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Epigenetic Modification

B E R E PhaE &R R LIRS H I 2R F200
EHG, ER, Uk, RAR, WRF T, me

U R B AR IBF ST T, TR IR RO R R S e, st
2rh ERLE B AR AR R, L 100049
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WE: [ B ] il & L5 PHA A B§(PhaEC)H PhaE W 3E Z Wb &4 X EL D RE 52, $53) 2k
AAB i XoF DA A A A A R A T o [ D ] R 8 0 B B oIS B PHA JORE, i 46 e R 45 65 8 1
PhaE I SIRALAL A . W S BRAAL LG ZR . K)/o3 51 58728 Ak 2 R (R) (B 26 L Ak ) 3l 43 2 B (Q) (152
P2 metk), R RGBSR, F 5848 5 0 3 PR AT g ASE DRI 2 o DA AR ARk ot B, AN 58 48 X oA
AR . A PHEFER PHA G EE T B9, F)F Western blot #20 PHA ik I~ PhaE i) &, #F—
HA3 T 2 BRARAG R X LS RE RN . [ 455 ] 76 PhaE 2511 105 f0A1 170 (R4 IR (K) 2 A kG 2]
LAk B . RIS ALHAE RGO AR SR A A, JEAS 5 6 FhoS bk, K BELh L EM, (T —Fh
BTG ARKT AR AE K S PHA B BASE MBI o (H2Y 2 A7 o [R5 28 S 24 B2 (K 10SR/K 1 70R)HT
RASMRAER S A B PHA WIREJI 2RI AT, 2 A7 a5 [ e 5848 A3 20 e (K 105Q/K 170Q) M TG
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A S
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HES 21 2w, XM AT RN 2K
o Mt 2R AR TEmi AR AR AL |, R E i
PLR BN, Wi R Sl 2o s, —2k
&= N K WAk, CBEEEAN T 288 o f k)5t
TR KRN AR OB, LBt
FEHA TN R e Aible 792 5E b A
Je—MURALSAEE, 5 8 M BT RY RS E PR VARG 5
JG B A B, 7RI A R S5 H R )RR
7 i R E AR

CA I OB LB =R R, Bk
Wit LM AR Y h Yz e e, HAEA R
A AriG s b KRR EEEM .. EEERAEY T,
HEAM O WALRE AL DNA S48/ RIK
(R s, AT S0 35 PR A s 3 5 el A e
EMR R ES, ZllEHRER DnaA 11
FLBEUERH 1L H 5 ATP 80 oriC BS54, 11l DNA
A I b, IR A R LR SRRSO B
R, CBEALIE A2 DNA & ilE 46 L A
SR, TEAQU AR o 4R A A
YERT. fEVTTIRE S, AR, TEA R iR
Hr, CWEA I T O AR R AR A T
LA AE AL, RS AN AR AR 5L A 1
T A RAE, AT QB iife s
B A VE VAL Z B

o P L (Haloferax mediterranei)f&— ik
7315 A VUL K W ER 7 v vE AR T T, RE
g F) Fl 2 Fh g U8 G AR W AT [ A 2 OFE PHA
(Polyhydroxyalkanoate, R ¥ FEAENEREE), PHA
RV EYRER, FEAE AR . el b
JE T R gt 40 I, e P LASSURE I A e 7
PHA ik 455 /R Z 5 PHA USRI ER,
ARSI RO IT R, Hrh i s R TE PHA Uk
G5 5 MEN, ENNRMEEERAR T pha K
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#% (phaJ-phaR-phaP-phaE-phaC), H.H', PhaP &
PHA ikif) F2EL5MEE T, PhaR JERHEEN, ©
IBFER AT 8 bp IS H. phaP 5 phaR 553215,
Phal J&: 15 PHA FEAFAH S A & 1" PhaBC f& PHA
GG A PO G, Horh PhaC 2 & YRR
J&, HAWEEMEI TG ;s PhaB WA/NIEEE, J&i%
AT ECE AL 5y, — Ay TR
RECTR T AL o AT AT

A B 5T I A3 B 25 XoF b v iR
PHA FURiZ5 &8 MM O MLB i T T %58, &
B PHA A1 PhaEC /NF 5 PhaE HA ZMELEE
G, I O A R AR, WIEER T
T PhaE ZPRALAE XS B AE K | AR FE LA &
PHA 5 EESI IR, IR ARKSE C AL A&
£ PHA RG89 70 AL 35 € T BEAili

oy

HE

L AR A%

1.1 #ME

1.1.1 5[¥iEIHE AN T . R GenBank 5%
(1 b i Eh R R 274, R Primer 51473%
WA RS IR 1), AL i)
R A RS R G . IR 5 7 il ok 2 AR 1 DU
1 TR E I BOR (L) A BRA A 581

1.1.2 B S5TEME A SC50 i 1 BORL AR AR A 3R 2
M 3w, KIBFF&# (Escherichia coli) IM109
110, i & Eh B (Haloferax mediterranei) 4=
R ERAr Rk, DASGEBR PR pHEX (Amp")Yy
HI A S 3 AR A7  HoA phaE RAF AR K phaE
GAFKRI AT AL

1.1.3  EEANAS . T PCR §7141% Taqg DNA AT
W A A T A TR B A BRAH], KOD plus
EREIRATEE F TOYOBO /A Fl( F1); DNA BRI
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x1. 31¥F7)
Table 1. The primers used in this study
Primer Sequence (5'—3’)
phaEC-DF3 CAGGTCGACTCTAGAGCGATGGGTGACTTCC
phaEC-DR3 AACCAGTACCGGTAAGGATAGCACAGCGAAA

phaEC-K105R-F1
phaEC-K105R-R1
phaEC-K105Q-F1
phaEC-K105Q-R1
phaEC-K170R-F1
phaEC-K170R-R1
phaEC-K170Q-F1
phaEC-K170Q-R1

GCGAACGAGGCATTCCGCGAGGTGATGGGTACC
GGTACCCATCACCTCGCGGAATGCCTCGTTCGC
GCGAACGAGGCATTCCAGGAGGTGATGGGTACC
GGTACCCATCACCTCCTGGAATGCCTCGTTCGC
CACGCCGTCGAGACGCGCCTCGACCGGCTCCTC
GAGGAGCCGGTCGAGGCGCGTCTCGACGGCGTG
CACGCCGTCGAGACGCAGCTCGACCGGCTCCTC
GAGGAGCCGGTCGAGCTGCGTCTCGACGGCGTG

phaEC-VF2 ACGCAGTTCTTCCAGTTACA
phaEC-VR2 CGTTGTGAATGTACCCGAAG
F2. AXPERABIRK
Table 2. The plasmids used in this study
Plasmid Characteristics Source or reference
pHFX 4.0 kb, integration vector containing pyrF and its native promoter, Amp" Liu, et al. 20117
pDEC 5.3 kb, integration vector of pHFX for knock-out of phaEC Cai, et al. 2014
pHFX-phaEC 7.3 kb, integration vector of pHFX for cloning with phaC and phaE This study
pK105R 7.3 kb, pHFX-phaEC derived integration vector for knock-in of phaC and phaE (with  This study
the K105R mutation) into DFS-01 to generate E (K105R)
pK105Q 7.3 kb, pHFX-phaEC derived integration vector for knock-in of phaC and phaE (with  This study
the K105Q mutation) into DFS-01 to generate E (K105Q)
pK170R 7.3 kb, pHFX-phaEC derived integration vector for knock-in of phaC and phaE (with  This study
the K170R mutation) into DFS-01 to generate E (K170R)
pK170Q 7.3 kb, pHFX-phaEC derived integration vector for knock-in of phaC and phaE (with  This study
the K170Q mutation) into DFS-01 to generate E (K170Q)
pK105/170R 7.3 kb, pHFX-phaEC derived integration vector for knock-in of phaC and phaE (with  This study
the K105R/K170R mutation) into DFS-01 to generate E (K105/170R)
pK105/170Q 7.3 kb, pHFX-phaEC derived integration vector for knock-in of phaC and phaE (with  This study
the K105Q/K170Q mutation) into DFS-01 to generate E (K105/170Q)
pTA03-5220 8.5 kb, expression vector of PhaE This study
3. AXHEABEK
Table 3. The strains used in this study
Strain Characteristics Source or reference

E. coli IM109

E. coli IM110
Haloferax mediterranei
H. mediterranei DF50
EPS

DFS-01

E (K105R)

E (K105Q)

E (K170R)

E (K170Q)

E (K105/170R)

E (K105/170Q)
Haloferax volcanii H1424

Host for plasmid construction

Host for plasmid construction

Wild-type strain=ATCC 33500

pyrF-deleted mutant of H. mediterranei

eps-deleted mutant of H. mediterranei DF50
phaFE-deleted and phaC-deleted mutant of EPS

EPS strain with PhaE carrying a K105R mutation

EPS strain with PhaE carrying a K105Q mutation

EPS strain with PhaE carrying a K170R mutation

EPS strain with PhaE carrying a K170Q mutation

EPS strain with PhaE carrying a K105R/K170R mutation
EPS strain with PhaFE carrying a K105Q/K170Q mutation
Haloferax host strain for protein expression

Invitrogen
Invitrogen
CGMCC

Liu, et al. 20111
Liu, et al. 2015""!
This study

This study

This study

This study

This study

This study

This study
Stroud, et al. 2012!"*
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PENDIEE . T4 DNA J4%0 . T4 DNA REHHE A
New England Biolabs /A H]; DNA marker (100 bp
A1 kb)lly A P EERH U)K A R A 5 5
FEEEUHT DNA EEE PCR =9 [BIGA & 0w A
Axygen 3 H] .

HisTrap HP 1 mL #8450 H GE Al I8
D10 kDa)mﬁﬁéTﬁz%T&( )Q{ TR
"l 2-D EE & H GE A, Bk

marker Il | Thermo /z}ﬁl ;Eﬂﬂl@ﬁﬂtzm’] H GE A7l
Ji T trypsin ) H Roche Al .
L14  BEFREANEWR: BT TIHIRIE AS-168;
Rk FR3E YE 535 2L (AS-168 ANl Yeast extract) ;
PA 557 %(g/L): NaCl 110.00, MgSO,-7H,0 29.52,
MgCl,-6H,0 20.51,KCl1 5.00, CaCl, 1.00, NH,C12.00,
R TC R W SL-6"Y 1 mL, FrEMREkEL 8 mg,
1,4-piperazinediethanesulfonic acid (PIPES) 15.00,
Glucose 10.00, pH fHN 7.2; YPC K5 %E(g/L):
NaCl 144.00, MgCl,:6H,O 30.00, MgSO,7H,0
33.00, KC14.20, CaCl, 0.33, Yeast extract 5.00,
Peptone (soya) 1.00, Casamino acids 5.00, 1 mol/L
Tris-Cl (pH 7.5) 12 mL, pH{H & 7.5, HE4itbs%
MR A B DAL PHA Pig Ak IR A5 H AR G SCRRC i
1.2 BREESR

Fs DF50 75 AS-168 “F-Hz FRIZHF7I5, R
TR 10 mL AS-168 WA I P 5%, 1§
e 2-3 d BRUERTHIE DL 1:25 19 HE A% =
150 mL PA 155%3EH, 37°C, 200 r/min 55 18 h
JE A A
1.3 PHA ORI EL

SR FE AR 3 o 8 B O $ B PHA S
WA K B=RE I EFIA, H TBSL (g/L, NaCl
150, KC120, MgSO47H,0 5, Tris-Cl 100 mmol/L)

actamicro@im.ac.cn

Pk 2 WA I AGE & TBSL R E B HAK, KRG
AR50 W, 3 s on/5 s off, 30 min). fH%
JEREBOMA B EE T, KORTECERZAS T AWK
1.0, 1.3, 1.6 mol/L BYRENEAS I CRH 100 mmol/L
pH 7.1 #Y Tris-Cl ZZ PRI ). 31000 r/min &0
2.5 h JGBUEAE T 1.3 mol/L Al 1.6 mol/L FEMERRE
Z [A]f4 PHA BikL)Z
1.4 BURE A8

W 1) P TR 2 A B O AR PHA JSURI
R TIEMZE (6 mol/L JRZE, 2 mol/L #illk),
T4 °C AR, HEF VT2 .
£5 11000 r/min #5.0> 10 min, %% [ 28 EP &
FIZRELEE L, DRERERNEY .
1.5 PhaE R Z BN S 45E

FE BRI ORI EE 1 10 K Nano Sep B0k
(Pall Life Sciences, Ann Arbor, MI, USA)_%AD‘YZ?
45, M 2-D HEAE S EGH &E e L. B 300 pg
KA A 10 K Nano Sep #5054, 13000 g 2505
£ TR DA HER Ultra filtration (UF)] | 37 °C fif§
R, BRSO ¢ 1 GRETEDELBRI, RERE
F 20 mmol/L = ZIEELHRIR E H(Triethylammonium
bicarbonate, TEAB)H ., 4% 100 : 1 %P InAKZE i
3-4h, BOEERHFEIRE: . 439 50 pL 50 mmol/L
TEAB #1 20 mmol/L TEAB PEI&JER 2 %, ¥ 3
UCES L AT i A K Be &5 9, SpeedVac HL&5 T4 .
BrAE SR IAE T 0.1%) H R (Formic acid)}:?: CisfE
F(75 um ID x 150 mm, 2 um, 100 A)E1770 55,
FiiJ5 #1] FH Thermo Orbitrap Fusion mass spectrometer
(Thermo Fisher Scientific, Waltham, MA)i/1T MS
il MS/MS AT [BH: MS 433K (@ m/z 200)
1200005 FH4 FEl (m/z) 350-1550; HHARH:SHHR
(ms) 50 ; AGC Target 2.00E+05 . MS/MS :
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Fragmentation HCD: NCE (%) 35; Detector Type:
Ion Orbitrap; AGC Target 1.00E+04; Max Injection
(ms) 100; Dynamic Exclusion (sec) 60], Frf5/Fii
B¥EF] FH Mascot (Matrix Science, London, UK;
version 2.5)3K{45%F Hh o & ER TR Uniprot £ 15T 4H
Bl PEEATIVE, WIESH: WHE T TRE
B 0.020 Da; BFE TR ZE 15.0 PPM. B
CMEAE . W R AL . A 2 R K A I g
e B R A2 A, KB ST EBEE Dy 30,
1.6 PhakE FEH ZMALAL R RARI R

1E pHFX-phaEC B A= B N AR B LA |
B RARS M3 DIF PCR 488N Foki, PCR
728 Dpn 1 BHEALIS AL KBTI IM109, $EHL
B g PSR IUSORL S ZEA I P BAIE , BRI A 5%
AR T SR AL KA AFF IR IM110, BRECPHPE v e b 5
JEHRIUTORL (22 AL, SR, RIEH
RifeAk DFS-01 Btk IR 31, o
A8 3 [ 5V (L 30 8 90 ) 4 R A TR i A TR 2
Hr, B YE B FR k(PR NE S I BRI B IR e 1))
T e BT 80 T R o 87 7 67 28] ) BR80T R B e P
FE AL AE 805 16 1 77 R PRERE (50 pg/mL) &% 5-
S FLIEBR (5-Fluoroorotic acid, FOA, 250 pg/mL)HY
AS-168 Hv, 1 Sz fa) i 16 s T [R5 (1 el b i)
PEATHS 2 WacHe, FSGIES Y03 DI g e b
PEviRE, 193] Phab CWEALALA SO A8 1) H A TR
PR 3).
1.7 PhaE FEH R A KIE

PRSI TR L SEFE % 10 mL AS-168 i {A
BB EE SR, 2-3 d JFRL 1225 MBIl =
150 mL PA RIS IRIER, (655 0, 12, 24, 36,
48, 72, 96, 120 h L 1 mL PN E H ODgoo fH
WA 72 h R, DEI ODgo fH, FEF A=

RIS AR A Bf AR ODgoo fH )G , X B IEA T
HELLPR RS, RBREEEL 6 pL mi7EEIAR PA By
FE-HR b, BRI B A AR K AR
1.8 PhaE FHHEZEHKE PHA =R

FIRK PHA HES L 0 J7 325 40 # 4 i 1 22
PHA M AR, BT BRI,
~70 °C A7 3-4 h, BB IMITRREZS T,
FRILZ) 80 mg AA7 AL S FREEALE S, A 2 mL
BEALIR (970 mL HFE, 30 mL ¥eAiBR, 1 g AKHER)
2 mL {7, 95 °C BEFGALFE 4 h e I B =S,
A 1 mL ddH,0, RFGIRAJEFEE)Z. B 1 ul
ST HHPET T SR 335 43 AT (GC-6820,  Agilent)
PHBV #3F£I4 H Sigma A7 .
1.9 PhaE £ B 2724k R 2 THFE1E SO A I

1E R RIS R, FE 24, 48, 72, 96, 120 h
BURE, F 12000 r/min Z.0 5 min 5, HBCEWEH
ddH,O Fi B 20 5. SRIGHL 25 L i BREA TR 2 A
Ve BE D 22 (SBA-40D YA WL TN, IR A9
fRIRIRE LR E), 1 g/L MIEFE ARFEE R
1.10 PhaE FHHMRIERE S

¥ali / 6*His Tag Y PhaBE & 1R ikzk Ak
PTA03-5220 %% A3 ik 15 ¥ Haloferax volcanii
H1424W e ¥ AL J5 78 42 °C . 200 r/min [
A NAE YPC MR K: F5 B rh 5 57 A0 AR
WA 3 2R 2 v R T A, ARG s
on/5 s off, 200 W, 30 min), &.0HCEiE, 0.22 pm
Jiasd i o SR AR EE AT B B T E T AR [l
10 FEHATIEVESE PR (DK E 20 mmol/L)JE Ve
T, EERVEBSE MR (KR 1 mol/L)PEEE . H5
FilZ: SDS-PAGE 43 e FI i % H B 1),
1.11 Western blot

FATHIFH Western blot J5 X BikisE 1 F A%

http://journals.im.ac.cn/actamicrocn
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PhaP 5 PhaE & [1#Ff7AHX & it . PhaP. PhaE i
R s 5 R BRI SL g sh b e . B
i Y PHA BURLRE A AR B 0, B0 R IR EIE S
SDS-PAGE 4 B 5 #£47 Western blot #3113z F
Image) B3 52 45 i T S T4A, LA PhaP &5
TAEANNZ, X PhaE & 0 & b A o

2 ERFQM

2.1 PHA BRI E X PhaE JBHLAL R
Py

PHA kLR & RS IR 2005, ikl
1-A fii7s, 1€ 1.3 mol/L 1 1.6 mol/L ¥ Ji REMHA
ZIAEE—AN I W LR )2, Bl PHA
ki B O IS 28 6 mol/L JR X 1 2 mol/L A IR ¥
it Wi R WURL 2R 11 o AR VIR S W Y T A IR B 2
Nano-LC-MS/MS 43 #7Fll Mascot # £ f5, FATEE
PhaE & [ %05 5 2 4~ B nl 5 1 S Bk B
4332 DIWLNSANEAFK s EVMGTSAFAAATG
QTVEDALEMQR F RQHAVETK s LDR . Rij—/>
JIKBE A Z AR 58 105 457 A ETR (K ac) » S
—ANRRBL 1 2 AR A 170 67 481 2R (K pac))
Kl 1-B s Bl 2Bk B RQHAVETK (o LDR

[ MS/MS %578 EIE(F K170 Z AN 8
2.2 phaE FERRARRE M E
9 T K6 PHA 4 PhaEC H PhaE IV 2 K105

Fe K170 37 i S A X 32 A BRA A 52
FATXS b3 2 A s AT T SR A RS
R 1 5251y, LB A: B pHFX-phaEC
kL AR, R FHERE PCR AYJ5 L9 4%, PCR 7™
Wz Dpn 1IHALEAL KIGHFTE IM109, BRECE AL
TFHEBUTORLEA T I B, 58 A8 R i Ak T2
di o 1/5, RUZEAE RY R AE 558 AR Y ok JE At A4S
. BRIERE, KRR IM110,

759 3 BH A 5 B 5 P B BRSO 5 Ak i TR
DFS-01, XEAbFaFA7H . BcHebie, FIA
5% phaEC-VF2 ., phaEC-VR2 (£ D475k, It
5% 6 v PhaE R4 tk. Hrf, E (K105R). E
(K170R). E (K105/170R) (% 3) 3 o ARMMS £k
PRI TR 52 ARG =R, B4l 25 CEAIRES s E
(K105Q). E (K170Q). E (K105/170Q) (¥ 3) 3 i
TRAL MR LA R A R O 78 A A e, AL AU
CBEARRAS o T Bk o B 25 S kAL R0 2 kAL
RS R, EESptstd, Sl 2w
o Xof T A A AR B ) R i)

(A) (B)
’% Yo [¥s |Y7|¥6|Ys Xé Y3 Y2’T
100 RIQIH|A|VI|E|T|K|L|D'R
§ b,| by | b, | bs| bs| by | bg| b
5}
1.0 mol/L{ 2
=] bwl\l”v
_‘.é 811‘3,4 by .
O 992.53 {059 M
2 50t VN, I;}T}ilil hrNﬁu \—]‘\llllll», 123865
1.3 mol/L g \I);(IJI) mn ‘Sq)N” )bz( bNI 7?)7‘4]\1;15‘ i VrHhO h:uom) ”(’ Vl‘z}fr'(g
gl’ggule = ERA il S 4(‘,‘21 ¢ I weh R s f ﬁ;;':;; i
12(00[ s Zﬁ 175 e 5 nmwﬂzf" 172”71&5&2& m’““P97 22 ws_z!l:lm aili
1.6m01/L 100 200 300 400 500 600 700 800 900 1000 1100 1200
!/ mlz
1. FEWREZEEHESDOWE PHA BRF1 PhaE 2B LAKEE MS/MS £ EE %

Figure 1. MS/MS analysis of the acetylated peptide of the PHA-granule protein PhaE. A: PHA granules collected by
sucrose density gradient centrifugation; B: MS/MS spectra of the acetylated peptide RQHAVETK s LDR of the PhaE.

actamicro@im.ac.cn
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2.3 PhaE ZBAbAL s 2878 5 ma g 1k i A= BT

2.3.1 PhaE ZBbAL S RAMEIEERN AR
PhaE /& PHA & BT OCHERE, BRyZAEn]
A2 5 PHA A EUE AL, i PHA X 541
HEL 0 BT R e 1 A B DDA DG, PRI 28 A5 ]
RESS RN R R A KA PHA BY-G A ABFFER A K&
BERGEFRHE PA IEFRSCIOTAMR, TGN E K R
ODgoo FIEA SR A= KR PHA -G U L

IR AR, K105 A1 K170 WA~ 2 Ak f
AT AT —Fh B S S SN BEXS T A ODeoo {3
SR AR AR JER), R 2 A Z B A
FRFR AL NS R, Wi 2-A Fis, 58P A: RIAH
e, N 48 h FR4R RS2 R WS AL B 7k E (K105/170R)
ODeoo TEIG A 598012 , 7 96 h B, E (K105/170R)
GEABIR ODgoo THAN 2 6, #F 4 A ODgoo (EE KT 10,
M43 ZME OISR E (K105/170Q) ODgoo fHL A 24 h
ZJA, TR EENRN, HRE AR S UG
f] PhaE 2 ZMEAb 240 T 1A ODgoo (IS N

Ny T kA0 B TR X S AR T A2 7 5 T TR A )
A, FRATTRI A BEFR BT AR A 1A ] 2848

(A)

(B)

PREGAE KO, W 2-B FT7s, 1ERIAE S5 (PA)
AR L, AR A ECR AR AT (429 107),
BRI 10 FFEA T AR Y E (K105/170R) USSRk A=
NG FHFAE RIS S A A8 /R E (K105/170Q),
FRAEER R 107 H, KA R WA E
(K105/170R) () A5 < BH S 02 7 A= 0 145 24 1t i
WRAFE B (K105/170Q). ¥t PhaE % Z WAL
S TR A
2.3.2 PhaE ZBHLALRRAEE N PHA BIE M :
PR PHA Bk A 250 2520 ODgoo
B, FRATHEMRG 2B SR ODgoo (3G Nk 2E
(F 2-A)Al BE 5 PHA & 047 5%, H PhaE /& PHA
B U R, BRI IR AT — 25 0B T R AR R AE
KT PHA S&p92fk, LLT fE A
PHA M ZEEB R ODgoo [EIE B B 0818 1Y
B

il 3 Fran, fERBEREFRIE PA W, 5 ODgy
(AL 2510, 48 h )5 , 75 Fk E (K105/170R)
PHA &A1 %2 2B B 5w, 78 72 h i3 PHA
B AR TR AR, 96 h B, ZRARRE

102 103 104 10°3 10-¢
I 0 0 0 0 0
—e—E (K105/170R)

10 | ——E (K105/170Q) WT

8 L
8" 6 E (K105/170R)

4 L

2 E (K105/170Q)

0 20 40 60 80 100 120
t/h
B2 FHERGRTAREKREKERNE

Figure 2.

Cell growth comparison of the wild-type (strain EPS), E (K105/170R) and E (K105/170R) strains. A:

the growth curves of the strains detected by ODggo. The value of ODgg of the WT is more than 1.8-fold to the E
(K105/170R) strain at 96 h (P<0.01, n=3); B: growth detection by serial dilution spotting assay. Compared to the
WT and E (K105/170Q), the growth of E (K105/170R) is a little bit slower.

http://journals.im.ac.cn/actamicrocn



1672

Xiongjian Jiang et al. | Acta Microbiologica Sinica, 2017, 57(11)

5.0
450 ™ WI

—e—E (K105/170R)
401 —F (K105/170Q)
35

3.0
2.5
2.0
1.5
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Figure 3. Time courses of PHA accumulation in
different strains. The PHA concentration of the WT
(EPS strain) is more than 2.1-fold to the E (K105/170R)
strain at 96 h (P<0.01, n=3).
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Figure 4. Time courses of glucose consumption during
120-h fermentation. The WT (strain EPS) had almost
used up the glucose while the E (K105/170R) still had
about 3 g/L of glucose in the medium at 96 h (n=3).
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Figure 5. Analysis of PhaE abundance on PHA
granules by Western blot. WT: The EPS strain.
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Acetylation regulates the function of PhaE in Haloferax
mediterranei

Xiongjian Jiang'?, Qian Wang', Guiming Liu', Dahe Zhao', Jingfang Liu'"", Hua Xiang"*"

! State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
? College of Life Sciences, University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: [Objective] The purpose of this study is to study the acetylation of PhaE, one subunit of
polyhydroxyalkanoate (PHA) synthase (PhaEC), and its function in PHA biosynthesis in Haloferax mediterranei.
[Methods] PHA granules were collected by sucrose density gradient centrifugation. The acetylated sites of PhaE
were identified by LC-MS/MS. The acetylated lysine (K) sites were mutated to arginine (R, mimics deacetylation)
or glutamine (Q, mimics acetylation), and the mutated gene was knocked into the chromosome on its original
location through pop-in/pop-out method. Taking wild-type strain as control, the cell growth, ability of glucose
consumption, and the PHA accumulation were detected in different mutated strains. The relative abundance of PhaE
on the PHA granule was also analyzed by Western blot in wild-type and mutated strains. [Results] Two acetylated
sites (K105 and K170) were identified on PhaE. Six different mutant (K105R, K170R, K105Q, K170Q,
K105R/K170R and K105Q/K170Q) strains were constructed. The fermentation experiments showed that none of
the single-site mutation could affect the cell growth and PHA synthesis, and no obvious effect was observed when
the two sites were simultaneously mutated to Q. However, the PHA accumulation significantly decreased when
these two acetylated sites were mutated to R at the same time. Interestingly, Western blotting showed that
abundance of PhaE on the PHA granules almost decreased to 58% of the wild type. [Conclusion] The deacetylation
of PhaE decreased the PHA synthesis from glucose metabolism, which was likely resulted from the inefficient
interaction between the deacetylated PhaE and the PHA granules (or PhaC on the PHA granules), thus led to
reduction of the activity of PhaEC synthase for PHA biosynthesis.
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