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Abstract:
This experiment looked at the photic sneeze reflex single nucleotide polymorphism or SNP. The photic sneeze reflex SNP ID is rs10427255. The alleles associated with the photic sneeze reflex SNP is C/T. The prediction was if a person had CC, then they would have the trait for  photic sneeze reflex. This was tested by collecting cheek cells to copy DNA for sequencing.  There was one person that had an undeterminable genetic sequence. Two of the person have the homozygous for the photic sneeze. One of the person is heterozygous for photic sneeze. This somewhat matches up with the self-reported photic sneeze. 

Introduction: 
	There are over 1.42 million single nucleotide polymorphism or SNPs throughout the human genome (The International SNP Map Working Group, 2001). Some people have a mysterious and interesting phenotype that cause them to sneeze in response to bright light this is called photic sneeze reflex (Wang, 2019). People with photic sneeze usually sneeze when they see the sun. Many people sneeze when they walk outside and attribute it to allergies, due to many people not knowing about photic sneeze. This experiment focused on the SNP that is associated with the photic sneeze.
[bookmark: _GoBack]There are only a few influential genes that are known and one of those is the photic sneeze reflex (Eriksson, 2010). In Eriksson study looked at an assortment of common human traits that are genetic basis for variation form within a single cohort. An influential gene is a gene that makes a phenotypic difference. This experiment focused on the SNP for the photic sneeze reflex. The alleles associated with the photic sneeze SNP is C/T. If the C allele is present for the SNP, then photic sneeze is present and if the T allele is present for the SNP then photic sneeze reflex is not present. Those that are CT heterozygous have a chance of having the photic sneeze, but to a lesser extent. This experiment main goal is to find out whether these individuals have the genotype for the photic sneeze reflux.
	

Methods:
	Used a cheek swab on the inside of cheeks to collect cheek cells, swirled swab in tube and vortexed tube. Added 17 uL of sterile water, 5 uL of Primer mix for Photic sneeze reflex (rs10427255), 3 uL of cheek cells solution, and 25 uL Phite Tissue Direct PCR Master Mix (Invitrogen). The primers sequence used were:
Forward: CATTATTGTGCAGGTCTGCGATT
Reverse: TTTGCAATATGCCTGGCAATGA
Placed PCR tubes in PCR machine and started the thermocycling for initial denaturation at 98°C, 30 cycles at 98°C, 55°C, and 72°C, and final extension at 72°C.
	Electrophoresis chamber was set up and covered gel with 1X TAE buffer. Loaded 5 uL of samples into separate wells in the gel chamber. Placed a lid on the electrophoresis chamber and connected electrical leads to a power supply. Turned on power and ran gel for 20 minutes at 120 V. Recorded the PCR product sizes.  
	Using the leftover cheek cell solution from earlier 50 uL of Binding buffer was added and mixed with pipetting for the PCR reaction. Added mixture about 100 uL and centrifuge for 1 minutes at 13000 rpm. Flow through was discarded. Added 700 uL of Wash Buffer and centrifuge for 1 minute at 13000 rpm. Flow through was discarded and placed into a collection tube. Collection tube was centrifuged for 1 minute at 13000. Transferred spin filter column to tube with the photic sneeze SNP. Added 20 uL of sterile water with white filter and centrifuged for 1 minute at 13000 rpm. Used nanodrop to measure the DNA concentration and 260/280 values of 2 uL of product. The DNA was sent to a lab for DNA sequencing, which was later looked at by chromatogram. 
Results:
	Person 1, 2, and 3 all reported that they have the photic sneeze reflux, while person 4 reported that they did not have photic sneeze reflux (Table 1). In Table 1 it shows that the predicted genotypes of the individuals and the observed genotypes of the individuals which was found using a chromatograph in Figure 1. Person 1 predicted to have a CC genotype, but the DNA sequence was uninterpretable. Person 2 predicted to have CC genotype, but the chromatograph showed Person 2 having CT genotype. Person 3 predicted genotype was CC and Person 3 chromatograph showed them having CC. Person 4 predicted CT and the chromatograph showed them with the genotype of CC.
		
	P1​
	P2​
	P3​
	P4​

	Photic Sneeze Reflex?​
	Yes​
	Yes​
	Yes​
	No​

	Predicted Genotype​
	CC​
	CC​
	CC​
	CT​

	Observed Genotype​
	Uninterpretable​
	CT​
	CC​
	CC​


Table 1 Recorded Genotype sample of Individuals. Subjects self-reported Phenotypes. Also has the predicted and observed genotypes for each Subjects.​

For this experiment the DNA sequence was looked at through SnapGene viewer. Person 1 had uninterpretable data and the highlighted section is the first three of six nucleotides after the SNP (Figure 1B). Due to the data being unclear, as shown in Figure 1B, person 1 was declared unknown. Person 2 had CT genotype as shown in Figure 1A. For person 2, the allele recorded was T, and due to the C curve being about half way up it was recorded as CT. Person 3 and person 4 had CC genotype as shown in Figure 1C and 1D. For both person 3 and person 4 there was only C curve shown for this practical SNP of DNA.
[image: ]Figure 1: Genetic SNP Colorful. A) person 2, B) person 1, C) person 4, D) person 3. Highlighted is the genetic sequence after the gene for photic sneeze reflux.D[image: ]
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Figure 2 shows the gel electrophoresis of the photic sneeze reflex and its presences or absence within an individual’s DNA sequences. Person 1 base pair length in figure 2 is very faint and can be attributed to the uninterpretable data found in Figure 1. Person 1, 2, 3, and 4 all have similar base pair lengths at about 400 (Figure 2).
Figure 2 Gel Electrophoresis of absence or presence of photic sneeze reflex.  This figure compares the base pair lengths of Person 1, 2, 3, and 4. It shows the similarities in the base pair lengths between the four subjects.​
  [image: C:\Users\amy\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\92A58E44.tmp] 


Discussion:
	The photic sneeze SNP was used on 4 different peoples DNA sequence and only 3 of the DNA sequences came out readable. As stated before, there are only a few influential genes have been identified one of those influential genes is the photic sneeze reflex (Eriksson, 2010). Person 1 had unreadable DNA after it had been sequenced and was decided that it was unknown. Person 2 had CT for the genotype meaning it was heterozygous. Person 2 photic sneeze reflex is either present a little or not at all. Person 3 and person 4 are CC for the genotype meaning they are homozygous. Person 3 and person 4 photic sneeze reflex is present often. 
	While photic sneeze reflux is a harmless SNP there are other SNPs that can be associated with susceptibility to certain diseases (Xiong, 2020). Photic sneeze reflux SNP has not been researched as much as some of the other SNPs. Other SNPs that have been researched extensively can be used as a warning system for the disease that the SNP is susceptible for. There are many unknowns when it comes to the susceptibility to certain disease if you have photic SNP. SNPs amongst different individuals have different drug response variations (Bachtiar, 2018). The lack of research with photic sneeze reflex in this area we cannot determine how the photic sneeze reflex affect drug response within individuals with this SNP. 
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