
 1

Structural basis for electron transport mechanism of complex I-like 

photosynthetic NAD(P)H dehydrogenase 

 

Xiaowei Pan1, Duanfang Cao1, Fen Xie1,2, Fang Xu2,3, Xiaodong Su1, Hualing Mi3, 

Xinzheng Zhang1,2,4, Mei Li1 

 

Affiliations: 

1National Laboratory of Biomacromolecules, CAS Center for Excellence in 

Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Beijing 

100101, P.R. China.  

2University of Chinese Academy of Sciences, Beijing 100049, P.R. China. 

3National Key Laboratory of Plant Molecular Genetics, Institute of Plant Physiology 

and Ecology, Shanghai Institutes for Biological Sciences, Chinese Academy of 

Science, Shanghai, 200032, P.R. China. 

4Center for Biological Imaging, CAS Center for Excellence in Biomacromolecules, 

Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, P.R. China. 

 

These authors contributed equally: Xiaowei Pan, Duanfang Cao, Fen Xie, Fang Xu 

 

Correspondence and requests for materials should be addressed to H.M. 

(email:hlmi@sibs.ac.cn) or to X.Z. (email: xzzhang@ibp.ac.cn)or to M.L. (email: 

meili@ibp.ac.cn) 

 

  



 

Sup

 

Sup

sup

(a-d

Ndh

prot

NDH

and 

each

data

 

pplementar

pplementar

percomplex

d) Size-exclu

hV (c) and

teins. (f) S

H-PQ struc

Fd protein

h Coomassi

a analysis. S

ry Figures 

ry Figure 

 as well as 

usion chrom

d Fd (d). (e

DS-PAGE 

cture) and N

s (used for 

ie band was

Source data 

1 Prepa

Fd, NdhV

matographic

e) SDS-PA

analysis of

NDH-1L sup

solving the

s indicated

of (c) and (

 

2

aration an

and NdhS

c curves of N

AGE analys

f NDH-1L

percomplex

e NDH-Fd s

based on th

(d) are prov

nd charac

from T. elo

NDH-1L su

sis of purif

supercomp

x incubated 

structure). T

he mass spe

vided as a So

cterization 

ongatus.  

upercomplex

fied NdhS, 

plex (used 

with purifie

The protein 

ectrometry 

ource Data 

of NDH

x (a), NdhS

NdhV and

for solving

ed NdhS, N

compositio

and proteom

file. 

 

H-1L 

S (b), 

d Fd 

g the 

NdhV 

on of 

mics 



 

Sup

(a) 

2D 

distr

corr

EM

betw

a va

rand

pplementar

A represen

class avera

ributions o

relation (FS

M half-maps 

ween the re

alue of 0.5 

domized ma

ry Figure 2 

ntative cryo

ages in the 

of the parti

SC) of the o

(blue solid 

fined struct

at 3.1 Å), F

asked map (

Cryo-EM

-EM micro

final round

icles in th

overall NDH

line, with a

ture model a

FSC of the

(orange dot

3

analysis of

ograph of N

d of referenc

he final 3D

H-PQ comp

a value of 0

and the fina

masked ma

tted line). (e

f NDH-PQ

NDH-PQ co

ce free 2D

D auto-refin

plex calcula

0.143 at 3.0

al cryo-EM

ap (green d

e) Local res

complex.  

omplex. (b) 

classificatio

nement. (d)

ated between

Å) and the 

map (red d

otted line) 

solution map

Representa

on. (c) Ang

) Fourier s

n the two c

FSC calcul

dotted line, 

and FSC of

ps of the N

 

ative 

gular 

shell 

cryo-

lated 

with 

f the 

DH-



 4

PQ complex estimated by Resmap. (f) Image processing workflow of NDH-PQ 

complex. 
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and the final cryo-EM map (blue dotted line, the FSC of NDH-Fd complex with a 

value of 0.5 at 3.28 Å; red dotted line, the FSC of local refined NDH-Fd peripheral 

region with a value of 0.5 at 3.25 Å). (e) Local resolution maps of the overall NDH-

Fd complex (left) and the local refined NDH-Fd peripheral region (right) estimated by 

Resmap. (f) Image processing workflow of NDH-Fd complex. 
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lipids phosphatidyl glycerol (PG) (i), digalactosyldiacyl glycerol (DGDG) (j), 

monogalactosyldiacyl glycerol (MGDG) (k) and sulfoquinovosyldiacyl glycerol 

(SQDG) (l). 
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