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The 36 kDa glycoproteins (SP 36) are the main apoprotein components in pulmonary surfactant and
are known to have structural heterogeneity due to their different carbohydrate chains. The present study
was performed to elucidate the relationship between structure and metabolism of the SP 36.

Human lung tissues were fractionated into six subfractions by discontinuous sucrose density gradient
centrifugation. The fractions of human lung, in order of increasing density, consisted of lamellar bodies
(Fr. T and ID, extracellular surfactant and intracellular small vesicles (Fr. III and IV) and endoplasmic
reticulum (Fr. V) as shown by electron microscopy, lipid analysis and marker enzyme assays.

Electrophoresis of the proteins in the fractions revealed that the lamellar bodies and endoplasmic
reticulum distinctly differed in their protein components of SP 36. The former contained 34 kDa protein,
while the latter contained 37 kDa proteins as the major SP 36. Fr. III and IV contained both proteins with
more 34 kDa protein than 37 kDa. By two-dimensional electrophoresis, they were separated to 6-8 iso-
proteins. The 37 kDa proteins consisted of more acidic proteins and the 34 kDa proteins were more basic
proteins. These 34 kDa proteins in all the fractions were stained by the immunoblot method using a
monoclonal antibody(PE 10) to human SP 36. When both 34 kDa and 37 kDa proteins were treated by N-
glycosidase F, the reaction product was 30 kDa protein which could also be stained by the immunoblot
method.

These results suggest that the 37 kDa glycoprotein may be primarily synthesized from the 30 kDa core
protein in the endoplasmic reticulum of alveolar Type II cells and may be processed to the 34 kDa glyco-
protein during the transfer from endoplasmic reticulum to lamellar bodies.
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Fig. 1 Isolation procedure of subfractions from human
lung tissue. STC medium: 0,32 M sucrose/10
mM  Tris-HClL, pH7.4/1mM CaCl, Triton
buffer: 19 Triton X-100/3 mM EDTA/1 mM
PMSF/5 mM Tris-HCl, pH 7.8
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Fig. 2 Electron microscopic features of human lung fraction isolated by the method of Gil and Reiss!®.
A : Fraction [ mainly constits of matured lamellar bodies (Xx5,400).
B : Fraction II contains immatured lamellar bodies and liposomes (Xx5,400).
C : Fraction III contains tubular myelins, small liposomes and amorphus small vesicles (x9,000).
D : Fraction [V is almost similar to Fraction III, but there are much more small vesicles and liposomes, and
endoplasmic reticulum (x9,000).
: Fraction V is mainly constituted of endoplasmic reticulum and liposomes (x5,400).
. Tubular myelin figure (x30,000) in Fraction III.
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3.2 MESNERYG, B VEEEE

SEEsh I ALV ETOESCEETNAERHE, &
IOy VEBEEEORKEY Table 1 1R 7.
MBEElg Y 0RAE R, HSI8.1pg I
17.8 ug, 1066.2 xg, V150 ug, V 106 ug ThHoT
Ficb, chb5ESCKFAEAEOHME, H

FLIRES 5E

51 LT AMbOE S I ENEL Bt ) VIEER
a8y, BEEOBS LA, Bl EIITES
MEIVCED-te. BEBRNT2 Y VIEEEIL B
5105 ENG.DHARLEL, 2V TESIIE.3)
THoteht, BESIVEVOEIRKERILTH > ¥
kbhbES 1, oy VIRE EOBELOMHEE, R
B2 XN T BHIBH T 2 SHAKKBTHESLE
BREIUCTH -7
3.3 REHD) VIEEHRRUTE!) VIEESFEE
ﬁy’ .

3-3:1 1) BEEHER

Z@ES D) v IGEER % Table 2 i3, B I
I, I, IVTit, PC AW 70%, PG 249 10% % 52,
CRETRPES SR TERfiy—7 778 b
Y vIEEER E X —H L T\wA. —F, BV TR
MoES -, PC (43.9%) & PG (3.3%) »Y&EfE
THBLDIEL, RATZ7FILTR/ =T 3 v (PE)

Table 1 Contents of protein and phospholipid in the subcellular fractions isolated from human lung

tissue.
L Protein Phospholipid .. .

Fraction (ug/wet g tissue) (ug/wet g tissue) Phospholipid/Protein

I 8.1 (2.3 60.7 ( 7.6) 7.53

I1 17.8 ( 5. 109.5 (13.8) 6.17

il 66.2 (19.1) 218.9 (27.5) 3.31

v 149.8 (43.1D 274.2 (34.5) 1.83

v 105.8 (30.4) 132.0 (16.6) 1.25

The values in parenthesis represent percentage distribution.
Fractions I, II, HI, IV, and V were isolated by the method of Gil and Reiss'?.
Tadle 2 Phospholipid composition of human lung fractions.
Phospholipid composition (mole %)
[ 1I I v \%

Phosphatidylicholine 71.3 76.2 73.3 67.8 43.9
Phosphatidylglycerol 9.4 8.4 11.4 7.5 3.3
Phosphatidylethanolamine 2.5 4.2 3.9 4.6 17.6
Sphingomyelin 3.1 1.8 1.9 3.9 14.3
Phosphatidylserine 2.4 2.0 1.8 5.1 7.7
Phosphatidylinositol 4.4 5.1 3.0 5.9 5.7
Lysophosphatidylcholine 0.7 0.3 N.D. 0.2 0.6
Lysophosphatidylethanolamine 0.2 N.D. 1.8 2.8 3.6
Phosphatidie acid 4.3 2.0 2.5 2.1 1.5
Others 1.7 N.D. 0.4 0.1 1.8

The values are means of two separate experiments.
N.D.: not detected.

[, II, I, IV and V represent fractions isolated from human lung tissue by the method of Gil and Reiss'®.
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Fig. 3 High-performance liquid chromatographic separation of molecular species of phosphatidylcholine in human

lung fractions.

DNB-diacylglycerols were prepared from phosphatidylcholine.

They were separated by high-performance

liquid chromatography with acetonitrile/isopropanol (80:20) and detected at 254 nm according to the
method of Kito et a/.*® Peaks are numbered in D. Main molecular species contained in main peaks are listed

in Table 3.
A : Fraction I
C : Fraction III

B : Fraction II
D : Fraction V

217.6%, A7 4w 3=y v (SM) ' 14.3% &5
BExXR L. B VERLhLZ0) VIEERRIL, #
FRESNTERERS O Y VIEEEBIC—F L T
B, o THEHFVOLRE, BOBES LRI~y Vg
BERY D, KESEE L2 bhl.

3:3+2 DFIEMER

HES D PC & PG o4 T#%, Kito ef al® 0F
B -THPLCIE X v 3 L. PCHFRED

HPLC i X 5 38f-< % — v % Fig. 32, 5 FEHER
% Table3 R4, w53 b4 (16:0/16:0) %
FE* D, ir—772782v 1 PCOERSTHDH &
i, I<HBRTGA, PCHOFRETIE, <413 b
1A (16:0/16 1 0 5 FE», BTEBEFRRL, 5
* aTREEREEBROMBEETER L. IR RE
TEEEHRCREL, BYBBOMEBEOEZEV IR L T
A4
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Table 3 Molecular species composition of phosphatidylcholine and phosphatidylglycerol of human
lung fractions.
Molecular species composition (%)
Peak Main molecular . . .
number species Phosphatidylcholine Phosphatidylglycerol
1 11 1 1\% A% I I 1l v A%
4 16:0/20:5 2.0 0.6 0.9 0.8 0.7 0.1 1.4 tr 1.3 1.8
7 16 :0/20 - 4 0.2 1.0 1.0 0.6 0.8 4.1 3.2 5.4 5.9 2.9
8 18:1/18: 2 0.5 2.6 2.9 1.5 3.4 8.1 10.0 11.8 7.5 8.1
9 16:0/18: 2 11.2 9.5 16.3 10.1 14.2 7.2 7.5 tr 2.6 6.8
10 16:0/16: 1 19.1 12.4 13.3 15.3 9.8 tr 2.9 tr tr 1.9
12 18:0/20: 4 1.6 .9 1.2 1.7 1.3 0.5 tr 3.0 0.2 0.6
13 18:1/18:1 tr 6.1 2.7 1.4 2.1 8.0 9.0 9.3 11.1 10.7
14 16:0/18: 1 0.8 7.0 11.9 10.4 19.8 28.9 30.0 32.8 32.5 30.7
15 16:0/16: 0 55.5 54.3 41.6 49.3 3L.9 26.4 10.9 18.2 12.4 10.7
19 18:0/18:1 0.5 0.3 1.0 1.3 3.1 9.4 14.5 11.3 15.3 13.5
20 16:0/18: 0 1.9 9 1.4 2.5 1.9 4.7 3.6 3.9 3.9 3.1

tr: less than 0.05%
Peak numbers are shown in Fig.3

A SHAMCEGES T (56%) 11 (54%) &\
CEEH A ED, FrESIl 2% &IV (49%) i
BOTHEBOEL dhoi. Thixl, BV Tk
AN b AAEIPCH, EIE3R2%EEDDIEE
e o7e.

PG 5FHEORADOY —271%, 16:0/18: 15 F&ET
Hot. Lrl, FESE TR ESBEELSTE
1116 0/16 . 0 3 FETH D, BEH 1 TL26%THAD

s a EEEAREOEKT, L EECRGCEL G
L, PC, PG Ebiconi: b AAGTFROEEGNS
W EBTRE T
34 SASHABERRU IO/ —LEZD?—H—
e N

52 SEHAMKESD<—H—=vFA2sLLTacid
phosphatase {EENBEA IR 50, TOBRET A
VY - A HICBBERSENABRTHHOT, BT

2, BESIIE VTIE18%, 11%ThoTe. Tichh, FADTAYV YV —aDRBAOEBECL - TE, 747
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z Z z
= ) =
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< E <
8
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I I o v v I I I v v 1 I i v v
Fraction Fraction
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Fig. 4 Distribution of marker enzyme activities in human lung fractions.
A : Acid phosphatase activity. The specific activity in Fraction I (126 nmol/min/mg protein) is taken as

100%.

B : a-Glucosidase activity without binding affinity for concanavalin A. The relative activity of «
-glucosidase activity without binding affinity for concanavalin A to total a-glucosidase activity is

shown in each fraction.

C : NADPH cytochrome C reductase activity. The specific activity in Fraction V (0.13 nmol/min/mg

protein) is taken as 100%.
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HAKBES D= —H —=VF A L ETHICIE, HERN
HHEEBBNA. HT, de Vries ef al* L, 747
HAKELY, 4V —LESROI 7w Y — A
1 acid e-glucosidase ™ 9 %, Con A JEFFED 7
AVHFA LD, T2 THAKBETIZORFLEL, 0
B4 0 acid e-glucosidase {EMED 30% & Hdb 2 &
P HRHE L. 3 7chb Con A FEBFIME a-glucosidase
2, TASHAKDER - - L LTERTHHE
DR S R, £ THRES OME A BRI it
NHBRATHIDIL, TATHAED < —H—= v F
4 & & L acid phosphatase & Con A JEHFIM: acid
a-glucosidase iM%, 7m0y —AaD<—Hh—=VHF
4 4~ & LTi%, NADPH cytochrome C reductase i
PEAEIE L. Fig 4 K& MBS ICRKTHIhb 3ED
BERIEE DM R T

iE 4> 1 © acid phosphatase ® specific activity %
100 & L TSy OfEE L i3 5 & (Fig. 4A), &
S 59% T, ESI, IVIX25% LU T Thote. T72
bLEEMRLE, 54 5HAGYETES [, 11T,
acid phosphatase {E#: 2 @\ Z L AVR I e, FICH
43V T acid phosphatase 7 \& 72 » 72 (50%) %3, Z D
B REERRLE, 7ry—-2i234 7Y — s
ALTWABESTHD, 5147V —2sHEKD acid phos-
phatase {&tE & E 2 b 5.

A

sTD I I oI NV V

94K » e
67K > @

43k>

30K > -

20K » -

14.4K»

Fig. 5 SDS-polyacrylamide gel electrophoresis of the

#& a-glucosidase 12 ¥ 3 % Con A FF B A% a-
glucosidase fE#: D L (Fig. 4B) 1%, 45 1, [T
5% EBETHH, WMEIDILT 2 FEHAKCHED TE
Lz LRI NI

NADPH cytochrome C reductase i&tE (Fig. 4C)
i, BV TRbEL, Bal, [T, B Voig
WD 10%LLTTH -7, Lo LEGIVOTEM RN
B, b DI s r Y — ADRBAND B EHIURE
i,

3.5 BREDICHITBMY—T7 7oy EERERE
(SP 36) AR

3:5:1 —R5T SDS-PAGE (- & 315

£ #4500 —%kt SDS-PAGE 0#s R % Fig. 5 1IR3
SP36 i3 apicEETAH L, EHAEAVFD
CBB iz X 545 (Fig. 5A) T, TXTOEFITE
T, SP36(x34kDa, 37kDa izl 7. MEHAH
I, vy TRETHLMCREIRLDT, EEAR
ThHAHIENE LN E oot E4 1, 11334 kDa &
BBV FBETHSHA, BV T 37 kDa EHEA
VEMN3MkDaBEEBE AV F I D BB INie. 34
kDa, 37kDa MEHBEDLEX TV v+ A —2—THl
FE LR %, Fig.6 & Table. 4 1R, @41, 11
1ZR\C, 34kDa BEAB L 37 kDa EAE DR 3 5%
<, BEAL, IVTh#H2fEThot. THIZKLTH

STD I I I NV V

K>
43K » W '
20K »

14.4K> e

proteins contained in human lung fractions.

A : The gel was stained with Coomassie Brilliant Blue.
B : Western blotting of A. The gel was transferred to nitrocellulose sheet and stained with anit-human SP

36 monoclonal antibody (PE 10).

STD : standard proteins. STD in B were stained with Amidoblack.
I, II, III, IV and V are fractions isolated from human lung tissue by the mothod of Gil and Reiss'?.
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L

\'/

Fig. 6 Densitometric scanning profiles of SDS-polya-
crylamide gel electrophoresis followed by
Coomassie Brilliant Blue staining.

The densitometric scan was measured at 570
nm.

I, II, II, IV and V represent fractions iso-
lated from buman lung tissue.

FLURIEEE

SV, 3TkDaTBHEMN34kDaEAE X D &\
TENEIRE, Thbb T 4 SHAGCE TES (E
&1, 1Dk, 34kDa BEAERETHBHR, 72
5 £ AGERE S OFERE 2 &/ afkE S (B V)
T 37 kDa BEELOENE TH-To. ELMENROM
sy — 77y 2z 2 v  EGGES @S, V) Tk
5 A SBAKCECThELHEEHERYEA TV 3
ZEBRI R

2T, —%IC SDS-PAGE #, #iv » SP36 B~
m — vk (PE10) % fv-T Western blotting ki<
IV BEABEAV NREERE L. R %Y Fig 5B IR
3. £ESEEEhBLEAE -V FH, PEI0 LRIG
LcFEBEEIL, 34kDa, 37kDa WEHE Y FTH
n, ZoffcfEsic 30 kDa EBEES PE 10 TRERE
2ht.. PE10ZR#pFL, B4 1, IT34kDaEA
Bz, E% VT 37kDa ZABEKMVEREYTR T L0
RENL. COBRBESERTAIHERAE SV FORE
iy, CBBHRAEMEL I —F L ORI
ZB5yT o 34 kDa, 37 kDa #EEAE A SP 36 L8
OFEMER LB, Lad PEL0 kT 5HREL &
B g v FOEABIGEERAL THEEL T
BT EHRRLTAB.

3:5-2 RIUEBKUKENAIC & HiReT

—W TG SDS-PAGE T4 # U 72 34 kDa, 37 kDa ¥
EAEOHREY XSl bt 5 B TRILES
KENERIT - 7. BLHIL, I, VESRIGERIKE X
¥, Ihk=triru—RE~EER TIFTTy
7N O PE 10 12 X R T Lz (Fig. 7).

KHESrEd 34—37kDa BHERIL, TIFTTv 2
#tn e pH 4.6—6.75 DEIFEIC, 68 EDAKy b
OESEKELTREZEN, £ PEW T 52HER
FHEL O —F L T bR /- THESF
&Eh 5 PEIOREBEECHE G, 3ER—ERAELT
IwEBbh i, Tibb—%k SDS-PAGE T, 34
kDa, 37kDa WiEEE v FicoBtET 2 EEAHE T,
TRTESKETIIEEADR LS 6—8 D isoform

Table 4 Percent distribution of 34 kDa and 37 kDa glycoproteins in human lung fractions.

Percent distribution (%)

1 1T 11 v A%

37 kDa glycoprotein (A) 23.3 24.0 34.5 34.5 61.3

34 kDa glycoprotein (B) 76.7 76.0 65.3 65.3 38.7
B/A 3.29 3.17 1.90 1.90 0.63

The values of percent distribution were calculated from peak areas obtained by densitometric scan of SDS
- PAGE followed CBB staining. I, II, IIl, IV and V represent fractions isolated from human lung tissue by

the method of Gil and Reiss'®.
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Fraction I
Amidoblack staining

«<— Isoelectric focusing

Fraction I

Amidoblack staining

<«—Isoelectric focusing

fitir— 7727 %> rBIEEERNAH (SP36) OMiENFAE 781

Fraction V

Amidoblack staining

«—Isoelectric focusing

P
Saic: L . ) 94K» - (é) 595;:2: ™ (g
i O 67k»
67K> = . ) I () (%]
43K> © pl 4.60 | 43K» @ | 43K> - |
: 1 6.75 l R o )
., | . P .. > - 2
30K> - - ﬁ.,) 30K> = m 30Ks = m
20K» - J 20K» - \ 20K» & l
14.4K> & . .
Y 1aakee ¥ 14.4Kp § H
Immunostaining Immunostaining Immunostaining
- —..

Fig. 7 Two-dimensional electrophoresis of the proteins contained in human lung fractions. Figures of Amidoblack
staining and immunoblot with anti-human SP 36 monoclonal antibody (PE10) are shown. Standard
proteins were stained with Amidoblack. Basic spots(*) distinctly different from SP 36 appeared in Frac-

tion II and V.

LT, 34 kDa EAEL, X 9D inoform %
42, 37kDa BABL, XbHiEEMED isoform Z&Te
ZEAVREhic. SP 36 0EE SESIKEIE RO R
BRKBEORERE, MoOPFEES® OfFRED X<
—HL7.

¥725 4 FEHAE @S KRB T—EHDAK Y
b E B TS OE - 34 kDa D ARy b wE
»7-. PE10 Lz DAFKy MIZk L TRIGET, SP 36
LRBRKLIEABLEZOND. TRERDOAK Y b
xizey—a (BEH5V) THEIMCRD I —
BHhide  SELMRRESRC LG IR AT, M
A (%6 < AR LM coLFET A&
BHERS & Bbhi.

3-5:3 N-glycosidase F SAF2(Z & B &5

¥ 1K E 45 %, N-glycosidase F THLE L T,
SP 36 oy A YK L, FESFICEEN S PEL0R
HEEAHE (34—37kDa EHHE) », EORCZENLT
o L (Fig. 8, Fig.9). B4 I, I, Vi
BT HERNEE D—KkTT SDS-PAGE © CBB %
TR (Fig.8) T, £ TOES I T, BEUET]

iR by 30 kDa REE S, B L.
EHIZEDEHEILPE 10 10k 2R ERETHBETH-
72 (Fig.9). zozZ &k, @A—o=27HEBE G0kDa
EEOBE)AET 5 34—37kDa EEAER, FESH
CHRICEENRTWAI EE/RLT WA, ik, £H
& bITEEFE A% L, 34—37 kDa EAEIMHYER
FlLic. 2hiy, 72 738AM, Mk @R
EEFAIELE, BEIEEAEEOEMITSE
bhisnfedbIicE LBHREELZDNRD. £ILT 4
SEAKFDOSP361L, UV VIEEEEEEEHELT
FIET Bicdic, IBE  erfichh, BEROEML
Fbni-EBbh b,

4 = =

FES L, b REZMEEEK S SP 36 &4
BEL, Fie r SP36H s m—vHIEERFR LA, F7
Z DHUE R B o R RS RIREY T, e b SP 36
OB T REXHELMC L. ZOKR, X
AT, Zodfki, FmiallE EEME & e T <
RIEL, fMgArBERRcRE I, F—Ho



782 EELE « AR FLBRER3E

94K™>
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Fig. 8 SDS-polyacrylamide gel electrophoresis after N-glycosidase F treatment of human lung fractions.
—  before treatment
+ : after treatment
STD : standard proteins
The gel was stained with Coomassie Brilliant Blue.
II, Il and V represent fractions isolated from human lung tissue.

I Ir A%

S = £ = § = +

94K»
67K >
43K »>
B " <37KDa

30K » wew «30KDa

20K »

14.4K> s

Fig. 9 Analysis of the antigens with anti-human SP 36 monoclonal antibody (PE10) after N-glycosidase F
treatment of human lung fractions.
—  before treatment
+ . after treatment
STD : standard proteins.
II, Il and V represent fractions isolated from human lung tissue. Each fraction was stained with PE 10.

STD were stained with Amidoblack.
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KBS, BV RS BEMRIGERD. Sbhic
REFEERC, SP 36 (xfmiRIl A -5 MAs o E/) e i
ZHEL TN DI Edbhoie. J 2 3HAKILOW
T, ZORMCEERICERD s, HALRHED
OB 5 RidA s itk -7, ThiE, preem-
bedding % B\ 7cfedil, HURORBCERL D 70
febbZELZ RS, Lichi-TT 2 SHAEKTCEG
% SP 36 OFFEC DOV T L C T E fad o 12 23,
Walker ef al?¥ %, SP36 X351 Y 7 v —F ¥
K& &= w1 FESFIAE % B\ 72 postembedding #1012
Ib, ZATHAKCK TS SP36OEEXIFHLT
VB, DLEDMBS D, v oSS SBERERS
SEEL IS, Pl P SP36H 2 v — vk E RIGH
PETAEAEE, U FEERMBERNCEETLES
U < EITEY bR flans & 5 S h - IS o & B8R
LTEweEbns, Licdis TRAMIE T, EEe

FETARR A S S B4 DES OEEE %3 SP 36
By e - ViRV fBEENERTETCHREL,
SP 36 o I MR s 5B 547 L 7=

AP TILE T Gil and Reiss'® O FERELT, v
PR D 6 DOBES RS L. £D 5 b5 ES
DETHEUESREPHEEL, S5 VIBESH L ~—
D=L LAEERERIET S LRI ST, Thb
OESOEEAR LA L. ThabbES [, I
7 A ZEHAMRCEGESTH Y, BELl, [Vizdast
Y= 77 2 G ERL RN 2
RBIEET AE S (BOIVICNEGREET ), ¥4
SVPRERZEGES TH 1. DWT, Thbo
B3t % SP 36 OMBANEIRRA ML F 00 b 215
Llediz, By wv— ViR, FESTIcEEh
HIA EFARANTES L EREAE BT 55
b7z,

— & JG SDS-PAGE @ CBB %4, (Fig.5A) T,
34—37kDa v FAES 1 55V ETCOTTOELS
FIcid b, ZRICESKIKEID CBB %t¢, 11,
M, VOZBES RIS 34—37kDa BHEOEE A
(pl4.6—6.75 LE 2D AR > FEDE, BESIIoHD
34 kDa BHEO—H LB TIREAE—H L. Ly
L, CHEEABROELDT, —RTERVUZKRTES
WETRD LN Z b 34—37kDa & 8 B8,
SP 36 IHHILT % & DB EHERTHLERS LY,
INODEHE, He h SP36HE 7 v — vHAKH
LT RBMERIGE R L. U EDORENL, &
B4R 34—37 kDa EEEHD 5 bR, SP 36
LE—DHDEEZCIVWEEbRL.

fifiy-—7 72 2w BAEEENQE (SP36) oHBENRE 783

—&JG SDS-PAGE o CBB #2877 B (Fig. 5A) 1@
BT, ZESD 34kDa & 37 kDa BAE D& Hi,
BohiEWrb -7, Tibb, MakEsg (V)
TIE3TkDa EHE N ETH B, 5 4 I HAKES
(I, IDTE34kDa BEABE I ETh 7. EHHIL, IV
T, Ry 34 kDa BB RS2 L BBD bR
B 7w — vHKRPE 10) % 7z Western blotting
(Fig. 5B) CTH MEOERMEL N, T 7cbb, SP 36
D5 37TkDaEEABR LI /ey — s FEELTCRE
TEH, FASEHAMKTE, SFEDODVI34kDa g
BEAERAFE L LTEERTBZENELMNE T
LT, 37kDa #EEEILL 0 B DEE S EoB,
3 kDa BEEHE I L VIEESROEE S 2E o 24 W
L lcote., ThooERE, 54 3HAMKEEFD
HIBRAE T B/ ad st 5 SP 36 OGN R -
TWB T EHBITRBT LR TH 5.

ARAEG L, ffifaEBEiEEED BALF 225 SP 36 %
SEEL, Z#k N-glycosidase F T L, fEs4AR
BEL 7. To#R, — kit SDS-PAGE ©, 34—37
kDa gl < s SP 36 13, BN g ok
W30kDa v Ficfe b &, Z®30kDa BEBE LI
thSP36Hsr—vRKLEBEREYRTERR
WIEL T, EHIAKARGD 1, Hiet SP36E 7 v —
VPRI T B SP 36 5T L OB R B EERAL s T
117:<, COOH &EH D ~7F FEDHFIAETHZ &%
AL LCB, SEIGHEE LS £ 55 AKES (1D,
E5 0L, MadkmEs (V) i, N-glycosidase F 4LEE
Zhnz, 34—37kDa EELER DR ARE Lok
A, WFhOBESITE TS, Hiew 30 kDa BEHE
DL (Fig. 8), Zm-3v Fix, PE10 s LChBik:
RIE%EmLe(Fig. 9). ZoERE, KBESFO SP 36
B, FOSFHEEN 0 kDa BEAEY, A—0a7k
HELLTH DI LR LT B,

—%, Floros et al*V ¥, v HEIF %+ =5 <o
vV THEE, [BS] 2FAd=vEEbAEE, e
b SP 36 HLiR TS 2 EGE S 30 kDa EHE
THHT EHRRLI, 7, e VLo L -
mRNA, [*S] # 5+ = v & reticulocyte lysate %%
R EERINDEHAES, Hie b+ SP36HE
THRENET 5L, 29—31kDaBABVELR. D
W, Zoe bt SPI6EABERRE, 12fEism
V- rawMZCRIGER B E, 34—37 kDa BEEAEMN
ERIND LRI, @O RIE, Whitsett ef
Al LIW/E LTS, Ticbb, ThbofERIE, v
MY AR Y — A C mRNA BRI S I N5 7HE



784 SR - RAREHE

iy, 30kDaZEEECTHD, I7nY —sATIRIHE
BEAMEA LT, SP36 L7eh R LTS, K%
¢, bk SP36 DRI L2 7 ERER 30 kDa
BEHBETH D, ik Floroset al'? R LA
HEHLRA—0ERHELEbNRS. &+ SP36D=T
~7F FO—kEEEE, %0 cDNA OIEIFRFI2 L3R
EE N 2%, BESERE S (Asn-X-Thr) 131 A2 BT
(87 FHHD Asn)THHZ LB L Lo ThA, K
Woeos R, o 30 kDa BEHEOWIETT 5
HEHEOREE L, FOoBEEABOMBRRBICER R
WEE2LHLDTHoT. Tibbizrey—-4T, 30
kDa BHE I 7kDa DEGENIN— 7Y 2 FiEEL,
37kDa EHENETER IS LEbhS. 20T, &
D 37kDa EAED, 78V —abbI A TEHAGA
BAEIhABECIMIENT, 4kDaEEAE L
HEEAE I, V) &b, BRY vEELE L
Lits A FHABANELAEND EBbh 5.

MRSy — 7 7 7 2V FATNT S 2 SHEHAKKE
35 LT570biE, 34kDa, 37 kDa BEEOEI&X
FASHAKEBUTHDLIETTHHH, HyI, IV
I35 34kDa & 37kDa BHEOEIGE, 72 FH
AfkES X b b 34 kDa TEAE D7, 37kDa EH
BNRED T, DED, ZOES RN -7
7 & bEPsi, Milap bRz e (BEBLEI 2
B = ADbT A FEAMRANDBEENST ) BB
Wik iz ey — ARNBETADE, Mkt 7
72V FERUSPIGHAERIAn-TcbE LR
5.

S ASEHAKESDOT I P75y 7 RAIKEVT,
SP36 X L EESORLDIEREMOSE V- RA ARy
FATED LI, ZOAAY MEZPE0 CREET, %
oA — 7 7 7 2V P S RS EUES TR
CMECIfEEed, fcid, 7=y — L@ VT
EZED LR BICTE R, LTI nELRE
i, T A FHABCFEL, #latcdsWsanise
ESMHEAETHDH EEbRS. FORBIZBIL T
BABETHY, Wvr—772 8+« 7HEERADHE
G BEPENDIE-E D Linwd, 72 5EHAGKD
BEEET, ToRAHENS, LRALIrORELE ST
WEBAREMENE 2 b A.

5 ¥ B

fitr—7 727 2V FOXELT7TEEHIZ, b5
36 kDa EELE(SP36)THB. —OEELEIR, ¥
EHOBVC I VB O TENIFET A EXHLR

FLBREREE

Tb, REFges, e oEHy o SP 36 Eiss, R
B OBRFRAEET S BHTThh, ROBERYEL
v b A IR «a EEEAREET6 D0
B sEE L. FOBEE V vRESWRO < —
H—xvFEAL AOHEFEILLY, BH I, ks 258
AEES, B Vi RAES ERESh, BHAllE
IVidpast»— 7 7 7 & v P ESCHRRNRS 7 v
WNEELCES & B,

5 2 SE AKES OF -5 SP 36 13, 34 kDa BEER
ok otopy, PEAES TR 37 kDa BEAENET
HY, MESIHESCERS SP36 #EAT . HE
SHMEIVIZ37kDa L0 % 34kDaZBEABER®E S HAT
Wi, T2 FEAKBESCLONICEOWELRD
Elfehot, TKRTEBELSKSE TCHEBEELR L
6—38 {E isoform oL, 37 kDa REAE L hEEH:
DOEEHEE, 34kDa mAE L v EXEOEELEL
BitoTuhi, ZhbDSPIBEABEAHE Y PDERE
AL, et SPI6H e =vHEEPEID LS
A6/ 7wy b TEETHT. 34 kDa, 37 kDa WikE
EHE & b1 N-glycosidase F #1¥ ¢ 30 kDa HH'E
Lotz Fiv + SP36H 2 v — vHAGHREIE E
FBEREoEAECL ERIET HDT, RO
By, FHRITE EE#iac st 5 SP 36 oMarnBmE
FEEGAICL, SP 36 OMBAEHER 2B T 5K R
Thote. Tiobb, FTFhaAckyv-T30kDa =7
ERHEw 7kDa OBE#E A LT 37 kDa EEHRE R
BEEN, DWTNEELS T A FEHARANDBERD
BT, 3TkDaBEERENMT IR 34 kDaEERE
ElARERRE L2 EATRB I R

AR OEE L, $29EAREHEECFEHEST
REIN. FRROFTHLH, BEFEEERC
DU THFRETE A ALRE B R SR B 2 BERE
NERHERE, e TR LERATRE AR R A
SRR 2 BEE B AT L LT E T
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