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Polyhydroxyalkanoate (PHA)= %<& nAEE0] 84294 FE3Y g "4
R84t REs EFEAHQA 74 HEE ME o olvix 2 gAh HIAES
A3l =AH3lE polyester Z 2 olt} [1,2]. PHAE Hojd ARAAHL 7112 Y89
Aol 7hed AEE ALREY, 71E FAH ZEAY FAE FRE AT Y
o 71 wet I EHE ZA & 5 o] 7IEY ESg2€L gAT F
BEAM 714 €& B4dE Hol fo. Poly(3-hydroxybutyrate) (PHB):= AF<d 373 o
A 7 el AR PHAZA 7HE B2 AF7F A gso] o ey bulk
Zgtxag B2 AL YAt oz Y F vig d3Ho|th. PHAY 713 &
$27] 98 g8 & deiglel FFE AEsn ¢ wiAldlM dF2AL 2
g 3t AN E Eoldlir 8o o AFREY I AFEH Ko} [34]

Alcaligenes eutrophus’= PHB A4tol Qloj A 714 o] AR EHo] 2 FFo|t}
[4]. 2 A ewrrophus PHA ¥ T fFHAEC] g 249 Fo &
At [5-7). PHBE A. eutrophus PHA A3 A FHAE Z2E 2 BEAF
o ¢t FEtavlsg zh= AxF A & amdoz Mg £ do
[8-10]. o] A Z¥ WAFE HF, v FAF oA oA pH-stat {7H4] wj g
o ZM 80 g/L o]/ PHBE AT ¢ Atk [9-11]. 26 dEujAdAM 5
3 2oz {714 wlds FaEE @A 16 g/Le] PHBZE A4EE Q0 [10]

M2 AR A PHBE 34T of filamentationo] 9]3) A ztslA Holx =
ol HAFHUT [12, 14] Filamentationo] Jojuts HE& dEuf oA HA
H FZ=AA el @A filamentatione AAEZEE FIAFIAY ¢ o
4 AR 23HA 8l7] W Eol o8 wXFgo=N PHB AAAAES &YAIEH F
Aok ME Bdo #AEte dSsd dRdE Fol Aruel  circumferential
vagination Zo cytoskeletal 848 # &3+ FsZy 714 F23% 7158 3= A
Z shyoltt [13]. ol AFolA PHB @45 didde fisZ FH45 g4 oY
2EFo A filamenationd AAT & A5E ZL vt o [14]. o) 7ol
A ez e f7hA siekA] filamentationo] A A E I TFo o
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Al 2 Zelrvojc HE : g F FFEE Stratagene Cloning Systems (La
Jolla, CA)oll A %% XL1-Blue (supE44 hsdR17 recAl endAl gyrA96 thi relAl
lac F'[proAB+ laclq lacZDMI15 TnlO(tetNn})E A}&3¥ct ZtAvjs ¥R
pSYL105 [12]¢} pSYL107 [14]E A}8Fc}. E2t2v]= pSYLIOSE A. eutrophus®
PHA 34 FHAE 2te 58 BEASF AAZ Zepxn=oln} [12]. Egar
S pSYL107+= W9 fisZ fHAE XS+ 2.1 kb A 7|9 HindllI-Clal 4
S 2& AFAELZ AE pSYLI0So] E243led w5t [14]. Electroporationo
o8 o] FetArj=EE XL1-Blued] FAAME3H.

#% 27 P AR WA : FFES Luia-Berani (LB) Wil WP F 20%
(volfvol) glycerol stocko. 2 -80CoA BHsFAt T2 = &7 v kol
s Aoz izl R vjx|o) 20 g/l glucose®} 10 mg/L thiamineg 3 7}3}
AHg3t T R wiA] 16l ©&ol FAHEE olFo AT (per liter): KHPO,, 13.5
g; (NH.)HPO,, 4.0 g; MgSO,7TH,0, 1.4 g; citric acid, 1.7 g, trace metal solution,
10.0 mL. The trace metal solution consisted of the following (per liter of 5 M HCI):
FeSO,7H;0, 10.0 g; CaCl;2H;0O, 2.0 g; ZnSO,7H,0, 22 g; MnSO0.,4H,0, 0.5 g;
CuSO.5H;0, 1.0 g; (NHy)¢Mos(244H,0, 0.1 g; Na;B.0,10H,0, 0.02 g.

A FA 4FE 600 nmol Mo FHAUEE A5l BT FAF
(Cell mass)2 vigd 1 2E]F AXFA FHOZ Hodgon ZHYL oA
7% ©t2} 2o [11]. PHB ¥ % (PHB concentration) n-butyric acidE internal
standard2 3&}o} gas chromatography (Varian 3300, Palo Alto, CA)E ZAs gt}
[17l. T =9 F X+ glucose oxidase-peroxidase method (Glucose-E kit, Yeongdong
Pharm., Seoul, Korea)o] 2l3] &AHo g Aasgrl o FaF (Residual cell
mass)= wAHFHNA PHB ¥E& A ez AHAFch PHB ¥F#& (PHB
content, %)< A= F A FFo| g PHB Aol nle] B gz Aolglct PHB
4& (yield of PHB)2 ¥+ 3 1 go 2 5E $AE PHBY Agozg AHogglon,
A% (Y9 TAZ + PHB $5) 58 (yield of cell mass)& Xx2 1 gozy
H IdAE ARz Hogvh

712 Wl : #7714 wfd> jar fermentor (2.5 L, Korea Fermentor Company,
Incheon, Korea)oll M 2 g/l X933 10 mg/L thiamineg I 7}%F 0.8 Lo} R ujx
(pH 6.8)2 Fy3Act. wiA & Fulste WP oldd 71&d wiel 2o [11]
Seed culture= 2 g/l L5237 10 mg/L thiamine-S #7}3F 100 mLe] R uf ] o) A
THE wigstd Folstdd. 712 38 A=FS gad 2zA pH7F 5233 4
St @ 71zste A¥stE ol 83 pHsatd AHEEAT [10,11]. 71F F
FHLE 700 g/L glucose + 20 g/l MgSOs 7H.O + 0.15 g/ thiamine2 A}-& 3t}
pH7} 695 dolAd 20 go] T= (286 mLol 712 FF ML pulseE 7}
t}. pH7} 68 Loz Wojald gRyols (28 %, voljvolE FH3te] AAgo=
A R3l{Yg. &8 A4S wEtE T E 1100 mpm 74A] 7185 B R A] 4 A
28 FTFEY 371 X829 10 % oo HEE {FA A Seed cultureE |
et H7HA Wi F OFAA (100 mg/L ampicillingE  H7FEhA] @Fokoh
XL1-Blue(pSYL105)¢} XL1-Blue (pSYL107)9] pH-stat +7}4 wjok& XL1-Blue
(pSYL107)9| minicell &332 287 A3 30TAA FhsHAt
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2% 1o] XL1-Blue(pSYL105)9] #7124 wlgA #3258 ZAZ2 ngd A%
AR D AAAE BEn, dAE oMo HuE A3 vtz Alzd
filamentationS R ot HFT FAFS 102 g/lo) @y A|7F PHB 5 & 225 gL
of Exdch PHB /&% By A gz [9,1110] R Euojxe
221 %ol =#FAct X oig FAFE&Y PHB 88 ZHz 032 g cell
mass/g glucose$}t 0.07 g PHB/g glucose 2 doj A},

2y 20 XL1-Blue(pSYL107)9] 714 wie} ZHE Bk 1247+ A A
P F 02079 ugR GEE FAYZo] AREHUT 19417 o] F 2 PHB7}
FA8 B4, 497 ARtk 4047 ¥ HF FASH PHB 5= 27
1275 g/L3} 482 g/lLE AdojF 1 PHB #{&L 378%Jth. EEF s F A
Z3 PHB2 HF +&& 7+7 033 g cell mass/g glucose$} 0.13 g PHB/g glucose
g2 dojzh

XL1-Blue(pSYL107):= XLI1-Blue(pSYL105)0]] vl & of AL B olual
o ¥ PHBE ¢ %<& 8582 £339t)t PHB » 5+ filamentation®] <%
2 2uf ol F7E Ytk o ¥ PHB 3% ¥ /82 47 A 113 7
ek mMxAe]l Ho A g deufA oA filamentation A AMEF AT 9
Troba wigdoz AL F e HA dARHY PHB =t 724z g 130 gL,
S0 gL Axolt. ot @ BewAdN AZY HITL ol 5o PHBY &
FA Aite]l HeES BB EF o|H AFolM B oulel o] Aol EHF
AU H7HEZ PHB Aol IA F71E ¢ USS #94¥ o £ PHB A4
AE F7MAZE F A& Aoz JdEFHr
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713 1. The pH-stat fed-batch culture of XL1-Blue(pSYL105) in a defined medium
at 30°C : (A) Time profiles of cell mass, PHB concentration, and residual cell mass;
(B) PHB content (%). The initial medium was 0.8 L of R medium supplemented
with 20 g/L glucose and 10 mg/L thiamine. The feeding solution contained per liter:

700 g glucose + 20 g MgSO4 7H20 + (.15 g thiamine. Upon the pH rise, 20 g
glucose equivalent was added as a pulse.
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22y 2. The pH-stat fed-baich cuiture of XL1-Blue(pSYL107) in a defined medium
at 30C : (A) Time profiles of cell mass, PHB concentration, and residual cell mass;
(B) PHB content (%). Cultivation conditions are the same as described in Fig. 1.



