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T8 =AY ey, A 3 AR E = E el o
Azd =

=

A5d 2B JAS o= 54 ﬂbﬁi A
= o 9le] FAA (N E S, HnERZ,
AFEA TS, @%Lxﬂ(oﬂ%— =3

A Fl~E, Eepts, YER
(& 5o, A, &4, 4 = 19 o

o) iz M) § ERE WL FHA, VA, P L AAAE FHS 5

r

o), 84

= 1T
.
05 AEE2 FgAa

-

(m
vl

O A E A RS 2 S B, NG A AR, e E e, g 5ol
g0 7heah, F5- Abghell et /A1 d A atoll whebA iz Abgel o
SEAIE A BA RS The A5l

ojst, AAl & Fato] & L= U dAS A staa dnt o] & AAld=
eEA IS B AR dgsty] 9 slem, gl g A
ute} & g o] W97t o5 Al ol sl A FHE A =tz A2 T} A A
el A4 7E Aol glej A Ag e Aot

A Al o]

AA Y 1 =& 2 e (phlorotannin) ¥ & & 3 3}k | ~ 5 3gtEo] Al 2
AAd -1 FEERREH S22 FEZo] A=

Aol AFRE Ak A RES AFEoA o] Ao A8 A=
F Aol AT A xH Aok A= 100 g& 70% uﬂ%% 1) W
b EeE 3t FEetal o (A & ARESlo] o 75t Th
L7lol M FHA 7151 A 54 1 Zxste] FHE

4
] *Q“

SE5ge WS 500 wE 83| Al 71 2, C4 resin(Sepia tech)©l]
&2 71852 7] (Rotary Vacuum Evaporator) & AF-83}o] 30°Coll A 72t
AzxE Z A HE8S U7] 938 Diaion HP-202 o] &3lo] v B84

A A8} T}, GradientZ 9] 0%, 25%, 50%, 75% 2 100% 2] & 5=E5 2= v ge
| = % J8to] ¥5& A8 570 ] A4 2 e &, HPLC profile2
3}

AA o 1-2: = 2 & B (phlorotannin) ¥ 8 &2 H-2]. A A

Ao 1-10 4 & 8 E-5 C18 Z & (Phenomenex Luna C18 7] 7], 10 um,
21.2 x 250 mm)< AF&3}a1 §-45 10 ml/min, UV 243 nmel| A 0.02% TFA7} ¥+
o} M| E 1] E H (acetonitrile) 2 &= (water) 2] 81| & AFE-31o] 20% oA EYEH 10
¥, 20~55% oAl EV EH 40 ¥, 55~100% oA EVEH 10 &, 3 60 ¥2] &
gradient =712 7F¢ C-18 ¢4} HPLC®ll 4-83}¢] peak C(RT 25min), E(RT
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33min), G(RT 37.5min), HRT 38min), I(RT 38.5min)& 2] 5} % 2.1 retention
time 0% S-E| peak C A}©] & B, peak C¢} peak E A}°] & D, peak E®} G A}°] & F=
g 8} 31 peak I ©]- %l fraction-> J&} 44 3}t

[108] 7} peak 2] “d Al i= C18 4 & (Phenomenex Luna C18 717], 10 wm, 21.2 x 250
mm)-S AH-8-519 2, 45 4 ml/min, UV 230nmol| A 0.02% TFA7} X3} %

o} M| E 1 E H (acetonitrile) ©] Y ™| BF-2-(methanol) “1¥] 31 & (water)2] &1 &
AL-8-3} 91 a1, 242} isocratic 271 0.2 A A E A A5 T

o} M| 2] E ¥ (acetonitrile) 28% isocratic =71 9| A peak E(RT 10min), peak G(RT
22min), peak H(RT 23min), peak I(RT 27min)°l| A Z+7+ G A = 5} ¢},

[109] &A%, peak C= A A = HAVA# =2 0] 27 4ol = 218 gl st
] EH-& (methanol) 26% isocratic =71 0. & 2 7} &2 & C-1(RT 10min), C-2(RT
13.5min) A ¥ 5} .

[110]

[111]  AAd1-3: Z2 =4 sitEe] 7= 4

[112]  AAJol] 1-20014 A A ¥ 8}3E-8 HPLC-MS ¥4 7] (High-performance liquid
chromatography mass chromatography)& AF-838}o] 25 4 #2124 &
AxsrR o, stg=e & 42 AT HEA(NMR)S F35H¢] 'HNMR,
BC-NMR &=H ER]& {430 &2 4] o] Fof H .

[113] 1A%, 884 1 2-0-(2,4,6-trihydroxyphenyl)-6,6'-bieckol, 3} 8H4] 2=
Dieckol, 3}8F2] 3-2 Phlorofucofuroeckol-A, 3+8H2] 43= 974-A, 3}8+H2] 5+=
974-BL. & FA4skqlth g EelHw A e 2= 6] £ 19
et el o, - 3kt o] 24 532 8] 9k Zk

[114] [F1]
Comp No. Comp. Code |Retention |=2
time(min)
C-1 |34 1 [STC-C-1  |11.0 2-0-(2,4,6-trihydroxyphenyl)-6,6'
-bieckol
E 3}sk2] 2 |STC-E 12.7 dieckol
G s}slA 3 STC-G 13.9 phlorofucofuroeckol-A
H s}sh2l5  |STC-H 14.2 974-B
I 3}skAl 4 |STC-I 14.5 974-A
[115] [3}8}4] 1] 2-0-(2,4,6-trihydroxyphenyl)-6,6'-bieckol
[116] 1) ¥4} 866.65
[117] 2) WA CoHa0n
[118]  3)'H NMR (400 MHz, DMSO) & 9.28, 9.25, 9.14, 9.09, 9.06, 9.04, 8.95, 8.66, 8.61,

6.09, 6.07, 6.05, 5.91(d, J=2.0Hz,1H), 5.84, 5.80,0, 5.75(d, J=2.0Hz, 1H).
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[119]

[120]

[121
[122
[123
[124
[125

—t e e b

[126]

[127]

[128
[129
[130
[131
[132

— e e e

[133]

[134]

[135]
[136]
[137]

4) C NMR (100 MHz, dmso)o 160.6, 160.5, 158.9, 158.9, 154.8, 151.5, 151.4,
151.2, 147.4, 146.5, 144.6, 144.6, 141.7, 141.6, 141.5, 141.5, 137.4, 137.4, 125.0,
123.9, 123.0, 123.0, 122.8, 122.3, 122.3, 99.9, 99.8, 98.1, 98.1, 98.0, 96.2, 96.2, 96.1,
95.0,94.3,94.1.

5= 23= 771 2-0-(2,4,6-trihydroxyphenyl)-6,6'-bieckol 2] Mass 2= 3 E & &
vrebdi T B3 T 33 & 4= A7 A
2-0-(2,4,6-trihydroxyphenyl)-6,6'-bieckol 2] 'H-NMR 2= 3] E &1 7} BC-NMR
A E QS e, ZF 3] A (peak)oll 71 Al E A= 3 E 49 3}5H2 o
71 AR =2kl -t

[3} 814 2] Dieckol

1) -2 742.08

2) A é]l: Ci6HnOys

3) 'TH NMR (400 MHz, MeOD) 8 6.16 (s, 1H), 6.14 (s, 1H), 6.10 (s, 2H), 6.07(d, J =
2.9 Hz, 1H), 6.06 (d, ] = 2.9 Hz, 1H), 5.99 (d, J = 2.8 Hz, 1H), 5.96(d, J = 2.8 Hz, 1H).

4) BC NMR (125MHz, MeOD) 162.70, 160.95, 160.91, 158.63, 156.82, 155.34,
153.22, 148.17, 148.13, 147.97, 147.75, 145.11, 144.95, 144.22, 144.13, 139.46,
139.29, 127.22, 126.98, 126.42, 126.37, 125.66, 125.40, 125.34, 100.65, 100.51,
100.25, 100.14, 98.44, 96.99, 96.63, 96.55, 96.15.

% 5+ 7] Dieckol®] Mass 2~ ¥ E &g YEP T}, 3 & 67 7-2 ZH7 A7)
Dieckol®] "H-NMR 2= %] E & 3} 3C-NMR 2= 3 E 9] & LV eb | 2} 5] H (peak) @)
7N =A== 6 3 79 3ot o)l 7] A E 2Atel] o3 T

[} 8}4] 3] phlorofucofuroeckol-A

1) A 602.07

2) A é]l: C30H3O44

3) 'H NMR (400 MHz, MeOD) 6 6.63 (s, 1H), 6.40 (s, 1H), 6.26 (s, 1H), 5.96 (d, J
=2.1Hz,2H), 5.955.93 (t.like,1H), 5.92 (t,J=2.1Hz,1H), 5.88(d,/=2.1Hz,2H).

4) 3C NMR (125 MHz, MeOD) 6 161.87, 161.84, 160.18, 153.15, 151.73, 151.15,
148.31, 148.21, 145.97, 143.92, 138.37, 135.29, 128.04, 124.94, 124.64, 122.27,
105.29, 99.91, 99.28, 97.69, 97.57, 96.18, 95.35, 95.29.

%= 82 4}7] PFF-a(Phlorofucofuroeckol-A)2] Mass =3 E & & e}l lit), L3l
= 99} 10+= 2424 /)71 PFF-a(Phlorofucofuroeckol-A)2] 'H-NMR 2= 3] E & 3}13
C-NMR 23 E & vet, 2} 1] H(peak)oll 71 A1 =2b= =9 2 109]
g}s} 2 of] 7] A seA}ol o & ¥ T

[3}3}4] 4] 974-A
1) ¥ A= 974.73
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[138]
[139]
[140]

[141]

[142]

[143
[144
[145
[146
[147

—t e e d

[148]

[149]

[150
[151
[152
[153

— e e

2) T":_LX}/H]I CuysH3003

3) '"H NMR (400 MHz, MeOD) 8 6.63 (s, 1H), 6.40 (s, 1H), 6.25 (s, 1H), 6.20

(d, J=2.3Hz,1H), 6.18(d,J=2.3Hz,1H), 6.12(d,J=2.3Hz,1H, 6.04(d,J=2.8Hz,1H),
5.92(s,2H), 5.925.91(m, 1H), 5.90(d,J=2.3Hz,1H), 5.87(d,J=2.1Hz,2H), 5.74(d,J
=2.8Hz,1H).

4) 5C NMR (125 MHz, MeOD) & 163.16, 162.88, 161.83, 160.16, 159.64, 159.54,
159.14, 159.09, 156.55, 156.49, 156.48, 153.85, 153.35, 152.26, 151.92, 151.77,
151.18, 148.21, 147.78, 145.82, 144.31, 138.15, 135.16, 127.62, 124.93, 124.90,
124.25, 124.22, 122.27, 119.40, 118.15, 105.22, 105.21, 102.62, 102.44, 99.91, 99.24,
98.61, 98.32, 97.68, 97.57, 96.34, 96.11, 95.28, 95.20, 94.37, 94.18.

T 112 7] 974-A2] Mass 2~ E & ERAT 3 & 129 132 22} 4]
974-A 2] 'H-NMR 2= ¥ E & 3} 3C-NMR =¥ E 38 tebl, 2 51 = (peak)©l)
71 E =A== 12 2 139] 3}8k2]of) 7] Al el o -3 Tt

[3}38+24] 51974-B

1) ¥2H=F: 947.73

2) T":_LX}/H]I CusH3002

3) 1H NMR (400 MHz, MeOD) 6.69 (s, 1H), 6.38 (s, 1H), 6.21 (d, J = 2.3 Hz, 1H),
6.19 (d, ] = 2.3 Hz, 1H), 6.17 (s, 1H), 6.14 (d, J = 2.3 Hz, 1H), 6.05 (d, ] = 2.8 Hz,
1H), 6.00 (s, 2H), 5.91 (t, J = 2.1 Hz, 1H), 5.89 (d, ] = 2.3 Hz, 1H), 5.87 (d, ] = 2.1 Hz,
2H), 5.76 (d, J = 2.8 Hz, 1H).

4) 13C NMR (125 MHz, MeOD) § 161.85, 160.16, 159.64, 159.53, 159.19, 158.97,
157.45, 156.81, 156.63, 156.47, 153.79, 152.65, 152.22, 151.95, 151.66, 150.89,
148.32, 147.03, 143.86, 142.83, 138.07, 137.95, 127.35, 125.23, 124.65, 124.01,
123.93, 122.11, 109.85, 106.33, 102.68, 102.49, 99.62, 99.47, 98.61, 98.32, 97.61,
97.56, 96.45, 95.28, 95.13, 94.23, 92.83.

%1457 471 974-B O] Mass ~H E RS HpePATE HESE 1 159 162 Z2H2F
71 974-B2] TH-NMR £~ 3 E 5] 7} BC.NMRZ2: 3 E & & YR, Zh
3] A (peak)oll 71 A H A= = 15 2 162] 88t o) 7] Al H Aol o) -&-H o

AN A 2: ANA A Hel M FLH] F7]MFE ] T Fn)eF

AN o 2-1: 1A Al th A F

A 2242 F4E A5 k2 FRET A BT AEA R FAXT] A -4
AZLo] A kg SA] o) 5-& WA (50 TU/me ] W29, 50 pg/ml <]
2 E 8 Ev}o] Al(Invitrogen & 2 2B Full))7F H 7HE F-12 ¥l A 7F S 0] 9= 500
me ] B Fe R AN APl M = E A el A class 1002
TR TN SVIARY] FEo] R EHY Alas A Hy AEQld A
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[154]
[155]
[156]

[157]

[158]

[159]

[160]
[161]
[162]

[163]

2ol 2 ek 10 em A& o A Z Y HAIE HAAH, o 714 F7F4 Q1 M7
2 70% o et 2 kA g etar, eAA 23H=(50 IU/mee] HY A, 50
pg/ml el 2~ E # B nlo] Al (Invitrogen & 2 H-E] “Full))o] H 715 PBSE A7) &l o]
7Sl A w 7hA] b A 7S gt

AA A 2-2: Q1A Aol E7] A Fe] P a)k

A A3 2 7 et YR o AEEFH o EA AN Y 7|2 E Wl
Al Az o] AA7E A o] Fo Xt & A
AE FE52 A8 22 22H0.5emx05¢ s

Al explant)S 33 V1A X B FY VM X F5
2710 ZEEo A &= A7 vhE 24 S =
T

T3] Al E ] FemlFe Al Adr1el o2 E 242 10% -8 2 Y (FBS,
Hyclone)©] % 7}¥ 5ml12] DMEM(Dulbecco's modified eagle medium) F-12(Gibco),
10% FBS, 100 unit/m{ WA, 50 pg/m 2E I Enfo|Alof] G7FA] o] 23} ek A
A Z ) 7] o A 37°CE FA B o). v A= v 39 = 4L wr) A H )
M 3E 2] A A (outgrowth) Fetdn]| H o2 WU HHE HJo 214st= MEES
744 ¢l 34 2 W% B IH(DMEM/10% FBS ©]-8)2 98 EH A2 2](0.125%
E 2 A1/0.05% EDTA) 3+t

7] A= wl 3 = 4U o) A E QT @) A E 2] 0 2 RE 9] A3
2 (outgrowth)Z Fetdn| 4 o2 FUHH =T

ST SV E 2 52 98, A2 2] @l w2 DMEM F-12(Gibco), 10%
FBS, 100 unit/m¢ U2, 50 pg/ml ~EREnFo| Ao 2] dE 2 7} E
¥ 1o, 10 em 22 HIE Al 1 x 108 A 32/ A & W R A AT 7]
Hj 2] = o] 3 = 4dabe) a3k Q) A2 9] A (growth) 2 EEFH AL
Fatdu 4oz TUEH H A 9F 900%2] Ml 3E S (confluence)oll A, Al &
71l A vpe} o] A Bl Y (sub-culture) ¥ 1 T

=
p——a
N o
A0
N

P )
OO
i)
>,
2
2
=
S
1

Add 1. SVIMEZLE T SVIMY f§ 5

A S 1-1: = 2 2 B (phlorotannin) ¥ & & w5 of ul = Q753 =1+
S| A XS v SV M E A x

AAle -1 M Alzd 2228 FE &9 w50 s A Al 7
S7IANEZEREH b VM X F 5 5958 S48 g 28-S AT
272 MSCe & 1] %] & DMEM F-12(Gibco), 10% FBS, 100 unit/m{
AU, 50 pg/mb 2~E ] Ento]alg 7] E-nl| 2] &2 ARE-3FS] 0. (Normal),
At AU S Al WA g AZEAY FrEl 5 SV A EE AFES)o]
vl A el 1 ug/mé, 20 ug/mé, 50 pg/mé, 100 pe/ml, 400 ng/mé, 800 wg/mé, 1000 wg/ml

&5 9] &= 28 (phlorotannin) i-¥ & 7} ol U A] 2] E](Si0,, ALOs, TiOs, Fe,0s,
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[164]

[165]

[166]
[167]

[168]

Ca0, Na,0, K;O, LiIOE $Hrsh= G A gho] -, o 2B A e} 0.1 vivae &
A7rstlek. 1 Al -2l S35 S VA EES Eeste] AFE G
AEZE 6-9 Z#| o] E(dish)dll 1 x 104 7] 9] A2 E HF3te] 37°C2}F 5% CO &
FrAlske] vl kst

g of v ol of8f| F ¥ Rbs Z 7| AIE ] thehe], mjof} 7| AE 9] S o]
ol 2l Q1 SSEA-4(stage-specific embryonic antigen4), Alkaline phosphatase(AP),
OCT4, SOX2°] & o] -5 o]ol] tf & &4 & AL-&sto] A 3eh4 ¢ A&
ARgsto] Tl g of 5 FA ST G4 B2 94 4%
v} e} 3 2726 3} o] = (Paraformaldehyde) & ©]-8-3le] Al X & 314 T PBSZE
M AL 1% BSAS 9 0 7 &5 2 7] (blocking) S 3} Ul OCT4, SOX2, SSEA-49]]
gt 12} A E A gl sto] 4°Col A 18A1E &<t vb-g A 71 2 PBSE A4S
aar 12} @A el thdk & HFITC)o) -2 22} A& = ¢ 3fo] 2204 1A] 7k
o HE-S- A FH T PBSE M A S $F 3 T35 A ] 7 (confocal microscope)S
Abg3le] ke o] 5 H-A41 519 o). BFEE bright fieldE v shH, & HA 13L&
ZF A b of] gk A A E ofu|stal Al WA 1H 2 o] FI1H S
A ERA I QTR 19A, 19B, 20A 2 20B). AP ¢ A& A £ F 114 Alkaline
phosphatase 3 7|2 DyeZ &A1& A A5} 2. ™ AP & 33 DyeE DMEM F-12
Hj Felioll 34 aho] FR ol A e g th 20~30%:{F W34 7] 3L DMEM F-12
Hj kel © 2 2 A A 5} a1 3 % 4 A v] 4 (confocal microscope)& AF-8-3Fo] W
o FE A 5te] L AHE = 1790 HERA S

1 A3, Ag e A = &F 2 2 ¥ (phlorotannin) W& = 2] -5 X7} 10 W #] 500
pg/me D TR 10 5 FEUYZE FA e Ao dEEHASH(E 17), e

14 w791 OCT4, SOX2, SSEA-4, AP7} & 2 1] of A qF 3 A % o]

T A 2L elsl (= 18 € X 19)

.

=

J

|
2 MSCe] A& vl 2] & DMEM F-12(Gibco), 10% FBS, 100 unit/m{
A, 50 pg/me ~EF Enfo]2lE 7] E ) A &= ARG S (Normal),
T Al S Al A A g AL A - S S 71 AEZE AR

400 pg/mé, 800 pg/mé, 1000 pg/mee] 55 ¢ o 1 ] 9 E](Si0,, ALOs, TiOs, Fe,0s,
Ca0, Na,0, K,0, LiOE §H5-8}= A &o] 24, o 2E| AU 0.1 vivae S
A7Fe . IZE A F3 539 SV EES S8l ste] Al FE gt
MEE 6-4 E#| o] E(dish)oll 1 x 104 7] &] MEE FF3to] 37°CF 5% CO &
A5k vl oFst it
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[169]

[170]

[171]

BT A F 58 b F V1Al T ahe] ol & 7] A o] Ho] vl
SSEA-4(stage-specific embryonic antigend), Alkaline phosphatase, OCT4, SOX2,2]
1 o5 o]of] gk A S AEEte] A stehA A S ALEShe] vl
U o] 5 A ST A B2 - 4%

v} e} 3 2726 3} o] = (Paraformaldehyde) & ©]-8-3le] Al X & 314 T PBSZE
A7 331 1% BSAS N 2 2 5 2 7] (blocking)-S 3} %1 tF. OCT4, SOX2, SSEA-4°]]
gk 12} A & A2l she] 4°Cell A 18AI1ZF 5 _F HE-§- A| 71 3 PBSE M| A4 &
aar 12} @A el thdk & HFITC)o) -2 22} A& = ¢ 3fo] 2204 1A] 7k
& S A| Z T PBSE A& g 3 34 ¢ 1| 7 (confocal microscope)S
AESto] W o 5 A Sle] T A9 E ¥ 200 YER 2T} BF=E bright
fieldE olv|st, F WA 1 & Z bl wkg]of o &k 1A A3 S 9w stal,
A WA 18- o] F & A A YER AL QTS 21A, 21B, 22A 2 22B).

AP 92 -& A3 5314 Alkaline phosphatase & 3712 DyeZ ¢4 412 A A
53l o AP & % DyeE DMEM F-12 Wl ol o)) 3] A 5}o] 2ol A gk th
20~30%-7F HH- A| 7] 32 DMEM F-12 "l 9kl © g 2 A 2] &} a1
& %7 &) 7 (confocal microscope)s AF-8-3F0] Wd o] 15 ¥A]slo] -1 A9 E
L= 22Bof YERU AT

T2 AN, AR M= gt 12 ek Bl A F 318 5571 50 pe/m 2
100 pg/mbd R 14 5 F 27 A 8h= o] & ¥ ow(5 20), T
SV A E 504 n}7 20 OCT4, SOX2, SSEA-4, AP7} F 2 1] ol A 7k ¢ Al 5] o
sV Al E S e S ivh(= 21 3 22).
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EREHY FEE& ek, T 2V IAEE f T
S7IAER SE3tet7] A A 2=,

A18tel] Joj A, A7) Z2 2B FEE S LEH(Eckloma cava),
7} o) Z1& W (Dictyopteris prolifera Okamura) 3w Rl
Dictyota dichotoma Lamouroux), *4 A ©] ¥ 2} ¥k (Sargassum horneri C.
Agardh), 242 o] B A RH(Sargassum patens C. Agardh) 2 3 (Ishige
okamurae Yendo)= o] Fo] 2 Zt2 57 oA A el £
2ol a5 H e Aol 1A o2 A E A,
A 24 =
A1gkel A, F7] EZ22 e F 3 & -2 DMEM(Dulbecco's
Modified Eagle's Medium), MEM(Minimal Essential Medium),
BME(Basal Medium Eagle), RPMI 1640, F-10, F-12, DMEM-F12,
a-MEM(a-Minimal Essential Medium), G-MEM(Glasgow's Minimal
Essential Medium), IMDM(Iscove's Modified Dulbecco's Medium),
MacCoy's 5A Wl A, AminoMaxII complete Medium 2 MesenCult-XF
Medium © &2 74 ¥ o2 0 2 78 A8 H] = v A o] 231 = A&
Ex o 3= jx] A E
A1l ot ) ELL Y LATE WA 2YESIE 10
WAl 500 pg/mé ESHE RS 54 02 ahi= v A 24 =
A 18}ol] oA, *07] A 243 &2 oA EH 1 WA 10 vivae s
o

F7hE EPehe AS SRR s A 2 E.
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[7d -8} 7] =7
A

il
:{o
.

whd B E B A2 G iAol Brbehs @A) g
1 4

3+ <71 A 3 (mesenchymal stem cell) &

1
E
e
e
N
it

M| 3 (induced pluripotency stem cell)Z & -3} A
s (L ECEES)

[ % 8]

%1% 9] A 78l oA, 7] 22wk #2852 7l (Ecklonia cava),
7}A] ) o) “1-&E ¢ (Dictyopteris prolifera Okamura),
#1518 (Dictyota dichotoma Lamouroux),
3 A o] F 2}k (Sargassum horneri C. Agardh),
Ahelko) 2 2} Hh(Sargassum patens C. Agardh) 2 3l (Ishige okamurae
Yendo)& o] Fo] X ol A ey 1Z9 ZxFolA == 2
gk Aol AU QI A o2 FAH A9, fFivts F7]A4 329
Az W,



