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ElE S8 E RS TMPRSS3 585 HEE

5 EY #hmAE
O B R = s B SR, R R SRS, KV 4100115 2 RO B B gk, K 410011)

KN

WE B2 %85 A8 TMPRSS3 (transmembrane protease, serine 3) J& T- TTSPs (type I transmembrane serine proteases) %% i
BB, AEr ¥ 45 F, TMPRSS3 HAT LAY TTSPs £k, #1222 & Fli#. LDLRA. SRCR %% TMPRSS3 A AN[A] 8
sef, B e h A RN EENAERA, FEAEANELRE, WK EN T N B, TMPRSS3 Kt ff
AL PEH 2% DFNBS/10 (OB EIERY, PRIk H A% TMPRSS3 (Zh EWFST 1 B4E hAE W S R G810, L ANE 1 4k D i T fig
A ON B AE )RR S Y. TMPRSS3 J218 4 0 1L RIS — N EE R S84 e n i B & 0 8 AT, R WT e s 1 i 28 oG i
PER T R REAE N & 1) AE B 22 R K s, TR AN IS S AT, (e T RS (5 S, HuTmAE 2.

& % mCAP (mouse channel activating protease) [f]J) e 7l ENaC (epithelial sodium channel) ] §E 4 TMPRSS3 [I/EH K4,
I TMPRSS3 25 P B Na* P #s, ABATIA R T Y SEIRIESE. Y ATHG S AU AR ST i, UL B At 4 2 ¥

A, IR B TMPRSS3 (92 BE S SLR % (070 I ZEHLHI B0 T Bk gese.

X#EW TMPRSS3, [ MEBRLZREAN, NE, JEY,
ZR9ES R76, Q34

AR RN T — B A K, eI 5
TEiR EHMA N Imaifyll, skes X sk
2 A IR ARG SE MR B, DR MR %S R G R
o T 25 5 22 28 1% £ 11 8% (type 1T transmembrane
serine proteases, TTSPs), TTSPs J1J& T-Z AR &
IR, AT SRR AR B 2= D) 6e,  H i

2000 £ Wallrapp S AR 2257 70 M7 i
o M 4 23 rh oy B 3RAS 313 bp BRI BL, ORI
Y B 7= W) 5 S b 22 51 1R &5 1B 1 (transmembrane
protease, serine 1, TMPRSS1) ! TMPRSS2 5 50%
AL A, JEAT 35%AH A 41, A A
Wil Pl e A2 12 F SR IR 2E = AN, T s Hodn
%) TMPRSS3. 47 {152 7E 2001 F Scott 55212
SE T AT YAk 21922 11957 1 Je A% v A
PR, 1% DRI g 1) 1) 4 1 g A /2 TTSPs 19— 14, JF
e Iedir 4 ) TMPRSS3,  H H# AR S AN TMPRSS3
FENL T 04K 21922.3, 1] Wallrapp - & 0 1) 42
A7 F 11923.3 ) TMPRSS4. TMPRSS3 1 F§ A
ECHOS1. TADGI2 (tumor associated differentially-
expressed gene-12 protein), ‘&A% —ANHR I A EL

EReEia e

B AN, IR R AR SR A AR R YRR
PR AL 5 DENBS/10 [t A6 7 550t (HJE1E B Al
X T ARG D) B S AR FIDLEIIANE 2, IR
142k TMPRSS3 [Tk e fE—25iA .

1 TMPRSS3 & F & H4FE

TMPRSS3 % A A T 4Lt 4k 21q22.3, #5540
24 kb, ‘B 13 MMNE P, AMNE T 44 bp(4h
87 73] 889 bp(Ah i T 13) K/NAEE. AISH 4 4
BIYJEE AR (E 1): as by o ds Gl =5 5k
EEFMAE A By C. D, HffegA a g 2
AR, Ak 2004 4E Ahmed S58B4 T —
BT I BT V) 85 A TMPRSS3e(J8 1), ‘& 2ME—H
AE TR AR, gifd b 538 N IEIR IR
4% K A S M4k E, JF A 8 TMPRSS3a &

* [E R [ AREHASE S BITH (30700940), HIFGH HREHAIRE S %
B3 H (06J33011).
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TMPRSS3e A58 4 M KA, % TMPRSS3a  RAERZINEAFHME A & HE AR TMPRSS3 7
TEARN FEAAFAE, (XM s AR BESS, Hur2:  AEWRN ) 2. s BB,

Table 1 Four alternative transcript of TMPRSS3 and its coding production
%1 TMPRSS3 ¥ RA 5%

LN K ShET e LT/ B R A
a 2 468 bp 134 454 NEIERIRIE A
b 2.5kp Batd 1, 24087 327 NMEIEIRIRIE B
c 2135bp a1, 20 340 8T 327 NI c
d 1359 bp 5 af 100 11, 12 134M 27 344 AN FEIR IR D

4 DBV S IL T ) 8 T

Fig. 1 A model for five alternative transcript of TMPRSS3 and its coding and non-coding exons

El1 TMPRSS3 & EA#ENE
TMPRSS3 & 5 MBI IR A, JLf 13 MM, BE 7 EARRSMIANL T, 2 ERRERDIN LT, L7 % E % TMPRSS3 4
FIR, FFHR R AN BT IR R S5k

TMPRSS1. TMPRSS2. TMPRSS4, H A5 ML) 45
2 TMPRSS3 EH 5 FEHAYFHE WAL, T ELAS [F) P 1] TMPRSS3 431 45 K4 5 i
HATELE KRR RIL T 20 £4 TTsps R NSRS 8% R ZUEIRF A, HTC
SRR, RIS ML g s TEE AN L LB A 3).
(& 2). TMPRSS3 5 TTSPs H:Ath i &1, Jo 3
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Fig. 2 Phylogenetic tree of the 23 known members of the TTSPs family
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Fig. 3 TMPRSS3 protein domain structure and amino acid sequence
B3 AZEHE TMPRSS3 FHiH & H X M i R EBRF 5
A TMPRSS3 25 #3155 4% ) TM. LDLRA. SRCR. SP £i#3k, 44 Ahmed P 27 N o i BEAEAERT Sk 4.

2.1 RaRZEAE

TTSPs £ Ji b3 76 M A 45 R I B AR AR,
M HAT (human airway trypsin-like protease)12 4~
R I, /MR Corin 112 MR IEMR LI, 1M
TMPRSS3 117 40 2 2 AR AL, JL 2% TTSPs
B 03 A7 A8 B R A6 A A2 &0, 40 Matriptase.

TMPRSS2. Corin %5477 5 1 C FIS 20 1R I
ity 11 W FR AL A, TMPRSS3 J2& 75 th A7 AU o4,
H AT AE 2.

BESR TMPRSS3 15 A 54 A 20 b i) — ba, 2B
10 PR A A5 B2 23 A PO 3L N 3 B A 45 5 IR
(signal peptide) 25 ¥4 , 15 5 Jik i i SRP (signal
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recognition partical) iR\ &5 &, 51 S&EAE N
FiMgiG, I Rl s S ks ER, 5195
Js ks, (H T TMPRSS3 fE45 5 ik AMb A7
E— N EKES X, M43 TMPRSS3 15 84 75 Jit
B, B R I PR . N {5 5 IKE A
TMPRSS3 [ 741, v GEXTE IR 1A O 5 i
iR EEEH. HHAURIES A E R
AfE9, HALS AR E AR RA? HArmAR R
FIHhIA.

2.2 EREEEE

ENIEE 1, TTSPs & B #8 A5 — A N i
KGR, AR BEAAS e A1 W Pk B A A X
il XAGASR R AR P O T AR AR
fuf 43 A M), TMPRSS3 15 58 [X 5 %2 2k R F48 ~
169 ).

Ay ir BRI, 1TE 2 TE S R4 1
HVG 7K 5 [ DX A7 AE A 43 TMPRSS3 Jil A JI5 2
M, RATABE S BE47 B0 B . A
TMPRSS3e 7t 1% 2 1B IF 0 1285 1 b A OB A
T A AR W R S A TE R RCA,  AH N Hh
HFMAR E A4 iz A AN 2B Lk
RHEN 5 Ahmed (BB, AH H 1 R8T 7T 45 R
HSZRBT G, BT TMPRSS3 s J H
R SRR R OC R A 1 TIRABE AT
23 EFRX

TTSPs T X 2k 11 ity MR gty
A0 5 1% B B R 2 A8 A R 45 1 B8 (low-density
lipoprotein receptor class A, LDLRA). A Zli&IE K
2k M3 (scavenger receptor cysteine rich, SRCR). %2
SR B 1 i 45 #2) 4(serine protease domain, SP).
R, AL IS, LDLRA A7 TR LR S74
~C109 1), 174 & S EMARNELFY],
40 ZANEIEIRIR AL, ZEi M5 Ca» 454G,
I FEUOK I3 1) 500 22 S B AR A BRI . IR B

&, 2 5IRBUCH T . SRCR {7 T 24 2 12
V110~T205 [i], f 4 & &R EL 7
y, ERREG A O AR B o 1, iR R
M. IR Z A, [Hk SRCR AIRES 5 T & A
T4 A L fE . SP /& TTSPs [k iG P by,
TTSPs % ¥ A fEZ A M FE FARIE, — AT 200
ZARILIRIRIE, H = REE R L — g R R sr
TMPRSS3 i 635 PO 7 T 20 R Q217 ~ Q447
B, &1 4k = B4 His257 (H). Asp304 (D).
Serd01(S), FATJHREE ARSI, 7K R At 2 I AR

AIRIRFE R0, BEKMREOS V2 B IR, 7
F SP 1% R216~ 1217 (AT — N EEMWEA A S
AL, FTREXS S B R S CEEE L, 2005
4F Wattenhofer Z5CF RSN TUEIN RIE RS, K
TMPRSS3 R216L 584 A A B £ 22 21 1R 5 [ 7K fk iy
WEPE, BAESE T R216 HLUARANAL T AL TG 2 0 8
B, (BN Fi% R ARRE TEAZ L AR T >, ghah, T
TR ILAT KB S1 S6 Z545fss.  HiRtT- ok % 25
FssIB DI h e S AR ELAE ARG 28, (H AR
PR R T 45 FAL R ST VAT 48, AL
AR e 5 | A B T Th BV M S

3 EBEELH

WA AfERN I Al 2P, EAERIL
MBNVFZ A 2RIk, e 8. B, <
LRt Rk, HE T BRI T RS
F, H TR R I E AR A FHR R TT . A 4 5C
RN, S iz ARIE, IR E
AE T ML SRR L, DL H TR ST 32 AR A
Wrot R G5 teoh, EE Rk B EE AR
Mk, R C BEAEM . MALTRIE,
SRR D EEAERR. IGEE. MRk, JfH
2GR S Pk, L IR (4R S e RS Al PR 23 30
FAIE AT AN I O SR A= 2 b s .

4 EYFINEE

TMPRSS3 % DAl i [ J2: 168 4% 1 H- 3% DFNBS8/10
IR AESERD, HAT O B, EEhiE. i
. EHIL, R, mEEEANRS R
TMPRSS3 BRI AER AR 193k 2), (HAE IR i
RIARE. AR AL A IE M B AL R E 2 AR
TMPRSS3 M 5848 241k, 41 2002 4 Wattenhofer
SN RO PG IRR . N ) N R B R LA
WEFE, AbTHE R I A TMPRSS3 9878 %A R
0.38%; Ahmed ZEPEFT AWFFCIEARE L, #2000
WGV AT 1.8% 1 AL s ast AL M BB KX R 2 H
TMPRSS3 5378 513, (H'EATIAR J& AN 28 BRI 5 4%
PEE M E EHON N, JUILHERR UL GJB2.
SLC26A4~ mitDNA'>¢ SE K 5844, 1% 3 PR B B A
_EE.

K 2 AT LI R 5848 2 2B /E B 1 TMPRSS3
FHLE K. LDLRA. SRCR. SP(¥l3), 5l T
AH IV 1R 28 3L /R 17 41 (1) 2228, 1 Guipponi S5 MJF 5T
iF SZ D103G. R109W. C194F. W251C. P404L.
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Table 2 TMPRSS3 gene mutation
%2 TMPRSS3 EERT
i FEHR AR T T ERINE AAER R AR E
IVS4-6 G>A LDLRA T HERS 2001 4E Scott Z512
325C>T LDLRA R109W
[ 5L 7 581G>T SRCR C194F 2001 4F Ben-Y osef 241!
1219T>C SP C407R
IVS8+8insT SP i AERS 2004 ££ Ahmed %P
Ins (B-sat)+ del SP Y T HERS 2001 4 Scott 22
(BTSN . 4
del988A SP it HERS . 352stop 2006 £ Walsh %5
753G>C SP W251C )
58 e Hi 2001 ££ Masmoudi 25
1211C>T SP P404L
L del207C LDLRA i iHERS )
VHIRR I =R AR 2002 4 Wattenhofer 25
308A>G LDLRA D103G
N . IVS8+8insT SP i P HERS 2004 4 Ahmed 4581
NI
207delC LDLRA M HERS
647G>T SP R216L
+H I 1192C>T SP Q398X 2005 4 Wattenhofer 25
1211C>T SP P404L
646C>T SP R216C
1 2007 £E Elbracht Z516
916G>A SP A306T

FI BT SCHR T AR IE 5 W TMPRSS3 SRR AR A 2L AT I AR LR o TRl

C407R A5 Bk TMPRSS3 2% 2: 1 & 1 UK it 3% 1
Wattenhofer %5 U144 41 52 56 th 1iF 55 R216L 5% 4% &
TMPRSS3 2k & T 5 (A RUK R TE. 7T SP 4544
B R W251C. A306T. P404L %48, i THEA
FUor T a5 EHE, ¥ T 4k =BG A His257.
Asp304. Ser401 ThAEEHGTE. R216C. R216L Z4X1f
X IR AN S B S 0%, i sgm T 155 D) Rg
RAE. 47T LDLRA 454 38 b1 BY 382 A7 s 8 A8
IVS4-6 G>A ST NG T 4 NREIE R B, 3%
W 7 R OE R R PR, T D103G 5 AR AT 43
LDLRA 5 Ca* NEEIE W 45, W 7% H T
I DRV PR R HE . htknl W, & TMPRSS3
FE N GEAR P U0 T % A I K AR T, AT |
T HE, KUILE AEF TMPRSS3 ThAgiE M iE &
RAERTWr REAEH HE, (HRZ%E ARV
TR TRTAER? BT ANE 2.

TMPRSS3 & KIS — AN fen | i HE M E A
B, 2 WA T DI % (1 R G B 4 IR 1 AT el ok
R AR KRS, DI T % AR (S 5 i
AW T W e e b ) Dy R S AR I, T
fift £ 71 TMPRSS3 {55 1l 18 1) OB 2 O e i A=
FRAZJEM) . HAT6T TTSPs Th A %0 - 20 i 1 4%

FAVREAE,  EOE 5 FC A b D e SR T, M) I
F, AR TMPRSS3 [f] TTSPs HoAth ik b3 B A 55 %%
KA, Al he A A A M AEY) = Dhfg. Vallet
S ROE S/ BN B mCAP (mouse channel activating
protease) 1] W b B2 4118 i ENaC(epithelial sodium
channel), BE#k TMPRSS3 55 mCAP 43 145 1) I
FEFIYE, T4 ENaC i th /& TMPRSS3 1 ] Ji
), T 2002 4 Guipponi Z5UF 4441 TCRES I ¢
KRG, ST TMPRSS3 9 A fiE 4L 3% ENaC,
#2758 TMPRSS3 25 W B Na* P45, (HELZ 44
P SEBGUFHE . ENaC HEig L ALT- & TMPRSS3 1EH]
JEH), ARAE T PR s [ e/ B AR, %R
P B B Z ENaC o WERAT, Wi JE0IEs, ik
Peters 25CUHEN] TMPRSS3 ik 5 B H- 24> 7 HL ik
1, ENaC JEAE EZER], FIREREEC P28 E IR A
THTRR EZEEM, AUk B &5 =W 1 W
BDNF, A AR % & M /E Y. BikdE
fif TMPRSS3 Wit &R 4 Jise ALk 2 5
T WBLCREA I R N, WO T RS T (1 N B 5 R
i, HirEAELRE.

] v 255 TR AR B 2 ) — P Bl
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W AR ST ). S R T, R
B BORI LR T-BE, B R R AR R R . 4
B RGN B T IR A B,
€ R AREDIFIIR 51, AR5 T AR AL S5 A N R
S5 TR L R EUR YR B i AR KB, 1 B
ZITFAGE G RN B R TS . B
JEEME IRV RSN R, Mo iR R
BEAh, TR ZR (1 15k A6 25 IR A% LG I IR s ok Bl A
IR RNA FHEEORR /7 2 40 M 1) A
Dife W o F B, H A e TTSPs th @t vn T
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RE B SRR . S I, DR Qo] 76 Ak A s R
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MMP-14 £, ¥ 1 2% B 170 3 0 4 s 2 g
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chMMP-14(TG A K i 25 M OME R S, =947 iR
FTUZH 27 43 B WHR 7 328 HH RS ). Major™) ok ifF 9 2k
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LRRIRAE X5, R R AL O U
Pim1 Y. Tam 2200 % 51 3L 7 4 8 4K 11
MT1-MMP [11E RS, 53 ) FH B A= BRI AL i 1
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MB-231, FIJJH & w8 AL 2 07 00 i i e a1
IE, PN ERD 5 1. LA BRI ) o
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DFNB&8/10 activates the epithelial sodium channel (ENaC) in vitro.

A Member of II Transmembrane Serine,
TMPRSS3 and Hereditary Deafness

GE Sheng-Lei"™, YI Yan?, XIE Ding-Hua"
(" Department of Otolaryngology, Second Xiangya Hospital, Central South University, Changsha 410011, China;
2 Department of Heamatology, Second Xiangya Hospital, Central South University, Changsha 410011, China)

Abstract TMPRSS3 (transmembrane protease, serine 3) is a member of [[ transmembrane serine proteases
(TTSPs), and like the other members of this family, it contains typical domains including a serine protease domain,
a transmembrane domain, a LDL receptor-like domain (LDLRA), and a scavenger receptor cysteine-rich domain
(SRCR). Four alternative protein isoforms have been described, and isoform A is thought to be primary isoform
which is expressed in many tissues, especially in the cochlea. TMPRSS3 protein is primarily localized in the
endoplasmic reticulum membranes where it may be anchored by its transmembrane domain. TMPRSS3 is mutated
in non-syndromic autosomal recessive deafness (DFNB8/10). Therefore TMPRSS3 is thought to be involved in the
development and maintenance of the inner ear, and isoform D may be proposed as a novel diagnostic marker in
ovarian carcinoma. TMPRSS3 protein is the first protease which mutation could lead to deafness. These data
indicate that important signaling pathways in the inner ear are controlled by proteolytic cleavage. However, it is not
clear about TMPRSS3 substrates and its function. The epithelial amiloride-sensitive sodium channel (ENaC) which
is regulated by membrane-bound channel activating serine proteases (CAPs), a member of TTSPs, may be a

potential substrate of TMPRSS3, but this hypothesis is still to be verified in vivo. With the development of protease
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research and the application of protease proteomics, substrate degradomes of a protease may therefore represent an
important tool for the research of TMPRSS3 function and its molecular mechanism.

Key words transmembrane protease, serine 3 (TMPRSS3), type I transmembrane serine proteases (TTSPs),

inner ear, substrate, signaling transduction pathway
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