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Abstract： Membrane dynamics are essential for the numerous cellular processes in euka~otic and prokaryotic cells． 

Membrane fusion and fission are 矾 en catalysed by large GTPases of the dynamin protein families in eukaryotic cells， 

however the mechanisms responsible in prokaryotes are yet to be investigated in depth． W Ith new results of the 

structural and biochemical data of prokaryotic dynamin—like proteins(DLPs)becoming available，this review summarizes 

current knowledge regaling prokaryotic dynamins， and discusses their structural and functional properties． The 

mechanisms how DLPs are involved in lipid droplets(LDs)formation and fission are investigated，and highlighted as a 

potential research area of LD dynamics．Based on these understandings，a hypothetical model is then described and 

further research analysis proposed． 
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Introduction 

Biological membranes dynamics are of vital 

importance for both eukaryotic and prokaryotic cells．The 

membrane dynamics ate involved in many crucial 

processes as they can not only sepamte the cytoplasm， 

but also be related to sub-cellular compartmentalization[ ． 

Membrane fusion and fission events are usually cafalysed 

by a super family known as dynamins， including the 

classicaI dynamins and DLPs that are ubiquitously 

distributed throughout animals， and plants species， but 

seldom in prokaryotesP ．ClassicaI dynamins and DLPs 

share similar modular domain architecture with a 

conserved GTPase domain．an or．一helicaI stalk region and 

a membrane associated domain m． In eukaryotic cells． 

these large scale domain movements are reported to 

drive membrane dynamics such as vesicle scission~，mi． 

tochondnaI and endoplasmic reticulum (ER)fusion is1，as 
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welI as fusion of the mitochondriaI outer and inner mem- 

branes~,101．Mutations in human DLPs are associated with 

various diseases⋯-13]． such as Alzheimer。s and Parkin- 

son。s diseases ．and also an apoptosis role in diabetic 

neuropathy in the dorsal root ganglia【 indicating the 

functional importance of these proteins also in 

prokaryotes or uni-cellular『n vitro celI Iines as potential 

models of study for human disease． 

Compared with eukaryotic DLPs， prokaryotic DLPs 

have long been neglected，since most bacteria lack inter- 

naI membrane structures or organelles．The concept of 

bacterial dynamin-like protein (BDLP) was initially sug— 

gested in the report of the structure of a DLP fr0m 

cyanobacterium Nostoc punctiforme目 Cryo—electron mi— 

croscopy has provided further insight into the putative 

conformationaI re．arrangements that DLPs are needed to 

modulate membranes[1~．A recent publication showed for 

the first time that the prokaryotic DLPs might catalyze 
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membrane fusion．in addition to mitofusins using a bio． 

chemical method[ ．A DLP，DynA，was recently reported 

to be Ioca lized in inner membrane in Bacillus subtilis[ ． 

consistent with what has been observed for the BLDP 

from Nosf0c puncti~rme口1． However． the deletion of 

DynA had been shown to display no division pheno~pe 

for vegetative growing cells．Three DynA functional part— 

ners，Ynek，RNaseY and YwpG，had been also investi． 

gated by deleting a division protein MinJ in Bacillus 

subtilis that caused a dispersed distribution of DynA alI 

over the cell inner membrane[1卸． 

Recently， the discovery of LD organelle in 

尺hodococcus jos~i RHA1 suggested new areas for 

prokaryotic membrane dynamics ． LD is an important 

and dynamic organelle that is encapsulated by a 

phospholipids monolayer[20,21]． LD is the only observed 

intracellular membranes of RHA1 and related to multiple 

cellular functions， such as lipid metabolism， signalling 

and protein degradation[1922]． Interestingly， a DLP， 

r0 05488．was detected to be Iocated on surface of LDs 

in RHA1 cells by proteomic analysis[Ⅷ．Furthermore．in a 

comparative transcriptomic study， PD630 cells were 

transferred fr0m nutrient broth (NB) to mineral salt 

medium (MSM) cultures， which resulted in the 

enlargement of LD with concurrent and significantly 

differential expressions of DLPs吲． These observations 

suggest DLPs may be related to the formation or 

membrane dynamics of LDs， thus indicating new 

functionaI roles of prokaryotic DLPs． 

In this review．we systematically discuss the distribu． 

tion of DLPs in bacteria and archaea． Protein domain 

and operon structures of DLPs are then reviewed to pre— 

sent a detailed evolutionary dynamics of these proteins． 

We also summarize current knowledge of structures， 

Iocations and functions of prokaryotic DLPs。and in par- 

ticular their potentiaI functions in LD dynamics．In culmi- 

nation．this information provides a comprehensive modeI 

of how DLPs are involved in LD formation and fission． 

Odgin and evolution of DLPs In RHA1 

The first structure and location of a prokaryotic DLP 

ZP 001 08538 was reported in a systematic analysis of 

Nostoc puncHforme in 2006【3】．Further research revealed 

that DLP ro O5488 was observed in a LD proteomic 

study of RHA1。 with three other proteins ro 05469， 

ro 05470 and ro 05487 were found to share a similar 

sequence with ZP 001 08538【1轫． 1n our integrated omics 

study of LD dynamics in PD630． we identified four 

potential genes coding for DLPs including LPD02043， 

w、̂，、Ⅳ．cjb．org．cn I ACTA BIOPHYSICA SINICA 

LPD02044， LPD02062 and LPD02063 with sequence 

length of 491，562，614 and 498 amino acids，respective- 

Iv吲．They are sequence similar with ZP 00108538 with 

E-value of 4．0E．1 1， 6．OE．04， 2．0E．O8 and 3．0E．1 1， re． 

spectively．So far，prokaryotic DLPs have been predicted， 

but a systematic analysis of DLPs distribution in 

prokaryotes is stilI absent． 

Initially，we performed a sequence blast with alI se— 

quenced prokaryotic genomes in the NCBI database by 

using these four proteins ro
_

05469，ro
_

05470， ro
_

05487 

and ro 05488．In totaI 93．82．92 and 74 proteins were 

respectively detected with cut off 1．0E一03． Considering 

there are many redundant proteins existing among close 

species，we constructed a genome set of 146 genomes 

to enquire how many DLPs are distributed among 

genomes with certain evolutionary distance． A totaI of 

1 46 genomes with maximal Iength were selected fr0m 

each genus．The individuaI genus was defined as a rela— 

tive evolutionary distance in the prokaryotic kingdom as 

previous described Using an E—value cut off of 

1．0E一15， we detected 17， 13， 26 and 17 homologous 

genes in bacteria and archaea for the foMr identified po— 

tentiaI genes respectively． The totaI 27 genomes and 

their genus annotations are shown in Table 1．As the 

gene ro O5487 is the most widely distributed protein f27 

homologous1 in these four proteins．we used it to con— 

struct a rooted maximum likelihood tree by using 

MEGA 5．1[25-]to investigate the origin and evolution of the 

DLPs (Fig．1)． We observed that the 27 homologous 

genes spanned 9 orders， including Actinomycetales， 

Oscillatoriales， Chroococcales， Myxococcales， Ther- 

Clostridiales and Syntrophobacterales， but are not uni‘ 

formly distributed． Specifically， most of the orders con— 

tained only one or two genera，but Actinomycetales con— 

tained 1 6 genera．The four proteins are displayed differ- 

ent distributions． The protein ro
_

05470， ro
_

05469 and 

ro
一

05488 are only observed in a few of the 27 genera． 

For example， ro
_

05469 and ro
一

05488 are found in 1 8 

genera，while ro
_

05470 is found in 1 4 genera．Consider- 

ing that the above protein phylogenetic profile is not a 

standard description of species evolutionary distance，we 

then mapped the four proteins on the phylogenetic 

lineages presented by NCBI genome database based on 

1 6sRNA analysis(Fig_2)闭．It is obviously that the cluster 

A and B (Fig．2)contain only the gene ro_05487，while 

the others contain at least three potential coding genes． 

These two types of phylogenetic analysis both indicate 

that ro
— —

o5487 is most evolutionary conserved than other 

three proteins． 
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Table 1 The 27 genomes and their taxonomic annotations 

表 1 27个基因组及它们的物种分类注释 

The IDs of each strain include the main chromosome and plasmids，and taxonomic annotation is downloaded 

from NCBI database 

每个菌株中主染色体和质粒的编号及物种分类注释信息均来源于NCBI数据库 

ACTA BIOPHYSlCA SINICA I Vo1．29 No．9 l Sep．201 3 
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匾 S y n t r o p h o b a c t e r a l e s

C l o s t r i d i a l e s

M e t h y l o c o c c a l e s

胃

F ig ． 1 P h y lo g e n e t ic a n a ly s is o f R HA l D L P f a m ily T h e r o o t e d m a x i m u m l i k e l i h o o d t r e e w a s c o n s t r u e t e d b y u s i n g 2 6

h o m o l o g y g e n e s o f r o 0 5 4 8 7 o f R h o d o c o c c u s i o s t i i R H A l ． T h e t r e e i s r o o t e d o n r o 0 5 4 8 7 旧 h o d o c o c c u s ) a n d p l o tt e d b y

M E G A 5 ． 1 ． T h e g e n e r a i n e a c h o f n i n e o r d e r s a r e m ar k e d w i t h s a m e c o l o u r ． T h e f o u r p o t e n t i a l c o d i n g g e n e s a r e

r e p r e s e n t e d b y d i ff e r e n t s y m b o l s ， w h e r e b y d a r k e o l o u r m e a n s e x i s t e n c e a n d l i g h t c o l o u r m e a n s i n e x i s t e n c e

图 1 R HA l 中 动 力 蛋 白家 族 的进 化 分 析 利 用 M E G A 5 ． 1 软 件 ， 分 析 了 R H A l 中的基 因 r o 0 5 4 8 7 及 其 2 6 个 同源 基 因 的

最 大似然仃根进 化树 f 以 r o 0 5 4 8 7 为根 ) 。 图中 的 2 7 个属 共 可 划 分为九 个 目 。 图例 中的 四种 图形 分别代表 动 力 蛋 白家族 的

叫 个基 因 ， 深 色表 示 该 基 因存在 于对 应 的物种 中 ， 浅色表示 在该物种 中没 有被 检测 到

l n R H A l _ p r o t e in r o
一

0 5 4 6 9 a n d r o
一

0 5 4 7 0 a r e c o n ‘

s t r u c t e d a s a n o p e r o n
，

w h ile r o
_ _

0 5 4 8 7 a n d r o
_

0 5 4 8 8 a r e

c o n s t r u c t e d a n o t h e r ． S in c e a ll g e n e s in a n o p e r o n a r e

u s u a lly C O — r e g u la t e d a n d t h u s in v o lv e d in s a m e b io lo g ic a l

p a t h w a y s ， w e f u r t h e r e x a m in e d w h e t h e r t h e s e o p e r o n

s t r u c t u r e s o r c o — r e g u la to r s a r e e v o l u t io n a ry c o n s e rv e d ．

T h e b e s t h it p r o t e in s o f t h e s e f o u r p r o t e in s in a l l 2 7

g e n e r a a r e p r e d ic t e d b y u s in g t h e B L A S T p r o g r a m 网
．

In t e r e s t in g ly ， it w a s o b s e rv e d t h a t in n in e g e n e r a (C l u s t e r

A a n d B
，

F ig ． 2 ) t h e r e w a s o n ly o n e p r o t e in lo c a t e d ，

w h e r e a s 1
"

10 r e la t e d o p e r o n s t ru c t u r e w a s o b s e r v e d ．

M o r e o v e r ， t h e o p e r o n s t r u c t u r e w a s f o u n d jn o t h e r

g e n e r a b u t t h e c o p y n u m b e r w a s d iff e r e n t ． In t h e g e n e r a

N o c a r d ia a n d R h o d o c o c c u s ， t h e r e w e r e t w o s e p a r a t e d

w w w c j b ． o r g c n I A C T A B IO P HY S IC A S IN IC A

o p e r o n s f o u n d ， w h ile t h e r e w a s o n ly o n e o p e r o n f o u n d in

t h e o t h e r g e n e r a (F ig -2 )． A s im ila r o p e r o n s t r u c t u r e w a s

a ls o d e t e c t e d in P D 6 3 0 ． w h e r e L P D 0 2 0 4 3 a n d L P D 0 2 0 4 4

w e r e c o n s t r u c t e d a s a n o p e r o n ， a n d L P D 0 2 0 6 2 a n d

L P D 0 2 0 6 3 a ls o c o n s t r u c t e d a n o t h e r o p e r o n 。 F u rt h e r m o r e ，

w e f o u n d t h a t o n ly L P D 0 2 0 6 2 a n d L P D 0 2 0 6 3 a r e

e x p r e s s e d ， b u t t h e e x p r e s s io n s o f L P D 0 2 0 4 3 a n d

L P D 0 2 0 4 4 a r e n o t d e t e c t e d tz 3]
，

s u g g e s t in g t h a t

L P D 0 2 0 4 3 a n d L P D 0 2 0 4 4 m a y b e t h e o n ly d u p lic a t e d

p a i r s o f L P D 0 2 0 6 2 a n d L P D 0 2 0 6 3 ． T h e s e r e s u lt s s h o w

t h a t t h e e v o l u t io n a ry d y n a m ic s o f p r o k a r y o t ic D L P s a r e

n o t o b s e rv e d in s in g le p r o t e in b u t r a t h e r a s a r e g u la t o ry

u n it ．

6 4 9
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2 5 1 6 3 8 7 2 5 1 7 9 5 4 2 5 】7 9 6 l 2 5 2 0 0 14

F ig 2 E v o lu t io n a ry t r e e b a s e d o n t h e 1 6 s R N A T h e t r e e o f 2 7 g e n o m e s i s d r e w b a s e d o n N C B I e v o l u t i o n a r y l i n k a 2 e ． T h e

g e n e s t h a t m o s t s i m i l a r t o t w o q u e r y g e n e s a r e m ar k e d i n b l u e a n d p u r p l e ． G r e y s h o w s t h e o v e r l a p o f p r o t e i n l o c a t i o n s ． F o u r

g r o u p s a r e c l u s t e r e d a n d a n n o t a t e d A
，

B ， C a n d D ． D a t a u n d e r t h e g e n e s t r u c t u r e d e s c r i b e t h e s t a r t i n g a n d e n d i n g p o s i t i o n s ．

”

⋯

”

i l l u s t r a t e s t h a t t h e g e n e s a r e l o c a t e d i n f a r d i s t a n c e a ／o n g g e n o m e

图 2 基 于 1 6 s R N A 构 建 的 系 统 进 化 树 图 中 2 7 个物种 的进 化 树是 依据 N C B I 巾的物 种进 化 关 系构建 的 。 如果 两个 基 因 的最 佳 匹

配 基 凶 相 唰 ， 则 分 别心 蓝 色 或 紫色矩 形 表 示 。 灰 色 矩 形 表 示 重 叠 的基 因 片段 。 图 中 的进 化 树 可主 要 划 分 为 A 、 B 、 C 和 D 四个 分

支 。 各基 因 片段 下面 对 应 的数字 分别代表 该 基 因 片段 的起 始和终 止 位 置 。 省略 号表示两 个基 因 片段在 染色体 上 的距 离间隔较远

6 5 0 A C T A B IO P HY S IC A S IN IC A I V 0 1． 2 9 N o ． 9 l S e p ． 2 0 1 3
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S t r u c t u r e a n d e v o lu t io n o f t h e p r o t e in d o m a in s in

D L P s

R e c e n t ly p u b l is h e d s t r u c t u r a l d a t a o f f u ll- � le n g t h c la s - -

s ic a l d y n a m in s a n d D L P s h a v e s h o w n t h a t a ll m e m b e r s

o f t h e d y n a m in s f c )Ilo w t h e s a m e a r c h it e c t u r e in

e u k a r y o t ic c e lls m ]
． T h e t r a d it io n a I v ie w w a s t h a t m e m b e r s

0 f l h e d y n a m in s c o n t a in a t m in im u m t h r e e f u n c t io n a l

d o m a in s a G T P a s e d o m a in ， a m id d le d o m a in a n d a

G T P a s e e f f e c t o r d o m a in 12 1
． T h e Ia t e r c r y s t a l s t r u c t u r e o f

t h e B D L P f r o m ～O s f o c p u n c t i~ r m e p r o v id e s a n e w v ie w

o f p r o k a r y o t ic D L P s 3 ． D s t r u c t u r e s [司
． T h e e le c t r o n

m ic r o s c o p y d a t a o f t h e 3 ． 1 A a n d 3 ． 0 A r e s o l u t io n o f a

G D P ． a s s o c ia t e d a n d a ls o a n u c le o t id e — f r e e s t a t e s h o w

t h a t d y n a m in s c o n s is t o f a G T P a s e h e a d ， a f o u r h e lix

n e c k a n d t r u n k b u n d le ， a n d a t ip d o m a in ． In d e t a ils ， t h e

p r e d ic t e d m id d le d o m a in a n d G T P a s e e ff e c t o r d o m a in d o

n o t f o r m d is c r e t e e n t it ie s 。 b u t a r e p a r t o f f o u r h e lix

b u n d le s a n d c o n n e c t e d t o l h e G T P a s e d o m a in v ia a

4 0 5 0 6 0 7 0

R H A I r o 0 5 4 6 9 l I I I I I t I I I II I
，

I t L1I I
，
I I I．-l

▲

lin k e r ．

A k e y t r a it o f c la s s ic a I d y n a m in s a n d D L P s is t h e i r

c a p a c it y o f G T P b in d in g a n d h y d r o ly s in g t h a t is

p e rf o r m e d b y t h e G T P a s e h e a d (a ls o c a lle d G T P ／M g
“

b in d in g s it e l a c c o r d in g t o N C B I c o n s e rv e d d o m a in

d a t a b a s e 【’t 2g】
． W e f u rt h e r jn v e s t ig a t e d t h e s e q u e n c e c o n —

s e rv e d s it e s in t h is G T P a s e h e a d l o id e n t if y p o t e n t ia I

f u n c t io n a I c o n s e rv e d s it e s ． B a s e d o n t h e N C B I c o n s e rv e d

d o m a in d a t a b a s e a n d P f a m d a t a b a s e 『3 0 ]，
w e f ir s t

o b t a in e d t h e c o n s e rv e d a n d w e ll — c h a r a c t e r iz e d m o t if s O f

t h e f o u r R HA l p r o t e in s r o 0 5 4 6 9 ． r 0 0 5 4 7 0 ． r o 0 5 4 8 7

a n d r o
一

0 5 4 8 8 (F ig ， 3 )． V is u a l ly ， a ll o f t h e f o u r p o t e n t ia l

c o d in g g e n e s c o n t a in s e v e n s u b — m o t if s a s t h e S w it c h I

r e g io n ． S w it c h II r e g io n a n d G 1 ～ G 5 b o x in t h e G T P ／M g
“

b in d in g r e g io n ． T o f u rt h e r in v e s t ig a t e t h e d o m a in a r c h it e c —

t u r e a n d t h e c o n s e r v a t iv e p r o p e rt y o f t h e s e f u n c t io n a l

m o t if s
，

w e p e rf o r m e d t h e m u lt i— s e q u e n c e a l ig n m e n t o f

r 0 0 5 4 8 7 a g a in s t 2 6 o t h e r p r o t e in s (F ig ． 4 )． H ig h ly c o n —

s e rv e d m o t if s e q u e n c e s a r e p r e d ic t e d s u c h a s G 1 b o x

8 0 12 0 1 3 0 14 0 1 5 0 1 7 0

LU 川 LJ LJ l I LJ ：：l IJ u l I l Id 二h

6 0 7 0 8 0 9 0 10 0 12 0

R H A l r o
一

0 5 4 7 0 Lu山“址山“址u 』址u 山址山_ ““山

5 0

R H A l r o 0 5 4 8 7 I I I I I

7 0 8 0

1．_I

几

13 0 14 0

■山山
▲

2 2 0 2 4 0 2 5 0

山山叫
— — — — — — — ●±̂

●-

15 0 18 0 1 9 0 2 10 2 2 0

I I j L Il I I u u LJ L II l LJ Lj LI Ll

I 8 0 2 10

¨ 小．1II I l

2 2 0 2 4 0

出山
尬}

— —

吨

4 0 5 0 6 0 7 0 8 0 1 10 12 0 14 0 15 0 1 7 0 1g O 2 10

RaH A l r o
一

0 5 4 8 8 山■■山■■止山■■止山■■_ 山■■山山．--■山

^ G T P ／M 营 b i n d i n g s i t e

▲ G 2 b o x

▲ S w i t c h I r e g i o n

G 3 b o x

S w i t c h I I r e g i o n

▲ G 4 b o x

2 5 0

l上I

2 2 0 2 5 0 2 6 0

如山测
— — — — — — 必

- ●

▲ G 1 b o x

▲ G 5 b o x

F ig ． 3 D o m a in s t r u c t u r e s o f D L P s in R HA l T h e f u n c t i o n a l m o t i f s a r e p r e d i c t e d b y u s i n g N C B I c o n s e r v e d d o m a i n d a t a b a s e

G T P ／M g
。’

b i n d i n g s i t e (r e d ) i s t h e m a i n f u n c t i o n a l r e g i o n
， in c l u d i n g s e v e n s u b — m o t i f s a s S w i t c h I r e g i o n (o r a n g e )， S w i t c h I I r e g i o n

(y e l l o w )， G l b o x (g r e e n )，
G 2 b o x (b l u e )， G 3 b o x (c y a n )， G 4 b o x (p u r p l e ) a n d G 5 b o x (d a r k b l u e )． T o e a c h p r o t e i n ， e a c h s c a l e i n

t h e gr a p h i c r e p r e s e n t s r e l a t i v e p o s i t i o n s o f t h e s e m o t i f s

图 3 R HA l 中的 动 力 蛋 白域 结 构 基 于 N C B I 叶]的 保
。

、】
：域 数据 库 ， 亿 R H A l 的 pq 个 蛋 J

’

11] ，总 J E预 测 剑 八 个 功 能域 。 G T P ／M g
， 结

合 化 点 (红 色 ) 为 卜要功 能 域 ． 它 包 含 S w i t c h I (橙色 ) 、 S w i t c h I I (地也 ) 、 G I (绿 也 ) 、 G 2 (蕊 也) 、 G 3 (青 也1 、 G 4 (紫 也 1 嗣I G 5

(深 情 乜) 七个 r 功 能域 。 图 t ”每
一

个刻度代 表 一 个碱 綦 ． J：面 的数
‘

，表示 该碱基 亿 埘 应 暴 冈 片段 t l I 的位 置

W W W ． Cj b ， o r g ． c n I A C T A B IO P H Y S IC A S IN IC A 6 5 1

驾

m～
～



G1 G2 G3 G4 G5 

conserved motifs GxxxxGKS T 

consensus aa ～ O ‘—GKS—— 一L—— 一——T 

Dxx G 

L—DT 一 BvG一一 

NKxD 

— —

K—D— 

Ŝ K 

— —

S—— 

Fig．4 Conserved sequences of DLP motifs Multi—sequence alignment of ro
一

05487 with other best hit 26 proteins shows five 

well characterized motifs．Critical residues are highlighted in bold and consensus sequences are presented with a cut off of 80％ 

identity 

图4 动力蛋白的保守功能域序列 利用基因ro
_

O5487与其他 26个基因的多序列比对，分别得到了 5个功能域中保守的功能位点 

(粗体)。最下方的序列给出了保守性超过 80％的氨基酸位点 

(GxxxxGKfST])，G2 box(T)and a Iess conserved motif 

G3 box(DxxG)．In addition，GTP．utilizing enzvmes share 

the feature G4 box (『NT1KxD) ．AdditionaI contacts to 

the nucleotide are made by residues similar to the G5 

box (SA【KL])f1一．Consensus sequences of these motifs 

further show some additionaI conserved sites existed． 

652 

indicating that these sites may be also involved in some 

potentiaI functions． A distribution summary of these 

motifs among 27 genes is shown in Table 2． It is 

observed that most of these motifs exist among the 27 

homologous genes，but Switch I region，G 1 box and G2 

box are frequently absent． 

ACTA BIOPHYSICA SINICA I Vo1．29 No．9 l Sep．201 3 
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Table 2 Distributions of the motifs in 27 proteins 

表 2 27个蛋白中功能域的分布 

All eight motifs are predicted in 

database．”Y”means existence and 

基于NCBI中的保守功能域数据库， 

中， ‘‘N”表示不存在 

27 proteins(each protein for one genus) by using NCBI conserved domain 

’N”means inexistence 

统计了 27个蛋白中的 8个功能域分布。 ‘‘Y”表示该功能域存在于对应的物种 

Localization and partner of DLPs 

To observe Iocalization of DLPs ／n vivo．the transla- 

tional fusion of BDLP and green fluorescent protein 

(GFP)was constructed and expressed in wild type Nos— 

toc punctiforme~．The GFP fusions Iocalized to the celI 

periphery was clearly observed by confocal fluorescence 

microscopy．1n addition．some of the GFP fusions were 

w、̂『＼『l，．cjb．org．cn l ACTA BIOPHYSICA SINICA 

also observed to be localized to the cell septum and 

presented ring—like structures． 

Although the BDLPs pre．dominantly localized to the 

celI membrane．recent research revealed that the Iocation 

may be regulated or interacted with the interection of 

other proteins．1n Bacillus subtilis．Frank et al[1~ showed 

that MinJ，which is a topological determinant protein dur- 

ing cell division，may play an important role in controlling 
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小 脂 滴
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Conclusions 

In recent years．1arge amounts of structural and bio- 

chemicaI data have been disseminated and presented 

regarding the comprehensive analysis of classical 

dynamins or how DLPs modulate biological membranes． 

1n this review．we investigated the DLPs in RHA1 and 

identified four potential genes coding for DLPs．According 

to the analysis of both the origin and evolution，we find 

that the DLPs are evolutionarily derived frOm Actinomyc- 

etales and can even be traced to archaea．The operon 

structures may be constructed by duplication events， 

which have occurred occasionally during the evolutionary 

process刚． Based on the summary of prior knowledge． 

we dissected the structure and potential functions of the 

DLPs．We highlighted that DLPs may be related to the 

formation and dynamics of LDs．which have been identi— 

fled as an impo~ant organelle not just for lipid storage 

but also energy metabolism regulation． In PD630， the 

discovery of DLPs on LD surface and also the compan— 

ion of differential expression in LD morphological dynam- 

ics，suggest that DLPs may play important roles in the 

LD formation and fission processes．Thus．the formation 

ratio of LD may be affected by controlling DLPs expres- 

sion．Considering PD630 is an oleaginous bacterium with 

an application for biofueI production[38*4o]．further research 

of DLPs may be advantageous not only to investigate 

the formation of LD organelle，but also improve biofuel 

production by accelerating TAG accumulation and storage 

in LD． 
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摘要：细胞膜系统的动态变化是原核与真核细胞中多种细胞功能实现的基础。在真核细胞中，膜的融合与分裂 

过程是由动h蛋白(dynamin)家族的GTP酶催化的，然而，这一机制在原核生物中却少有研究。文章总结了现 

有原核生物动力蛋白最新的结构和生化数据结果，探讨了它们的结构及功能特性。通过分析动力蛋白家族及 

其蛋白质功能域在原核生物中的进化分布，初步揭示了该蛋白家族的进化历史和功能演化，并且进一步探讨 

了动力蛋白参与脂滴形成和分裂过程的可能机制。基于以上研究，最后给出了动力蛋白参与脂滴动态变化的 

假说模型，以便于原核生物动h蛋白的功能研究。 
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