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^ 4 ̂  
^^1 #7Hl£ nfl1#•£$)$!• «l| *12:-$ # 

4^c>> 
[1] 4 4^ 4 #7] Ail a Wfl 44 3 4 Wfl *1 ^4 #°fl 44 4 °-S, ^ 4 44 4^11 \r 

44^ "l] x] (DMEM, a-MEM, IMDM, F12, DMEM/F12)4 Defined 
Keratinocyte-SFM# ^44 7]^ W114, L-4^^-^-« 4 2-44, 4^44^, 
p7l^ 4444^ 4444(b-FGF), 444, 
N-44 4-L-4 4(N-acetyl-L-cysteine), 4i=fii"S-40] H. 4 
sfolHS2E]M 4444 44°^ #7] a wfl44 W wfl4S44°ll 44 
4° 14. 

[2] 

^11 ^ 4 
[3] 47I 4^1 ^4 44444 4 7ii 0R^ 4 as 4444 4^4 7M4 

^115.# #7] Ail3.(stem cell)2l- 44- #7] A^ 3Z^- iELy^l 44 #7] A-fl32(totipotent 
stem cell), 4444 #7] A-]| j?i(pluri potent stem cell), 4444 
47] A-]| 5£.(multipotent stem cell)S 444 4 §1—^ °1 4 3i4 4 7] 
^-ol^o] 4 §14 #7l^lSS.^i, tfl°>7], 4^47] 4 4*11 7]^! 
4^4 4 47]^ 44,4^4^ 444 44 4 
4^44 7]^ 4^144 4S4 4^4^ 4*11 #7]A-11 sei- ^j-rq-. 

[4] 3) e 4 *fl #7] A-|l S4 44 *§ °1 4 4^°fl ^ 4 7l ̂  4°ll 4 44 
A^xil i2! 4 ̂ 7}S\ 4^ 4 7l^5l4^-AllS^7ll^ol5 ^5 7}^ 7fl^T 
44°114 444 1&3- §14. at!: #71 Ail S1- °1 44 4S7]^£l 7114444 
7}^s\ Jl444 
7^S.$\ 44 °1 ofl^g O.S #7]Ailsol tq^- ^o>^l7ll ^014. 

[5] 444, ̂  #7]Ailsol 4^71^0] §l±r4^°H,^.4°114£ 
44^1 #7] Ail ^(mesenchymal stem cells)# °]44 4S-4ja-7]4°] z]-^--^- wl-7] 
44444, 4^4^ #7] Ail a# x\3-^ 444^4 
711447] ^ 7]^o) 7fl^£| 3. §14 (WO 2006/019357, tfl444 444^1 
40795708^, tfl444 444^1 7il0818214^). 

[6] ^ ̂^l#7lAfli# Oj-g-^l- AilS^l 5 7il^^ 44 7114444 44^4^1 
#71^1^,1^? -fr^ 4^ 4^44 #4 4^11 4^4^4 444^1 4^4 
«1144 44 ^4 ^4# TT-S.^-3. ^1^4(#7]AilS 
4^4a) ^4444^ -f|-5L4^s4 44 44^ *Rr 
44^ 4^^ ̂ 4 4«Ssi °i3- §14. ̂ ^^ ̂ 
#7l AilS4(sternness) 4^4 if-c: 441?, ̂ 4 — 4 H (morphology) -n-4 
^-°11 71-4 2) ^ 4 5] <H §14 4 711 445] ̂  #7] Ail a wfl 4wfl 4 4 ̂ 4 
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§Kr *fl0795708JL). 
[7] °H, £ ̂ 7}#^ #7] ^^l-g-i: wfl <£ JL^T#-

M nr §1^ #7] A-fl S yj] <££. yfl ^ ^]-JT^} 6\] $] ^^ 2] JT^ 
^7fl Hflotoj] A>-g-£] JL §I~ 3-til-g- Jljl^r^l KSFM-P A-fla 
flflW ^7}$] £E^r 
#7] X\] S yj] tynafl z] sq- ^ ̂  ti] -£g, ̂  W flfl *1 # 7fl ^r^JL, #7] tN *1 # 

#7]Aila^ ^7l-£]^r 
£ ̂ -1: ̂ ^711 £]^4. 

[8] 
[9] &-<$ 
[10] £ ̂  s] ^ ^ ^ 7H T*Ui £., -fM1: ̂  §l^r 

7§ Z\]2\ <y #7] Ail a Wfl <#•& Wfl *1 ̂  « 7il ril §14. 
[11] ^ #7] Bfl^l 2^1-i: °l-§-?t #7]Ails oi 

Wfl •& Til ^Br 31 9.M. 
[12] #7] -i: ^>7] ^ 5 ^L Igj-T^ O. DMEM a-MEM, IMDM, F12 ^ 

DMEM/F12S. - n^h1 ^t! iiL°l]A1 ?'J i-:l -, r n]] y*l £]- Defined Keratinocyte-SFM7]-
7]^ Hflzl,L-^S= w.^2-^]^, ^7^ ^TT°>^la 

^ ;S"<?]7}(b-FGF), ^I^if^l, N-°l-^Hl ^-L-7] ̂ Ei] <y (N-acetyl-L-cysteine), 
Z^#S5HH. ̂  ^-fr^Br #7^15. ^ 

[13] £ ̂  £ JE*h #7] Bfl *1 ̂  #°fl A1 #7] A^ a# wfl li# 
^ ^ #7] Ailwfl -I: 7il 

[14] 

[15] £ 1^ wfl ^1 91 DMEM^^I *1 °fl^1 ̂ -frSfl #7] A^&$] 
^°14. 

[16] £ 2-cr wfl ^1 91 a-MEMsf-Sl ^1 ̂  *\ A y0VTrSfl #7] Ai]&$] 
^°14. 

[17] £ 3^r wfl ^1 91 IMDM2f^l ^1 *\ A yoVTrSfl #7] Ai]&$] 
^°14. 

[18] £4^ F1221-S] ^.^-Bfl^oHA-1 ^1^-^-sfl #7]Ails 
^°14. 

[19] £ 5^r wfl ^1"?] DMEM/F124^ A *\ A 
#7] Ail soi ^ ^°14. 

[20] £ 6^ wfl ^1 91 DMEM^^I ^1 *\ A yoVTrsfl #7] A^ S 
Aila^^r^ ^°14. 
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[21] £ 7-cr fr4^! wfl 4 91 a-MEM^f-S] 4 ofl 4 4 ^4°^! #7] 4 5.S] 
4^ 3M4. 

[22] £ 8-& tr4^! wfl 4 91 IMDM4^ *1 °fl*1 *1 yoVTTsfl #7] X\] 3.2] 
4^ 3M4. 

[23] £ 9^r fr4^! wfl 4 91 F124^ *1 °fl *\ *1 yoMfsfl #7] X\] 3E.S] 
4^ 3M4. 

[24] £ 10£ ir wfl 4 4 DMEM/F124^ *1 °fl *\ *1 yoVTrsfl 
#7]Aila^ 444 4°I4. 

[25] £ 11-& fr4^! wfl 4 91 DMEM^f-S] 4 ofl 4 4 #7] X\] 5.S] 
433-7} $1 4^-1d3Mch 

[26] £ i2\r 4 ̂ tN *1 °fl A1 ̂  *1 ̂ -fr2fl #7] Aii ^1 
KSFM-PW^HH^ A-ila^^-o]] 5.^1 
^sfl5°14. 

[27] £ 13^: #7lA-fls ^44^ o} 4?i€- 4^ ̂41" 
3M4. 

[28] £ 14\r #7lA-fls ^44^ o} 4?i€- 4^ ̂41" 
3M4. 

[29] 
[30] ^ ̂  #Afl & ̂  ̂  ^ i 
[31] 4^*1-£-5.^ £|4 8^r 4, A>-§-^ 2-^-7]^^ 4 4^ 

^Br 7l# 44°1H ^44 4£-7M $\?%X\ ^qo_s. 
o]^£]^ O^H>^ o_S £_ *}-%-$. 
4 oj^-oH 7]#^ 4^§ 4^ ̂  7]# 44°lH 4 <£3^ QJL ^4^ o_S 

4°I4. 
[32] 
[33] 4 4^ °fl 4 4 7] ^4°^ #7] Ail a Wfl 6<H ^>-§-5] ^ $M 

KSFM-PWlH^^1?!^ 0679642^)4^^ V] 5Zq 
7} £f] 4 7]| 4^1 7} 4 4 DMEM(Dulbeco's Modified Eagle's Medium), IMDM 
(Iscove's Modified Dulbecco's Medium), a-MEM (Alpha Modification of Eagle's 
Medium), F12 (Nutrient Mixture F-12) 4 DMEM/F12 (Dulbecco's Modified Eagle 
Medium: Nutrient Mixture F-12) i'l] 4 # -,^44 7|7i-2) ]i]| x] o]]; 5% PBS# ^ 7f fl-

^1^-n-Hfl ^^#7lAilS 1- Hfl, #7] A^ sol 
7] Si & JL, 4 £7f 5] ̂  A\ £ ̂1 a^ H7l # ̂  ̂  4TII -fl-4 *\ Z] 

[34] 4tyx\ t &. ig}-^ o. <£ o]l *\ t DMEM, a-MEM, IMDM, F12 ^ DMEM/F12S 
^ 5"°!] ̂ 1 ^ 5] \r wfl 4 4 Defined Keratinocyte-SFM7l- -^^"4 7} ̂  Hfl 4, 

w_# 2-91^:, ^7]^ 4TT°>^la ^^^^Kb-FGF), 
?]#^1, N-4A"fl s-L-4 —^(N-acetyl-L-cysteine), 2>^f#S-4°l— ^ 
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3M4. 
[35] £ 4^ °fl444^ -g-o) »^7] S(stem cell)"°l 4 47] 4*fl 4^4 

7MTSA1 4 7il °14^l 4&s, 444^- 4^4 A^ 444 "^*11 
#7] Ail a"^r 4^3 A A °1 4 Wfl 4^1 4 ̂ 7] 7} ^ ̂  £] ̂  4 Til 44 
^ *fl 4 Til oil x\ 444^ #7] Ail s# A U1 44-

[36] 4 4^ °141 444^ 4^ "44°^ #7] Ail s <?14 i£^r a-fr^f ̂  
4^ 4 ̂ 5^ 474^^, 44^^^A] 

§14- 44 *fltfl -fi-Hfl 44°tf #7] A^ a, ̂ ltfll 4^ 44°tf #7] A^ a, 44 4^ 
44°tf #7l^lS,^l^-^Hfl 44°tf #7]Ailxr, ̂ 4 4^ 44°tf #7lAilxr,A]^ 
4^ 44°^ #7]Ailxr, TX]Jf o-sfl ^7lAilxr, <#*> o.^ #7] ̂ 5. 
^ tfl4 4^ 44°^ #7] A^ s 4 §1^, A ̂  °fl A1 #7] A^ SI" 45] ̂ Br 
7] 44 4^fl ^TlHl o)v] ^l£H §14. 

[37] 4 4^ 444^ -g-O) »*] yj- o_Hfl ^7-| ^ *1 4^ °141 45] ̂  4 
^144 #7] A^ aS, ZL 4 5] 4^4 i# #o| c^aZf 4#- 4 §14. ^ 
*1 44^ 4^4£ °i *1 ̂  *$ 5] ^ ̂  4°ll 444 *1 4 44 suspension^ 
wfl 44 44, 44^3. 4 flfl 447] ofl Jf ̂  #7] Ail a 44 H^4 ^ 5] 4 
4^-51^47-14, iasflsls^^ ±^$\ ^ H.o.sl^^^.3]^ 
$144714 4^r 4^ 44 4*11 *1# -M 44SI #7] Ail a# 4 s] 4 4 §14. 

[38] 4 4^ °fl §1°H, #7] Hfl^l^ 0.05-1 mM^l 4^^^tl4 2-<?14, 2-20% 
4^1414 10-lng/ml^l ?! 7] *1 *] fr°Ml 5£_ ^ 4?^ 4(b-FGFj, 0.1-1 OOug/ml2) 
^I^if^l, 0.2~20mM^l N-4^1 ̂ -L-^l —^ll ̂ (N-acetyl-L-cysteine), 0.01-lmM^l 
^#S4°lH ̂  5ng/ml~ 1 [ig/ml^l 4°lHSSHl^^ ^-fr4^r ^SLS. 

41 oi ri a ^ >A *~T-

[39] ^ V!"1-^ °l] §1^ , ^7] ^4^ Hi] x] DMEM(Dulbeco's Modified Eagle's 
Medium), IMDM (Iscove's Modified Dulbecco's Medium), a-MEM (Alpha 
Modification of Eagle's Medium), F12 (Nutrient Mixture F-12) ^ DMEM/F12 
(Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12) H]] x] 4 Defined 
Keratinocyte-SFM wlH^ ^^1^ 1:0.1-10^1 ^°1 4^-^43-, 1:0.25-3S! ^°1 

^^-4^44. 
[40] ^ ^ 6j=Bfl oil x\ ̂  $4^ wfl ^1 DMEM, IMDM, a-MEM, F12 ^ 

DMEM/F12 wlH 4 KSFM-PWlH 1- 1:0.5; 1:1; 1:2, 1:3 ^ 1:4S ̂ 44 
7>-g-4^^ ^ KSFM-P 4^-wfl^ll- 7>-g-4&| sq-, 

-fr-7>4 ^ §1JI, KSFM-P 4^-wfl^ll- 7>-g-4^#- nil ^4 
^7^1 ̂ -^Ailxr-^^ 44^§i4. 

[41] 4^ 4^ °11 ^ 4^ ̂  47] flfl*i^ #onx\ #7] 4a# wfl 44^r 
4^r ^A<$ #7]Ail s^ Wfl44^°ll 44 yA°)A. 

[42] ^ 4^ °11 SX^q, 47] ^4°^ #7] Ail 91A A 44 efl ^1 7A # 4^ 4 
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^$14. 
[43] 
[44] 4 qA] i 1- ^>4 £ ̂  ^>4 t\ ̂  o] § qX\ ofl ^ 

S-S-X] i-Al^7l ^<%7} o]^^Aloj]o]l 
^ 444°1H 4^1 *H 

[45] 
[46] i 1: 44 *1 yovS^ -fr-efl ^4:4 #7] x\]g. ^5] 
[47] *1 y0v^4 #(Liposuction)°T| S\ 4^.4 f B] 4 o] ^ o]# 7) ̂ 3] ̂  

4 4 4 o] PBSS. 4 4^1" St ̂  3i^]-s t7l] 4^ collagenase typel (1 ing/ml)4 
4 44 DMEM media# 4 -g-*fl 37i:-°l] 4 24 4 ̂ 9} digestion 4 4 4. PBSS 
44 ̂  lOOOrpmi^ 5^ ̂ ^5] ̂ >^4. suction^}JL *444 

PBSS 44?^ 1000rpm^-S 5^4 100/<m mesh°fl 
si E] ^ 4&| debris# 4 4 4; 4 PBSS 4:>-] 4; ̂ f, DMEM (10% FBS, 2mM NAC, 
0.2mM ascorbic acid) 4 4 4 11]] 444 4-

[48] ^4 *1 \+ ^ 4~43 *1 4 PBSS 4 4 JL, 5% FBS, 2mM NAC, 
0.2mM ascorbic acid, 0.09mM calcium, 5ng/ml rEGF, 5/zg/ml ?! fr 4 ^ 74ng/ml 
Hydrocortisone# 'tl'41'!: Keratinocyte-SFM medial 241414 Jl'4 4Vi4 
444 4444 4«0>^ 44 4^5]-^ ̂ %}°^ #44S = 

[49] q4 i 2: ^tN 4 4 44 91 %} 4 yc!^4 -fr4 #4 4 a4 4 <# 
[50] KSFM-P(I£ 1)4 444 4 4 DMEM(Dulbeco's Modified Eagle's Medium), 

IMDM (Iscove's Modified Dulbecco's Medium, Gibco, BRL), a-MEM (Alpha 
Modification of Eagle's Medium, Gibco, BRL), F12 (Nutrient Mixture F-12, Gibco, 
BRL) ^ DMEM/F12 (Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12, 
Gibco, BRL) 44 ^4" ̂  44 44 4 <4^4, #44^4 4-4^, 
^^5L, ^ ^=--§r ^51-4^1-^4. 

[51] 
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[52] [I£l] 

4 4^°fl4 4-g-4 KSFM-P 

I 0 0 ̂IT 
°J^ i=-T^ 

O -J— 

Defined Keratinocyte-SFM Invitrogen 

L-ascorbic acid 2-phosphate Sigma-aldri ch 0.2 mM 

Insulin Mi 111 pore 5 yg/m£ 

N-acetyl-L-cysteine Sigma-aldri ch 2 mM 

Calcium chloride Sigma-aldri ch 0.09 mM 

Hydrocortisone Sigma-aldri ch 74 ng/mjK 

Fetal Bovine Serum Invitrogen 5% 

[53] 
[54] (1) 444 44 
[55] ® KSFM-P (10%FBS) 
[56] © DMEM (10% FBS) 
[57] © DMEM (10%FBS)+ KSFM-P (10%FBS); ^444 1:1 
[58] © DMEM (10%FBS)+ KSFM-P (10%FBS); 4444 1:2 
[59] © DMEM (10%FBS)+ KSFM-P (10%FBS); 4444 1:3 
[60] © DMEM (10%FBS)+ KSFM-P (10%FBS); 444 4 1:4 
[61] ® DMEM (10%FBS)+ KSFM-P (10%FBS); 4444 2:1 
[62] 
[63] P44 4 44^ 44°^! #7] 4 s lxl04 cells/well# #7] 4 wfl4 7} #4 

6-well plated 4 4, 4 5H4 wfl 44^, wfl 4 2^4 5^11^ 44 #7] 4S4 
morphology^ 444^4. tffl 4 5^ yfl ^7] s = DPBSl- 4444 
44 4TriPLE44 20044 471-44 37°Cwfl47H4 544 4444 4^4 
444^4. 4 well°l] 800//(' 2) DMEM (10% FBS)4 ^ 7fsfo:] TriPLE 4ol!4 
444 4 4 454 1.5ml EP tube0!] 44 44 4 800rpm°H 4 344 
44444^4. 4444 4 4444 4714^.500 mi4 DPBS# 471-44 
444 4 S = 4 «-°-4 ̂ 4. 10 [d<2\ 4£7f 444 DPBS4 10 4 4 trypan 
blue# 444 4^4, 444, 4^4 37} Wr 444^4. 

[64] 
[65] (2) $44 4 4 S. a-MEM, IMDM, F12 ^ DMEM/F124 444 4 4 
[66] ® KSFM-P (5%FBS) 
[67] © $44 4 4 (5% FBS) 
[68] © $44 44 (5% FBS) + KSFM-P (5%FBS); 4444 1:1 
[69] © $44 44 (5% FBS) + KSFM-P (5%FBS); 4444 1:2 
[70] © $44 44 (5% FBS) + KSFM-P (5%FBS); 4444 1:3 
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[71] © $44 ̂ 4 (5% FBS) + KSFM-P (5%FBS); ^4ti14 2:1 
[72] ® $44 wfl4 (5% FBS) + KSFM-P (5%FBS); ^4ti14 3:i 
[73] 
[74] P4$] 4 4431 44°^! #7] 4 s 3xl05 cells/well # 47l 4 wfl 4 7} 

T75 plate°T| ^14, 90% density # ii4 ttfl44 wfl 44^-, 44 #7] 4 52] 
morphology^ 4^ 4^4. 4 544 wfl 44 #7] 4S# DPBS# 444^1 
4^ 4 TriPLE 4^ 20044 37°CWll47H14 544 444^1 45# 
444^4. 4 well0!] 800//(' 2) DMEM (10% FBS)4 ^ 7fsfo:] TriPLE 4^14 
444 jf. 4^4 1.5ml EP tube0!] #7} 44 4 800rpm°114 344 
414]45]4^4. 4445] 4 44^4 4714^. 500 ml4 DPBS# ^7HH 
4514 4 s = ^ H_ O-A! 10 [d<2\ *H£7l- 444 DPBS4 10 4 4 trypan 
blue# 444 454, ̂ 44, 454 37]# 4^4^4. 

[75] (1) #7] 454 6c3 31 (morphology) 
[76] 444 wll4 °fl4 flll 444 454 H 31 444 ̂  444 €°J444^4. 

ZL 44,44, £ H 444 44 4°1, 454 ̂ 7] 444 (^424)4 
KSFM-P4 DMEM wfl4 °fl «] 44 ̂  7>4 flfl 4«114 7> ^44 ZLf - (ZLf - 3, 
4)°1]4 ^rM 4 4 °! 4444°-^,£2~5°ll 444 44 44 454 4444 
KSFM-P4 444 $44 «114 °fl til 44 4 7>4 wfl 4«114 A 444 pf 
3~7)i4 ^rM 4 4 °1 44444. 

[77] 4 s oi ^ Bfl ^ 444 $44 «114 °fl4 ^44 4 57> 44 ̂ -44 ^ 4 °fl4 
«1144 4 5°11 til 44 4537] 7} v) izq 334^ 4 4 ̂  31 s. 444 ^ 
4 oil zLf-oil4 ̂  KSFM-Pwfl4 °fl4 wfl 44 454 44431 444 44. 44, 
KSFM-P4 444 $44«114 44«114 °fl4 wfl44^Jr0!l ti14 
^44^4 454 4^£7l-H7ll 471-444 444 44444. 444, 
KSFM-P4 $44 wfl 4 71- 444 44«11 4 71- 437} 4 ̂  4011 ^4 
j:4^ 01 el-^r 44 44444. 

[78] 
[79] (2) #7] 4 54 444 (number) 4 45- 37] (size) 
[80] 4 4431 44°^ #7l 4 s = z]-z]- yfl 4 ofl 4 5 <|] # Hll 4 4 TriPLE 4^4 

O] 440^ #7] 4 S =. ^ ̂  ZL 4# trypan blue# °] 44 7] ̂  °_S. 
4^444. 

[81] wfl 44 4 4431 #7l 4so} 3.7] 4 #7] 4 s =. ^ Luna™ automated 
cell counter (Logos Biosystems,Inc. USA)4 ^l-44°i 4 54 ^ Tt 3-7} # 
4^444. 

[82] n 44# 5.2-44 ̂  li °fl 44444. 
[83] ZL 44,5- 2~4°1] 444 44 4°1,#71A-IIS wfl4 <y KSFM-P 

wfl 4 °114 4 4 5 4444 $44 wfl 4 °fl «144 4 2^11 ^ £ 471-4 4 
4443, 0} ̂  KSFM-Pwfl 4 71- #7] A-11 s Hii 6j:o|| oi o| x\, $44 «n 4 on til 44 
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^ $14. 
[84] °j sq- , KSFM-P Wfl ^ $4^! Wfl41- H^ ^ ̂ v4 

wfl 4 °fl 7-1 #7] A-fl s =. yfl 2] KSFM-PWfl 4 °fl 7-1 ^7] £] 4 5^ ̂ 4^ 
2—3wfl Ail5 n^r^r#- ^<514^ *Hl-i: 4<?14^4. 

[85] JE*h KSFM-P wfl 4 4 44^1 4 ̂  #7] Ail 5^4 ^ 
ir Hfl 4 9} IMDMwfl 4 # ^ 4^ wfl 4 °fl A1 wfl 44 #7] Ail 5ii4 

^ Aiia^s-^-^ ^o]i- A\qo) 30-0)3534-. 
[86] 444 ? KSFM-Pwfl4 4 $44 «fl4 # ̂ 44 °-S4 45^1 4 4°ll 4-3-4 

wfl4S4°| KSFM-P wfl4 «fl4 44^4^ S4^4 44# 4444^ 7A^ 
4 4 $14. 

[87] n S 2-3°1] 444 4°l, 44^1 wfl 4«fl 4 °fl 7-1 wfl 44 #7] Ail 5^1 
H7H^ 3. ̂ >o]7> &o] I5~17^m^£^l ^54- *i$!4. 4, 44^1 wfl4wfl44 
44 ^44 45^1 4444 4^711 444 5J4 4 Ail 5^1 3.7] ̂  €-
°J 44 $4 &44 4 4 $144. 

[88] 
[89] [S.2] 

Culture condition Cell No. (xlQ®ceUs/ml) 
KSFM-P +10% FBS 28 
DMEM* 10% FBS 13.8 
KSFM-P • DMEM (1:1) 10% FBS 72 
KSFM-P +DMEM (3:1) 10% FBS 54 

Culture condition Cell No. (xl06ceHs/ml) 
KSFM-P + 10% FBS 40 
DMEM +10% FBS 6.5 
KSFM-P+DMEM (2:1) 10% FBS 92 
KSFM-P + DMEM (4:1) 10% FBS 33 
KSFM-P * DMEM (1:2) 10% res 8.7 

[90] 
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[91] [S3] 

3.7] 

Culture condition Cell size (urn) 
KSFM-P + 10% FBS 14.5 
DMEM+10% FBS 15.6 
KSFM-P + DMEM (1:1) 10% FBS 14.5 
KSFM-P+DMEM (3:1) 10% FBS 15 

Culture condition Cell size (pun) 
KSFM-P + 10% FBS 14.5 
DMEM+ 10% FBS 18.9 
KSFM-P+ DMEM (2:1) 10% FBS 16.3 
KSFM-P+DMEM (4:1) 10% FBS 16.3 
KSFM-P + DMEM (1:2) 10% FBS 16 

[92] 
[93] [3L4] 

1. a-MEM 

P4 IST AfO|2 P5 *82^ AfO|£ P4 (xlO*6) (%) (pm) P5 (xlO^) (%) (|im) 
KSFM-P-P 2.69 96 15.3 KSFM-P-P 2.73 92.9 15.8 
a-MEM 0.25 85.7 18.2 a-MEM 1.7 96.3 21.95 
KSFM-P-P/a-MEM (1:1) 4.73 97.4 16.3 KSFM-P-P/a-MEM (1:1) 6.63 97.7 16.3 
KSFM-P-P/a-MEM (1:2) 4.8 97.2 16.3 KSFM-P-P/a-MEM (1:2) 6.7 98 16.4 
KSFM-P-P/a-MEM (1:3) 4.53 96.6 16.7 KSFM-P-P/a-MEM (1:3) 6.5 96.8 16.8 
KSFM-P-P/a-MEM (2:1) 4.03 95.7 16.7 KSFM-P-P/a-MEM (2:1) 4.8 97 18.3 
KSFM-P-P/a-MEM (3:1) 3.9 95.6 17.6 KSFM-P-P/a-MEM (3:1) 4.63 95.6 18.7 

2. IMDM 

P4 A|-0|S P5 P4 (xl0*6) (%) (jim) P5 (xl0^6) (%) (pm) 

KSFM-P-P 3.10 93.1 15.3 KSFM-P-P 2.4 96.5 16.2 
IMDM 1.07 92.1 20.3 IMDM 0.71 96.5 20.5 
KSFM-P-P/IMDM (1:1) 5.90 98.03 17.6 KSFM-P-P/IMDM (1:1) 5.3 98.2 18.3 
KSFM-P-P/IMDM (1:2) 7.30 97.5 17.5 KSFM-P-P/IMDM (1:2) 5.6 97.3 18.1 
KSFM-P-P/IMDM (1:3) 6.00 97.96 15.9 KSFM-P-P/IMDM (1:3) 4.2 96.5 18.4 
KSFM-P-P/IMDM (2:1) 7.20 96.53 15.2 KSFM-P-P/IMDM (2:1) 3.53 97.5 16.4 
KSFM-P-P/IMDM (3:1) 6.00 99 15.4 KSFM-P-P/IMDM (3:1) 3.73 97.8 16.4 
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[94] 3.F12££[H||*I 

P4 -MIS^ as# MOI* PS <41 3£# 

Kl 0
 

< P4 (xlO^) (%) (Hm) PS (xl0*6) (%) (Mm) 
KSFM-P 2.3 95.8 14.6 KSFM-P 1.5 93.4 16.8 

F12 0.9 89.2 17.5 F12 0.17 80.8 17.2 
KSFM-P+F12(1:1) 3 96.9 16.7 KSFM-P+F 12(1:1) 2.46 91.9 17.2 
KSFM-P+F 12(1:2) 3.6 93.7 16.7 KSFM-P+F 12(1:2) 3.3 92.8 17 
KSFM-P+F12(1:3) 3.6 95.1 17 KSFM-P+F 12(1:3) 2.47 90.7 16.5 
KSFM-P+F12(2:1) 3.4 94.9 14.6 KSFM-P+F 12(2:1) 2.77 92.7 17 
KSFM-P+F 12(2:1) 3.9 95.1 14.9 KSFM-P+F 12(2:1) 3.7 94.5 17.4 

4. DMEM/F12 

P4 m^r A|-0|5 P5 AK>|£S P4 (xl0^6) (%) (Mm) P5 (xl0*6) (%) (Mm) 
KSFM-P 2.1 94.8 15.2 KSFM-P 1.6 93.3 16.5 
DMEM/F12 0.38 85.7 21.6 DMEM/F12 0.81 94.6 18 
KSFM-P+DMEM/F 12(1:1) 4.4 96 16.3 KSFM-P+DMEM/F 12( 1:1) 2.6 94.5 17.2 
KSFM-P+DMEM/F 12(1:2) 4.2 96.6 16.5 KSFM-P+DMEM/F 12( 1:2) 3.2 94.5 16.8 
KSFM-P+DMEM/F 12(1:3) 3.2 95.8 16.3 KSFM-P+DMEM/F 12(1:3) 3.8 96.6 16.8 
KSFM-P+DMEM/F 12(2:1) 3.4 96 16.1 KSFM-P+DMEM/F12(2:1) 2.7 95.2 17.2 
KSFM-P+DMEM/F 12(2:1) 3.3 95.9 16.1 KSFM-P+DMEM/F 12(2:1) 4.1 95.4 16.9 

[95] 
[96] (3) #7] A]] s_o] pj-T1] (surface marker) 
[97] *1 yoVTr#7] A-fl s = zT-zi-o] yfl^ oflx\ 5Q wfl <£ ;f TriPLE -g-^# 

°]-o"^1'0i #7] A]] 5LH- ^ 7\°] ^j-^1 (negative marker, CD31, 
CD34, CD45; positive marker, CD90, CD105, CD166)# ^ 

^ FITC conjugated °] S 5*1 tb ^ FACs 7] 7} # 4-g-^-o) 
*\]&$\ ^5# 

[98] n £ 13 ^ £ 14°]] ^°|, KSFM-Pwfl^l °1H wfl ^ 
#7]^15.7> so] 30} ^^-^-#71^15.^ 
^5^ negative marker91 CD31, CD34, CD45^ tflJf-g- 0.5%°!^ 
u)-Ef\+ #7] A]] s positive marker^] CD90, CD105, CD166S] 
tflJf^99%^^M-EfM-^r 55-^M 3^4. 

[99] JEtb 44^ 5. l:2^^-)°fl £ KSFM-Pwfl °fl 4 wfl <#•& 
so] 30} ^^-^-#71^15.^ 

^r:57]- negative marker1?] CD31, CD34, CD45-cr 0.5%°] ̂ }S- 5$-2-, positive 
marker^] CD90, CD105, CD166 JEtb 99%°!^ ^ 
A\qo) SJ-Ojo] £]^rf. S Z\Z\$\ Hfl^^o] ̂ 7]^ so] 

IN: =r*l &5L 

[100] 

[101] #7] Ail f^lUr 
7]^$\ 7}q #7] Ail so] Wfl otol 7]-^M 

#7]Ails^^ #7]Ails =. o)-g-$ Ails^i^^ii =. 

9.M. 
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[102] 
[103] ^ ifl-g-s] ^ #>*11*1 7}^}^ H>, 

3§-Sfr$\ 7}# *H 711 §1^4, °1 51 & q 7} ̂  i£x] fl 
^o]^5 o]o]l %o) o}\i ̂  

^°14. 4^1 ̂  
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3^41 
1] DMEM, a-MEM, IMDM, F12 ^ DMEM/F12S ^ 4 5-ofl4 4^4 ~ 

Hi] 4 Defined Keratinocyte-SFM7l- 444 7] Hi] *1, L-4^^- = *14 
2-44, 4^41^, ̂ 44 4444 5 4444(b-FGF), 4#4, 
N-44 4-L-4 —4 4(N-acetyl-L-cysteine), 4irliS-40] — ^ 
4°l HSSHl 4444 ̂ 4°^ #7] Ail 5 4 44 4 4 4 *1 ̂ 4 #. 

[^442] *lll1Ml 4<>|4, 0.05-1 mM4 4^^^*14 2-44,2-20% 4^41^, 
10~lng/ml4 p7]^j *] 444 5. ^ 49! 4(b-FGF), 0.1-1 OOug/ml2] 
444, 0.2~20mM4 N-44 4-L-4 4(N-acetyl-L-cysteine), 
0.01~lmM4 44#S4°|H. 4 5ng/ml~ 1 fig/ml 4 4°I~SS4^4 

^4Sf #7] A^ 5 444 
[ %' :r'4 3] 4 1 %M] 4 o| 4, DMEM, a-MEM, IMDM, F12 4 DMEM/F12S -741 4 -,r 

iiL°|] 4 A] Eij ^ ]i)| X) s>|- Defined Keratinocyte-SFM I'l] 4 2] -Si'SJ-ti] ^ 
1:0.1-10^ 44 44 44 44 ̂ 44. 

[^ 44 4] 4 34°fl 4^4,471^4441 ;0.25~3 °J ^1 oS flflAl 
2:44. 

44 5] 4 1%> 111 4 444 4 ̂  4 #4 4 4 ̂ 4 w°11 4 44°^! #7] Ail 5# 
4 444 44 44 44 44°^ #7] Ail 54 4 44^ • 

44 6] 45%H1 4^4, 44°^ #7] Ail5^ 44444^44 
44°^ #4 454 4 44^ • 


