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Abstract

pains, calpain |

There are two kinds of ubiquitous cal-
and calpain 1I, differing in
their Ca®* requirements for half maximum activ-
ities. Both calpains have a large subunit and a
small subunit, with molecular weights of 80 and
30 ku respectively. Large subunit is composed of
4 domains. Small subunit is composed of 2
domains. Recently, several tissue specific cal
pains were discovered, adding to the complexity
of calpain system. Calpastatin is an endogenous
suppressor of calpain, which can bind to
activated calpain specifically and made them
inactive. There are 5 domains in calpastatin,
domain L. and 4 repeated domains numbered 1 to
4 which are responsible for their inhibity effects.
Calpain activity is restrictively regulated in living
cells. Membrane attachment reaction can low
the Ca®* requirement of calpain to be activated.
The negatively charged phosphate groups on the
polar head of membrane phospholipids are
inportment for that activation. Autolysis also can
low the Ca®* requirement of calpain.

Key words calpain,

structure, calpastatin,

activiy regulation
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i hh {55 I 7 1AL IR SFE; X S8 DAX JER; Wilm' s JORHAMEIE D wTrs LR X- 3 8110 57 4k A
TEIEDN DSS 48, JFFAr T MER VGE ) Z JER B, DSS JERBIRLIAN Jimenez S5 HORY, 504 B i
T T W FL A WA S e 0 43 5 HUEERT LA LA R 1) 5 R 2 R 0 S e B, A i W I E SR
TACKL MR, AT — iy A gk 1 el A 1 Tk — PR

K2R MealvkoE, YERCEE, SRY/Sry, WHELEN, ZIEDIEIRL, DSS AERRLA

ZFRO%ES Q953

1990 4= 44 1) e s B DR (1 25 I A il 5L 3 4
P I W5 XA WF I — T K SE R, RE
RS # S RF SRY/ Sry B AT G R E AN
TDF/tdy 1%k, ANTERNH BT T SRY/
Sry MZ5KIRIThfE, KW SRY/ Sry W figkt —
PR R 7. AR e AT SR B X % £ 4k
FIVH Yoo ik b R 0 04 10 28 AR th ATk o e A
K, IXFERAT B AFAEAT 77— Lo Pk 5 vese SE .
T AR AT SE BE T 8 2 3 B PR v st 1 3k
B, SEJEEH T — RAUBERL, MR e 47
BUEE RS RN, CN RS VE S v &
BB 2 AL R R ik fe,  te— R4y
e, KEWERER

1 EEZERNREEE SRY/ Sry

WAE 1940 4 Ajost 55 5l ik — R 41 I
) ) 5 6 DA VR B ) s A ) T SR L R,
BRIt o4, — BAERRIF GG 04k 372 A 1
WEWKFE S EM BNk, BIRZE S,
FL2 60 FACHT Ja AATTA 7355 W 2L 30 9 52 AL 1
YUE KT Y Bk, HEMXEh T Y 3
Ak B AN, Egats T —FhsE AL X
T TDF, desebhil s . A8tk R
B0 P BT TDF LR
MR, Xt 3 B 46XX J AT 1 ] 46XX
FCPI PR ST, ORISR R B A
35 kb 1) y 45 5P HALEE . 1990 4 Good
felow vl TiX— B, JFSERH — IR
[# i fE, FK SRY ( sex-determining region
U ZEANEAFR Sry. BUR RS AT ) S
¥ SRY/ Sry BUAETDF/ tdy: a. 200 ¥ Hr,
KILSRY 75 79 ML I ILF, HAHMG
(high mobility group) ¥, JL47 DNA &5

WANHRF L, R SRY Al fig 5 iz moh g,
b. 8Ly T 42 K ILAE S A FLEh b SRY
AEREYE R AfE7E, HAL T y Retath B, o
/N Sty RIS PERF G Tdy X S2 AL e
R d. NEL Tdy S8R T R XY M.
G TAAL, RIER XY MERBRKT Sry P
Bl AR XX PR R AR T Y ikl B
G E X Rtk BT, KRSk B v Bk
S BAT Sry FPHIAEAE; e 15 46XY LHEMR
SRY Gt e ep o e Bk 4l X, T B Y
RA, R — B BLANIL R R K A fE HMG (1)
DNA 254X 1 A S IEHE & Koopman
2L OL — By AT Sry 19 14 kb DNA J7 B E N
AT XX MEPERG B, &5 SR AN B e
TR, AR, W90 ARG A
N SRY/ Sry J& 52 A W 26 B4 R 78 4y
% AF.

2 SRY/Sry By&E¥gFnTh g

ANFEH SRY FER & — A A5 5
7, K850 bp, fEMIAHI T LU 91 bp A&
7 —A F B SR GMA (E b &
SR Y-ORF 5% 4. 0 kb 4bA7—4> 790 bp i) C,G
By, nIfiEAE Wilm's Bio8g JED =4 WT 1 [
PRI A, 2B WT 1 AT il 152 m 0] 42 b 5 ey
BN e

ANE Sry R RS E T, T —
AN 2.8 kb (¥ B — JF 5 I G B 4y, ) 32—
A& 15 kb KR MELFY] (K 1b). A
J SRY F/NE Sry ) HMG box Zhfig X 4
T1% 19 ) P50, AE s DX 40 0 G 1 dah [ 90 .
Sry FE/IN B LA P 05 o 105 sk A R,
{ELLE J A 52 A v B S AR DL — b 2K 3R 1
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BIHE. A SRY [0 AR s o 7E 1 1k S8 A
SRR, (R R TR AT

(a)
.‘._._
SD
oM (TAG) TGA
Tr ml m - AATAAA AATAAA AATAAA
tatta (10| I = = ;" I
] 1T TIr ] T 77 |
4666
1 81 234 395 ATTTA
- 277 1 1185 1656 2527 4650
(b)
ATG 170 407 612
-410 -136-91-78 820
Py | AATAAA
/4
56 135 203 —
HMG box

- Bl ESyER (a) MAKSRYEE (b) KLEH
ANEUED Sey SEPIA T — AN KW s B P4 d (LR k&) AR SRY LA R PAB
( pseudoautosomal boundary) 5 kb; BRI B oz JEE . SA 1 SD 4 1) 3% 7 BT 422 fry (L 44

PR FNSZARNE 50, AT SR s %

AU A, K EHER 78R HMG box, 1K 79 aa.

AILAh 754 8 HM G box Y8 1) — FF,
SRY & LA—Fp e 5sE 5 7 X F DNA 454
5 SRY o X AACAATG 741 (1) 15 5,
MM/ BUA Sry LA BERI S R0 J) Al CATTGTT
Zi U gz R N SRY S 3E i /N Y %
filt DNA, 15 /N U Sry 350 KA. SRY/
Sry ] HMG I fig X A{LHT DNA 454, H9l
i DNA 155 i, nIHEfE DNA JE HCEE, ¥
PR R R R B R, DAY R
k.

Dubin 2511 f#y 5256 L B /N B Sry 5 — A
DNA Z54 K F#E e WEH X, 148 Sry HEH Y
— NG LA DU AACAAT 2540 550 1K) 52 A ik
RIC 4k HeLa 40 M, &0 H A 5 W06 15
M. b T EE— B0 s Th e X AE K, K
GALs ) DNA 4G I)HEX (1~ 98 codon) Al
Sry PR AN (] DX a7 2000 Bl dik 75 36 8, P
X A L RN 545 GALy DNA &5 4510 5511
SpARJE R L B e CHO 4 e, fE It R4 R
GALy DNA Z54 DX FR B s 45 A T AN BE K
i, W EA NS ThREX. IR

K SRY KA, FEHREPIHA
RedG e k. M BEATHE e BRI 5 B0 e 4
W5 s XN SRY AR5 — Fb 40 o
Ihfie.

3 HBMREEXER

TR B SRY ORF W K98 AR 45 ) 9f- ok
SIEYEREE. A7 4 DFIEAT 46XY P ¥, &
HHT HMG DNA 255 XA T8, HiE
P A2 0% AT [ A 1 98 A8 50 R BRI
BV 3R R R AT T RiE A AT S S N T
AT TR 534k

WA 46XX 1% B (1) 1k B %% 95 Pk T g T
SRY HBity 5 0t it B, {HIX 3 A e i B
Ptk R e A R 2 B A ALV [ Abbas %
(1993 4F) 455 7l XX PER#E R, —4
KRN L VE SR PR I, i o) — I A
B, BIAEAE X, 22 A7 2 #A AT A R Y- 4 5
DNA 41 (35 kb). RN ALK T —L4g
%1 SRY/Sry Y€ A KT HMIE: a0 AR
FEME XX PE B e B3P 10 25 1) OF AN A7 A
SRY JE K, {HA7 (W] & & W E 7 5 v
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(% 1); b, CARIE 15 Bl A7 W9 v e Lotk Ah A=
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FERAE I B C N o MEB R Akodon fi
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PO GETE T T BRSP4
TAHE XY MERL. XA 5 e e BT T
Sry W&, KIIFAERE Sry MIBRKEFAR 5]
e, M RAETE M BE Sry RfEREFTET,
d. 1t Ellobius J& 1 H B (mole vole) PN
B AT Sry 10, (H M AR AR AT LA 4k
e. Talpa JEJTH MEWEBEA Sry, PEREGEK
BN % (Ovotestes) !, LU £ W] SRY/
Sry UMW KR P e R RN 2 —, kAT
— RAVER A el 2 5 T M e R IRk
le

F1 46XXME¥FHEHIP SRY HFERA

%R Heny 17 SRY ¥ SRY
XX i Ui 36 3
XX AT E 1 54 4 39
XX L P8 I 6 32

SERIFUR AT Ja, @A B 2k N M IS
(mullererian inhibiting substance) W FRHTH]
W ¥ % 2k A1 AMH ( antimullerian hormone
gene) /L AMH, 5 L) 8 AL A 1 4
W« B R4, BRI T O
G0 K SRY FIEFRIAAMH Hi%5 3EH
FLHE g M K WU G A 065 40 e AR b, R W
SRY W UL i 7 £ 1 )5 S8 § AMH 33k,
(Rt SRY #H HIF AL 55 AMH 5 ot
B Xk A IR A 5 e A N AMH
FENFRIL R, f7alhe SF-1 HHEIlhz —,

/N B 5 2R 7 RN SF-1 )8 TR
PRS2 B R0, SRR DAX-1 AL,
FATF P RCAESE 45 DCOR DNA 4545 1K, SF-1
FEVERR AT AR Yo h BAT — @ E R, X
M UEds: a. fEZKG )G 9~ 9.5 dpe B
VR £ JRBFLIRS AT 0 B SF-1 SRR, BT AE

Prog. Biochem. Biophys. + 33 -

JR TG B A2 4 i v 2 3L 260k b SF-1 W i
X AMH FIKMHEZEWNT, KW AMH 3K L
1 SF-1[gsa A, Hext AMH 35D ¥
W FE M (Burgyne PS 1992): ¢ ] Knock
out FLARLER/N BUAK N SF-1 JEDIR /N B 1)
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SRR WE 2 Fos.
HE B
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Ao LAY HE R
SRY ,?S0x9

?DAX-1

E-5 8
N
Y AL

% 441

ism lsm o

AMH N
B — MRy @ ﬁiﬂlﬂ?ﬂil
g DHT

7 N

LY AE

REE AT

B2 WEFLEER0RE P AEX R E R EE

etk
et

SRY A ICIER SOX9 (SRY-related box)
M AN EE R RE A K. 1994 4 Goodfellow
i lE TULIENPY, g R SRY HMG box [X
WA FIEYE KT 60%, AR v F 3% 4 CD
(campomelic dysplasia) 1 46XY P, Ay
CD [ XY &% 2 8O0 S ok, (HIL Rk
(I FPL D H AT 42

Wilm's g ibIE R w1 A2 G 80 4E
Denys Drash £ 5 iE ( — Ff & B &2 24 ) &
W)Y, AE 46XY ARG 5 A B o M R
¥e. IXRW] WT1 "TRELEVER LI H 02 5
SRY [f¥#i%. £ SRY-ORF 5 %ij 4.0 kb 447
—AC,G &y, WIfigE WTT R BIAEFY.

Xp B G XY MER T &tk A
HE U 3X — DR A A7 — A 70 35 AU A i e Ak A
DSS, IXANIERYS AHC (adrenal hypoplasia con-
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genita) « HHG (hypogonadotrophic hypogonadism)
HEET X Qe dk b fEIER NSO, A
Jo SRY FraMl, AH AT A HEL I
VLR, WISEC SRY IEHI XY MR L
PE. EE— B WESE, A DSS XISk T
DAX-1JE[R, &g 5 h% R 32 R 5 I —
ANHERR G AR U 11,5 dpe T AR RIA,
SR 30 e 5 HET I AR — 2

4 MHELEMIMERRERIIREY

4.1 ZERAER

UL 10 FFR A2 T U L 30 4 1k ) vk s
B, AH 22 KR A e e i M Al R 4% B s 3 1)
500, 1 McElreavey 2% T+ 1993 4E 4 1 [
Z-SER BRI B af 1 — > (B 3) . AT
PEtt: a. SRY JEDA) Ty e A2 40 i 15 BE I Z,
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b. EAE AR TR A S R ) B35 MPGss
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Abstract

known to be involved in the process of sex deter

SRY is the only gene currently
mination. A number of cloned genes probably
participate in gonadal development: the MIS
(also called AMH), the SOX9, the SFI, the
DAX1, the WT1 and the DSS etc.

model for mammalian sex determination such as

Some gene

Z-gene model and DSS-gene model ete. have
recently been proposed. Those models provide a

rational explanation not only for the cases of XX

Prog. Biochem. Biophys. 1998; 25 (1)

and XY sex reversal currently known to occur in
humans and other mammals, but also for molec-
ular mechanism of sex determination. Many
questions of mammalian sex determination still
remain unresolved. The identification and func
tional analysis of other genes in the mammalian
sex determining cascade will determine the valid-
ity of this hypothesis.

Key words

SRY/Sry,

sex determination, sex reversal,

7- gene model, DSS-gene model
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