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W= BN R R 1L I ( Phosphoenolpyruvate carboxylase, PEPC, EC 4.1.1.31) fEM ¥ A S A
FEAE, S T PEPC nT AR BT RIAR DT R & i, (B2 X 48 PEPC fBFTE IR D o SEPA Bt ¢
B AR AR, O DR TR e MRS DR P 2 A LA I (AR B A8 e e, o T R R AN 1 R R RAR AT  7
ISP ACHE , Al T M AR S5 AL RB i — 2D 3R S 3R IR B G, A BT 90 8 S0 TE B T 316 104 A 2 - 4 1 10
PEPCCS [ ( conserved sequence [ ) 1] 639 bp,#4J## | pASapl-reve-Crpepc2 F pASapl-forw-Crpepc2 1F J [f] -2 A
FERBUA, I TR R I AR DA B cc400 3RAF T 28 BORC AL, I [n] B ) BU4% BRI E bk o Lk, B RT-
qPCR Jy 46 Crpepe2 fAHXT H B4k, 25 R KB B Crpepe2 [ RIKXEEIH /D 1 89.97% , ik M ALHG I 1
201.16% , fxJa , Kl T G2 1 AG B2 B 784k , 1 1] B 2878 bk 1) G A X 3G 0 T 37. 03% T Sz ) B4 98 A% ok
HIRR BT & B T 70. 32% , HAVE AR IIER & s W] W . LA D85 R W] 3 A8 4 i 787 PEPC 1) 4%
TRFGRATT LUk —2P 4R S 8 0 B 5 IR U R &, W AT 4 s SIS 1 199 3 8 0 s 7 i A5 i 14 o Al 5
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Wb AEE R, BEAREE T M E D,
PEPC 7548 ¥ i A4 39 P 2 o 24 T, 72 3 I 1
HCO™ #l Mg tp[A] T, AT LAfiAk PEP % A A A i
(9 B-FR AL IR, A SR TEHLBE R ( Pi) B 15 2 1R
(OAA)*', 2003 4F, % pepe JEN I BF A T %
WL R BT % % I PEPC A5 BiRh A, Hrp
— Tl pepe HE PR 5 41T AT 1R B MBI, R b 4
W PEPC (BTPC) , % —FfF4E T C3,C4,CAM
HL 9 T PEPCs B %I 4% S K 4 % PEPC
(PTPC) ",
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C 2 AT Bl R K B A BE pepe BN 19 R% 2
IRHEAT T ARG, AR T — e g5 R H AN L
S BT BHMEIRAFASE AT RN Rk, S IR A
S B B PTER T )@, B 7E R N 3 K
ZBIBHIE I LA TR — A R A i 0k T7 SR
o SEPTACHEIE 24 ME— P L AT i S A (4%
BRI MIR 3 BRI A BRI 4R 3, AR A
S AR L AL L A0 LU 20 A% W , (BT A A S (A 3
IRARARI , SMIFIE R 23K & W TS 20 0l i 4 AK
BRI LRAAHE PR 2H Y [R5 BT, 2 300 R AT S
Jei , (AL R W5 32 A B DXL 2R 1) e DB 24 [ D
L, M L R B B I S A 1 4 5 67 A, B
I AR 5 PR A o R 35t %, AT AT R A% 5 AR or
AN 3k ST 6 PR 58 T AN A R, S 3 v 4L
Foiko BRI AN, M4 i A Y A M, it S (A
AR R R R, AR E S, I E
BT 0 T 5 MR S B A S B 1 S AR
0, 78 7 B bl D B G SR, AT RABIE AR O
EAE BB I AR bR, BSCE TE RIS A TR EAEA
FERASMR IS TR E R Ak s 3k
KPR G U ARG, 75 W 254
F BRI AT LSS 73 00 VE L 33k A0RT LAY B i
FEXS AR TCO A 1 M S AL bk, T AE Bl A= A )
HORARMEREI R . KRR, AL A
TERRA ™ B R 22 B0 1 5 n] 8 i — A B S B L I
PSS B S 1B M, BT I 0 2 [ A R A A
L RE  AIS 1 N  a
B AR AF P A 1 pepe &N ER 0 A B
(Crpepc2) ,¥j5# T Crpepc2 H:[R 1E J [a] M4k 3%
ik #Z & pASap 1 -reve-Crpepc2 FI pASap I -forw-
Crpepe2 , 1) FH Jk PR AG ¥ B8 A\ S 9 AR i b, 4R 15
Crpepe2 BRIk BT PRI BERE , — I T A -2
PRIFIB Y S RUME R Crpepe2 3235, 73— TJ7 T N
i 1 AR A 2R 3 A M il B R Y AR BEOE
i
1 ARSI
L1 EFFIRARL

ST PP 3R O MR R OBE RO B
( Chlamydomonas reinhardtii ,cc-400) , 1 ¥ M Sf {4
FIRHAA N pASap 1,0 A ACHEFE I P0 (BB
INEREFREY 7 2R ) R A BETE TAP By g%
WP EFE TR 25 COEH 50 pmol/ ( m” - s),
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PR HIA 100 v/ min, 31 FORL Y RS2 25 40 i
Topl0,
1.2 SREIKGE pepe2 HERZIE S IE X @ M 4%
R HERHE

FI AL DR A9 TR « AAS 5206 38 22 HiAh) A A O
Ii] JFU IR EAR pET-28a-forw-pepe2 it , 3R1%
H#Y Crpepe2 Fr K5 H o %A AR Y Crpepe2 Jk
RS AR NCBI |- i B 13 3 43 pepe2 mRNA
el (AY517643) , #3519 P1: CGATGCTCG
GTAGCCTGCTTGACG, P2;: TAGGGATCCACAAC
GACTGCTCCACA (N X £k 70 | Ze s 18 L 51 90
G —A ATC LG AE T iF 51 90 5l A —
A> BamH T A7), FRLR A ACHE cDNA Sy,
P11 P2 5| WA T PCR SO0 4R 15, Bl S A4 2 1
SRR FRIE B . ] BamH T[] pET-
28a-forw-pepc2 , 2> 7= H: — 4% 639 bp A7, HiZ B
ISk BamH T A7, BERE MIWGZ A B, 126 2 B
TR T o

MR AR B HARBIH ] BamH | FREG]
pASap I, BERZ [0S BT R B, FH B8P B TR il A0 34
DR B, B kS R R B IEB R, ] T4
FEREBRERE WL BamH 1 7 £ Crpepc2 FlEA
BEVIJG Y pASap T, UM 20 1 53 B0 42, i i 4
J5 R E2H JTORL % A IS A5 1 L Topl 0, 7E 85 &K
H R A LB B grAEr 38 Cod e b7,
PR 34 e A 7 IR SR BUTORE , %8 PCR J7 2 (5
Py PL.P2) Fl Pst 1 W) %5 M B85 2R, i vt i
pASap | -forw-Crpepc2 F1 pASap | -reve-Crpepc2 1F
2 1) iR B
1.3 EFRREURARERMERGIE

SZAR AN ML A i A e AR 20 mL X B
(0D 0.8) HYSR A ACHE cc-400 BREEFEAZRE, I
500 wL TAP FH7 B 7 S, 200 pl SRR T
TAP [ ARG SR AR h e (AR 2 em) |, & T4
13 ~4 d[ JBEF 25 C, 68 50 pdrnol/(m2 +s) ],
il £, 25 1 <5 by UKL 5 Ak PR AR 5% i 2 25 SOk
(19 AWF T il 46 1 3 Fb 40 WORL R pASap 1 -
forw-Crpepc2 ,pASap | -reve-Crpepc2 F1 pASap I

FeiliJo R AR E T R SR A PO R SR 3 d
J&i , PGB TAP 4 200 i A 5% L 6 3 T ke, E
BT 2 PR (50 pg/mL) AYERIR LA %
It B P HUE R 2 150 wg/mL, §ii 1
R D AR I PRI BV A TIUA G 7
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1.4 RNA 2, R ZRF RT-qPCR 4§71

Trizol ( Invitrogen 2\ 7 ) 72 35 B 3 1 A 3
RNA, FEA) i 5 e sl & (1 A R AR A AL B
A BRI D) 3453 cDNA, LA cDNA SR, 266
FE A SYBR Green(Kapa A= ¥47 FR A ) #E47
RT-qPCR(FTC-3000 # A= ¥ AR A FR A ) 5
o e MG NCBL B 2% Al 7Y 3K 9 AKX B 18S
rRNA (EU925397. 1) [ 4\ [ Primer 5.0 #3154
P2 ( GTTCTTAGTTGGTGGGTTG ) F1 P3
(CTGTTATCGCCTCATACTTC) , R4 NCBI | 3¢
B A pepc2 mRNA(AY517643. 1) A 1514
P4 ( CTGTTATCGCCTCATACTTC ) #1 P5
( CTCGGATGCGTTCAATCTTCTT) , 3 K B9 AH Xt
TR 27
1.5 A%

AEERD H T 0 K i sk i+ Eob 1145k, 1
430606 11 UV-1800 (SHIMADZU 73 /] ) il & 4
1 OD 550
1.6 ZAESREMEREENNE

WA 4E W A TR RN 3l 5€ A8 BB B (0D, 0. 8)
12 000 /min B> 10 min, ZEH KRB B,
R (LGI-10C, China ) f 5% T 48 85, BRI
30 ~50 mg TR E AR

I U7 2 1 5 e ) 0 SR P AN T 7 150 BRI
15 mL #83, A 1 mL {8 F1 KOH-CH,OH & %2];
175 CoKI AL 10 min, i FV§ IR ERE Fikp
BR2 WK, A I RO i AZ) 2 mL 1 mol/L HCI-
CH,OH A, ffipH<2 F¥E¥% 1 min; T 75 C K
WAL 10 min, B HIE %0 A 500 wL 1E ke
FEI, M R A IO 4 C AR AT s FROAH (5385 It
T LA (Agilent 19091N-133 ) 534t i 17 12 1
g3
1.7 REH

WSO SR B A 3 S LR A AR B PR MR (OD5,0. 8)
£ 5 mL,4 °C,12 000 r/min Z.[> 10 min; FI#5 R
22 PR VR T UC, In A0  ZA , FH S 52 O
FRBEEH ;4 C,12 000 r/min .0 10 min |
WEH O S E, ) Bradford 325900 € S B OE
w12 E§FRY ( Bio-RadiMark™ Microplate Reader)
PAFPRUEM L TR B R

1.8 Zit=ZEanHr
F%EA: Excel £ OriginPro 8 Xif 42 Yk 5 4 5256
GEIRIT 08T, G5 R ) + SD (FrifEdw 22 ) A HE

2 4k

2.1 EHIKE pepc? EERTERES ER @M £
RRIZH K=

BamH | EfY)) pET-28a-forw-pepc2 J5 F B R
639 bp (& 1), 3% 7 BeE g Ml s 26 28 w) I e
BLAST 453 i )k 5 GenBank Ht Crpepc2 731 11 [F]
JEPEIS R 99% ,UEMY H 1Y BL BRI Ky Crpepe2 #8451
h B

1000 bp

250 bp

E 1 PCR ¥ 17~ ik E
Fig.1 PCR amplification of Crpepc2 fragment
Marker: DL15 000 ( TaKaRa)

Crpepe2 JEIHTE B 1) - 43 (4 3 3k 24 ( pASap
I -forw-Crpepc2 # pASap I -reve-Crpepc2 ) 1t #4)
I LA 2

AT HE A PR S, S5 %3l PCR (& 3a) %
E s PR Pst 1 1) 45 5 2 IR A4 A B4 AT 18]
(Bl 3b), FH BamH 1 HEGYIIFEE G2 HEIE
S 1w} S HEPIRE OL , 1 [ 3 214 pASap 1 -forw-
Crpepc2 Fl [ [n] 3% $2 2K /& pASap | -reve-Crpepc2,
JITLOKE PCR 74 Sk B 1 2 A4 2ok Pst T i)
SERE A A T5 1], IE 3] pASap I -forw-Crpepe2 (14
PP M :33,60,80 1 7 120 bp PU 4577 5 & [7]
pASap 1 -reve-Crpepc2 [ i Y 7= 4 K. 60, 33,
520,6 680 bp PU47HY
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psb H

pASap | —forw—Crpepc2

7 261 bp

Crpepc2
rbe L

Pst ]

Pst1
Pst 1 atp A
BamH1 (3 812)

psb H

pASap I -reve—Crpepc2

7 261 bp

BamH1 (3 812)

E 2 Crpepc2 EFIF K [ MHFA R EE M ( pASap I -forw-Crpepc2 1 pASap I -reve-Crpepc2) #EEE
Fig.2 Construction of the forward and reverse recombinant vectors

pASap I -forw-Crpepc2 and pASap I -reve-Crpepc2

" E R

28000 bp oy
26000 bp

1000 bp
v - v s | == 500 bp 520 bpes
639 bp
80 bp

250 bp 100 bp,
mm%&

(@) (b)

E 3 #{f pASap I -forw-Crpepc2 I
pASap I -reve-Crpepc2 ) PCR ¥ I FnEE 1 £ E
Fig.3 PCR identification and restriction

identification of pASap I -forw-Crpepc2 and
pASap I -reve-Crpepc2

(a) Crpepc2 R PCR %4559, M Sy DL15 0005 (b) Pst 1
g R (5o . pASapl-reve-Crpepc2 ; 1E 1] : pASap I -forw-
Crpepc2) ; M & Wide-Range DNA Ladder (TaKaRa)

(a) PCR result of Crpepc2 gene, Marker: DL15 000; (b) Result
of Pst I restriction enzyme digesting ( reverse: pASap [ -reve-
Crpepc2 ; forward; pASap I -forw-Crpepc2 ) ; Marker: Wide-Range
DNA Ladder ( TaKaRa)
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2.2 EEREURFARERNERME

3 UG 35 23 9K pASap 1 (=5 JF0KL)
pASap T -forw-Crpepc2 F1 pASap I -reve-Crpepc2 %%
IR PIAEE cc-400, F & 2N 75 % R W MR B 7
HEi 16 FHPERE AL Bk, B P AL BRI A 3 AP AR
VERFA7o T bk B 97 5 b B0 A2 5 A 50
pg/mL AN 150 we/mL %40 7 v B A B e ik
AREAT L 2 A E, 255 50 pe/mL, 100 g/
mL, 150 g/ mL ARYCHEIE B9HT A 2R [R5 77 5640
AR AR, Bl IS 3 5 A B 3 1 OO
MPTA AL N 150 pg/mL (194, PRI
7T 50 mL HEFEH AR B R, SRR e AL R 2k
W3 AR, B ARBERL PRI 10 A Fasged . 8
975 d JE L e E) 18 PRzs FUki L, 20 A IE B A
19 kS 1] T B 1R 2 A bk , o i SE b AL bk T
Bs PR AE (M) o B AE BN BA B Rt
P, BEARIZE D FE T, P MR A B 7 10 B A B AE 4T
M HE Ry 50 g/ mL B AT A A 5 P A Rk
£ 100 wg/mL EFAERIEIES 3 RITIRIZ B, 55
5 KIZHEIFILT: . HHAEREE L 2 150 pe/
mL I, RIZR SR A B A R RO AR K
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ER EERRETRE,EFEFRERERTEHEFERE
Plate After particle bombardment, the screening of mutants in solid medium
L IER RS ARRRER T & R UHE (150 pg/mL) 5 2. 28 BRI SRR AR5 B R WBE (150 wg/mL) 5 3. I BIRAEME T HFEHER
WE (150 peg/mL) ; 4. B AR RETF B R WE (150 pg/mL)

1. Forward mutant concentration of ampicillin (150 pg/mL) ; 2. Blank type concentration of ampicillin (150 wg/mL) ; 3. Reverse mutant

concentration of ampicillin (150 pg/mL) ; 4. Wild type concentration of ampicillin (150 pg/mlL)

2.3 RT-qPCR #ill Crpepc2 EEHIFRIE

PISEPACHE 188 Sy N2 B, F| ] RT-qPCR
G B A U R A8 AR T A BE pepe2 PR 4 A X
Fikit (Bl 4a) , iE Y Crpepe2 [ IA B e, M
A ) 301, 16% (P <0.01) ; )2 [n] B Crpepc2
(3% 38 2 B AR, A BF AR ALY 10, 03% (P <
0.01) , 73 o i Y 55 B A RUAH 22 4 Kl 98. 21%
(P>0.05),

% Crpepe2 BRI FRIK 5 , %) Crpepel FEP K
M LR 4b, 4 FhBERk Crpepel F4HH XS 23K & AH
ZEAN K, BB A W 17 Crpepe2 B [H 36 35 X
Crpepel FEPRIEAT R IFEM
2.4 HEKHZ

PRSP A BE pepe2 FEH KRG, HAK
ROCULIE S o 4 T4 AT DA 0 bl B e 1 e e
AR ROIRAL . A IR RN BE ODo5, 0. 03,55 4 K
HEANTECAE RN, A B AE 7 R A A 3k B (E
([ Sa) o ALY Crpepe2 FENFEIK G 3 0 4K B
AR RN R AR R AR RO R B, 3 Tl R AR R 1 AR

ARG TF B A B, S ) B A= ) e v, 56 7
KA LAIL 24 750 ind/mL, OD,s, 4 i v FE LA A1
[ s 55 4 RiFEARBUERI, 7 X2 )5
OD,5, EFF I ta THRE o
2.5 REAHK

&1 6 JE 3 P A SR i, B AR AU B
I8 441. 82 pg/mL; 25 JiR 8 G850
432.73 wg/mlL; 23 Bk R ) A 1 BT S AR Y
HICW E M2 (P >0.05); iF [\ A1 & N
605.45 pg/mL, LB A= BUBE i T 37. 03% (P <
0.01) ; Fe i Y5 0 314. 55 g/ ml, HEBFA: R
/7 28.81% (P <0.01),
2.6 MEETRERNERAS 2

4 FhERRAT AR & UL Ta, BPARNHAE &
TN 20. 62% 5 75 BRI RN AR & i 24. 5% , LLEY
AU T 18, 82% (P >0.05) 5 iF [m] ALy g &
N 18.98% , LLEF A AU D T 7. 95% (P >
0.05) ; ) I Bl iR % 5 35. 12% , LU B A ALY
By 70.32% (P <0.01) . JgWike & 281k WA
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Th, B m) B IR i R G 0, o €160 3
N7 43.34% (P <0.01) ;C16:1 Bahn T 46.53%
(P<0.01);C16:2 37T 38.53% (P <0.01);
CI8:1 3117 61.08% (P <0.01);CI8:2 T
63.97% (P <0.01);C18:3 #4117 70.19% (P <
0.01); 1F M g 48 kg C16:1 J& 2> T 59. 10%
(P<0.01),

7] Eﬂ:‘ﬂ sk
=9 Wild type
5 3 [TERE
e |
i 5oy q 1B ]
@"; < SForward mutant
RER PomrAM
= 58 Reverse mutant
% S o
® (o]
ge !
8% ok
83
=0

FRRELHFR
Substrains of Chlamydomonas reinhardtii
(a) Crpepc2 HHEMMHHNNFREE

The relative expression of Crpepc2

LS50 a8 Wild type

X FikbiRl Blank type
s IEA A Forward mutant
=X A% Reverse mutant

V N\

1.

(=]

“““/‘%

0.5

AN RIER (272 2%)
Relative expression levels

Crpepcl
(b) Crpepcl BRI RIEE
The relative expression of Crpepcl
B4 FERERE pepc2 BRARIEIG ,pepc EE
RN RIEE
Fig.4 After regulating the pepc2 expression of
Chlamydomonas reinhardtii cc-400, the Crpepc
expression of wild type and mutants
determined by RT-qPCR
IRV 3 WE A ARt P 3(H( +SD) [ 5-7 [7]
The bar graphs represented the mean data of relative gene
expressions and standard deviations of three biological replicates

( £SD), the same in fig. 5-7
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3 ifig

PEPC i, T C AR Y B S, B ML B R
Il IR (PEP) A8 B O 2 (OAA) B IS
PEA ZRIRIEEH (TCA) , LS A R AL
(ACCase ) 52 Jlig JIis BR AR 348 b 7Y FR [, ACCase 5
PEPC 33 4+ A1 [7] /Y JIE B PEP, LIt ok P s ik U
W AR PEPC IR 2 AR AR i ) B G
WG, 5 J2 AR 9 IR 50 0 S 4R I IR ) SE
Pi” ) INBRER & PEPC I ACCase B4 [ 55 4+ IS
Y, 4n ki) PEPCase %35, WA ) ik A 35
BRI, HEIC &A% K PEPC Kk
5 & & 2 I e, DENG S8 78 2011 4F 71 2014
AEFIFED R L A ) Crpepel & Crpepe2 JE K H)
FEIR, AR R B g o B e, (H BR R R
NI S SRR E S E NS A I F S
ARTE P AR W AR s K
RN FA R €7 NC o 8 TN (& Sl ik /)
pepe FERZIR 5 HAB YK R,ZITEC A
AEXS G, SOAS B8 AE B 1) 2844 125 A 4% Crpepe2
SRR IR, b T 3R T ACHE pepe2 FR 4T B 639
bp 2 B TR P A HE 4 TR AL PEPC 1 {5
Feal 1, i X8l il Bt 2 BR A & i, HAD &5
— NSRS (H) P g T IR 1 A2 R
BUM- SRR IR 4K, #RTE PEPC 2 31K X 3 B A<
S Uil Wiyl A e

S P4 A T B IR TR b AR R TR 1 B Ak DAt
ERAREEAL SR B v, A S AR 1 DA v, 7S
e NS PR 3 B R s AE AR B 48 1A
AL FRERERIL™ o MR RIS AR L,
B SR e 3R TR % PEPC il 23k [ P AR oK
B, PRI A F 5% FH 31 1) AK B - S 44 3R 58 R
pASap | G 8F ap A, EFE[FIR A B psb H, 14
BT M sk F 15 2 K pASap T -forw-Crpepc2 Fll
pASap [ -reve-Crpepc2 F-54 4k 36 5 A 3 cc400 , X
Ft Crpepe2 BEPR i iR 288 bk (1E ] ) , 41 2k
GARR(FIn)) 5 B AR 2 oo B A AR AL T
T 1) 5 A1), 45 SR &, bR PEPCase {if 14 235 Fl 4=
KRS, I WA RE A S 1) B i 2 52
TR AR E RS R



5 3 IR A SR AHE " A R 2 pepe2 e PRI 2 A ik S Xl R 2 19 B R ) 647

25000 [—— B4 7 Wild type

——ZEFRA Blank type /,
—— E[H% Forward mutant/

20000 [—— JZ 1% Reverse mutanf/ &

28 Y/
=8

£E 15000

~ =

B

2% 10000

<

5000

0O 1 2 3 4 5 6 7 8
RE( Date
(a) ZHMit%k Cytometry method

9 10 11

1.4 _
1.2 BN
1.0 13
< 0.8 )

S s o/ —o-HFAT Wild type
) " ——ZFiki%! Blank type
0.4 ——EH#A! Forward mutant
’ —— R [A%&! Reverse mutant
0.2

0

0 1 2 3 4 5 6 7 8

RE Date
(b) ZHMuFEBHE Cell density method OD,

9 10 11

B 5 HERERE pepc2 EERIEG 4 FBHRMERKRKR
Fig.5 After regulating the pepc2 expression of Chlamydomonas reinhardtii cc-400,

the growth of wild type and mutants

2 BT Wild type 1 ZFFRE] Blank type
= JE[A % Forward mutant == R [A% Reverse mutant

kk
600
2.5
=S 400
a2
~a
\—1
24
o 200
P&E"lh

0

S ACBETE i 7

Substrains of Chlamydomonas reinhardtii

6 EEREIE pepc2 BERIER,
4TREKEAERRE
Fig.6 After regulating the pepc2 expression of
Chlamydomonas reinhardtii cc-400 ,

the total protein of wild type and mutants

ARSI RIS ACHE Crpepe2 FE[H (1) 3k it
W, PEPC WS M 4%, (O AT 52 i i
S PR R 0 LE A B E B T IE S 1) ik Bk
BRI AT M. IE M R ASBR A K = 1) PEPCase 1%
e ARHE T AR R, EEmSEHY A X
RERISEH, 2635 T A AR IRAT 1 PEPC %% 2%
R FhfHr, PEPC fii:fb. PEP #p ik Sz I 1Y 3% 5 T2 3
GG YR RTE R U In] i 25 PR 1 5 A, T3
FRLF TR AR R T 20% 0 AL
A B PR IRBIER . ] R 2848 fk PEPCase
TP A E T 3 B P 2R B, R R
PRI 2 (9 PEPCase 1% 7, S 8L F Y
PEP i [ g A B2 DENG 28] Crpepc2 FEH

40 rzzz B4 ) Wild type
2 Fki%) Blank type

Sk
1EM% Forward mutant
te== W& Reverse mutant
* —

w
(=]

PRI E/%
Lipid content
DN
S

—
(=]

0
SETR AT S 2R
Substrains of Chlamydomonas reinhardtii
(a) Mifl§&E Lipid content
Aok
ez BT Wild type
o ZHRiR Blank type
TF%& Forward mutant
= X [9%! Reverse mutant

4000t

3000t

20001

HaiER & &/ (mg/L)
Fatty acid content

1000+

ZEN=|

C16:0 C16 18:3
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Regulation and expression of bacteria type pepc2 in Chlamydomonas
reinhardtiiand and its effect on protein and lipid content

FENG Siyu', SHI Dingji'*, JIA Xiaohui', ZHU Jiacheng', MI Hualing’, JIA Rui', HE Peimin'

(1. College of Fisheries and Life Science ,Shanghai Ocean University, Shanghai 201306, China; 2. Institute of Botany, Chinese
Academy of Sciences, Beijjing 100093, China; 3. Institute of Plant Physiology and Ecology,Shanghai Institutes for Biological
Sciences , Chinese Academy of Sciences ,Shanghai 200032, China )

Abstract: Phosphoenolpyruvate carboxylase (PEPC, EC 4.1.1.31) plays an important role in plant carbon
metabolism, which can affect protein and lipid metabolism in higher plant, while studies on green alga PEPC
are limited. Chlamydomonas reinhardiii is the model organism in green alga, and its chloroplast transformation
is mature and efficient. In order to get high expression quality of protein and lipid content, chloroplast
transformation method could be applied. In this study, the sequence with 639 bp (about 1/7 length) of C.
reinhardtit CS 1 was cloned, then C. reinhardiii was transformed by the empty plasmid pASapl, vectors
pASapl-reve-Crpepc2 and pASapl-forw-Crpepc2, to generate “blank,” “forward,” and“reverse” mutants by
particle bombardment, respectively. The relative expression of Crpepc2 were detected with RT-qPCR, it
showed that Crpepc2 expression of reverse mutant decreased by 89.97% , and that of forward mutant increased
by 201.16% . Mean while the contents of protein and lipid were detected, the data showed that total protein
of forward mutant rose by 37.03% , and the lipid content of reverse mutant enhanced by 70.32% , moreover,
fatty acid of reverse mutant increased obviously. In conclusion, bacteria type PEPC in Chlamydomonas
reinhardtii not only can improve protein and lipid content, but also can make contribution to foreign protein
expression and high lipid content engineered microalgae.

Key words: Chlamydomonas reinhardtii; phosphoenolpyruvate carboxylase ( PEPC) ; chloroplast expression
RT-qPCR; fatty acid; protein
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