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This objective of this research is to 

determine how and why the MICA protein 

contributes to the development of AS by 

comparing the distribution of the three 

types of MICA proteins of healthy 

individuals and those affected by AS. The 

study will focus on the human MICA gene 

distribution in fibroblast cells located in the 

joints, the area most commonly affected by 

AS. Comparing the concentrations of the 

three types of MICA protein in healthy and 

AS patients will lead to a better 
understanding of the function of this
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protein. Compared with MICA*008, 

MICA*007 has more surface, less 

soluble, and similar amounts of 

intracellular MICA. Compared with 

MICA*008, MICA*019 has the most 

surface, and similar amounts of 

intracellular and soluble MICA. Since 

surface MICA directly triggers an 

immunoreaction and soluble MICA 

inhibits that reaction, the results 

suggest that the differences in the 

concentrations of MICA contribute to 

the triggering of immunoreactions. 

Ankylosing Spondylitis (AS)
• Genetic Disease that is related to arthritis 

• Inflammation of spinal joins and chronic pain     

MICA Gene
• Encodes for ligand of NKG2D receptor that 

triggers the activity of NK cells

• Target and kill tumor and infected cells in the 

immune system

• Healthy individuals have minimal expression

• Overexpression induced by stress, infection, 

and tumor transformation

• Overexpression is associated with diseases 

including Cancer and AS(2)

Cell Culture, Transformation, and Cell 

Selection FB cells were cultured in a CO2 incubator. 

A hemocytometer was used to count the cells. The 

U23 program on Nucleofector from Lonza was used for 

electroporation (increase permeability). Then the MICA 

genes were inserted into the fibroblast cells by 

transfection. 48-hours post transfection, G418 was 

added to the cell medium, which selects the successful 

transfected by acting as an aminoglycoside antibiotic.

Flocytometry analysis of surface and 

intracellular (IC) MICA Expressions were examined 

by Beckman coulter flow cytometry using GFP and APC 

anti human MICA/MICB antibody and Accutase

MICA Polymorphisms
• 51 polymorphisms

• MICA*007 and MICA*019 are associated 

with AS

• MICA*008 is found in healthy individuals

• 4-9 alanine insertion in trinucleotide 

transmembrane region characterize the 

polymorphisms

• Functions of polymorphisms is unknown

3 MICA Types in Fibroblast Cells
• Soluble –within the ER and Golgi body

• Intracellular –in the cytoplasm

• Surface – on the cell membrane

Overview The experiment will be repeated 

three times and a total of 6 T-tests will be 

performed to determine significant differences 

in the distribution of MICA

Cloning The full length of MICA*007 was 

synthesized and inserted into pUC57 plasmid 

cloning vector by Genescript and the MICA*019 

and MICA*008 were gifts from Dr. Mar Vales-

Gomez, Department of Immunology and 

Oncology Centro Nacional de Biotecnologia in 

Spain. These copies were then inserted into the 

empty pcDNA3.1 vectors by transfection. 
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detached the cells. The surface and IC MICA 

expression were stained directly and indirectly 

method from the manufacture protocols 

respectively

Elisa Assay of Soluble MICA Each 0.4 ml of 

cell culture medium from fibroblast cells alone 

and fibroblast cells with #92, #92_007, #92_008 

and #92_019 were collected and spun down at 

10,000g for 10mins. The supernatants were 

concentrated into 0.2ml according to the 

manufactory instruction. The concentration of 

soluble MICAs in the were determined. Each 

assay was duplicated.

Surface MICA
Concentration of MICA *007 and *008 

p=0.61248 (no significant difference). 

Concentration of MICA *019 and *008 

p=0.04804 (p=0.05, significant 

difference)

The surface MICA activates the 

immunoreaction that may link to AS, 

and the MICA*019, a polymorphism 

associated with AS, has a higher 

concentration of the activating 

mechanism.

Intracellular MICA
Concentration of MICA *007 and *008 
p=0.04764 (p=0.05, significant 

difference) 

Concentration of MICA *019 and *008 
p=0.8117 (no significant difference). 

The intracellular MICA does not seem 

to have a direct relation with the 

inhibition or activation of the 

immunoreaction.

MICA*007 MICA*008 MICA*019 

Trial 1 6.12 4.9 8.5

Trial 2 8.06 5.52 11.76

Trial 3 2.05 3.34 5.21

Mean 4.7 3.85 7.305
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Soluble MICA
Concentration of MICA *007 and *008 

p=0.14709  (no significant difference). 

Concentration of MICA *019 and *008 

p= 0.858 (no significant difference). 

The soluble MICA inhibits the 

immunoreaction, so the MICA*007 

has less inhibition of the reaction and 

MICA*019 has the most inhibition.

MICA*007 MICA*008 MICA*019 

Trial 1 0 101.7 139.4

Trial 2 63.6 171.9 134.7

Trial 3 114.1 116 125.8

Mean 88.85 129.9 133.3
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Flocytometry Data for Intracellular (bottom) and 

Surface (top) MICA

MICA*007 MICA*008 MICA*019 

Trial 1 7.06 13.99 11.68

Trial 2 4.38 9.71 9.12

Trial 3 2.73 7.73 7.98

Trial 4 2.69 5.72 6.28
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• MICA*007 has more surface, less soluble, and similar amounts 

of intracellular MICA

• MICA*019 has the most surface, and similar amounts of 

intracellular and soluble MICA

• Since surface MICA directly triggers an immunoreaction and 

soluble MICA inhibits that reaction, the results suggest that the 

differences in the concentrations of MICA are what cause 

MICA*007 and *019 to trigger immunoreactions. 

• MICA*007 has more surface MICA than *008, leading to higher 

chances of activation and less soluble MICA, indicating a smaller 

likelihood of inhibition of the immunoreaction

• MICA*019 has the most surface MICA, giving it the highest 

chance of activation.

• The concentration of intracellular, however, has little effect
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