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SUMMARY

Recently, plant biotechnology combined with plant tissue culture techniques has
been rapidly developed to engineer crop plants. Furthermore, plants are very attractive
biological systems for the production of pharmaceutical recombinant proteins owing to
many advantages, such as mass production with relatively low costs, extremely stable
storage of proteins in tissues, similarity of translational modification machinery with animal,
and safety from animal virus contamination. The moss Physcomitrella patens is well known for
easy transformation, simple life cycle and the possibility of mass production. Therefore, it is
worthy of trying to produce pharmaceutical proteins through nuclear and plastid
transformation in mass scale with a view of industrialization.

In this project, we used bovine growth hormone (bGH) and erythropoietin (EPO)
genes for producing their recombinant proteins in Physcomitrella. First of all, genes for bGH
and EPO were introduced into vectors for the nuclear and plastid transformation. These
vectors were transformed into Physcomitrella via particle bombardment. The presence of
introduced genes were identified by genomic PCR and Sourthern blot analyses. Foreign gene
expression within transgenic plants were examined by northern blot analyses.
Over-expressed lines were selected and subjected to immunoblot analyses.

These transgenic plants were propagated in 20 L liquid culture system which were
newly developed in this lab. Plastid transformation vector for Physcomitrella were developed
in corporation with Nagoya university in Japan, and applied for a patent. Crude EPO
proteins from transgenic plants showed a little activity, though it’s activity was relatively
lower than that of positive control. Unfortunately, bGH activity was not able to be confirmed
with proteins from transgenic plants. However, bGH produced in yeast showed high in vivo
activity when it was tested for the growth of young carps. Transgenic plants from this project
will be distributed to other institutes for further application. In addition, Physcomitrella is
going to be supplied as a model plant system and a bioreactor for the production of

pharmaceuticals.
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(Protonema) (Gametophore)

(Protonema and Gametophore) (Bud)

<2g 1> Life cycle of the moss Physcomitrella patens.
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st WA B A A sl wrolA|Z 0™, Protonema$} chloronema el FASHA Aul =
55 fFASAT. Adv}ke protonemal £-& chloronemal tissue® Abggo] YWl
blenders o]&ate] o} ZA Zopxy AMgsgy, AZaAHE FHAI7]
di-ammonium tartrate 5 mM-S nitrogen sourceZ4 BCD 7]Eu]A|o] F7t2 FHF3| F
At Achui o] AHE-Ee AR Yol AZWA (type 325p. Cannings, UK)E 2
a2 fe 2AFAE Foja ik AdzRxe o8 A At e, ALz
At F Aol B&Hoz 224& &4 F7 Yte AHH particle guno 2 A
g AAT F AdufAed 23g $A € s dzax AAE 44 2 & 3

DA AFs = ABEL Ao g 15T @A-F AU Ex9] F

..{

b

FTAAETE AHESH7] St g AEAA A callusE FEsled Roe
o B Ev7h dark g3, wiASeA AdstA Agke 2Fd Ay A3t
of Atk 6Y AHE wYE protonema ZZL FHlsla, FAAJL DNAE
CsCl-purified supercoiled plasmid DNAE o] £33t} Tungsten 3-& Gold particleS
Al &Aoo 5 pge] DNAE w1, 25 ple] 25 M CaCl9t 10 pi¢] 0.1 M spermidine
= A7tste] vortexste] 10€3F Aol Folx DNA particles FulaAch fHzEe
Bio-RadA} A& (PDS-1000)8 AF8-3}9 0.1, PlateZ gene gung stopping plate ¥ 8 cm
A Aol AxA 712, 7+ 1100 psie] He oz Adstqct.
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3. A MG o]&H plasmid vector DNA

Hygromycin A3/ §Z2&5 2ztx 355 promoter, polylinker2} polyadenylation
sequences FAlol ZHE pLugdeb plitl6l1S 3 W fAz ¢ AFo] Agsigod,
spectinomycin¥ streptomycin A gA  FAA aadAS zZtir low plastid rRNA
operon promoter®} plastid psbA FA2}] 3 regiond ztE o7 QEA FAMTE W
HE A=2o] 7idste] ol &8syt FAAB = bGH f#2ket EPO RAAE HE
=A% Fol olE Aaaa

1. FAADA A 24

Al flelle AzaArt 28 glornzg, §AAd 228 g gojd Javl glo]
AedA9e 245 A2 74 - FAEL] FhRHol e WA &2
FEAEE HEAE BAT G T FAER] HiE WA &AM 104 Wl F o
A BAE vl Foza AR ARE AEsGT Aoz IAHE MAEL
reporter geneo WE-S HA3l3, plasmide] =Y Lol HEE Southern blot %
Northern blot, Western blot #4102 2]l ).

5. FAHEA AA dFuF
Az el e AT o719 /M o AHL AT YR ofF HF

o8 Aiko] 7tsittE Holoh 500 milel flaske] ¢F 200 mle] BCD wjAE Hrista
FAAGA 24L& blenderg Zola WolFa 125 rpmo 2 A&H o2 ujgshd Hoh

oF dFdvitt SHA o]E 0|75 L blender® Zi A&Zo 2 u%sgrh W%y %
Ao nAMIgE $Y93 27014tk 20L AxujFe AU FHE w59 TS 0
3}

ANz g de 01 M DTTE 38-8}E extraction buffer® 3Z3}1, ion exchange
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chromatography 2 2]t} ztzbe] =g wuldd] it 2a PAs =

2k =
A8l e Ie ggig

ne

Asgon, FAAR o7 U K827 £l o
& Fo) (2 AY), AxF fARY BE Aw

3
Vst ole B FABPAE FA5 AN RNA FFo)A w8 A2

P
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ol
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lo
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23s and 18s rRNA

<1¥ 2> bGH A A

(i
r
rigk
2
1o
=3
o]
5
=5
(]
=1
=]
=
Q
i
i
iR
)
>
o]
)
3>
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e
é
lo

[¢]
northern blot ¥X 23, wsz
T+

A wild: FAASHA e )7); Lane 1~17: bgh #3x} FAH8 o]7; (B

signal peptide sequenceE zr& pGAbGH15 & 2 43H4] 9] northern blot 4 A

THHEEC] %2 pGAbGH15-49} pGAbGHI15.7¢] = Axo Ak Lane 1~12: bgh
A FAAG 0]7); 235 and 188 rRNA: Y3 %] RNA H7]95 8 ol

~—
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PCRZ G2 ©9lo] 8oy 2= FAHS A %X A2E Northern blot 42 A A3
Wt Hybridizations $}8] A% probers, bGH2l 7% 540 bpe] dCTP-biotin® &
labeling#] 71 probe& AF&3}%H 3, EPO2 7$-+= 498 bpel dCTP-biotin®. 2 labeling®

probeE AR§-ahSh.

==

EPO

Control RNA

wild gl g2 g3 g4 g5 g6 g7 g8

<% 3> EPO & A A3 9 northern blot ¥4 A3}t (A) Northern #4-§
probe A#L 9] Alg® primer. 5-primer: ofu]i=4F 2~7, 3-primer: otv]=
A 160~166°) sFEE F714LD. (B) pEVCEP ®E 9l FAAZA ] st
northern blot ¥4, $9] AFTE FA L@ &AEC] ¥ pEVCEP-12,
pEVCEP-14 12|31 pEVCEP-169] FAARAESL Hdsld o dAgd 28
wild: 2 A8 & o]7], Lane 1~14 : pEVCEP vectore] A A (C)
PEVGEP Ele) ¥4 87 o) tld northern blot4. Lane gl~g8 : pEVEEP
vector] ¥ 12, pEVgEP P AAEHEL RNAZE SHHA] 933
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<39 3>olA BE uiel Zo] 9 EPO #AAE AT Fo| AAIS Northern
blot 24 bGHY Atoe 28 o2 AHE £ & AUk EPO DNAE Ze
pEVCEP # B o] 3 2 A3k ) EHo}Oi northern blot ¥4-8 A A% A3}, bGHe|AM 9 74
o AR oA AFTEAM & @HE 522 F9 T F AT (2¥ 3-B). 2
FAA B 8ol ¥L pEVCEP-12 (lane 1), pEVCcEP-14 (lane 2) 18] 1 pEVCcEP-16
(lane 4)¢] 637‘]7‘491?‘]%% Mutsle] the Ade] FHgstgth sHAYr EPO genomic
DNA clonec 2 #FAXNES HAG A olfd FdAAE #FY & A (28
3-C). o] AL olutx A3 FE AMEWY ol 712t Aol lste] ¢HF LA
dolutAl @AY splicing®] zpolofjAl 7IlE RAow oAz

2.017] A5A FAAEE dd 9 A L FAAS

o|7] P. patens®] F=A] FAAZLE #HEE dE Vot e] Mamoru Sugita
Tk eE Astd S 5HEde AUT (WEWF 53Ed 10-2002-0019857;
Physcomitrella patens®] HEA FAAZ W) FAHAEE dHAYEHe 7|BFo=2
pBluescript SK(+)& &Z°.2 3ATh P. patens®] F=2A Aw trnls} trnA FHA F
I TEAA ZEI 2767 bpe] A7IANQE Hindllz Foats #Ele] Hindll 290
=98l pCS6292 A zstdet (2 4).

2

HindIII

EcoRY

i Xbal
#:Notl

trnA

5900 bps

HindINl

<2¥ 4> pCS 629 WEIY 7w W EE pBluescript SK(H)E ZZAo g 3P
B, P. patens2}] FE2A A9 trnld) trnA AR HYs xFAAH ZE35 2767
bpel ® MY Hindllz stz e el Hindll 290 £98)4 pCS6298
AZE
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<3 & FAHCE Vledthy, i) §HA 29 AA (859 bp)e} trnAS) §A
AF 59 A (855 bp)E FENWFOZ AMESIGA, FE2YE AT AdaL] AAR9Y
g A7 71 A8l trnl K-AAZE AlFEE B 23E 5-flanking region %02 153
bpel sidste F-ES tl A7istAch =& trnle} trnA F-AF Abelo] 36 bp= H7HH A
o ol R tmlgt tmA FAAE F2YEE W F W Sojlilenz AFHog FH7}
HAZ] WEolth B3 trnA AR 3 T wpA 2 R AREH 117 bp FHE o F
7tttk 712 cloning®] HoE 9]she] 23S rDNA (23S ribosomal RNA f-Azh)e] 5
29 747 bpE FU7IE HUISHTE o] EYe AEA Aw A9 inverted repeat regiono.
24 3 JEA AF ol F AY E2AIT 222 J5A FAAS] TS A
T HUE FHE Adde ARY 289 5L 0y A3E iU & dn

pCs629uiell o7 v Aol UG 3 FHAAE syl s, PCRE A&kt
HA, 2u] FAHSE e pCT-v2 WE o {32 #d AEE FFA7]3, A
84 AARYE HIEY) 98, Y-TTGACGATGCATAGACATCCAACCCGTAATCG
C-3'¢} 5-ACATGTAT GCATCCCAATTGGTTGGACCGTAGG-3'2] primerE ©] &3t
pCS629¢} PCR 4HE-& 7h7b Nsilg o] &3t Adhs AAatgiern, oj& ligationg ¥
sheln WEl vel ASIsiA pMAIE AZIART (27 5).

HindIDl
EcoRV
i Xbal
i Notl

3S rDNA 5

<ag 5> pMAI W Eje] sjuk pCSe29uiol] e FHAE Ayl sk, &
B AEA FAAFE pCT-V2 WEY e FA4 T8 MES PCRE FFHAY)
31, pCS6299F PCR AHEE 747z Nsilg o] §3te] Hehalo] #E o AdsiA
pMAIZS A=,
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<Y 5>o A AR BE HMEZE prra, aadA, psbA3’0] AFEE AT prme B2 A
ribosomal RNAS| promoter2 ], = ol & F&o] 714 %S promoterZ HIH
of vt asdA+ vhE|2]o}e] aminoglycoside 3'-adenyltransferase &% zto]m &HA)a)ol
spectinomycin®} streptomycine]] thdt AL A FsE Aol andA @ EL
translational inhibitoro]™ 218 AMXZols aUA & H&FL FA L= Aoz dFA ¢

w5
th psbA3’" H-9= photosystem 11 32 kDa wids @dsts 129 3 UTR

(Untranslated region)Z A, 2% ] Well A AAtE o] A= andA mRNAS] dAHYAE =

Fo q¥8s ok o] FAA HHAES gl A on] Ruy Bd HEo|t @5
o} DNA, 53] rRNAS} photosystem Il @& = | XM}%% T3l FiFHoE HEA
o]l FouR o AEE o]7] e A& o]&& 5 AN

FAxke] Atde RolatA st et A Eu:} Al pMAT #1E W] Xbal 14 F
=) S}L}E AASATH EcoRIZ Notlo 2 Ao Agg Fo] Klenow fragmentE 74?4’6}
oA BES fill-inA] 7] 32, Self-ligationA| Z © ™, pMALXet1 HWw st (18 6).

T7
}
ﬁmpR trnA
: pMAI-X
oy Nsil
- T3 7500 bps prr

<a¥ 6> pMALX #E 9 Qe 2 fARY] AY-S §o18A &7 $lstadA
pMAI W H &, EcoRIZ} Notlo. 2 FAle] Hd3k 3o Klenow fragmentE 28]
stod M g fill-inAl 7] 22, Self-ligationA] 7 2.1, pMAI-XS A 2}

oA F ARt BHARE FRlsty] Y8 FYT primerHEE AL8-8te] pCT-GFP ¥
Bl falx 2d AEE SEARL, Nsiloz Fustel pCse29dl 4H9S 333, ol

181
(28 7). GFP& Green Fluorescent Protein®] ¢fz}o]m,

S pMALGFPZta %93t
satelol A 2B FAA gh) HFAE wuolt) o FAAE s1Ed] ALgH ol

[e)

A reporter 3 2HE 9l BlEiA o} 7kA] FAel Qth 7o) WiEH o AHEHI )
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© reporter gene® 2+ GUSY luciferase7} ¢lyt] o9 wdL @Aty Ysiye 9
FollM 71de Hrlbete] whgS AAo} e MAREC] A3, £F BE Ag7 He
ME7F G o4 A E3thE diol th a8y, GFPE &FoA oms 713g 3
7He g glo] A9Al oM, FITC UEHE o] &8 AS 44 T3S

o, FEES doldle HHE FAAF £ dh 2dA HE 2 d Fekel B
g0l GUS ¥ luciferases} w7t A 2 di] A& reporter fAAtolth
AGE) 22 GFPE AMR7| Rt AMESIIA 8 5532 codon usages}t 3 3
A 54 5L st Rzt WHL A7l GFPEL Algstn gledl, pMALGFPE 1 5
o %= codon usageE & BA WHAIZ) mGFPE A3t Azt

HindIIl
EcoRV
i Xbal
#Notl

pMAL-GFP Nl

8200 bps

<1y 7> pMAIL-GFP] 7id. oeflfdate] #dARE &QAsty] Az, 2ufo
FEX F2AL A pCT-GFP ¥ e ¢ mGFP 247\} U NEES ZZA
713 Nsile 2 digestiondla] pCS629 Uloll 4tsle] pMAI-GFPE A 3}

dA7gS A o7, 23 I AW F, 1200 rpme] FEAM 5 2 & dobE
%, Az go] A& 500 pug/mle spectinomycin (Sigma, USA)o] 7} BCD A1l
ol BANAEN ol7lwr Awasch 3 3 wEoz AAH AW Fo| pMALGEPe| A
3 70, pMAIGIA = 2 e FAASAE A& & AT A" o7 dog HHs] ¥
Adgo] HAJEAE FUAsr] Ystd, PCRE o83ty FAsAdth. PCRel AHE-H
primer= pMAI W& We] aadA primer (5-CTGTAGAAGTCACCATTGTTGTGC-3'/
5-GTCCAAGATAAGCCTGTCTAGCTTC-3 )¢} pMAI-GFP2] gfp primer (5-GGAGAGG
GTGAAGGTGATGCAA-3 /5 -CCATGCCATGTGTAATCCCAGC-3)o| A}, o3 =& =271
B adA® 7S 400 bp, gfpd 7S 620 bpolloH, dAENYE Auel o] o]z
g FA7t mdHMES AUk (2™ 8 1™ 9).

_25_

00000026.tif
(2495 X 3507)



<39 8> andA A9 primerg ©] 43 G2 FAXNFA 2 PCR &l M:
100 bp ladder, W: wild type, Lane 1~3: pMAI-GFP transgenic, 4~5: pMAI
transgenic, G: pMAI-GFP, V: pMAI, D: DW.

<1 9> gfp FAAY] primerg o] 8% HEA FADEAY PCR . M:
100 bp ladder, W: wild type, Lane 1-3: pMAI-GFP transgenic, V: pMAI-GFP,
D: DW.

—

=4 Aside AEs 9x2 g A4 TYHJYEAS ety Yy, BX
b EE B G5A G 971G o188t primerE 23T Primere] @714
Ao TrmA FAA 9% 2ee 5-TACCGCTCTCGCAGCCCGCACCGAAA-Y  (Flank
trnA primer) 3., Trnl §AA2] 914591 5-ATATTTITGTTTTAAGTAAACTAAAA
CTAGATTCC-3 (Flank trnl primer)]3it}. o]E primerES HME W gfp FHAY
primerg ¥ X338t PCRE AAE A3 tdga go] d4dd FEW=ss #3d F

(] -_— =

=
=2
A

AT webM, o] FHAEC] HAZ G249 trnAS} tnl Alol2 A2FE o] 479)
Hol Soi7hM EA3E AT (1Y 10).
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<1y 10> Y FAAY GEA Aw H A A% &< A: Flank tmA
primer2} gfp antisense primer& o]-&3% PCR, B: Flank trnl primer$} gfp
sense primerE ©o|£3%F PCR, W: wild type, Lane 1-3: pMAI-GFP transgenic,

M: marker.
3. 0l7] W% A A2W 8

hdselE 500 ml 228 o §& o7 AAMY e gagon, 33
S HE SE 29X 20 L §39 §704 WP A% 4 e A2dE g
020 L ojF oA Azdle Fogstne FUE ase BEo2 438 F AN
om, 299 B ofd NxYRthE 5T yyolztm iRtk ALE WA x4
S oS [E 1H 2ol st AWMgAY YE B
&+

15 L #}#] #]%A] Solution B, Solution C, Solution D, NHy-Tartrate® 7}7} 150 ml<
H7}eb1, TES, TPNS ztz} 15 mle H7bstgn, "ol B¢ olFd) CaCl, &< 30
mlS #7590k 15 L WA 7F 2818 F, 500 ml Az TaAF QoA vk o))
protonema g sieveE E3dto] FEalqrt. 8E ©]7E 1200 rpmo 2 AF Lol
15 L Aol F7rstdch. 48 21 Fo 7 3Fo o AF 02 yme IH
As A, Bejel FEg EL Aawad FX e dAET L A3 ¥, Uk
AAAE ZAFA71H, Akl oA wjArt @SR, ik FEstil shakings
= olF9 a9E zZeo wgady =24 o, 16 Al T WS
2t Fet A
11>0) A X upe} o), wjek & 753 Her AUA wigel 3 71 protonema® 3

= al

, g 7 F 2 A= oF 300

o

A
i
off M a2 ot o

o
O ox ol

)
ol
o
H
>
2,
o
off
2
o2
oy
=
i
do
2
Ol
e
rr
e rlo
rTI.
)
£,
Z
o
r q
o
to o
=)
ol

==

o

[e]

Aol gstsich
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==

1] o}7] kel A8 BCD iAo 24%

=

E component HNE= 1A
, MgSO4-7H,0 2% g FAEH G 100x8 7|FoE
Solution B ) -
ddH,O to1L e AA AHE 7teFS
o, 500 ml H,O #H7F & 4M
. KH,PO,4 2% g KOH= pH 6537
Solution C
ddHO tolL EAE 4L 100xE 71Fo =2
e AA AR e EY
KNO 101
Solution D FeSO. 7;10 125 ; FAE Fe 10055 7)EoE
olution et/ = & S AR AL 7Hs %
ddH,O to 1L
Nicotinic acid 1 g\8 uM
PN p-aminobenzoic acid | 025 g\1 .8 yM | F A" ¥ 1000xE 7]EC2
Thiamine-HCl 05 g\1.5 M &= A4 AR e EY
dH,O tolL
NHg-Tartrate 9205 g\5 mM | EAIE e 100xE 7|ELR
NHj-Tartrate g “
dH;0 to1L te AA ALE 7HeFY
H3BO; 0614 g
Al (SO4)3 003 g
K;SOx 0.025 g
CuSO; 0.055 g
KBr 0.028 g
LiCl 0.028 g EAR e 1000xE 712
TES . -
MnCl-4H,0 0.389 g e AA AL JbsEY
CoCly-6H,0 0.055 g
ZnSO4-7HO 0.055 g
KI 0.028 g
SnCl,-2H,0O 0.028 g
deO to 1 L
Calcium Chloride CaCl 73.51 ¢\500 mM w2 autoclave & B I
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(A)

(B)

(B) WF 7 F
o

<3¥ 12>94 BE
A8 e Aot Az

AT ol7|o] A @A Aol

<% 12> o719 iz wF Al2H.
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4. g go

o
He

2]

i)

AT

7t AR ol AAN wmde 2

FARRE ol7)9) oM RE wNPS FE37] A8, 1 g A=) WFL A3
o AARAE F/EL HAAPLRS o]gstd wigstgth. Powder5< 3 miel
extraction buffer (PBS, pH 7.5, 1 mM PMSF)& #7}8}o] suspensionstgdth. 1417+ S<t
4ColA incubationd}it, €141 ¥elg & F %2 e AAVNEE AAYT oA &
< A5 9S amicon-10 (Millipore, USA)& o] 83} 10 kDa©]s}2] proteinE-2 cut-offs}
o] ¥%3}3, western blot #4jo) A3l ict wde] P& Bradford W& AHEE

2
AL, oln] &R UE BSAS 4g BFOF AL

fifu

N

i}. Immunoblot ¥4

FAASE AEA YolA] Az dwigo] AMAEYEAESE FlstiA immunoblot
A A 8y BFo] He vwld bGHE m]=+2] NHPP (National Hormone
& Peptide Program)ol] A %-E] 9¢l11, EPOE Roche Co. (Germany)2 28 T YA ch
20 ng# 9] total protein®} 10 ngel ¥ & @S 12% SDS-PAGE gel Jol]l A7]9F
At A719%E @A L electroblotting W (Bio-Rad Co., USA)S o] &3] PVDF
membrane (Millipore, USA)A 0.2 Ho]A|Zth. Membrane 2.2 Ho]ld @ulag St

B

o2 ZQslr] #38tal, coomassie staining (0.1% coomassie brilliant blue, 50% methanol,
10% glacial acetic acid)-& 5 #7F A A5} 31, destaining solution (30% methanol, 10%
glacial acetic acid)© & destainings} gt} (17 13).

HAEAQl WS 9l5le], membraned blocking &9 (5% skim milk, 100 mM
Tris-Cl, pH 7.5, 0.9% NaCl, 0.1% Tween-20) o] Y11, Ao 1A7F B H&EoR
EEo]FU} Blocking reagentQl skim milkE A Aslr] $1ste], TTBS &< (100 mM
Tris-Cl, pH 7.5, 0.9% NaCl, 0.1% Tween-20)0.2 M ojFit}. TTBS &9 <to] 1/5002
8 A-& &k polyclonal rabbit anti-bGH 3} 2} membrane 4131 1A17F B¢ =gA &
ofFAck. Hol A= FAE AAsL] HAste, TIBS &H o2 tha] MojF=dict 22 A
+ HRP (Horse Radish Peroxidase)”} conjugation % ©3]% goat anti-rabbit IgG (Santa
Cruz Biotechnology, inc., USA)E TTBSol| 1/3000& 3]|A4sleir Al&slgar, Aol 1
AZBESE =84l £t WY dhgo] B¢ immune complex?] WHS s}
9 ste] Super Signal West Pico Chemiluminescent Substrate (PIERCE, USA)E A}-§-3}%
on Xeray film 4ol X HF A< Z7E FAdsHn)
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MbGH WT 1 2 3 4

<a2¥ 13> bGH 3 AA3 AEx 9 Immunoblot ¥X4& $3 SDS-PAGE. 20
ng 49 total protein® 10 nge] bGH H&F @ d-g 12% SDS-PAGE gel’doll
7719 E. M: Molecular weight marker, bGH: bGH %% ©¥d, WT: of 3,
Lane 1. pGAbGH1-7 8 A A%, 2: pGAbGHI1-11 A A3, 3: pGAbGH15-4
A AskA], 4 pGAbGH15-7 &2 A A,

T

<a1d 14>olA B uke} o] pGAbGH1 WE 2 FAXEH AE& FAE 22 kDa
o bGH @3 U8 SHPYS Bk 588 pGABGHI70] § £& $79 ¥
d &8< 2tk a3y, pGAbGHI5 WEZ FAASFS A= e ojudd 2dx
A2 sttty o]E FAAB/AEL Aol AHES wEle k. pGAbGHL HH <
o= 29 Aol bGH DNA $Azel TE dAvjMdo]l £Agh, signal peptideE
coding 3te @714 de] gtk wde] pGAbGH15 #Ee] ZA9-= Ad Aee] bGH
cDNAS} A33] gx5ls 2O 24 signal peptideE codingdls @714 E& Edstw
o)t} olul% pGAbGH15 #El2 & AAES A EdMe Y48 bGH Tuidoe] &= 3l
A, bGH trancript7} S A2 AAlsEE 34 9 oz st @de] Az o
EolA A FUW 202 JAATY (James et al., 2000; Ma et al., 1995).

e

o

22KD —>

<19 14> bGH A AZ 2] Immunoblot 24, Lane 1: ¥ bGH i3,
2: opyd, 3 pGAbGH1—7 FAXAEA, 4 pGAbGHl 11 HAAZA, 5
pGAbGHl5 -4 FAZBA, 6: pGAbGHI15-7 s A3l
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EPO cDNA zd%}e] A3 A o] th3l immunoblot #4419 Aty <2y 15> 4
He npsh 2o o 4stgd vhel 2o] b oo e g do] Hx| Wgte
W, FAPAEA FolM pEVCEP 3 AFAM bands AT 4 99tk pEVeEP-129}
pEVCEP-14 FAMEA = 53] wngt Bd Fxrt #a5 %o, pEVeEP-162] Z-9ol=

= HEo d¥s Tt el Fol Atk w3 oA E o7ldA =
3 mplstAlGrl BEHE 2 0F Hol Western ¥4 Alo] specificity7} ¥4 gAY
:'1

A
Ak Aol EAl 9l& Aeg FHHUT WA T2 At FAE FHE

.‘?_
doted A% A7 Fo) ok EF o9 e FYABAEE wuld BAL 97 A=
g drstedz 489S 9 Agon

38kDa —» | 1

<2¥ 15> EPO ¥ A& 2] Immunoblot 4. (A) EPO A AE 21E4 9
Immunoblot #241-& ¢3+ SDS-PAGE. (B) EPO & & 434 o] Immunoblot 4],
EPO: A= EPO A, WT: ofAd, 1: pEVCEP-12 A EA], 2
pEVCEP-14 & AW %A, 3: pEVcEP-16 & & A4

t}. ELISA

FAAG 28 Yo EPO @ Ho] Eajsl=xS 28t} ELISA (Enzyme Linked
Immuno Solvent Assay)E A A&H T}t cDNA transformant 21 line9] 4 7} 7)) o A
SRS &3t AlE 0.5, 1, 10, 20, 50, 100 ug proteing- 100 ple] PBS buffere} 4
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A 96 well platecl] 28] wtso2 W3 Mo 16 A7t F FA3te] plate o] o

Bﬂ 7(15_‘

AFAIAAM AP o] &3tHTt 0.1% BSASH 0.05% Tween-20S 3H4-3F PBS
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