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B B MEE SH, ¥ (AR FSH,), B Sephadex G-75 BB B HPLC 4 i B 67 5y g5 £t
W8 —AK ., HAHEHE PAGE Hl SDS-PAGE Btk EH R —H, AFOLE, F TEXRE
H52—-72HD. BELEEAMITERH A —Schiff's @ B RAEREH; H Lowny s 1EME
EHMGME- BRI BAROSRMEAZAN 3. ZATASA « THREER HEBTFREE
WEAMTAR 1628 fFH 1.4~4.0 1§ Sephadex G-75 BB EHTET FSH, A MR
2.01~5.68 f5; A RPMIEEE 1.64-6.86 5. HUFLEEEH SH, A THRENBERS N 5272
kD 4 TR A SR & (R $F YEGPs).

RN MEE SH, BUSMEER AL o S, TR REER

B Isaacs l Lindenmann T 1957 S & & Bl 40 0L, 4Lk 1k o e 7= 4 0 B 40 Wi
HFz—. HFEFHM #HERE . AEEY R ESSHEYSHERERBENTHRAHF
WEWEREANIEL. HTHEARGHY —HHoS-E£80EA AERERAMEERRE
HSAHHBHEXDY, YREAMRKETREEVREEEE. 2TREHEH —HEBSHF
SH,, BE MR T E BN R, FRA TR E WML H (enhancer of ineterferon), ZA3L4R AER

BHE SH, BP9 i F R & T 0k RAOFUR B IR M ROLA R R A T T3, BB T,
1 #HEF0AEE

1.1 ##9

B SH BFTRESHERE. SH, P FEREIFTERERE YMP, A ¥R Wish cell), K
W T EE(VSVIFI B T E IR R M (bulFNwe, 1.2 > 10 1U/ml) BB FEE R EHH &8 2 KE
fit. D-MEM & 3%:&4 3 [H GIBCOBRL 4 8 ™.
1.2 K
1.2.1 FEEE SH, 2R (FSH,) M1H# &

AFME TEREELSH, R 12 LW R ESBERE HREKREF w0 h, HEL W, o8 E.
1.2.2 FSH, W TFHREBZMEER
1.2.2.1 FSH, & TREGVARKEHOMER SHEyEHEDHAEEE SN FHE LN E FiE
— A R A W
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1.2.2.2 3% FSH, WM THEMNM WG 2.2.1 FEFE. N Wish 6 1 5, M T ZE, U+
FIMEEY) FSH, 159 24 b /5, i35 95, B0 VSV Frdy, 134 38 of BRI A0 AL T 89, 3 9% 24 b, W FSH, W
MW MM, BT ERN T FFE T FSH, Mk 3EiFe.
1.2.3 EAEAaE.#ii
1.2.3.1 Sephadex G-75 H B B E B (8 FSH, 50 mL, 5 AEH 4, 18 A PEG6000 AR E E 5 ml.,
15 I Sephadex G-75 B#rkE(1.6° 60 cm), F 0.05 mol/L pH?. 2 BT PBSER¥ R, B 0.75 mL/ mun #8707,
HEERMMA 280 mn M WEEGHEBE, S2.21 i MESEEd PR E SN mem,
1.2.3.2 BYRHEEH (HPLO)Si{k BREEM FE™, 1§ Scphadex G-75 4F EIA IS HE M, 5T HPLC 41
(B & i : RPP-PREPC-18 Reversed phase C-18 300A 84 T4, F 2 # . PB 0.05 mol/L, pH7.2)EB0HE
500 mL, B IRFETE 3 ml/mun, 2ESMEIEE 280 nm fR M R Tk ARV, Sr BN BB R M S VR O TR B B I
I B L
1.2.4 WMEFONITERHEREORLER

ZRICRR O I, A SR RS 0% R L R ERIN 2 S EEHE. BT R KE S
win, i T 100V HLE#H T SDS-PAGE B3k 5 L, IR BE 0 B3k & 5 T, ¥ 8 B 7 PAGE Huik, B
HELDEREY RSO E, HNEO HELEMEA S TH,
1.2.5 WHEAE PAGE LHER FABEORE R . EHaBNE

T bR B K, e MERE, B CAR[ 7] Schifis WM E . B E S SRR T e o
HESE. Lowry' s EMEOSH.

2 %% ®1 HE0sSH EREHTRESHENRBEER

2.1 FS5H, FFREENTIRET Table 1 The enhancing effecr of FSH, on TFN" s acrivity
BAEKEY FSH, 5E—¥EE T w FHRR A it

P —A 4 FE Wish 21 M, B VSV IX Semple 'F?‘H; e “Fij*f;g';i;j;%

FHL.FSH, B BEWmRE 232 8%, 34T 1FNo+ FSH, 20340 & 8b

X s o IFNa + 1/2FSH, 13912 1,69

ﬁt?ﬁﬂ?ﬁﬁ%ﬁ’ﬁiﬁﬂf’ﬁﬁﬁwtﬁiﬁﬁﬁﬂ ENo+ 1/4FSH, o510 4 a1

T EEE . IFNa + 1/8FSH, 8434 1.85

2.2 FSH, 833 £ R IEay 0% 5 B IFNa + 1/ I6FSH, 48Tl 1.64
@ﬁé*%iﬁ;‘ ﬁﬁ% FsSU &E % IENa + 1/32FSH, 4871 1.64

SRR 2 IENG + 1/64FSH, 2965 —

PR BEWE, X Wish tH B R4 fEF, 4l B
F VSV, A TR
Y M IEE
2.3 FSH, i) Sephadex G-75 B FRHELE R XX TR EFERER

FSH, Fig 7% Sephadex G-75 EF N RinE 1. FSH, AHE I, HHEN
A8, HiZEa it ] 08 7 45 FSH, B —3, M o] #il FSH, #9i% 1 25 SH; 7™
NS E S (YEGPs), i 2 SR Mo TIHENMEBE L. o 1 AT FIEFHHE
.2 RIS EMESIER, FR W& 2.
2.4 Sephadex G-75 & 1 TEFBHEAE E (HPLC) LMW EHE

1% FSH, £5 Sephadex G-75 4+ ¥ 1 3 HPLC BH A E. A S EAEE®, WE 2.
E 3 BRERMEEEAEM L, MR AEE A 100%FEMLAEE, B LA 8 ikid
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0.5
04y
——F5H, M FSH, 1 4% 3% & m
o sl Medium Sephadex (G-75 HE B M
X it 28
0.2k Fig 1 Elwion pattem of SH;
! {ermenlation and med:-
01r um on Sephadex G-75
0.0}

L I 1 L 1 L I | 1 1 n ELET. vl
0 20 40 60 81 100 120 140 160 180 200 _ tien Voloum (ml)

ey (Al FR s A e B, BPLIE 8 g B

TR 200 U W 8], 9 8 A HE SR, AT %2 FSH, 9 Sephuder G-75 RS
3T SN TR A WEIEN F R R TR R URIE A
D—Lﬁ 3, jﬁﬁﬁ%&% ﬁ#%%?ﬁﬁ] HZ} \ Table 2 The enhancing eflect of FSH; purified
2.5 FSH, gﬁ?ﬁﬁ}ﬁﬁﬁﬁﬁﬁﬁ}ﬂ’a by Sephadex G-75 on 1FN's aclivily
SFRINEQLEE ;fmpﬁ‘s 1§hﬁsﬁﬁﬁy Enﬁgri::’fgﬂfo]d
HHFLC ':";IE'[E.B)‘] 3\7 %ﬂé#f‘j?ﬁ “U.!me} {1FNa + Peakl).f'lFNa

SDS-PAGE #1 PAGE #E B3k, 5B ) i::EL Peak1 12105?5 5.68
5 4.5, fEPFE kR TR BB — O 0539 3o
HORHAMETTHRESENEGERL  1FNa+ 1/3Peakl 4096 2.01

. IFNa + 1/16Peakl 204 —
WE3ESKRIP—-—FHW, 7T5BER ]FNa+SHj’eak2 2043 —

3EREN, R TSRy -REEL.
B SDS-PAGE #ERFre ik L& B IRHERT o F B 5 1 £ 38 (A1 99 2 3 ol f‘x‘ﬁﬁ 3G FEN T2
kD,7 S W4 FETHH 52.61.66 kD. BINEEEFEXELS, HF—HIEHM AR b
SH, ™%,
2.6 BEBFONRESEEOSHELLES

HIE & FHTH PAGE BRI, H Schiff’s idFl &, EE R REHHHNYGR R
EHReF(LEe), REMEEOVETO, AR ERER PSS E, Lowry's EMEH,
ZRWR 4, RAHNEBESEETRLAER 3 1.
3 ihig

AR THRERERS FEDE SEEFNHREAE. TREREABRELEAR
BEAFAHDHABEF. BAHYTHENFEERB/AEETT R, LHEAMERTETEEER
B, SFEH TR S TR REERER. R RBLUGE, #EFE £ EERSES T
ErERMAE L#TTRERR. ZRITARERAETINE~ Y LM EH, CETHEN T

LB A, HEERANREE AR RSO E BR8P0, FALEEEBS
S T ERESER, RS THEMNIN. S L. Gupta ZOBE RNA & RIMEI i 28


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

276 A I - 14 E
2 4 5
i
—_S e S o =
_—veC oS T
W 0o a0 = =

i

3
e~
~
)

s
=)
—

A2 FSH, EmEA I LB E
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Fig.3 Treated pattern of FSH; on HPLC

# DA IFN MR E S E N EER, 5 IFN —E AL 2 s, FTREE IFN £i5% 354
BT % ¥ 7E IEN BB L/RBfEE A, WA IFN 9 1Ff. B FHESHEZ D B fEm
HER, B THFERERTH R, Fleshmann!"" F XA ATE TR EZ @ EEDHEFR, BB
sy AMEARRTNHETFR S ERATHENBESHREIERN. A FHRET
B LB HE, #5 TNF + 1IFNe 8% IFNy L IL-2 + IFNo " S BE-G i A B A HE, {HiX e i

Pl (60 ¢ 4 1 3 SR B PR o e i 32 M (m)
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B4 YEGPsB) SDS-PAGE 3K [H %
Fig.4 5DS PAGE pattern of YEGPs

1.FSH; 2.Mediume 3. Sephadex G-75 peak-1 of FSH;

4. HPLC peak-3 of FSH;
5. HPL.C pesk-7 of FSH,
&. Standard proteins (Phospharylase B 97 400,

Albumin 66 200. Owalbumun, 42 70, FSH; Carbonic

anhydrase 31 000, Lysozyme 14 40{)

BetlEEETHE, TER
FATHRBITERBE AT E,
FHEFREROFRMERE, W
R BRI MEYH KR
HUO HHERFEATEEY
dsRNA 2173

MR B (E M B TR EW
IEYER IS, B4R B (W Fish
ENTMHAANTERBTHEZE
1A% W38 IFNe 89 5068 295 .
L% R.K.Maheshwaril "} 38 #9538
I AR I o B EOE T, B B
FEd ey pH (A, o] L8 3E T 4

M5 YEGPs ) PAGE i k¥
Fig.5 PAGE partern of YEGPs

1. Standard proteins (as left)

2. Mediumn 3. FSH;

4. Sephadex G-75 peak-1 of FSH,
5. HPLC peak-3 of FSH,

§. HPLC peak-7 of FSH,

¥ FSH; ¥ HPLC AL SHH N THE S HHER
Table 3 The enhancing effect of FSH; purified by HPLC on 1IFN's activity

¥ & :F#C‘R .3 o - f f'E 4
Samples IFN’ 5 activity Enhancing fold
(FU/ml) {1IFNa+ Peak 1)/1FNa
IFNa 64 —
1{FMa + . 05MFB 64
1FMNa + HPLC Peak3 181 2.8
1FMNa+ 1/2HPLC Peak3 137 2.1
1FNa+ 1/4HPLC Peakd 103 1.6
1FMa + 1/BHPLC Peak3 64 —
IFNa+ HPLC Peak? 256 4.0
1FNe + 1/2HPLC Peak? 91 1.4
1FNa + 1/4HP1.C Peak? LT —_
IFNa + L/8HPLC Peak? fid —

RO BB IETE . T AR By R B T4 3 1280 I R LRl .

BAESH, A BYWAFER TR ERMNESEER, MRS Y —HEEQ, TEA
T, - FREED S2kD~72kD. EHEHEM > I ELHZ AT, LIT2 A A RNase 1
DNase (5L (B & B, HAEHER T T RO BAIEM, AT HEERF R 24 RNA
DNA BETRE, BIMHTT 49 BRAF R 60 KB BH AU RRER, R R FIHE k.
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6 Schalls 30,60 T 7 R 47 RORE B2 L 0 15 i

Fig & Polyacrylamide gel eletropharetic pavtern of YEG-

Ps stamned with Schiff”s agent

1 HPLC peak-3 of FSII,

2.HFLC peak-7 of FSH; L]
3. Standard glycoprotein ¢ Ovalburmim )

FAREERENHTINE S
YEMI R B9 1 . A BF W BB Sephadex R4 AHFREDZED VEGPs N EDHRS R
G-75 & HFPLC giE{t]‘iﬁcP , %ﬁ ;ﬁT]“ Table 4 Concentration of proteins and neutral sugars of YEGP

HEsnEARBERRILE#E, BB pﬁf'{fﬁmu o TAE | EO/E
PR &2 2 FMBE M RRERT <5 147.9 52.5 28
Al etk b, HPLC &b S a5 HPLC-Peak 7 130. 5 45 2.9
EH—EHBEBEW 14 /BE)YE, #
F BARMEEE, X ATESEA IR PEERE . EAREGREMAEX. S THERBH
AEENRFHEER, AAES TRERS AN, 7@ FIHLENTRTHEIRS . 15 H 85
MTHEFRAFFRAWEEREAYIFA. THREERETURFZE TR EZEHTRSE; HE
ATFREZHIRFREDE, FTHESREESFH AN S ERY REE T THELN
BMARESEFEME TN . ETHEFEMPREEOERRES EHNMR. BT el X
HEHH, o T T

HEVRENE, ANEDEFEFHHY, PMEENEH T VST RFRNAE. 8§ '
SEEAFEMERE EREYEEEN S EE NERES RIS SE A,
HEEFATAMEAED, FUBEEARGEYHTHESFEBEA N REAES EWMERET
BREBMIE, THEMEHAEREFENEBESABRAT RN TR,

HFRFRAAAEREESENEEDEOR TN EMARE, F& TIEFBEAT .
WEMABEANEERFTGE(EORE) AN EERES TR EFRANATERNERINE &
AL ENEAHETF oW, BHET DNASHR. B TEE, 185 SH, B/ EFEEHER
PR —E, S5, WA TRKTHITIEY R FE R L, 0 ol BE IR B B LA ik S,
T P& By le R R T BRI A IR 12,

2 £ X B
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Preliminary Study on Fermentation Broth of Yeast Strain SH; Enhancing
Biological Activity of Interferon Alpha and Its Active Principle

Cheng Zhi Sun Guopin Wang Shujun Wang Chunsheng
{ Wuhan Institute of Virology, Chinese Academy of Sciences, Wuhan 430071}

Abstract The fermentation broth of yeast strain SH,{F5SH,} which could enhance the biological
potency of human interferon alpha (hulFN-a} was detected. Its enhancing ratio was 1,64 ~6.86
fold. A group of proteins was seperated and purified from the fermentation supernatant by chro-
matography on Sephadex G-75 and HPLC. Each protein showed the similar band on PAGE and
SDS-PAGE. Their molecular weights ranged from 52 to 72 kID. The proteins were stainded with
periodic acid Schiff’s agent, Lowry's method and sulfuric acid-phenol method were respectively
used to determine the contents of proteins and neutral sugars. The results showed the ratio of pro-
tein to sugar was 3:1. These results indicated that the proteins were extracellular glycoproteins
{ YEGPs)} secreted by yeast strain SH;. YEGPs could significantly enhance the biological potency
of hulFN-«. [t was veritied by the experiment of cviopathic effect inhibition in Wish cells. The
enhancing ratios were 1.6~2.8 fold and 1.4—4.0 fold. respectively. The enhancing ratio of the
elution protein of FSH, seperated by Sephadex G-75 was 2. 015,68 fold. YEGPs alone could
not enhance the potency of hulFN-a and had no biological activity as [FNs.

Key words Yeast strain SHa, Yeast extracellular glycoproteins (YEGPs}, Antiviral activity,

Enhancer of Interferon
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