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New progress in the study of several cyanobacterial NAD(P)H dehydrogenase

complexes

LU Zhong-Xian, MA Wei-Min*
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Abstract: Cyanobacterial NAD(P)H dehydrogenase (NDH-1) is an important photosynthetic membrane protein
complex, and is essential to CO, uptake, cyclic electron transport around photosystem I and cellular respiration.
This mini-review mainly describes and analyzes the new progress in the study of several cyanobacterial NDH-1

complexes, including their identification, structure, and physiological function. This will further help in looking

ahead for the future research direction of cyanobacterial NDH-1 complexes.
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() NDH-1L 4 414 (large NDH-1 complex) ( & 1A).
Wi A 2 BB o AT B, AT NDH-1L 5
HRR%ESR T 15 FPESE (NdhA ~NdhO)™ ', Hir,
NdhA~NdhGAI NdhL%5 8 Fily JEA7 Ty, PR,
CATZ B KT I 5 1) NdhH~NdhK F1 NdhM ~NdhO
ST BTSN, BRI, EATE TR (]
1A). 2011 4, ik ot i 55 50 K 4 b vg 408 i
(Thermosyne chococcus elongatus BP-1)NDH-1LE &
1K, Nowaczyk®5 ' %5 3 T 2 RN 43 7 i 2 A
ANHEE A HE——NdhP F1 NdhQ. ik, 24K
1k, AT NDH-1L &4k 2 /b iy 17 Bl 354
B (B 1A).

2004 4F, JE LR AL LA I R J5 AR 1)
WF5¢, Zhang % ™ KB NDH-1IL § &5k 5 T
LGRS TGP L1533 5 41 . 2006 4F,
Arteni 25 P H W7 S A B 6l I His6 AR 2844k (1)
NDH-1L & & AR 3E47 7 A, 45 R & Bl 1% NDH-1
HEkE “L” B (K 1A). Gl S )i 27 45 1l

NDH-1L’

A: NDH-ILE4/4; B: NDH-1L'E 414
1 EENDH-1L/L E&HTRER

TN, R EE AN M P OA N % A7 fE NDH-1L & A 14
(B 1B), 5 NDH-1L & & &4 Lk, B T NdhD W
FEARRSN, ENTRA R IEA R S50 0L
PR fes (K 1A FIIB), 4RT7, Wl B T A e
i b NDH-1L 52 & 44 1) & & EL s A 2 IOk
AR, Pk, AEA WA & AR
HETRSEPNZE AR

NAT IR % NDH-1L & & & 5 w5 5 W)
NDH-1 & & WA A AU 454 5 A B g 2,
T L 4 ) e A1 T 35 1) 356 R LA v 8 0 TR e 7,
PRI, RS FEA NDH-1 52 & 4id s+ 6 % ¥ NDH-
IL 2 &4k, R W% NDH-1L 2 &4 5 w250y
NDH-1 8 &34 7T 11 Ff (NdhA~NdhK) 5 K
B (E. coli)NDH-1 5 4 44 5 JE [FUR I E 5, fHR
JkFE 3 FE V5L (NuoE. NuoF i1 NuoG)P*>
{10 i) 5 5 DRI P e AN v S R A ) SE TR A rh e O . TR
b, A4 AT AR B 5 NDH-1L 5454 19
PEEEE (B 1 IS ),

2 NDH-IMS/MS’E& &1k
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TEWRE PE B A M B B T — AR 4 7 i i
2y 4 4.9 x 10° [f) NDH-1MS & & & (& 24). 5
NDH-1L &4 4L, fA4ME NDH-1IMS &4 A4
KEE, R Y %R N NDH-IM & 4 14 (middle
NDH-1 complex, Mr = 3.5 x 10°) I NDH-1S & & &
(small NDH-1 complex, ZJ Mr = 2.0 x 10°)"**!, [#]f,
A & A RS S T-B, AMI7E NDH-1MS 5 514
rf %5 3B NdhD1. NdhF1. NdhP 1 NdhQ LL4MF
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25 A W A L P R AT T
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T U, A W S A A Y % A7 £E NDH-1IMS® 2 &
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R L 2 — ) H A flG His6 Fil c-Myc hr%%,
Xu %5 B R 3y b 75 45 955 6803 Hp % B T — FlA
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NDH-1IMS

NDH-1IMS’

A: NDH-IMSH #{; B: NDH-IMS'5 &k
E2 BEENDH-IMS/MS’ S &K REE

Xy TR KT 4.5 % 10° [ NDH-1MS” & 444 (1K
2B). {HIB R, XS %5 0 % NDH-1 24
PRI BAT 484 NAD(P)H 351

3 Act-NDH-1SupE &K

1998 4¢, it 2 4tk % T B, Matsuo &5 ™
TE5E M #E 6803 40 i rh %558 B T — AR 731 i
376 x 10°,  H A7 %4 1k NAD(P)H i 1 f) NDH-1
WA AR, AHRBEAE %0 PR G A 28000 i /K
W7 K&, 41 NdhA A1 NdhB. 2003 4, X 5 26 B9 75
£ M 6803 4 i 4y B Al AL B T —FloAH X 4 7
210 3.0 x 10° (/) NDH-1 5 &1k, %5 &AL
H AT 416 NADP)H (1 3% P, 1 H 23 7 i /K W 5
NdhA. 2006 4, J# ik NAD(P)H- % # VU M: (NBT)
A A, Ma 55 BT o o7 4 i BE 6803 41l
f % e BT — FARKE A PR 1T % 10°
NDH-1 3548 5315 544 (active NDH-1 supercomplex,
Act-NDH-1Sup). 5 _Fik%ese (¥ JUFP % # NDH-1 &2

A AEMI L, Act-NDH-1Sup H. 4 # 44 ft NAD(P)H
(g o IX — &5 R H Y T 1% 06 5 NDH-1 88 5
TEAREAEENAMIIEE, 1 HA S AW
B, HEASMAKEH.

Wk & ) AR ST B, AR I Act-
NDH-1Sup 25 T [ %6t R %t 1 IR PR 115 3 F1
AP B 5 FLUE A S IR A A 2 Y %
PO 4 RO R G W pr e 7 % R, A
VRS I 930 R BT 40 i P 47 SR A 3 KT B
VR B BE (A2 46 ¥ 35 T Act-NDH-1Sup (13
B SR, 24 Rk, AMTNAS T fif Act-
NDH-1Sup & &4 b @ 1, A4 T — 2 1wt
5o
4

I NDH-18 SR & 19138 5 4

M NDH-1 & & 44 12k 4 A7 B2k 4 i, v RAE
A RS B NDH-1 5544 (1) L4153 2 DU b &85 R dal,
% 5f 1 (conserved domain). Yt & I (oxygen
photosynthetic domain). 4 &35 (specific domain) I
W PESK (active domain). LR 5738l KT 1R 5
Hls 25 HE %) NDH-1 &5 48 b JL R4 5 1) 11 A Ndh
T4 A, 5 NdhA~NdhK ( ] 1)[15-18,24-25,28-30]°
6 S PR W RN i AR NDH-1 52 548711 6 A
WIERI B, BI NdhL~NdhQ ( & 1'%, 2010 4,
T8 sk ¢ ke ] AT H I8 OB U A T B
Birungi 25 “ % 3 NdhL~NdhO W3 LR T 7% (K
1R 2). SR, Br% e #)1) NdhP Fl NdhQ W I 2
TUARAE T ie 7 Tk — 5. R E
WAL T K B NDH-1 & & AR R A1) 7 Ol 2
NdhD3. NdhD4, NdhF3. NdhF4. CupA. CupB
H1 CupS (P 2) 4, R PSR T AR 5 A
A R 0 T v 5 B R PR (1R 2 R
IRED
5 RE

et L)L, AR LPP 7 NDH-1 52
GRS SRR TR S T T G S T
Z g H s . SR, @A Ak, Ao LR
Wi NDH-1 & &R0 VF 2 i) 8 A fif v o o1l
T T DX B H R LA B 5 an ] AE RS
T K NDH-1 544 5 dn ] 3145 /5 20 % 6 11 i i
NDH-1 & &K1 3D 4ift), 5555, K88 i) 35 (1) ik v
AT e T R Bl AR AN 2R 1 sl B R R —
TS Ay A B 1 P S T B T AT i T 2 ]
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