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Subunit Assembly of Laminin Variants in Cultured BAEC

Hoon Jeon*, Kang hyun Leem

Department of Oriental Pharmacy, Woosuk University

Bovine aortic endothelial cells(BAEC) produce two variant forms of laminin with a subunit composition of AB1B2
and A'B1B2. Analyses of the intracellular assembly of these subunits revealed that the B1B2 dimer formed first, and
that A or A’ joined to form the AB1B2 or A’'B1B2 trimer. Angiostatic steroids shifted the relative size of the A and A’
monomer pool in BAEC, and competition between the A and A’ subunits in joining the B1B2 dimer produced AB1B2
and A’'B1B2 in different ratios. This result suggests that subunit replacement is the general mechanism for producing
laminin variants by various cells for tissue morphogenesis. When laminin subunits in BAEC were cross-linked with
dithio-bis-succinimidylpropionate(DSP) and immunoprecipitated with anti-laminin antiserum, monomeric A,A’,B1 and B2
monomers and the B1B2 dimer migrated as extremely large molecules in sodium dodecyt sulfate gel electrophoresis
under nonreducing conditions. When the crosslinking disulfide bonds were cleaved under reducing conditions, they
migrated as the usua! subunits. This result suggests that molecular chaperones were involved in the process of the

assembly and replacement of laminin subunits.
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s-laminin®} A subunit®] FE44#20] merosin”] ¢DNAY} T
o] druigo] HelAnh w8t £SO 50189l laminin £#
£801 kalinin”0] 2AEIQIom, cDNA H71igol &) subunit
9] YE7} A<&E laminin familyZh= 0] B151%c) Kalinin A
subunits #AH laminin®] Bl subunit & B2 subunite} 385}
o] k-laminin(2X12} 600,000)0.2 HYHEACH, 2t subunito] o}
0] AlE 3t AAEnlE Boll Q) laminind] HEg 2R HY
ol 2EHCH?. 3709 subunit £ A subunit7} 3HEYE 77|
o] 9] Bh5ul & (heptad repeat)o]s] THAHQ} 4R X]ofl L5
Hom4lol, SHmet 7 Xol sldoln]ito] EXNSht
FE9)| laminin subunitd] JFS o] EERIYREES Eo0]HQl
MUSAEOTE FETE ACEF, heterodimer = heterotrimer
49 28 subunit®] AEHE 777] 419 BHEsiE 9] 5H
A 7HR Y719} SOl irAl] B EElol el ZEECHL
M2t oRIc) At ST ) Al Z (bovine aortic endothelial cells,
BAEC)= AB1 @ B2 subunit®] AEA laminind} A’,B1 & B2
subunit®] EEE §HY, trimer A IENA] A subunite} A’
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1. Al B 717

Aglo]  ARESE A]2E2  Dulbeco’s modified Eagle's
medium(DME), penicillin-streptomycin,  anti-rabbit laminin,
dithio-bis-(succinimidylpropionate)(DSP)< Sigma Co.0llA] fetal
bovine serum(FBS), trypsin® Gibco Co.0lA Protein A
Sepharose CL-4BE Pharmacia Co.0l|lA4] L-[35S]methionine(1200
Ci/mmol)2 ICNOIA] i8I0 AIEBINQH, 71EF AIFE cell
cultureg B 15 A|FE AMESINCE AMS7IFE  culture
flask(Nunc), CO; incubator(Vision scientific Co.), inverted
fluoromicroscope(Zeiss Co.), electrophoresis system(Bio-Lad),

XAR-5 X-ray film(Kodak) £2 AI&35194T)

2. A Zupet

BAECE Gospodarowics E9] #ito) 93] AEM O ZHE]
TEI5IE0m, AlE siYBES FBS 10%%t antibiotics 1%
(penicillin-streptomycin 100 units/ w)& &7t DME ulA| & A}
E3I9Ct.

3. YRS oo 4ol QlgH MEQ] labeling

24 well platediiA] BiYSE MEE MEMOZ MAHSHL,
0.5mCi/me (355] methioning H718t 200449] methionin-free
MEM viAJAollA 37T Z7H0NA] 4A17F ulFelSiCt.

4. PIERIE

Labeling$t BAECE PBSZ MA %, 100402 2mM DSPEH
2 A7 3023} KA ¥HEAIY) THE 2mM glycineQ E A
2 &, HvEg FAAF17] 6] PBSE MASIHCH.

5. Immunoprecipitation % H7|1€ &

Immunoprecipitation2 Aratani' 59| W] ¥ESITE
Labeling3t A EE 200449] immunoprecipitation buffer(10mM
Tris-HCI(pHS8.0), 2mM EDTA, 1%(v/v) Triton X-100, 0.4%
(w/v) SDS, ImM PMSF, 04M NaC)Z 883 &, Hs
immunoprecipitation buffer2 345l 1ZE Sl 149
anti-laminin X E A7) 37 ColA]l 1417} incubationg} &, 25
129 10%(w/v) protein A sepharose P EIRES 715l 1417 &
O XYBIACE. ZETH AIEE 2,000 rpmolld] 327 LuIEEIGH
of AAY sepharoses>X|E immunoprecipitation bufferZ 33

AEB &, 38 =50l SDS B7IHE buffer(9%(w/v) SDS, 0.2%
Tris-HCl(pH6.8), 15%(v/v) glycerol, 6%(v/v) 2-mercaptoethanol,
0.01% BPB) &oll 5&27} Ah|gt & SDS H/1FSE SIXct sDS
H71QES Laemmli¥Y] BEASABUAE AL, 3% BHE
T 4% = 8%9 BEIE acrylamide gel2 0123519 BlEk
2719 ANHEEE Y LESY immunoprecipitation ZZol)
2-mercaptoethanol& H7I5IX @t SDS M71QE buffers A}
B3I%ct o]AK HVIEES LAY v EY B
€ 37 2mm8) FiPolA 4% 2218 acrylamide gelS
AMRBIH O, o] gelE 2-mercaptoethanolE A7k SDS H71H
& buffersoll 37CollA] 3A|7F incubationdled disulfide 282
ATt oA MY AT 0] SDS A Saili= 4% B
218 acrylamide gel& AREEISICH
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1. ARMAE7 SH81 2589 laminin B izl g3
Aldo) o5t HE

Hieksh MF At ABIB29] ZAE 7HX A laminin
Qlofl A’B1B29] A4 & 71X laminin O|FHE §HY, 01EY 4t)
|7t S BAYAA steroidol] 07 HEFOZA Yol T
dsla Qok= 2arh Yoi. BAEC AZ7} 4709 laminin
subunit(A,A’,B1,B2}E MBI E Z} subunit®] AZW 3F§l7]|
TE Yoty A3 QXN vigA T A SDS AEE
SE ErIsIArFigl).
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Fig. 1. Non-reducing and reducing two-dimensional SDS gel
electrophoresis of laminin-related polypeptides in BAEC. Radiolabelled
cell lysate from BAEC was immunoprecipitated and electrophoresed from left to
right under non-reducing conditions, and under reducing condition from top to
bottom. The subscripts to AA'B1 and B2 indicate the intracellular precursors for
each subunit at different stages of N-glycan processing. It is important to notice
that the glycan processing of each subunit in a same complex was synchronized.

YA (A FZoA 2ES WEhe= v FRH0A EEls
complexg, OIXIAAI=(HolA okl W) FAXHCE 74
subunit® £2)51%Ct. Monomer= gel®] thZhidlol AR5,
disulfide ZECE complexE HAFIL U T4 subunits
fasio 2 HEsict o] ZuZRE| B1B2 complexyt WA A
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Fig. 2. Intracelluar assembly of four laminin-related polypeptides into
two laminin variants in endothelial cells. AA'B1 and B2 are the four
laminin-related polypeptides found in endothelial cells, Subscripts xa and xb
indicate stable intermediates at different stages of glycan processing. y indicates
an unglycosylated form observed in the presence of tunicamycin. (CHO)g shows
the high mannose oligosaccharide chain. CHO shows terminally transferred
monosaccharide, and RER shows rough endoplasmic reticulum.

2. laminin®] M ZW] 3]8IA] molecular chaperones®] T
Laminin subunit®] 3|8t} X8kl molecular chaperoneso] o]
Wt B E SheAl FEGP] 216 WAKI2E labelinggt BAEC
AZE iz ZEHE 86l anti-laminin @A 0T
immunoprecipitationgld SDS H719 808 22|51} O3S

2HE 0186HH AW laminin subunit®] FQo) Ex|EL
= thiElo] 71 Eo] coprecipitationdt HOE JJHE 4= QUCk
JHH EAE AEUENLHOZ SATAsllA 1G9E o B
Eoh= DSP9g AI5IiTE of A} HIBAEA9) SDS [7|9E
o2 AEEE AABL % B2 subunit®] monomer®} B1B2
complex®] ¢+ DSPol} Qg M ZW 7IHFS O 2 HAGH 224
SIACHFig3®). SY9 AEE XN BalslH vigadx
ZojMe A" A0E HAE laminin subunit7} 71WEHS Zo
= URE HEXUCKFig3®). OlIAES laminin  subunito]
monomer?} dimer7} AB1B2 == A'B1B2 complexof] Zgl5H71 A
ol molecular chaperones} T+ ThiZlyl MSAESIL Uch=
AE AAKSHL Tk Fig3ollAl = laminin subunit®] M-S #E5)
7] A 4% acrylamide gel2 AFRSIGITE 019} 22 2516} gel
2 A8%H A71EEAAE laminin subunit®} Z1ISkL e
molecular chaperonesz} Z-& ThilZlo] [E2AY 22 S22
Eel7t A 22 ACE 42450, Y AFE 8%9 acrylamide
gelZ TH| Z22IoITHFig4). o] A71¥E82 &, laminin Z}
subunit®} T1E0] 80, 60 U 50kDoll AHEH= band7} HEZIUCE
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Fig. 3. Non-reducing and reducing SDS gel electrophoresis of the
radiolabelled laminin subunits in BAEC after crosslinking with DSP.
Metabolically radiolabefled BAEC cuitures were crosslinked by incubating with or
without 2mM DSP for 30 min. at 4°C before the celfls were lysed. The laminin
subunits were immunoprecipitated together with crosslinked proteins and separated
by SDS gel electrophoresis under non-reducing(A) and reducing(B) conditions, A
separating gel of 4% acrylamide was used.
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Fig. 4. Polypeptides in BAEC crosslinked to laminin subunits by
DSP. The radiolabelled lysate from BAEC with or without DSP treatment was
separated in 8% acrylamide gel. The other details are the same as in Fig. 3. Arrow
heads beside the lanes indicate the migration position of standard proteins with
the corresponding sizes.
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