
Supplementary information: 

Title 

Understanding the regulation of overwintering diapause molecular mechanisms in 

Culex pipiens pallens through comparative proteomics 

Author List 

Chongxing Zhang       chongxingzhang@aliyun.com 

Dongdong Wei         78172792@qq.com 

Guihong Shi           ghshi@yahoo.com 

Xiaoli Huang          huangxl@mhelix.cn 

Peng Cheng           cp1978@aliyun.com 

Xiuxia Guo           guoguoxiua@163.com 

Gongzhen Liu         gongzhenliu@126.com 

Lijuan Liu            jj8liu@sina.com 

Huaiwei Wang        whw2138@126.com 

Feng Miao           mfcdc@163.com 

Maoqing Gong        gmq1965@aliyun.com 

1 Shandong Institute of Parasitic Diseases, Shandong Academy of Medical 

Sciences, Jining, Shandong 272033, P. R. China 

2 Collaborative Innovation Center for the Origin and Control of Emerging 

Infectious Diseases, Taishan Medical University, Taian, Shandong 271000, P. R. 

China 

3 Shanghai MHelix BioTech Co., Ltd. 

Figure Legends 

Supplementary Table 1. Proteins identified in female adult Cx. pipiens pallens using 

iTRAQ. 

Supplementary Table 2. PRM verification analysis of overwintering diapause-related 

proteins. 



metabolism Alanine , aspartate and

Chloroalkane and

Galactose

Zeatin

other terpenoid-quinone

interconversions

Indole alkaloid

Naphthalene

metabolism

globo and isoglobo series

nonribosomal

biosynthesis

Steroid

chloroalkene degradation

metabolism

Penicillin and

N-glycan biosynthesis

Retinol

biosynthesis -

metabolism

One carbon pool

group antibiotics

heparan sulfate / heparin

gentamicin biosynthesis

metabolism

Photosynthesis -

lacto and neolacto series

metabolism

biosynthesis

degradation

biosynthesis

Glycosaminoglycan

chlorophyll

(TCA cycle)

Synthesis and

Biosynthesis of 12-, 14- and

biosynthesis

Acarbose and

D-ornithine

degradation

Limonene and

biosynthesis

Flavone and

Terpenoid backbone

Pyrimidine metabolism

[B] Glycosyltransferases

Glycosaminoglycan

Glycolysis /

Ethylbenzene

Glycerophospholipid

GPI - anchor

biosynthesis

biosynthesis

Ketone bodies

Phosphonate and

Phenylalanine

metabolism

Brassinosteroid

biosynthesis

hydrocarbon degradation

Puromycin

beta-Lactam

Oxidative

[B] Proteoglycans

Insect hormone

(CO2 fixation)

D-glutamate

polyketide products

degradation

Cyanoamino acid

fixation

Neomycin, kanamycin and

ansamycins

Steroid biosynthesis

D-Arginine and

triterpenoid

Polycyclic aromatic

biosynthesis

Styrene

Pyruvate

peptides

O-glycan biosynthesis

Riboflavin

Fatty acid

Methane

metabolism

metabolism

biosynthesis

metabolism

degradation

threonine metabolism

metabolism

Tetracycline

metabolism

Arginine

metabolism

Glycosaminoglycan

unit biosynthesis

Carbon

degradation

metabolism

Biosynthesis of

Glyoxylate and

biosynthesis
Steroid hormone

tryptophan biosynthesis

Valine, leucine and

Propanoate

Cystein and methionine

degradation

Furfural

Nicotinate and

metabolism

biosynthesis

resistance

metabolism

metabolism

Clavulanic acid

carboxylate cycle

Acridone alkaloid

biosynthesis

chlorobenzene degradation

Glycine, serine and

degradation

Bisphenol

biosynthesis

hypotaurine

Ether lipid

Biosynthesis of type II

validamycin biosynthesis

Atrazine

phosphorylation

alkaloid biosynthesis

DDT degradation

biosynthesis

glutamate metabolism

dermatan sulfate

degradation

Diterpenoid

metabolism

metabolism

Nitrogen

biosynthesis

metabolism

isoleucine degradation

Folate

flavonol

Tyrosine metabolism

siderophore group

degradation

isoleucine biosynthesis

Sulfur

Polyketide sugar

biosynthesis

Porphyrin and

metabolismaldarate metabolism

biosynthesis

Mucin type

biosynthesis

compounds

Glycosaminoglycan

Carotenoid

D-Glutamine and

Gluconeogenesis

biosynthesis

in mitochondria

degradation

Ascorbate and

biosynthesis

Toluene

Other glycan

Pantothenate and CoA

metabolism

degradation

biosynthesis

Monobactam

Biosynthesis of

metabolism

wax biosynthesis

degradation

Citrate cycle

16-membered macrolides

beta-Alanine

Indole diterpene

Ubiquinone and

phosphinate metabolism

degradation

Selenocompound

Novobiocin

Aminobenzoate

Thiamine

metabolism

biosynthesis -
ganglio series

[B] Cytochrome P450

Lipoic acid

biosynthesis

degradation

pyridine alkaloid biosynthesis
Tropane, piperidine and

Benzoate

biosynthesis

dicarboxylate

Drug metabolism

Arachidonic acid

Dioxin degradation

keratan sulfate

Taurine and

01100 5/11/17

Peptidoglycan

Arginine and proline

- cytochrom P450

biosynthesis

cephalosporin

metabolism

metabolism

Sphingolipid

by folate

biosynthesis

Linoleic acid

metabolism

Staurosporine

metabolism

[B] Phytochemical

[B] Lipids

metabolism

biosynthesis

Various types of

biosynthesis

enediyne antibiotics

proteins

proteins

unsaturated fatty acids

Reductive

- other enzymes

Pentose phosphate

biosynthesis

Isoquinoline alkaloid

metabolism

Tryptophan

metabolism

Carbapenem

Secondary bile acid

biosynthesis -

Caprolactam

Biosynthesis of

degradation

metabolism

Glycosphingolipid

Purine metabolism

Glycerolipid

Fluorobenzoate

pinene degradation

Metabolism of xenobiotics

biosynthesis -

Lysine

Xylene

Starch and sucrose

Biosynthesis of vancomycin

N-Glycan

biosynthesis

biosynthesis -

Cutin, suberine and

Phenylalanine , tyrosine and

Glucosinolate

Lipopolysaccharide

degradation

[B] Photosynthesis

degradation of

alpha-Linolenic acid

Biotin

Flavonoid

biosynthesis

metabolism

Valine, leucine and

Mannose type

[B] Lipids biosynthesis

polyketide backbone

Nitrotoluene

dibasic acid

(c) Kanehisa Laboratories

Glutathione

Drug metabolism

Phenylpropanoid

Streptomycin

Glycosphingolipid

biosynthesis

Primary bile acid

Benzoxazinone

biosynthesis

Monoterpenoid

biosynthesis

Urea cycle

metabolism

nucleotide sugar

Lysine

biosynthesis

Other types of

biosynthesis

metabolism

nicotinamide

Sesquiterpenoid and

Phenazine

degradation

Pentose and glucuronate

biosynthesis - O-glycan biosynthesis

Chlorocyclohexane and

C5-Branched

Butanoate

biosynthesis

Vitamin B6

metabolism

biosynthesis

biosynthesis

Fatty acid

Biosynthesis of type II

biosynthesis

metabolism

metabolism

Histidine metabolism

metabolism

mannose metabolism

Caffeine

chondroitin sulfate /

Biosynthesis of

Fructose and

Photosynthesis

Isoflavonoid

Inositol phosphate

Glycosphingolipid

degradation

Anthocyanin

antenna proteins

D-Alanine

Amino sugar and

by cytochrom P450

O-glycan biosynthesis

metabolism

biosynthesis

metabolism

Fatty acid elongation

Glycan Biosynthesis

Cofactors and Vitamins

Amino Acid

Metabolism of

Metabolism
Carbohydrate

Energy

and Metabolism

Other Secondary Metabolites

Metabolism

Metabolism

Metabolism

Nucleotide

Lipid

Terpenoids and Polyketides

Metabolism
Metabolism of

Metabolism of

Xenobiotics Biodegradation
Other Amino Acid

and Metabolism

Biosynthesis of

        

Supplementary figure 1. Protein overview of complete metabolism in biological systems in BW vs. SUM, map0110075-77

Green indicates metabolic pathways in which proteins are downregulated; red indicates metabolic pathways in which proteins are upregulated; blue indicates metabolic pathways in which proteins were quantified but do not participate in up/down regulation.
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     Supplementary figure 2. Annotated KEGG map for fatty acid biosynthesis in BW vs. SUM, map0006175-77
     The blue border belongs to the background protein, and the black border indicates the protein was not identified in this experiment. The red/green colour in the figure marks the differentially expressed proteins detected in this experiment, in which red represents upregulated proteins and green represents downregulated proteins. Half red and half green indicates the protein is both upregulated and downregulated (the same meaning as in this manuscript).




 Supplementary figure 3. Annotated KEGG map for oxidative phosphorylation in BW vs. SUM, map0019075-77  



   Supplementary figure 4. Annotated KEGG map for starch and sucrose metabolism in BW vs. SUM, map0050075-77



     

Supplementary figure 5. Annotated KEGG map for phagosomes in BW vs. SUM, map0414575-77



Supplementary figure 6. Visualization of significantly enriched GO terms in AW vs. BW
Upregulated proteins in the biological process category according to Fisher's extract test. The Number of Diffproteins is the

number of differentially expressed proteins enriched in GO terms; the GO enrichment fold is shown on the log2 scale in a colour 
gradient.



     Supplementary figure 7. KEGG pathway enrichment analysis of differentially expressed proteins in AW vs. BW.
The pathway enrichment statistical analysis was performed by Fisher’s exact test. When the p value is 0.05, it is considered that there is

significant enrichment in this KEGG pathway.
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Supplementary figure 8. Protein overview of complete metabolism in biological systems in AW vs. BW, map01100
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Supplementary figure 9. Annotated KEGG map for oxidative phosphorylation in AW vs. BW, map00190



  75-77Supplementary figure 10. Annotated KEGG map for citrate cycle (TCA cycle) in AW vs. BW, map00020



   Supplementary figure 11. Annotated KEGG map for carbon metabolism in AW vs. BW, map0120075-77



     Supplementary figure 12. Annotated KEGG map for fatty acid metabolism in AW vs. BW, map0121275-77



   Supplementary figure 13. Annotated KEGG map for starch and sucrose metabolism in AW vs. BW, map0050075-77



   Supplementary figure 14. Annotated KEGG map for fatty acid biosynthesis in AW vs. BW, map0006175-77



   Supplementary figure 15. Annotated KEGG map for glycolysis/gluconeogenesis in AW vs. BW, map0001075-77



    Supplementary figure 16. Visualization of significantly enriched Domain in AW vs. BW.
Upregulated proteins in functional categorizations of proteins differently expressed according to Fisher's extract test. The Number of Diffproteins is the

number of differentially expressed proteins enriched in the Domain; the Domain enriched fold is shown on a log2 scale in a colour gradient.



 Supplementary figure 17. Annotated KEGG map for glutathione metabolism in AW vs. BW, map0048075-77


