N E ISR 2005,23(6); 505~510

Journal of Wuohar Botanical Research

HmAETE PCC7120 AE L BELHEL
RTHFE A EANS

HEE, & B, &5
CHER R IO R ERE S TR, Wi 430074

M OE. RIS EEE AN (PCR) M f 1 3 PCCT120 DNA A3 85 H3 40 7 % 8l (6 % S 26 22 8 (R 38 A aphA (26-

3200 .aphA(27-320) .aphA(28-3200 ,aphA(29-3200F0 aphA(32-320), F I H A 0 & pET30a E47 05 M Fe 2k, k45

W) AphA BRJcR AR R E A —FM RN KR T S50 L IHT T A TR . B9 320 AphA(26-

3200 (A M TR AR i 6 IR B H A 5 M O B A ol T S A R [ e R A R S R 2 B

HMUKSER B R MMM R R AR RS, AphA(26-320) 55 K AR 3 T A1 4 1Y Pr/Pfr W 4b T

Geu,fsm nm. JEfh 4 Eedegear ik, AphA(27-3200 , AphA(28-320) , AphA(29-320) , Aph A (32-320) F 9 1% IH % /Y
S gy o ) P A T AT O T, U B e s AR R RE AR PE 2 Bk L A L MR R AN

ﬁ.# AphA &3 [ LR SN B GRS EA T AphA(26-3200 & Bk B2,

FEEE. MO RO MR RN (PCRY; Ehdc e (k; (it

RESHES: Q784 TREARIAED . A B S 1000-470X (2005)06-0505-06

Study on the Auto-assembly of Truncated Phytochrome from
Synechocystis sp. PCC7120
GAN Chun-Hui, RAN Yong, ZHAQO Kai-Hong
(College of Envirenmental Science & Engineering . Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; Five truncated [ragments of aphA gene were amplified from the genomic DNA of Svae-
chocystis sp, PCCT120 by PCR,including aphA(26-320) yaphA(27-320) ,aphA(28-320) ,aphA{25-
320)and aphA(32-320). Alter expression via the vector pET30.reconstitutions of the expressed
mutated apo-proteins with phycoevanobilin (PCB) were studied in witro under certain conditions.
The results showed: The chromoprotein that obtained [rom the reconstitution of AphA (26-320)
had similar photochemical properties of plant phytochrome. The covalent binding of PCE with the
chromoprotein was veriflied further by acid-urea denaturation and UV-induced [luorescence by
Zn*"-SDS pel tests. The maximal Pr/Plr absorption of AphA (26-320) was at 660/610 nm. The
other four truncated fragments, AphA(27-320), AphA (28-320), AphA (29-320) . AphA (32-320)
could not auto-assembly with PCB in the simiiar conditions.as no reversible photochemistry was
detected. The results implicates that the lyase domain of AphA existing in AphA(26-320).
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1.1 #85iEA

41 i 3 (Anabaena sp. PCCT120) 1 B & E 22
e S T 5% 55 ) 0 2 B S IROK 3B FE (FACHB)D , 372
REZE & pBluescript SK (+ )y Stratagene 4 & 7= § ,
ek 3K pET30a Iy [ Novagen 24 &) .DNA [\ i
il 5. T4 DNA 3 §% 8 0 R $1 4 N 1§ Sma 1,
Xho I, EcoR YV 3 MBI £+ 5] ™ # , T'aq B 24 Biostar
AT P 5L IPTG, X-gal 3 SABC 7= 5, £ M2
JE i B Amersham Pharmacia 245, 6% PCB ih £
[ 4% JE B K% Hugo Scheer BB, 54k HE
BB B YL ERT R TS . A A Bl %
A T A 81 R 45 BR 4 1 8 5 38 e 5 4 iE A
AR S 5017 .

1.2 EEREHTESRE

EAPCC 7120 B DNA ¥ %] (Genebank ; D64001)
S B AR B H S 8P, P, Py P, P Py, Bl P, 50-
GTA CCC GGG ATG ATT CAA CCA CAT GGT
GTG CTT T-3";5[48) P,.5-GCT CCC GGG CAA
CCA CAT GGT GTT CTT TTA GTT-3; 5|4
F::.5-ATC CTC GAG TTC TGT TTA CTC TCT
GGC GGA GAT A-3';5|# P,.5’-CAT CCC GGG
CCA CAT GGT GTG CTT TTA GTT TT-3'; 5|
# P..5-ATT CCC GGG CAT GGT GTC CTT
TTA GTT TTG -3"; 5% P;.5-TAA CCC GGG
ATG CTT TTA GTT TTG GAA GAA CC-3°,

P cwk[2]424E.4 PCR #1854 3] i) DNA K
Wit Sma 1 Xho | fYGE . 5 [6)REDUER 1) 49 5 RE
# {4 pBluescript i 3%, ¥ {b Z KB TG1. &£ &
H IPTG #l X-gal WEFE BT X FRIFT Mk, 3k

B G . 45 PCR RS LR 50 5% 5 IR 1 41
R, A FRE Sma 1\ Xho | BV S5 195ME B
B5% EcoRV  Xho I V#3530 {& pET30a %
B E KB BL21L(DES), &6 RIFEE
MM HEAT IR . PrBMEE B Bra Rl T oY
AR M55 PR A 8 926 00 1 iU 30) & b AT A R
F 4 HrieiE .

1.3 EHEFIEL SDS-PAGE &

FAME A B ek d R LIBL 21 (DE3) b i F 1
BEATHR Ik, Fe R TERD M 5 3% A (i 1 4 e gy
0.5%. IR E A MR1%. NaCl 0.5% . 3 % ¥ 0. 2%,
pH7. 6, Hi 4 i ) 37 CH%3E £ 0Dy, 0-5,20T K
WAECGEL h M ATPTG E=E&HEE N1 mmol/L,20T
fEIRIES6 h, B mLE W10 000X g Bt AL X
FHEZMEMFIEZBLO  1),100C 5 min, HEY
A9 47 B BEHEATSDS-PAGE 4 #r . Jrk W 3ck(2, 3.
1.4 EAERRWAL

fh A A pET30a g 20 0BT K
WHFESREBAEMIIERESES N WAL 6
A~ ERE AY SR AR T . TR AR Histag , sl nT 5 7] 46 8 %
FEMBEERSS, AR LHRRARESE
ettt
1.5 {k5ESE

M 12 mL ISR 35 5 38 2k 00 T 30 900 () ST e 142
MEERFEYE 2 o, FEHT W (50 mmol/L. Tris-HCI,
300 mmol/T. NaCl,5 mmol/L. EDTA, % 2 mmol/L
FHIZBE,0.1% Triton X-100,pH 7. 8T ¥k —W.,
A 594 pi. T4 48w %W (50 mmol /L Tris-HCI,
300 mmol/L NaCl,5 mmol/L. EDTA,0. 2 mmol/L
ik 7 B, 0.1% Triton X-100,pH7. 8) . F A
6 L PCB 3 R4 R T ikig A 1 min( T
fE 1s,[B1F@ 3 o). ¥R A & Pk = 688 6 BB 3 h,
12 000X g, 4°C A AFR L 15 min, BC_E 5% 0 & 77 3%
W EHE RS RV A T RS R AE AT R A, JF T
P SE i AR EA W,

1.6 FiENERFRYE

W i S ] Perkin-Elmer Lambda 25 %I 42 41
A0 5 8 X, 43 4 95 B 300 ~ 800 nm, 3 3 3E BE
960 nm/min, PEEE R 1. 0 nm, A5 HE B AT HOE
A2 PR Y I Fe Rk (4 19 28 Y O B R AR
1.7 BREQREHERXR

2hy HE — 25 T 7 P £, I R 26 A
F AR (8 mol/L,pH=2) S LA H, &
AT e R R e E R R R,
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W 5k 4347 . B Tk SE AUE , LIk IR T 4 1 mol /L B
FREEVEEH 1 h, 7€ 280 nm 2 SMT TR,
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2.1 aphA(26-320) .aphA (27-320) .aphA (28-320).
aphA (29-320) , aphA (32-320) E E R PCR # 1§ . 5%
EMEARAMHEE

Bl4 PP, 1 aphA(26-3200 3 M, 54 P,
P, ¥4 aphA(27-3200 3, 514 P, P; I aphA
(28-320) % EH. 8| ¥ P, P; 44 aphA(29-320) &

|

JE~E2L 4 Bl
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A58 P P: ¥ 88 aph A(32-3200 6. 514 5° i,
3P EARIB| AT Xho 1.Sma 1B & 38 H ok
/Ny 824 885 bp.88&2 bp.879 bp.876 bp,867 bp fiy
HEKEB(E l:a~e).,
2.2 BHEBRNEXBEHFEPHRE

4 3k 18 1Y pBlu-aphA (26-320), pBlu-aphA
(27-320) .pBlu-aph A{28-320) . pBlu-aph A (29-320)
Fl pBlu-aphA (32-3200 R R MM B 577 &%
1.3.1. 4 ff it 5 84K pET30a 4% , 5% b KM #F
BL21 (DE3),20°C 33k J5 # 1T SDS-PAGE 4+ # (I
B 2>, hiZeikdlik pET30a g % 1041 ER7E K iH
FEPFESREGINMIFERSES N W
Histag (3 AR, BB K marker BRI HEEA
FFEHINGTH KA FE LE 2).,

M

DR 55 3 ST

bp

d e

ame; 1. pBlu-aphA 25 Sma 1, Xho | JUEHI 4 2. pET-aphA €8 Xho 1, Xba 1 DURFII 40
3. pBlu-ephA PCR #1M] s M. DNA dRiE4 T3
a-e: 1. pBlu-aphA digested by Sma I, Xho 1 5 2. pET-aphA digested by Xba 1, Xho I 5
3. pBlu-aph A examined by PCR;M. DNA marker

BH1 HAKREPCRETNSE Smal, Xho | B Xho I, Xba 1 E 1138 1k £ ) RO TR R 58 5% B /B 5k i

Fig. 1

Agarose gel electrophoresis of recombinant plasmids examined by PCR ,digested

by Sma I, Xho I and digested by Xho I, Xba I

M: Protein marker. 1: pET-AphA (26-320) induced with IPTG; 2: pET-AphA
(27-320) induced with IPTG 3, pET-AphA{28-320) induced with IPTG:4, pET-

AphA(25-320) induced with IPTG;:5: pET-AphA(32-320) induced with PTG ;6:

B 2 pET-aphA(26-320),pET-aphA(27-320) ,pET-aphA (28-320)
pET-apkA(29-320) . pET-aphA (32-3200 B B R E =401 SDS-PAGE
Fig. 2 SDS-PAGE of the overexpressed pET-aphA(26-320),pET-aphA
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(27-320) ,pET-aphA(28-320) ,pET-aph A(29-320) , pET-aph A (32-320)

P24l J5 /9 AphA (26-320)-PCB 8 %7 A 00 &
Mk afE SRR AR (WA 3,324
WSk f Y6 2. 0, BEGET[R] 30 s, 453 Bn A %50
SWET . HH BRI 4, B E A SR
EEAfGEYA  EHIREY AphA(27-320)-PCB,
AphA (28-320)-PCB., AphA (29-320)-PCBHI AphA

(32-320)-PCB 232 1 5 #E 47 $5 ri Tk o A IR XI5 70 1t

FinE s sa R ERE AL Dl R iR

HIEWMEARFW.

2.3 kiftoH

2.3.1 HRECHYZETEMR AphA(26-320 9 EA
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M. Protein marker

B 3 pET-AphA(26-320)8 SDS-PAGE B 4§ 1 %
Fig. 3 SDS-PAGE of reconstituted pET-AphA (26-320)
detected by Coomassie staining (lanes 23 (38 kD)
and Zn®" -induced fluorescence under UV (lanes 1)

SRR, 45 [ Bk AphA (26-3200 54 K B
AphA # b, EAEHHER 2L T 25 MEUEERS, ¥ 3 55 G
RT 445 NEIERE, K 295 MEEERR, S 234 (1Y
AR NN LRGSR, B4R
AphA(26-320)-PCB B EBEAAERASE FHESER
RS B RO S e,

Absorbance

5 e

200 400 500 G600 T00 300
Wavelength (nm)

B 4 AphA(26-320)5 PCB HEEAPEMEFRA
15 M 650 nm 3¢ BT 5 S A W 3 (A F A 700 nm
JE 5 S T Y R e S (B B 2 R (O
Fig. 4 Absorption spectra of the reconstitution
products of AphA (26-320) with PCB,after irradiation
with 650 nm light (A),700 nm light (B) and difference
spectra (C) (Mixture was purified over a Ni**-
chelating column and dialyzed subsequently to
remove imidazole)

RREHTE £ i 41 1 6 4 . % AphA (26-320)-PCB
t— i i B PR R A ST e B S A e
ERAEFERBOEA . HRain AphA (26-320)-
PCB ### 5 5% 1. 6.1. 7 Fr iR 75 3 47 5 3
FARPESIRE R T L B 5 BP R 18 B AR OB,

PR E Y Pr 569 AphA (26-320)-PCB f8,3%
HE WAL T 660 nm Z2 47, Pir A9 AphA (26-
320)-PCB WEUCIETE 610 nm Z2 47 . SCEe 45 2 5
JEMEEME R 3. F PCB JB 4 % 5 55 f1
AphA (26-320) fhaE L4 i 5, I FE R R 9 42 40 %
RS RET HEREM.

Absorbance
=

0 e =
300 400 300 600 700 800
Wavelength (nm)

B 5 AphA(26-32005 PCB BATH S B R R
(8 mol/L) /HCI(pH2) T /5 700 nm ka7
B B IS Y I skl (AD B2 B 650 nm EHIE0
RRLAT o B R M S B (B
Fig. 5 Absorption spectra of AphA(26-320)
reconstituted with PCB,after denaturation with
urea (8 mol/L)/HCI(pH2). The sample denatured
after irradiation with 700 nm light (A),

650 nm light (B)

2.3.2 AphAG2-200 R FEQAKINEALR

AphA (32-320) (X AR 7E AphA (26-320) 19 Rl
EBRET 6 MEAER, MACUSHERMARESN
R (BRI A A & LA AT 63U (A K
REM BB, B 6:a 2FH 3 h,12000X g B.L
15 min J& L 3§ #8000 %€ i 58 Sb- 0] 00 S0 %, TR R
£t T 650 nmEL700 nm B €65 £ 01 B8 5, 5 [ FR IR
AL AE S HR B 650 nm$| 700 nm
B 356 P9 380 WA A 00 R i e 4 B, 600 nmZE A5
W Wi e 2l 3 9 P B U R B R B AR A . 250k
W N A B, SRR B A5 S,

KHEHRSYED SRS TEEE MR
JGi P S8 b~ 1 0L R i Y63l A AR | 5 AphA (32-320)
JBE A B 2 B AY 6 — B AUILAE 600 nm B I8 #
ol 58 B T WA, 302 R T PO B 8 3 PCB W izt A,
f9,650 nm F] 700 nm B3 947 4R A 0 o, 2208
JeEt S LR —#(E 6:b).

T HE B B 4 A = 2 5 A R i Y
W, FRATT RS R SR F T PR 6 A M M 1 7 ¥ 1R AT b
HE, (o] 40 MO 8 7S U A9 3 A 8k i rP o AL R 2
FRZE LU Ky 4 mol /L, T I B 4k 2, {7 40 #% e e
29 10 mmol /L, 4 C K 5 o 48 18 38 3 451 9, {lf B Pl 3
IR E AT, 12 000X g 8.0 15 min 5
L RS 100 F5 AR A0 4128 oh B AT 3 U, L3
PERR#E .

7209 28 5 IR A 0 R T I 41 T AL WY
B AT s 905 0 22 D 0 9 L B 7, B A 0BT ) I )
L 2 LI ETS ks G R R R =

ARG WEEHE I THER K, ARAEHm
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a:Absorption spectra of mixture after irradiation with 850 nm light €AY and 700 nm light (B) and difference

spectra ()

b Mixture were purified over a Ni2*-chelating column and dialyzed subsequently to remove imidazole, Absorp-
tion spectra of mixture,after irradiation with 650 nm light (A2, 700 nm light (B) and difference spectra (C)

Bl 6 AphA(32-320)5 PCB B H R &5 R H 5 50 5 4T H8 41 15 i T 0ig ¢ i3 2 22 0 3%
Fig. 6 Absorption spectra of AphA{32-320) reconstituted with PCE and the

mixture which were purified over a Ni**-chelating column and dialyzed

subsequently to remove imidazole and difference spectra

Absarbance

0ol s

oo 400 500 600 TO0 8OO
Wavelength {nm)

Bl 7 AphA(32-3200HHEES (8 mol/L)RFETH
SRS PCB M EAFH A 650 nm LS (A A
700 nm 36 S CB)JE JoY IR B o i 30 28 8 Sk i ()
Fig. 7  Absorption spectra of apo-AphA(32-320)
reconstituted with PCB,after irradiation with
650 nm light (A,700 nm light (B) and difference
spectra (C). apo-AphA(32-320) was denatwurated

with urea (8 mol/L) and then renaturated

MAMmBHEA R A, E LRk an
PAAT IR Y 3 5 R AR LR R .

LA - EE 45 B 60, Aph A (32-320) S 3E 76 15
A4 b S 2H TR AW ST S 6 2 0 F WA A B (o %
H F 7 4, AphA (32-320) A REFN PCB {8 % % 4 4t
fréfd . XA RMELB TS 56E 55k
BEILATES O R B EfL R, R AR Al
FEAE 25 BT B 09 2075 (1 AR LAY .
2.3.3 AphA (29-320), AphA (28-320) #1 AphA
(27-3200 R EFANEINESR

AphA (26-320) Ay AP T L0 SE Y 2 %
B, 0 AphA(32-320) I E LB 5% H, H
TR AN A AR A B A B
W, 556 — RS s 85 1, A ST T AphA
(29-320) . AphA(28-320)F1 AphA(27-320) 3 %t

FEBE, B 3 AR O N LW b R
T RRAERE R RAGA IR R,

SCHE £ R ApuA(27-320), AphA (28-320)
I AphA (29-320) [ 5l 56 28 1 A9 52401 ™ 497 o ol s 3%
AWM O R E S E R, RYRA Y SR AT BT
FERLTK , P R UL ZE A B R A o R TS B
%Q;QT ﬂﬁ%éﬂ}%ﬁ}ﬁﬂﬂﬂzﬁﬁmﬁf(rnﬂcx
BA).

AphA (32-320) [l 5 26 % 19, &£ Fl GOR N 4387
WA A5, 76 AphA (26-320) % I BE 7l -
R —A A Bl B xS d s A
By IQPHGV A~ S ZER A M. AphA(27-320) |
AphA (28-320), AphA (29-320) = 4~ A B 0] & #¢
AphA(26-320) F3ERE AR OB e 48 1~ 3 B BEfR
AFAY . FRATAT LA A6 W7 s ik — S M e e i (e B
BRI IRA PR E T EAE.

3 itit

K IR IR #E (8 mol /L pH = 2) 4& {4l i 41
PR vk B8 A0 BT WG IR W AR S A R R L
I S R 0 ) Y R R AR 55 L £0, 38 3 A 5 3 st
AR AR 2, 08 3 4 18 B Y RO 6 3 5 U 0 8 Y
M WA T AR AR L o TR skt B IR W e % S i T L2 1 M
E R ACAPER

DI BSR4 BB B % AphA [a] R
HEE LA E Cohl R UPER, SMUE
HEFE P2 R B R — SR A5 HLA I Y [ B, T
H 7e (&AM T4 T8 | T 417 4 Y6 1% R 0 4% J7 1 4% K
HAfEl . SEBe ARG A9 B T A Y R SRS A |
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