P EFEPHA S
SRS R S

FA 2

Master Thesis
Graduate Institute of Biological Science and
Technology

117 pE* FARE 2L % SCF % 4r
SCF™ Afrfspmii t2 L1

Analysis of variants biological function of
recombinant human SCF **®> and SCF*** produced

by the yeast expression system

Foyo4 s Eney (Ya-Li Tsai)
to EHH2 &5 & L (Yui-Ping Weng)

SEAE 44 &

1



= jun]

% PR AR B CE TR s

ARELERLGY 2 ATHF AN EFIPHF CER 2 ALY

e o (T - 7 )

R B e BB
IR B - SRR ¢
B eE s FRE i A FE M

—EERBAR > TR

DTSN AN F g A g:%si,fig;ﬂ'g@éﬁﬁr@qméﬁgo%%ﬁﬁﬂ*;@ﬁg .
51%€|FJ7IWZ? "Sl‘w—v%jk** 4*§'F?§4*"’£§ Bm7’}l';|§,'7\ﬂfliu F%F'&

bka‘(ﬁi:’ll WA Jo’LE—- _'igﬁ]‘"/‘c > i:‘fu\,_,}i’-ﬁ)é,‘\_}i‘la é%ﬁ—& 1{%— 'é‘?l‘_ﬁf’
FEONEREE A G R ERE > NREFF AR A YT LR

J%ﬁ%\%ﬁ T;\. ;ll:F'o

EEE e g

He LfE A R FARE 8 g SCF® e SCFMM™ A 4 it 2 4 8

E2

a2

Ry sy E L
S A F R
¥ 5 A97030074

PH o RAEO9 E 91 7 p



v 2 4% 354

A FpEE oz 2 £ F]3 (human Stem cell factor; hSCF) » & - fp 3
0o T REEY ARAARAFAY A PHE1 EQ4E2 #E o SCF
Fd e KIT 2 b engtin > f g fhifcps chid 1 0 3 m A2dhe ) 1% 3 o
N E o e ~BEAS R FA L s A 8
oA FESN 0 50 8- HFE SCF B H i M ko A2
0 A AR E G E A M E e SCF®wild type) &
SCF™*"(truncated) » ¥ » 477 ¥ 2 J &2 B L £ $ - SCF ™

v 1165 , 1o
= SCF ™™z #< %

‘JH—

& & 5 it % (receptor binding domain) > §_SCF"'® &
C-terminus fw&#k — BB 7| (STLSPEKDSRVSVTKKPFMLPPVA) » & iﬂ”
w BT A N ER e 4 £ T35 (soluble stem cell factor ; SSCF) - & % &7+ >
F1* pE* FA R GAT 2 4§ £ I rhSCF™® & rhSCF™ o s 1
€2 SCF #v Fenf® » AP ERam k3 ivr k52
(Hydrophobic interaction chromatography) # £ &t + < # & %5 k& 47 /%
(Anion exchange chromatography) - 41 * Alamar blue | _TF-1 ‘w ¥z 13 %

B o F R At »F FRARSE L SCFM & SCF® & 4
dose-dependent 3 # 3% o fFH 2k A& (100 ng/ml) ~ F 2 pF (- 4 48)
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2 SCFM® 4 jr iz fa3a i@t SCRY™ o & & » %13k & (100 ng/ml) ~ ¥

B R(90C) At #i A FRER(0~2~10~30 60 ~ 150 4 43) » Bl pL& T
T SCF'® A ul t 9044 0 4482 A4k~ 10 24827 30 A db v 2
o &4 40 F ¥ SCF e £ipl % SCF ™ 4v SCF - SRR A VR

50~ 70 ~ 90°C)% 7 ik A& (500 ~ 100 ~ 10 ng/ml)™ 4c 41 -- 4 45 15 % 7
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%S 2 A4t i % B o SCRM 2 SCRY® A ¥ 4§ jk & (500~100 ng/ml)
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Abstract

Human stem cell factor (hSCF), as a glycoprotein, can be widely used in
basic and clinical research, biotechnology and the development of industrial
processes. It has been shown that SCF initiated diverse cellular responses
including hematopoiesis, organgenesis, melanin pigmentation, and
development of proliferation, differentiation, migration and survival of cells.
To further explore the relationship between structure and function of SCF,
we produced rhSCF**® (wild type) or rhSCF***! (truncated) by yeast
expression system and compared their differences between their biological

FY4 which is truncated

activity and thermal stability. Recombinant hSC
form of rhSCF*'®in its C-terminus (STLSPEKDSRVSVTKKPFMLPPVA),
is the receptor binding domain of rhSCF*®. Both of them are soluble-type
stem cell factor (sSCF). In this study, we showed that overexpression of
rhSCF® or rhSCF™** can be successfully performed by yeast expression
systems in a large amount. In the purification processes of rhSCF, we use
hydrophobic interaction chromatography and anion exchange resin
chromatography. The biological function study of rhSCF**®® or rhSCF*'*
was measured by using Alamar blue in TF-1 cell survival assay. We found

that it has a dose-dependent proliferation manner at the different

concentrations of rhSCFY** or rhSCF*®, At the concentration of 100
ng/ml and different temperatures (25, 50, 70, 90, 110 C) under the

conditions of the heat 10 minutes, we can observed that the biological
activity of rhSCF"® are better than rhSCF"**'. Moreover, we found that the

biological activity of rhSCF"® is higher than rhSCF*'* when they were



heated at 90 “C for 0, 2, 10 or 30 minutes at the concentration of 100 ng/mi

under the different heating time conditions for 0, 2, 10, 30, 60, or 150

minutes. If the determination of rhSCF***! or rhSCF"'® both at different
temperatures (25, 50, 70, 90 “C) and different concentrations (500, 100, 10

ng/ml) after heating 10 minutes, it showed that both has decline in their
biological activity but still be higher than control group in high

concentration (500, 100 ng/ml) and under different temperature condition(25,

50, 70,90 C).
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- ST R YR
1~ X gz w4 £ F]|3F (human Stem cell factor)
A 3gdx mre 2 £ %] (human stem cell factor; 1™ i FhSCF)~x

#5 KIT ligand » & #4p 62122 5 SCF family » 2 & § 24815 = ik -

g o2

=7

Ji

B H(domain) ¢ A H R TEH AR
R E L R 5l 2 A @i (signal transduction)® & o >t class
I11 Receptor tyrosine kinase(RTK) - SCF £ KIT (SCF receptor).& & ~ 74
aiviTh {5 VS F S L B ky BT e p o A eF S
7 e fertge o @ 5L Y PR e o (hemopoiesis)(Pick et al.,
2007) ~ (Pick et al., 2007) ~ i n 7 ‘0?2 ¥ 13 o o 5w & i B

(hematopoietic stem and progenitor cells mobilization)(Herbert et al.,
2010; Yan et al., 1995) % ¢ 4 =t (organogenesis) ~ £ & & A F 2. 4 % 4
= (melanogenesis)(Broudy, 1997; Kunisada et al., 1998a) ~ ‘m s 3 2
(Proliferation) ~ 4 it (differentiation) ~ :& # (migration) ~ 2 % (survive) ~
x # # qwe £ 48 (cell transplantation) ~ #2 fm#e 4 3 1 f2f7 F frip * o
SCFitt 28 ¥ fmie F|F 2 ¥ F A end & woiwv)g%ﬁ 415> soluble
stem cell factor(sSCF)¥= granulocyte colony-stimulating factor (GCSF)++
@ bl 3 il FenE BT o F i L e e i R g E
(improved cardiac function and survival rate after MI) ; * 2. » F 5 3 H

W2 sSCF » ) & 7 =2 L ¢t »x % (Kanellakis et al., 2006; Ohtsuka et al.,

2004) - @ Xiang% 4 20094 # 1 » &k B vuinis < B 4 TLA A7



kv AEF e 4 £ F]3 (membrane-associated isoform of human stem
cell factor) » ¥ iv £ Jgd H oot § 2 P A 0% SRim P ~ T ML W
ek = Rk F 4o e g # (Xiang et al., 2009) o
2~FFmed EFF (T H #-SCF)eng 2

SCF genes 5 =3 12 _j& murine steel(SI) locus#7 %5 1 %k » hSCF
g A8 FIE 25 4 ¢ §812022-12024(Sl)# > - SCF receptor = #-
KIT » & &% %A - &l & 1+ ewhite spotting (W) locus# 3. (Bernstein et al.,

1990; Copeland et al., 1990; Flanagan and Leder, 1990; Huang et al.,
1990; Tan et al., 1990) » @ % #F OKIT ¥ B & FE_ =34 ¢ §8 0

4911-34(Smith et al., 2001) - SCF gene+_¢ 8 i exons&! 7 i introns 7
>0 Sd MRNAZ#R M TR E 9 sl € 3 s A5 - A5
¥ % 7 3" (soluble forms > r2 7™ f§ £ 5 sSCF) » ¥ — & £ -4 4 5
(membrane—associate forms » = #§ £ & mSCF) - mSCF 3 2482 220 i
e fL Fa 7% 8 (@amino acid residues)® F&255% > gt 2 F]7 F mRNAE #
MRS (F 358 2 & f2exon 6)(Arakawa et al., 1991; Galli et al.,

1994) «
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5’ 3° mRNA
Alternative
splicing %
s’ 3’ f 5 I 1 e a 5] 7 Isl3
SCF2¥ mRNA SCF?2° mRNA
GAEiRe 248 220

AN
-

<— Proteolytic -*°
cleavage

(major) (minor)

sSCF

Bl- ~72FA;\SCF A2 42 -SCFL 3 37 Fh5 Wiv > o3
B e dhexon6 ¢ &4 220 & 248 B sy B 0 SCRy 554 mMRNA
ERP TR 30 fs7 215 > ¢35 sSSCF 2 mSCF - (Reber et al.,
2006)

SSCF'® » # % zpi» 4 24818 v fh e A 4 » H Exon 643845 £ F 3
v pr ertr 3] - (Val-Ala-Ala-Ser, residues 163-166) » @ residues 166-189
H 22 22 W 4p B enN i o residues 190-221 8 Rk F w0

residues 222-248 8 _'w "z F i % o & BSCFE ¢ 7 7 B PN Frdd
(intramolecular disulfide bond) Cys4—Cys89¢% Cys43-Cys138 (Arakawa

etal., 1992; Reber etal., 2006) - @ % = F&SCF isoform£ 220 i 5% 2k i 7%



B> Flak £ v fF s B[ A Exon 60 st L% & A (mSCF or
SCF220) » iz iz 3| 5% ik k-] e (> (Jiang et al., 2000; Reber et al.,

2006) c —4k > 3 4 A R SCRF I H B8 5 A ARa AR AR

P ELD 2LE R ST

3 4 5 6 7 8
Exon 6 "
Encoded VTKPFMLPPVAA carboxy terminus
Amino Acid of rHuSCFI
Sequence ? ?
Potential Site of “Normal”
Chymase Endogenous
Claayagﬂ Cleavage, Amino Acids
Site 165 and 166

Bl= ~ SCF 3¢ 2 cDNA 0Bl > A RIML L exon 60 4 8 % 7

3-v fi=*r 3 = o L, leader; TM, putative transmembrane region; CY,

cytoplasmic domain.(Loveland and Schlatt, 1997)

S SCFagad 22 ASwmegdvT2 id

BRPLE T 1% PEE ’SCF)T.%J - BERHES 5 AP DHIFR
2 ke > ¢ 4 LA SCF - J&in VivoF % F o s en | BE A
2 SCRenf > ¢ Flia Eiz gl mslg o ivr » R PP

(Broudy, 1997) - & #_SCF Receptor(KIT) % # 4 > # s e R ¥

(Loss-of-function mutations) » » § 3142 g o ~ " 144 T i 4 2 24 3
@24 = (Kimuraetal, 2004) - 2 ¢ 24 £7¢ » FlZ 243 22 m

-4 -



*¢ ¢ 4 JLSCF Receptor(KIT) » #rr2 4 2. ¢ %4 wmwe jid! ‘5 4 84 7| &
Aot 4242 0 SCRE i — BARE ek § > 43l we BB T4 §
% o ¥ b SCRY 7 U § 2 F & wie chd 73 2 # 4 (Kunisada et
al., 1998b; Yoshidaetal., 2001) - ffe+ 2 =32 > 4 72 w2 ~ H R jw
g~ fr A e ¢ & ILSCF Receptor(KIT)(Besmer et al., 1993) » F]p* >
SCF» %+ 4 78 fmPe 3 4 2 2 (Rossi et al., 2000) - 2@ » A - &5
TN e > Ao & G e vF] Eifte w3k » HILSCFy £ 3R - SCF
AL ERe & mieihd EF]S 0 U W O RAE & fmre ihd o AT s il
o~ B e Bl o g Fed T oL £ kg3 B R TR Rlp 2 - (Da Silva

et al., 2004; Da Silva et al., 2002) -

4~ SCF 2 B

K E a4 & k5 > SCF&Iong-chain four-helix bundle ligand -
J& >+ helical cytokine structural superfamily = § 2. —oSCFE_2t-+ # %
£ g A 5 > d B B protomerss ficenE £ & o & I SCF protomer F_

d v B 22T {7 hhelix bundle 74 & (Zhang et al., 2000) -



B = ~ f1* %4 Bl(Ribbon) & 3LSCF %1k 5 (Zhang et al., 2000)

TSCFEME & R > 7 1 #a BKIT:@ A - 42 o & BKIT

FguHEBSCFRI 7% > a2 AKIT $ KIT2 3 fE% o

Bl ~ SCFYYKITHF & #enig4f » SCFMa 3 £ 84 ok d >

KITA 3 24§ ¢ fo45 = ¢ (Liuetal., 2007)



S irwmied £ F3F 27 bt GBS

KIT receptor &>t % = A|ft 4 fagepecn® B > p2e & BB e 42
Platelet derived growth factor receptor (PDGF receptor)f-Macrophage
Colony Stimulating Factor Receptor (M-CSFR) - KIT gene > & 42:%80
kb » d 21 1% ¢t &g 3 (exons) #7 & = o 5°% & F % (5’UTR) 2 3 4, "+ 75
(signal peptide)&_d exon 1#7#& :F 01 &k » fmPz ¢k 384 §_d exon 2-9#7#&
FA ko 7ok e £d exon 10#78E 30 k> exon 11-20 4 i FFhm e p
et s B¢ s dmbe vk IR A 9 T immunoglobulin(lg)-like domain
Al o 3 5= }gka‘g & SCFEE# ¢ HKIT= = i lg-like domainf

SE o BRKITY =~ R p WAkt > 24 0325 v iEs

1 \
1 v
: A
Bl : 3 ! Y, G 2006)
. ce'“al Proliferation trm,c::;;tinn
51The MAF 4 oo i

s

B & #& & ¥ v (adaptor protein) & Growth factor receptor-bound

-7-



protein-2 (Grb2) ¢ & & FIKIT = gifk it Y7032 Y936:74 = o Grb2 ¢
BT 35505 Proteinia il » A58 — AF SR8 o ML AF AR B LT Een
small G-protein Ras ~ 51 4=Raf-177% it » & 1 > 55 i MAP Kkinases p38 -
ERK1/24-c-Jun N-terminal kinase (JNK) » Fcd f8 45 F]+ & 1 > A4

A T A

5-2 The PI3-kinase pathway :

Phosphatidyl-inositol-3 kinase (PI3-kinase)& ¥ KIT=Y721% 3 iF
* (Reber et al., 2006; Yee et al., 1994) » & SCF3% % 1 PI3-kinase %
Moo & FRAKEE Y 0 1S 0 1R pro-apoptotic factor Bad gk i+ o

FIp 0 VLA F e 3 S o

5-3 The PLC-y pathway :

7 2% % 3 > phospholipase C-y(PLC-y)#s & e i » 4 & £ d
MSCF#133 42(m # .55 d SSCF)» % 77 SCF#1 & 4 77,58 7 ¢ ;Tag 51
427 e & @ 1EEs 72 (Gommerman et al., 2000) o PLC-ys7& it € f15k
PIP244 -k fiz = inositol tris-phosphate (IP;) §= diacylglycerol (DAG) - 1P4
§UP TR e R 2 Al BRCa T T
fne B 21 e O RIDAG- A2 7% P|PKC3#-v » # PKCd 2L 1 g

BLEME T —HAE T el o



5-4 The Src pathway :
SCF3#% #Src 7 i KIT&Y568% Y570 » Src kinasefe Pl3-kinase ¢
F_w - B> v 4 LS - bone marrow-derived mast cells (BMMC)

A e P|SCFRenfjgeis » &1t 7 T #5Racl and INK » 1838 sz 3 4 o

Kit receptor

L ]

567 @ Src/Fyn/Lyn

19— —@
suppression of @

deprivation and
irradiation induced mitogenic response

apoptosis

Bl ~ FRATA 2% < e (5 d Kit receptors? &°PI3-kinase{-Srcigcfs

g2 /5 B8] (Timokhina et al., 1998)

5-5 The JAK/STAT pathway
& SCFH) 518 » Janus kinase (JAK)fr STAT g @t #8 o ¢ KIT

WRERL T 15  JAK2 € 12 B & 0 25408 v i IAK2 - e B 1T
#¢7STATlq, 3, 5A and 5B = SCF# % JAK/STATE: /=7 12 §T 8% 55 53

SRS W SR 2 AR RO i g o MOTes| 4



6~ 7% v paz-* F (Pichiapastoris) £+ % Rk 3t
AR AT A 0 5 R AR adigg (1) F
& {7 3-v F 2 (protein processing) ~ &% F 474 (protein folding)

z

—\

S 13 4 (posttranslational modification ) % » #7i3 &F {4 e F-v

S
(p4
At
oy
=
w5
vy
\?q‘\
(\s
i
[ba
=
-
e
W3
T
=R
I
=]
F_k
ﬂ‘ﬁ
"
X
El
¥
\+.
Ratbd
F23
Bt
W

REF R A I Hwe i f & 4 (Cereghino and Cregg, 2000;
Higgins, 2001) - p¥* A 3-v B AR L 5x 3 AR5 AT PTE

7§ _Pichia pastoris> v #&**Saccharomyces cerevisiae =m F]1 & § &
® &8 - % — & _Pichia pastoris 7 methanol-inducible alcohol oxidase
I gene (AOX ). =& - B ?f DA G AT 1T ARG R > 3
FHEARAY "B > S ke 2ARMIFLTF 0 A
40 AT F L BECOligp T ¥ PG - TEE e FUAR e 4R 0D E X

KE iR o % = ik ERE Pichia# £ 1% B § >t Saccharomyces » @

N2
b
T
=
[
ey

- 2w B R 3 M % o Pichiaw £ /100 g / L (dry

-

weight) » iz % _Saccharomycessfif 3| enfic® » & ¥ ¥ UEF L H- I T A%

* B R gk
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EFiwe L 2 FREBF L FIF IR EB Y] E

AL LTF R Y o KA RSB AFEARY o A
PowAEEA AR - F FEEY ATRR A RAS] 0 AT E K

F R LIS T A BEFER B Y HEORTERL
g AFFH T FIL BT LT B N ERL SRS E
7o PRER &4 MR P AHE RS B & —SCFU® e
SCF ¢ JvsSCF > 5 7 i » 7 fRSCRAE 48 % & enfl (%> F)pt > 2%
P gk ek b2 2L SCRM, # 74 SCF ' ehC-terminuss = &4k — F B
7|(STLSPEKDSRVSVTKKPFMLPPVA) o 2 i# g 30 4 2 /}% E T
bk R 2 Cterminusi®dt - B R 2R o FRABRR I FT H AT
oo md 90°C o AL A 4TS A C-terminusi&4k 2 fi¥ % 4148
TP R4 E R EE BT P R o A AL B f2SCF T
feSCF™* 5 & 2 /¥ chh % (Wen et al., 2005) - Sk
SCF'***§ SCF"**sfreceptor binding domain » £ + functional core:r2%
i» o @ 7z dimerinterface£s £ % BKITX & foi& it et iz (Jiang et al.,
2000; Langley et al., 1994) » e (= d 3w fs*» ] 41 % 5sSCF %> ¥ 3
,ﬁ Lf’E?SCFl'Ml-— ¥ mﬁ EHi w23 5 SCF 1-165 g4 75 SCEMWL u

BooTEFARRAFHE G SRR AR RAE LS A
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BR T e sp " MSCRA frat iy 2 BMAERM - TP RSk > AT
@;gub;sﬁ o ¥ - F G oo AT g AR AEAR AL ELAR
a8 - SCF 1% eSCR™ s s~ # & 4744 i E e SCF P 4rSCFH 2

PR BRI LB
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z R R
&

BD

Difco™ LB Broth Miller
Bacto™Peptone
Bacto™ Yeast Extract
Difco™ LB Broth Miller
Difco™ YPD Broth
Bacto™ Agar
Bacto™ Agar
Difco™ Agarose
Difco™ Yeast Nitrogen Base without Amino Acids
& Ammonium Sulfate
Sigma
Sobitol
Ampicillin
Ammonium sulfate
Sodium pyruvate
Glucose
Methyl Sulfoxide (DMSO)
APS(Ammonium Persulfate)
Ethidium Bromide
Bromophenol blue
J.T.Baker
Tris-base
HEPES
Sodium bicarbonate
Sodium Phosphate (Na,HPO,)
Sodium Phosphate NaH,PO,)
MERCK
SDS
Tween-20
DTT
Methanol
Chloroform
Sodium Hydroxide

GIBCO
RPMI 1640 Medium

-13-

Catalog

244620
211677
212750
244620
242820
214050
214010
212272
233520

S1876
A9393
A4418

P2256
G7021

W387509
A3678

E8751

B5525

4099-02
7365-45-9
144-55-8
4062-01
3818-01

822050

S23348 738
k22733574
1.06009.9025
1.02445.2500

1064825000

3180-022



Trypsin (1:250) BRL

Bovine calf serum

Recombinant Human IL-3

Ammonium persulfate
Millipore

Immobilon™PVDF Transfer Membranes

0.22 um filter

0.22 um GP Express PLUS Membrane

ECL reagent

Centricon Plus-20 (Amicon)
Promega

dNTP
Bioman

Prestain marker

TAE buffer(Tris-acetate-EDTA)
Riedel-deHaen

Glucose
Fluka

Acryamide/Bis 37.5:1 40% Sol
Kodra

BioMax Light Film
Anchor

Non-fat milk powder
GE Healthcare

Sodium Dodecyl Sulfate(SDS)
Invitrogen

Zeocin™

Alamar blue

1. p%¥ % (Enzyme)
Takara

Cla 1

Xba |

Sac |

Alkaline Phosphatase (Calf intestine)
Promega

T4 DNA Ligase

SYBR Green |

-14 -

27250-018
12483-020
PHCO0034
BRL 5523UA

SLGVO033RS
SCGPTOSRE
17-373
UFC2LGCO08
U1515

PREP0625
501000

16325

01709

178 8207

9415007601098

17-1313-01

R250-05
DAL1100

1034A

1093A
1078A
2250A

M180B
A6001



Protech
ProTag™ DNA Polymerase - PTM525 125 pL, 2 U/ulL

2.#.48 (Antibody)

Clontech
6 His (1:5000)
3. Ftk

Host strain Genotype Source

Escherchia coli F-(80d lacZ M15) Bioman

DH 5a, (lacZYA-argF)U169
hsdR17(rm+)recAl endAl
relAl deoR

Yeast Pichia Wild type Invitrogen

pastoris X-33

4. w7 $& (Cell lines)

S &1 EFT T

Human Leuckemia TF-1 cell line

5%
BREF R A HL-340 HUXLEY
A FIHR T 5 B R E (T
[iEgiER B.E.Marubishi Bioneer-5L
AT ENE Firstek HAS-HFC-202

R T AR EIDONA-1010
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SRR RTE A
LR & 4R
:ﬂ“/\};}’\u JN JO&]:,V Ig\/; ‘/L»

Repragr Bk

ELISA reader
Real-Time PCR System

ALP p ~CL-40M
Deng Yng E700L
MCO-15AC
GelCatcher1500

Applied Biosystems 2720

CM-620

Eppendorf multiporator Bacterial

Bio-tek pQuant
Roche LightCycler® 480

N Ve AR HERMLE 7233 MK-2
> 4p £ B HcAR Olympus CX41 Biological microscope

3\&7 ’F&% it ,;‘i o
ﬁ%‘@}ﬁiim.ﬁ5ﬁ§7k1§
ERRERL & AR
FERTE
THAETE

-16 -

TAYLOR-WHARTON XT34

Bio-Rad PowerPac Basic 300 V

5§
Mettler KMC 1300V

SP131325

Millipore-RO 10(18.2MQ-cm)

AKTA prime plus
YJ-A2

KUBOTA 5922
MODEL KMC-1300V

p ~EEDD



6.% % % & (Commercial kits)

Protech

Gene-Spin Miniprep Purification Kit

Gene-Spin™-V* DNA Gel Extraction Kit
Roche

High Pure PCR Template Preparation Kit
Yeastern Biotech

yT&A cloning vector kit
Invitrogen

Pichia Expression Kit
GE Healthcare

PlusOne Silver Staining Kit, Protein
Amersham Bioscience

™ /2

.72 orig * 2 B R (Plasmids)
Yeastern Biotech
YT&A (Bl % "itsr =)
Invitrogen
PPICZaC (B % *if4%=)

8.51 3 (primers)

SCF"™ Primer design

PT-MP530XL-V2
PT-DNA143XL-V2

11 796 828 001

YCO001

K1710-01

17-1150-01

5'ClalSCF 5'ATC GATG GAA GGG ATC TGC AGG AAT CGT 3'
3'SCF**ws 5'TCA AGA AAC CAC ACAATC ACTAGTTTC 3
3'SCF*6His 5TCA ATG ATG ATG ATG ATG ATG AGA AAC

ACAATCACTAGTTTC 3
SCF"'®® Primer design
5'ClalSCF 5'ATC GATG GAA GGG ATC TGC AGG AAT
CGT 3

3'SCFY 1%y 5TCA GGC TGC AAC AGG GGG TAA CAT

AAA 3

3'SCF1656His 5TCA ATG ATG ATG ATG ATG ATG GGC TGC
AAC AGG GGG TAACAT AAA T

-17 -



T NP

1.SCFA %2 5%
1.14]#* PCR4 4| i 3% SCF cDNA
1.4 a5'=h 23 =h 0 w3k 3 v @ F 1ISCF N=4j 2 Cx3813 Ve fk ik e
51+ (primers) » & FPCR& 3 o

2.5 1 > PCRY Fgde™ !

Step Temperature Time Cycles

(°C) (minutes)

Denaturation 95 5 1
Denaturation 95 1

Annealing 55 1 30
Extension 72 1

Final Extension 72 15 1

Cooling 4 00 0

3. ts > F Ut £ 17 L PCRZ 28 o

1.2% & pei@ & F R (polymerase chain reaction » PCR)

F ¥ % 2 WA ()
10 X PCR buffer 5.0
SCF Forward Primer(10 uM) 15
SCF Reverse Primer(10 uM) 15
dNTP 2.0

Milli-Q H,0 39.0

-18 -



Template(SCF cDNA) 1.0

Total volume 50.0

1.3 PCRA& 4= 2 v 42 (PCR clean up kit; Protech)

1. #-PCRA 4~ & W & » fic & 3 ¢ » 4 » 55 & DF buffer> ¥ mix
¥23 14 2~ 1 DF column » &< (13,000 xg > 30%)) > & &7 4F &
F(SCF"**! ws ~ SCF***'6His ~ SCF"*® ws 2z SCF'*®6His) -+ 4
R

2. 4t » 600 pl Washing solution - 4t (13,000 xg » 30 #5) » 4 %
Beie o 3B OF 3 (13,000 xg 0 10 min) i ipp A5

3. 4= spin column# 2 = FAc & 4 g > 4v > 50 pla FMIlli-Q H.0
(60°C) * & /&2 mints 4. (13,000 Xg » 2 mMin) s » #-pc g e

§ AL R BRREE20 TR -

1.4 Agarosez. *% #8 v 4z (Gel extraction Kit; Protech)

1. 58 % (s hGel » #-#7 & HDNA*» B[ T & > 2T » jicdp ¢
(eppendorf tube) - §1 * % T F & » 100 mg agarose gelfrﬁdc » 100
ul=rbinding buffer -

2. M IE LA A0 et Y v EAd sdad FHE- 0 B
IGelx 25 f3 5 2k o

3. #3323 1 e 44 P~ 1 DF column » &t~ (13,000 xg > 30%;) »

-19 -



& 7+ 4 % 4 (SCF™* ws - SCF"**'6His + SCF"'*® ws -
SCF"**6His) -

4.3 %% Fgife > £ % e~ 500 plnbinding buffer £ DF column - 4t
(13,000 xg » 30%7) °

5. 3 %%ﬁ;‘fé » 4v > 600 pl Washing solution » #g.< (13,000 xg > 30

F5) > 2 “/TT)%‘?T?Z » I B #t.(13,000 xg 10 min) @ iFpE A

L/

§oiE o
6. 4= spin column# I = F#cE #E » 4 » 50 pl Milli-Q HO
(60 C) > » /&2 min{s &< (13,000 xg > 2min)fs - #-Hc g 4

S LR R BB IRE 20 TH Y o

1.5 4] #* T-vectori§ % SCF"'*2 SCF'® & g
1.#-PCR 3 14 ¢nSCF"™ 2 SCF™'® 2 g 215 % agarose gelie
7l FEEL > AR 0 33 PCRA # 2 T-vector #ligation & 16

C » overnight

F o % 2 Wk (ul)
10 X Ligase Buffer A 1.0
10 X Ligase Buffer B 1.0
T-vector 0.5
T4 DNA ligase 1.0
Insert 6.5
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Total volume 10.0

1.6 % H2 ® 37 % (Transformation )

Transformation into E. coli

1. #ligation mixture(SCF ! ws ~ SCF***'6His + SCF**®* ws 2
SCF''®6His DNA) % 3 pul {4 4 30 ul % competent

I

cell(Bioman) » »* /& Ffic & 4w g M 323 R £ o B30k 20
min & > 2 x42 Cigi%4ce$41 min > L ¥ 3k 10
min > #-33 pl > % % LB plate (% 100 pg/ml Amp* )+ » 2z »

37 °C #incubator ¥ 3% % 16-18-| p¥ o

1.7 r1Colony PCR2 "§|gwfiz 4% Cla | #2333 insertsnjFik

141 Colony PCRFz 323 insertenjF th

1. ji_w 4 (SCF™ ws 2 SCF'"'™6His 2 SCF™™ ws z
SCF'®6His DNA)Transformation 4 srplate$* single colony
B~ % 20 plenLB broth( % 100 pg/ml Amp™ ) » ¥ mix23 5 B5
ul§ template -

2. I 2 M13F 2 M13R (vector sequence) ° #L & colony PCR

primer o
Fls# % 2 WA ()
10 X PCR buffer 5.0
M13 Forward Primer (10 uM) 1.5

-21 -



M13 Reverse Primer (10 uM) 1.5

dNTP 2.0

Milli-Q H,0O 35.0
Template( 7% ) 5.0
Total volume 50.0

3. £15 &run 1.5 % agaroserx:usize ¥_F & Fx o
LRV ek BLY M- Che

e At = >3 & 4 (Luria-Bertani medium)

1% Bacto-tryptone

05 % Yeast extract

1% NaCl

1% Bacto-tryptone

05 % Yeast extract

1% NaCl
25 % Agar

1.8 4% *4|pFpe 4 Cla | £ Xba lsgidinsert ¥ & & B
AP £ FHDNA » Rt 5 Bl
[ :x#%] Miniprep purification kit

Solution |
50 mM Glucose
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10 mM EDTA (pH 8.0)

25 mM Tris-HCI (pH 8.0)

5 mg/ml Lysozyme
Solution 11
0.2 N NaOH

1% SDS

Solution I11
60 ml 5M K-acetate
11.5 ml Glacial acetic acid
28.5 ml H,0

1. %73 FHaAMA#E4> 3ml LB broth(Z 100 pg/ml Amp*)
¢ 5,3 37 CF %f\fi%%;@f{ °

2. #7893 mlF)R oo ¢ 513,000 xgd s 14 48 0 £ R

[

T S HFIEF = X o

3. # F# 37200 pls Solution 19 > 1% :2 4 R F B #-FH
LirR LG o

4. 3% ¥ 4v » 200 plo Solution 117 > &= 47 e R it o ¢
eppendorf F T £ 10=t > A F R T E B 2445 o

5. £ ¥ 4r » 300 pl=h Solution 11 > & § e g & eppendorf
10 N F IR T HE2L 4 o

6. 213,000 xg#t-< 104 4 fs B~ + 3% I Arespin column® o

7. 213,000 xgag= 14 48 - F {8 BT ik E]H
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8. “4r » Washing buffer 700 pl % spin column® > 1213,000 xg&t
1A g 0 RS R iR | o spin columnt 13,000 xg#
< di §7 3R FEOMIN-Q Ho 0% f# o

9.4= # 11 'L FECla | # Xba & Akinsert £_F 17 7z T 4% » vector

f¢ > ¥t o P ITDNAR 74 47 -

19 %1 4 % DNA B 5| & & ¢h T-vector/SCF™* ws -
T-vector/SCF**6His ~ T-vector/SCF'*'6His ~ T-vector/SCF"®
wsz SCF®6His & #DNA:

1.#% * EasyPure % = Plasmid Mini Kit» -2 B I /2 fs 2 Fte A &
7 LBz 32 % £ (% 100 pg/ml Amp*) 3 ml# » **incubator 37 °C -
200 xg3: % 16 hrsts > 46 B B 48 © L4 pep % Cla 14= Insert

(SCF** wsz SCF"**'6His DNA & £:) & T-vector» = -

F 4 ST R 2 R (uD)
(insert)

Insert 40.0
10X M buffer 5.0
Clal 2.0
Xba l 2.0
Milli-Q H20 1.0
Total volume 50.0
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# % pPICZaC % {4

FRA SRR ARG
(vector)
pPICZaC 35.0
10X M buffer 50
Clal 20
Xba | 20
Milli-Q H,O 6.0
Total volume 50.0

1.37 C > » B3 hrs-

2.9 % 0.8 % agarose gelga % Frzuvector £ _F & AR L fs 7% =
_}_» o

3.#-gel % *~UV box » *» &] 7 & 2_vector 7 £ °

AT B - B £ R OB AP 2 I T - B LPE
Srrin s ?«T?%é v B BT oK 2ovector B B 0 3O~ FH TR
e » 200ulHTAE buffer » & R 4in — 25 &0 > &5 EA2
PREWLeE RN RERRE .

6.72100 Veng & > 15304 4515 0 £4 UV box 2 #_F DNA: &
+5 41 & TAE buffer® -

7. 047 0 Pk dE e s B 3 2aPhenol / chloroform extraction

P T E B2
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50 X TAE buffer (Tris-acetate-EDTA) /1 L
2M Tris-acetate
50mM Na2EDTA

#pH: =85

1.10 Phenol / chloroform Extraction

1. #-i% 47 41 X 52180 pl vector £2 180 pl Phenol / chloroform 12
Ll oI g R H 30 fyfe# 8 5 44815 13,000
Xgo15 Codpe 10 248 B fsBb kL1 ¥ - fedte gy o

2.€ 45 FH(L)- =% o

3.i& {7 CIP(calf intestin phosphatase)

F e “TR 2 R (uD

pPICZaC 150.0

CIP 2.0

10 X CIP buffer 17.0
Milli-Q H,O 1.0
Total volume 170.0

4. Total volume 170 ul » 37 “C/1.5 hrs
5.2z % F|4e#dr 70 C > 15 4 4% o
6.4#-170 pl vector£ 170 pl Phenol / chloroformiz1 @ 1emt &) >

vortex 30 ;s > # B 54 4815 > 1113,000 xgig -« 104 45 > Fo
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6P~ & 3 DNAk#H5# (Microcon from Millipore)ik 45
7.#-vector kST #120 ul - 2§ 3-20 CTH * -

#DNA% EiE % 2 pPICZaC 4 RV HE:

111 #SCF"*2 SCF'“DNA® g 7% 1 pPICZoC4 R{ 4
#-2 B SCFinsert% pPICZaCias + #Hcrt » A w2ty 3 ki iR

ligation~ j& - 16 °C » overnight

F Y a1 2 B (nl)
10 X Ligase Buffer 1.0
pPICZaC 3.0
T4 DNA ligase 1.0
Insert 5.0
Total volume 10.0

1.12+ % 4% 2 & 21 % (Transformation into E. coli)

1. #-ligation mixture(pPICZaC £ SCF***! ws + SCF***6His -

SCF® ws = SCF***6His DNA)®~10 pl4 > 4r % 100 pl competent

cell » *oR A B o P35 R E -

2. Btk 2044818 0 2 242 CieiR s BFLle 4> Ui B30
7k F104 48 > #4110 pl > % 4 LB plate (7 100 pg/ml Amp* )
+ 5 2%~ 37°C hincubator » 32 % 16-18-] pF o

3. r2colony PCRrz:uinsert£_% 3 4%3:2pPICZaC vector® -
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F ¥ “ % 2 WAk ()

10 X PCR buffer 5.0

AOX I Forward Primer (10 uM) 1.5
AOX | Reverse Primer (10 uM) 15
dNTP 2.0

Milli-Q H,0O 35.0
Template( %) 5.0

Total volume 50.0

4. #is %run 1.5 % agaroserxrinsize¥_FE I Fx. o

1.13 fI* Ryiprpr 2 Clal 2 Xba | F£3uSCR&E » 2 R H

1. 4|a=Cla | # Xba I4& ARinsert¥_% 14 /¢ € 4% » vectorts »
¥ iE 4 H O 7 (EDNAR | A 47 o

1.14 4| * A4 |pepE & Sac | +# = liner form

1. 330 pg# # pPICZaC/SCF™* ws + SCF*'*'6His ~ SCF'*® ws

& SCF"®6His2. DNA ¥ £ » uSac| *» 2] » H F 4o -

F s ST R 2 R (uD)

pPICZaC/SCF ™ ws -
SCF**'6His ~ SCF"'® %0

ws & SCFY®6His

-28-



Sac | 2

10 X L buffer 5
Mini-Q H,0 3
Total volume 50

2. F 837 C » 2hrsts » rlagarose & AFEnE F A= > oo

3. #¥-F = > hpicdts gl 270 C o 15448 -

4. #-100ul Sample£z 100ul Phenol/chloroformrz 1:1 =t &1 > vortex
30 56 > # E5A 4515 > 1213,000xg > 15 C > #4104 45 -
o fop- b g 2 DNAKNEE 2 kg o

5. ﬁé’:-DNAiféf{ﬁi'J #120 pl > € 2 ODgg » # & ¥ IIDNAK R >

ARLAEDTEF 10 gk R (5 0 g 5120 CH Y -

X-33@* Fmchd 1

1.15 X-33 =% iz tm*%# (Pichia competent cell) % #

1. $ - single colony X-33% % 3 ml=YPD medium® > 1230 C >
120 rpmEF R £k o

2. £ #3 mléX-33F:% 4 » 100 mlhYPD medium® > 4% 4§ 33
% » % $10Dgpod % 0.6~1.0

3. 4.~3,000xg > 4 C - 104 45 » i3t ik o

4. 4c » 45 ml cold- Milli-Q H,O » H#pellet3= 3 347> - 7Y

kAT oo
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5. 3.23,000xg >4 C 10~ 45 » 54+ iR
6. 4 » 25 ml cold- Milli-Q H,O - #-pelletso 3 347> — *» A2 ¥

ERGSLEE S

.-

7. 4.=3,000xg 4 C 10448 > FH- b iR e

8. 4t »5ml 1 M sorbitol - #pellet3= 3 4z -

9. 33,000 xg > 104 4& > FH-+ Fik o

10. 4 » 2 ml 1 M sobitol » #-pellet3= 3 $4¢ -

11. #-X-332% ix fm e 4 » if G4 ik R % 0 12100
A gl 2m-B0C kR * o

B TR Bk LR

YPD medium :

196 yeast extract

2% Peptone

se Milli-Q H,O % 98 m

B RP FA#121°C > 204 45 o

FREAEEDE0C T » e x

100% & 5 #&i2 7% © 2ml(£ r20.22 pum filterig Jjg)

1.16 Pichia pastoris #&3|§® % (Transformation)

1.# & -20 C %l # 4 7DNA( 5 # pPICZoC/SCF*™** ws -

SCF"*!6His~ SCF""® ws & SCF""®6Hisz. DNA % ) > 1 Sac | *»
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3] {6 #1325 = eiliner form & 210 pg 0 4c > 100 ul=X-33%% ix fm
fe o REIZ o K POA4E -

2.8 £ 22 ¥ F]2 mm gap cuvette - = %] * F 7 3¢ % 121500k

3.5 14 » 1 mlehl M sorbitol - 2 £353 > R B AB 8 & F
#0030 ComFpr s sl o

4./ %] 2~100 ~ 200 ~ 300 pl W= = T #F R~ % % 3] YPDS
plate ( % 100 ug/ml zeocine ) » #3130 C » & H3~4=% o

B IR B R

YPDS plate z 100 pg/ml zeocinefz ¥ 300 ml

196 yeast extract

29 Peptone
1 M Sorbitol

2% Agar

4e » Milli-Q H,0 % 294 ml

B R FSH121°C 0 204 48 o
FREIEOCHT » £ 4~

1009% & % #&4% © 6 ml(0.22 pum filteris /g)

£ 4 » 300 pl zeocine (stock solution 5 100 mg/ml)
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1.17 #Ak 4 RA hdk g
GiE VB k4 A ehE R ® 5 high copy number:
1. #-£ teplate ! scolony’% # % 100 pg/ml zeocine:HYPDS {4 » i

E30CHhmpER & R £ 92131 1 > #2 L@ R RPD

e

FI IR G 8 E 18 & MM mediumipi# o
2.4t » 2 plF & »~ 100 Wl MM medium(YPDS+100 pg/ml
zeocine) & 24-] pF4r » 7 fig(methanol) > & & Jk & 4% 505 %
methanol -
3. 2 & Pp-it hF R T ¥ i A5 high copy number & » @ ag *T
MM medium# £ B-i# 2. FHa T £ 7 5 @tk & A 2 Ftk o
4.2 Colony PCR % %% #_% pPICZaC/SCF*** ws -+ pPICZaC/
SCF*"*6His - pPICZaC/SCF*™*®ws # pPICZaC/ SCF*®6His
@ 4t »~ Pichiazh 714 @ -
5. ji_w 4% (pPICZaC/SCF** ws - pPICZaC/SCF**'6His -
PPICZaC/SCF"™™ ws & pPICZaC/SCF '®6His)plated: single
colony® % 20 ulenYPDS#: % £ (7 100 pg/ml zeocine ) » & mix3=
3155 plFREs Wl B E kTR EES > F 425 UNES pl
lyticasei® & 355 15 > 2%~ 30 CloF % # F 104 415 » %~
-86 Crkda ~i5d ik~ RS =0 # F e s > £ 15'A0X

| primerz 3'AOX | primeriicolony PCR4A 47 o
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Step Temperature Time Cycles

(°C) (minutes)
Denaturation 95 5 1
Denaturation 95 1
Annealing 55 1 30
Extension 72 1
Final Extension 72 15 1
Cooling 4 o0 0
£ run 1 % agaroserx Esizets - #-3 i¥ » target genesFf iF i3

A& I
B IR B R
YPDS medium % 100 pg/ml zeocine

196 yeast extract

29 Peptone
1 M Sorbitol

s » Milli-Q H,O 1 98 ml

B R F#121°C > 204 4B

BFERD60 CT o 4o x

1009% # % #&:% i 42 ml( 120.22 pm filters& g )

£ 4v » 100 pl zeocine (stock solution % 100 mg/ml)

1.18 m¥rprz E R E&pvi 4 F B (Real-time polymerase chain
reaction » f§ fReal-time PCR) & i& High copy number @&tk -
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TEE T E R L T4 Ak (real-time PCR) H Rz E_: 44
F AR EOP R4 (probe) ~ & APCRF 5@ 4e » H %
LA 0 A F KRR T PEE R BPCRiEAZ - % A1
RIFIACpiE » 235 5 MAsdn ek R o 73} hC R & 1Ak
(Clossing) > p* # & & (Point) - Cpig £4p & B & &g P chg £
L ER TR BTSSR ERE F Bk & (sample)
Cp e & :ZCDNAA= 42k & cn¥t fic s s 7% > A4k & 4%
o Cpigdx ] » wCpEEASNER = F Wb > JI* ¢ TrdednE R
R T RN R Fp s BB EE Ak S CpiE
SR S SRS - s ELR RS )

i * ptp Promega~  eHSYBR Green PCR Master Mix > =L #-
SYBR Green PCR Master Mix » 9 2 % 2% 2+ eh31 3 (SCF *en
primer{=SCF*® eprimer ) fei# 58 Milli-Q-k fie = stock® &
i
119 Tz EPCRIEE & el &

[ 2]
1 AR S > R P2 E A P K TR I FE2
pPICZaC/SCF ™ ws 5 48 » 11 ODygoifl # 3% F L & » 3+ 5 )

& itz e go
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AN g /ul x 1515

= X pmol
gene length(bp)
A5 # =N (97 & % ehX  pmol x 6x 10%)
1 mole=6 x 10%
2.3 SCF %[ 1785 pg/ml > %
0.085 ug /ul x 1515

= 026 pmol
495 (bp)

0.26x 10™x 6 x 102=1.56 x 10™ » 3 # -
3.4 plens + g F108 i i i Cpie R o & o

4.4 w3101+ 10° ~ 10° ~ 10% ~ 10%% £ % o

1.20 46 B~p%= FFegenomic DNA

1. L B~ 7% 200ul*x » eppendorf » 3.~ 8,000 x g » 14 4& -

238 FR T FHES 0 4 »200ulPBS iR £33 -

3.4c » 10 pl Lyticase » *x % 37°C > 304 43 -

4. 4c »~ 100 pl Isopropanol s » £ 4c » 40 pl Protease K» 3z % 70C >
104 43 -

5.4c » 200 pl Binding bufferis ;2 £353 -

6.8~ > 30;% 48 e » spin column® > #.~8,000x g 14 45 °
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7.#-spin column=x » Z7efz f § t& > 4 » 500 pl Inhibit remove
buffer » #E.~8,000x Qg > 14 45 -

8. .#-spin columnz » ZTerz & g £ > e » 500 pl Washing
buffer » #E.~8,000x Qg > 14 45 -

9. #spin column=z » Arefrjz & ¢ 16 » 4c » 500 ul Washing
buffer » .~ 8,000Xx g 14 4& -

10.75|4- ik » 48,000 x g+ 14 4% -

11.4e »MilliQH,O50 pul » # %24 45 > 3w8,000x g 14 45 o
12,40 - ¢ 4~ B g FA T (SCF {rSCF'%)2 genomic
DNA » #7544 A Fch & 402 p 8 » T RIpR 0 ERlr o
13.p1 8 ¥ i (3)s % ¢ genomic DNA ODygo g » i -3 - = 20
ng/ | DNA -

14.% 7 £ 7 R8fe & 4% 4o 3 real time PCR % * 196 well plate® >

BETEITEIREFELELF L -

121 vz R e F Rk

Negative control

L E A% (WD)

SYBR Green PCR Master Mix 10.0
SCF Forward Primer(10 uM) 1.0
SCF Reverse Primer(10 uM) 1.0
Milli-Q H,0O 8.0
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Total volume

20.0

Sample
ki R A (ul)
SYBR Green PCR Master Mix 10.0
SCF Forward Primer(10 uM) 1.0
SCF Reverse Primer(10 uM) 1.0
Milli-Q H,0 3.0
DNA 5.0
Total volume 20.0
1.22 ¥ pFz & PCRevAR &
Program Temperature Time Cycles
(°C) (mm : ss)
Pre-incubation 95 10 : 00 1
95 00 : 10
Amplification 45
55 00 : 15
2 00 : 30
95 00 : 05
Melting curve 1
| 65 01 : 00

97
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Cooling 40 00 : 10 1

$+iF & 1F High copy number 217/ € 39 4 R

123 £%0 F2 24 REMR:

1. 4 colony PCR% Real time PCR £ ¢ #£:%% (pPICZaC/SCF*'
ws% pPICZaC/SCF**'6His2 pPICZaC/SCF****ws ~ pPICZaC/
SCF'®6His)i% » f* F2 # B Fth 4 = % £BMGY medium
g

2. % **30°Cincubator 120 rpm > Z 73 48] FF > £ 12 0Dggp (&
1o ¥ AT Bo4p bAoA W& ABMMY medium? s & & -
sample® B~ 211 ml§ 0] & -

3. & 24 PRt M1 96nT ik bk H b o

e

4 4™ Kz § 122436486072 8496 pFFehpFR o
ToRs BT 2 FiR 4o 13,000 Xg 0 14 48 0 B b f
it » TCA(Z & BEFL)ITHK 39 ] o

5. 4 * SDS-PAG2 11 & > & B2 A 47 fEiddve BATE 3 £ Ro

L Sl R Y £ e

Stock solution

10 X YNB (Yeast Nitrogen Base Ammonium without amino acids)

(13.4% Yeast Nitrogen Base Ammonium without amino acids)

#-134 gz Yeast Nitrogen Base;z **1000 ml Milli-Q H,O - 120.22
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um filter:® /g °

500 X Biotin (0.02%Biotin)
#-20 mg2_ Biotin ;% *+100 ml Milli-Q H,O> 12 0.22 um filteriE /g -
10 X Dextrose

#-200 gz. D-Glucosei #1000 ml MilliQ H,O » 120.22 um filter

g

BMGY/1L

196 yeast extract

29 Peptone

At i FeoMIlli-Q H,0 % 700 ml

BRAF FIEAREDE0TC T o f oA x0T R
2% # & B (£ 020.22 um filteriE g)

1.349% YNB

0.02% Biotin
100 mM Potassium phosphate buffer (pH 6.0)

196 Glycerol

BMMY/1L

196 yeast extract
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2% Peptone

A 38 FMIli-Q H0 2 700 mi

BRI F FIERET60T LT o LA » 0T R
296 3 % ¥EA (£ 02022 pm filteriE )

1.3496 YNB

0.029 Biotin

100 mM Potassium phosphate buffer (pH 6.0)

196 Methanol

2.3-6 FARAH
2.1 SDS-PAGE
#3247 %3 % (separation gel)
309¢ arcylamide
0.89% bis-arcylamide
1.5 M Tris-HCI pH 8.8
0.49% SDS

10% Ammonium persulfate

TEMED
Milli-Q H,0

& k& ) 44 (stacking gel)
30 % arcylamide
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0.8 %bis-arcylamide

0.5 M Tris-HCI pH 6.8

0.4 % SDS

10 % Ammonium persulfate
TEMED

Milli-Q H,O

& A ¥ %% (running buffer)
0.025 M Tris-HCI (pH 8.3)
0.192 M glycine

0.1 % SDS

i i3 R (protein dye)
0.25 M Tris-HCI (pH 6.8)

4 % SDS

0.02 % Bromophenol blue

20 % Glycerol

10 %B-MSH

% ¢ # (coomassie blue staining buffer)

0.25 % Coomassie blue R-250
7 % acetic acid
25 % Methanol

3% ¢ # (destain buffer)

7 % acetic acid
25 % Methanol

[#2]
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1. 247 RB6 mlde » & L4 PT A EYE » LSS r
ko IRBETF PG o

2. FRYTBRAE (S 0 WA 2 ok o

B4 KM Rt FREEALFCAL -

4, L ATendee FA RS T Gl BRA R £ 18 T e
Fu4r 0 30100 CAe #1104 48 o

5. @ § A4 S 1S mA > frk a8 220 mA - 15 pEE T
et A o

6. TAR IS MPRITRMB N UL B N T RBE LB

o IRR R RS BRE 3 RAR

2.2 & > B85 2 (Western blot)
(3]
& & 3 7% (Transfer buffer)

25 mM Tris-base
150 mM Glycine
10 % Methanol

#pH ® 383% » LA kI1L -
PBS

0.8 % NaCl

0.02 % KClI

0.2 %KH,PO,
1.14 % Na,HPO,
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BpH EAIT74% > FAkIlL-

PBST

PBS*t 4:0.05 % Tween 20

PVDF membrane
3 MM paper

R

AR

1.

2.

#.2)

4 #-PVDF#% »t Methanol 104 43 -
£ #-PVDF¥23 MM paper;& > #& B % % (Transfer buffer)10

A

. #-% & :7SDS-PAGE 22 PVDF 23 MM paper & £ cdp a3t 3

AR AR > 110V T s - o] pE o
B-PVDF#-B~ 1 18 23010 %% %5 5 45 (PBST & i3 ) -

Blocking 1-]: p& o

. B~ PVDF#- > 1 PBST e = =& #2104 45 -

CAe x5 3010 %% Fa e s (PBST 5 73 )i 3 AFfE oh- il

(anti-6His) » 4°C ~ shakeif & -

. #-PVDF#- 1 PBST#i%= =t » # =104 45 -

e r 3010 %% a4 45 (PBST 5 53 )il 4 A-f chs sl

(anti-mouse) > 4C ™ F J— /| BF o
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9. #-PVDF-riPBST# %= % » & =104 4 -

10.  ECL Reagent kit % ¢ -

23 £ Fv T2 <& & R(F Y+ = F p¥Pichia pastoris)

1. 210 mlz# ¥ ¢ >4 » 3 mlz YPDS + 100 pg/ml zeociness % i o

2. % YPDS + 100 pg/ml zeocine F f& 3% & A © $4:F H - FAk
(Single colony) » 4r » 28 ¢ dug £ ? R E353 > 1230 »
120 rpmE T % 3 % o

3. %~ #M 4 I #+¥x 500 ml BMGY+ 100 pg/ml zeocine3s & /% 35

I

i

%

4. ) T ODgpo ' 35452 » 3 5 ODgpp» 5> T 4v » R A% 55 L2 3
pE e oo

5. 4% 180 rpm ~ 8 B 25°C » 32 % T4 A% ODggo o 1012 + B

B 424e ~ 50 mlz_ methanol 3% # -

2.4 F-9 ¥ kR Rl = (Thermo Scientific Pierce BCA Protein
Assay)

LA &0 R4 & (Albumin Standard > BSA)

e B B A 5 2000 pg/ml ~ 1500 pg/ml ~ 1000 pg/ml ~ 750
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pg/ml ~ 500 pg/ml ~ 250 pg/ml ~ 125 pg/ml ~ 25 pg/ml BSA -

2.310 ul# Ik B 2. BSA% » 96 well plate® - 4 Standard -

3. fFt » - $£10 ul=HPBS > § Blank -

4. B-iFR 2 fetEF B RP-10 plE ~ 96 well plate® -

5. L £- B g+ 8 £KkitY shReagent A(200ul/sample)+ Reagent
B(4ul/sample) * Jis— 4 45 o

6. 2~ & $~200ul:& 2 = B 7 7 standsrd 2 sample srwell ¢ > 37

CF 304 48 o

8. HBILEY &> VPN FRRESTT 20 FER -

3. £y s
[+ ]
e bt

3.1 Phenyl Sepharose (Amersham Bioscience)

Butyl Sepharose (Amersham Bioscience)
R
Binding buffer : 0.01 M potassium phosphate buffer, 1.5 M

ammonium sulfate, pH 6.0

Elution buffer : 0.01 M potassium phosphate,pH 6.0
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[=iz]

1. #%-¢ F E 4 3w > 12 Centricon Plus-10 (Amicon) k3

buffer (3% = 0.01 M potassium phosphate buffer, 1.5 M ammonium

sulfate, pH 6.0)4 ik 4 ©

2. L -9 fphenyl Sepharose{rbutyl Sepharoses %]# e & ¢ 41
¢ s 33+ AKTAExplorer o

3. £ 115% ¥ A A oMIlli-Q HyO L i column -

4. £ r2110% ¢ 448 4 -HBinding buffer : 1 M potassium phosphate
(pH 6.0)-T fErcolumn o

5.2 ¥4 MenF-d 2 samplersl mi/mingiiigd » F47

£ 11 5% ¢ 188 # «HBinding buffer : 0.01 M potassium phosphate

buffer, 1.5 M ammonium sulfate, pH 6.0);x 3 X & & 2_ Fv -

6. £ 5% ¢ 1L % f HElution buffer : 10 mM potassium
phosphate (pH 6.0)i* 4% 11 % & fisepharose t #1k-v o

7. ¥y BiRiE 39 T4 A 49(SDS-PAGE) -

3.2 Q Sepharose (Amersham Bioscience)

A B A

Binding buffer : 10 mM potassium phosphate, pH 8.0)

Elution buffer : 10 mM potassium phosphate, 1M NaCl, pH 8.0)

(=]
8. #-2 #Phenyl Sepharosef-Butyl Sepharose’ it i e > 14
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Centricon Plus-10 (Amicon)## buffer(4% =< 10 mM potassium
phosphate) -

9. £ #1#8Q Sepharose s W3 "L 3 # 41 ¥ > & + AKTA prime
plus -

10. £ 5% F B8 «AMIlli-Q HyO -k - column -

11. £ m 10 % ¢ L% # «Binding buffer : 10 mM potassium

phosphate, pH 8.0)-T fi=column -

12. #-< g Phenyl Sepharose{-Butyl Sepharose it i ef2 F-v

r2 mi/minejiig i~ g P o

13. £ 12 5% ¥ 4L % # < Binding buffer : 10 mM potassium

phosphate (pH 8.0)ix 2 K & & 2 §-9

~u °
14. £ 2 5% ¢ 1L %8 4 <« Elution buffer(10 mM potassium
phosphate with 1M NaCl)(pH 8.0):* # 1! % & #“.Sepharose_ t =

0 0 FliE 1 8@ telutionF - 3 rE R (Step

gradient) o
15 e 7 B FFEF R TR ki hFd o

16. #-fc f g it (7 39 | T A A 45 (SDS-PAGE) -

4. ‘e 3t &k TREMRIE
Al X R 2 el

RPMI-1640
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2 mM L-glutamine

1.5 g/L sodium bicarbonate
4.5 g/L glucose

10 mM HEPES

1.0 mM sodium pyruvate

10 % fetal bovine serum

[# )

1. #-p % p Gibco = @ :HRPMI-1640 powder ;3 » 800% =
SMIlli-Q HOfe B > »t 3 B T #EFH 32 -

2.4c ~ 15 g/L sodium bicarbonate ek it & 40 - 4.5 g/L
glucose » 2.83 g/L HEPES - 0.11 g/L sodium pyruvate » >+ % /8§
TR EFH A RE
3ma Fp (HCl) #3222 perpidk e (pHE) & 5 7.2
A4 L Milli-Q HyO 2884 900 £ 2 - d& F 32 £ 5 d 3L T
% 0.22 pm i 78 g " (Millipore) &g
482 gt Pin e 3 & R L 4o » 100 I FBS > 24 18 #-lmfe 33
BikhEe ad CTY 2 KF* o

4.2 m% f& i}
[#%]
RPMI-1640

2 mM L-glutamine

1.5 g/L sodium bicarbonate
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4.5 g/L glucose
10 mM HEPES
2.0 mM sodium pyruvate

10 % fetal bovine serum
2 ng/ml recombinant G-CSF (IL-3)

TF-1 cells

[ 2]

1 B &AL EER R FF# -

2. wiR Sy A A TS WFPF g FL Y X B E B 2 B R
Pleod Fro

3. M4 k2 e IR K Y P fRL D kB 2@
PR EHFALLE  RERISGEP fRE =L o

4. = 2R TS WEH G FBERF LR E 20 TH > £ F
Fioop o

P oo g ERGE R A~

B

5. B~ W fF i chmre SR T8
BR2ATES A A Eor i £ 0IL-3 (2 ngiml) 0 2 £ 30
s r B REHY BE o

6. fRLISIER > i & T B R w4 L5 (AT
BrREA BRI AMFENLRAL

4.3 Stock solution recombinant IL-3 2 fe §

[#2]
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1. A4 #0.059gBSA > 4 »1 XPBS5mI > it & = 273

2. B~ it ()3 PBS 1 ml4e » g Gibco 2 @ #1p§ 10
pg/ml recombinant IL-3-] & ¢ » & H = 275 f% o

3. F #(2) Imlpk|54mIPBS > LB E > % H &Sk
B 5 2ug/mle

4. #-stock solution 4~ % =50 » 5 >0-20C » & = w'e 33 %

PERL TRk LE o R R B b » AT F DIL-3 o

4.4 wve B2 & (RIEE % Suspension cells)
[+ 2]
1% AL FERH Y 54 -
2.% B 18 S & A 1T5 WIFPE AL DR IE B B F
Fir ot F o
3rFr? i rFEFF mreaus R A8 E 2L1L3H b4
~FrEERE A AR (1x10°/ml) > R L2355 o
A4t~ g EeIL-3@2ng/ml) - R £353 > B Fme N %
£ #amre o r e %R Y 0 A 37 °C 05 % CO, /

05% air 3 % o

45 m% %13

[##]
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DMSO

1.

)

SRR e 12 & e 115 midges F 0 491,000 rppm 0 5
YK

B F% o e 2 ATERE A L > 19 13- £DMSO -
AT Ba ek FE o F A KA1 ml (1207 cells /
tube) -

Bh ik EFER-B0CAH R — A B R

4.6 ¥z P P T

(%]
Trypan blue

w 3k #®E (Hematocytometer )

[

1.

%3]

SR F i wre g A 2 15 migs g 0 321,000 rpm 0 5
A o

AL R Ao rAmIRTER AL > LR L] o
0.1 mlim®e & %% 3 4c ~ 0.1 ml Trypan blue=v i ;8 & » 12
& TR BB B e B

RGBT o i TRt h e f s i X Rwie

#(N)

-51-



AN L

N/4A(z = )

x 2(Trypan blue 1} & #)

0.1mmx1mmx1mm=10*cm3

= N x 10*cells/ml
B ciimie i BT LG5k o
4.7 Alamar blue =% 4 47/
[~

1. 3 #TF-1iwme 18 > #-v 8 5]96 well plate > & & wellf&100pl
(1x10* cells/ml) -

2. £4c 2 FERLul SCF (3 {4k A 4 % 210 ng/ml ~ 100
ng/ml ~ 1000 ng/ml) -

3. EMIATCHRAHEA6X » F - -2t i
2k @ 24 ) pF 4 » 10% alamarBlue (BioSource
International Inc.;Camarillo, CA)2 % 24| &> alamarBlue( &
PIFEd CEFREIREH) g MmN TRF D 0
+ % B > = ex g4 ¢ 5 NADPH/NADP, FADH/FAD,
FMNH/FMN4-NADH/NAD: 52 5 > &S 41 5| w2
b o E i d ~ B % kM aresorufin o Tt > 1 ELISA

reader i ;p| 2 A570nm(:R & i) f-600nm(F it g )ex ek
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Jo

Tk
da

x 100

¥R 2 (ODs70-0D 600 )

EHE e ek B AT
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2L
® ? o%?..eﬁ‘ )
1.%] % SCF "'z SCF "%t 7]
% & 2 SCFA F1K3+5°:4 2 3’34513 » /PCR# # SCF "*'& SCF
FISDNAY f 0 ¢ 5513 F F Cla 1T fE S = 3RS 8]

3+ =

ETTRS

EHEF G % g (stopcodon) s — 5 F 6-His® B {8 £ 4 b

b pAs o L #H & & %% SCF T ws « SCF 1®ws « SCF 1*6His

-

% SCF “'®6His - x #- 1 1448 DNA % £ 78 3 yT&A vector o

d *yT&A vector*:5°=8 5 T » 24 i 4 * tag DNA polymerase ¢
DNA® B3 E 5 e A2 TAT 4 RIZ > -2 3 e i Fl8E ~
T-vector » I & 3E 14 A& F1 & #5234 4% » T-vectorz Ftk (Bl ) £ f1*
'A ez % Cla 12 Xba |42k 54 T-vector*> = {8 » & » & R { #
PpPICZaC - d **pPICZaCt F 7 A=4> % #5 + (start codon) » 2% i/ & 7 4%
»insertz. 8 s v 59 fdl PR ] e b 0 RS IRk > ] A5 =8 primer
5407 - B EF ke T ¥ X PClal A EEr 0 @ 358 dprimerzk 3t
2 F B g 3 (stop codon) » #E S Fev 4o (B]- )fror 0 B A & FEER e

4 £ F]+ gsignal peptide & £ o

22 * AT K IpPICZoCT ¥ E TR

AP G e B AF R AT Y £ GpPICZaC # # 7] 3/ DHSa
¢ o 1% E colichg B4 FIAPEAE2 4 o gL UpPICZaCH 48
e pEer = (Cla | £ Xba 1) § 157 I 2L ] % £ ghcloning site o 1] #*
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BT chinde %73 o BE2F 3 kAT R EPPICZaC {4 # 4 1)
DHSa® - # 1% 325 g/ml Zeocine: LB plateis- 4 % » X 2

r2colony PCR (primer % 5’AO0X 1% 3’AOX | » ¢+ s vector}t & 7] » &%

=%

TR FIR Ssizett o 4 588 bp)(W N~ - )2 UHIpERE R 3
(restriction enzyme digestion) - £ # Cla | # Xba I#-insert*» = » | &7
;E*%{@»ﬁ é'Iéi’%'%;é%ﬁ;%ﬂ(%i‘ J—‘Z-) E-FI\LJﬂ'Fﬁ‘7 19";4

P2 P ADNAZA A 4 o

&ﬁgﬁﬁAﬁﬁﬁﬁﬁﬁi+i%$%m

B B A3 R ] Y B epPICZoC{ R 0 1 Sac I £ 7 2
= B & (linearized) - 41 * 7 5 3t (electroporation) s~ ;% » 1 e iR 3
# (homologous recombination) i 32 #& 4| 3 X33 competent cell > I ] *
%3100 g/ml Zeocine:YPDS plate s~ # & iE » &7 345 3~THhig
78 ¥k 0 #X {5 12 colony PCR #¢3E © 7§ insertdd » X334 ¢ 48 2 F
(primer % 5’AO0X 1% 3’AOX | > ¢+ % vector } B 3 » eﬂf 7 A F A Esize
b0 Jsf vt 588 bp) (BT ~+ ) LA A A FHFR 0 F Y
HAANFR KRR 30 T FFR o Fl 5 pPICZaC 8L 3 3
a-factor» v &_k p Saccharomyces cerevisiae a-factor z_signal peptide >
TP AR AT A AR R ERARARE 2k
FTHApr > PR R At FRTT 5 e b g o

SDS-PAGE 4 45 pPICZaC/SCF ''ws - pPICZaC/SCF '™®ws -
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pPICZaC/SCF **'6Hisz pPICZaC/SCF *®6His (B~ 4 ~= L =) - 4
¥ £ ™ Western blotF/z 3o Fth 2 2 & 2 v F A F MG
SCF"'6His4rSCF'®6His - # 2\ i {z & SCF"*'6His{-SCF '*6His}
EABEARE L FY FH A 45 50-12-24-36-48-60~ 72
84 ~ 94/ FF T & R v b ek e 0 B W TCA  (trichloroacetic acid )
ST o B 15 3~0 ~ 36 ~ 60-] FF 4 A run SDS-PAGE » 12 Anti-6HisuA
#Western blot~ 47 (Bl= + ~ Bl= + =)
4.41* Real-time PCR Z_& high copy number @
A #7 7 #= = 1 Real-time PCR ;#|SCF copy number » & 35SCF*!z
SCFl'lﬁsvg UORRAEA FE R Ethc F F GE € BSCRRY F A B X
T2 Fffe sk dp AP orket 2513 S8 F R EESH NG
B|SCF"! & SCF**2_real-time PCR% 12 » = 74 3 1§ 4| SCF2. CP & ([
Sz o te) e AXFHRAOBIAT S B 5 3~ SCETH
A SCF a2 FRE e~ B AR E > WY B ARIRIT2 0 £
F AT R AR o RS L e 0 R {1 106 @ AR
1 BPrpk B 2 1x10% ~ 11076 4 e 17 5 TR S pRsaE
Rz %% o M1SYBR Green % % sk ;¥ | pFig {7 dissociation curve
fed > BEBFSCFMASCF @A L 2 k2Tm @ A Y s
84°C #282°C » 24 B ‘o (A 4rtemplate)*treal-time PCR SCF™'® 5
4013 TRPE > ¥ X R FAEF P2 (W= L=~ - ~w)o KSCF™

ﬁ ﬁ*ﬁl 3%;Lamcpl E}'_\ ’ SCFl 141% 7E "’",}:%3%{}(:‘) & ﬁxf'ﬁ_ - ,?ff\
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SCF'%4 7 Fth1-T8:7Cp & 7 2 » SCF ™ 58 FIR7H.CpiE b 1 >
% 57 # copy number % > A7 A P E R - AR RE B E AR
(Bl= L3 ~= L) o % ¢ aSCF ™ & Melting curve £78°C =% 11 7R
peak > % % 513 (primer) ¢ 2 = dimerz 4z (Bl- - = B)-
54 4Mz ¥t €2 SCF

% 4] * Real-time PCR 4 % £ SCF'* ws2 SCF"'%®ws & i * #

poecopy number#ic g 5 0 PE C R EH R ST d A RE e

N

SCF3-9 & % high copy number=rFtk s - F1% 2 fEf ~ £ 2 A% Ak
22 F ®SCFE-v (W= L3 ~ 2 L) g a@milr g
3 “,f%;’; e TF R bR

b it £ wSCFM 4eSCF™ ™ vz 1 v ik B E an -k ivr 492
(Hydrophobic Interaction Chromatography; i§ f-HIC) % £ 3+ < 3 £,
& 4772 (Q Sepharose; Amersham Bioscience) - 7 £ » L #-F # i

A

ik %5 ¢ (Millipore Centricon Plus-20) ¥ 4% 3 =% - 7 3 0.01M potassium
phosphate ~ 1.5 M ammonium sulfate » pH 6.0 » 3% % £ &% #&iF % ek
etk &3 » (apply) phenyl column > ¥ r20.01 M potassium phosphate
buffer, pH 6.0 # (elution)tk 4 & F 12 + # Zx > ¥+ 3% & 7 § SCF
ASCF ™) Aqc B > I * K 4% % # % 7% + 0.01M potassium
phosphate, pH 8.0 > & #-4& ~ £ & » Q Sepharose column > 120.01M
potassium phosphate, pH 8.0, 1M NaCl;* 4% SCF'* % SCF"™ (g -

S v BN ) e Efe s B 1S hF-d B 11 15% SDS-PAGERR AR H R
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(W= +4)e
6.41% TF-Lim#e & 45 3.3t R SCF'*4eSCF "z k2 4 $ 21

%gr} # A Lu(Lu et al., 2005) e 4L 4 > A i E HTF-1 cell line
rSCFYlz SCFL165,2 S A 2R o Juﬁof._ + w SCFY 141? SCEY 165}
B R 7% i (stock solution) > 4 %] % 50 pug/ml ~ 20 pg/ml ~ 10 pg/ml % 1
pg/ml > #-TF-1 cell32 % %96 well plate(1x10%/well) ® > & Bwell 4 &) 4
*F F ik B e ul stock solution #2100 % 8 » 33 &£ T = {8 4c > Alamar
blue » 51824 hrsts 1 iR]ODs7g % ODggo! A 5 & Je. 39 B 2 4 i3 12 (7r
R A EME) e 5d 2 A FHEE  TRERI 0 b 2 R RIEAE D
£ 2 SCF ¥-9 & «0TF-1 cell & 5 dose-dependentf # sz % (Bl =
L) B F o AR RSCFMMAIE A FERT 0 b LG MR
£ B (p< 0.0001 )(B= L)@ SCF'™AaT2 ik ™ » 724 szt
B P AEF LB (p<0.0001) (M= +) & SCF ™ gSCF™®- %2 4 4
EH o &% %10 ng/ml ~ 20 ng/ml ~ 100 ng/ml £ 500 ng/ml:fF;m ™ »

LR EE S O

741 TF-Lim%e & 4514 RSCF W {rSCF %2 k2 g2 1 &
717 ARl HEEAEQ00ng/ml) ~ F 2 pERE (- 4 4d) &3 RIER
(25-50° 7090110 C) & 4c#t » 4 o FZk A ptiE L kg
Bl -+~ 22100 ng/ml T > SCF*4eSCR®a & 2 s § & 4
£ B o #i isend wSCPM™ 2 SCRM 4 4114 > A ) 4e » TF-1
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cells » 3 % 4% {4 4c » Alamar blue » 5824 hrsis % p|ODgyy %
ODggo » L% % SCF'* 2 SCF™'® g 5 (f @47 4 114 ehim e 4 35
Fiwa At B4 A e B2 X2 B4 T RAFISCFT® 3
GirFERSH T AET o 2P EEIDENSCRTY Mz - ) -
728 % o A F R A (100 ng/ml) ~ FEEA(90 CT) > htefia
FPERF(0~2+~10~3060- 1504 48) » gLz ¢ = SCF"' z SCFM®
A ¥ dmre 3 i o M- wSCRY 2 SCRY® A w b 3 e B
{8 > 4 »TR-1cells> 3 % 7 % & 4c » Alamar blue » %24 hrsts
#/ODs79 % ODgoy A 17imie 3 # Bt o B 7 X 2 % % » 7 AT
SCFY%° 0 w] .90 C4r #4104 485 2445~ 104 4522304 48 0 2 $ 7%
P3eF 2 SCRM, v 8 g sy 2 LA F £ B (p< 0.05 )(B= -+ -
A) o £ FH W ERSCFM™ A H 2 8 A0 C) > 4e#((0-~2~10-30-
60 ~ 1504 )15 » S AE T fde L A 4BtS 0 A B EM BT B
3R EITHEFALAR(p< 0001 ) AR FA(RZ =
B) o F BL.SCF"™® & B % 8 (90 C)» 4c#(0~2~10-30- 60~ 150
AAB)IS 0 BT AR LA EHARLTE B KR
TE R ¥ L B (p< 0.0001 ) > # 48 R SCF 3 4 (B = L =
C)
7.3 % = ~ A PRl L E 2 SCFH e SCF™® = ¥ &7 I & (25 »
507090 ‘C)% # I & (500 ~ 100 ~ 10 ng/ml) ™ 4c £ L A 45 1 ‘m

R A A2 A5 o - e SCFY™ 2 SCF® s 4wl » TF-1
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cells > 3% 7 % {44 » Alamar blue » £1iF 24 hrs {3 i 7 ODgyg %

ODeoo A 17 imie 3 2 &2 » € & SCF™™ 2 SCF™® 4 ¥ 4.7

-

PEREZERE RIS NwmEd GHER B2 22 5% 8T o

5

SCF™** 2 SCF™® & % ik & (500 ~ 100 ng/ml) = 7 i & (25 »
50~70~90C)™ > A F ey T AR > ORI B (B2

)o

L

It

-60 -



A

e d L FFoH i A B IV e a4 Pl £ H
Fidn dfime 2 Bimie 99 X iz 2 B 4 % WPz o j$_1994 # (Langley
etal, 1994)% 4 # £ 4|* Ecoli:E7m4 M3 b 2 B e sSCF» # i 2
F2 3 F SCF g e R iRtk v hbl f& o d 20 i SCF H 48 en3n
A oa A+ EEEE Cysd-Cys89 ~ Cysd3-Cys138 » #7140 s i A w7
7 J£_N-terminus 3%~ # ¢ T(truncate or delete) &% C-terminus % 4 # 'J",f ’

‘L%]’}IFL %L ":lﬁ%%

IR

3 SCF ehE (2 55 5
(Cys4-Cys89 ~ Cys43-Cys138)"ifiT B 45 44 > % B > #r& A kehd-
60 P imo B 4 RSk i R AR A T % o 8 SCFYM 4o SCFM®
fgﬁ;;g@ 41* E. coli & meng—v & ot > SCFM™L 24 72 g
SCF"™® ihjg s o & % » A g * LC-MS/MS 1§ jp| & 2 SCF'™ &
SCF''® i3 8 » ¥@gd 5 ¢ e SCF™ & SCF™2 #ma » 75
B A - L HERAMAT U KD ERARLED B SR
A Fov FEF RIT R0 P& MU B9 FAL B G - EAE R &
A B~ FR A - i peptides > @ F & d-v H et A 4 <0 peptides £ §
Bt £AF s € 2L | EAEE R LA AR Ul S
Ak eh SCF M o SCF P wrdepr gz 43 £ 5 00 o

f1* Real-time PCR % = & f¥* [ copy number > 5>t 4 2

v T A R P43 Stardand sAR M il 0 BIFARIRIT 2 4%4F 0 @
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Sample DNA Jk & » 48 & 4] ] 10~20 ng/ul #4% - ¥ & 44248 standard
# ¥ - @ % Real-time PCR % & ¥ % pichia-derived SCF*** ws # >
Melting Peaks 3= = (lB]= + = B) > NTC (Negative control) & Tm &
78.33 i+ > 2 A1 3R peaks & o gt = F BT+ chprimer € A5 = dimer
formo & f pt =X F B ¢ IR 0§ stardand #7ié * eng bt (A F Bk
0%~ 10%) > primer je & B e % dimer form > jeid &% & SCF**.1 ~
SCF™™-2 & w @ aAple i » fRecd PRz 32 27 0 E R
¥ ¥ - ®BA7503 primers £ 3% % Annealing pF i & o e § 0t - fA R
AP RE RS o R o
41 # Western Blotting ¥ 4 47 ¥ F#7 4 M eh £ ' SCF*'6His
1 SCF'®6His » # s 381 k 2 s A A 7| % & /% > 9] * Anti-6His
FRE > A g SCF M6 His & 7 en.5% % £ double band » @ SCF'®6His
Asingle band > &~ 78 ¥ i e p Fl 0 oA BEER AR ST Mo T
A PEAL efe R - P75 #7021 ¢ i Tdouble band i & o et
v 7 3 BE AL enfi% % (deglycoprotein enzymes)i& — # FE P o
MEF ¢ AT * P SCFA $ i Man 2 §3E # Trypan bluefr

Alamar blue % 3= SCF*! & SCF'® = = 44+t tmwe £ F 4 3 2 %

2 4B o B % Hm o SCFT BSCF™®a & 4 pizitap g (B= ) -
Flot o AP - B REW LF o S AR G LR o 2

Y RAERY 0 AR RSCET AR ¢ Fwtel B F A g0 A

KA g BT % PR 4 E 3 & Lt & kR R.SCRaE I 0
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(Mouriaux et al., 2001) % * # % %= 7 ¢ #F IR > T #-2d % fm e 3
s B zpelletis » @ * AN NaOH:% f2m%e > £ 4] * ELISAR] €. ODyss

FLBEZ ¢ F 4 2 F (T L HUSCRELE § B en 22— o 3T E

|
o
442
Ty
E
o3
3
M
A
W
=
S
-
A_
-
b
)\4_
>_\.
1)
A%
ke
&
T

hd-d TG N EHT 2 AL Q Sepharoser] £ Bl
d 2rSCFM™ 2 SCFM A & gl 18 5483502 4 » #7124 & 44
it prbufferz. g if i iF i+ > & w|plzEbuffer -.pH 6.0 ~ 7.0% 8.0£2 SCF<h
a4 o B ISCFM 2 SCFM®° % 4 pH 8.0p% » 22 Q sepharose.s &
i B g - e den TP HE3d SCFE F A gtk o

% SCFY# 2 SCFH% 5 FAOBBLEF R A PPER LS K
SCREM s 7¢ (Bl= L) iEt £ B &< k& —100 ng/ml » s
BRTBAATER  REAPRF - FRF A LATER
(100 ng/ml) ~ B T pF Y (- A 48) > &7 ki & (25°50> 7090 110 C)
Ll bk LR ’}:’TSCF“M 2 SCEL165 4 95 45 R ﬁ;ﬁ»b%
B25 C~70 CHheftt k> % €% Mwmiechd Ha 4 4% > @ 38
B %290 C~110 Co A% se g BT i o 24 SCF"'®7 4 4 iz fv
R B AR T 5 rpend i 4 % SCRME 4
BAB 457 atefilame » SCF™®n o 2 4 1L SCFM { B4 e

o B Ak B R0k & (100 ng/ml) ~ B 2SR & (90 C) o e
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#7 P (0-2+10+30+601504 4) - %A ¥ SCF™* 2 SCF®
e d g it e A Y SCRE #2090 Cre#0~304 4H 7 > v L5
B2 A oAUk B AR I e e s S ARE > @ F e B R E F]30~150
A4 ARE R G R TSI e~ SCRePip R - R (] e in e
4 v 4 E 5100 %) o #SCF %4 #2 (0> 21030 ~ 60
A ) BB A 1604 4TS ot B e BAcRPERF(0~2~ 10~ 30) %
£ 4 = 3pStar markr kg F 1 L B o BSCF 4 # 2  pFRF(0~210
30~ 604 )4 w241 1504 4B O i NG B = BAcRERFO2-
10)E 5 & $gStarmark, 2+ kg F A B o dodk o A A Ao A PER ot
oo B e H k& (100 ng/ml) ~ B R K (90 C)efps B 2h(4e £04
et B304 ) RE PR » B4 EEP LB > SCF®mr 24t
SCFl_Mli = mz%%ﬁa““: h’“ o ﬁxfb . /?J T - ’%SCFl 141,1: SCFl -165 2 4 A P\—:’uy_

K (25~50~70~90 C)2 # F kA& (500 ~ 100 ~ 10 ng/ml) ™ 4v £ + &

\@;

(8 fmre A2 A 4T o B % B n SCFY®(500 ~ 100 ng/ml)4e

SCF***Y(500 ng/ml) ;8 & (2550 C)P¥F » fmoe 4 Fialtd P &g+ 2
F2 5 47090 CPrr> 2 EReNSCFY 2 Hav 4 TH(B=L2)- 2
BA T A SCR M eSCR ™ g i it 0 & ¥ A 26~50C B
H A wrend Fac 4 o Ed B R 3 1)(70~90 C)T o kw4 3
W E BT R RS £90 CL P e 2 a4 A bt
WA B S dladpk o BAERT & R 445 LSCRT SCRY

KAER_ o AR T gy - FSCRIsRF B S BR R G wmie s
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Faed R F o £F 55 BSCFEME 53 BA SN Fangt > R H
ER P R RIS T IR

" R < )‘;Jq AEF 5 % - Bl4FEtpichia® % rhSCF 5 2 38 gk
v oot g4 2 (1% E.coli4 JLSCF 2 SCF'® 3y ) A3h <
¥ ) #SSCFeh2 4543 5% 5 % 4 £ * [PH]thymidine= ;2 ip] %_>
SCF"™++10 ng/mlik & # & vt % ++SCFY1%°(102:100)(Langley et al.,
1994) ; @ ~3# = » 41 * Alamar blue¥ * & &2 ks 47 > £10 ng/ml
P> SCF™r SCF™™ iz 3 4 215 2 P &8 » &% & A& 500 ng/ml
pF > £ SCF™™z 4 3 - SCFY, & £.100 ng/mlpF » p|SCF %= 14 3
WSCFM M, @ FREARTI < A REF] AR

- FAR 7 o - 4@ % > [PH]thymidinert Alamar bluef i i f ;2 i

P

P

o

B
%
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LA pe2 FA R k% /9 7 2 & L) thSCF 2 rhSCFH®
241 R S EAR D ke SCF* " \ws 2 SCF'1° s » = o

band % & 4 > **£4]* Western Blotting 7328 % SCF*'6His %

—mde

SCF'®6His £ % » £ % g band 3 % » % % & 7 SCF*'6His + £ 3

Bband % > > AT TR AF AR - Bk - HT

* MASS % 7 2| FE Rk % % A T FEES o

3.4 % et & 24 ) pE4e » 1% (viv)Methanol % 4 8 i 4 Time

course » % L SCF™™ 2 SCF"®® 4 % 72 | 4 mE 5 5 -

440% gk 1T Kdrik S EE o E A A pH 6 0 B 1Lk Bt o

5.4 % Mg+ 2 HeAn & 472 Q sepharose it pF s iE i yrd] A& pH

8 it Ek & dF o

6.5 F¥T# WD ke rhSCF > Pl T B $HimPe 2 32 2 i 47

F1* Alamar blue assay » %% ik & (500 ng/ml) =i ™ » SCF 2 44

g % SCFY'® 5 2 8 1 (100 ng/ml) ehfFim™ > SCFM® ja Mk 3 ¢

SCF1-141 o

7or s K SCRTM 2 SCR™™ 2 Mg ad » ¥ BRI (- A 48)
z kR (100ng/ml)~ @ 7 g B T 2 AR ko SCF® 48 % {4k

# 20 SCF™ o 2 & B %8 & (90°C) % ik A& ™ (100 ng/ml) 2 #: 48 T2 -

TR T LSRR R SCRTR AR (e R 30 A 4B)% B
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* SCFs fe e 0 30 & 4815 7 F s fR REES RS 3 SCF+4
2 SCF™ A2 pER -3 FER ~ ftt AP RT 2 AE TP

%3 o SCFUI° 38 £ it SCFY .
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1 ~ W% ek

Soluble SCF

1 165
sSCF 1-165 ws

Soluble SCF

1 165

Soluble SCF

1 141 sSCF 1-141 ws

Soluble SCF
1 141

BT =5CF 1-141 6BHis

B- ~ 2 AR A7 £ 2SCFE-Y T 7 & B
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YT&A 35 7 28 B 3%
LacZ Kpn1(434)
—— \ Smaliq3n)
Eco RI(441)
[Hind III (448)]

T7 promoter

AP — [Bel T (452)]

YI&A A\ Bam HI (458)
||',|... X
2728 bp .-'IH ‘;:\\ Xbal(466)
W
\\ Sal(472)
\' PstI(482)
' HindIII (490)

Multiple Cloning region 434 to 490

lac Z gene 511 to 149

Ampr gene 2528 to 1671

T7 promoter 402 to 439

M13 universal primer 359 to 375

M13 reverse primer 528 to 507

The map and sequence reference point of the yT&A cloning vector
(copyright Yeastern Biotech Co., 2010, All Rights Reseved)

Bl= >~ AT 2 R YTRASRGE
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The restriction site
between Not | and the
myc epitope is different
in each version of pPICZ:

ApalinpPICZA

Xba | in pPICZ B
SnaB | in pPICZ C

(copyright Invitrogen)
FHPPICZoC ¥ 4 5 T Rl !
1.5’A0X1: 2 AOX1 a3+ » 5P M ESv A AP L
Flo 3 3 ERE - URIps ey 0 F i p R 714t~ Pichia
7 18 -
2. a-factor : P~ p Saccharomyces cerevisiae o-factor z_ signal
peptide » & P & Fv ¥ 11 Ao a3 fmbe oh o
3. c-myc epitope : — v Fu AT A o @ A2 Feo T
B ARTRL B e
4. AOX1ITT : AOX1 e ik 3 o
5.PETF1: p%* /¥ Shble ifk Flgzd+ o
6. PEM7 : E.coli ® Shble A Flix# 3+ o
7.Shble # 7 : ¥ xZeocine™ » #E.coli £ ps* FéiE -
8.CYCLTT : % Zp%* f7¢ Shble A F]& ik + o
W= ~ A7 g AT % 2 AR pPICZaC2 ¥
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1000 .
750 -
500 =

250 _ SCF

Lane M: 1 kb. marker
Lane 1: The PCR product of SCF* ws DNA fragment(~423 bp)
Lane 2: The PCR product of SCF***'6His DNA fragment(~441 bp)

Bz ~ EERT AR KRARTY PCRE#SCF A 7 ¢ £
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1000
500

Lane 1: 1 kb. marker
Lane 2: The PCR product of SCF*'®>ws DNA fragment(~495 bp)
Lane 3: The PCR product of SCF*'**6His DNA fragment(~513 bp)

BT~ rEER R AR AR PCRE HSCF A 7] 2 &
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FL39 =
ClaI
449 Stop XbalI
codo

446

yT&Avector

2728 bp

Clal /Xbal Clal

3300 bp —
2800 bp —

500 bp

-78 -

P

yT&A vector
2728 bp

Clal /Xbal Clal
3300bp - —_
2800 bp

500 bp
B 2 SCRA T F 4



SCF  cDNA

k

Cla [ Aba I

yT&A

vector

<5

pPICZa C

pichia vecto
Cla [ Xba I

Ligation

Cla I Xba 1

pPICZaC

pichia vector

Bl A7 b P ESCFA R T 2 R infe
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1 2 3 4 5

+1 PPICZaC/
SCF1"1¥ws

Lane M : 1 kb Marker
Lane 1~5:Colony PCR result of pPICZaC/SCF**'ws amplified by 5°AOX I
and 3’AOX | primers(~1011 bp)

B ~ ~ r2colony PCR# #.SCF*'ws DNA % £ #_% 4 » pPICZaC %

o
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(bp)

4000 —~

1000
750
500

250

» PPICZaC|/
SCF'-1¥16His

Lane M: 1 kb Marker
Lane 3: Colony PCR result of pPICZaC/SCF* 6His DNA fragment
results amplified by 5’AOX | and 3’AOX I primers (~1029 bp)

B4 -~ 12colony PCR¥ #L.SCF*** 6His DNA % £ %_% # » pPICZaC %

A
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1000 —, pPICZaC/
750 —* SCF'1%5ws
500 —

Lane M: 1 kb Marker
Lane 1 to 4: Colony PCR result of pPICZaC/SCF**ws amplified by
5’A0X I and 3°’AOX | primers (~1083 bp)

B~ ~ rzcolony PCR# #SCF"'® ws DNA % £ ¥_% 4 » pPICZaC % T

fu

-82-



(bp)

1000 pPICZaC/
750 SCF1-165
500 6His

Lane M: 1 kb Marker

Lane 1 and 2: Colony PCR result of pPICZaC/SCF® 6His amplified by
5’A0X I and 3’AOX I primers (~1101 bp)

B+ - - colony PCR# 4.SCF"'® 6His DNA & £ #_% # » pPICZoC

EEIR AL
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(bp)

4000 pPICZa C

1000

500 SCF'-1ws

Lane M: 1 kb marker

Lane 1 and 2: Restriction enzyme digestion of pPICZaC/SCF"**'ws with
Cla l and Xba |

B+ = ~ 2] £ Cla 122 Xba 1r2:aSCF ™ ws DNA Y £ 2% #

» pPICZaC# A48
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(bp)

4000

1000

500 SCF!41 6His

Lane M: 1 kb marker

Lane 2: Restriction enzyme digestion of pPICZaC/SCF**6His with Cla
I and Xba |

Bl = - 24| fF % % Cla 122 Xba /232 SCF*'6His DNA & FL 8.7 &

» pPICZaC# A48
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(bp)
4000

1000 s
500

——» SCFL185

Lane 1: 1 kb marker
1-165

Lane 2: Restriction enzyme digestion of pPICZaC/SCF 6His with Cla
| and Xba |
Lane 3: Restriction enzyme digestion of pPICZocC/SCFl'165 ws with Cla |

and Xba .

B L= - 24| pF i 2 Cla 122 Xba &£ 32.SCF ' ®ws 2 SCF'® 6His

DNA # & &% # » pPICZaC 4 J§ 4
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SCF!-#1 6His

Lane M: 1Kb marker

Lane 1: Positive control of X33, AOX | gene is approximately 2.2 Kb.

Lane 2-3: Colony PCR results of transformants amplified by 5'’AOX | and
3'AOX | primers. Add 588 of these products to the size of SCF***! 6His to
verify the PCR results (~1029 bp)

Lane 4-5 : Colony PCR result of transformants amplified by 5’Cla | SCF

and 3°SCF* 6His (~441 bp) primers .

B~ 7 ~ 12 colony PCR #£3% SCF ! 6His DNA % £ 8_F @ 4% » @

FRpES A TR
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1000
500

PPICZaC - SCF' 1 s

SCF!-14' ws

Lane 1 1kb marker
Lane2~4-~6~8-10: Colony PCR results of transformants amplified by

5'A0X | and 3'AOX | primers. Add 588 of these products to the size of
SCF"™! ws to verify the PCR results (~1011 b.p.).

Lane3~5~7~9-~11: Colony PCR results of transformants amplified by
5’Cla | SCF/3* SCF ws (~423 bp) primers .

-+ ~ 14 colony PCR 7z 3% SCF'* ws DNA % B &3 = 4t~ 7 i

pE* A TR
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M 1 2 3 4 5 M6 7 89 10

1000
Ber SCFHE‘S
st 500 6His

6His

Lane M: 1Kb marker

Lane 1-5: Five colonies PCR results of transformants amplified by 5'AOX |
and 3'AOX | primers. Add 588 of these products to the size of SCF**®® 6His
to verify the PCR results (~1101 bp).

Lane 6-10 : Five colonies PCR of transformants amplified by 5’Cla | SCF
and 3’SCF 6His (~513 bp) primers.

B+ = ~ 12 colony PCR #&za SCF™® 6His DNA % £

W

L g h T A AA T
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VNERITERY, M 8 910 11 12 13

1500

1000 il

Lane M: 1Kb marker

Lanel-7: seven colonies PCR results of transformants amplified by 5'AOX |

1-165

and 3'AOX | primers. Add 588 of these products to the size of SCF ws to

verify the PCR results (~1083 bp).
Lane8-13: Five colonies PCR of transformants amplified by 5’Cla | SCF and

3’SCF ws primers (~495 bp).

B~ ~ - 12 colony PCR 723 SCF"'® ws DNA % £ &

B E T R A I
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M O 12 24 36 48 60 72 84 96 hr. «
(kDa)

66 == ’
45

35

25

18 - ‘ SCF!-141ws

14

Culture supernatant aliguots were subjected to SDS-PAGE.

Lane M: protein marker

Other lane are samples were taken at 0, 12, 24, 36, 48, 60, 72, 84 and 96
culture time (h) after methanol induction, respectively. Gel was stained by
coomassie blue. Red frame indicates the SCF***'ws had integrated.into

the alcohol oxidase promoter (AOX 1) locus on Pichia chromosome

genome.

M-+ 4 ~41* SDS-PAGE 4 7 & = SCF " ws |- # 3% # 4 42}
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M 0 6 12 24 36 48 60 72 84 96 hr.

- ——

(kDa)

SCF'-'416His

3 ——

NSO oG RO

0 36 60 f{hr)

1141 G “

Culture supernatant aliguots were subjected to SDS-PAGE and Western

blot analysis.
Lane M: protein marker

Other lane are samples were taken at 0, 6, 12, 24, 36, 48, 60, 72, 84 and
96 culture time (h) after methanol induction, respectively. Upper was

stained by coomassie blue staining. Lower was analyzed by Western blot.

Red frame indicates the SCF*'*! 6His had integrated.into the alcohol

oxidase promoter (AOX I) locus on Pichia chromosome genome.

B=- - -~ f|* SDS-PAGE % Western blot 4 5 & % SCF***! 6His -] &

# L
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(kDa)
M

66 N
45
39

29
1 8 —* SCF!-185 ws

0 12 24 36 48 60 72 84 96 hr.

14

Culture supernatant aliguots were subjected to SDS-PAGE.
Lane M : protein marker

Other lanes are samples were taken at 0, 12, 24, 36, 48, 60, 72, 84 and 96
culture time (h) after methanol induction, respectively. Gel was stained by

1-165
F

coomassie blue staining. Red frame indicates the SC ws had

integrated into the alcohol oxidase promoter (AOX 1) locus on Pichia

chromosome genome.

B= L - ~|* SDS-PAGE 4 5 € 2 SCF"™® ws /| 3% & 4 712
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(El?a) ‘M 0 12 24 36 48 60 72 84 96 hr

45
35

)5 —» SCF'165 gHis
18
14

0 36 60 (hr)

SCF!-165 GHis @oaP| 5kD

Culture supernatant aliguots were subjected to SDS-PAGE.
Lane M: protein marker

Other lanes are samples were taken at 0, 6, 12, 24, 36, 48, 60, 72, 84 and
96 culture time (h) after methanol induction, respectively. Upper was

stained by coomassie blue staining. Lower was analyzed by Western blot.

Red frame indicates the SCF'®® 6His had integrated.into the alcohol

oxidase promoter (AOXI) locus on Pichia chromosome genome.
Bl- - - -~ 4]* SDS-PAGE % Western blot » 45 £ 2 SCF'® 6His /|

B EA R
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(A)

Results

R

B EAAEEA

Pos
Cc1
Cc2
C3
C4
C5
CB
c7
Cc8
Cc9

Amplification Curves

— C1: NTC
— ce: 100

—— €2 10000000000
— C7: 1411

C3: 100000000
—CE:141-2

C4: 1000000
—Co:141-3

C5: 10000

43857

39.887-

35.887

31.887

27 887

23.887

Fluorescence (483-533)

/
19.887 /
/

15887

/

11.887- 4

7.887+

3.887-

-0.113-F—==

1234567 8910111213141516171819 2021 222324 2526 27 2829 3031 3233 34 3536 37 38 304041 4243 4445

Name

NTC
10000000000
100000000
1000000
10000

100

141-1

141-2

141-3

Cycles

Type
Unknown
Standard
Standard
Standard
Standard
Standard
Unknown
Unknown

Unknown

CP
36.52
10.27
27.28

=40.00

36.16
35.88
>40.00
26.43

Concentration

Standard

1.00E10
1.00E8
1.00E6
1.00E4
1.00E2

(A)Quantification of SCF*** gene amplification by a SYBR-Green |

assay.

Genomic DNA was assayed for copy number of the SC

1-141
F

gene and

non-template controls (background at the bottom of the graph) using the
SYBR-Green | real-time PCR assay. SCF*** from the Pichia cell was
used for this experiment. The lies in the log-linear phase of both PCR

reactions, were 35.88 > >40.00 and 26.43 for sample 1~3, respectively.
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(B)

Melting Peaks

—— C1: NTC ~—— C2: 10000000000 C3: 100000000 C4: 1000000 C5: 10000
— C6: 100 —C7: 1411 —C8:141-2 —C9:141-3

15.461 A

13.961 ‘

12.461-

10961

9.461-

7.961

6.461

-(didT) Fluorescence (483-533)

4.961

3.481

1.961-

0.461-

3 68 70 72 74 7 78 a0 82 E: 8 90 92 9 9
Temperature (°C)

Results
Peak 1 Peak 2
Inc Pos Sample Name Tm Area Wide High Tm Area Wide High
B | C1  NTC 78.33 | 21.94| 286 | 7.67
= | C2 | 10000000000 54958 3069 | 207 1486
= | C3 | 100000000 8506 3045 222 |13.74
B | C4 | 1000000 5498 11.36| 285 | 399
= | C5 | 10000
B | C6& | 100 78.06 2394 | 277 | BES
| | CT 14141 7769 |2331| 321 | 7.35
| | C8 141-2 7458 074 | 376 | 020 8483 213 | 253 | D54
B | C% 141-3 5448 2131 219 | 972

(B) PCR reactions. Dissociation curves provide a graphical
representation of the PCR product after the amplification process. Behind
of the peak in positive samples (SCF***!) suggests a single size product.
In front of the peak in the negative control sample (NTC) indicates the
primer will be dimer form. The melting temperature of each PCR product
varies and is dependent on its sequence and size. A melting temperature
of 84°C was observed for the SCF***! product.

B = - = 4| * Real-time PCR z_# € ‘& rhSCF"** ws 3 Copy number
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(A)

Amplification curves

3 W% Steraens T g
CFIe. g8 SCF-2 o CF
7 scEr ey

Results

Type CP  Concentraion = Standard

<0 | >1.01E10 | 1.00E10
1.17€8 1.00€8
1999 6.71ES 1.00€6
12684
1.00E2
3.30E6
5.90E6
247€6
91TES
281E6
8.76E6
11267

| A a am

Fluorescence (483-533)

B A a8 /0 a a8

Cycles

(A)Quantification of SCF*®* gene amplification by a SYBR-Green |

assay.

Genomic DNA was assayed for copy number of the SCF*'** gene and
No-template controls (background at the bottom of the graph) using the
SYBR-Green | real-time PCR assay. SCF*® from the Pichia cell was
used for this experiment. The lies in the log-linear phase of both PCR
reactions, were 17.50, 16.60,17.96 ,19.50,17.75 ,15.98 and15.50 for
sample 1~7 respectively.

(B)

Melting Peals

5 Seneie 8 5 Saeie 5 TG Saeis 10 Tameie 17
- 05 Semgie 21 010 Seamgie 22— D11 Semgie 2

it

iy
55y
{1

;;;;;

{4T) Fhoormcnce (43.53)

NTC

w ez o - ® w e ™

Temmperature (‘C)
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Results

Peak 1

Inc Pos Sample Name Tm Area Wide High
B A7 Sample7 NTC

B A8  Sample 8 1010 82.31 6.70 1.60 4.19
A9  Sample 9 108 8222 755 164 | 460
B A10 Sample 10 10¢ 8226 692 159 | 435
B A11 Sample 11 104 8226 703 169 416
B  A12 Sample 12 102 8235 | 488 | 1.37 | 356
B  B7  Sample 19 SCF1-165_1 8214 692 161 | 431
B B8 Sample20 SCF165-2 8215 7.11 | 162 | 438
B B9 Sample 21 SCF1-165-3 8210 668 162 | 4.11
B B10 Sample 22 SCF1-165_4 8207 740 163 | 455
B B11 Sample 23 SCFLl-165.5 82.13  7.38 1.61 457
B B12 Sample 24 SCF1-165.g 8223 739 | 164 | 450
B  C7  Sample 31 SCFL-165_7 8211 695 160 433

(B) PCR reactions. Dissociation curves provide a graphical
representation of the PCR product after the amplification process. A

single peak in positive samples (SCF**®°

) suggests a single size
product. An absence of peak in the negative control sample (NTC)
indicates the lack of primer dimer. The melting temperature of each
PCR product varies and is dependent on its sequence and size. A

melting temperature of 82°C was observed for the SCF**®° product.

- - = -4]* Real-time PCR % & & % rhSCF"'®ws ¢ Copy number
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(kDa) M 0 24 36 48 60 72 (h)

118 =S

66 — ™= e i

45 =

35

25 =

18 — {<- SCF 1-141 \ws
14 —%

Culture supernatant aliguots were subjected to SDS-PAGE.

Lane M: protein marker

Other lanes are samples were taken at 0, 24, 36, 48, 60, 72 culture time (h)
after methanol induction, respectively. Gel was stained by coomassie blue
staining. Arrow indicates the SCF***! ws had integrated.into the alcohol

oxidase promoter (AOXI) locus on Pichia chromosome genome.

= -3 ~f1* Fermentor = # % & %= SCF™'"ws 35 F
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(kDa) x4 01224 36 48 60 72 (h)

118—"“:'““_? "
66_— - L L ‘

45— .
35—

25_\.

18—

14— o

Culture supernatant aliguots were subjected to SDS-PAGE.
Lane M: protein marker

Other lanes are samples were taken at 0, 12, 24, 36, 48, 60, 72 culture
time (h) after methanol induction, respectively. Gel was stained by

1-1
F 65

coomassie blue staining. Arrow indicates the SC ws had integrated

into the alcohol oxidase promoter (AOXI) locus on Pichia chromosome

genome.

= L= ~4l* Fermentor < £ & = SCF™®ws 3-v
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(A) Phenyl column chromatography of SCF'-41

e

o

.I-. 2

(B) Phenyl column chromatography of SCF1-169

L)

4

\ 5

i

Sample: Supernatant collection of recombinant SCF***' or SCF'®

expressed in Pichia pastoris

Column:Phenyl Sepharose column (2.6 x 20 cm)

Flow rate: 1 ml/min

Binding buffer: 0.01 M sodium phosphate buffer, 1.5 M ammonium
sulfate, pH 6.0

Elution buffer: 0.01 M sodium phosphate buffer, pH 6.0

Bl= L = - 4% Phenyl Sepharose % 17 ¥ it € = SCF'** 2 SCF'®
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(A) Q Sepharose chromatography of SCF'-141

12
LS
M

(B) Q Sepharose chromatography of SCF'-16%

Sample: Active fractions of recombinant SCF**** or SCF**® eluted from

Phenyl Sepharose chromatography

Column: Q Sepharose column (2.6 x 20 cm)

Flow rate: 2 ml/min

Binding buffer: 0.01 M sodium phosphate buffer, pH 8.0

Elution buffer: 0.01 M sodium phosphate buffer with the same buffer
containing 1 M NaCl, pH 8.0

Bl o~ I IeaS A AT kSt £ gy SCRTY &
SCF+'®
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(kDa) M 1 2 M
45— :

35
-o'o.
i
- -

Lane M: LM marker

Lane land 2: purified recombinant SC

7.
18—

14 —

1-141
F

Lane 3 and 4: purified recombinant SCF**¢°

Gel was stained by silver staining.

Bl- -4 -~ 17 15% SDS-PAGE # 4% it {4 & 2 SCFY* 2z gCFM®
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(A)

o

kkE

xx |

cell viability (%)

7
.
é
?
/

]
[

0 10 20 100500 0 10 20 100500 (ng/ml)

scF 1141 scg 1165
Effect of rhSCF***! or rhSCF"'® on TF-1 cell proliferation. The TF-1
cells were incubated with various concentrations of 10, 20, 100 or 500
ng/ml rhSCF***! or rhSCF*® and change medium every 3 days. After
incubation, the cell viability was assayed as described in Materials and
methods. The effect of rhSCF***' or rhSCF''® is dose-dependent,

respectively. Results are expressed by meantSEM (n>6). The cell

viability was expressed as 100x (Sample OD570 — Sample

OD600)/(Control OD570 — Controle OD600). No treatment of SCF
sample is defined as control group and the percentage of cell viability is

set as 100 %. ( (*P<0.05 » ***P<0.0001)
Bz - 1% TF-1 dwee 245 5000 s & SCR7 4o SCR® 2 4 4%

1
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1304

_ —=— SCF 1-141
2 = —«— SCF 1-165
g‘ o
S 1154
=
@
Q

100 T T T T 1

0 25 50 75 100 125

temperature (C)

Thermostability assay of rhSCF*™**' or rhSCF**® on TF-1 cell
proliferation. The TF-1 cells were incubated with rhSCF'** (%) or
rhSCF-® (--) heated for ten minutes at the concentration of 100 ng/ml.
After incubation, the cell viability was assayed as described in Materials
and methods. The thermostability effects of rhSCF'® are better than
rhSCF'*, respectively. Results are expressed by mean+SEM (n>6). The

cell viability was expressed as 100x (Sample OD570 — Sample

OD600)/(Control OD570— Control OD600). No treatment of SCF sample

is defined as control group and the percentage of cell viability is set as

100 %. (*P<0.05 - **P<0.001 - ***P<0.0001)

Bl= - - I TF-1 % & 47 = % SCF* 4o SCF® & 7 & ps ¥ 2

ERT AL
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(A)

whE

(B)

cell viability (%)

130
—=— SCF 1-141
§ & . EEE —— 5CF 1-165
Z 115
=
[3+]
=
=  100-
O
85 T T T T 1
0 30 60 90 120 150
Time (min)
12u_ W
| *% | —=— SCF 1-141
| xx |
| |
110+
100- = —
30 T T 1 1 1
0 30 60 90 120 150
Time (min)
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(C)

ERR

120 I
— |
= 1 —— SCF 1-165
£ 1101 '
)
&
-
— 100+
@
(&)

a0 T T T T 1

0 30 60 90 120 150

Time (min)

Time course of thermostability effects of rhSCF** and rhSCF*'® on

TF-1 cell proliferation. The TF-1 cells were incubated with rhSCF***!( )

or thSCF''® (=) both heated at 90 “Cand at the concentration of 100

ng/ml. After incubation, the cell viability was assayed as described in
Materials and methods. The thermostability effect of rhSCF1-165 at 90

‘C, 150 min is significantly different with 0, 5, 10, and 30 min,

respectively. At the same condition, rhSCF1-141 is significantly different
with 0, 5 and 10 min, respectively. Results are expressed by meantSEM
(n>6).

The cell viability was expressed as 100x (Sample OD570 — Sample

OD600)/(Control OD570— Control OD600). No treatment of SCF sample

is defined as control group and the percentage of cell viability is set as

100 %. (*P<0.05 - **P<0.001 - ***P<0.0001)

Bz~ fI* TR-1 e & 452 % SCF ™ {v SCF™® A H 2R & -
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ERE BT T L SR

_ 130 —=— SCF1-141-500 ng/m
2 —— SCF1-141-100 ng/ml
2 115- —— SCF1-141-10 ng/m
E —— SCF1-165-500 ng/m
© —e— SCF1-165-100 ng/ml
Z 100- —o— SCF1-165-10 ng/mi
3 —— control (0 ng/ml)
85 T T T 1
0 25 50 75 100

temperature (C)

Thermostability assay of rhSCF*™**' or rhSCF**® on TF-1 cell
proliferation. The TF-1 cells were incubated with various concentrations
of rhSCF***! and rhSCF**®°at different temperatures. After incubation,
the cell viability was assayed as described in Materials and methods.

Results are expressed by meantSEM (n>6). The cell viability was
expressed as 100x (Sample OD570 — Sample OD600)/(Control OD570 —
Control OD600). No treatment of SCF sample is defined as control group

and the percentage of cell viability is set as 100 %. (*P<0.05 -

**P<0.001 - ***P<0.0001)

Bl=L= 1% TF-1m%e A 47 % SCF 4o SCF™™ &7 i A 2

Pl ERT B S i R AT
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