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WA R — 2 B RO BE TR B IR A B
AW L R Y A I M RRAE [E GE CO, L REIE A
X b BR A A2 T8 B0RN S BR ORGSR AL 3] T 26 L 3
AVE R W s AEBE T OC B R A AL — A
e dn ML A0 M % B AR AR WL R AN T R A
ot B 2 F 2R THMRANN - EARES
R—JRBER R BE URTE 0 4 DL A i B
KAFTE AR 80~140 nm, AN 4 nm ZE 47 & BE 1Y
@R A E B (O A I U i [ 0
HCOy A CO, Bk B2 T B (CA) A58 CO, [ 5
A% TS -1, 5- WM R AL I / A AL I 52 & 1K (RuBI-
SCOYM . W 41 T 11 7 — S Ak Atk 1 Oy =X 3 2o A% i
WE-1.5-— W B2 & fb /% 1L B (ribulose-1, 5-bis
phosphate carboxylase/oxygenase, RuBisCO) ¥
CO, i A 3| ¥% Ef ¥5-1, 5-— ¥ B8 (ribulose-1, 5-bis
phosphate, RuBP) 43 ., $R J5 JE B 43 F 1) = B iR
H i 2 (3-phosphoglycerate, 3-PGA) , H 1, RuBi-
sCO J& — A DUy RE A 24 40 L 5T CO, e BE 45 &5
L L RuBP O R4 A B 3-PGA 3 SR 1 >4 40 i J5t
PO, 3B B, RuBisCO WL O, Ry 9 % A 4
PRI A B % B 3-PGA A 8 R H I R (2-
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W VAR T T T2 D W S R B 1900 955 1 5 DA X 40 i 7 A
BEEMEAY ., CA MBS R4 b K280
RuBisCO # AL TR BEAR N &, 2 05 4 i CO, [ 2 1Y
FEPATE . RN E AT R
N W BE CO, B 1 CO, 3 8 5 5 Pk B i, 5
JE FR A P OR A S LA R AR g RE 2R

HOH RN e R A~7 D HEA MM
BMC ( bacterial microcompartment
PFAMO00936) 25 4 5 i 2 F B 2H e, v, o ik
A PCC 6803 & MK 5h 52 + E i CemKI1, Ce-
mK2,CemK3,CemK4, CemO Ml CemL 2H A%, Ce-
mK2 IR EFHA S 7 i B A B A, A AR R
SR T A ARAR AT . AR BIEST LA I W AN Ce-
mK2 R x4, P 1 H R B #E his,-CemK2 F 4]
Fik AR pET28a-CemK2, YEA7HE A 4lifb 5 % K
G, il &P - A Dot blot i AIF il £ F4 1L 1 % fr
FNEH LUK R S A AT 5307 o B T8 R A0F 58 40 N AR il
A S 2 53 = 8 1 722 Al B AR R HC A 42 L o B8 0 kA

1 HRS T

1.1 R H R AR &G
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domain;
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Wy 25 M40 # PCC 6803 W CemK2 8 H 2 ye B H AR B i 4 5 1 T 13

6803 . KIAFFEE TG F1 BL21(DE3) .\ Fiki pET28a
() ¥ Ry A vl R 2 Al o A W 27 1 K o i S
FWANE =R MR, AT T 30 °C L 150
r/min. 40 pE/(m’® « ) EZOGRIG KR KB E 7
LB iEgE £ F 37 °C 180 r/min FE;FE,2 A
PRBC A 2 P20 5 Mk B2 3 Kan 50 pg/mlL.

DNA [ i3] & W H Axygen 23 ) ; T4 DNA
T4 Tl RN BRI M P D) G AR X W H TaKaRa A #l;
KOD plus flg | Toyoba 23 7] ; ECL S (43 H i
U i S A R A BR A A5 Ni-NTA 22 3 5 b
B H QIAGEN 2],

12 ERFREHEWHE

DJAE it W 41 1 PCC 6803 B LN 41 DNA
™, R CemK2-S (5'- GGGAATTCCATATG
TCCATTGCAGTTGGAATGAT ) Fl CemK2-A
(5'- TAACTCGAGTTAATATGTCCGAAATT-
GTD#17 PCR ¥ 15, ¥ 34 7 ¥ 2 i #% 2 2 b ik
Fl & aife)m 0 Nde T F1 Xho 1 % AR 3235 84k
pET28a(+), ik DNA K& &, H k& I | & &
Sy AT T R LA B Ak IR | il 5 2 S AR S B
HR O 1T 6 348 14 32 LA B3k 7 2 ) 4 43 ) 3K 7 e P
VLI A5 . b A A Th B Ok 26 1E b3 A T R AT I A
B B IE
13 BEAEARIES4WL

¥4 His-Tag fl A H W 3E K Y £k ik pET28a-
CemK2 #46 K i #F 5 BL21 (DE3) i 1 T4 A 4
REHTPER) LB AR 358,37 °C 1 i 5 77 46 18 & 4
£ 10~12 h, BREBCFAR B RRE ZE &4 0.8 %0
AR LB AR R 5 3L, 37 °C 180 r/min 8%
Fr 6~8 h (SR . SR LL 100 1 42 Bl LE f51) 422 Fob
BRI RGRFE 2~3 h R IMAKREE R
1 mmol/LBY RN E A L Z M H APTG) i 5 4k
LR A LR EORERIK,

K M vk [ 20 mmol/L TrissHCI
(pH 8.0). 1 mmol/L EDTA (pH 8.0) Fl 300
mmol/L KCI%E 7% 40 i )5 347 & S i ik . 40 g 24
R L 12 000 r/min B0 15 min 5,5 L, ITA
10 mL 4L 38 A 7% i 28 vh W [ 20 mmol/L Tris-HCI
(pH 8.0).1 mmol/L EDTA (pH 8.0) fil 8 mol/L
Urea ¥ H 5 B 5 . 78 7KV &4 F ## & 20 min, B8]
A R A AL B DA S AN 7 A 00 ED 10 min
PEIEF A . NG I S BT TE WO 0.22 pom AL I8 5
HuE, SRJEH Ni-NTA 2% Fl 2 8B 3F 17 25 Fn 4l

B BB M E SR BradFord B0V 3EAT E
14 SZREMREHE

Bratifb 198 1 ComK2 15 0 3t B #E 4T K o
RE ., IR ATE R I 600 pg 8 L A S5 KRR 1 3
Kot e, swa ik, LS 2 B mse s 1
W BFREL 400 pg B, A SR BUE [CAS 58 2 4k
AT A E AT R, B3 IR R SR
2 m LI YA 0 28040, e M Ak 3k 3 SR 5 39080 ik
KL ML AE 37 °C & 3 hy /N0 W BB T CFaln
) o BB e 5 5 45 B I T s FH 6 IR B Tt
VE(HE 1 g SRIMTE TN 0.313 g BB RR %) L 75 5
RO E T 4 CORAF 0 FHATHE DOUE 7853 BT .
1.5 ZEERESREMIN DT

fii FH Dot blot 345 i 4t 14 &% fr . B A 75 258
I L PKGIE AT AR A, B A BN R AT 4 R ek
PVDF ¢ I RV A] $E 47 B AR B B S g ) i 1 %,
WHURMBTE TR . BT (S B R B TVE 1%
FIAY B MW 1 mg/mL BSA ¥E47 1 : 100 Hi B
(So) o ¥ Sy HEAT 2 FEBEFER B (S) ~S) . B Hi e
HFHAH 1 mg/mL BSA #B & 0.01 mg/mL
(Ao Bt AgHEAT 2 fERBERRBE (AL~ A . FZ IR
3FRRIEAT A, A AL 1 p L B 6 R AF 4 R K
b BRI 1 s 1 000 TG ARG
FEPi 5 (HRP 4rid) 18 &, 8 ECL {5 &
0 ARG AEAT T . PURRMN 2 BSCRRC 12 ] o $ A3k 1
DR S AR N

R T HEAT R SR A AT O3 K B I E A T PCC
6803 ) CemK1,CemK3 Hl CemK4 #E A7 JF %
iAW AN AR AR ORI Fastprep J5 i
HEAT » BURE B0 WA A 15 50 A < 30 1) 48 i 5 400 7
PCC 6803 3 mL, il A 300 L. PBS #l 3 pl. PMSF
FoiE PSR L FastPrep-24 (MP) B W20 i, F 4 °C
F 12 000 r/min B.0> 15 min, B 1§ % Brad-
Ford 1T &= .

2 HRESMW

BAREMHE

FIA PCR H2 AR 3 3 4745 4 i 1 4 7 PCC 6803
CemK 2 9t 3R 5, M Nde 1 Fl Xho | XUEEYI,
AR K AR pET28a(+) w1, 14 5] pET28a-
CemK2 Rk, 7B 3 A5 B 0y BTk, 38 5k
Nde 1 #1 Xho 1 XU )5 09 5 B HL Uk 45 R R
3 AN pET28a-CemK2 Jii i ¥ 6 9% fiff U] 15 31| CemK2
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F B 2 (B D o W BORLIR AR b A T AT
JF BT i — DU SE T S BT A A WE PR . S N
Z R N K W FTF 1R 2 35 16 & BL21 (DE3) , 15 |
CemK2 541 35 bk

M:DL 2000 plus Il # 88 4> F i & br i ; ki 1. pET28a 43
Nde | il Xho | SEEY ; JKil 2~4:pET28a-CemK2 £33 Nde |
1 Xno I YT, 300 bp 247 i B4 78 CemK2, M indicated the
DL2000 plus|l standard DNA ladder; Lane 1 showed pET28a dig-
gested by Nde | and Xho [ ;
pET28a-CcmK2 diggested by Nde I and Xho 1. Approximate

Lane 2-4 indicated constructs

300 bp fragment indicated CcmK2.
Bl 1 pET28a-CcmK2 AL
Fig.1 Construction and verification of plasmid pET28a-CcmK2

22 EHComK2EHHRESHAWL

W R IR TR LB #5595 200 804 K w1, m A
1 mmol/LBY IPTG # 1T E A K 15 R E, F 0
43503 1,2.3 F1 4 b, BURE $ BUR & A ok 47 2
Hr. pET28a-CemK2 3R 3K B #£ £ 1 mmol/L 1Y
IPTG %M TS 4 h BO0WERMKE. Sk
T 2 B I P B SR AL TR AR ZR 1, R 8 mol /L R
RN, KB SREAT FEREEAEA
(K 2) Bt )5 R Ni-NTA 36 F1 2 87 4l 4k 10 75 v 4%
fRm g CemK2 HAHE A (KB 2), WG A g5 5 nT
DA 2 264645 20 i B 98 1 (UK IE 4.5.6) 1Y 4l i i
95 %6, lifl /& S P G il 4% 22 e B HUAR B LK

1 2 3 4 5 6 7 8

VK 195505 09K FF S 5 TKOE 2~ 825k ) 250 mmol/L
W e 3 8K O WL A B I . Lane 1 indicated the induced total
protein of E. coli and lane 2-8 showed 250 mmol/L imidazole elu-
sion flowed through nickel-affinity chromatography column.
B2 FEHComK2ZEAMBSREAL

Fig.2 Induction and purification of recombinant CcmK2

2.3 #1 ComK2 S REREHF & 55 M
B 600 pg A4 ComK2 8 11, A 25 14 B i
LN | R Y =IO B B B S A L
WA 2 BXiZ R R A 400 pg gifb 5 5 # 47 N5E
G . 3 WHLEST o R K I » ] £ B 0L
AFFFE K A Dot blot J7 1 #F 17 Hi 4K 5 i #&
WU 3 R LA S S G S REMY ., gt
HH, ComK2 HUiR &M Hy 277, Bl CemK2 $1 )5
SrTEEE A TIEE M, 30 pl HUAK LG AT LUK
PR A Ag X R CemK2 2 & 0.16 ng,
AE % T 1 X BE MU TS 4B T PCC 6803 fA N CemK2 4
F9 5 = G 0 1 0K

S
A @ i 7
2 \ p
0 1 2 3 4 5 6 7
® e o o & »
® © & & o o o
® @ % 0
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I :Dot blot 7% 28 1 35 £ & 43 4ii 78 &5 F : Dot blot Kl Ce-
mK2 JLARAN G R s So - 100 R BEDLLT 5 Si1-Sr: S0l 2 15
BEE; Ao:CemK2 10 ng; A-Ar: Ao B9 2 {55 BBk B, Top:
Schematic representation of the sample arrangement in Dot blot;
Down: Dot blot result of CemK2 antibody.Sy indicated 100 times
dilution of serum ; S1-S;mean 2 fold dilution gradient of Sy, Ay

implied 10 ng of purified CcmK2 protein ;3 A;-A7 were 2 fold dilu-

tion gradient of Ao,

Bl 3 ComK2 HLik 2L 746
Fig.3 Dot blot of CcmK2 antibody

TE 4 15 414 PCC 6803 Hiff77E 3 4 CemK2
BRI L 4 92 ComK1,CemK3 #l CemK4 %
A A BT A By 9 HEAT X, R e AT AE &
BR800 b ELA R R PR ST . N B IIE CemK2 Y
Pk A5 HAM 3 A& A AFTE S XL 4 Ce-
mK1,CemK3 Fl CemK4 #E47 740 2% 3% 3k F1 4l 1k
J& s Al CemK2 $TAK # 47 T Western blot £ I
(4 4 A AR TR 5 ) A4 A1 B 2 3R 3k Fn 4l Ak 1Y A1 52 28
H (1 ng) ¥ EEWEH CemK2 HLAR A M, {H & CemK2
MRS R®RRZ, J—Jrm, T 4 DN erEsns
T EAATE 22 5 R, ComK2 $U A fig 05 47 5 7
W F CemK2 By,
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Wy 25 M40 # PCC 6803 W CemK2 8 H 2 ye B H AR B i 4 5 1 T 15

CemK1

CemK2 CemK3 CemK4

B4 FIA ComK2 ikt MEMBEIPTEE ComKl,
CcmK2.,CemK3 F1 CecmK4
Fig.4 Detection of CcmK1,CcmK2,CcmK3
and CcmK4 by CcmK2 antibody

24 ComK2 ZREMGEMEMAEF CcmK2 EH
B 46

RT3 E ComK2 B e 7535 T 8 40 18 rh R
BEAR AN 52 25 1 ComK2 Y = B2 AG I, il 42 3 41 7/ 5
EAE EVERF B 1 000 51T Western blot ¥
M, 5L, H & CemK2 HTiAREW A 2 M
X4 MY i 4l B PCC 6803 Hp #R g 44 b 56 B (10 &
W, MEaEAME TR .75 pg MBHE DR AE
Wi CemK2 M55 . [FIAS, 22 (55 AR 4>, FWIAE
FERT A5 1Y CemK2 22 5 ST RE % 4 5 1 b 55 B X
WE AN S A CemK2 3 B2 (1) R AR e,

KB 1~4 43 BIFER 14.7.3.5 A1 1.75 pg AN B EH . Lane
1-4 indicated the loading amount of cyanobacteria total protein
were 14,7,3.5 and 1.75 pg respectively.

B 5 £REHME PCC 6803 H CcmK2
E B £ E # Western blot #& il
Fig.5 Western blot analysis for CcmK2

abundance in Synechocystis sp. PCC 6803

3 i #

R Tt A S A 200 A SR e ViR A WL v B AR Y
HIR S . AWFFE P CemK2 5K & R MR 41 58
1 o R e Y B AR R I A 5 R R ) e
AR G T 7E . A WF5EFI ] pET28a i 3R ik 2
T, K FFA BL21 ARSI T CemK2 1 558K
WSR2 EREN 4L CemK2 {11
AT EH K CemK2 gifb i 4 3 #5 L) CemK2
NPUE b K il 4 BT CemK2 19 £ 5 BE BT IR,
It H 58 BT PO B R PE AL i A< BF 5 T 4 41 1Y
CemK2 £ v BB IR 02 FH T 42 i % 40 74 PCC 6803

i CemK2 FE M N, #F— 2R % £ SO Pk
XTI A% F ik a4k ComK2 R 4 CemK1,Ce-
mK3 Fl CemK4 $E47 1958 30 M8 & B L iz bt 4k
() B fi e T 8 LAt 3 AN RIIE AR A 5 . X AT fig
JEH T CemK2 1Y 3 A [A1EHE F CemK1,CemK3 #l
CemK4 7£ DNA 51 DL M & (A 750 L3 B 5
B REIEME . AN, A CemK2, HAG I R 55 A &
ERES . [FB & AR/ N R AT

R FH PR 2 45 2 1 78 1 390 AT R R AR k-l A
SR J5 L E AT R LR KAl A E R L
TR B R ) A5 v T B R AR I . 7R AR 5
i, 4] ComK2 5 76 KM FF 3 o HLA 388 1 &
e, HEZEUAWEKIE A FEE RIMTRH
8 mol/ LR 2 % A W 44 1 47 5 fff » 08 i 3 3k 2% N )2
Mk THEHAEHA. BT CemKl,CemK2,CemK3
M CemK4 JF 4 AH L 5 . 2 5a BE PR ME DL 5E 4 T
PLX . At 7 ComK2 J& T 3 B 5w 19 58 B 1A
ARFEER S P, 78 SR P v mT DL SE S B R Y
P LA SR S B CemK2 B9 & — A0, 4
Z,CemK2 2 5 BEHTIR I 1 55 S i2F — 25 F 52 1 40 14
Hh R R 45 # R L ) i R s e T SRR

2 Tt VA2 W A0 A SR A 4 WL 7 A0 2 K
A%+ HL 4k by 21 G A B B o S A B T 3R AT e AT —
A AL Y [ 2 ML . R AR A% B8 1 Rbel B HTIE
P s T R W A 4 B R ik B
JE RSN TS B B PTR R A B s Rz HL A
o BUSR R 0 72 1 CsoS1 B £ L BEHLIK, Ro-
berts Z&1 M TG FERE YA Prochlorococcus ma-
rinus MED4 Fralifb i) o 5 5% il 44 19 40 72 8 1 4
. BARADIH £ CemK2 £ w B Hi AR %
TN CemK2 3 B 5 Wi, (5=, 2 7 B fi i il
BB BG S B — R AR S, —
RELA A ke Ty 8 2 T 4 S ) A0 1 400 B R il A 40 5 2R 1
F18) BRL 0 R 0 AR 3 7 07 3 4% A A% 32 2 1 R S e
JNE P e SRR e R S R B S RE BT, S T B
Ivi) P 555 v 40 L P R AR 4 4 o B AR fb B S, )
B, B 5 B BT At Sy I R 5 5 PR 5T A5 B 48 L D 7 A
M AR T 40 0 P R AR 443 600K 40 23 A 32 48 T R
SEARAE

2 % x #
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Preparation and detection of polyclonal antibody to CemK?2
protein from Synechocystis sp. PCC 6803

LI Pan ZHI Yao WANG Fangkui CHEN Wenli

State Key Laboratory of Agricultural Microbiology s Huazhong Agricultural University ,
Wuhan 430070,China

Abstract CcmK2, as one of the most abundant carboxysome shell proteins in Synechocystis sp.
PCC 6803, plays an important role in the assembly and biogenesis of carboxysome.In this study,the pro-
karyotic expression vector pET28a-CcmK2 was constructed and high yield recombinant CemK2 protein
with six histidine tags was expressed by inducing in Escherichia coli BL.21 (DE3).In order to produce
the polyclonal antibody against rabbit, the highly performed CemK2 protein was purified with metal af-
finity chromatography.Result of Dot blot analysis showed that the polyclonal antibody could effectively
detect cyanobacterial CcemK2 protein. Result of antibody specificity test showed that CemK2 polyclonal
antibody could weakly reacted with other carboxysome shell proteins. Western blot analysis confirmed
that this antibody was able to specifically and sensitively detect the abundance of CcmK2 in cyanobacteri-
um PCC 6803.The polyclonal antibody generated in this study will lay a foundation for further studying
the abundance of CcemK2 in cyanobacterium PCC 6803.

Keywords Synechocystis sp. PCC 6803; carboxysome; Western blot; CO, concentrating mecha-
nism
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