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[bookmark: OLE_LINK59]Abstract
AIM: To analyze the hepatitis B virus (HBV) characters in China, as well as the correlation between several HBV mutation and hepatitis symptoms.

METHODS: A total of 1148 HBV genome sequences from patients throughout China were collected via the National Center For Biotechnology Information database (information including: genotype, territory and clinical status). HBV genotypes were classified by a direct reference from the Genbank sequence annotation, phylogenetic tree and online software analysis (http://www.ncbi.nlm.nih.gov/projects/genotyping/formpage.cgi). The phylogenetic tree was constructed based on the neighbor-joining method by MEGA5.0 software. HBV sequences were grouped based on phylogenetic tree and the distance between the groups was calculated by using the computer between group mean distance methods. Seven hundred and twelve HBV sequences with clear annotation of clinical symptoms were selected to analyses the correlation of mutation and clinical symptoms. Characteristics of sequences were analyzed by using DNAStar and BioEdit software packages. The codon usage bias and RNA secondary structures analysis were performed by RNAdraw software. Recombination analysis was performed by using Simplot software. 

RESULTS: In China, HBV genotype C was the predominant in Northeastern, genotype B was predominant in Central Southern areas, genotype B and C were both dominant in Southwestern areas, and the recombinant genotype C/D was predominant in Northwestern areas. C2 and B2 were identified as the two major sub-genotypes, FJ386674 might be a putative sub-genotype as B10. The basal core promoter double mutation and pre-C mutation showed various significant differences between hepatitis symptoms. In addition to ATG, many other HBV initiation codon are also existing. HBV have the codon usage bias, the termination codon of X, C and P open reading frame (ORF) were TAA, TAG, and TGA, respectively. The major stop codon of S-ORF were TAA (96.45%) and TGA (83.60%) in B2 and C2 subtype, respectively. 

CONCLUSION: This study recapitulated the epidemiology of HBV in China, and the information might be meaningful critical for the future prevention and therapy of HBV infections.
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[bookmark: OLE_LINK64][bookmark: OLE_LINK65]Core tip: This study recapitulated the epidemiology of hepatitis B virus (HBV) in China. Genotype C was the predominant HBV genotype in Northeastern, genotype B was predominant in Central Southern areas, genotype B and C were both dominant in Southwestern areas, and the recombinant genotype C/D was predominant in Northwestern areas. C2 and B2 were identified as the two major subgenotypes, FJ386674 might be a new sub-genotype as B10. Moreover, the termination codon usage bias of B2 (TAA) and C2 (TGA) subtype and the correlation between HBV sequence mutations and clinical symptoms were also determined.
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INTRODUCTION
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK210][bookmark: OLE_LINK211]Hepatitis B virus (HBV) belongs to the family Hepadnaviridae, it is an enveloped virus with a circular, partially double-stranded DNA genome of 3.2 kb. It contains four partially overlapping open-reading frames (ORF) preS1/S2/S, preC/C, P and X. HBV infection can induce diseases, such as acute hepatitis, chronic hepatitis, hepatocirrhosis, and hepatocellular carcinoma (HCC), and thus severely threats global human health. HBV is one of the most successful human pathogens, with an estimated 2 billion people have serological evidence of past or present infected with HBV worldwide, of whom 250 million have chronic hepatitis B (CHB) infection[1]. More than 75% patients with hepatitis B virus live in the western Pacific and Southeast Asia[2]. China is a country that has a high incidence of HBV, with more than 120 million hepatitis B patients. Approximately 15%-40% of the hepatitis B virus carriers eventually developed HBV-related cirrhosis or HCC[3]. Each year about 600 thousand people die from liver disease caused by HBV infection[4]. 
Okamoto et al[5] firstly proposed the concept of HBV genotypes in 1988 and assigned each newly identified genotype based on the criterion of ≥ 8% of the whole HBV genome difference. HBV genotype A has been shown to be primarily distributed in Northern Europe and Africa; genotype B and C in Southeastern Asia; genotype D in the Middle East, North Africa, and Europe. With technological development, more HBV genotypes have been found, genotype E in Africa; genotype F in South America; genotype G in USA and France; and genotype H in Europe and North America[6]. Recently, genotype I and J were reported in Vietnam and in Japan[7,8], respectively, making a total genotype count to date of 10. The distribution of these HBV genotypes has obviously geographic-associated features[9]. Previous studies have indicated that HBV genotypes might associate with serotype, liver disease progression and mutation like BCP and pre-C region [10]. Therefore, in this study, the distribution of genotypes and subgenotypes in China were analysed firstly. Then, the characters of HBV subgenotype B2 and C2 were analysed. Finally, the correlation between BCP double mutation/pre-C mutation and clinical symptoms were also determined. 

[bookmark: OLE_LINK155][bookmark: OLE_LINK156][bookmark: OLE_LINK201]MATERIALS AND METHODS
Data source
A total of 1148 HBV genome sequences from patients throughout China were collected via the NCBI database (information including: genotype, territory and clinical status). Sequences were divided into six group based on the administrative territory of Chinese mainland. The reference sequences used in this study were listed[11-24].

Phylogenetic tree and characteristic analysis of HBV 
HBV genotypes were classified by a direct reference from the Genbank sequence annotation, phylogenetic tree and online software analysis (http: //www.ncbi.nlm.nih.gov/projects/genotyping/formpage.cgi)[25,26]. 
Phylogenetic tree analysis was performed by MEGA5.0 software. Three reference sequences of each HBV genotype and one to five reference sequences of the B, C and I sub-genotypes were selected based on the previous reports[27,28]. The phylogenetic tree was constructed based on the neighbor-joining method. HBV sequences were grouped based on phylogenetic tree. The distance between the groups was then calculated by using the computer between group mean distance methods. Sub-genotype clustering was accomplished based on both the phylogenetic tree and the distances between the groups. Characteristics of sequences were analyzed by using DNAStar and BioEdit software packages[29]. The codon usage bias and RNA secondary structures analysis were performed by RNAdraw software[30]. Recombination analysis was performed by using Simplot software[31]. 

HBV-associated clinical symptoms
The HBV-associated clinical symptoms of 1148 sequencces included asymptomatic (ASC), CHB, acute-on-chronic liver failure (ACLF), acute hepatitis B (AHB), liver cirrhosis (LC), HCC and HBsAg positive (HBsAg+). Excluded incomplete sequences (< 3215 bp) and clinical symptoms with only HBsAg positive, 712 HBV sequences were selected to further analyses the correlation between BCP double mutation/pre-C mutation and clinical symptoms. 

Statistical analysis 
Statistical analysis and plotting of the data were accomplished by Excel software. SPSS software was used for significance analysis t-test. A P < 0.05 was regarded as statistically significance. 

RESULTS
HBV genotype distribution in Chinese areas 
In this study, a total of 1148 HBV sequences were analysis, including 320 of genotype B, 739 of genotype C, 26 of genotype D, 42 of C/D recombinant genotype, 20 of genotype I and 1 of genotype A. In Northeastern, Northern, and Eastern regions, genotype C was the predominant HBV genotype, followed by genotype B. Genotype A and D were only present in very small numbers. In Central Southern areas, genotype B was predominant, followed by genotype C, I, and recombinant genotype C/D. In Southwestern areas, genotype B and C were both dominant, with few genotype I. Finally, in Northwestern areas, the recombinant genotype C/D was predominant, followed by genotype D, C, I, and B (Figure 1).

HBV sub-genotype classification 
Based on the specificity of HBV distribution in Chinese territories, and removed the incomplete sequences (< 3215 bp), 12, 478, 83, 21, 60 and 14 complete genome sequences of genotype B and C were selected from Chinese Northeastern, Northern, Eastern, Central Southern, Southeastern, and Northwestern areas, respectively. Results suggested that subgenotype B2 was the major HBV genotype B (197/208, 94.71%) in the Chinese territory, followed by subgenotype B6’ (11/208, 5.29%)[13,15,20]. Meanwhile, C2 (439/460, 95.44%) was the major subgenotype identified for genotype C, followed by subgenotype C1 (15/460, 3.62%) and C12 (6/460, 1.3%). In addition, I1 subgenotype was the major subgenotype of Chinese genotype I (20/20,100%). 

Controversial genotyping and/or sub-genotyping 
Due to differential classification methods, 23 sequences were classified with controversial genotyping and/or sub-genotyping results[32,33] (Table 1). Among these sequences, the phylogenetic tree revealed that FJ386674 had a new clad separating from the major trunk of genotype B with a 87% bootstrap value (Figure 2), the genetic distance between FJ386674 and genotypes (A,C-J) were more than 8%，but the genetic distance between FJ386674 and other B subgenotypes was more than 4% (0.05 ± 0.00 to 0.07 ± 0.01) and less than 8% (Table 2), then we further analyzed FJ386674 by Simplot software, results showed that FJ386674 was possible the B/C/H recombination genotype (Figure 3). 

Correlation analysis between the HBV BCP double mutation/pre-C mutation and the clinical symptoms 
Results suggested a significant BCP double mutation (A1762T, G1764A) and pre-C mutation (G1896A) among the various hepatitis symptoms (t = 3.646, P = 0.015; t = 4.981, P = 0.004, respectively, Figure 4). A statistical significance of the BCP double mutation was observed between ACLF and HCC (t = 20.562, P = 0.031). The mutation difference in pre-C was significant between HCC and LC (t = 23.703, P = 0.027). In addition, the BCP double mutation was more frequently present in AHB (88/126, 69.84%), CHB (217/404, 53.71%), and LC (10/33, 30.30%). Alternatively, the pre-C had more frequently mutation in ACLF (56/108, 51.85%), HCC (9/21, 42.86%), and LC (13/33, 39.39%). The above sequences were then subjected to analyses the relationship between genotype and HBV sequence mutation. The results showed no significant differences for both the BCP double mutation (t = 2.382, P = 0.253) and the pre-C mutation (t = 3.089, P = 0.199) between genotype B and C. For AHB, a significant difference was observed between genotype B and C in the pre-C (t = 16.850, P = 0.038). 

Start and stop codon analysis 
Abandoned the incomplete sequences (< 3215 bp), the start and stop codons from 197 B2 genotype sequences and 439 C2 subgenotype sequences were analyzed with the start and stop codons. Results suggested that start codon mutations were observed in the open reading frames. In addition to ATG, many other initiation codons of HBV are also existing. The termination codon of X, C and P open reading frame (ORF) were TAA, TAG, and TGA, respectively. Meanwhile, the stop codon usage bias of S-ORF from the sub-genotypes B2 and C2 HBV genomes were observed. The dominant S-ORF stop codon in sub-genotype B2 was TAA (96.45%), followed by TGA (3.55%), while the S-ORF stop codon in the sub-genotype C2 preferentially used TGA (83.6%), followed by TAA (16.4%). Based on the RNAdraw results, RNA secondary structure of subgenotype B2 with TAA termination codon was similar to a hairpin loop, due to 681 (A), 680 (A) and 676 (A) might be paired with 655 (U), 656 (U) and 660 (U), respectively. However, there were no such base pairs existing in the subtype C2 with TGA termination codon except possible base-pair of 681 (A) and 655 (U) (Figure 5). 

DISCUSSION
Genotype distribution in the Chinese territory
HBV genotypes and sub-genotypes had obvious geographic features according to the previous reports[34-36]. The current study also suggested a differential distribution of HBV genotypes in China. Within the northern areas of the Qinling Mountains-Huaihe River Line, genotype C (75.3%) was predominant, followed by a smaller percentage of type B (23.4%) and D (1.3%). While unlike Sunbul et al[37] reported that genotype B was the major genotype in southern China, our results showed that the ratios of genotype B and C in the southern areas of China were 41% and 57%, respectively. This inconsistency may be due to differences in the selection of subjects and quantity of tested samples. Meanwhile, the Northwestern China was dominated by recombinant genotype C/D and genotype D, with a percentage of 49.3% and 24.6%, respectively. This result is consistent with a study by Yin et al[38]. Additionally, our investigation indicated that genotype I (originally reported as recombinant genotype A/C/G) was mainly located in the Guangxi[39], Shaanxi[40], Yunnan[41], and Sichuan Provinces[42], and the I1 was the major sub-genotype in China. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]From a geological perspective, many of the identified provinces were located on the Silk Route. For instance, the Guangdong Province was adjacent to Hong Kong and Macao; the Hainan and Taiwan were separated by the strait; Hong Kong, Macao, and Taiwan were once European colonies, where genotype A and D were dominant. Thus, we postulated that genotype I and recombinant genotype C/D was the result of a mixed genotype infection since it has already been discovered that recombination can occur in different genotypes of parental HBV strains[40,43]. Moreover, some studies proposed that genotype I may have existed for a long time in Shaanxi Province without being recognized, creating the question of how genotype I arose historically[40]. We hypothesized that a mixed genotypes infection in patients from these areas may have occurred at first and subsequently resulted in recombinants. Furthermore, multiple factors, including extreme environmental effects[44] and special religious influences[42,45], may have helped preserved the resultant recombinant by natural selection. 

Putative sub-genotype B10
To date, the definition of new sub-genotype has been classified utilizing several major instructions. Firstly, a novel sub-genotype should be different from the known sub-genotype by 4% over the complete sequences. Secondly, a new sub-genotype should be an independent branch in the phylogenetic tree. Finally, a novel sub-genotype should have a bootstrap value over 75%[46]. 
In this study, Simplot results showed that FJ386674 represented a recombinant of genotypes B, C and H, with its two recombination breakpoints: one between nucleotides 500 and 960, and another from nucleotides 1700 to 1820 (Figure 3). Considering the results of phylogenetic tree and genetic distance, we designed FJ386674 as a new sub-genotype B10. 
However, despite the development of several new criteria for new sub-genotype classification, a number of controversial results still exist[32,33]. For instance, in this study, we found that 23 sequences had different genotyping and/or sub-genotyping due to different classification methods, and evolutionary distance among B3 and B5, B7-B9 (0.03 ± 0.00) was smaller than 4%, a result consistent with a previous report indicating that B5, B7-B9 should be classified as a quasi-strain of B3[20,46]. Thus, the systematic approach of HBV putative sub-genotype classification need to be further improvement. 

Correlation analysis of HBV BCP and pre-C to clinic symptoms 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Many HBV mutations might be tightly associated with liver disease progression[47-49].This study showed BCP double mutation was significant differences in ACLF and HCC. The results suggested that HCC had a lower mutation rate in the BCP region as compared with that of ACLF, which is consistent with previous report[32]. However, other studies indicated that the BCP double mutation was associated with liver disease progression[47,48]. This inconsistency between current studies might be affected by many factors, like the genetic background of selected patients, the numbers of samples, and/or genotypes[49]. Some studies suggested a synergetic action of the BCP double mutation and HBV genotype C in liver disease progression[50]. Although no statistically significant difference was observed between genotype B and C (P = 0.253) for all other hepatitis symptoms, the ratio of the BCP double mutation in genotype C has tendency of higher than that of genotype B (Figure 4), which is consistent with previous study[51]. This might explain the intriguing relationship between genotype C and liver disease progression. Thus, the investigation of liver disease progression should not only look at the genotypes, but should also consider the BCP mutation. 
It has been suggested that the pre-C mutation is also tightly associated with liver disease progression[48,52]. In this study, we revealed that the pre-C mutation showed significant differences in HCC and LC, the mutation rate of the pre-C in ACLF, LC and HCC were higher than that of CHB (Figure 4), which is consistent with previous studies[48,52-55]. Thus, a HBV pre-C mutation might be tightly associated with liver disease progression. 
In addition, some studies have reported the hepatitis B virus genotype C associated with the process of liver disease[51,66]. This study also suggested no statistically significant difference in the HBV pre-C mutation between types B and C (P = 0.199). The detailed analysis indicated that only AHB was significantly different between types B and C (P = 0.038), while the mutation ratio in the same region was higher in type C without a statistical significance for the other symptoms. This may explain why patients infected with genotype C HBV are more susceptible to the development of ACLF LC and HCC. We also found that the mutation rate of pre-C in ACLF was as high as 49.66% (Figure 4), which may be supported by a report that identified this mutation as a potential biomarker for ACLF onset[32]. Thus, the investigation of liver disease progression should always consider multiple factors, including the HBV genotype and associated mutations in order to achieve the most comprehensive understanding of the disease.

Analysis of start codon and stop codon 
Generally, the start codon of a nucleic acid in living organisms is ATG. Results of this study showed that P-ORF start codon is highly conserved and in a mutation-free manner. However, several start codon mutations were observed in the other open reading frames. The preS2 region of HBV nucleic acid sequence had the highest mutation rate, resulting in the most variable amino acid mutation, ATG turn into AAA (lysine), AAG (lysine), ACG (threonine), AGG (arginine), AGT (serine), ATA (isoleucine), ATT(isoleucine), CCA(proline), CCG (proline), GTG (valine), GTT (valine), TTG (leucine) (Supplementary Table 3). These results were consistent with previous reports from Vietnam, Korea, China, and Thailand[67,68]. In fact, the same mutation also exists in other species[59-63]. This study discovered that the start codon mutation rate in genotype C2 (81/439, 18.45%) was higher than that of genotype B2 (26/197, 13.20%), which is consistent with previous study[64]. Furthermore, some study suggested that the PreS2 start codon mutation might be related with liver cancer progression or active DNA replication[65]. We revealed that the start codon mutation rate of genotype C2 HBV (63/439, 14.35%) was also higher than that of subtype B2 (15/197, 7.61%), although it was not statistically significant (P = 0.19). This result indicated that genotype C HBV might be more susceptible for developing liver disease when compared with genotype B[65,66]. Thus, a mutation of the HBV PreS2 start codon is a likely cause for liver disease progression. Unfortunately, it is still unclear what the mechanisms are and whether this alteration affects HBV survival, replication, and expression in host cells. Therefore, further studies are needed to elucidate this mechanism.
In all organisms, the stop codons of biological nucleic acids are TAA, TAG, or TGA. Previous reports indicate that many viruses including foot-and-mouth disease viruses, influenza a virus subtype H5N1 and human bocavirus, have the codon usage bias[67]. HBV was no exception, in this study we found that all stop codons of P-ORF were TGA, while the majority stop codons for X-ORF and C-ORF were TAA and TAG, respectively. Besides, the S-ORF stop codon in the sub-genotype B2 preferentially used TAA, followed by TGA; on the contrary, the dominant S-ORF stop codon for the sub-genotype C2 was TGA, followed by TAA, which were consistent with a previous report[68]. We further analysis the termination codon of subgenotype B2 and C2 by RNAdraw software to predict RNA secondary structure of the HBsAg protein. Results showed that subtype B2 with TAA termination codon was similar to a stem- loop structure, and subtype C2 with TGA termination codon was similar to a single-stranded structure. Previous studies have shown that specific nucleotide sequences in the stem-loop structure are critical for RNA stability, alternative splicing, packaging and encapsidation[69-71]. The RNA secondary structure of subgenotype B2 with TAA termination codon might be more stable than subgenotype C2 with TGA termination codon because of base paired. Therefore, we suggest that the termination codon usage bias might be a reason for that genotype C with more serious clinical symptoms compare with genotype B? It still requires further investigation. 
In conclusion, the samples collected in this study showed territory-associated features that recapitulate the epidemiology of HBV in China. C2 and B2 were identified as the two major subgenotypes in China. FJ386674 might be a new sub-genotype as B10. The major stop codon of S-ORF were TAA (92.2%) and TGA (79.65%) in B2 and C2 subtype, respectively. These data will facilitate researcher ability to connect sequence mutations with liver disease progression and to investigate the genetic heterogeneity of HBV genomes. This information might be meaningful for the future prevention and therapy of HBV infections. 
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Hepatitis B virus (HBV) infection can induce diseases, such as acute hepatitis, chronic hepatitis, hepatocirrhosis, and hepatocellular carcinoma, and thus severely threats global human health. 
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Previous studies suggested that liver disease progression might associate with HBV genotypes, serotypes, basal core promoter (BCP) double mutation and pre-C mutation. 
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This study recapitulated the epidemiology of HBV in China. C2 and B2 were identified as the two major sub-genotypes in China. FJ386674 might be a new sub-genotype as B10. The BCP double mutation and pre-C mutation showed various significant differences between hepatitis symptoms. In addition to ATG, many other HBV initiation codons are also existing. HBV have the codon usage bias, the termination codon of X, C and P open reading frame (ORF) were TAA, TAG, and TGA, respectively. The major stop codon of S-ORF were TAA (92.2%) and TGA (79.65%) in B2 and C2 subtype, respectively. 

Applications
The study results recapitulated the epidemiology of HBV in China, and these data will facilitate researcher ability to connect sequence mutations with liver disease progression and to investigate the genetic heterogeneity of HBV genomes. This information might be meaningful for the future prevention and therapy of HBV infections. 

Terminology
Codon usage bias is the disequilibrium phenomenon of synonymous codon usage, which encoding of the same kinds of amino acids in biological. Because this phenomenon associated with the carrier of genetic information molecules of DNA and the biological function of proteins, so it has important biological significance. 
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Figure 1 Distribution of hepatitis B virus genotypes in China. 
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[bookmark: OLE_LINK208][bookmark: OLE_LINK209]Figure 2 Hepatitis B virus sequences with controversial genotype and/or sub-genotype analysis with phylogenetic tree. The evolutionary tree reference, neighbor-joining method, bootstrap value: 1000; the lower scale shows that the length of a horizontal line. On behalf of the number of base substitution, “▲”stand for the annotation errors or classification differences sequences. GP1: Group 1; GP2: Group 2; GP3: Group 3; GP4: Group 4.
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Figure 3 Recombination analysis of FJ386674 by Simplot software. The reference sequence: AB073857-B, AB073830-B, AB073823-B, AB074755-C, AB033553-C, AB113879-C, AY090457-H, AB179747-H, AY090460-H. 
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Figure 4 Correlation analysis between mutation and the clinical symptoms. aP < 0.05, bP < 0.01. HBV: Hepatitis B virus; CHB: Chronic hepatitis B; LC: Liver cirrhosis; ACLF: Acute-on-chronic liver failure; HCC: Hepatocellular carcinoma.
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[bookmark: OLE_LINK53][bookmark: OLE_LINK54]Figure 5 The secondary structure of HBsAg protein RNA expressing TAA and TGA termination codon from subtype B2 (EU939663) and C2 (FJ032351), respectively. The intermittently line represents paired bases. 

Table 1 Hepatitis B virus sequences with controversial genotype and/or sub-genotype results based on the a direct reference from the Genbank sequences annotation 
	Sequence ID
	NCBI annotation
	Online software Genotyping
	MEGA5.0 software
Phylogenetic tree

	FJ386674
	C
	B
	B10

	EU939559
	C
	B
	B2

	GQ377630
	C4
	B
	B2

	GQ377635
	C4
	B
	B2

	AY217374
	B
	C
	C1

	EU939668
	B2
	C
	C2

	GQ377556
	B
	C
	C2

	GQ377539
	B
	C
	C2

	GQ377590
	B
	C
	C2

	EU939630
	B2
	C
	C2

	GQ377596
	B
	C
	C2

	GQ377614
	B
	C
	C2

	GQ377634
	B
	C
	C2

	GQ377604
	B
	C
	C2

	GQ377594
	B
	C
	C2

	GQ377602
	B
	C
	C2

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]GQ377565
	B
	C
	C2

	GQ377631
	C1
	C
	C2

	GQ377605
	C1
	C
	C2

	[bookmark: OLE_LINK49][bookmark: OLE_LINK50]GQ377573
	B
	B
	C2

	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]GQ377613
	B
	B
	C2

	GQ377549
	B
	B
	C2

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]GQ377564
	B
	B
	C2


MEGA5.0 software and online software analysis (http：/www.ncbi.nlm.nih.gov/projects/genotyping/formpage.cgi).

Table 2 Mean percentage of nucleotide divergence over the genome among hepatitis B virus isolates with controversial genotype and/or sub-genotype results
	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	B
	0.10 ± 0.01
	
	
	
	
	
	
	
	
	

	C
	0.10 ± 0.01
	0.12 ± 0.00
	
	
	
	
	
	
	
	

	D
	0.12 ± 0.01
	0.13 ± 0.01
	0.13 ± 0.01
	
	
	
	
	
	
	

	E
	0.11 ± 0.01
	0.12 ± 0.01
	0.13 ± 0.01
	0.09 ± 0.01
	
	
	
	
	
	

	F
	0.15 ± 0.01
	0.16 ± 0.01
	0.15 ± 0.01
	0.16 ± 0.01
	0.15 ± 0.01
	
	
	
	
	

	G
	0.14 ± 0.01
	0.15 ± 0.01
	0.15 ± 0.01
	0.14 ± 0.01
	0.13 ± 0.01
	0.17 ± 0.02
	
	
	
	

	H
	0.16 ± 0.02
	0.16 ± 0.01
	0.15 ± 0.01
	0.16 ± 0.01
	0.16 ± 0.01
	0.10 ± 0.01
	0.17 ± 0.02
	
	
	

	I
	0.09 ± 0.01
	0.11 ± 0.01
	0.08 ± 0.01
	0.13 ± 0.01
	0.12 ± 0.01
	0.15 ± 0.01
	0.14 ± 0.01
	0.16 ± 0.01
	
	

	J
	0.14 ± 0.02
	0.13 ± 0.01
	0.13 ± 0.01
	0.15 ± 0.02
	0.14 ± 0.02
	0.16 ± 0.02
	0.16 ± 0.02
	0.17 ± 0.02
	0.13 ± 0.01
	

	FJ386674
	0.11 ± 0.01
	0.06 ± 0.01
	0.10 ± 0.01
	0.14 ± 0.01
	0.13 ± 0.01
	0.16 ± 0.01
	0.15 ± 0.01
	0.17 ± 0.02
	0.11 ± 0.01
	0.13 ± 0.01

	
	
	
	
	
	
	
	
	
	
	

	
	B1
	B2
	B3
	B4
	B5
	B6
	B7
	B8
	B9
	

	B2
	0.03 ± 0.00
	
	
	
	
	
	
	
	
	

	B3
	0.05 ± 0.01
	0.05 ± 0.01
	
	
	
	
	
	
	
	

	B4
	0.04 ± 0.00
	0.04 ± 0.00
	0.05 ± 0.01
	
	
	
	
	
	
	

	B5
	0.05 ± 0.01
	0.05 ± 0.00
	0.03 ± 0.00
	0.05 ± 0.01
	
	
	
	
	
	

	B6
	0.05 ± 0.01
	0.05 ± 0.01
	0.04 ± 0.00
	0.06 ± 0.01
	0.05 ± 0.01
	
	
	
	
	

	B7
	0.05 ± 0.01
	0.05 ± 0.01
	0.03 ± 0.00
	0.05 ± 0.01
	0.03 ± 0.00
	0.04 ± 0.00
	
	
	
	

	B8
	0.05 ± 0.00
	0.05 ± 0.00
	0.03 ± 0.00
	0.05 ± 0.00
	0.03 ± 0.00
	0.04 ± 0.01
	0.03 ± 0.00
	
	
	

	B9
	0.05 ± 0.01
	0.05 ± 0.00
	0.03 ± 0.00
	0.05 ± 0.00
	0.03 ± 0.00
	0.05 ± 0.01
	0.03 ± 0.00
	0.03 ± 0.00
	
	

	FJ386674
	0.05 ± 0.01
	0.05 ± 0.00
	0.07 ± 0.01
	0.06 ± 0.01
	0.07 ± 0.01
	0.07 ± 0.01
	0.07 ± 0.01
	0.06 ± 0.01
	0.06 ± 0.01
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