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Phosphorylation sites of mouse gap junction protein

31 were determined by mass spectrometry

Ma Junjie

Chengdu University of Technology, Chengdu

Abstract: Connexin31(Cx31) is a member of the Connexin family. Currently,
little is known about the function and regulation mode of Cx31. In this study, the
phosphorylation sites of Cx31 in mice were determined by immunoprecipitation,
sds-page separation, protein strip recovery, protein block enzymolysis,
phenylisothiocyanate modification, psd-maldi-tof mass spectrometry, and data
analysis.
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JUF-F A 1 240 55 A 500 D) TR 2 36 175 S o V)t 32 00 0 7 A 1
R & & AR e R rp Y G T E AR [ 3] o TR AR B 2 i [T B
HEAEFE ] (Connexin ) J&—ZHER G, KM R B 1A =22 (0] ELA 8 BE AR -
Y 4 ANESEAEEE, 2 DHSNER, 1 AN ER AN T ST S 0 2 s 5 7R
U2 A S IR IX G AR BE LRSI M BT A3 DU ARG RSP [ 4 ] o

() B e 2 1 o v E TR BRR T B R 1 Cx26 LASE, HUE IR 4
BHAHR [ 5], BERILE Connexin BIREFIEMRY—Fh WAL, @it
X FERR A AT UL E IR B AR SR, RN H2A I B RR AL R LR AE Ser( 24
SR ) BRAE L, HJRAE The (JRZER ) BRI Tyr (BEERR ) GRIE Bl kKA,
(71 B 32 2 26 1 A B R AL AR IR BRI 2 T TR AR . s . B AT A A Bl 3 1 I
KEE— RIS oA AR

Musil Z A [ 6 | IES/NRANAERE 1929 Fil S180 ik Cx43 A, (HEAREH
HwEmRAL, NRER AR Cx43 iIBH E I HE. SR, FIMSAHAAL & 2 3
L-CAM F2E 4k S180 4S5, S180 AHMIREN: Cx43 HEATHIL MBERR 1L, JTIE AL
(IR TR, X S5 R W) 0 IR L AT BEJA 1 Cx43 MYz i, Musil A0

Goodenough HSEERIESETE NRK 4 H Cx43 BY—FPiR LI (Cx43-P2)
ANET Triton X-100, JUF SR MEBUEERELS GE—; M, 428k
WERRILHY Cx43 (Cx43-NP) BEVAT Triton X-100, JH FE/EMMFTRA. EPR
A S I BB AE Cx43 4125 ok [B] B o2 B2 B3 (] ) 2 )5 & A= Cx43-NP % Cx43-P2
M4, SXEESIIS BB IE B AE KA T, Cx43 JEAEA1%E AL Connexon J-Z%i %
WML R Z S5 A R A BRI, K, BEFR AL AT BB Connexon A BIEHEHEZ
JEHR R . Cx43 BERR AT Cx43 [RIBE @ IE T SCHA T TER], 24 Cx43 247
P R R AT, TEIEALTAT RS, Wi 265 (i A mit — LR fbrt,
R CH] . ARTANA, 3 Connexin MBERR L5 M IR AL AU S5 AT JE 45 GJIC
IIRE.  HHETX Cx31 DIREMIAISE AR, 2004 4F Diestel S 55 ATESZ R %€
A8 T /N Cx31 PAMBUE IIRRRR L7 45 263 / 266, LUAEBEMRIL Z L X P
AL, EEIABATAM: (1) RABHEABRMAKE TR, (2) RABHEMAGRE
EHR RGN (3) 20 R)3E TRAE 288 AR ] A ] B e 420 18 sl b . AWFSY
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Rt AAT N R BERR AL PR AT TR, SR H A 4 B R R o AR IR
B IEE L VK 43 B AR I B R BRIR 59, 0 4— B AR S sURR ISR (SPITC) AT
k2 & M, ] PSD-MALDI-TOF ( post-source decay matrix assist laser desorption
ionization time of fly ) B3t 73 B MR ik 2 A5 &1, X /N Connexin31 #EATH%
AL E L

1 EE5#HE

1.1 FEUBEE5HFA

Pioneer ZJKG WAL (ABL AR ) , JETHIBhEOCHHT “ATH R (ABI
NED) L, EROEAH TS (Waters A H] )

1.2 FEHF

PAL-PEG-PS resin, Fmoc—AA-OH, HATU, DIPEA, DMF, Piperidine,
TFA (ABIZAH]) , REFLEIMEEE A (Pierce A H] ) , #BEALHF ( GibicoBRL 2y
H] ), sulfolink coupling gel ( Ppierce 2% H] ) , Sepharose 4B, PVDF membrane,
ECL Plus Detection Kit ( Pharmacia /A% ) , Protein A Agarose, pcDNA3, 1/myc—
his (=) B (invitrogen 2% # ) , HT1080 cell, Hela cell (CCTCC 23 &) ) , anti-
rabbit [gG/HRP, 4— PR 45 0 FUREE ( Sigma 23] ), ZipTipC18 ( Millipore 23 ),
ZipTipMC ( Millipore A H) )

2 hHik

2.1 BRESILTENIDERET

2,11 BXEERR ARG T BB RR iK1 : LQARGFHpTAYGDDQR,
WERR KA A R A Fmoc 325« 768 2 Fmoc-Tyr( PO;H, )-OH B}, # &2 HgK—IX,
GRoERE, B4, WAEDTRE, A RUFE SR A HPLC 4lifk, C A, MALDI-
TOF Jiigor#r, i H kg,
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2.1.2  JH SPITC [&1fi4h & & ZipTipes 1192 MK B B2 K25 & 2 ZipTipese
# SPITC BC 1 1% 2.6mg/ml & #i W (50mM Tris—HCl, pH8.2) . JH WL M T 85k
BRI ZipTipes WHBUE RO RIAEBMR T, 50°CR N 1 /NEE, Jeisese,
0.1%TFA K BE G ZipTipes, REVEG 20 K, ] 2.51150% L) /0.5%TFA
VR, WCHEVEMGI, #EASETT PSD MALDI-TOF Jiii5% 547

2.1.3  PSD-MALDI-TOF Jii§ 7 Ariede T ke, Bl t, RHEifilr rOmimg
JE 2wl 5 5pl CCA FEFTE (CCA BT 0.1%TFA/49.5% G 149.5% /KM FI
CCA) TBG . M Il BRI E s FEMR, BT BURSROEARMER SR 2 55 S —1
SEEALVE SR . S8 SPITC &M RYBEIRR AT PSD 434, & BRI KT 1
VA RERRAGALS, ITA I8+ R B R 8 0 i

2.2 J\ER Connexin31 BSER{L ENL

22.1 Bkt SR BE/R Cx31 2K g% IX T % peDNA3.1/myc—his
(-) B, 183|F3AFk Cx31-pcDNA3.1/ myc—his (—) B, FEikFkii% 4 HT1080
4. HT1080 £l il T DMEM/10%FBS $53%, WL KRS r, /-HHE%, 80%
ZeAILA Y HT1080 0ok I THEe g4 . R ERE Gy, i &l 260V,
7250 F, 10.8msec. Y J5 A4 T DMEM/10%FBS FR K52 15 5% 24 /Nt ,
G418 Z 600 p g/ml ik 10~15d, FHAFEER . PRER TR, ) c-myc HrifE
PilA, western blot Rl 1k Cx31-mye fliA 8 1 AY BEE 7E k%

222 ZipTipes W W & 4 5 SPITC & 4K Cx31myc/HT1080 £ fits 22 fift 4 1]
anti-Cx31 YLIE, UUIERESD 12%SDS-PAGE 432, & N AR (A 2545 ISR 1 e
[ 5 it gt 7 0 o ZipTipers I 50% NG 10.5%TFA Pk, Lh 2Bk ZipTipes 1A g
WA MR, EWE 20 K. H 0.1%TFA KR4 ZipTipes, &P
520 o W PHIEF0Y ZipTipe,s WM BGAR FDSOR, SSZWM 10 o ] 0.1%TFA
I BERR ZipTipers, SEVES 20 I, VRIS ATRBAFIEERES 3 00T, Bt T
TR ZipTipes ££ 0.5M O— HEE S IRERIF IR h #1181, KR S i 24
MRERFER & FHEBM, B 2 /NE, BsEE, & 0.1% = RRMKIEGE
ZipTipeise SRJ5, ¥ SPITC B ¥ 2.55mg/ml &4, 50mM Tris—HCl, pHS8.2,
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¥t ZipTipe,s WBB MR BT RIMTEB MW T, 50°C KRN 1 /NI, i se s, H
0.1%TFA JKI# W PE W ZipTipes, RE VLR 20 Ik, H 2.51180% L E /0.5%TFA
Ve, WO TR -

223 ZipTipMC & EBEIR K 288 F /K R 2 Pk ZipTipy20 8 o K57 fif B il
#) 0.3mol/L FeCly & W/} ZipTipy20 i, FHZEBFKEEVE ZipTipy20 .
0.1M ZFRUEY 20 i . HF SPITC &4 f5 e 7 15 2 pH2.5-3.0 LR, 10%
IR, FALBEF ) ZipTipy, S W 20 3. H] pH2.5-3.0 ZRRIFRVEDR
20 3, F 10% ZMEVES 20 i DL R BRARRE BT IR . I 1% 20K 10 w1 YEM,
W R BRI -

224 PSD MALDI-TOF Juisr#rikd T aitit, BT, BHEMmiriowimg
JE 2wl 5 51 CCA FEFTE (CCA BT 0.1%TFA/49.5% & 149.5% KMl
CCA) TRA. &I L FRS IR AR, BT T ROE AR IR SRR 2 55 /b —A
SFEFLYE MM . FSCR ] ABL 28 F) DE-STR A1, fit & N2 #0t, #otkk
377Tnm, PSR 3ns, A 20Hz, RHAISFAIERFEBAE, wEHEpL SPITC
WM BERR IRHEAT PSD 434, 0 BEIR IR P 91 LA KA, IR A B A
Bt R 0 i

3 &R

3.1 TEERAKBVS K

H Fmoc 6 ABER KA Eci A 2life (EmS ) J54 MALDI-TOF i
E(E 1), FIE (peakl) m/z=1691.8, SHIE/T8—2, WEUG BRI,

3.2 SPITC 1Z21m

AT IR 2l Ak O s R IR 32 7= 0 45 5 & ZipTipes b, #EAT SPITC &4, 15
SEEE, R 50% CNEHERR, BGHAPERGH T MALDI-TOF i (14 2)

M 2 vl A, BERR KK B e M, 14 S EE S 7 T B m/z=1906.2, L&
BT 215Da, &M S FAR
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1 BREEEREX MALDI-TOF ik &4

2 SPITC 1&{fAk MALDI R4

3.3 PSD-MALDI-TOF R D H4s

2 SPITC &1 B RR IKIEF T PSD-MALDI Bii 434, 4-Mras i ani<l 3b fin;
[ 3a SR ZE SPITC EM I BERR IR ELH22E4T PSD-MALDI i /3#fr. Al 3a 54
3b WA, Z8 SPITC &M /5 #4T PSD-MALDI-TOF Jii% 3, G AK L,
ARSI R E ST

3a MALDI-PSD #R & thiEs Bk 45 R
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3b  MALDI-PSD #4347 SPITC 1&ifEs Rk &5 R

3.4 Cx31ZHE PSD-MALDI-TOF 4

K A 2 UUHE N Cx31-myc/HT1080 41 Jifd i 4 42 ) Cx31 A i s, #E4T
SDS-PAGE Wik 38, H4 I iy 8 B A BEA T . DS WM 28 ZipTipes b,
AT SPITC &M, &Hise e, KM 50% Z Wb, WAETEIRI, %5 2 meuk e
£ 0.1%, JIHREZ 10% J5, H ZipTipy. Zifk SPITC B BERRIK A B, 4T
PSD-MALDI-TOF 434, S55anlsl 4, x4 S8, Hpsh.
LQApSAPSLTPI, &3 /Hr & /NGRS 263 7 22 & IR k& ARk, 1 266 111224
W VA A I B R A

4 MALDI-PSD #3447 SPITC &1fi/NER Cx31 BEERIL
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4 1R

AR IR AR A MR R I, RS LR Ak IA Ty
HHDENFSALR] ACRR L IR LG sl . X A BT RR T ALY
W R RS ST RE T ST T — 3, T R (I RBERR AL 0 5 T AT IR A
TRERE SRR, B AN T A anih Zh A i, BT, A meE
WAL BTS2 6 ST 2 R B B PO N 25 . B LT B TR 2 26 1 T TR 5
R, Tk MIEBKE F ke, RRBFERR (TR B TAF oY, X IR I R
FIBHEA T BERR AL 0 & 2 U 3 1 45 M S D REAF S AN sl i B R o 1R 5E Y
BT E R Z R [P ] A ThRIC, SRS HET TR . —ZERRIRARTE R |
PR SCRAR 53 25 LA K Edman AR S5 J5 125 96 08 3 1 BT RR AL LR o X7 vk — AT
FERCRETT e, BRAEARAN T AE, R XN BR T CR Pbm 1 4 1A P S 300 i e 1k
HEATBERRAL T

VEAE R & R R 1 H 5% ( Electrospray ionization, ESI) KL B0 #%
W% / H1BS ( Matrix—assisted laser desorption ionization, MALDI ) KATHFA]Fii, J&
— PR B BTSRRI LM AR ) K315 AN o 5 K 1) B AR Bty H AT
TR, MY H i, MALDI-TOF 254 B 4 ks 508 F T 20
h—FiEs FLR B BT S k. TEIE B FRER #E4T MALDI-TOF BT 434
BERRIKES, FRAGHERIERZ, BA y B XA b 81, RE#REGEA
O B SR ER TR O AR LR R B RE IR, TTRER A B OTHBR, IS
BURIE A, FAAER I Ab— IR, TR KRR B A L, 3l
TR A 545055, DA T3 S04 o Wl 1 UK P ol 2 A 7 A A VR U . T >R FH 46 S Rl
L5, BRIk F AR S, [RIRTZS-G R A SPITC BMBERR kK N
wife, B N S ASRTUR AT, B b BRI EARMS, AT b BT
AIFETE, TGRS AIE I RS y B0, AL R A b 2815 ) B 504 o

SE M

[ 1] Kumar N. The gap junction communication channel [J]. Cell, 1996, 84.

https://doi.org/10.35534/macr. Www.sciscanpub.com/journals/macr



EFREDHTANNFERIERED 31 BRUIIRRE .

[ 2] Reaume A, De Sousa P, Kulkarni S, et al. Cardiac malformation in neonatal
mice lacking connexind3 [ J | . Science, 1995, 267 (5205) : 1831-1834.

[ 3] Goodenough D A, Goliger ] A, Paul D L . Connexins, Connexons, and
Intercellular Communication| J ]. Annual Review of Biochemistry, 1996, 65 (1)
475-502.

[ 4 ] Hertzberg E L, Disher R M, Tiller A A, etal. Topology of the Mr 27,000 liver
gap junction protein. Cytoplasmic localization of amino— and carboxyl termini
and a hydrophilic domain which is protease—hypersensitive [ J | . Journal of
Biological Chemistry, 1988, 263 (35) : 19105.

[ 5] Saez JC, Martinez AD, Brafles MC, et al. Regulation of gap junctions by
protein phosphorylation. [ J ] . Brazilian Journal of Medical & Biological
Research, 1998, 31 (5) : 593-600.

[6] Mege R M, Matsuzaki F, Gallin W J, et al. Construction of Epithelioid Sheets
by Transfection of Mouse Sarcoma Cells with cDNAs for Chicken Cell Adhesion
Molecules [ J ] . Proceedings of the National Academy of Sciences of the United

States of America, 1988, 85 (19) . 7274-7278.

Www.sciscanpub.com/journals/macr https://doi.org/10.35534/macr



