
INSIGHTS
P

H
O

T
O

: 
R

.V
. 

B
U

L
C

K
/

IS
T

O
C

K
P

H
O

T
O

.C
O

M

27 MAY 2016 • VOL 352 ISSUE 6289    1065SCIENCE   sciencemag.org

Public participation in 
China’s project plans
THE SUCCESS OF China’s government-

funded megaprojects, including the 

 South-to-North Water Diversion (SNWD) 

project   (1, 2) and the Three Gorges Dam 

project (3), is in question. A change in the 

Chinese government’s top-down decision-

making process for such projects 

would help.

Although Chinese laws 

and regulations require 

public participation in 

the decision process (4), 

it remains limited in 

practice. State agencies 

and their leaders should 

play a much greater role in 

which projects are selected 

for implementation. The   

SNWD project began well 

before its feasibility report 

was approved by the state 

in 2008. Individuals and 

groups who are positively 

or negatively af ected 

by a proposed mega-

project should also play 

an important role in project selection. 

Public participation in the appraisal of            

government-funded projects would 

improve the ef ectiveness of the decision-

making process, reduce confl ict between 

the government and the general public, 

and facilitate project implementation.

A number of proposals for government-

funded megaprojects are expected in the 

near future, with the goal of boosting the 

economy. Public hearings and surveys 

have been put in place to register public 

comments on these projects. However, con-

troversial projects such as Pengze Nuclear 

Power Station in Jiangxi Province (5) show 

that conducting the process objectively 

and engaging all stakeholders must still be 

improved. The development of such projects 

has substantial social, environmental, and 

economic impacts. Therefore, facilitating 

and implementing public participation 

would be of great practical value. To be 

ef ective, a policy to promote greater public 

involvement must ensure that project infor-

mation is transparent and that the public’s 

voice is heard. 

Guoyou Qi,1 Yanhong Jia,2 Saixing Zeng,3* 

Jonathan J. Shi4

1School of Business, East China University of Science 
and Technology, Shanghai 200237, China. 2School of 
Geographic Sciences, East China Normal University, 

Shanghai 200241, China. 3Antai College of Economics 
and Management, Shanghai Jiao Tong University, 

Shanghai 200030, China. 4College of Engineering, 
Louisiana State University, Baton Rouge, 

LA 70803, USA.
*Corresponding author. Email: 

zengsaixing@sjtu.edu.cn

REFERENCES

 1.  J. Liu, W. Yang, Science 337, 649 (2012).
  2.  J. Barnett, S. Rogers, M. Webber, B. Finlayson, M. Wang  , 

Nature 527, 295 (2015).
 3.  R. Stone, Science 321, 628 (2008).
 4. The National People’s Congress of the People’s Republic of 

China, Environmental impact assessment law of People’s 
Republic of China (2002); http://www.npc.gov.cn/nc
/zt/qt/2013zhhbsjx/2013-07/11/content_1800745.htm 
[in Chinese].

 5.  A. King, M. V. Ramana, Asian Perspect. 39, 607 (2015).

10.1126/science.aaf8338

Infection and the 
fi rst eukaryotes
IN THEIR PERSPECTIVE “Pathogen to pow-

erhouse” (12 February, p. 659), S. G. Ball et 

al. argue that the endosymbiotic events that 

led to the evolution of eukaryotes involved 

infection of an already complex host. They 

write that “the fi rst challenges for an endo-

symbiont are to avoid being digested....” 

There are, however, issues associated with 

such a concept. 

In the case of plastid endosymbiosis, 

Ball et al. advocate involvement of chla-

mydial pathogens (the MAT hypothesis), 

but independent analyses have rejected 

this idea (1). In the case of mitochondrial 

endosymbiosis, Ball et al. suggest that a 

relative of the Rickettsia pathogen infected 

an archaeon, with one caveat being that 

all Rickettsia are obligate intracellular 

pathogens that depend on eukaryotic 

cells and their mitochondria for survival. 

Furthermore, Ball et al. assume that the 

interplay of the endosymbiotic partners 

was not symbiotic. Yet, such symbioses are 

common, Paulinella chromatophora and 

all secondary endosymbioses being two 

examples. 

For mitochondrial endosymbiosis, the 

authors envision an archaeal host that 

could endocytose (i.e., incorporate large 

particles including bacteria). Lokiarchaea 

currently represent the closest relatives 

of such a host. However, pangenome data 

(2) show that Lokiarchaea lack critical 

endocytosis components, including those 

that mediate membrane curvature toward 

the cytosol and dynamins responsible for 

membrane scission; the latter are likely of 

mitochondrial origin (3). Endocytosis is 

selective and requires vesicle formation, 

an acidifi ed lysosome, and a multive-

sicular body, which also matures through 

vesicles that mitochondria secrete (4). It 

is thus misleading to say 

“It is likely that endocyto-

sis in Archaea originally 

evolved...,” particularly in 

the absence of endocytos-

ing prokaryotes.

Ball et al. also suggest 

that autophagy evolved 

earlier than mitochondria 

to remove incidentally cap-

tured prokaryotes. Yet, the 

initiation of the phagophore 

depends on mitochondria-

associated endoplasmic 

reticulum membranes (5). 

The endomembrane system 

appears to depend a lot 

on mitochondria, not vice 

versa. Most important, advocating a com-

plex host that was infected by a Rickettsia 

relative fails to explain the universal pres-

ence of mitochondria in eukaryotes and 

of ers no rationale for why mitochondria 

came about in the fi rst place.

Sven B. Gould

Institute for Molecular Evolution, Heinrich Heine 
University Düsseldorf, 40225, Düsseldorf, Germany. 

Email: gould@hhu.de

REFERENCES

 1. D. Domman et al., Nat. Commun. 6, 6421 (2015).
 2. A. Spang et al., Nature 521, 173 (2015).
 3. R. Purkanti, M. Thattai, Proc. Natl. Acad. Sci. U.S.A. 112, 

2800 (2015).
 4. V. Soubannier et al., Curr. Biol. 22, 135 (2012).
 5. L. C. Gomes, I. Dikic, Mol. Cell 54, 224 (2014).

10.1126/science.aaf6478

Response

WE DISAGREE WITH Gould that the phy-

logenetic analyses of Domman et al. (1) 

reject our hypothesis that plastid endo-

symbiosis relied on an interaction between 

cyanobacteria, a chlamydial pathogen, 

and a single-celled eukaryote (the MAT 

hypothesis). The phylogenetic trees shown 

by Domman et al. are very similar to ours 
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