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concentration)”t ¢F 0.5 g/L WA ¢F 3 g/L ¢ A AL xg3py, & iy gk, nAES AMES 2a
& F8le X2HoE Ho|AE TV EAN AT dWd, o5 FEA Ex olE9 ofdE E A2
A e Az el e Ao mA Y] wiAlE, = E.coli), ZEfiEwtolalz  23|A|=
(Streptomyces sp), otx=¥A]2 A A|Z(Aspergillus sp), BZ&H 2 23 A|Z(Rhizopus sp), HAEHD =9
A Z(Penillium sp) ¥ B]ZFHE 23 A|Z(Rhizomucor sp)9} #2 AES ALE3le], TxlE vle]ziW A H|
% (enhanced bioconversion rates) @ G-CSF, 2E#E7|}o}A|(streptokinase) 2 Z&}ul~E}el (pravastatin)
7 e FgE=, 2 gyolAet e a4AE 5] S8 Suote] i =7 oF 0.5 g/L WA ¢F 3 g/L 9
HeQl AL ¥ ghsir,

(72) L=}
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EQE 10 ofAZHE dEFdolH 15
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=557 ¥
A7 1
2AHA|
AT 2
2AHA|
A7 3
2AHA|
A4 4
2AHA|
A7 5
2AFA|
A7% 6

G-CSF, =ERIE7|elA] B A, Ex A2 gAtA] ZehatselelS 23ehs w25 E AgH
Aol Az BHORA,

)

SES AT

A7 e wjA|ol A vl A E(microorganisms)S AME3le] RFE E3le] X AHo|E e o] A (phosphate
uptake) & S7HAI7IE GAIE 2SI,

A7 WA= $-dote] dA&A FFol o8 $-Elote] #F sE7F 0.5 g/L WA 3 g/l o MR fAEHE A
S xgsE, AR Wy,
AT 7

A6l 1A,

47 AxF wge] A s

[

2YE 97Hmaximum product titre)”7} 0.5 g/L 232 dojx|=, Az M.

A7 8
Aeaol oA,

7] e A e (compactin) 9] X 2}H}2~E}el (pravastatin) 2.2 2] Hlo] @ AW H(bioconversion)o] AE #HEnf
o] Al 2 v Y-S ALgElo] Holw 35 ¢ 2 waws, AFx Wy,

BATE9

A6l SholA,

A7 S-dlok= gdeS-dlol(dimethylurea), tlol€-$-dol(diethylurea), N-o}ME#d -l o}(N-acetylphenyl
urea), °|AX =2 lSo}(isopropylpylideneurea), ¥d-$-dlob(phenylurea) T+ o]E9] XS E3ts}
E ToRRE Aey Fola, MA, AE#o](spray), wD(powder) i = He|(pellet form)=Z H7tE &,
Az B
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27% 10

A1

7% 1

A1

A7 12

A

A7 13

A

AT 14
Aol AolA,

A7 vAEL o] FEZo|(E.coli), HF|o} AFAZ(Pichia sp.), SEZEDOJH 23 A]Z(Streptomyces
sp), ofAHA# A~ ~Au A= (Aspergillus sp), 2]F¥H 2~ A3 A]Z(Rhizopus sp), HE&EY 23 A]Z(Penillium

sp) ¥ g2FFAE ¥ A Z(Rhizomucor sp)E ¥ oHetE IO RNFE AYEE, AlF W,

A7 15
] A& (microorganisms)< AF&3dle] WaE E35to] EAFO|E | o] A (phosphate uptake) S F7HA| O 2H |
Aegre] Wl os] 5% G-CSF, ~EMEZ|YolA|(streptokinase) L ]34 E& A2 thALA] Zpapxelgl

(secondary metabolite pravastatin)< ¥ 3ol O ZFE Aeld A3t dilldS Azxstr] 918 &g wx
2A,

47 WAE g-Foke] AF FE7F 0.5 g/L WA 3 g/l o] W FAEHE 3

I

ghshe, waE AL

A7) Az gde] Ay TRYE 97M(maximum product titre)7} 0.5 g/L 232 AojX|=, @& wiA].

A8 17
A 158kl oA,

7] $-#ote guE$-wol(dimethylurea), Tol€-$-dol(diethylurea), N-oldE#d $-dlob(N-acetylphenyl
urea), olAZEAIYd¢Y ol (isopropylpylideneurea), @ ok(phenylurea) X o5 %3
(combination)s X3elE Fo=RE Auly zolx, Nz, A3 o|(spray), Z(powder) HE =

(pellet form)E H7}EE, o3& wx].

A8 18
158l gloiA,
A7) MRS o . F

sp), ot=HA 2~

sp) ¥ FERHIAE =~

2}o](E.coli), ¥7]o} 23 A|Z(Pichia sp.), ZE#ERlolA|~ A3 A Z(Streptomyces
I A = (Aspergillus sp), #]F&¥ 2~ A3 A =(Rhizopus sp), #HA<Edad A3 A1 Z(Penillium
b

A Z(Rhizomucor sp)& X3l o RRE Mulyi= 2g wjx|,

[ w

™
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S=A), Zhald| o] E(carbamates), 7FE2XH.t]o]n|=(carbodiimides) 2 E] L 7puln}
2F ofmbo]=(carbonic acid amides)®], &AH 3}010743V4 iE(enhanoed
bioconversion rates)E GAsE AMEFE TdWde] AxE Hg wixo] dojAe] AL Yo RA e LEo|
etk el 7)ok (Pichia)9} 2 wlekE FxA X3t ¥d Al 2=¥(methanol 1ndu01ble fungal expression
systems) S AF&dl= A& (insulin) F A&EY ofdZ I (insulin analogues), 4™ (exendin) L A9}k

o

22 @ (enzymes such as lipase)9t 72 Fefo|=o] #3k Ao|r}, B o] Eo|dt #He, H7440 ¥a

W (improvised fermentation process)ol] #gh Ao = ol 2 Ax 7|7t ¢ 52 LIZHE F£§5 YE

= HAstE Ggstd uA SEgE Zter, w9yl 922, At Bd vAES $5ie] dud 9
.9

A2 dAAE FE M2 Axs] flste] 2

4 5 Q.

W3 e

v]7]o} sp2E@] 2 (Pichia pastoris)®} £ o]2E 7|ute] W3 A]~El(Yeast based expression systems)o©]
Az dASs A=y dubd oz AFEEUCregg, J. M. et al., in Dev. Ind. Microbiol. 29:33-41;
1988]1. A7) ¥7)o} kg~ T3 Al ~El(Pichia pastoris expression system)< HgF-Fx= 4= At}
Al Z 2 X E (methanol-induced alcohol oxidase (AOX1) promoter)& A}&3l=Hl, o]l &F FAITAES w3 s}
7] 98t ZEstE FAAE Adsta, Y] gav W g dialel oA All dAIE FSulgtettt[Cregg T
M. et al.in Bio/Technology 11: 905-910; 1993]. ]7|o} stA~E2]~(Pichia pastoris)= 1 W& P (high
expression levels)?] F®lM(potential)e] Y, AMFEL vl FHZ< EH|(efficient secretion of
extracellular protein)E 7FsstAl &b, Sz d o] (glycosylation)d £ WS T W (post—
translational modifications)o] 7}&38taL, wle]e 2] N Hld(bioreactor cultures)ol] QA FHAghe] nljx]
o & Mx WER2o A4S JhssiAl gt

g 7)o} W2E#] 2~ (Pichia pastoris)S AFE3l= #H= WX &g W (Fed batch fermentation process)< ¢l
H]E 24 AR(Invitrogen Co. (San Diego, CA))2] "Pichia fermentation Process Guidelines"oll 7]Aj& o] 1o
w, & A= tx(control) 2 AFETH. Axd i do] Az oA, FAMEE F7]of BAEF
2 (transformed Pichia pastoris)E, EAgom ZFAZ AolA, ugd3t =& A% "o H}°1°“H’\
(desired high cell density biomass)® A73t}t. A|Z Ho]2(Production phase): ] =

A zZtE =, A7) Webee 915 (inducer) 24 #g3star, wjdo] dojA FU3 w@Aado] "o, H}O]Euﬂi
A4 (biomass generation) ¥ A|Z #H o]~ (production phase)7} o]FoIA= FoF, dEyol= 2

£31AXM pHE FHsed AFEHU

T

12 T4 238 A ~®l(Yeast Expression Systems)el]l 23k thkal o] gl

e o
owA Ao AxF WNA AXE AT JYRHNOE JFS T Y- BFL AASG Bas} o
4
s

]

As k. HE BolF AMAEE gAste Aol wig- viEA S z WAl A (initial media
composition), HWEFE FF HZF(methanol feeding strategy) % FA E332 It E (process
physicochemical parameters)®] FHAsE T3t F5sh= Ao 7hssirt. S EE  /d o] E(ammonium
sulfate), ¥=%F ¥25 o] E(ammonium phosphate), Tl 4EF ¥ o]E(di ammonium phosphate), ¥ElgF o
o]Efo]E(potassium nitrate), $-#lot(urea), & =¥ ##(corn steep liquor), Z°F ¥l H(soya bean
meal), IFE A= W(cotton seed meal), #A(cane) L H|E &EZtA|Zbeet molasses), HE(peptones), H 3}
ol =E o] Mol E(meal hydrolysates) ol WElgel, &2 2 Xy A JojA dardoez AMgdE = Qe
Aol Hiuxa Qrt. wAFe A S g Adole @Ay B A4 A8 FA YEelt).



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

gy, AFRY gud, Jgeols P G490 a842 AFRE 9, S5EsdE va B Ahde HAH =
g FA 7)ol AN bk lvt. 1ﬁWWWMWM%M6@Hfﬂ%%w%54ﬂﬂﬂﬂ A, ol H3 7t
watol=go]E(complex carbohydrates) ¥RF ofugt Z ¥ A (corn steep liquor), & FE=F

extract), ©|2E QE#o|Ao]E(yeast autolysate) “% SHol(urea) & Xgste H5F A% A (complex
growth medium) Aol AZF AEE wiY(cultivating)dhs Woltk. T3 A7) Wyl Az gl A
Zo ol s gy, A e AxRE Y8t WEe 54 Al2=¥(methanol inducible machiner
y)& ARESHA ke frAFsHAl, W= 53] Al 4,288,554 Zel=, thE @ iR 2FoR
S-Hols AHgse H] GMO Zttt} F(non GMO Candida species)9] Wdt A4S 3 A% da ¥A
(continuous fermentation process)o] 7Aoo} Att. A7) T3, AM <&Ed 2 o]59 ofdal T

glubA] o Faot e Axg v " Aelo|=o] g8F2 AXE Y] WekE FEA GO I 7)o} vk
E2]~(methanol inducible GMO Pichia pastoris)Z *}35}”“1 g FAAA, T #A, AE((batch,
fed batch, continuous)) &<t FHoHE AFEE 4= &= Ao disiAde A MAE v gl

54 2a WA (defined fermentation medium)$] AM8-2 -2 AlF(higher product), A4Hd(productivity) 2
Az A7k HeF(lesser production time)S 7FssAl sh=dl, 7] 54 @A wix= $-#loF 7l (urea
hydrolysis) 258 AAE $dole #F vl olyz} drYole AF Fw9 IHAA, 53 (rich)
7H8-/d(readily soluble) §-#otet 22 A H7ME HAstE &= Aot vjx] o]t}

E. coliE AHESH AxF dide] Az 4 d A5 d3A dden, 43 Alage PaeiA EE e
oY}, E. coli 7] w& Al~®l(Ecoli based expression system)<> GCSF, HGH, 2EZFE7|L}olA]
(Streptokinase) % TFE FAFgE AESHA Z2YE(many other similar biological products)® #& Ex%
o Alzxd| dojAl FH WA AREE givk. AxF gl e] Azl glolA], FAMFE E. coli(transformed
E.coli)t ®AhYoz dAERZ X (dextrose) Aol HHE w2 AX U] nlo]uj(desired high cell
density biomass)® A3tk A% Ho|A(Production phase)x &3 S1FA(required inducer)S AFE3}
o FERoEN 23stH 1, X LdErt Fd WA JSES HrToR FFFeEN FA L.

BN

)

Z15t WA (Fungal cultures)™ &4 ¥ & §83% A5 (other commodity molecules)™ 22 7kx] &= v}

So-dEEe AxZ ekl AbgEo grd. gE=H A (Rhizopus), okAH A A(Aspergillus), U2
(Penicillium) 53 & A wixlE @ FA|(lipases), oFDetAl(amylases), BAE# Al (dextranases) 53
T He Ml g a4 Alxs AT WA Lad ARgH] gon, o5 AFE, A, T H
g2 Aol AbgEe] k. A T2 Y E(antibiotics production)ol] Hi—ii(work—horses)i oA gl
= otEcmlol M E(Actinomycetes)E AFoll &8 A2 tAAY Azl FRHSA A& gk, Xt
(fungi) 2 <tE]zmto]AE(actinomycetes)e] A A F ;}Ur—t—, Ak (hydroxylation), ol Z~®H 23}
(esterification)®} 72 "vlo] 27AM # (bioconversion) "ol ] o] AAo|t}, FQd FHL nlo]
2494 54% gAS 2 v 52 £E9 ZYYEES ‘F%Q T A= ek, dYHQ o= A"
o] gl ~ErRl 0 2 o] A $ho|t,

°]

—u ol
oﬂlh

FAANA S WA AL, 2EFH(stirring) ¥ kA FH (supplying with oxygen)¥ 22 #g 7|&
% gy HS FIsAY, = dg, ge-2~E8 I 24 WH3l(down-stream processing changes) T
nAE 7 A nfe] dHEd A

[e)

¥ W3}(changes related to the intrinsic properties of the
o}
[¢)

microorganism itself) &°] A= <t G FEY WS} T JY uiXe 2AZY FEE FF
H,

(modification)¥} #HAE WHS g3},

$elotsh ol HAF F¥en AHe
Fo A P/E o



[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

on

££0 10-1492011

ool F BEAe wes 554 29 F(methanol inducible fungal species)S AbE3te] Wadtozxn A
25 @ o5 fEA i o5 ofdRIE AZRY 5 JE Ta HAE F53= Aol

2 el I gE 542, vAE(nicroorganisms)S AFEste] #asto 2y Axg @A ol fA =
= oY oldEIE AXY F e @a wAE 53k Aot

2 dge] ® & 5Xe uAES ALgete] HadoRHA A2 dAAE Axd £ e dE WX E 53
= Aol

2 g I 08 552 Az B b AxE 9id THYE | o5 fEA Ex olE9 ofdRIae A
Z e AFse Aot

2 o] g2 542 A2 grAY AR WS Agsts Aotk

2 o] & g2 542 HAde] Zlutxglgd o2 o] nlo] o WS AlFsteE Aot

2 e ® e 532 Az 4wl THYES AFets Aolth

A9 HE 7o

weba], 2 uhge ujAE(microorganisms)S AHE3Sle] W E T3l X AHo]E JH| o] A (phosphate uptak
e)E SN AT duld o] FEA(derivatives) EE ©]E2] oldZ1(analogs) E A2 thA}

Al (secondary metabolites)E AZ3st7] 943 & wjx|o] #3 Ro=A, AV WA= 9Hold AF &
(residual concentration)?} ¢F 0.5 g/L WA ¢k 3 g/L ¢ W< EEehy, 2 oawe e vAES A}
&3to] Has Tkl EAFOE {JHolAE ST RA AT J‘ﬂié, o9 fFEA L o5 ofd
2308 A2 dARAS] Az el B9k AomA, 7] WA= fEote] A w7k oF 0.5 g/L WA oF 3
g/L o] W91l AS e

=Hs] e J9
oy

12 Selol HrHR/ AN A ke IN-105 AFA ] vholeuls Zasele) Wm 1ezolt,
% 2= elol Wb/ A e IN105 ATAS] ZeUE Bw xespele] ww ool
£ 38 Sdlol AR/ AEA Qe e AFA vl ol mmstele] ma Tre o]t

bt
~
Ir

= -ello Arha/ Ak A

beieA
rlo
ro

9 ATAY =y
221 (Glargine) @] wpo] o w2~
a

i)
[m
off
bl
1 H

Zsjele] ua 1g oty

T 5% fEof HUMR/HMEA e F Z2ylee] uja 1g|Zo|t},
T 68 ¢gol HAE/ANEA &8 FEF(Glargine) o ZTHYE % Z2ado] Hlul 1#Zolt},
T 78 9o} H7IE/H7IE A &o A (Exendin) ATA ] vlo] i TEuQl o] Hlw T Eo|t},

AN (Exendin) AF-A ZeHE & TR0 Hjuw Lfxo|t),

flo

!
[o'e]
flo

Szlo} A7be/A7HA

&2
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[0021]

[0022]

[0023]

T 9% fdol HUME/ AR &2 BHA gae TYYE s Z2updo] Hlal 1| olt),

T 102 IN-105 AgA @Hart dojus Tk fdole Fx oW

gz olrt,

T 112 IN-105 AFA 2art dojus 5 ol % Wt nE ZHYE ¥R T2 uld A gz

T o12e Qlad ATA ZEVE dojue B gdole] sk wWste] wE wpolewjx xead Az

E 13 dEd AA wart dojve gk feolke] sk wiste] whE ZeHE gk xmvpdd A g

T 143 IN-105 Az QoA 2 fElel vk B Ao ZHHE &5 vebd 1gzelct

T 16 ey ATA Azl ol AR fElol v W A ZeHE =5 JER g zelt
%168 e FF £57) 20g/L/h ©)8kl IN-105 AFA|9] mlol w2 Zgulale) vlw ¥ Lotk

T 17e WerE FF £%7F 20g/L/h o)Ekel IN-105 AFAQ] ZHHYE Xk T2l nluw g Tolu},

£ 182 $elol o] sgEel dig AT, wvlel wael Aol W@ ol duEe] glojde] e §4}
SgE A eol,

© 108 BR(broth)old ExIOIE olgel @R el oif felolel &3, 2Eelsle] og asolE
Akl oigh f-eobe] ¥} ejzolnt,

% 208 mehilaEE A2E 98 g 47 Tl
% 218 2o} Artel ofF Eefulsekel G7b e o,
Sdjol A7be Tepriaeiele] PAE AFE o zold),

% 232 E. colidlAl9] G-CSF Al=<] WCW H]a 1]z o|t,

t
N
rr

¥ 24 GCSFS] Eol & A e Selote] mw eoln,

T 25¢ E. coliolAe] =EFE7|olA Azl gk WCW vlal 1) Zojr},

% 262 2EQETGolAle] QlojA Sold Aol BE Seloke] &3 Trefzmold,

% 278 YRR & AF8E elstolal Az ol Selele] mF agzold.

g2 JA5)7) g FAH fg

B oy WARS Al BAE Fiol TadE guelas IANRCRM A2F W, olE &
A EE oolEe otz W A2 UAAE Axs] A% BE A BE RezA, 4] WA Seloky
A5 FE7E oF 0.5 g/l UIA oF 3 g/l o W AL EFAT.

O

2 e Ug F sk AAIFE A, AV AR did, o5 FEA EE olE9 ofgRI1e Hu =
2YE 97Mmaximum product titre)7} 0.5 g/L 2= dojxr}.

®oune) We F E e shbel AAFHelM, 7] A2 tAbAE ANEe] Zopniaedoze] wholean
Mol Hojx 35 %= WEHET(the secondary metabolites effectuates bioconversion of compactin to

pravastatin by at least 35 %).

AAGEA, A7 ok "uld$-dlokdinethylurea), HolE-S-lof

2 e g8 F oE ogE
Y Lo} (N-acetylphenyl urea), ©]AZ &I wlL#o}l(isopropylpylideneurea),

(diethylurea), N-o}AE |
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fu o
rr

Al

9] Z%(combination)¥ #L §-#o o FEAE F

| = =
A, 2= o] (spray), +%(powder) == A Fe(pellet form)E

#Hd$-glok(phenylurea) Hi& ©] 3
(group) 22 HE He®E el

o

42
i)

7}

)

w o] g F o o2 AAFE A, 7] v E(micro-organisms)< ©]. ZF&}o|(E.coli), ~EFEn}o]A
= (Streptomyces sp), 0}*347‘4_ g2 A9 A Z(Aspergillus sp), B|&H 2 23 A =(Rhizopus sp), ¥
2d 2~ A =(Penillium sp) 2 FE&HFAZE 2T AZ(Rhizomucor sp)E X3t Fo2HEH Agg),

> o
[>
o
>

Bouge wi, MRS A8H WES Bolo] XavolE HolAE FANNCEA AxF B, o5
FEA EE olEe] obdE R A2 oAbl Az Pue] BE A0EA, A7) WAL Feoke R FEA
°F 0.5 g/l WA o 3 g/L o W AL AT

2 Aol Ug F & g AAYHA], 7] AR duld, o5 fEA] e o5 olgdRIne Huy x
2YE 97Mmaximum product titre)7} 0.5 g/L 232 o

2 ool Y8 F E g AAFHAA, A7 A2 dARIE HHE (compactin) @] ZERal~ElEl (pravastatin)
29 nlo] AWM A (bioconversion)e] A% 35 % & L aHT}H(effectuates).

1

2oy Ulg T oE ot AANFHA, Y] $Eelks, ddlES-#oldimethylurea), Tlel®E-S-#lo}
(diethylurea), N-opAl€=d <$-#o}(N-acetylphenyl urea), ©]AZ=ZI & dl--2o}(isopropylpylideneurea),
Ad-$-dob(phenylurea) = o590 237 £ fdof B o5 FEAE X8t wo2HE HAgd A
ola, MA, AZgo|(spray), EL(powder) T B Fel(pellet form)Z H7FEu},

Eoubyol 8 F I oE AAFE A, A7) AlxE X 9ld X2 Y E(recombinant protein product)
= GCSF 2 ~EZAE7|}olA(streptokinase) S ¥3H3tE O ZHE Ags Ao},

2 g U 5 E g2 AAFeEAA, 7] gl 229 EE 24l (lipase) o]t

B ogwo] g 5 o uE AN A, A7) A" A2 A= ZEkab~ElEl (pravastatin) 0]t

H

oo

2o veks FEA T TS AREete] Had] o] AlRF @A, oo fFEA H= o9 ofd=R
k-
=

wjxjoll #e Aoz Av] wix]= §AF olulo]=(carbonic acid amide)d §& FTEE ¥

2 e & o2 AAde] ostd, 4] BAF opmtol=& ¢
(diethylurea), N-opAl€#d <$-#o}(N-acetylphenyl urea), ©]AXZH

g $-glok(dimethylurea), tlolg-$-dlo}
Hd-f-dlok(phenylurea) =& ©]E59 x3F# 2 fdof e o5

=4
I g el-$-d| o} (isopropylpylideneurea),
EAE et woREH AYd

2 el

Fa

ke AAele] SIshA, 7] B ofrtol= feotoluh,



[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

wowge] e AAeld] sk, A7) @A ofvlolm o], sxgle], #u mE By Yz FrbH
@] ook WAoo oshE, 7] BA ofrlol 58 2 BE M o|hE TP

B odgo] & thE AAdo] o 7]E A(basal salts) L v YU (trace elements)o] FE=7F tiZ vix|
(control medium)2] 0.1v] W#] 58]= W3} = a1, 7] g2 ofmlo]l=9] ZH{ F7) 1M o]5Z A HT}.

(e
i
of.
lo
5t
v}
i
i
>
2
=2
o
Qﬂ
i
|

2¥o] E (phosphate) 2] o] = (uptake)”} Fw T},

Hodbgo] g2 AAdo o, AxF od&d LY E(recombinant insulin product)E L&3IIE AV
FE2A A Fo] ¥7)o} FAEg A(Pichia pastoris), ¥7]o} 23 A]Z(Pichia sp.), AF}Eufo]Alx

I A| Z(Saccharomyces sp.), AFFFEwulolAl~ Alg]H|A]o}oll (Saccharomyces cerevisiae), ZFo|H]Zufo]A|x
2 A Z(Kluyveromyces sp.), FX 3hAlEel Zo)®Z3(Hansenula polymorpha)E E33dl= O RHE A
Hr}.

2 A S v E(microorganisms)S AR ol o) AEF GNP, o]EL] {FEA EE o]E9 ofdREl
= 3 A 9 7 FEE

= Axs7] Y3k da ajRe] #3 Aoz Ay wjRE= €aF ofmto]=(carbonic acid amide)
(e}

2 22 v A E(nicroorganisms)S AFESH wraol 93] A2 dlAFA(secondary metabolites)E #AZ3h7] 9%
g wjxo] B3 Aoz Ay] wjA = v ofmfo]=(carbonic acid amide)?] HE TEE X AL A
o7 3

2 dge E g AAde] osid, 7] gaF olutol=& fdeg-dol(dimethylurea), TlolE-S-#o}b
(diethylurea), N-ofAEud $-#|o}(N-acetylphenyl urea), ©]A3X =33 dl-$-#o}(isopropylpylideneurea),
Hd--#lo}(phenylurea) & 0|59 Z%3 72 $-do} T o589 FE=AS 38t O 2E AP,

e
b
ol
Lo
&

che AAdel sk, A7) B chute] =iz Sefobelth,

e
i)
ol
1o
b
ke
(il

Aol elati, A7) 'k ofpfel =iz oA, Ao, £ i A PR HIbE

e
k3
ol
lo,
[
k)
i

2 AAldel o, @4k ofpfol=E IAF{ FEE 10 ¢/L ol

el g A esm, 7] wAEe ol.F@#el(E.coli), AEFEROIAA A=
(Streptomyces sp), oF=HAe 2~ A A|Z=(Aspergillus sp), BFEH2A A9 AZ(Rhizopus sp), ALY 23
A Z(Penillium sp) ¥ gZH-3F=2 23 A Z(Rhizomucor sp)ZF-E] Heigt),

Bowge dbg wxle] WEeke {24 A F(methanol inducible fungal species)g W2AA]T]=
(propagating) Z<& X33l=, A @l o5 {FLEA EE o|59 ofdR 1Y Ax oz, 47|

A= BHF ofmlo]=(carbonic acid amide)9] & FEE Xt HAS 5EF R G,
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

on

£501 10-1492011

2 dge T g2 Al ostd, g olmtol= o S-dok(dimethylurea), TlolES-#o}b
(diethylurea), N-ofAl€#Hd $-#|o}(N-acetylphenyl urea), ©]AZ=IIz]dl$-go}(isopropylpylideneurea),
#ld9-#ol(phenylurea) E= o592 X3 £ o} e o5 FEAE Este v o ZE AP

e
i
oF,
1o
m

e AAlel sk, A7) wat ofplol =i djotolnt,

e

g o] i g E Ao gk, Y] Alxd Axg e TRYEE IN-105°] T},

Byl T2 AA]oo] ostH, Adr] Az" AR ded TZYEE AEd AFA|(insulin
precursor), <&@ (insulin) & o529l olZ & I(their analogues) SE 9] -
thereof ) o] t}.

E=A(derivatives

2 e 2 AAlde 9std, Y] QxR dEd T2HEE Ad4d 2 (insulin glargine) ©]th.
B odbyg o] = e AAde ot Ar] Alx® A2 dMAe AJFE(cyclic) T d-AlZ8 (non-cyclic)
FE}o] = (pept ide) o] T},

e
ik
ol
lo,

H

E o2 Aafdel o5t

=

, 37 AZF Hepol== JdAld (exendin) o]t}

®ougel ® ge AAee oshi, 4] AzE AT gude fdoln
W oy w e Axeel Sjsu, 3r] AxE AxF Ad TeEEE vl (lipase)olth,

lo

B Uy ®
T

qr

o2 g o, A7) AlzE Az @A Q&Y AT (insulin precursor), ¢l
(insulin) HE& o]E59 oldZa(their analogues) Hi= ©]E9 fFA(derivatives thereof), =
(glargine), Ad(exendin), 7F2EAFE|CHA|(carboxypeptidase ) 2 @34 (lipase) S ¥ 3ol O
B deg),

=
g}
=

T oo

B odlgo] o2 A4 o, AEF & Z#YE(recombinant insulin product)E W& = A
HEee G54 A Fo] H7)o} BpAE-]~(Pichia pastoris), H7]o} A~ A|Z(Pichia sp.), A}FFEnR}o]A|~
239 Al Z(Saccharomyces sp.), AFFEulolA2 Al2]n]AJo}efl (Saccharomyces cerevisiae), oW Zulo]Alx
29 Al Z(Kluyveromyces sp.), i dAlEe Z2]2 23 (Hansenula polymorpha)E X8 woZHE A9
18

2 ool ohE Axfdel] ostd, 7] Weg FEA i 2 H7]oF F2EF 2~ (Pichia pastoris)o|T}.

2 o] I g2 AAjde] o, A7) WEE F3 &% (methanol feeding rate)T AP H=Z2(broth
per h)& 20 g /L o]&lo]t}.
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

on

£501 10-1492011

Eodbgol i tE AAdo o A £5F HY TEYE 97F(maximum product titre obtained)7} 0.1

2 g 2g wiXe WegE fEA Ee d-fEA dwWd #E nAE(inducible or non-inducible
ir

= =
A7) (propagating) & E3Hs}

protein expressing microorganism)< WHAA =, A =5 b=z g
I 2YE((recombinant or non-recombinant protein products), ©]52¢] FEA T o]59] ol w1 A W
Hell #A3 Aoz, A7) X €Ak olulo]=(carbonic acid amide)d & FEE EIdE= AL EHJoR I

o

2 odge]  tE Ao ostd, ] ' olmtel== fud 9ol (dimethylurea), Tel"-g-do}
(diethylurea), N-olAlE&Hd $-#|o}(N-acetylphenyl urea), ©|AZ=II ] dl$-go}(isopropylpylideneurea),

¥d$-2llol(phenylurea) T+ o]59 2y & f-gof EE o5 FLEAE ¥3eles T O RE AgE,

o Ee E gE Al ofstd, 7] ©it ofvpol=i= f-gofeoltt,

o Ee E gE A ofshd, 7] Az Az dud ey G-CSFo]t}

B ool i g2 AAde o5, 4] AFH Axd TRHELE ~EAWAEI| oA (streptokinase) o] ).
B oamo] m g2 Ao o5, v TR TRHES gyA o},

woabge wbg wjx|o] W AE(microorganism)E  HAA|
(secondary metabolites)?] A|x WHo=z A7 WX
ZEsE AL 5HoR ).

B odgyo] i o2 AA o] et Ay AZzE A2 dAAlE ZEwl2El" (pravastatin) ©] T},

¢
it

B g e AN (compactin) @] Zebul~E}E (pravastatin) &2 2] wlo] @ AV A (bioconversion) ol #
AoR A7) AWAL wiAo A Ta = d(effectuate), 7] BiA|= ©AF olulo]=(carbonic acid amide)2]
g FREE X Js 5dow dn

2 odge] T gE HAade ostd, 4] 'k olmle]== o
(diethylurea), N-opAl€=d <-#o}(N-acetylphenyl urea), o]AXZIIH
¥d$-2llok(phenylurea) T+ o]59 2y & f-dof EE o5 FLEAE ¥ 3ol T O RE AgE,

wowe] m vk AAele] oshwl, §7] el mepniavielome whol o dle] HolE ko],

_12_

7]+=(propagating) & XE&sh=, A2 thARA
EbAl ofmfo]=(carbonic acid amide)® F& FEE

wE 9ok (dimethylurea), tTlolE&-$-#lo}
I g el-$-2| o} (isopropylpylideneurea),



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

on

£501 10-1492011

2 e O AAded ostd, AVl F5¥E AxF duld ZEYEE Qdad AT A(insulin
precursor), Sl&#(insulin) %+ ©o]E9 obd=ZI(their analogues) i ©°]E2 FLEA|(derivatives
thereof), Z&F%(glargine), MM (exendin), 7+EEA|FE A (carboxypeptidase ) D 2 3A(lipase) S 3
gele o2 HEH ey

2 e g iAo AYPste] oA AMEEHE Y ZAAES AFEY, Y] 24EL Sdotet 7 gt
olrlol= @ #Y FE L= o]5 FEAY 2o Ah AXVEES xIsta, s} ojate] thE wrE wix A
XUEE Xggeedl, ole F2 Alx 7I3F B¢ ¥ oY T FEA ZHHYE AAEY dAd opdmaE
F5T F AT 53 5o o

EA A (certain nitrogenated sources)

i, 98E AW P

_1
hrs)
(e}
o
Lo
i
e
jai)
N
)
)
il
i)
[
ol
Ptl
l m
ol
52
__>‘4_1“
>4
4
=,
o,
M
=)

T 8y e A7kE 5 Ak

2 0ol #4e 1 7)o} F(Pichia sp.)ol 4 ol&d i Adud oldE I wE FAe Aol wjek Hix
o] o} o] A JFTFS Wt o upgba, TRYE9 £&2 bY X Fo $-dolel B
A4 AXAEE 7oz Ha 7|37k ZM\J} 33 Frhs.

wowgel by A Aaldel s, BE wAe] Seleld AGoEA Adw YW FAA7E 9
4 4 Eesels 0

=l A
hosphate)'®] 2] &=7F S7bech. Asrge] 4v] SE7p wepd S
o] Z7hgr}, w}a}/ﬂ xxgolEst A f-elobe] tiAt(metabolism)

1sm =2
(growth profile)oﬂ 00 3kS n XA Fa @A e dgolt Wy £EE Z7A 7, WHE A0S AR
o] = g2 #gol ostu, $-#otE HUgre s o pHellHE wEe] gEAd ZTrYE 347 &

Eoutgog oy dayE § V) AlX Alo]E AlZK(production cycle times)9] A
ZF(nutrients fed)e FELE Z77) 7M5dAz, dvrdoz AR D Az HLS BAAA 4 dA =

ofd
o
2
o L
of
o2

st or AHol®l wiA|(chemically defined medium)E AF&3 2FH4 2E FA(industrial fermentation
process)S 913k A3 v AL ~E 2 (suitable microbial strain)g o] gl vhudl 3H3ES AAsE=
A= EFY 2E#A(wild type strain)d F ow, 7] g4z B 2EHILS AR HAxwav)

343t}

A Z 714 (production organism)ZA] A2 4 Q= vlFFE GH (yeasts)ZE, oAU T|7]o} HAEgyx
(Pichia pastoris), ¥7]o} &3 A]Z(Pichia sp.), AF}EwulolAMlA 23] A Z(Saccharomyces sp.), AF7FZEnlo]
A2~ Alg] 8] Alotoll (Saccharomyces cerevisiae), ZFo|H|ZEZnlo]Al~ AT A|Z(Kluyveromyces sp.), S+ 3HA
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[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

SE505l 10-1492011

=t EYEEy

2
jmm]
o
=
wm
D
=
£
o
ho)
o
<
=]
(@}
=
ko)
=
&
i
i
o
o
-

w3, segHoz Aod mxE AMEg A A Ta FAE A A3 nAE 2EYQe 483 Eﬂoi‘jdi
2~E#A(parent strain)S AFH<A Wo] T A (classical mutagenic treatment) HE+= AZ=3 DNA A A
Z(recombinant DNA transformation)o] FHFo=AN S5 L/ FAAZA = A, *g*j% o] A
(resulting mutant) =i FAATE vAYE ~E@A(transformed microbial strain) 3}tz oz Holw Hj
Ao e A HEAAE ZEerh. AR oA e PR AEdRIC] FFHAL EE HoHE
2EQ1H HusglE “H stetf o= Hoj| wjA oA AR A HEHAE UEdeERAE, ey o=r
Aoj| WA e AHUE ~EQle] A HEw g ojEd Aot}

FARARANE, HF AV BE A5l oA H2 A7E ¢t 2 9UE YERAAEE, 8t ofufel= I
o FH v FEng gUd = Jdot

"2tg WA S (Fermentation media)" H+ "2H& ®]A](Fermentation medium)"E L &7} o]Fojx+= AL 9
3= Ao R, ol EX AT ZTRYE(specific therapeutic product)E A|ZFet= wha mgEo] &) &3
S& @& 7]d(fermentation substrates) % T2 Y= EZ(other raw materials)s X3}

" HETENitrogenous components)'E HE  wiA ] dojA FIE F de HaY(source of
assimilable nitrogen)$l 7] (substrates), 95 & (raw materials) & FIEHEO|T},

2 e dAAE Bl ,

olt}.  o]& N-CO-N ®== #AHNE 3}

(diethylurea), N-o}M®-N-3'd<-# o} (N-acetyl-N-phenylurea
5

N-#d $-#lloF(N-phenyl urea) 53 #2 $#ole H=A =& °]%Q] 3o &

EUEE §-Fofo Z& it ofnfol=
el $-got(dimethylurea), Teold$-#o}
Eg=, $-2lo}(Isopropyllideneurea),
e 2 deA] 2 E ATt

Bom o] ALgE "fRESF(effective amount)"S $-#of T o]
IE o] EYEAS W R AXY e dFS A e A

(appreciable quantity/yield)®]t}.

W& §7) ) (Fermenting Organism)"&} %% A wg FAANA AREET|e A e vAES ov| ).
g f71A19 d2s, anet 2 A4 5714 (fungal organisms)ES XSl B wgolM g {7]A 9
dzZ= H7)o} yAaE]~(Pichia pastoris), 37|} AFA]Z(Pichia sp.), AMHFRuIOIA AFAI=
(Saccharomyces sp.), AMZFEmbolAlZ Alg]H]Alo}ell (Saccharomyces cerevisiae), ZFo|H]Zufo]Als AT A=
(Kluyveromyces sp.), E& tAlEet E2lR 23 (Hansenula polymorpha)o]th.

2 e veg FEA A 5 AMES AR Pgeels dde] Aje ¢ oy, Az #dE ekl
E(recombinantly expressed peptides), WA (proteins), <1&#E¥( insulin), <¢1&FW A+ (insulin
precursors), Y& FEA (insulin derivatives) H& & obdZ 1(insulin analogues)ol A=A =
o}.

2 gAAe A deld e ZEPEIEE AHEY] Yete] A "AEZF(recombinant)"olgtE &l AIXF
Z 7 Ee 2 Elo] = (recombinant polynucleotide)e] &l ol Axd ZFelo|=gd on|gitl, B wAA
oA AM3to] ALg¥ "AZF (recombinant)"o]#= &o]&= AZ3 WE (recombinant vectors) E& TS EfX

_14_



[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

on

£501 10-1492011

3 DNAol tfgt $~&A|(recipients)®E AFEE F IAY AEHO 2 AXE ou|sy, #d¥ (transfected) 2
YA AM*E(original cell)?] A<&(progeny)< Efﬁ'f&‘jr. o Ho]HE M ¥ (single parental cell)e] A&
S He)st4 (morphology) H=+ Al (genomic) = Z DNA B A (complement)ol] AolA 2@ Xg HoJHES} <

Wil 598 = glon, ol &4 (accidental) T 9=l (deliberate) ¥o] wjiEo|t},
ZZ 3 eto] = (polypeptide) ", "‘ﬁ‘ﬂ A (Protein)", "ZElo]=(peptide)"] Boj= ofu| it ou|sln], 2

iy

]
1E9 54 Hdol& InstA| &+ , HElo] = (peptides), T EFS]=(0ligopeptides) H wujdLo =&
g ietel=o] Aeje] WFe] xFETt. Y] EZESietel=Ee sEhA e @i F WE (post-expression
modifications)e] B4 FAl= XFE7A A gE 47 Gole ZEgetol=9 I3 § ¥y S AH =
HiASEA] ek g AAdA, EAE EERElE B olE9 #
frE=Aoltt. H}%’“'ﬂﬂlb, ZeFelo| == AlEFY HEFo]=(cyclic peptide)o|th. I thE AA]do] oJ3hH
Z#Felo] == H]-AF8 FElo|=(non-cyclic peptide)o|th. I T2 AAldo] o, Zg|HAeto]l=r A
H(exendin), $JE]FBlE}o]=(eptifibatide), ©FEAIHH(atosiban), #3A], JF=2FAFE AL} e F4
(enzymes such as lipase, carboxypeptidase) &S X g3l T OoZHEH XEHT),

F[’
£ o
JlN

e

i
o
e
atl
H
i
flr
o
i
1o,

e F M9 ofu il ARE Alolo] EXH 51 7 ofn|ite] FeElo]=olth: A AMES 21719 ofm| At
olal, B AFER 307119 ofvi=itoltt, V] AFEELS F U9 toldutol= H3IA|(disulfide bridges)E A=
AAET. olF AdHoRE HAE AEY Wy olyF Ed FEA W olgEe §EE XFst. AE
A e, d70d A &R Zo] TRHF JEd IFE, e JEd IFPE FEA EE old2ad
T

ded FEAe Addez dAE ded, S A ded B 55 dedY fFEAY, Lo shte] A
AHoz IAH ofv it 79 X B (substitution) R/ A% shufe] opniit 7] B/EE {7 7]
9o F7Haddition)dll 93, &3dh=, EE T3 2AA AH JdeddeE FEEAY. JEHolge= &o& B-
9 A- AMER FAEE SR Aodr.,  ded fiAe Ad IA" JdEdd HoxE 600 TY
(homologous)& 4 U}k, €d FEAT oS 54 = Jon, oA Holxw ofF 75%, Ex Hojx oF
90%, A HAE QEAN I 4 vk, Ao R, QlEd FEAT AMY &Y Blaste] tha A

| 45 B

74 ZZ(genetic engineering)dl <3 J&d 2 AdEd FEAZ AT u), A&H A7, B, C 2 A A}
&S X¥ste "ZERJEH(proinsulin)"o] A LY % 2dede HHstn &S EY
(appropriate and correct folding) % to]dulol= B

oa &Y EE: AEd FEAR 48" 5 Ao =

9 A- AP Aok 60% Y & Ak, v, C-HER| =] AAL

o} 9A3] Aoldd 4 JEE A" £ v, ZRAeW FEAe AdHorn Ay =

75%, AHoj®= oF 90% U 5 Qtt.

B wgo] Ex pAdd waw, A2F Jded ZZHEE IN-1050tF. AAE Xad TzYEE Bx IN-
1058} E3] #Ho] glrf.  IN-105% €3 B-A1&9 B29 9xoA JaAZ ol =it &1 (epsilon amino acid
Lysine)oll Z2] CH;0-(CiH:0)5-CHo-CH,~COOHS] A= &2 9} AFAlolER d&d Extolt). 7] #A&
Al, Bl % B29 oA ExzFAIC|E" 4= ¢la1, Al, Bl ¥ B299] ket Z3tollA t-ZAFACIED & IAY,
T AL, Bl % B299] thekdt x4 EAFACED 4 Tt

® ool ®ote wgd] mEy, B owgel wE iAE B8] waKel Az AzxF uwde A2
w v)-A2E etel el
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

B oayo] o ydo)| wpEW, WE TR EF(fermentation protocol)S Al 7}A] Ho|AE FE3E 4 d=d: W
A (Batch), HE=-w1%] (A E4)(fed-batch (optional)) & &S F% H o] (methanol induction phase)©]t}.

2wl b3 AAF Bel mEw, B owweld AgE BEE ] VEUES TR, TR 99 A
E L

F 1
Wjx] ZAJ(MEDIUM COMPOSITION)

%43 (Component s) 9F(Quantity) (g/L)
CaSO4 . 2H20 0.93

MgSO0,. 7H,0 29.8

K250y 36.4

KOH 4.13

=8 A E(Glycerol) 40

HsPO; (Density-1.7) 22.95

-2} (Urea) 6.0

AN AEEEE 37 A8 AlAzoA =9 HA Fyd §aiEden], 121TAA 13 &<k =

w9 fA(trace salt solution) =

D-8] 2.8l (D-biot in) (] 3}

CEREE

2Ht) (pre-sterilised by

filtration))& ®iAel o= (aseptically) 7Fstal, Z+2+& 4.35 ml/Le] HE=2 wjAe] Zteich(m = ¢
|l WrE= 1,05 o], D-H]|LEle] A$E= 1.001300h).

F 2

w o &Ae] ZA(COMPOSITION OF TRACE SALT SOLUTION)
=4 (D) Quantity (g/L)
Components (Salts)
T2 A o] E (Copper sulphate), CuS0s.5H;0 6.0
2F olol2t}o]=(Sodium iodide), Nal 0.08
W7k A o] E (Manganese sulphate), MnSO,.H,0 3.0
2w =2 EH 9l E(Sodium molybdate), NaMoO,.2H,0 0.20
S2F(Boric acid), HsBOs 0.02
FLE FReo]=(Cobalt chloride), CoClsy.6H,0 0.50
o}l E&elo]=(Zinc chloride), ZnCl, 20.0
A Aol E(Ferrous sulphate), FeS0,.7H0 65.0
32 F(Sulphuric acid), H»S04 5.0mL

A

E g2 ¥HE ¥ (potable water)ol sty falEen, Hy adol= o3} FX|(sterilizing grade
filtration apparatus)E Eslo] ool o&] A=A},
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]
[0120]
[0121]
[0122]

[0123]

[0124]

on

£=0l 10-1492011

H| o El

pud

g ZA|(Biotin solution preparation):

D-H] 2.’ (D-Biotin) 0.2 g/L

HOo®S XHE $E(potable water)o Eslsiglem, Pyt Ia#ol= o7 X (sterilizing grade
filtration apparatus)E Esto] o] oj&] A=A},

A5 FE2E 2 4o] ME FH(Yeast Extract and Soy peptone feed):

8% FEE 2 4o] FE(Yeast Extract and Soy Peptone (YEP)) 533}

# 3
%4} (Components) Conc. (g/L)
Z~o] 3E(Soy Peptone) 100
A% FEE(Yeast extract) 50

A7) AXHEES &a§A]7]aL, EHE YE(potable water)Z H3Z 2. €48 121 WA 123TColA 90
>

weo] "= oF 105010t

(trace salt solution), 12mL 2] D-H] ¥l &M (D-biotin solutions) % 40 g2 $-d
Hd 7hekaint.

o 1

& 37 (FERMENTATION PROCESS):

b

& TALS wix AHE XA HolA(batch cell growth phase), AEH ZFHAE FTF A Fo]2(an

optional glycerol fed batch phase) ¥ ™&t2 % ¥ o] ~(methanol induction phase)Z ¥3+3c}.

Wi M Ad# o] ~(BATCH CELL GROWTH PHASE)

% ZUEjs 2 o)Z(Batch monitoring and control)

Az & 92 E (Production fermenter parameters)S %3] Al¥3lal 3179} o] 243t}
<% 30 T£2T

pH: 5£0.2

DO:  >10%

2 e} (Run Time): 22-24hr

WehE 5 3 o] 2~(METHANOL INDUCTION PHASE (MIP))

_17_



[0125]

[0126]

[0127]

[0128]
[0129]
[0130]
[0131]
[0132]

[0133]

[0134]

[0135]
[0136]
[0137]
[0138]
[0139]
[0140]

[0141]

[0142]

SE50l 10-1492011

MEe FEe WA dolsd F AT ALEUY. WHLe JUHAOR A8 BF Tdol= AHE
Agstel olstgroma Wit ATk ekel)

MIPe] Z7]el&=, wiAlo] F95 = vz W wel(ZRYEntth, Bk oluel F2nict WA 7|HA) pIE
4.0+.1 =¥ 6.0+£0.1 ¥ 6.3+£0.102 @393, 25 & 18 WA 24 CE (Z2YEnth ¥l ollg &
vlth HEAZHA]) g ).

|

f

o] ME ¥ =(yeast extract and Soy peptone feed (YEP))Z & 7]o]l A

MIP 2UEls 2 ofZ=(MIP monitoring and control)

SE0 18 T WA 30 T (ZRHEvH, #nk o SEviy MSA7]EA)

pH: 3.0 WA 7.0

DO: >1% (B22=oA tix wWeE FE2 Al8-(used to control methanol concentration in broth))
H EFY(Run Time): 5 - 8 & (F& vt} WA 7|HA])

oAlo](Assay) pH : 1 WA 9.5 (&M {3 we}(depending upon protein type))

o] o2 dde] w2, s40xe FHAE
=M E(minimal glycerol (MGY)) ®ixJol vjfgo = HFLE FHgtt. 7|ido] He Taudr] vix
(basal fermentor media)x "tHZ ¥ 7|o} ZZA~ 7Fo]=gk<l(Control Pichia process guldellnes)"ﬁil‘%H
sk, LEZE-QliHortho-phosphoric acid), Z& AHE  Yslo]=d o] E(calcium  sulfate
dehydrated), ¥ el A#o]E(potassium sulfate), PFIUlgF AHo]E e} 3lo]= o] E(magnesium sulfate
hepta hydrated), X ElgF dFo]=EA}o]=(potassium hydroxide), & A =(glycerol), W= A(trace salts)
9 D-H] Q¥ (D-biotin)& XFert. Fg W wiA= X S A% EE VFoRE xFsioof a1,
o]5% %A} Ca, Mg, Mn, Fe, K, Co, Cu, Zn, B, Mo, Br ¥ 19 84 3}gE3 & &g vk wjxd] E3t
. v GES E3 2AT k. 2 3ol v g &8 53] T AFlE HE stol=d
.

[>

= w%F(lyophilized glycerol stock culture)S

B o

14
o
%
3,
3 of\

rlo ﬂ

i

B
o]E(cupric sulfate penta hydrated), A% f22Uo|=(sodium iodide), W3t A ]E Hi slo]=goE
(manganese sulfate mono hydrated)E X33ttt 4F E@HHolE t] slo]=dgo|E(Sodium molybdate di
hydrated), “a4F(boric acid), IIYE ZZgo|= A} dfo]=# o] E(cobalt chloride hexa hydrated), ©}<d
ZFZeol=(zinc chloride), A A o]E e} slo]=#|o]E(ferrous sulfate hepta hydrated). 7+ ®j#] A%
o] ¥&7t 7] ZRYE 53] HAstd AgE, dx wix= 3719 2k

o)z ul x| (CONTROL MEDIA)
ukg wlolA 9 ¥iA](Fermentation Basal Salts Medium) :

L ggel lolA, a7 AEss oA £

(ot

¢12F(Phosphoric acid): 85% (26.7 ml)

i

% A#o]E(Calcium sulfate): 0.93 g

“

¥ Elg A o] E(Potassium sulfate):18.2 g

vl 1Y) 45 A ¥ o] E--7H;0(Magnesium sulfate-7H20):14.9 g

]

LEME 3Fo] == Aol =(Potassium hydroxide): 4.13 g

_18_
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[0143] A Z(Glycerol): 40.0 g

[0144] S 7sko 19EE &

[0145] Tdaxd 25 7hste] Age R sta dsio

[0146] PTM1 W& A (Trace Salts)

[0147] 7] AEEs 7 £Fdh:

[0148] T2 A#o]E-5H,0(Cupric sulfate 5H:0): 6.0 g

[0149] 2F 890o|=(Sodium iodide): 0.08 g

[0150] nl v A o] E-H,0(Manganese sulfate-H,0): 3.0 g

[0151] A2F BB o) E-20,0(Sodiun molybdate-2H,0): 0.2 g

[0152] B 2F(Boric Acid): 0.02 g

[0153] FWE F2 o] = (Cobalt chloride): 0.5 g

[0154] old F&2&Fo]=(Zinc chloride): 20.0 g

[0155] A A o] E-7H,0(Ferrous sulfate-7H,0): 65.0 g

[0156] H| 2 €l (Biotin): 0.2 g

[0157] AF(Sulfuric Acid): 5.0 ml

[0158] S Jtele HE FH9E 19HE S

[0159] o¥, e @ A2 Bag.

[0160] A7) EFEEENE S JHE AGE £ Ak, A7) WiAE AAFsta e & ARES

[0161] 71 gz wjXel gsle], $-EolE doldt xR EFAITI

[0162] Hoabgo] i o2 Ao wpEw, #Xx #Ho]A(batch phase) F¢Fe] ulo] Qw2 A (biomass generation)<
ZE A 2ol %3] wA(initial medium)ol] Z=AZ w 7}x] o]}, o], wlolQulx AL FFE A X
i, Wl Feont dojdr}.

[0163] B owme] o thE #@ye wEW, EA3E dloleumjart dA® Heo, wige wEe 2 9ol ALH<Ql
TEoR fFREY. HEE Fgo dojus B¢ AR FEE Y HE &9 Fgk Fgsy

[0164] 2 dEe E gE B mEd, wes I S5+ 20 g/L/holdteltt. FAAEAE, Ax dEs oS &
AA7IE Fa Ex9 HASE 2 4yS kel aeE ot

[0165] 2 o] sly] AAdelA 54 H} Agt FA e} A ARET, ol AHAA B xs] old
Aolth, & whE 3] AAldd s A2 ofyr. RIE, tE shed Wdd, 54 92 F7HEIA
g Foy, HEH AT AHo® Wy WHEE X Foltt. wEhA, utgH s FAGE L=



[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

SE50l 10-1492011

7] AAele B oue] AAE A7 fstel AFE Ao, 54 dEe B wwe wAsil Pt

R = O
odARA AFE Ao, B el 91 2 QYA SWdA BE FAL ANG Aow ojsHolof @
7

B oamo wg wxE A3t AFRYE 9% FAE(nutrient composition)S AldstEdl, A7 A
o Fol & Jhluto] =(carbamides) % JHHlW o] E(carbamates), 7}FH.T]o]n|=(carbodiimides), ElL

Hlulo] = (thiocarbamides)$} 7e #el e T GEASd 2L A AvxdeE= sy, e Az 7|7

=}
=
7

]_

SOt ¥ ZT2YE $8% IS5 st 53 HAsHE ve Ba wx HyrdES 3,

B oy e weke §54 M0 7)o} AEE ~(methanol inducible GMO Pichia pastoris)Z® AMg3le], W&
TAgo]l dojus FoHHA, Fg WX, d%) AEA(insulin), = (glargine) IN105, VAl (exendin),
34 (lipase) 2 FF2H5AIMEIThA (carboxypeptidase) 9F 22 A Z3 Wiz LTZHEE ¢ 53 =852
53 g A shedl, ole &R AR A JFE mAA FowA fHote] HIME Fdk JheEtA @
Ao|t},

wowwel o wigel R, Ax FE L Azl 598 9PL Fr Ak PEIEE Selokst 2 it of
vho= i ool fFEA L AV A Bl PR Sl

2 odge] g2 BAd 2w, Ax uAEEA AMRHE v aRdE ¥7)oF G~Eg 2~ (Pichia
pastoris), ¥7]o} 23 A|Z(Pichia sp.), A7FEuFolAl~ 23 A= (Saccharomyces sp.), AFZFEulolAlz Al
v AJo}oll (Saccharomyces cerevisiae), ZFo|WZulolA2 A3 A Z(Kluyveromyces sp.), T A= &g

® 23} (Hansenula polymorpha)E *3+3ic}.

2 e o] Fuho], otE|mulolNE B Xt wiXE AREste] StE vl iim il HEE gt Tl
Azg dg v, dih FHLORA SHof BE o5 FEA, FHHolE, Jtrrjojw|= 9l E 9 Flujv]
o} e vt ofulol=o] SR E oAIGTE. B U] A% BHe e AMAEES 2t HAstE IS
A gEtu g S zke= =740 wF FA (improvised fermentation process)ell #3F Hojt}., EH o] O
Agtel 0y v AR Bas Fake] wald 9 A2 AR Je He] Ao HE" 5 ).

2 e vy xS AFsst=d AFEEE 9% 2AE(nutrient composition) S AlFsh=dH, AV 2AAE

e 9 o] E(carbamates), 7FR.tloln]=(carbodiimides), E]27}

vlolo] = (thiocarbamides) 9t £ & FH E£x FEAEY 22 44 AXVEE I8, &2 Ax 73t
=

B e TRYE £88 A58 s 53 A48 shy ol¥el e wE W4 ATIES TPech

mEkA], B e o] FEtolE AREEle] WA FHo] dojue (WA, Fg WA, d%) GCSF, 2EFET
LA (Sterptokinase), HGH ¢} & dwlgd ZTZHEZS =3} = QEE Fu ) ol N AXZ
o Aol s mAA FowA ot HIE Eslo] stEsiAl © Aot

g o w3l olE]:-mlo] A E(actinomycetes) /W A wiA(fungal cultures)ES AFE3lo] 2F T Ao
2, &5 Wx, d<4) Zdul2e" (Pravastatin) ¥ e TRYHEES ¢ UL &R $£5%

o2 w3, Ay wAE ARkl WA k= TE WA FACd oA gakA], opdEiAl, dEdAet F2
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[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

WRe ® e Bl mEw, Ax 58 % AL

ofptol= i o]Fe

e

w e EouE did wEd, weEAd e
of. Fe}olo] A A Fou o5 etz AL

v E ot gyl wEw, wEAd mgEe
F, ofEwEddl %, oladdes F, dxvs F o

= wE rk

2 e 2ty WA E AFsleted AMEEE 9 A= (nutrient composition)S AFdEd, A7l 24
< 7R ] o] m = (carbodiimides),
j,]. Q_‘O: A A 74ﬁLﬂE% g_zﬂ.o}uq g}o xﬂJ_

=

S-dlole} 22 Jhupvlol =(carbamides) % ZJlulwo] E(carbamates),
Hiwlo] = (thiocarbamides) 9} 722 #H FH &= FEAE
T BEHste ZRERQ ZREYE E= A2 gAY S F
2 dE WA A¥xdES xen
2 e fyotet e Bt ofubol= E A —éEﬂ T ‘I'I’Ezﬂ
o] §E& TNAEHE = [

FHlobel o]l H b= A4 HEUEE oA, 23Xyl

on

5us 9P FE Ak YIUEE Sdolst e
et

el =ube|gfotol] she]e] ~Ew<]

2 Az vAEZ s A AHgE.

ofEwulo E B/EE Q7 Y

AU e B2 e, ol @

7] AZRE A ARG Aol
E Ao, 9 alAY RS olsistelol & ol
A

F5@ Aol

o

ol

o)
TE=

dstel AP VYR 2EAQE, BAGRE G FPRE Axse
EEAUPN

312 O
o =
Aol Fhsats], 7] s vs) 2EAAS $58 47

£501 10-1492011

oln, npehAsHAl=

oy, d7] 7]

4 54
oA A
it

2

=
Bl 27}
713k

S8p sk B8 A3t st ol o

e, AdE 2E FAS Yt HEE s AEYeL, A3 Hojda AE# 9 (parent strain)<
Ezx¢l wWo] wHAl ¥ (classical mutagenic treatment) Wi AHZET DNA  HAA3H(recombinant DNA
transformation)dl] FHPFOZH 5 L/FEE FIAID = 9o, AAE WolA(resulting mutant) EE &
Agtd v AYE ~Eg ¢ (transformed microbial strain)< $-=3t P AR HEIHAE ztE= 2w WolA
v FAA%E 2EdRI] BLEAY e HAoHE 2EHQIH HuslglS w e oR Aoju iR oA
fAret 4 HEUAE YeEhERA s, o R GojR iR A FoHE ~EH I 4G sExwdg 9
&4 Aot}

=749l wE  wiA|(instant fermentation medium)Z

concentration, %3 @ Z&YE (product per volume),

3 IA¥Y ZRYE(product formed per volume and

_21_

E A& (product for
time), T o2 FA v g

].%.z}l. ‘Q’i@. Ei,q])\‘:_ Eitﬂz lg—
ZHYE $&(product yield, 218 ©i2d T A
gy

¥ ZZYE(product formed per carbon source consumed), %

S (product
o

mation, H3 @ A
9 o5 xFoR



[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

on
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-
ox
i,
=
o
fr
-z
n)
2
)
i,
ol

b o] Abe] wlebu el o] B oA dkaE T

FAAZAE, B2F olulol= FFE(carbonic acid amide supplements)®] HZ FE+&, F
= o)
AR

A
A=)
o QoiAl B A Azl Be GE 98 F YLl Bsa, Frehn gerd £

11

WA & (Fermentation media)" %St "®& WX (Fermentation medium)"2} ¥, a7}

94”]3}': AoR, 54 X853 ZRYEE AYste vAES TaroEHN FEslHe 2a

g 548x3ey.

B odtgo] glojMe] wg wixE= A e ¥k 7] (suitable carbon substrates)S XEdslo]of Fhu}.  Z gtk
714L SFFAS D THEXRS e HRAplgoE BHEX BE AR L S AP olE, AR ©E
= A2 gl 28 ZEalglglols Ei oS¢ BE W 2 4R =2 27 (cornsteep liquor), 777 M|
E E& A~ (sugar beet molasses), =8 AlE(glycerol) % 2] EE(barley malt)ES ¥sHe 4= 9lon, o]q
A= AL oyt FrAHe=m wha AL, 4 upeleAmNE FARe UlAMY Hiho] oAE
9l o|AtslerA ) WEte )t e A-elA 7] (one-carbon substrates)d F vk, wEba, B oudbgo)x &g
2 5 e gardor 7AS ¥gele vao TYRe WS ke = oglon | fr|Ae M = Ao
o Agrek gkl gste], Ba v, g el AFeta, HFse dld e HE AdEe T
A& TUAZI7]e Ak, vdlE, o, By, @ FAR A A E E AEES XT3t of g},

"A A (Nitrogenous components)"S 714, 98 B2 k= AZXJUEE Jujan, o
Aol #Hrt.

= 2R Al lolA

i

AHetet A4S Lof Z29(oya flour) ZE A= Z20|(tton seed flour), F=(peptones), BE FE&
(yeast extract), 7FA|¢l(casein), 7HAIQl dlo]==2] Ao E(casein hydrolysates), & 2% ##(corn steep
liquor) ¥ ¢=E+F o]29 F¥7]¥(inorganic salts of ammonium ion), WolE#o]E(nitrates) @ o]Ez}o]
E(nitrites)E X3 F o, old s = A ol

o] dAgh e mEd, g wiR oA vl et FE(supplement ) F-#Hoke} 2 gHAb ofmfol=
ojtk. o= N-CO-N EE #d 7|5 xdtete e 3T 5 vk, vdEfaol(dimethylurea), Hold
$-#lol(diethylurea), N-ol+ e Hd $-#lo}(N-acetylphenyl urea), oAz 2 I dlg-gof
(isopropylpylideneurea), ¥d-<$-@lol(phenylurea) T& °]&9 Z¢3 S o} EE o529 FEAZ A}

e el nd 5

rv

LW
o
flo
e
i)
ol
2,
=
(il

B Aol AFEE "FadF(effective amount)"©]
o2, #wg WA EYHAS W, Fa FUIA 4
A

4
(e}
F 32 /=& (appreciable quantity/yield)o] A|Z¥T},

[e}

"Fg f-7]A (Fermenting Organism)"o]g} §H2, EAste wa FAH AFEH 7| A3 nAES on|sit),
2 oago] v A oshd, uhgA e U]*ﬁio 2~Eg¢l whelg]o}(strains bacteria), 9IE|=vlolA
(actinomycetes) /% Ft F(fungal species)el™, vlFA A= Ax wAYEZA o] F&ol(E.coli), =
EAEvlol A2 A3 A Z(Streptomyces sp), TEI:=Z# 0 AT A]Z(actinoplanes sp), OFAaH e~ A3]A]
Z(Aspergillus sp), #x&HZ 23| A =(Rhizopus sp), AL Z=TAZ(Penillium sp)sS XT3t o]
A== AL ofyr}.

_22_



[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

on

£501 10-1492011

o

%ﬂjﬂ‘ﬁro]—c—% Ao dojAl AFEHE 8o "AlZF (recombinant) "2} TS A7
cof el =5 ongtt. B BAA A AEE dHEE o AR
® go] "Axge AxY WEH e E}% Edy DNAY oA FEAR AMEE F AAY AHREHE AEE
ot | ZFA ¥ (transfected) 22XE M*E(original cell)e] A=(progeny)S X33, o

M ¥E(single parental cell)9 A£S A2 (morphology) B Als(genomic) HE ZF DNA HA
(complement)ell loiA L@ Ad HHES} WA LS 5= glon, ol ¥ (accidental) & o=
A 2l(deliberate) o] uwjEo|T),

Td
e
2
o
2
é
rﬂ

HEFO) = (polypeptide)”, "@M A (protein)", "HEFO]=(peptide) "Bt T2, opH|xAte] EEHE 9
stH, ZHYES 54 Aol u|ste A ofuth; &, HEeol=, SuEels 9 ggo] | 3Ete]
= ol 2Tt 37 EFEEtel=59 8 e #d F W3 (post-expression modifications)®]
5 12 2EAY wiAEAgE 4] fole ZEfetol=e] #Hd T ¥y S Adg EE wiAESHA &e
o A AAdA, EXE Y FElolE Ev o9 T olgE I v ol FEACIY. nlEAS A=
=

I
ﬂl\ﬂ

el =5 AlEE Eel=(cyclic peptide)olth. X o AAjde] o, ZPElo]l=s H-A|EE
HMeFo] = (non-cyclic peptide)olth. £ o] T ofE2 o] o, A whulzde B urydol g nfx
= Alg3le] wagoeN AP}

B oo o AAdE GCSF (Granulocyte Colony stimulating factor)e] AZx<¢F #A#HFCTE. GCSFE= =2
(proliferation), +#3%F(differentiation), % ZF4 I¥ T (neutrophilic granulocytes)® =287 A
(functional activation)s ZAdsl= A Z4 v (pharmaceutically active protein)©]tHMetcalf,
Blood 67:257 (1986); Yan, et al. Blood 84(3): 795-799 (1994); Bensinger, et al. Blood 81(11): 3158-
3163 (1993); Roberts, et al., Expt'l Hematology 22: 1156-1163 (1994); Neben, et al. Blood 81(7): 1960-
1967 (1993)]. GCSF& T4 v AxF 9SS ou|st, vt siAle Abge] deldola, 22 (tissues),

ol A (protein synthesis), A4 T¥ %3 A E(natural or recombinant cells)®E¢] AE vy 7+
S B o w F=E¥ AL oudtt,  HH S (nuteins) EE T2 W E dlAy o] GCSFo A4S
Zhe gmd S we 4= Q).

"A|2 tAMA| (secondary metabolite)"& #|1 AMAIZHE FE sitE=, G710 93] Az Aoz, Al
A= oldm B 204 mAEY] el 87EA et A2 dAbAl SEES FE52Q ek g
T FHAQ vl e EWAE ol o) &35 SAFPER Ak F gk o9 Zo], AV F1HA FF
o] FqdE T AlTe THHLE §8% FFEY FE AXRE el s, 2 HAXA s A2

B2 7] AAldel osiA oS AAlE i s AAdES, # 3] v FAdE e
e Bleln 224 oA ffate] dnE leltk. 7] ZAleh AAdRREH, dds £ wwe] 4l
58S 998 g gloin, & dne WEE Yol ¥u, £ i) godd My % FAS =& 2
A% Aotk d7] AAdse B wde st Aow 59 F flnh. el B une] AXNdGE )
Alet== st

A4 1

oM wEE WAE NS AAE BEEy] 918 d97]of dx=E ]2 (Pichia pastoris)E ARESE] 33}



[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

SE50l 10-1492011

Atk sfube] WA (AP #Del= dix wiA] Fme] dite] FEMES ASF 23] wix= A, WAE
A T, MVLe ok 8 g/L/h o FH SEZ FHAJT. PEE 82 olgkw ALt Hn) ==d
BRE 7Y B9 3.0 g/lol cl2en, Waslth. o WANE(AY 2), BAT WA 24E A

Bgrlel FHHew Zheigltk. WMAE 9T Foll, WTES 4% w/iv F-Hote A
L ]

, 0 ,

Ttk HEE 8Y Bt AESIGlt. Hu ZEYE w79 5 3.5 o o|Eu. AE Y Z=
g ol = EE3] Aolg M AAEA At AV AHE 5t oW wlojoma H TRYE ¥R v
gds = 1 9 20 242 YR
AAd 2
T2YE 3y £5E5 187 flste F7]o) grE & AFEEte] Sdolr) e dEd AAA Id

AFEAT. B AHol A AlgH thE wiA] A E(trial control media composition)S A& oM,
4% S-eolet Al WEES 20 g/L/h =39 £EZ FHsT. 2 AFA AlFA™d Huy ZEYE ¥
(trial maximum product concentration): 137 A|7F =<2t 4.21 g/L o @3glon, SHol= wFr)o 7184 &
S AL 182 AIZF B 4.26 g/L oItk AE AR ZTEdoe, A TRudde S nx] go
HA gl $eols HrlgdoEn LHE Wy SRy Frbetal wa AR AaEe, To He Ao
e YERA] 9ith. d7] Aoz A% vlolewx ¥ ZRYE FE Zauds E 3 9 49 77 YER
Sltt.
Al 3

F oo wE7) MAE Fe AFAC] BAL A% 7lo} ShaE 2B Aol $IHAT. shbel WA

=
ol=(Ade # 1) tz HX A= Huto] ZYAES A3 23] wixZ AYAg. WAE 493 Fo, dek
&S 9k 8 g/L/h 9o FH %Ei Ttk HaEE 109 B¢ AFsGit. Ao T2HE s 109 59
1.03 g/Loll ol23lem, HF3IGT. o MA=(AY 42), 53 vix] 2AE AL e, 0.1M $-o}

E Z7] g A T7} o7 Jhetitk. WAE $9% Fo, WS 4% w/v ot A FHsint.
BUgs 99 FoF A&t HY TRYUE $EE 9Y S 1.75 o ol2Y. AXE A TEygdd= &
H3e] Aolgh e AAEHA Adrt. A7) AHE 5o oW wlojomja H TRYE FL TEHAS &5
9 6ol 7+ eIt

A 4

T he] war] BMAE dAdd ArAe iy

& 918 svlol haEe g Agetel Qs shiel WA

N=(AY # 1) FE wix] Zme] ARke FEAES Ae 23 Wiz FEAE 2l

ZYANE TF BXNE 293 o, HeELS oF 11 g/L/h 9 37 £52 FTFEYT. LEE 6Y ok AL
k. Ad ZRHE FEE 6Y B9 0.74 g/l ol2glow, Hdgith. uE WA =(dd #2), 5
g oA 2AE AMEEen, 0.1M $HolE WavIY FrHoE RSt WAE 9T T, WEss
4% w/v S-dlof} A FFSAT. HAEE 5Y T ALY, Hu L2YHE Fxe 5U 52 0.78 o 9]
2. HAE Y Z2odoe 593 Aol He AFEHA AUt ] AFE Fsle] dojxl wlol o)

}\1}\101] 5

e war] WAE g4, f3AY FES A7 gT)ot FAEHAE ARESte] 2GS0 Sfuke] w4
=(EFE # D dix A AR Auks SYAES ALY 23] AR QL. WAE LG Fol, HESS
ok =) \

. e WAL ), A uﬂx] =48 A}%wzcﬂ



[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

Ews gold 4 wAHA Ytk P7] APEL Bolol dolx volev)s L ZIHE HE TEndg ¥
9o 27t vhehpginh,

AR 6

Hee FE WA S Ags $ 1, 2, 3 % 5% falobs EFeh INI05 HAle] Alxel| ARg-®(taken for)

do} vxo a34E A7y, v J}E}UIE% AAe 17 FdEd. o Z2dE

0, 1, 2, 3, 4 2 5% 9l vix]el 74 F<F 3.0, 3.2, 2.5, 3.3, 3.5

9 2.8 g/LoId B = 4% Taﬂo}% AFE3E 7ol AabAdo]l $gets B
[e]

o
g, velons 2 EEE s% zzdes w10 9 109 47 dehia,

AA 7

20 g/L/he] =gk % &g zke T ge AfdA, g dEed A4 s JHedt dte 7P and
o e o+§ Felaly] e, S-eoke] FEE tFsAl sk, wiwkgo] 727k 0, 1, 2, 3, 4 2 5%
gof sxEoA &5 %‘ m WA oA 182, 166, 140, 164, 137 2 170 AZtellA
4.03, 3.39, 4.16, 4.21 2 5.31 g/L ol o]eaiu} Hpol Quj~ B sz
ZbzE GepdIgith. A8, Sgole] Hrbe dud ATA AR 2 FUA 71,
>HE o 3 20 M E3eS b}EhHOiE}

m
i

A 8

W eke f = #H o]~ (methanol induction phase

S (residual urea concentration)& A|X7}

2 0.1, 0.3, 0.5, 0.7, 1.2 % 1.5M¢] TE=
Z

Eot Algg WX (Trial batches)E A+, JF $-dol
= Ab=9l(cell free supernatant) FollA Z+z} Aboldh 4=5=0

AR e, Aol tg Eﬂ%— ATsadvt. EE WA=
=y

%Zv

AN 13 fAE elE R o 2HE 2ES Sdn. AR SUolE U0k 2B(uwrea stock)$ 22
FRGOEA FARAT. WAE Bl WA} Loluke B AL Q= BF FAA ok e 84
AN FAE A TRUES F5F & 92 duE dehign. AR Aok Fwk o 0.5 MR £49

W Ho ZRYE T 4.46 g/L 7t FEEHA

B Agex F feobs, F $uest 47+ 0, 0.1, 0.3, 0.5, 0.7, 1.0, 1.2 2 1.5 M F=A
o, Algell A HF B2~ R (final broth volume)®] 0, 0.2, 0.5, 0.9, 1.2, 1.8, 2.3 and 2.9 N TFo=
THEHAT. A = 140 YERRiY

=

Aed AFA Ldaet A AES AAEY. 2 ]5401] HEekeS 20 g/L/he] &

A AFA BEAA, 0.7 M 9 FF FEF FAE W, ZRYE &7 Hogigo] FFEHAT. B A[HAA,
S-gol=, #F $deolrt 42 0, 0.1, 0.3, 0.5, 0.7, 1.0, 1.2 ¥ 1.5M 552 X9 u

B2 By(final broth volume)® 0.0, 1.6, 2.7, 3.5, 7.0, 8.8, 11.7 2 13.3M &

Fol fHols AT Foz AW F Uvte A = 150 EA AT

i
fr
of4
s
_0|L
32
°
o,
)

ofj

AA4 10

IN105 ¢ @ t}& wWix7} & )& 9| (standard Control media) % 4% $-#lo}7} H7Fg 20 g/L/holste] o)
EF2ol A A EAT. B AFHA, 11323 A3 & 3.71 g/l TRYE Fx7 =gEdon, whd $-golrt
g rel ¥ s wWE 183 Al A ¥ 3.76 g/l FEHAT. AE E 16 2 & 179 EAHS.
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AA 11

F71e] AgellA, da skl digk o5 adE #EEr] fste], f-Eol diil & bkdt SER A
AT, wEkA, ZZbe] Mixo], E]lQ-f-#ol(thiourea), tlolW]=(diimides), ZFHE.t]o]u]=(carbodiimides),
aommo]c(thiocarbamides% 1% sz Agsigln. 2E gFEdA dzel wste] Aol FAH
=5 ¥ 18% Soto] €% 4 Q.

AAd 12

Ao A, wa Fo fHolE FFsoer, fEol Fgol o]Fo XA k2 wix|e} wjwE uf ¢ wh] ujx]
el A EAFo|ES] A&(depletion)o] doju} mRol| o] EAFoES H ol A(uptake) 7t 7 & Tk,
ZAl, Felol= 9 daide] AxE 3 BFE Eve 7AE 7)ol wa TIEZFOF ol xF}
(incorporation) & ¢<lal], WElEZ A ZE(metabolic shift)e] A3} L AHo|ES An|7} whalxlon, AAA
(g/L/h) o] Fobxrt. 3719 AAldelA, i/ Sdot w5+ <F 0.5 g/L(0.5 g/lit) WA ¢F 3 g/L & =4

A} control)

A4 13

& 1000 ml o] ZoF ¥l Z=o](Soya bean flour) 5.0 L (grams), Y AERZA FHL-dlo]=d o] E(Dextrose
monohydrate) 20.0 L¥  Zo] SNE(Soy peptone) 5.0 13 | CaCO; 1.0 1%, KHPO, 0.1 1S F3Ft= A
.
=

F wiAE F=8EATE. A= vlA] (seed medium) 2] pHE NaOH €N o2 6.8+0.102 23lt}.
A (sterilized inoculum medium)E ®]A]e] ¥ =} nlo]d HEFM(spore vial suspension of culture), =EF
Enjo] A~ ZE(Streptomyces sp (BICC 6826)) 0.2 HE3}a, 28+1TCAA 48 A|zF B¢t &7)14 =% (aerobic
conditions)oll Al wjFalsitt. A7 Al=(grown seed)E & 1000 ml & A°F Wl Z2°{(Soya bean flour) 37.5
%, diaERs Rh-dlo]=g o] E(Dextrose monohydrate) 22.5 13, IE A= Z 29| (Cotton Seed Flour)
3.75 13, & 2" @ #A(corn steep liquor) 7.5, NaCl 7.5 & <FE]E(Antifoam) SAG 0.5 23S ¥3ohsl= ot
a2 WA (pH= 7.0£0.12 ZrE)olF AT, 48AIRE FF AFHleld g Fof, Wy HAY f(sterile
compactin solution)& BAERA ek 37 718l9ct.  24x]7ko] Ad w mjc), @ s FAFSE Sk
shbel Zelag=RE HeEo] Zepuliglglo 2o wlo| e AMAE Elskgitt. HAH 3.0 g/L EF7}
Ted WrtA 24 Agbelk A7) 3gS W sel.

o\

HEE g viX|(modified fermentation medium)S AFE3HE A3 2] AlF(initiation of experiments)ell
%A, S-#ote] 7zt Aolek kg g WA shete], KA digk §-Hete B4 AxE gk, 0.0,
0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 2 4.0 g/L ¥%=Z #7 #A=Z E£gst= Zetxzd 7hstal, Ar7)e 54
A m BTk, 48 AIRE Bk Mol &, Zetad 7t A4S EUHHEIT. A HoHE &
200 VFERHSATE.

3.0 g/l Z3e] feof vz Wi A4S AdATS AT 5 AJgT. wbEE A A AR daE
VERIATE. webA] 3.0 g/L viRte] SRS Hlol e Au ] lojA el g-lope] mt= SlEditt

A7) AF3 whel o], F71AQ FAAlR-(additional constituent) o Z $-#olE - AX HIAIE FAF
3 AES FyeRd. Az HA F $dote FXE 0.0, 0.5, 1.0, 1.5, 2.0, 2.5, % 3.0 g/ 2 §X3}
93, AF(inoculation) Alel FH7}alsdtt.

48 Azrel Qspulold Fol, WF WA fole grsmx w2 FEAAT. SAE 24 s £9
@ oo Tehaa 3 oshtERE 24 AF F owlelodnlde Agsdth.  FHE 3 g1 FHmow
(cumulatively) 5% W7hA o] 24 A7E uheh 4] B4 wratelet, Zehnpaeiee] @4ol glojA Al
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= F A9de AHAA vlo]l AWM AS AT, G7F(titer) ¥ A ¥-E(percentage conversion)] T
oA Ay AnE & 21 9 & 220 Z}zZF YERARIT

ol FE7F 1.5 g/l 9 E2AE, 59.5% AgE 2y FEkaad) vusigls o, ZEmlseiglo R
Aelo] o) ko] 85.4 % ©| AT},

g718] Aol A, i $-Elob == oF 0.5 g/L WA oF 3 g/l = =AHAH.

AA 4 14

S-dotet A, agEEAelE ZF2Y AElEH oY FE (Granulocyte colony stimulating factor (GCSF))<]
g o] . Feto] HaE ARSI AFEgien, olE Fdle] ZEYE Wy HE5 SRIsglt. Al AME
H wAE ZE-A= # A (pre-seed medium), A= BiX|(seed medium) ¥ A|Z wjA](production medium)= ©]

FojHek, 7] ZE-Al= HlxE 1000 ml 9] Eoll AoF #E(Soya peptone) 10.0 g, NaCl 10.0 g, &F FF
E(yeast extract) 10.0 g & ¥&3t}. A= A E 1000 ml ¢ o) 1.2 g 9 od=2F AHo|E( Ammonium
sulphate), 2.4 g9 wl2ul%s A# o] E(Magnesium sulphate), 10 g ¢ &% FZZE(Yeast extract), 1llg 2
DMH, 5g o KHPO;,40ml ¢ ™% ¢I(Trace salts)S EFach, Az WX 1000 ml ¢ Bo] grEZ 2~ B

lo] =@ o] E(dextrose monohydrate) 1lg, <&®H A o]E(Ammonium sulphate) 2.4g, wlZuld AdolE
(Magnesium sulphate) 4.8g, &% F=E(yeast extract) 20g, KHPO, 10g, 7% A(Trace salts) 40ml = X

gk pHE GRUolE 7.0 0 RFYUth. WA dolzvh A Fol, WEIA wpolevf it WrERs
W OER FEEC 9549 ¥FoE F/AEUG. olo)d A vi(cell mass)7t FEHAOH, BAsE =y
HEo) A£E Al IR 8 A% B LS

3 M9 way] WAE o] . Feho] wE FAA SElote] aTE RISy fste] AMEEAATE. A WA A (A
A #D) v FElots HuehA @22 dix #Xot. AMSHE wiAE dr)er Fdsith. HAE ~180g/L WCWell A
FEskdnk. f= Fo 8AIE B¢ HEE AEsT. g4 HY T2YEE 6.6g/L o2, 54 A4
(specific activity)e] 0.028 g/wewelAtt. FHA BIX (A3 #2)o)4, 1g/L ¢ $dols Z7] iAo dslo
wgrle] Frpstitk. A7 HAE SEok(lg/L)et e e ZE dA=(feed)Z FFIGT. HIAE
~180g/L WCW oA f=38taL, % 3o 8 A7k ek BagEs A&sglon, #5909 ZTEYHEE 7, 4g/L OPiT
Ex ZALS 0.033 g/WCWo ATk,  AHA M (HF #3)E= 2

#29} ARSI, $5H HE TRYEE 6.58¢/L 2, A 24

x A(cell growth profile)ollA wa7|o] -dolS Hristozn A
A ZRYHE P& TUARES YeEidE dAT Aol YEhH]
S 7 UAT. A7 AE A WO ZESY S =

A4 15

2EJETIUAY] AxE AT LF Asglor o] FEte](E.coli)E ARESI FARSE ARS RS, A
S5 A= *a"\]@ﬂ 133} Fdat, Ald® f-elob v A sdsirh.  AAjd 140l 7R npep o], frAL
g 37he] MAE f-elob w= 0g/L, 1 g/L B 2 g/l &2 33y, feoks H7hehA] &2 iz )Eﬂ(”fﬂ #

1)< 0.026 g/wcw«] Eolx AakAS zh= 8 A fE Fo FHF Ak 7.06 g/L otk F
titre)v©= 1 g/.L $-@lo} HA(EF # 2)o4 ST, o= AL 10.5 g/l olar, 5olx A4 0.041
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g/weweltk. 2 g/L $-dloh(Ad # 3)9 WA= 6.56 g/l TEYUEE e, SolA AA-E 0.022 g/wewo]
ATt 7] ZEYEC JojA, fdof vk FTUk= 1 g/L 2Hela, FolF A B Gt QlojA A
g 727t et

ARG 29k wpRTIAIR, A7) 3 R Alg el WeW oAM= & sh7} UERLFA ekoki=d]. o] AR 9] =7}
b ZYEE YA Frtel Axfolw, wpoloujio el Wl AASE AL ofYli: A& vehdd. 5A
Aol doir] MA oF 57% o F7WF FEHET. V] AW ARRRE JL& W Z2ude] & 25 TA|H
At vt TEHAE & 260 e

2

2 o

o &
iy ot

g71e] AAeolA, R fdlol wEE oF 0.5 g/L WA °F 3 ¢/L B =EHAT

2 ZF(Rhizomucor sp (BICC 362))2 HIA] FollA $gotd 7}
. oz7HE AAHE A= o2 Z3}(esterification) L 7HES]
Fol oW whg-of %%%’43}71 AREE ook T e HE WA(10 L FI)E AT
5 oli, & dhvhe= 0.5 g/l S-HotE H7tedth. =
< Fdol TE(1 g/ AR skler, ol W AMIS UEha, pHE A k] 2449 4
vl 7k e k. @E2FEE F(Rhizomucor sp (BICC 362))¢ A% wix: 247 mlolth(Maida) 41.4 g, &
AZ~(sucrose) 10 g, FE(peptone) 3.06 g, ¥EF AW O|E(ammonium sulphate) 2g, A FEE(yeast
extract) 2g, XEMF X229 ]E(potassmm phosphate) 0.85 g, Z% F2&Fo]=(calcium chloride), wFLUl4F
A ¥ o] E (magnesium sulphate) % 42F F=2dto]=(sodium chloride) 1 g & ¥33td. AA wixE &8 7}
skl ILZ stk A% Al=(grown seed (10% v/v))E & 1000 mlF @222 (dextrose) 12.5g, AoF HE
(soya peptone) 37.5g, A°F Z29|(soya flour) 25, ¥El& ¥~ 0] E(potassium phosphate) 2.5, wt2Ul4
’d 7| o] E (magnesium sulphate) 0.625, A°F 2 U(soya oil) 12.5 ¢ & EF38I= A|Z wlA| (production mediu
m=E ol EAZTk. WX 9 pHE 6.008 wWEa, B4 HJ (caustic addition)d WX S E3dlo 6.0
2 &kt

Seok0.5 ¢/DE H7MFe=A tix wjAlel] vgte] 2lshA] B Hr7h SUHe 9T AT flot
o] 2 FEE W AMAS YEg. dolHE = 279 YERIIT

ol
ol
N
fo

ol
ol
a2

>
2>
oo
)

w2 i
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wet cell weight (g/L)

(o/L)

0y
10
W
or

-

Al

HHOIQOHA 2 THY

300 A

n

[~

o
.

100 -

AE 1(0% *alot)
A8 2 (4% <0t

4.5 ~

4.0 -

3.5

3.0 -

2.5 -

2.0

1.5 A

1.0

0.5 -

24 48 72

144 ‘168

Age (h)

192

216

T

240

AE 1 (0% Sal0h
A 2 (4% 2al0h

0.0

96 120 144

Age (h)
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k1
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©

CIIHAM 2% (x 1076 2IIHM =)
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Erl1
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