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Abstract 
Objective: To explore the distribution characteristics of BDNF gene fre-
quency in Li and Han nationalities in Hainan province. Methods: In June 
2018-2019 and march to the people’s hospital of Hainan province health vo-
lunteers, 152 cases (Li 80, Han, 72), the application of polymerase chain reac-
tion-restriction fragment length polymorphism (PCR-RFLP) method to 
detect the polymorphism of BDNF gene (rs6265), and compared with other 
countries and regions of ethnic comparison between BDNF gene frequency 
distribution. Results: No statistical difference was found in rs6265 genotype 
distribution of BDNF gene in Li and Han ethnic groups (P = 0.3358, P = 
0.0892, P = 0.1549). Comparison of BDNF allele frequency between Li and 
other ethnic groups showed statistically significant differences with other 
ethnic groups in China and Europe (P = 0.0384, P = 0.0000), but not statisti-
cally significant differences with Japan (P = 0.1164). Conclusion: BDNF gene 
(rs6265) has polymorphism in both Li and Han ethnic groups in Hainan 
Province. Compared with ethnic groups in other countries and regions, the 
polymorphism distribution is ethnically different. 
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1. Introduction 

Brain-derived neum promoter factor gene (BDNF) located on chromosome 
LLPL3 encodes the small-molecule dimer protein BDNF(nerve growth factor), 
which is associated with neuronal growth, survival, and the construction of 

How to cite this paper: Guo, M., Guo, J.C., 
Gao, Y.S. and Wang, X.D. (2020) BDNF 
Gene Frequency Distribution in Li and Han 
Ethnic Groups in Hainan Province and Its 
Comparison with Other Countries and Re-
gions. Journal of Behavioral and Brain Sci- 
ence, 10, 531-536. 
https://doi.org/10.4236/jbbs.2020.1012032 
 
Received: October 28, 2020 
Accepted: December 4, 2020 
Published: December 7, 2020 
 
Copyright © 2020 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/jbbs
https://doi.org/10.4236/jbbs.2020.1012032
https://www.scirp.org/
https://orcid.org/0000-0002-3142-2156
https://doi.org/10.4236/jbbs.2020.1012032
http://creativecommons.org/licenses/by/4.0/


M. Guo et al. 
 

 

DOI: 10.4236/jbbs.2020.1012032 532 Journal of Behavioral and Brain Science 
 

functional synapses [1] [2]. It is also an important transcriptional suppressor 
gene, MeCP2, that ACTS as a target gene for central nervous system function [3] 
[4] [5]. Therefore, it is an important candidate gene for the study of the patho-
genesis of neuropsychiatric diseases. At present, there are few studies on BDNF 
gene in Hainan province, and the distribution law and characteristics of BDNF 
gene polymorphism in Chinese population are still unclear. In this study, BDNF 
polymorphism locus RS6265 was selected to analyze the distribution of alleles 
and genotype frequency in Li and Han ethnic populations in Hainan province, 
and compared with ethnic populations in other countries and regions, aiming to 
provide reference data for genetic research on BDNF gene-related diseases.  

2. Objects and Methods 
2.1. Objects 

From June 2018 to March 2019, 152 volunteers underwent physical examination 
in Hainan Provincial People’s Hospital. All the subjects were healthy individuals 
without blood relationship. Among them, 80 were from the Li ethnic group, 40 
males and 40 females, aged 23 - 40. There were 72 Han patients, 40 males and 32 
females, aged 24 - 40. Previously healthy, no genetic disease, no neurological 
disease, no organic disease, no history of mental illness. This study was approved 
by the Ethics Committee of Hainan Provincial People’s Hospital and supervised 
by the Ethics Committee of Hainan Provincial People’s Hospital. The approval 
date is January 3, 2018, and the project was approved by the Ethics Committee of 
Hainan People’s Hospital with the number 2018-06. 

All subjects obtained informed consent from themselves and their family 
members and signed informed consent forms. 

2.2. Methods (Gene Polymorphism Detection) 

All subjects received 5 ml of fasting blood from the elbow vein in the morning. 
EDTA was sent to the central laboratory of Hainan People’s Hospital for freez-
ing at −20˚C. Genomic DNA was extracted with whole blood genomic DNA ex-
traction kit (OMEGA, USA) centrifuge column method, and the concentration 
and purity detection met the requirements of PCR amplification. Primer 
Premier5.0 Primer design software was used to design PCR primers for BDNF 
gene rs6265 (Table 1). The primers were synthesized by Shanghai Shenggong 
Bio-engineering Technology Services Co.LTD.PCR amplification reaction sys-
tem was 50 L, containing genomic DNA 1 L, a pair of primers 1 L (10 M), PFU 
enzyme 0.25 L (5 U/L), 10 × Buffer 5 L (200 mM TrisHCl, pH 8.8; 100 mm 
KCl; 20 mm MgS04; 160 mm (NH4) 2 s04; 1% Triton, 1 mg/mL BSA, dNTPs 1 
L (10 mM), deionized water 40.75 L. PCR amplification cycle parameters: 
pre-denaturation at 98˚C for 3 minutes, denaturation at 95˚C for 1 minute, an-
nealing at 60˚C for 45 seconds, elongation at 72˚C for 55 seconds, a total of 35 
cycles, and elongation at 72˚C for 8 minutes. PCR kit was purchased from 
Shanghai Jierui Bioengineering Co., LTD. The PCR products were sent to 
Shanghai Sangon Biotechnology Services Co., Ltd. for sequencing. 
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Table 1. PCR primer sequences. 

SNP  Sequence 

The BDNF gene rs6265 
Forward: 5’-TTTCTCCCTACAGTTCCACCAG-3’ 

Reverse: 5’-CTCCAAAGGCACTTGACTACTG-3’ 

2.3. Statistical Analysis 

1) H-W software was used to test the genetic balance coincidence of Har-
dy-Weinberg law. 

2) SPSS15.0 statistical software was used for statistical analysis of the data: pi-
piro-Wilkt risk test was used for normal distribution test of the measurement 
data; T-test was used for group comparison of normal distribution data, and 
rank sum test was used for non-normal distribution data. Analysis of variance 
(ANOVA) was used for multiple questions comparison. The composition ratio 
was compared by using ×2 test. The correlation factors were analyzed by Pear-
son correlation analysis and partial correlation analysis.  

3. Results 
Genotype and Allele Frequency Distribution of BDNF Gene  
(rs6265) in Li and Han Ethnic Groups in Hainan Province 

The hardy-weinberg equilibrium test was carried out by goodness-fit test, and 
the results showed that the distribution of BDNF genotypes in the subjects was 
in line with the hardy-weinberg equilibrium (all P > 0.05). The samples in this 
study were random and representative of the population. The rs6265 locus of 
BDNF gene in Li and Han nationalities was analyzed, and the frequency distri-
bution of rs6265 gene in both groups was consistent with h-w balance (all P > 
0.05). No statistical difference was found in genotype distribution of BDNF gene 
RS6265 between Li and Han ethnic groups in Hainan province, as shown in Ta-
ble 2. 

The BDNF allele frequency among Li population was compared with that of 
other ethnic groups. The results were shown in Table 3, which showed statistical 
significance with other ethnic groups in China and Europe, but no statistical 
significance with that of Japan. 

4. Discussion 

BDNF is the second neurotrophic factor discovered after nerve growth factor 
(NGF). The precursor has 247 amino acid residues, which are processed after 
translation to produce a mature basic protein composed of 119 amino acid resi-
dues. There are 3 pairs of disulfide bonds in the chain and they exist as dimers in 
the body. Neurotrophic factor BDNF is most abundant in the body, is mainly 
expressed in the cerebral cortex, hippocampus, striatum, etc., plays an important 
role in brain development, can affect the growth of neurons of the axial and the 
connection, mediated [7] the proliferation, differentiation and survival of neu-
rons in the central nervous system, the synthesis of BDNF mainly in neurons, by  
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Table 2. Comparison of genotype and allele frequency distribution of BDNF gene 
(RS6265) in Li and Han ethnic groups in Hainan [N (%)]. 

SNP Han group (n = 72) Li group (n = 80) Χ2 (P) OR (95% CI) 

rs6265     

GG 38 (52.78) 33 (41.25) Ref.  

GA 28 (38.89) 34 (42.5) 0.926 (0.3358) 1.398 (0.706 - 2.771) 

AA 6 (8.33) 13 (16.25) 2.888 (0.0892) 2.495 (0.852 - 7.302) 

GA + AA 34 (47.22) 47 (58.75) 2.023 (0.1549) 1.592 (0.838 - 3.025) 

G 55 (72.37) 48 (62.34) Ref.  

A 21 (26.67) 29 (37.66) 1.749 (0.1860) 1.582 (0.800 - 3.130) 

SNP: Single Nucleotide Polymorphisms; OR: Odds Ratio; 95% CI: 95% confidence intervals; Ref: Reference. 
 

Table 3. Comparison of BDNF allele frequencies between different ethnic groups and Li 
populations. 

The crowd Allele frequency Z (P) 

rs6265 A G  

Li people 0.377 0.623 Ref. 

Chinese [6] 0.495 0.505 2.071 (0.0384) 

Japanese [6] 0.337 0.663 1.571 (0.1164) 

European [6] 0.175 0.825 5.680 (0.0000) 

 
the anterograde axoplasmic transport to the axon endings, released mainly 
through the high affinity receptor tyrosine protein kinase B (TrkB) ACTS on the 
target cells play a role, as in hippocampus BDNF mRNA content in model NGF 
mRNA in 20 to 30 times higher. In addition, BDNF can also be secreted by tar-
get cells acting on neurons, and reversely nutritive neurons. For example, BDNF 
appears more at the distal end of the nerve fracture after nerve injury in the pe-
ripheral nervous system. BDNF content in human plasma is very high, and some 
regions with weak blood-brain barrier, such as hypothalamus, may have BDNF 
passing through the blood-brain barrier. The mutual sensitivity between peri-
pheral blood and nerve center BDNF cannot be ruled out. It is also necessary to 
explore whether the change of BDNF content in peripheral blood can be used as 
a direct indicator of anti-mental diseases. Therefore, it is widely used in the loca-
lization and linkage and association analysis of disease susceptibility genes. 
However, genotype and allele frequency vary greatly among different RACES, 
and allele polymorphisms vary greatly among different populations within the 
same race. Therefore, obtaining the genetic parameters of various polymorphic 
loci in different populations and understanding the distribution characteristics 
of gene polymorphisms in Li population in Hainan province will be helpful for 
the localization and genetic analysis of disease susceptibility genes in The Chi-
nese population. This study shows that BDNF (rs6265) polymorphism is thought 
to interfere with active-dependent BDNF secretion, thus improving synaptic 
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strength, which may be a means to regulate specific synaptic connections [8] [9] 
[10]. Compared with patients with GG genotype in BDNF (rs6265), the risk of 
gene mutation at rs6265 of genotype (AG + AA) was increased, and BDNF ex-
pression was decreased [11]. In this study, it was found that THE AA genotype 
/A allele in BDNF (rs6265) was related to the differences between Li and Han 
populations, and was the main factor for the differences in BDNF genes between 
Li and Han populations. Genetically, gene flow between Li and Han in Hainan 
island is limited, and the genetic diversity of Li is lower than that of Han [12].  

5. Limitation 

Through the changes of PTSD in physiology, behavior, psychology and other 
aspects, we can explore the differences of BDNF gene between Li and Han pop-
ulations in Hainan province. However, up to now, we have not been able to use a 
single genetics to explain the BDNF gene differences among Hainan nationali-
ties. This may be because we have not yet identified the key mechanism of ac-
tion, or it may itself be a combination of multiple mechanisms. By comparing 
allelic differences and polymorphisms of BNNF gene between Han and Li, we 
can better understand the genetic differences between Li and Han, and provide 
genetic data for anthropological, forensic identification and research on gene 
association between Li and Han. 
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