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(S BAHFRMEDTTRE L)

E1HE (Geotrichum candidum) AS 2,498 HJZTAE R NX47 FIBEH I BTG (Reodororu-
la awreniiaca) AS 2.280 BHEBNSRSA BNERM SR GESHFMTSHRERR S
FHiTo SHRNIE G RS A5 7 ZE R R) SR R0 8T 2 i BE M YR A ) ) S EY e K
R A E R TS EN AN EEANAGTEENEWN. ARNSKLTEEEREA.

AR NX47 2SHAMEARE, RES SR, LR IRETHA=ZENEAE
B, SRkTEREFEATHASY itb , B FH AR A BG4 IR A AR 48 R SEth IR Ay @
EUA RN N R E AR ME KB L.

Sk AS 2.280 RURIGEENY A = ELHH L, HISE R T W R A L E A B F K.

ES 37

MIER, CDRBFEE LBl
HEE R ARG B B R R
A RIS A & B R oy s B R RARD
BISCIRIE T 3 3% S Mk RE ™ R
BEAERRAZRSEEY, KICREH
R B0 A BRAN T IL R P R R

Ve g IR

(—) &

REILEETS (Rhodotorula aurantia-
ca) AS 2.280 IR (Geosrichum ca-
ndidum) AS-2.498 AP EH{EHEE 12
fito

DL AS 2,498 SHH % Hik, 2FL W
HERTHK NX47,

(Z) BRFE

wmyrd: A(%): WEEL, B8
B 0.5, JEkk 0.6, XKEHHIH oH3.2,
B(%). M &GH20, BHERHHOIS5,
NH,Cl 0.2, KH,PO, 0.1, MgS0,-7H,0
0.05, NaCl 0.01, CaCi,-2H,0 0.01, 5%

BHAES: ANE BRARAGEBAFRK

pHe B %): Ll 0.25% REME NHl,
HERE5B AR, RELHR 25% 1Y
KB TFKEE, ERRTIMAERES,

250ml =3k S0ml FRBFHE, B
AE YR T 7% 0.5 mb, € 2 3% K 28—
30°C ¥,

(=) BNF*

LafEd: REFEFHRE 10,705
JeSEEIt LT 5620m Het, DL A AR

2. MKSMEBEL, £, RNA, DNA
FIilsE: ¥EIFEEFOREEEG, HIE
(5130 5,

3. AR AT E: £ Akaki %
FHEW G, R, =8’
TEFTEHEMNE 0.05mol/L NaOH &
W, 5 e, BB RalE, RBER
F50% P=¥EEE (TCA) EHT MG,
M LEEREELR. K5

AXT 1990 F9 19 EleE,
FE AR Z WG, ANBENEENESRERNR
i) oR b A UE R Py
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4 WERBENTEE: 8 R Tagaws
Beah el 8425 0.05mol/L NaOH &
HHEEME, 28T lmol/L NaOH
R Hh e N 10 S e, A HIG L
Brdiamif, bR S0% 49 TCA Ewh
fMiE, HEhElEEeiS,

5. MM SE WAL BN
HAFEROE, SR ERL TR
Tz

6. MRER G Rk BEFTE
£NHRFEES oH NELRAA SR,

b 7

(=) @ish. WAE. SEA=R/E
WEOR. SREHDENIHRER

LR EMAARE: &R B
ML LR TG ERNENE R T &

1, 1 ER, ZEH NX47 (1EYER
SRERAE RS, MEN xR $
WASHEMRARFIEES, AR
H; =4 X&H RNA, LiREEERES
= o

HEE AS 2280 AKX REELR
M RNA, HEFERHZE: IRHEE
FaaR, e XS £ a,

AEER=rXXBReH DNA, HH
& Imol/L NaOH JEigihE .5, B Mk
AT S 20

L AR SR ki RS
AS 2280 =Xy ERE#HTEK, ke
PR e B i e v i 1 LR (-1, AS
LIB0 RIS EH IE AL H B EQ M, H
AR ESRAREGERU, S%kn
EORxeAd, AESFEENRAER

®1 ARG WA EERASCRNEGR.SK0 RNA 90X

Tabie t Coacentration of proicin. polypeptide and RNA in extracellulsr,

periplasmic and intracellular space

. e ' Eey £ b '
m o | omwnm e ; . ENA
Sirains I il | Sit Pmtgm Polypeptide
AR ™ e (ng/mi) (pg/ml) (rg/ml)
1 —
# f #h |
txtraceilular 242 385 4.0
e
Pcrilplasmic 243 o 38.3
A Gl o ‘
TR Intracellular o ’ 264 15.5
Mutan: — S
NX47 E 208 |
Extracellular @ I 174 ’ 4.2
B sEE ! J
' periplasmic 3 [ o I 65.6
J‘_¥ |
intracellular 0 i 283 1.0
#H jE ! !
Extracellular | s 1 0 69.0
BT R A A o
R. Aurantiacy B, AR R 118 : 0 %6.0
2.280 ' Periplasmic 1 .
{
| | totracellular 283 ' 45 710
T * EFF 4K Culiured tour days
** =3 K Cultured three days
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I [RLAT 7= 25 B 6L X 2R 9 JR A0 oL Bk P ik 2y
EEEE, X NX47 BUiFRipEA LR
AR R(ENE AT, HEE 8 R NX
1 MW ERRAH D, A E ke
HHE—%RTF L))o X5 Tsuchida ™3340
AN REEFTERA,

(=) AREELHNRE

EARRERESEF 4+ XV, 8
QB G, ERTRHSTHENRA
AR 1-2 = 1-6,

ZEZE Kk NX47 7EMS 45 pHIS.6 A A B3
i, A minihEa HRRES K, Bl
-4 WOR, S gn sk o, 1 25 850N, SPBER
mt#, EZB&EY, ZEEB REh
PH32 A SEF K, RERIRMmMSNES
ARk, BAR 1-2 A 1-3 BoR, HimkuaE
DABHNZE, LB TR K, /LT
HiE, =TI, NX47 ME&O REREET
DAHZENMAEESER, HERS Tsu
kagoshi HEUWHAMBRARER—%, 5
I RFRRE, mEEERdRb, HE
REMTREHEETMMEREAR: RIE
0.05mol/L 1 lmol/L ) NaOH b5
WG, NX47 40fa8Ea= B2 aa 00 s
%R T4 Ha B it v , 4 3% 0 B vh ok LB
BN,

BEFK AS 2.280 {EAFIB, M Hch#
RRARIEO R, BERI-SMI-6 598
LA M B S, F K, B S T MR, B
SRR G ok M i s, {8
SHEREARAMECHERE §F =
‘ao

(2) BHRTE

H B, M B, BB E BRSSP bk A
&, AAFABRENE =K HES HTA
ik, SR EHE 1 RA 2,

M1 BN, RER NX47 qHpashfnm
AREE BRI E S Mg K g

WP % 2R Protein or polypeptide (xg/m!)

I 5 Fis £k Protein or polypeptide (tg/m

Bl B SRR M N R R
B BB, 400 P9 2 Bkt B 4 B A e TR
I, —RLe, AR aREm, BN

N ‘\
400}, 2 Jo4
=
H - =
Y4 Py ]
300 VAN —_— P33
ng
]
200 0.2 S
&
#
100 0.1 %
0 o

3 re] Culture time{d)
B gk NN47 £B BREdmkied i

Fig. | Fermentation course of mutant

NX47 in B, medium

LN £k lntracellular polypepiide; 2. By

BRIEA MR Periplasmic protein; 3. @Wpagie

Cells growth; 4. MiE#EBH Exoprotein: 5.
Mmigsh £k Excracellular polypeptide

1000} o

800f

g
5

g

200t
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*\
b

/ i

H

1

1

|

1

1

1

=

- [ [7] Eo N
i Cells growth(A)

2 X
\‘ A
1 2 3 4 b
3 Culture time(d)
2 #wk 2.280 #E By R b kT R

Fig. 2 Fermentation course of 2,230
in B, medivm
L. M £ Cells growth; 2. MKAE & F
Exoprotein; 3. B3 Bk Intracellelar po-
lypepride; 4.4 EAME Introcelislar pro-
tetn; 5. MBEESEH Periplasmic proiein
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TR /D s e e T B, BBy 55 AR R
A fp A K A il R T B R B T A
1 & Bk

B 2 §oR, FERSIR RS, BER AS 2.280
o7m e o F  F [)° o JOR o e A R TR R
Wi, 32K, MESNEAREKL 5&
900ug/ml; EERFFLINAE KB Do
Moo E B R H TR AT AR D, 15 5108 AR
£, ‘miapy ik thham A i, 4
AR R RS A R S IK, WL, AS
2.280 RERBRFHERK,

il giin

(—) BENEORNSE NS

BH ARG AS2.280 FimiE AS
2,498 2045 Bk NX 475 & FfY & R 2
HfE R s AT AN Ak R A M 2 KR A 31T
3% B A 2R BR AN RS IR I ) 3 PR B AR Y
EHBNANHTEBENER, AR
BFEREKEESARAN A NS
i /B jE] AR L, RZEFE 4 TR B R A
i, BT LA G, RSN E B A2 B
dfas g, AR R SR e,
i 1 il 4 MR ek hA L A Tl 43 iis B0 &6 M Ab
Ho BH RN BERATHERENGR K
B st LR FIER, AR T8
AN T, TR NX47 GRE
EARaPEE AR, REcdaiE
BB mARs s, RAREREY
wEHKAREBTEES. TREEES
BEORNEIATIBE, Ko
HEETLHA=ENAERSER, T=2
=g AR NS 8798

AS 2280 SRMEBHEELF &
fEE, hE LR FEERRR, S &
B AR ST B AEE, ke
Wik S NX47 EEARAE, BRA®
H=RE&HR, AoBECRNE DA K

NX47 B8, MU ED RARE GBS
& T HR M, 5 B — L A R
P B R E

ARG, FRRR S R
WAR,BE RO RSt E R AR,
s bE NX 47 RIREAREEY B 1,
S8 MR BENT, REEREN
de T, RYFTLURSEITMEAE AR
B Re AS 2.280 RERBUEA AR, MR
iR, k—FRATNERES R
B, B RERAE S RRAR
R 3 Ty AR B Ao

(Z) BERERShHE & 048

W BRTE & B A RR B 4 RS
the ARIGBKEMPEEMA,

Zedsyk NX47 BarmEe Rl 5 @
S, ARARLPASUBEIK, HHEA
St B A e TR A A TR R A R R
YT 45 Tk MR L PN B R4 2 B
e WFEETET, REAMEGERANHS
B , 5T 1L, 28 B 7E 5 ikt R b R e M R e
=

AS 2.280 HEA AWK, FIREB RN
BhmEATF NX47 Gtk BBRERBE
ko, LRZEREA, SHROSRTIDS
B FARE , W R s R R, 4
b i R AR

1. BUREGRE, &ERAPITE
EHEE, FRARE, WESPrEs
E@mo

2 BARAESRAEN, EETHR
BE I\ R AN, NXAT A
SR A RE BT A B KR, A
T A T RO B MR B R A e
Who

3. NX47 B9 B ER, DR
Nk, BRNEARNSKEORES
WS, AS 2.290 EHIRIESBEAER,
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HASG 2K, BoR%E SRR — i
73

(=) AS2230 BREBHECENE
L)

TEREFE A, AS 2.280 fyzfa 4h #n
- BARZEaESXRERL, HEERED
A—EBM, HHEHRAHER, K
WAFEBERY, ALK LT D,
MR R REHZK, BER, B
HEARYER, G8E, EXTHA
BAURA T RKEAKBEDR, EARTH
FABIEREVE R, fERt TCA i, B
THRONEOR&E, 2BKREERER
FHREE(BEERTIL), LBMETHE
REEONLM/KWEH AT EREND
Fie BEMRHERSEORMERBFRE

MEG B RAEIE,
$ % X W
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PRODUCTION AND EXCRETION OF EXTRACELLULAR PRO-
TEIN AND POLYPEPTIDE BY RHODOTORULA
AURANTIACA AND GEOTRICHUM
CAN DIDUM

Xu Guanzhu

(Instituze of Microbiology, Acedemia Sinicg, Beijing)

Mutant NX47 of Geotrichum candidum
AS 2.498 and Rhodosorule qurantiagea AS
2.280 synthesized and excreted protein and
synthesized polypeptide in keeping with the
cells growth. Most or all of the protein was
stored in the periplasmic space. The protein
was excreted through the cell wall from the
periplasmic space to extracellular the moment
it was synthesized. The fraction of the pro-
tein was not affected obviously by the medium
component and culture time. All of the poly-
peptide was stored in introcellular.

NX47 strain excreted protein  slowly,

and excreted ploypeptide rapidlv. The excre-
tive abilwy is depend on its three layered cell
wall structure. It was not untill the late of
logarithmic phase of the growth that the po-
lypeptide was excreted rapidly through the
plasmic membrane and cell wall from intro-
cellular 10 extracellular. The polypeptide ex-
cretion was a day later than itself’s synthesis.

Although the structure of cell wall of
AS 2.280 has not three layers. but it excretel
the protein rapialy. However, it did not ex--
creted polypeptide.
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candidum; Extracellular protein; Extracellu-
Key words lar polypeptide

Rkhodotorula  gurantiaca;  Geotrichum

B B % 9B

Explanation of plate

1-1. Ee2.280 & &0 HEO HpRerS AR B %k in B, medium
i h BRAESR, B, EALERIR
Polyacrylamide gel electrophoresis of 2.280 Totraceliufar protein, cultured threee days
strain proteins in B, medium
s MKIEEE, B EFEEF 2R i HEARAE, ABEEERIX
Exoprotein, cultured rwo days in B, me- Intracellular protein, cultured three dayr
dium in A medium
b. EHRAESHK, B IEHEEEEIE I—2—4. =gk NX47 a5gufm Cell of murtant
Exoprotein, cultured three days in B, NX47
wedium 2. B, EEFEELESE, HOA 10000 {5
e MEWSEARK, AKFERERIX Cultured in B, medium {X10000)
Exoprotein, culittured chree days in A 3. iy pH3.Z HARFEEEE, B 150004
medium Cultured in A medium, initial pH 3.2 (%
d. REAESR, B, EEEER X 15000
Periplasmic protein, cultured two daysin 4, &5 pH5.6 gy A SRR, BK 150006
B, medium Culinred in A medium, initial pH5.6 (X
o BWEMAEAOR, B, EEEEEIX 15000 ;
Periplasmic protein, cultured three days [-5—6. AS 2.280 pgimig Cell of AS 2.280
in B, medium 5. ;i pHS.6 QUA kX IEIE, K 15000 f§
f. BAEESHE, ABFEREIX Cultured in A medium, initjal pH3.6(X
Periplasmic protein, cultured three days 13000)
in A medium 6. B, B3I K, MK 15000 f
§ HERAEER, B EREEF2X Guliured in B, medium (¥ 15000)

Intracellular protein cultured two days
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