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At first, we thank you and all the reviewers for their valuable time in reviewing our manuscript.

The manuscript has been improved according to the suggestions of reviewers:

1 Format has been updated.

2 Reviewer(00011084): 

My main concern is the need to include in the study data on body weight of the animals. Since high fat diets are normally used to induce obesity, the authors should show the body weight of animals receiving high fat diet and normal diet at baseline, at 4 weeks and at 8 weeks. It will be of interest to know if high weight gain really occurs in animals receiving high fat diet. In addition, the authors should evaluate the effect of mitofusion-2 overexpression on body weight. It will be very relevant if mitofusion-2 is also able to reduce weight gain. 

Another aspect of interest is the evaluation of lipid profile in this animals, at least total cholesterol and triglycerides levels at baseline, 8 weeks and after treatments. Lipid profile is another important component of the metabolic syndrome to be considered in this experimental model of high fat diet. These measurements would allow to check the effect of high fat diet and of mitofusion-2 overexpression on plasma lipid profile.

Finally, I suggest the authors to improve the discussion about the possible mechanisms by which mitofusion-2 overexpression could improve the metabolic changes elicited by high fat diet.

Revision has been made according to the suggestions of the reviewer(00011084):

(1).we added the body weight of rats at 4 weeks and at 8 weeks in Figure 2F and after treatment in Figure 4I. And we added one more sentence about the effect of MFN2 over-expression on body weight of rats. 

DISCUSSION, 2nd paragraph the third and fourth sentences.

“In this study, we confirmed that high-fat diets, only for 4 weeks, could result in insulin resistance, and got a further progress for 8 weeks in the absence of major changes in total body weight. It may because that high-fat diet have altered fat distribution that leading to the accumulation of visceral fat.”

(2).we added the plasma total cholesterol, triglyceride levels of rats at 4 and 8 weeks in Figure 2D and E, and after treatment in Figure 4G and H.

(3).We examined the expression of SOCS3, and improved the discussion about the possible mechanisms that mitofusion-2 overexpression could improve the metabolic changes induced by high-fat diet.
3 Comments from the letter:

Comment 1:

Major Points：
(1).In the results section of the abstract, concrete data should be presented, rather than summarize of data.

(2).After transfection of MFN2, histological changes including severity of steatosis and fibrosis in the liver should be demonstrated.

(3).Since hepatocellular carcinoma  (HCC) is associated with insulin resistance, the incidence of HCC in high-fat diet rat should be mentioned in the Results section. If HCC occurs in the rat model, the suppressive effects of MFN2 on the incidence of HCC should also be examined.

(4).Dietary intake and body weight are associated with insulin resistance. Therefore, changes in dietary intake and body weight should be shown.

(5).Transfection of MFN2 increased expression of IRS2, which is a central molecule of intracellular insulin signaling. Since the expression of IRS are regulated by suppressor of cytokine signaling 3 (SOCS3), changes in SOCS3 expression should be examined by MFN2 transfection. Furthermore, the results should be discussed by citing following papers (J Biol Chem. 2002 Nov 1;277(44):42394-8., Am J Pathol. 2004 Nov;165(5):1499-508., Endocrinology. 2005 Feb;146(2):579-88.).

Revision has been made according to the comment 1:

(1) .In the results section of the abstract, we provided the concrete data. 

(2) .We added the photographs of the liver with HE stain after transfection of MFN2 in Figuer 6. In addition, one paragraph was added in last part of RESULTS.
(3) .Hepatocellular carcinoma (HCC) is associated with insulin resistance, however, there was no HCC case occurred in animals. In this study, we focused on the role of MFN2 in insulin resistance induced by high fat diet feeding, not the relevance of MFN2 and the incidence of HCC, therefore, concerns of this point have not been involved in our manuscript.
(4) .We added the body weight changes among rats fed with normal diet and high-fat diet, and after transfection of MFN2 in Figure 2F and Figure 4I.
(5) .We examined the expression of SOCS3 in liver of rats as shown in Figure 5. And we added one sentence in 1st paragraph of introduction and one paragraph of discussion by citing following papers (J Biol Chem. 2002 Nov 1; 277(44):42394-8., Am J Pathol. 
2004 Nov;165(5):1499-508., Endocrinology. 2005 Feb;146(2):579-88.).
Comment 2:

Major Points：
(1).Introduction: “Our previous studies confirmed that high-fat diets induced insulin resistance and MFN2 down-regulation in liver of rats.” Please add a reference 

(2).Please list age of the rats analysed. 

(3).Real-time PCR performed is semiquantitative and not quantitative as indicated. 

(4).Fig. 1; MOI of AdControl group is missing.

(5).Please quantify Western blot data shown in figure 3B

(6).“10-8, 10-9 or 10-10 v.p/kg body weight” please correct. 

(7).The manuscript has to be corrected by a native speaker. 

Revision has been made according to the comment 2:

(1) We amended the sentence “Our previous studies confirmed that high-fat diets induced insulin resistance and MFN2 down-regulation in liver of rats.” and added  references.
(2) In our study, we used 4weeks old rats at the beginning, so we added ”4 weeks old” in 1st paragraph of Animal care and grouping. 
(3) We have corrected Real-time PCR  as Real-time quantitative PCR  in last sentence of methods of abstract, the fifth paragraph of MATERIALS AND METHODS.

(4) We added the MOI of Ad Control group in Fig. 1.The MOI of Ad Control group was 109 v.p/ kg body weight.

(5) We added the quantitative Western blot data in Figure 3C, 4C and 5C.
(6) “10-8, 10-9 or 10-10 v.p/kg body weight” was corrected as “10 8, 10 9 or 10 10 v.p/kg body weight”
(7) The manuscript has to be corrected by a native speaker.
4 Comments from editor:

(1).Title should be less than 12 words.

(2).For manuscripts submitted by non-native speakers of English, please provided language certificate by professional English language editing companies mentioned in ‘Letter to the authors’ . 

If you believe that the language of your manuscript has reached or exceeded Grade B and would like to sign a guarantee. However, if we later find that the language of your manuscript has not reached Grade B, your paper will be rejected.

(3).Methods should be no less than 140 words. Please revise it.

(4).Please write the comments. 

(5).At least 36 references should be included, which all references need PubMed citation numbers and DOI citation to the reference list. They can be found at http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed and http://www.crossref.org/SimpleTextQuery/, respectively. For those references that have not been indexed by PubMed, a printed copy of the first page of the full reference should be submitted. The numbers will be used in E-version of this journal. 

(6).Please add descomposable figure of all pictures (except for photos) which will be easier for editing.

Revision has been made according to the comment s from editors:

(1) .We made the title less than 12 words.

(2) .The manuscript had been corrected by a native speaker and got a certification.
(3) .We wrote the methods and results more detailed, and added concrete data in results.
(4) .We wrote the comments at the end of the manuscript.

(5) .The number of the reference was increased to 37, and 36 references was provided PMID and DOI, the 11th reference was provided with PMID and a printed copy of the first page of the full reference(called “reference 11”) and the 15th was prvided with full text ( called “reference 15”), as follows:
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SUMMARY

Although changes in mitochondrial size and arrangement
accompany both cellular differentiation and human
disease, the mechanisms that mediate mitochondrial fusion,
fission and morphogenesis in mammalian cells are not
understood. We have identified two human genes encoding
potential mediators of mitochondrial fusion. The
mitofusins (Mfnl and Mfn2) are homologs of the
Drosophila protein fizzy onion (Fzo) that associate with
mitochondria and alter mitochondrial morphology when
expressed by transient transfection in tissue culture cells.
An internal region including a predicted bipartite
transmembrane domain (TM) is sufficient to target Mfn2
to mitochondria and requires hydrophobic residues within

the TM. Co-expression of Mfn2 with a dominant
interfering mutant dynamin-related protein (Drp1¥384)
proposed to block mitochondrial fission resulted in long
mitochondrial filaments and networks. Formation of
mitochondrial filaments and networks required a wild-type
Mfn2 GTPase domain, suggesting that the Mfn2 GTPase
regulates or mediates mitochondrial fusion and that
mitofusins and dynamin related GTPases play opposing
roles in mitochondrial fusion and fission in mammals, as in
yeast.

Key words: Mitochondrial fusion, Fzo, Human, GTPase, Dynamin
related protein, Mitofusin

INTRODUCTION

Mitochondria differ in size and arrangement with cell type,
physiological condition and pathological state (Arbustini et
al., 1998; Inagaki et al., 1992). Developmentally regulated
changes in mitochondrial morphology accompany cellular
differentiation of diaphragm and skeletal muscle (Bakeeva et
al., 1981; Kirkwood et al., 1986), retinal cones (Knabe and
Kuhn, 1996), and male gametes (Olson and Winfrey, 1992;
Tokuyasu, 1975). Mitochondria can rapidly change size and
morphology in yeast, apparently regulated by a dynamic
balance between fusion and fission events (Hermann and Shaw,
1998; Nunnari et al., 1997; Yaffe, 1999).

The first mediator of mitochondrial fusion identified was the
Drosophila Fuzzy onions protein (Fzo), a large predicted
transmembrane GTPase required for formation of the giant
mitochondrial derivative during spermatogenesis (Hales and
Fuller, 1997). The S. cerevisiae homolog of fo mediates
mitochondrial fusion events during mitotic growth and mating
and is required for long-term maintenance of mitochondrial
DNA (Hermann et al., 1998; Rapaport et al., 1998). Yeast
Fzolp behaves as an integral protein of the outer mitochondrial
membrane, with its N-terminal GTPase domain facing the
cytosol (Hermann et al., 1998). For both the Drosophila and
yeast proteins, missense mutations in key residues of the
GTPase motif indicated that mitochondrial fusion is dependent
on GTPase activity (Hales and Fuller, 1997; Hermann et al.,
1998).

In vegetatively growing yeast, mitochondrial fusion
mediated by the Fzolp GTPase is balanced by mitochondrial

fission involving action of Dnmlp, a dynamin-related GTPase
that assembles at fission sites on the cytoplasmic face of the
outer mitochondrial membrane (Bleazard et al., 1999; Otsuga
etal., 1998; Sesaki and Jensen, 1999). dnm I mutations abolish
fission activity, and characteristic networks of interconnected
mitochondrial tubules form. In contrast, loss of fusion activity
in a temperature sensitive fzo/-/ mutant strain caused rapid
fragmentation of mitochondria (Hermann et al., 1998). This
fragmentation is due in part to ongoing Dnm Ip-fission activity,
as it is suppressed in fzol, dnml double mutant strains
(Bleazard et al., 1999; Sesaki and Jensen, 1999). Dynamin-
related proteins from human cells (Drpl, Dpl) and C. elegans
(Drp-1) have also been implicated in controlling mitochondrial
morphology. Transient expression of a dominant interfering
form of human Drpl carrying a mutation in the GTPase domain
induces perinuclear clustering of mitochondria in tissue culture
cells (Pitts et al., 1999; Smirnova et al., 1998). The C. elegans
Drp-1 protein appears to mediate fission of the mitochondrial
outer membrane (Labrousse et al., 1999).

Recombination between mitochondrial genomes after fusion
of human cells suggests that mitochondrial fusion also takes
place in mammals (Tang et al., 2000). However, no mammalian
mediators of mitochondrial fusion have been identified. We
show that a human homolog of Fzo has GTPase-dependent
effects on mitochondrial morphology when expressed in tissue
culture cells, consistent with a role in mitochondrial fusion.
Co-transfection with human mitofusin and ~dominant
interfering GTPase mutant human Drpl suggest that
mitofusins and dynamin-related GTPases play a reciprocal role
in shaping mitochondrial morphology in mammals, as in yeast.




reference 15

[image: image2.png]20084F 2 FERHEE A LA Febmary 2008
W o08% 2 Basic& ClinicalM edicine Vol 28 Na 2

XEHS: 1001-6325(2008) 02-0133-05 R K

R IRPUR K IRA T PGC-1a Ml M m2 R IE ARk

o=
H

B

KU, GOBMT . WL OEOBC, SIRES gt
(L b B RS JERREE E R AT, At 4150 050017 2. Ak A REEBE )b AR IS 2 T A 9200 8,
Wk A1 IE 050051)

HHE: BR0 VLG RGP (R S I LI UL B (A s 22 0 v IRBGE IR 7 1a (PGC-la) RIZR R
R E T 2(M h2) [k Ewﬁfkifﬂﬂﬂmlﬁﬁmwb FoiE R W istar K BUBHLAY 9 XA (NC) .l 4L
(HF) il i % 4 510 BT 4L (HF+ RSG). A B 8 JEINT, LIRS TP I W e S AR R A

5 SIS, S ERE PCR AW estem hlmfmwn%m PGC-1a il M 2 (42 3% Jﬁnmﬁxwa‘%wwmmm@ in-
age-Pro Plus 6 NI KA I 240, SR mllRWESE 4J)5 HFALY HF + RSG AL RORE T 4REMTR 485,
HE+ RSG AL TS R 1A IR A 5« ‘7 NCALMLL, HFALI PGC-1a fI M 0288 535 F B (P < 0.05); 55
HFALAILE, HF+ RSG 41 FIR WS R0 #1528 W8 TR (P < 0.05): 115 NCALMIEL, HF+ RSG 41 PGC-1aff) %5 % A7
WS E S, T M 2 10 22k 0BG, 5 3L A B ALR LL, HF 2 20k 1 10 % A5 R 46 050 2 Bt A T T I A
(P<0.05). it Mol ZPURE ML PCC-1a I M m2 423k F 4756, 5 LRk sl f 56 .

KBEIR: LR RRG T 2 W B AR A

HESES: R 589 SCHRARAEED: A

Expression pattem of PGC-1a and M f12 in msulin resistance state

and after recovery in rat

QU Dongm ing, SONG Guang-yao' , GAO Yu', WANG Jing, HU Shu-guo, HAN Mei’
(1. Instinte of BasicMedicne H ebeiM edical University,  Sh ijiazhuang 05001 2.H ebei Provincial G eriatric K ey Laboratory,

Hebei Provincial People’ Hospital Shijiauang 050051 China)

Abstract Objective To observe the expression pattern of peroxisam e proliferators-activated receptor-¥ coactivator
la(PGC-1a) andmitofusin 2 (M f12) in nsulin resistance and recovery states To obsewe the changes ofm ito
chondrialmorphology and paraneters in these conditions Methods AdultW istar rats were divided into nomal
control (NC) group high-fat diet (HF) group and high-fat diet plus wsiglitazone maleate tablets (HF + RSG)
group Insulin sensitivity was tested by conscius hyperinsulinan ic-euglycan ic clanp by the end of the 4th and 8th
week By the end of 8th week the expression of PGC-1a andM 12 in skeletalmuscle w as m easured by real tine
quantitative PCR andW estem blot M itochondrial shape w as observed by transn ission electron m icroscope  and the
m itochondrial paran eters were analyzed by Inage-Pro Plus 6 sofware Results The nsulin resistance fomed n
HF and HF+ RSG group after 4 weeks of high-fat diet A fier another 4 weeks the nsulin resistance w as recovered

obviously nHF+ RSG group because of feeding rosiglitazone m aleate tablets The expression of PGC-1a and M f2
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Table 1 The data of different groups(x *s)

goup  FBG(mmol/L)  NS(mU/L)  GR(mg/kg® mh)
NC 4.65%0.57  11.08 33.19 29.06 +4. 98
HF 5.6040.62  16.42%2.04 18.62 £2.55
HF+RSG  4.56 40.3¢  12.03 $2.04 24.75 +1. 54

“P<0.05 significantly different fom NC group *P < 0.05 sinificantly
different fran HF group
FBG. fisting blood glicose  NS. fasting blood insulin GR. ghicose nfu-

sion rate

2.2 RMZEE PCR

SEIN 5 ik PCR J7 A0 PGC-1 a 1 M fn2 1)
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Table2 PGC-a andMfn2 mRNA level in
different group(x *s)

relative copies NC HF HF+ RSG

PGC-Ta( x10%) 2.85+0.4  0.75%0.1 2.2840.5
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Fig1 PGC-la and Mfn2 protein level in
different group
A. Western blot; The results are representative of four
independent experiments
B. The densitometric analysis of the Western blot
P <0.05 significantly different from NC group;
*P <0.05 significantly different from HF group

B

EH2 BRIShE
Fig2 Mitochondria in skeletal muscle( x5000)
A. NC group; B. HF group
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