Utilizing Polymerase Chain Reaction and DNA Extraction to Genotype High and Low Fat Diet Mice

Marisha Kazi, Andrew Johnson

Olefsky Lab
University of California, San Diego, 9500 Gilman Drive, La Jolla, California 92093-0378

a4 N

By utilizing polymerase chain reaction and DNA extraction, we were able to understand the genotypes of mice and the different effects of certain
genes. We were able to identify a triple knockout mouse which had the AP2Cre, NCor and LDL-R genes, resulting in a mouse that exhibited
atherosclerosis, yet had no inflammation. We were able to extract DNA from cecal and fecal contents, allowing us to compare the concentration of
high fat and low fat specific bacteria.
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" " " . " QPCR, or quantitative real time polymerase chain reaction is used to
Polymerase Chain Reaction Gel Electrophoresis DNA |solgt|on method O, armolify and simultancously quanify a targeted DNA molecule. The procedure
(Qlagen) DNA from cecal contents and fecal pellets of high-fat follows the general principle of polymerase chain reaction, however its key
and low-fat mice using the Qiagen DNA isolation feature Is that the amplified DNA s detected as the reaction progress in real
DS g NCOR: Process by which we extract kit. In addition, we used the nanodrop time (compared to standard PCR in which the product of the reaction Is detected
DMA E'M . DNA: spectrophotometer to measure DNA concentrations at its end). We utilized this specific method of PCR in order to quantify the total
Sample and compare the results. amount of bacterial DNA present in the DNA and then further quantify what
DENATURATION percentage of that bacterial DNA were firmicutes and bacteriodes. Although
¢ 'll firmicutes and bacteriodes are present throughout a body, firmucutes outnumber
3 # Absorption of Nan odrop Spectrophotometer bacteriodes in high-fat diet mice. Both clostridium and lactobacilli are types of
L Impurities to firmicutes. Firmicutes regulate how the energy in food is stored, meaning that if
ANMNEALING P1 INhibItEX a high-fat diet mouse eats the same food as a low-fat diet mouse, the former’s
firmicutes will gather more energy and store it in the form of fat.
) DR R e et i
5 T o osa RNA Generally, nucleic acid
s b L peaks at around 260
3 Digestion of \.\ ;/ VIR wavelength. QPCR RGSUltS
; proteins b o j Testcin
EXTENSION : 2\ \.,'x_ e lv |
N /f/j —\\ \ o 7 a The amount of DNA in a sample
APICRE: g = “\\\\ This 1s an example of a and the earlier cycles are
Bind “X..  nanodrop spectrophotometer directly proportional—because
g St =, Qo T result QPCR shows the amplification
LhEna Overlayconttol|  Cloar graph sach Semple [<] SampleType | DNASE" | In real time, the lines that begin
“““““““ e 1222 5 earlier indicate samples that
‘T’ - //\ A SemplsiD have more DNA.
=£  Wash (Buffer N/ \ [T o 5
AWl) E :EE_W \ A—E‘Elilmmmpath- EI:1IIIE .
- EiDD- \ A-280 10 mm path 4584
=5 100~ \ i e e e T e e T e T T S R T
- \ 260/260 1.9 | L
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Cre, LDL-R mutant and LDL-R wildtype genes to pVIldtype = re it s e L = eopEmnuzEAD Clostridium
determine the genotype of mice within the new litter. R b L : i i = Wash (Buffer The results of the amount of DNA between the 30- .. Bacteroides
The results of our gel electrophoresis are on the right, T e e Sl AW?2) high-fat diet and low-fat diet mice were varied. E
displaying each mouse’s genotype for the specific | s R S B T = | speculate that the high-fat diet mice generally S5 2] g
gene we amplified. . T have more DNA because of the increased g‘ijw £2m
AP2Cre: AP2 is a gene expressed only in adipose Euiaie & o T nur_nber_ of bacteria which causes Inflammation, g o
. . ¥ which, in turn, reduces the insulin produced )
tissue. The Cre serves as a recombinase and “cuts GHEELE Sl e s e —, therefore causing diabetes © ¢ "
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LDL-R (Low density lipoprotein receptors ): LDL - 05
receptors are on the surface of liver cells where B | T High Fat Diet Low Fat Diet High Fat Diet + Ros Fecal Pellet = 0+ The disparity between the clostridium and the
cholesterol from the body Is collected. A deficiency In ., 1 i G e CC1:213  CC2489  CC3:118 FP1:29.5 Sgos bacteroides graphs can be attributed to the positioning
the LDL receptors causes your body to accumulate Y Ly CC4:425  CC53l2  CC6:75 FP2:4.8 8% 02 of where the DNA was isolated from.
tremendous amounts of cholesterol. By knocking out MLILant. e 5 ' Pure DNA CC7:602 CC9:513  CC10:39.5 FP3: 7.6 Y
the LDL receptors in the mouse, the cholesterol was e s | CC8:519  CC13:720  CC14:50.2 FP 4:9.9 0.0
not collected in the liver and instead accumulates in CC12:31.9
the walls of the arteries, modeling atherosclerosis. | CC 15:32.9
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