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INTRODUCTION

The IPB-D1 is a composite chicken developed from 
the crossbreed between F1 male (Pelung x Sentul) and 
F1 female (Kampung x parent stock Cobb). The chicken 
has been released as a new local breed by the Ministry 
of Agriculture of the Republic of Indonesia (Reg. 
No.693/KPTS/PK.230/M/9/2019). The release of these 
chickens in the community which mostly will be main-
tained traditionally with uncontrolled and unhygienic 
conditions. These conditions require a good immune 
system of IPB-D1 chickens against viral and bacterial 
diseases. 

Antibodies play an important role in the disease-re-
sistance caused by bacterial, viral, fungal, parasitic, and 
protozoan infections (Abbas et al., 2018). An antibody is 
secreted by plasma cells as a humoral immune response 
that works effectively outside the cells in the body by 
neutralizing disease agents that finally causes the loss of 
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ABSTRACT 

The CD1B gene has an important role in the immune system of poultry by mediating antibody 
induction. The study aimed to identify the CD1B gene polymorphism and its association with the 
concentration of IgY and ND antibody titers in IPB-D1 chicken. As many as 111 of IPB-D1 chickens 
at 21 weeks old were used in this study. Polymorphism identification of the CD1B gene was made 
using the PCR Sequencing method, while the IgY and ND antibody titers were done using the ELISA 
and HI test, respectively. The associations of gene polymorphism with IgY and ND antibody titers 
were analyzed using the General Linear Model (GLM) procedure and Duncan`s Multiple Range test. 
The results show that there are 4 SNPs in exon 3, i.e., c.550 G>A, c.562 T>A, c.588 A>G, and c.612 C>G. 
All the SNPs are missense, silent mutations, and polymorphic. The c.550 G>A and c.562 T>A SNPs 
were in Hardy Weinberg’s equilibrium and heterozygosity (0.054-0.252) condition, while the c.588 
A>G and c.612 C>G SNPs were not in equilibrium and their heterozygosity was low (0.072-0.252). The 
combination of 4 SNPs generated 8 haplotypes, i.e., haplotypes 1, 2, 3, 4, 5, 6, 7, and 8. Haplotypes 1, 2, 
and 8 had high frequencies (17.6%-23.5%). The c.588 A>G and c.612 C>G mutations were significantly 
associated (p<0.05) with IgY concentration and c.562 T>A were significantly associated (p<0.05) with 
ND antibody titers. The haplotypes 2 and 8 with a combination of c.588 A>G and c.612 C>G muta-
tions had higher IgY concentration and ND antibody titers (p<0.05) compared to the other haplotypes. 
In conclusion, this study has identified the CD1B gene as a polymorphic and is associated with IgY 
concentration and ND antibody titers in IPB-D1 chicken.
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the ability of the agent to infect cells in the body (Amro 
et al., 2018).

Yolk immunoglobulin (IgY) and Newcastle Disease 
(ND) antibody are important parameters of disease 
resistance in chickens. IgY is the major antibody in poul-
try, similar to IgG in mammals that functions in the ma-
jor immune system (Munhoz et al., 2014; Antonysamy, 
2018; Brujeni et al., 2019). ND antibody is specific to 
ND virus infections (Sharif & Ahmad, 2018). Newcastle 
Diseases (ND) is a disease caused by Paramyxovirus 
serotype 1 (Kapczynski, Afonso, and Miller, 2013). 
Previous research mentions that IgY concentration 
correlates with Newcastle Disease (ND) antibody titers 
(Müller et al., 2015). The concentration of IgY and ND 
antibody titers can be used as parameters in the selec-
tion program and genetically, the productions of IgY 
and ND antibody are controlled by several genes.

The Cluster of Differentiation 1B (CD1B) is one of 
the important genes in antibody production, which 
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plays a role in the presentation of lipid antigens to T 
helper cells (Taheri et al., 2019). The CD1B gene gener-
ates a CD1b molecule as a cofactor on the surface of 
APC (antigen-presenting cells) which interacted with 
T helper, so that antigen fragments presented by Major 
Histocompatibility Complex Class 2 (MHC II) can attach 
to T helper cell receptors. The mutations of CD1B gene 
cause changes in CD1b molecules produced that affect 
cell adhesion in the process of stimulating antibody 
production (Batuwangala et al., 2004; Haan et al., 2014; 
Maitra, 2019). 

The CD1B gene in local chickens was significantly 
associated with IgY production (Zhang et al., 2015). 
Research in humans showed that the CD1B gene plays 
a role in antibodies production, self-antigen presenta-
tion, and autoimmunity (Li et al., 2011; Van Rhijn 
(Batuwangala et al., 2004; Haan et al., 2013; Bagchi 
(Batuwangala et al., 2004; Haan et al., 2016; Shahine et al., 
2017). Other studies show that the CD1B gene is associ-
ated with the production of specific bacterial antibodies 
(antimicrobial) such as antimicrobial to Mycobacterium 
Tuberculosis and Salmonella Enteritidis (Briken et al., 
2000; Gras et al., 2016). 

To our knowledge, the single nucleotide polymor-
phisms information in exon 3 of CD1B genes and its 
association with IgY and ND antibody titers in IPB-D1 
chickens have never been reported. The objective of this 
study was to identify the CD1B gene polymorphisms 
and their associations with IgY and ND antibody titers 
in IPB-D1 chickens. The results of this study can rein-
force the selection program to obtain chicken popula-
tions with disease resistance through the CD1B gene as 
the genetic marker candidate. 

MATERIALS AND METHODS

Animals and Phenotypic Parameters

The research has obtained the approval of ethical 
clearance and animal welfare from the Animal Care and 
Use Committee (ACUC) of IPB (Access No.: 163-2019 
IPB). As many as 111 of IPB-D1 chickens (25 male and 
86 female) were used in this study. Blood samples were 
collected at 21 weeks old. The IgY concentration was 
measured using the indirect ELISA method (Hnasko, 
2015). The ND antibody titers were tested using the 
HI tests according to the OIE Manual of Standard 
Diagnostic Tests (Afonso et al., 2012). 

Gene Polymorphism

Single Nucleotide Polymorphism (SNP) of 
the CD1B gene was used in this study according 
to SNP ID (Access No.: Gga_rs16057130) and Gene 
Bank (Access No.: NM_001024582) (Zhang et al., 
2015). The primers were designed using the Primer-
BLAST application (https://www.ncbi.nlm.nih.gov/
tools/primer-blast/) from NCBI (National Center 
for Biotechnology Information). The primers are as 
follows: 5’-TGGATCAGGGAAGGGGAAAC-3’ (F), 
5’GGGAGCAATAGGGTGGCTATC-3’ (R) to produce 

543 bp polymerase chain reaction (PCR) product. The 
amplification target is in the coding region in exon 3. 
DNA was extracted from fresh blood using the genomic 
DNA extraction mini kit (GeneaidTM, Taiwan) according 
to the manufacturer’s instructions. The PCR product 
was observed using a UV Transilluminator (Biorad™, 
California, USA).  PCR products were sequenced by 1st 
Base in Selangor, Malaysia. The results of sequencing 
data were processed using BLAST, Finch TV, and 
MEGA 7 programs (Hall, Biosciences, and Carlsbad, 
2011).

Data Analysis

Gene polymorphism was analyzed by calculating 
allele and genotypes frequencies, chi-square values (x2) 
as well as observed (Ho) heterozygosity and expected 
(He) heterozygosity.  The genotype and allele frequency 
was calculated according to Nei & Kumar (2000). 
Hardy-Weinberg Equilibrium was analyzed using the 
chi-square values (x2) according to the formula of Nei & 
Kumar (2000). Genetic heterozygosity was calculated us-
ing the frequencies of observational heterozygosity (Ho) 
and expected heterozygosity (He) (Weir, 1997).

The associations of the SNPs and haplotypes 
of CD1B gene with IgY and ND antibody titer were 
performed by General Linier Model (GLM) procedure 
using SAS 9.2 software (SAS Institute, Cary, NC, USA) 
and least means square values (x̅) for genotypes and 
haplotypes were compared by Duncan`s Multiple Range 
test (Zhang et al., 2019). Significant associations were 
declared when p<0.05. The mathematical model follows:

Yij = µ + Gi + Sj + eij

where Yij is the dependent variable (IgY, ND); μ is the 
mean square value; Gi is the effect of ith genotype; Sj is 
the effect of the sex; and eij is the random error.

RESULTS 

Amplification and Polymorphism of CD1B Gene

The chicken CD1B gene is located on chromosome 
16. The results of CD1B gene amplification of IPB-D1 
chickens on annealing temperature conditions of 60oC 
for 20 seconds obtained a 543 bp PCR product (Figure 
1). The structure and amplification of CD1B gene se-
quences are presented in Figure 2. 

The results of sequencing showed four SNPs (c.550 
G>A (Gga_rs737509052), c.562 T>A (Gga_rs739487962), 
c.588 A>G (Gga_rs16057130), and c.612 C>G (Gga_
rs16057132)) on exon three (Figure 2).  The c.562 T>A, 
c.588 A>G, and c.612 C>G SNPs indicated a transition 
mutation, while the c.550 G>A was a transversion muta-
tion that replaced pyrimidine with purine base.  SNPs 
(c.550 G>A, c.562 T>A, c.588 A>G, c.612 C>G) indicate 
changes in amino acids (missense mutation), i.e., c.550 
G>A valine>isoleucine and c.562 T>A serine>threonine, 
and silent mutation occurs in c.588 A>G and c.612 C>G 
and does not change amino acids (leucine) (Table 1) 
(Figure 3). 
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Allele, Genotype Frequency, and Heterozygosity 

The results showed (Table 2) that the four SNPs 
were polymorphic with allele frequency value of more 
than 1%. Genotypes with the highest frequency found 
in c.550 A>G, c.562 T>A, c.588 A>G, and c.612 C>G were 
GG, TT, AA, and CC, respectively. The c.550 A>G and 
c.562 T>A were in the Hardy-Weinberg equilibrium 

(Table 2), while the c.588 A>G and c.612 C>G was not 
in the Hardy-Weinberg equilibrium. Observed het-
erozygosity and expected heterozygosity (Ho and He, 
respectively) values indicated that diversities of IPB-D1 
chickens were low. The values in all SNPs were 0.072-
0.252 and 0.053-0.444 for Ho and He, respectively (Table 
2).

Figure 1.	Results of CD1B gene PCR amplification in IPB-D1 chickens: M= DNA ladder 100 bp; 01.02 ... 16 = sample 
codes.
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Figure 1 Results of CD1B gene PCR amplification in IPB-D1 chickens: M = DNA ladder 100 463 
bp; 01.02 ... 16 = sample code 464 
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Figure 2.	Schematic of SNPs position located in exon 3 of CD1B; (A) The location of the CD1B 
gene on chromosome 16  (Miller & Taylor, 2016); (B) The CD1B gene structure (Access 
No.: NM_001024582); (C) SNPs position in CD1B gene.
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Figure 2 Schematic of SNPs position located in exon 3 of CD1B; (A) The location of the 468 
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CD1B Gene Haplotype Polymorphism

All SNPs in the CD1B gene in IPB-D1 chickens 
generated eight haplotypes (Table 3). Haplotype 1, 2, 
and 8 showed the 3-highest frequency among all hap-
lotypes found (Table 3). Haplotype 1 was a wild type 
based on NCBI (NM_001024582). Haplotype 2 obtained 
polymorphism in c.612 A>G, and haplotype 8 obtained 
polymorphism at c.550 G>A, c.588 A>G, and c.612 C>G. 
Allele G was observed higher than allele A in SNP c.550 
G>A, allele G was observed higher than allele A in SNP 
c.588 G>A, and allele G was observed higher than allele 
A in SNP c.612 C>G, while T allele was higher than al-
lele A in SNP c.562 T>A.

Association of CD1B Gene with IgY and ND Antibody 
Titer

The average of IgY concentration of IPB-D1 chick-
ens at 21 weeks ranged from 8-11 mg mL-1. The t test re-
sults showed (Table 4) that the IgY concentration of AG 
genotype of SNP c.588 G>A was significantly different 
(p<0.05) from GG genotype, and the IgY concentration 
of GG genotype of SNP c. 612 C>G was significantly dif-
ferent (p<0.05) from GC genotype. The AG genotype of 
SNP c.588 G>A produced the highest IgY concentration 

compared to SNPs and the other genotypes. There was 
no significant association between genotypes and IgY in 
the SNP c.550 G>A. 

IPB-D1 chicken showed the protective Ab titer 
against NDV with the mean titer above 3 log 2 HI Units 
(OIE 2013). The association of CD1B genes with ND 
antibody titers shows that the TT genotype of SNP c.562 
T>A was significantly different (p<0.05) from AT (Table 
4). Meanwhile, the genotypes of SNP c.550 G>A, SNP 
c.588 G>A, and SNP c.612 C>G. SNPs had no significant 
effect on ND antibody titers. 

Association of the CD1B Haplotype with IgY and ND 
Antibody Titer

Polymorphism was found in 8 haplotypes of the 
CD1B gene at exon 3 (Table 3). The number of samples 
of haplotypes 5, 6, and 7 was low, so it cannot be as-
sociated with IgY and ND antibody titers. Haplotype 
1 is a wildtype (Table 5) and it has low concentrations 
of IgY and ND. Haplotypes 2 and 8 showed the highest 
IgY concentrations among all haplotypes (p<0.05). The 
IgY of haplotypes 2 and 8 were significantly different 
(p<0.05) from haplotype 1 and not statistically differ-
ent from haplotypes 3 and 4. The ND antibody titer of 
haplotype 4 was significantly different (p<0.05) from 
haplotypes 1, 2, 3, and 8. 

DISCUSSION
	
The IgY and ND antibody titer can be obtained 

from maternal antibody or direct exposure to the dis-
ease. The maternal antibody will gradually decrease 
with age and will increase again, depending on the dis-
ease exposure from the environment (Bernardini et al., 
2017). Disease exposure induces IgY production through 
complex cell communications (APC, T, and B cells). 
Communication disorders or errors can affect the pro-

Table 1. Position of SNPs and type of substitutions of CD1B gene in IPB-D1 chicken

No. DNA sequence change Type of mutation Amino acid change Site mutation
1 c.550 G>A Transversion p.Val184Ile Exon 3
2 c.562 T>A Transition p.Ser188Thr Exon 3
3 c.588 G>A Transition p.Leu196Leu Exon 3
4 c.612 C>G Transition p.Leu204Leu Exon 3

Note: c.550 G>A, c.562 T>A, c.588 G>A, and c.612 C>G = SNPs positions based on reference NM_001024582

Figure 3.	The group of amino acid changes in the CD1B gene in 
IPB-D1 chickens: Group 1= Haplotype 1, 2, 3; Group 
2= Haplotype 4, 5; Group 3= Haplotype 6; Group 4= 
Haplotype 7, 8.
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Figure 3 The group of amino acid changes in the CD1B gene in IPB-D1 chickens: Group 1= 476 

Haplotype 1,2,3; Group 2= Haplotype 4,5; Group 3= Haplotype 6; Group 4= 477 
Haplotype 7,8. 478 

Table 2. Genotype frequency, allele frequency, heterozygosity values, and χ2 test CD1B gene on IPB-D1 chicken

SNPs Genotype frequency Allele frequency Ho He χ2
c.550 G>A GG AG AA G A

0.74 0.24 0.02 0.86 0.14 0.252 0.247 0.056ns

c.562 T>A TT AT AA T A
0.95 0.05 0.00 0.97 0.03 0.054 0.053 0.086ns

c.588 G>A GG AG AA G A
0.13 0.25 0.62 0.25 0.75 0.252 0.377 12.18s

c.612 C>G GG GC CC G C
0.30 0.07 0.63 0.33 0.67 0.072 0.444 77.919s

Note: χ2 (0.05;1)= 3.84; Ho= observed heterozygosity; He= expected heterozygosity; ns= nonsignificant; s= significant.
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duction of antibodies and affect the immune response of 
poultry. 

The CD1 molecules play a role in immunity that 
consists of two main groups, namely CD1 group 1 
(CD1A1) and CD1 group 2 (CD1A2). The CD1A1 mol-
ecule group consists of CD1a, CD1b, CD1c, and CD1e 
molecules, while the CD1A2 molecule group consists of 
molecules CD1d (Maruoka et al., 2005; Miller & Taylor, 
2016). The CD1b molecules play an important role in 

cell-cell communication as adhesion of T helper cells 
and APC (antigen-presenting cells) (Batuwangala et al., 
2004; Taheri et al., 2019). The CD1b molecule functions 
as a cofactor on the surface of APC cells with T helper 
cells, so that antigen fragments presented by Major 
Histocompatibility Complex Class 2 (MHC II) can attach 
to T helper cell receptors (Maitra, 2019). CD1b molecules 
are controlled by the CD1B gene.

The study of the CD1B gene showed that the Gga-
rs16057130 was associated with IgY in 720 population of 
Beijing-You chicken (Zhang et al., 2015). Referring to the 
study, the CD1B gene in exon 3 can be amplified along 
543 bp and found four SNPs in IPB-D1 chicken. The 
four SNPs are substitution mutations that cause changes 
in the structure of the DNA sequence (Figure 2).  The 
mutations of DNA sequence affect the results of DNA 
transcription and RNA translation, which can affect 
protein coding (Figure 3). These types of SNPs (Table 
1) consist of transition and transversion mutations. 
The transition mutation changes from purine to purine 
(A>G) or pyrimidine base to pyrimidine (C>T), while 
the transversion mutation changes from purine to py-
rimidine (A>T or G>C). The function of gene regulation 
is influenced by transversion and transition mutations 
(Luo et al., 2016). Missense mutations that can change 
the shape of protein molecules expressed and affected 

Table 3. Haplotype of the 3rd exon CD1B gene of IPB-D1 chicken

Haplotype
SNPs

Frequency (n)
c.550 G>A c.562 T>A c.588 A>G c.612 C>G

Haplotype 1 G T A C 26.1 (29)
Haplotype 2 G T A G 36.0 (40)
Haplotype 3 G T G G 6.3 (7)
Haplotype 4 G A G G 3.6 (4)
Haplotype 5 G A G C 0.9 (1)
Haplotype 6 A A G G 0.9 (1)
Haplotype 7 A T G C 2.7 (3)
Haplotype 8 A T G G 23.4 (26)

Total 100 (111)
Note: n: number of samples.

Table 4. CD1B gene genotype association with IgY and ND antibody titer in IPB-D1 chicken

SNPs Antibody Genotype (n)
c.550 G>A GG GA AA

IgY mg mL-1 9.98 ± 2.35 (53) 10.70 ± 2.70 (20) 8.76 ± 0.00 (1)
ND antibody titer Log 2 HI Unit 3.00 ± 2.38 (53) 3.34 ± 2.14 (20) 1.00 ± 0.00 (1)

c.562 T>A TT AT AA
IgY mg mL-1 10.22 ± 2.46 (68) 9.50 ± 2.33 (6) 0.00 ± 0.00
ND antibody titer Log 2 HI Unit 3.04 ± 2.14ᵇ (68) 5.17 ± 2.79ᵃ (6) 0.00 ± 0.00

c.588 A>G AA AG GG
IgY mg mL-1 9.91 ± 2.52ab (46) 11.67 ± 2.02ᵃ (15) 9.30 ± 1.96ᵇ (13)
ND antibody titer Log 2 HI Unit 3.20 ± 1.93 (46) 2.80 ± 2.62 (15) 3.77 ± 2.62 (13)

c.612 C>G GG GC CC
IgY mg mL-1 10.80 ± 2.25a (50) 8.02 ± 2.00ᵇ (4) 8.99 ± 2.70ab (25)
ND antibody titer Log 2 HI Unit 3.14 ± 2.40 (50) 4.00 ± 1.83 (4) 3.25 ± 1.74 (25)

Note: means in the same row with different superscripts differ significantly (p<0.05); n: number of samples.

Table 5. 	CD1B gene haplotype association with IgY and ND an-
tibody titer in IPB-D1 chickens

Haplotype IgY mg mL-1 (n) ND antibody titer log 
2 HI Unit (n)

Haplotype 1 8.52±1.77ᵇ (17) 3.29±1.79ᵇ (17)
Haplotype 2 10.90±2.41ᵃ (28) 3.18±2.06ᵇ (28)
Haplotype 3 9.33±1.80ab (3) 1.33±0.58ᵇ (3)
Haplotype 4 9.54±1.20ab (4) 5.75±3.30ᵃ (4)
Haplotype 5 12.78±0.00 (1) 0.00±0.00 (1)
Haplotype 6 6.03±0.00 (1) 3.00±0.00 (1)
Haplotype 7 16.80±0.00 (1) 2.00±0.00 (1)
Haplotype 8 10.78±1.87ᵃ (18) 3.00±2.54ᵇ (18)

Note:	means in the same column with different superscripts differ sig-
nificantly (p<0.05); n: number of samples.
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the function and regulation of these proteins (Zhang 
et al., 2012). A silent mutation is a nucleotide mutation 
that does not change amino acids. Mutations also affect 
the mechanism of transcription and regulation of RNA, 
changing the structure of mRNA, and the speed of 
translation (Sauna & Kimchi-Sarfaty, 2011).

The mutation was in Hardy-Weinberg equilibrium 
when chi-square values were smaller than the χ2 table 
(Wang & Shete, 2017). The mutation in Hardy-Weinberg 
equilibrium means allele and genotype frequency are 
the same from generation to generation. The same fre-
quency means that random marriages have occurred in 
the population and there are no other factors that cause 
genetic change (Allendorf & Luikart, 2013). The het-
erozygosity value was the percentage of heterozygous 
individuals in the population (Nei & Kumar, 2000). The 
Heterozygosity value ​​is used to measure the level of ge-
netic diversity in the population based on allele frequen-
cies. If the observed heterozygosity (Ho) was higher 
than the expected heterozygosity (He), it indicates that 
the genotype of the population is varied (Sharma et 
al., 2016). Based on the values of Ho and He (Table 2), 
which are not different, indicate that the genotype of 
IPB-D1 chicken is uniform. The value of heterozygosity 
is influenced by the number of samples and the frequen-
cy of genotypes and genetic markers used.

Haplotype is an alternative form of the gene due to 
mutations or a combination of SNPs in gene sequences 
(Delaneau et al., 2013). Gene mutations are influenced 
by genetic, environmental, and genetic environmental 
interactions. One of the genetic factors that influence 
gene variation is the chicken breed. Red Jungle Fowl 
chicken is the origin of Indonesian local chicken. Red 
Jungle Fowl chickens have higher genetic variation 
compared to purebred chickens (Wong et al., 2004). The 
results showed that IPB-D1 chicken as a composite of lo-
cal chicken with a genetic composition of 25% purebred 
chicken, produced a high frequency of haplotype 1 
(wild type/no mutation) (Table 3). 

Yolk immunoglobulin (IgY) concentration is often 
associated as a general indicator of disease resistance. 
IgY concentrations in blood serum range from 5-15 mg 
mL-1 (Gaetani et al., 2017). Based on Table 3, the aver-
age IgY concentration of IPB-D1 chickens at 21 weeks 
ranged from 8-11 mg mL-1. The average concentration of 
IgY in native chickens was 10.07 mg mL-1 and in broil-
ers 7.89 mg mL-1 (Asni, 2016). When compared to the 
existing literature, the concentration of IgY in IPB-D1 
chickens is quite good, with an average IgY above broil-
ers and similar to the other local chickens.

The results (Table 4) showed that the SNP c.588 
G>A affected IgY production (p<0.05) as was reported 
by Zhang et al. (2015) with SNP c.588 G>A in IPB-D1 
chickens were significantly different (p<0.05) from IgY. 
The same study conducted in local chickens (Sensi-1 
Agrinak) obtained the same results, where the c.558 
G>A mutation was related to the concentration of IgY, 
not related to the ND antibody titer (Al-Habib et al., 
2020). Based on the literature study, the SNP c.588 A>G 
showed the same results in IPB-D1 chicken, Sensi-1 
Agrinak, and Beijing-You local chicken, while the other 
SNPs in exon 3 in IPB-D1 chicken had not been studied 

before. The gene mutation has the potential to change 
the shape and affinity of the CD1b molecule, as was 
reported by Gras et al. (2016). As a result, APC and T 
helper cell communication is inhibited and causes the 
problems in B cell proliferation into plasma cells that 
produce antibodies (Maitra, 2019). 

Vaccinated chickens have protective ability against 
ND viruses if the antibody titers are ≥ 4 log 2 HI Unit 
(OIE 2013), whereas chickens that were not vaccinated 
were protective against ND virus if they had antibody 
titers ≥ 3 log 2 HI Unit. The results of the present study 
showed that the IPB-D1 chicken with vaccination at the 
age of 3 days and 3 weeks obtained a protective anti-
body titer against the ND virus (Table 4). The results of 
the association showed that genotypes with protective 
against ND viruses in SNP c.550 G>A, c.562 T>A, c.588 
G>A, and c.612 C>G were GG and GA, TT and AT, AA 
and GG, and GG, as well as GC and CC, respectively, 
while the AG genotype in c.588 is not protective against 
ND viruses. The results of the association showed that 
genotypes with protective against ND viruses in SNP 
c.550 G>A, c.562 T>A, c.588 A>G, and c.612 C>G were 
GG and GA, TT and AT, AA and GG, GG, GC, and CC, 
respectively. While the AG genotype in c.588 A>G is 
not protective against ND viruses. The SNP c.588 G> A 
showed no association with IgY (p>0.05), as previous 
studies on local chickens (Sensi-1 Agrinak) showed the 
same results (Al-Habib et al., 2020).

IgY concentration and ND antibody titer were 
positively correlated (Brujeni et al., 2019). The genotypes 
in SNP c.550 G>A and c.562 T>A showed mean IgY and 
ND antibody titers, which were positively correlated, 
where genotypes with high IgY concentrations then the 
ND antibody titers produced were also high. However, 
antibody concentrations show the opposite profile in 
SNP c.588 G>A and c.612 C>G, where genotypes with 
high IgY concentrations produce low ND antibody 
titers. The results in Table 4, showed that ND antibody 
titers did not differ significantly between genotypes. 
The insignificant difference means that the body does 
not overreact in producing specific ND virus antibodies 
so that chickens affected by ND viruses and those that 
are not exposed by ND viruses have the same antibod-
ies production that is not significantly different. The 
continuing production of ND antibody after more than 3 
weeks of vaccination can be used as an indication of the 
presence of virus in the body. The presence of viruses 
can be related to the vaccination or the exposure of virus 
from the environment, and it is useful to stimulate the 
immune system to produce ND-specific antibodies. The 
IPB-D1 chicken has a protective antibody category. The 
result of this study is in agreement with the result of 
Pagala et al. (2013) that native chickens have a genetic 
potential to be resistant to virus infection.

The IgY concentration above 9.3 mg mL-1 can be 
categorized as a high concentration (Setyawati et al., 
2019). The average results in Table 5 show that the IgY 
concentrations of the haplotypes 2, 3, 4, and 8 are in the 
high category, while the haplotype 1 is in the medium 
category. Haplotype 4 shows a high IgY concentration 
and the ND antibody titer is relatively protective. The 
results of the association show (Table 5) that the muta-
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tion at SNPs are useful and able to induce Ab produc-
tions, while haplotype 1 without mutations obtains 
normal antibody concentrations, haplotype 2 with SNP 
c.612 C>G affects the production of increasing IgY but 
low titer of ND antibody. Haplotypes 8 and 4 with a 
combination of mutations provide a lot of responses in 
the forms of high IgY concentrations and high ND an-
tibody titers. SNP c.588 G>A and SNP c.612 C>G on G 
allele carry good disease-resistance properties with the 
presence of these mutations increase the production of 
IgY and ND antibody titers.

CONCLUSION

Association of CD1B in exon 3 gene polymorphism 
with IgY concentration and Newcastle Disease antibody 
titer have been revealed for the first time which pro-
vided evidence that CD1B might be an important as pre-
dictors of immune resistance in chicken. Present finding 
showed that in haplotypes 2, 4, and 8 was potential to 
be developed as genetic marker in the selection program 
for production high IgY concentrations and ND anti-
body in IPB-D1 chicken. 
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