45 HsNHA2 fE A B FREERSAE P FEREEHARE LT EH
i Na’ I0RE, AR ER A K,
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Abstract: Objective To heterogeneously express HsNHA2, the potential factor for the differentiation and
maturation of human osteoclast, in Saccharomyces cerevisiae, to identify its function to transport Na + as a
salt transporter, and to conduct an initial location analysis of its expression in cell. Methods HsNHA2 was
amplified using the high fidelity PCR kit. The vector expressed in Saccharomyces cerevisiae was established
and transferred into BW31a using electroporation method. The expression in the strain was measured using
Western blotting. The growth curve of the strain in high salty concentration medium was observed through
NaCl-dependent pressure. The salt-resistant function was observed using phloretin as an inhibitor for
HsNHA2. The location of HsNHA2 expressed in the cell was defined using fluorescent in situ staining.
Results The results of Western blotting demonstrated that HsNHA2 expressed in BW31a normally. The
growth curve showed that BW31a grew in the high-salt concentration medium in the presence of HsNHA2.
The growth was inhibited in the 0. 2M NaCl medium when the expression of HsNHA2 was inhibited by
phloretin. Immunofluorescence staining demonstrated that HsNHA2 was expressed in the cell membrane.
Conclusion HsNHA2 is mainly expressed in the cell membrane to transport Na + as a salt transporter. It
can maintain the normal growth of the cells.
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CPAXITHERBRA FERLMHETH
¥iz ,fu$5:Na”, H", K*, NH4", B4 CPA K}k
£ #§ CPA1, CPA2 F1 NaT-DC ( Na"-transporting
carboxylic acid decarboxylase) =4 ik,

HsNHA2(f-S 8z ERE MR E mH A8
i B Wi R v B O R A LR B T KR, T R
R, B~ T 5B FRES X LB
o MMM pH (HRRE R4 MM IE ¥ IRER
HI2, M pH W Wik R EEMAHE Na" -H ZSHE
(NHE) , Na " {R#IfF1 Na* 37 9 C17-HCO’ ™ 52 #t
XMW Na*-HCO ftF#Hiz@E#E. H' A MRE
A H'-ATP B@ES, P NHE EEERES
WER . MR NHE B4 T B A B A% 4 M ) — Fb
BEEH, BT CPAl TRE., 2T NIE, C2
A 10 NHE W AIB; % 5, NHE () o) e B2 158 & 5
B AR, AR MR R O BAF K
T8 FHOGHR LUK B P i 8 A0 B DA R & R b &
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BREBEZEYF K CPA2 R G R N
AV . HsNHA2 7EZ4E 45 A2 B0 5 b 2 8
ERERNINEGE, 2L R EBBEPRBERDR
CPA2 &) HsNHA2 B[ , 3k %t HsNHA2 £ J5 i@ T
BEHATHI B %58 o #— 25 0B R I% B B LI
M— A ZR IS BT o

1 #HMFIE

1.1tk

L1 B . b 88 R BR W B2 & B % BW3la
(enal-4A, nhalA), TOPI0O EZXAXBHEM A
Invitrogen /A ] ,

1.1.2 k. pCMV6-XL5-HsNHA2 1§ [ Origene 2%
H) ;pNHA1-985 ,pYES2. 1/V5-His-TOPO Vector I §
Invitrogen /A &) ,

1.1.3  FEA LT RNA 8§ (Invitrogen ) ; 4 B %
i B # PMSF ( Sigma); Tag DNA B 4 &
(Invitrogen) ; TADNA &5 (NEB) ; AMV 3 5% 3 i
(Invitrogen ) ; Apa ( NEB) ; Xbal ( NEB ) ; 1kb DNA
Maker ( Invitrogen ) ; 100bp DNA Ladder ( Invitrogen ) ;
Ti# protein Maker (Invitrogen) ; & {#E PCR R #H|&
(Invitrogen) ;3% i PCR X & (Invitrogen) ; /N & i
B4R B A & (QIAGEN) ; o & i R R B 1l &
(QIAGEN) ; PCR =4 [ i 5] & ( QIAGEN ) ; e 7

DNA B 19 i 5 & (QIAGEN) ; B & # ik i ) &
(pYES2.1 TOPO TA Expression Kit, Invitrogen) ; [,
Anti-V5 {1k (Invitrogen ) ; Alexa Fluor 488 F(ab')2
G (H + L)
( Invitrogen ) ; Poly-L-lysine solution (1) ( Sigma);

fragment of goat anti -mouse
Prolong Gold antifade reagent ( Invitrogen ) ; DAPI
( Sigma ) ; Zymolyase ( Zymo Research ) Coverslips
(Fisher) ; 5237 Ml 1gG HRP(Invitrogen) ,

1.1.4 HsNHA2 3| #. Lt ¥#:. §'-
GCCATGGGGGATGAAGATAAAAG-3'; F #f: 5'-
AACTTGCACAGAAGTCTCTCC-3',

1.2 FE

L.2.1 JESREEACH 1) YPD 5535 5 R A 45 Uk
BB BF 3§ %k BW31la (enal4A, nhalA) {E % Hs-
NHA2 B LXK 75 M, N BW3la ik FE A
BT RARE N RN, BT BW31a AN 24
B, REARERMEENRBB ALK, ATH
BW3la WHkIEH £ K, FELE YPD B HEFHE
WERe (Adenine ) , fff L2 ¥k 5 20pg/ml, 2) YNB
BFFYNB SR R S @8 FR 5, 6% BW3la (9
AR R O B R, C ) B RN R S R
SRR BER, HHAWEE N 20pug/ml,pH H 4.5
Ko

1.2.2 MEH K pYES2. 1-NHA2-V5-His-TOPO ; M
Origene 7\ B W18 &7 HsNHA2 2P 2K cDNA #fE
#L pCMV6-XL5-HsNHA2 , W3 N B 5 F 2 W A3 4
QMRS T A RETERER A BT RA T, A
Invitrogen W 18 35 & B2 R 075 = 40 M M0 =5 R ORC
pYES2. 1/V5-His-TOPO, #2 #& X 4~ i B f1 HsNHA2
FFERIR I3 Y18 HsNHA2 Jh pCMV6-XL5-HsNHA2
PR, BE S PCR B F:94°C 2min; 94°C A #
30s,55C iR Kk 455;68°C FE fif! 2min, 30 MERK , &5
72°C FEfH 10min, PCR =4 ] QIAGEN QIAquick®

PCR Purification Kit #lifk, SR )58 PCR =¥ 5
pYES2. 1/V5-His-TOPO 25 #; & 3% #2 , % 1k TOP10 &
ZE K E MK, 188 & HNHA2 8 JR R
pYES2. 1-NHA2-V5-His-TOPO, it i B F HsNHA2
AT LHEIEER R

1.2.3 FRARBREBY S0 RS ugs
QIAGEN mini Plasmid il &R iEREHE /HNER
BUBORL, SE AU 404, R R T B . E B
YW HAG BT E MR . RS QIAGEN®

Plasmid Midi Kit 5 & $& B4l 1k ik, LAt /5 42 5% 1k
ZH.
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1.2.4 HIBEREZSMHK: £ BW3la £ # 3
S0mlYPD( &% il Adenine), 30°C 200 % /min 3% 3¢
LB B3 B9 SOml YPD B i, 1500 ¥%/min
4°C B0 Smin, BAEK B R E KK A 40ml 20ml |
Sml pK¥ 8 1mol/L I HL B 1% 40 fg , 1500 %5 /min 4°C
B0 Smin, 5 5 40 B T EIFE T 2000l 2K % H9 L
B, B A0pl BEFH ., ALREBRAKR
2SR B EE R %

1.2.5 e fF YL@ a0 . /) 40 pl 47 i) B B3 IR 2
B PMA L pl (4 0.5ug) &R DNA
(HsNHA2 = 4k . pNHA1-985) . IR EMA B H
BAVE KEBE Smin; REFTIRRARSHREY
. V =1.5kV, 25 wF, 200 Ohms, A fA] 5§ 42
4.8s IEfi. BAFESEE , SLZIMA 200p] 1mol/L %!
BE; B 100 pl EBELSEEE R AR D] 2% W& HE YNB
MR, R JE 30°C 57 ;48h J5 , BERF L RE1R R K .
1.2.6 FBHBZEHL  BERRIBIRERS,
WA 2% 30 YNB AR AR, X0 ER
HsNHA2 F ik, W& T 4 M /5 B Tris-Glycine SDS
Sample Buffer(2 x ) 4bF;95C 4 Smin, FHE AL
R LR, RS A BT Anti-V5 (1:1000)
YE R 56 — Bk ;4 CH A& ; AP [5G HRP(1:
500)fERE _pitk, BE GRS, MABRE, R
JGTE X-RAY HrBg ),

1.2.7 BBAEKRABEE.O BAgERELEK:
e % HsNHA2 25 84K (B #: *F B ) . pNHA1-985
(PR R ) J5 , B X =26 BW3la B #k 2 5 76 & 4k
BHEREEEERK MEERERRAERRURF,
AT A BRERAE  FCHI A W ¥k B NaCl #9 2% £ ZL 0
YNB ZEfE#R ;  YPD Hi %5 , MEH L, BT
2% FFL¥E YNB o WK B, HOk AL T A IF)
RAE(KY 0D600 {H7E 1.8) ; R/G B R FLE 6
310 WM BRAREILIE N 3ul, HMERFRT
JE LT 30CHSE, K 4d FReEXT b i pith Ak
B, OWikFE LARKIMSKNE . M BE¥EH
BW3la B7ER R LMK B YNB At 47 A K i 4 A9 1)
. TEF YPD ARG, KRER L, E&T YNB
Hr, W 0D600 fH , 43 510 A B 10ml 7 R £ ¥ BE 19
2% HFL¥E YNB b, R A0 3 AL THFPRE (K
#j OD600 {H7E 0. 05) , 4R J5 4 12h JIH OD600 fH—
WA TIFE 72h, R4 BT OD600 1E A4 K B4k o
1.2.8 # Bz & (Phloretin ) # % 3£ % . 43 51 B )
100wmol/L, 200pumol/L, 300pumol/L, 500pumol/L,
700wmol/L R [F ¥ FE IR & YNB B iRIE ;4

WAHE, — AR E NaCl, 5 — N4 A 0.2mol/L
NaCl, B2 F f5 804 K i 48 W22 4R B2 &K 4 | HsNHA2
THBL .

1.2.9 HMRGREFRERE T mRES RGN
JRAL S BB e B 447« B SCHERD BW31a BE R B
2ml YPD ( fg IE ¥ 20 wg/ml) 7,200 #%/min 30°C #%
R A KR EM Sl IR IEFRE] Sml 2% 3,
B YNB 51,200 #/min 30°C 2K P AEK 2 12h B %t
BAERS ;MRS EEMA 600ul of 37% H EE,
I 2 40 M2, 30°C /X & 30min; B 1. Sml [E 5 4 #9 48
M A EP % 1, 5000 ¥ /min R3E .0 Imin; F
0. Imol/L BEEES pH 6.5 ¥E=W ;M A 25p] 1mol/L
DTT,30°C i & 10min; I A 2ul zymolyase (5 H.{if )
#1 5ul B-mercaptoethanol F 37°C i B 60min, fiff B2
BAMBE RS R S EE - mEREHA L
f125ul 0. 1% polylysine , Z BB E 10min, /K # % —
WO A 3000l PR IR AT N 25wl 40 M VR
BEEH L, ZRKE Omin, REZRBFB;RA
VK B2 6min, | T, N A VKPS BR 30sec, BT ; i} PBS-
BSA ¥t—iR, SR /5 ) PBS-BSA #[H] 30 minutes; I}
FEMAEE Anti-VS (1:2500),4C i3 % ; PBS-
BSA ¥ =i, Smin/i# ; M A —HT (Alexa 488, 1:
500) ,Z%J& 4h;PBS-BSA ¥t =& ,PBS ¥t —i&; il A
ii & DAPI, DAPI 1: 1000 in 1X PBS(0. lpg/ml) , &
B 10min; % F, A PBS Yk =, EKE T B A
antifade WA, REZREBIEREHAMENE
FREMBIRE R L, AP mEFas%k, LRE
BABEHE,

2 5%

2.1 I HEREEL BW31la 7 H KA HsNHA2

% 4548 HsNHA2 751838 pYES2. 1/V5-His TOPO
TA B2 & R84k, ££ GALl B3 FHEHR T,
HsNHA2 ZH T LA GALL SRR, KRB KRN E
HY 2 HsNHA2 5 VS iR 8 WRE-& &0, TR
V5 BPiik R W HsNHA2 #9315 1§ &0, HsNHA %3k
EHS5 VS A Z/57 60 KDa £ 4, i pNHAL-
985 GFP(XRiABEH H B f NHAL BiIAHEH)ENMH
et B8 s B pYES2. 1/V5-His TOPO TA 75 £ & fif 52
BA T BB, #7848 Ao R 2R AL B O R
AXT L BUR ) BW31a (enal- 4A nhalA) BEREE#%,
B B Bk /b B F 3 {K (Enal4 Na’-ATPases and
Nhal Na*/H" antiporter), FAk H¥iES ), @
Western K i) 8] HsNHA2 7 BW31la A F#EE, 7]
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