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L Abstract -

Effect of collagen purified from red sea cucumber (Stichopus japonicus) in Jeju on
growth of human fibroblast cells

Hee Kyung Lim, Moonjae Cho

Department of Biochemistry, School of Medicine and Institute of Medical Science, Jeju, Korea

Pepsin-solubilized collagen (PSC) from red sea cucumber {Stichopus japonicus) was purified to study the effects on human
fibroblast cell line, PSC (1.92g) was purited out of 100g of sea cucumber bhody. SDS-PAGE analysis of purified PSC indicated
thal collagen from sea cucumber was a1 type collagen type | The PSC did not have cyloloxicity on various cell lines, The-
freatment of PSC to human fibroblast cells increase the mRNA of MMP-1 gene no!l that of MMP-2 compared to untreated
control. However, in case of MMP-2, mRNA is decreased upon PSC treatrment, Treatment of PSC suppressed the synthesis of
collagen in vivo. Unlike to fibroblast, keratinocyte reduced the MMP-2 production upon PSC treatment. (J Med Life Sci

2010;7:22-25)
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ZFed 38 A3 suie YR FAdE T ME R
disaggregating solutiong ©|-§-3ted FZRGH £ 3 9 F4t 4T
o)Al stiring #HA] collagen fibrilg 2485t 34 F ¥4
2 3o wigetAad gude] Airst e fde EAEE
A3t Aol 3t 20ufel fiFd= 0.1 N NaOHE 7h8ho]
2 o ot wukgh ok fARe| (7500pm, 1hridte] Abdel g
A A8t oloiy gzhe] A TAbe] diste] AMgAd Fakal
o] A=E #ste] 108 (wiv)ell 3fdEh= 05 M acetic acid
YhE, pepsin 7R Sebdle] A2E I8t 108] (wiv)el g
3= 0.5 M acetic acid o}2lof] iz L] 1% (wiviel sl
pepsin {EC 3.4.23.1, Sigma-Aldrich 'Inc., St. Louis, MO}
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7tete] 39 Eob mulsh & d4ER] (7500rpm, 1hr)dte] FEf
Ao] 7rgalso] gl Arted 28 2 pepsin 7MY HEE
Bl4algizh oleld A Zebdl 2249 L pepsin 7MY
Sk &8990 NaCl 49 (EF 0.8 M2 riored 94 ¢
2AEE (7500rpm, 1hr)aie] HAE AE3tnh AL oA
0.5 M acetic acidol] 7183t AlZ1 & 4& AA3] $lote 0.02
M NaHPO. buffero] %4 % @42e)(7500rpm, 1hr)d}Ech
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2. MIZHq

Fibroblast (A1 8oty AFgayods o 74
ool ZAsaz 919 FEFE fHRL o &se] FaEa
t}, A2 2AE collagenases ©]85}e] Ea9l A= 2
B Trypsin ol&she Fluod Mfopdns L]k
FepE golslyct AU dRebdEs DMEMEiA| A 10%
FBS (fetal bovine serum), 1% penicillin-streptomycing 75}
o} 100 @ disholl4l B2 MR F7] 5% CO: FEoA 37Ce
A1 vjeFstgch HaCaT (Human keratinoeyte), HeLa (Human
cervical cancer) AIE2] F2 DMEMHIAe]A 10 % FBS, 1%
penicillin—streptomycing 7F5ke] wlleFetd R, MCF-7 (Human
breast cancer) A|lZ2] 79 RPMI-1840 HliAlolA 10% FBS,
1% penicillin-streptomyecind 7Fske] wjj st
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3. MzZ=4d 2l

96 well platecll 1X10%ells/wt®) MEZE 180uf ¥ seeding
sle] 16A17F Fob Wt 3, Fold ®Al 7Hd Sl (PSC)
£ Lrdn Rjste] 247tk Sfekskdch MTT 89 {Smg/md) 2=
20u0 A H7IEIA 447 Fob Wik F, ATE AASEL,
DMSOE 150ud 2 AHrlsle] 570mmoff4 Sunrise microplate
reader (Tecan, Salzburg, Austria)® FHE=% 439

4, Baliet Fapd dzgd

4.1 RNA 23}

AE (1x10cells/md) £ 60 ¢ dishol] B3R 16 AlZE wjeF
g & PSCE Auiste] 2447 5ot wjkstct £o) TRI-zok
(Invitrogen)2 01&3}d] otal ENAZS Baist9ic) A|Ze| TRI-
ol 27lEle FAR & S2IXEL Hriste] YHEE
stk Absolo]| Foke] olATREEE Hriste] WA EEA
A RNAZ AHHA7|3 75%2 DEPC Azd ogg= Adg
%, AxAl# DEPC A ™ $Fpofl K90t 260nme] FIES
ZAslo] RNAS A9l ET, A260/A280nme] HlEo] 1.7~19
e W] gre ZH= RNAS Ade] AMgsiglh HE AFEE
RNase—freedt ZH3}e)4] o]FoF )
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4.2 RT-PCR

1ug ] total RNAS oligaldT)18 primer, dNTP (0.5:M), lunit
RNase inhibitor 18|32 M-MulV reverse transcriptase (2U)=
70C Smin, 25C 5min, 427 60min, 2B 70Tl 15min
heating ANHLEMN HI$-2 ZAAZCE Polymerase Chain
Reaction (PCR}ME ¥AE cDNARRE MMP-1, MMP-2,
Collagen type I, GAPDHE FEA|7]7] $15}0] 1ul cDNA, 4uM
o} 55 3 primer, 10Xbuffer {10mM Tris-HCI, pH 8.3, 50
mM KCl, 0.1% Triton X-100), 250:M dNTP, 25mM MgCl, 1
unit Taq polymerase (Promega, USAYS 411 distilled water®
ZHAZ 25w 2 93 th2 Perkin—Elmer Thermal CyclerS o8
3 PCRE AA)atgith PCR £8lo) AME3) primer sequences
= ZF} MMP-1 forward primer, 5'—-CGATCATCGGGACAACT
CTCCT-3, MMP-1 reverse primer, 5'-TCCGGGTAGAAGGGA
TTT GTG-3, MMP-2 forward primer, 5-TG GCAAGTACGG
CTTCTG-3', MMP-2 reverse primer, 5-TTCTTGTCGC GGT
CGTAG-3, Type 1 collagen forward primer, 5'-CTGGCAAA
GAAG GCGGCAAA-3, Type I collagen reverse primer, 5-CT
CACCACGATCAC CACTCT-3, GAPDH forward primer, 5'-G
AAGGTGAAGGTCGCAG TC-3, GAPDH reverse primer, 5'-G
AAGATGGT GATGGCATTTC-3 ot o|d| PCR &271& 94T/
45%, 60T /453, 727T/60 =, 30 #lo|of, PCRel| ©isted AJAdE]
AFE2 15% agarose gelollA A71G5E HABIL ethidium
bromide® @5t B4 bandE EUsHETH

5. Cell proliferation assay

Cell proliferation EIM= roche (11 647 229 001) AFY A&
£ Apgete] 2AEUL 05X 10%:l/nd 9] fibroblast MZE
96 well plate] 180u¢ % seedingdlal 16 AlZF F<b vigkst &
PSCE =9 ettt 28Il BrdUS 20 wl/well2 A&
Blal 48A7F Bob wjoFEld . 48417 T diAE AAG £
FixDenant 200ul/well 9 30E7F AF2oA] incubationdti?
FixDenant soluticn #1713t & anti-BrdU POD solution 100wt
Jwell W AR2olA] 10087t incubationdtEct. 100 & &
antibody solution H|A$H & washing solution 200ul/well2
washing& 33| ki, substrate solution 100uf/well A2 ¢+ &
eRHES S FF B giop solution (IM H:SOS 25ul/well2 A&
511 450nm%} 690nme| A BFEE SAeHg
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HAESA Feg Balskde o A Eebd (0.24g)2
AL BHIrt ZHA gokth "WAL ogTt Zehd HeojAe
Fa7hgAdol w2 oko] FubAl (1.92g0] 28 AE B ¢
= Qlo] Fabol| Q) Eeball Balol= HAle] Alge]l FR% Ao
2 rl&E=|elzo} (Table 1),
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Table 1. Pepsin effect in purification of collagen from sea
cucumber,

Collagen ! Sea cucumber 100 g

Acid soluble 024 g

Acid insoluble 2208 g

Pepsin scluble 192 g

Pepsin insoluble 0.2352 g

2, 2R jHEY

Fadezyy P Fepls AVGELE &
A} rat} calfd] collagen type I} H2FAE o) A2 A5t
Hjeg HElou, pepsine] 2laf Wehdz|rp FelEA Ato)xzt
ozt Zopdl AL el & 4 U, type 19 @, B, ¥ 7}
A0 R Afe]x7h okzb 2] vEpd A2 &3 4= flolrt
(Fig.1). ©l= Liu 5ol UB3 ANy FAEhY o5 site
PSCE 2189 A1E &3 (callagen type 1) &7 FHQJEtgTH),
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Figure 1. SDS-PAGE analysis of purified sea cucumber
PSC. Purified PSC in indicated time points were analyzed by
6.5% SDS-PAGE and visiblized by coomassie blue staining,

7b NZ2o]| Zekle Hn da sl 4g84|7to] Ak
FOMIT $loR AZe] S4g as Au, BaMEsel
fibroblast (p3)¥} Keratinocyte HaCaT, Hela, MCF-7 AlE
R5o) 54F HolA ¥UtHFig.2).

4. B5ia Sapd YaEd

WAl HRotHIZE HjkE £ AAE FES PSCE
A 2late] MEolFo] Hofsiz FAAS] ¥HE RT-PCRE
WEASHE, Figure 304 2 Epel 2ol MMP-12 22|34
@ gz dldte] FeRt ZollA wdEe] Fo slent
MMP-29] A% dhie] S R Sehlle oo 2
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Figure—2 _Cytotoxicity—of—RSC —from-sea cucumber, — Cells
were seeded in 96 well plate with concentration of 1X10°
cell/m{ and cultured 16 hr then freated with indicated
concentration of PSC, After 48 hr incubation, check the
viahility with MTT assay.

A ATzt Az e S dAlske o2 sy
Ao Zes dEl 4AME (keratinocyte)= MMP-2=
PFSC Hzlo| wet pr 9EFHoz FZoj=k viel MMP-12
dHolls WSt fort. RNE7F 28 A F oolEd
Folghs Aoz FeFon] MMP-12 o5 Boftoz Mg
ob| A £4) = Ao AlgE]ojdct

Folla PSCot AdaotdZe] Aol mlle muls dolRz
Aot BrdUS o858t AlZ9 F4& Zsich PSCE
AR= AL afjekele]] AElstn UH= ME ook Halof 2L
ate] 48 AlZbEeh vikeled Alxe] FAE DNAS Z|o|Eofit
BrdUd] 942 Z3ste] 2ARBES, I 23 Figure 404 H&
vpel Zro] whe g Hiokdle| AMajgh 43 Adte] Folshe=
FHAE Boll} ilproi= kS £ Balg

Az 718 (Extracellular matrix, ECM) 2] F4 FAARS
Fopale H2Y dRopdEes s Fa 7|3 thildo]
o}, ZHAlE 95, A (tendon), # W Xo}e] {7 Edo] i
£& F/dst=d, Ss wgt o (Fael 1 ikl e
R $4 7leoRE e 7lAH A, Fekzae A
sreln) wx|e] A%y, M=o FHare| Y MET i Hs)
HAS] 44 & AA AR ADel fEFol dEA chn,

ECM &7te] EddiAlet A=ie 43 AzEe 3 2= 29
Lol ofsf watElct o]E 4EHREL cytokines 9 #AR]
A+ (transcription factor)®] =& o8] ECM 34 A2sH
A wheo fAEEe] Wi gHs £, £3], AY 1=
P Labd #ye] NE7H Q2o BilErte Ap-13 TGF-41
2] Aol HElel 7|9 T TOF-A1S fibroblasts® A5}
of TFg AEE L4948 (Collagen type T 2B I,
fibronectin (FN), 23 protecglycan)d A4S A=FdlT,
aEe] Balas AAdE 9AIEH, ol fhe| diF ARE
F7HA7) ALR g Qltha),
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Figure 3. PSC regulate genes involved in migration of
cells, Fibroblast (A) and HaCaT cells (B) were cultured on
the plate coated with PSCs, The cDNA was purified and
RT-PCR was performed by using specific primers as
described in methods,
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Figure 4. PSC induces proliferation of fibroblast cells. The
proliferation was assayed with BrdU incorporation assay.
Cells were cultured as described in methods and treated
PSC with indicated concentration or seeded on pre-coated
with PSC with indicated concentration solution.
Incorporation of BrdU was measured after 48 hr,
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