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The Cellular Retinoid Signaling System. Li Zai-
quan, Liu Bingwen ( Institute of Biockemistry
and Molecular Biology, West China University
of Medical Sciences, Chengdu 610041, China).
Abstract Retinoid signaling system is composed
of retinoic acids, retinol binding proteins

({ RBPs ), cellular
(CRBPs), cellular retinoic acid binding proteins

retinol binding proteins

(CRABPs), retinoic acid nuclear receptors and

retinoic acid responsible elements. This system

"has been proved to regulate expression of many

functioning genes, such as genes of CRABP- 1 ,
c-Fos, growth factor receptor, protein kinase C,
etc. Therefore, the retinoid’s role in morpho-
genesis during embryonic development and regu-
lating the growth and differentiation of a wide
varity of cell types throughout life of organism
are involved in this signaling system.
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FEE® (EC 3.2.1.14) XHILT K
BE. KmgaL¥E (AUJLTR), SHENGEE
FiEmFsh Y LT A RED, BT
R, FHREREAEREZE. MY
MEAHRLESERHERME XS N AR,
{1 5% SR EROERZ B ANIHRE.

1 FSEERSE

1.1 BENEER

SREEENERETEEE R (chitinase
system), EEIEHME. TEZEMK (chit-
nase, EC 3.2.1.14) 155 48 (chitobiase,
EC 3.2.1.29). Hi#& K7 588 7% 5 K
T, BEERCESBE N-ZBREEH
¥ (NAG). REWETEEBANERT
SEAAMR, AKEY) NAG A[#— S B EE
B
1.2 RSHEBHNSH

Ao mIZ, FIEATAE, EES
W, MEE. Bi. HWALSRURERHY.
gh. ZEHN. FEN. KEIY. VDD
MIH RGP R BT LHER, M, LR
WEILAN R B BT B, LR LR, fEEE
i, REARMEIE, K, BITRHEE
T4 Ak K5 Bt 43 U6 75 £ BB
1.3 REIWMEBHELMR
1.3.1 AFE. —¥H, RAFEAHDE
SHENS FREE0 AL, THE, X
HEASYREERS TREAEK.
1.3.2 3. &4, Wheat germ fl Bean © %
BEEE DB A AT, E YRR
MAESHER, H SDSAMHEKNEHNSTFR
MRBREH 7 FREMEM, RAEDTEERS
REER MR T, AR SRR SR
BiRFTFE, 0 Saccharomyces Cerevisiae 7 288
BS7E SDS-PAGE F B RZ &, HEALEHEMY
PAGE i —#, H & & # H & 0,
Manduca R BB E L BER IES HH 34
BHEM A2, 7 SDS-PAGE ¢, & —4A 4
B vk ShAE 0Lt R AR, 4 5 #R chitinase 1 .

I, I; TAMOEREED, MIAR; I#I
M ERC RN, HIMFES IMIHE
RZX M. Yam (Dioscorea opposita) 5% % ¥
B 3 MNEHAS, B3N A FRAR
—HR, XTANTRES 3 M ESHRA
SAUARFEF XD, HRBE R Serratia
marcescens, H S MAFS FERATEZHEE:
57. 52 . 48. 36 Al 21 kul®).

1.3.3 pl XBiE pH: K HEY T LR
MEESFERENE, MEYTEESpl &
REEI, Streptomyces orientalis B —Fh7 2
B8R pI 454 8.8 11 8.65, Wi Streptomyces
erythraseus Fo B AEEEN pI K 3.7.

EA5 W R 7T LR IS B & pH
XH 3.4~6.5 2|6, {H Serratia marcescens
FTE BT pH 3 B RFE N1, Saccha-
romyces cerevisiae 7o BN B EpH N 1.5~
250, FERAEEMA LA RE pH, W
Yam 7E 3.5 #1 8.5 BIRABKE AL
1.3.4 BEBERARRBEN: CHEEME
PR EZREBRARREMRREE, SHFEHEY
BB, Streptomyces orientalis
TEZWEE 0CRE3h (pH 5.5~ 8.0),
BEEEWN, WEIHBEE, 2B KIE,
Lycoperdon pyriforme (schaeff.) pers 7% ¥
BE SIC BT IO 1S min, WEAHELR—¥; LWH
F1f R W TR7E 60C, pH 8.0 &K TabHE
3h, FHAHEKARRARS, W@ Streptomyces SP.
FREZWEMME 65CH, HAERBA.
1.3.5 BMELER. cEBEBEXEESH
MEE N-CBHEREERA T, EA08
T, REESBURETEYRTE, W
REEH VBT R NAG, LHE K&
TEENEKYHD

FeEPEE T T 2 NAG B4k C6 &
THEFRERE, F2 Co HRAMMAER
ZRURBEKE MBEIEILTHE (glycol-
chitin). 62N EREZH. REEZTZH
(carboxymethylchitin) W EERE KR, -

AR, XREEEHEAL NAG C2 B N-Z
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B, TEWEEEK™#, Karrer il White
EEMRTRIEZEREBHRD T %, KA
BT B WA N T LK, C2 LM N-
AP R, Wi, THREUFHER
PR, TERMINER, BERIBRTE
BEFIBLE, XEHTESERKE R
BESENTAEY, WCe BEYBRAMWERZ

HAR BT LB (glycolchitosan), HA KT

R REEEXN RS THRMA
—EER. MEMLFTEZEMX T REAEA,
MR EZE. AREERFE, B
R FENH R EHEY RS EREMEA, 1
WLUE A RFEE.
REBBHRREYETSE, HREHE

M RRAESTEENHBEMERLK, &R

FHRFESRSHELERESHNREEESHE TS
BEKE NERPHRSEBERTHRES
REBHUENELHERATRRATZERN S
80 £%11,
1.4 RBWEHAY

RSy, BEF—HIEERHTESERN S
R EERERFKEZEATY. UREHE
ARE, TUBESHAEEREKFHEEE
B; TERAESHERSERNSW,; 28
BN, KEHF& K752 M 30~
40 1%, W REZBEEWIRESIIARPEE
HEEM 1%. Boller &It M & E T &i¥
MR, MIIAKHR, EHEHALHE6L &
ZHEIE I RIES, 24 S XTI E 30 4%,
Vogeli &3 #1538 7% 2 B BEmRNAK F
k‘ﬁﬁ _t ﬂ' j]ﬂ }\ !4 Bﬁ ﬂ: [ E (Cydohex-
imide) REFLMF S BN AR, WEMFCEW
TRERMHEBEHARGHAN. BR, B EFH
BT REEMERMNERE. HERLEREES
YT ZEEIE W EF, Montalbini FiAN
HERAMIIEMNTZREEE IASRELL
HEAY, IHEHHBEIVRBITEREY
HHERAERN —F 2. Boller LW E LB, M
W e RS T, RERRSEY MRS
SYWEERBKZESRESSEBEMERD.

BRIHENABBRFESTZER ™ ENRR
AR

mEEBENERREATHEREBL. —
MR ERE . FEF LB TEUERNE
RBFTE. Gooday H 8, Macor mucedo 7
AWMU EULEENEEALE, 2BEEON
KFMEL. HYPHE2REEERUNR
i .
1.5 RSB PIER

BR T HE Macor 4> B89 —FROR (A 5
FEEmNY, BWMERABHKEEFELE
BEABHEER, BEXHAERERZERTE
MNTFHMRESR. A. nidulans 7o 2 BEEE L —Fh
WAEMFE R (cryptic form) E L T 40 H B 7,
FVE R B 77T 4 7 2 W AR I AR
ﬁy‘?ﬁﬁﬁéi{:[g]. S. cerevisiae 7w L1 EE, —&
FRENMIERE R ZIE (periplasmic space), H—
BAEREFO, TERARRERRBRARE
B (Beauveria bassiana) X BBFEEMT
ARZEEM. 2ZF0EdHEGTH R H,
KRS 75 2 BB 0L T 40 M A9 o S g vfg 1120,
M BRIABRE S, AMNMLERRTESERT
KUFHIEY —FraEsEF. IR RKTAHEY
TEBEBAN SR, ERARABEYES
PRy 2 A RFAE .

2 AENSFHEDTSHBYRNHR

2.1 RERSHBHATHR

7o B M LA AT 2 0 TE B IR — FH IR S5 H
BETRERY, REAMARENEEYR. K
HHFEZERENBRNELER, ARSR, f
TFERF, HAREBENESRE, BREAERS
4 Mo BEJRE R MR ARAE X, EmANEN
REERRNBEELEEERPREIERIFTH
B fe . B 7E 1973 4F, Bartnicki-Garcial "' ¥t
BET - PMRTHEEELTREKMARE, B
unitary model. ARIFX AR, B 22 TH ¥ 40 A
EHRRAEMEINWEREELFETES
BELRYNENETBRZEIMEAN ST
REIY. HE, —ERAFRFHIERERIE
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B AMRRL. JI4Eok, XA EMHRE T Hd
.
2.1.1 EEHESS5 MRS AIERE. X
H PR AR R R E R R, s
WHE, B (1>3) BEBH. g (1>4) EHE.
a (13) BES. EO8. 5% BA%
WREW, EERLNARFTIEAEFLZ/D
W, EHETHRESRYTL, FH/NEEE
B, BEMXEMIBREANSY. A
CFRERIEN, SHERRTH/MEESE
— 8 TR REEE.
HEMIEERE HESEX /NG, HAT
EMEBERE Aspergillus nidulans 45 B H 28
B/ . XSRS E R KRS, B
FBREHEE. p (13) BEE., EA8H. IE
B, /NERRB R R IR )T, 3 S0 B RR I k.
MR BRI WL, RS 2
O, Rl EEASMERAS, LEASE
XM SKMEELE, SHENMBRRXEK
R H B /NE. CABE. A. nidu-
lans PR D)5 AN HIBES & 09 KRB IE ¥ .
Polacheck ZPVBFR T A . nidulans 55 4
BHEEEE, IEHSARESEASNHERESS
B, BETEE. R EdLRIEHEL
REESHARLMEARBEESE—E, B
TERBFKEBEEEMTELTSNHE R
AR BER MY E A RBE S, B35 T E8
L. HRESHRERK . REAXLHAB
.
2.1.2 mEREARERETTIHOMEM.
Gooday%“”ﬁiﬂfﬁ?‘f?’ Mucor mucedo 7t 2 ¥
RS, iTELakECR, WELBR
PA B —FpfORL s PR I B 78 SRS . ok
RO TEZWMANMTEERFE: 5HE4S,
HFL I A Arrhenius B Z% (bi-phasic Arrhenius
plot), FE&TEBN, BEMHBRMNZEH
i Triton X-100, Zwittergert-14 ISR F¥; =
ZREMER ST BRY, 2BEOBERRE
fb. XERFIE S 7 £ 84 R IF 1T+ 24
1. FIBREER, TE Mucor mucedo By H: £ Fl

LIt B T 7T 2 B E A S 20 A BB L E
FRIE] B 35 - i ) gl 8. 33 b 4% B35 B 53 7 e
Bl REFHER., hEIEHY.

AT BAERL EfRi%, Gooday %iZit T M
REK: HRIMNUE T B RN S MR ZE
FEBHHAR. BRI RS, BH &K
PR A4y 5ARICH UDP-N-Z BE M B B e — i
ik, RERMEABREERT S8 H G
EYE, BFREAER.: EHRICYCBARSE
F, oM EREHMEAEN. HEER
BR, KBEHUCBAEZESH, BR, ZK
NERZHT TSR,

LR 2 1

2n NAG
n(NAG),

JRLERGERER, ERPTHEL, A
20min REHHR, FURENEESB;
MAZEBEZED (polyoxin D) J&, “CHEBA
BRRAE, XIWAFLZBAHYCEHTR
ZHEE BB FTE, B polyoxin D BT HE
RN E—EMEN. TRFBANYCT
BEEIL T R o R 2R E5IRAR? RiR
REEN o, FEMYCHIAER L,
HEERT R HELE, R OB RAKHM, X5
RCH R EZ BBV ZHROE—3H, Xt
BIER T ERAL, REBBATEEsRED
2[R R 1R AT A9

Ga Ll BB, Gooday INK: a. Ik
A.nidulans F 5 HRES S A, LR
M. mucedo P W TRAKA Sy, HEHTHY
Rl b. AEWEBANEERANBHERL
WERSEPRIEMN, WHEBEDEEMY;
c. “MEEMMEME TR EE, AR
NEHELTTREEDFM; d. XEERMT
ZRSRBDEER, ESE «REZEHE
. TEREALHER. BFRZE. HLD-
WAEK., PESFZAEESRE. YR, hEE
RRI AT M AEEE.
2.2 EHYRSWEBHTHE
2.2.1 HYREEBSHEDIRERNXE:

(NAG),,
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BENEEYHRAF LA T EEEHRE, XY
AHEINEESIRT AMMRE. ESFHED P,
ELSHEREDEREEEE, MASEBA
ZamTaEEmALT, TRESEBER
FIM A FH . LG AR RW R A B R 1 5]
I WEEIE W TS TEMRSN T 2 HEEE Gk
R A EMAREE, X R E RS
PR R. EEE, HY BB EAEE
HAEANBEZ LB ZF.

1979 45, Molano %! % B, 4 b By &
MEREFPAFTLERAY; 19864,
Schlumbaum'ERA, & 57 £ 4 B8 17 A~ 2 8 4
ARG T REARBHERK. MITRED], 4L
HMECTEZEEBRENHREABNERK, F
Mk R EE R AN EE A
AR P HERE AN, ZEEM FHREEHT
HEE N FHEL RS EBHIULE T2
i, X 75015 B 7T 25 W A 4R R P A ) B
ERMEEELR.

1987 4, Legeand FiE3E, B TMV #
MBI e FUR B S5 A BE SR K HoAth o U Y
BHXR10%F PR HEH (pathogenesis-related pro-
teins) H 4 AT EHE, AMEBIEXT R
LB S S TURT R,

2.2.2 REEBEHEYNHEERNTESRHY
. 5k, EHEYMAEAFEMMREY, HY%
R Z R AHIEE. BT AT TR
HEBEFEAHBIMIAR, DAEDEETRE
PR, TEEMAREEERSRH—
HUEIE. 1991 4E, Broglie! " HIXKWEXE7RZE
B AHEmE, KETHEINEENRE
EFHEY; 80 FALIK, BERINETAWH
AEEEY T HEBEENRBRHEE, B
M. KE. S8E. RELHXFHEHD T, K
BTREZTZEBEENEERNEY. 558
HRME, REREDANRER, MAME
B, KRWF—SHE. BAl, EHDRE
ALBHES, TEEBAFTEMGNA: a.
BHAEFEN = EREBEESIAEYD S, MR
SHEYITEEBNKT; b EEYREEN

TEABEMEN, mERABEBHTF, UHBRTE
WEEAE N RE.

HTHESWHERE TE2EBETFH
YN EREE. BFWITERE, Be
EUAREY E F8 TEE, fJUEEEEEY
FBEXBHED . van der Elzen V¥
P 7] 9 75 25 0 i 22 R F0 P Fb e SROBE G A (R )
BFREATELLA P, Shak X IR B Y 3% 2 8 11
VEREHREEEE, HEMRETZER
HASMBREHENMEERANEFEERE
HHERE; XAHRKSERMIE, —rEaee
REMKBBHEIEHN, EANTHEEARE
kbR, B5—HE, BREBAREY™Y

R fERFERET, #—PHBEBHREFE

SHEWE S RN, XAHEEESHVLE
RUFEETE T, EBRHHE, p1,3-H
FHERE(B-1, 3-glucanase) W BE 5 R B WBE —H,
R —MEEYRP RN PR EEE, BN
MELBPIEE. flm, 1,3-WEREBLH
ERZEBE—EHES; BRLBRERHRL, 3-
HEEMDRREEAEMEIER, 5KEEEMN
BKEERREREENHE,;, — ¥ PREOARS
B-1,3- W R BEREIE 155,

MY TEEEN T FEMENRBLERER
FEM. 1986 4F Broglie XV E R EBTXES
FREEBER, [EATNLE, BABEER
KB EXPNELHEY bS8
R, HYESEEEEEENTHA. a
RHEREFAERE; b. EHESRKIE; c. L
THETF; d BREBTEATSERN, &
HILEEK. MPHFTSEBENEQSHMER
WMRUEHE, BRRENEZHEY LB
b T ZpEEg SN, HE X A7 5 A R 3t IR,
BEA T MY RSB SRS, Jaap ¥
REAFHHEY TS EEY X A MK et
RS EREERFF R, BHEYR
SRR AT (AR R AR 4 I
WIERAE LR AES: I, 0. 0. N,
VRFZELZER): b AL, S8F1. 1.
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V2, XRZTERBEHRE KENTEEREF
P EHWRFE; h RSB, G0, V
%, EMN5—MBEBER (Hevea brasiliensis)
ML BB EHLN =g H. h A5y A%
BEMEEE, AR5 -BEEEAEHRES
R F IR, HENAREMEEY Y h
MRS EHRETIRMEE, BNERES
HEEY T EWRAET .

AT, 72w R E
wHitEE TEOER, BENTASTKF
R EY R TORILE XA B K83 A A
ENSHRE. fRFE. HREMNSTNAE
MERTE R, HRISE -y E
EIRMER, EMMREERESSERIL LMY
¥, RARFTREUHROYRUE.
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General Situation and the Latest Progress in

Chitinases Research. Peng Renwang, Guan
Kaomei, Huang Xiuli ( Beijing Normal Univer-
sity, Beijing 100875, China).

Abstract

B-1, 4 glucosidic band of chitin, play an impor-

Chitinases, hydrolyzing specifically

tant role in carbon cycle of nature, and have a
wide distribution and a variety of functions.
Chitnases are invovled in the growth, develop-
ment of fungi and have a key role in plant pro-
tection against fungal pathogens. The present
situation and the latest progress in chitinase
research are reviewed, including the distribu-
tions, physical, chemical and catalytic proper-
ties, localization in cells and regulation of chiti-
nases, and the latest progress in fungi and plant
chitinases research are summerized briefly.

Key words chitinase, cell wall metabolism,

plant genetic engineering



