
CHAPTER IV

MATERIALS AND METHODS

R e c o m b in a n t p la sm id  
p C I-H IV -1  in teg ra se

In v itro  tra n sc r ip tio n

Figure 7 E s ta b lish m e n t o f  q u a n tita tio n  o f  H IV -1  R N A  b y  in -h o u se  O n e -S te p  R T  R eal- 
T im e P C R  A ssay .
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PART I Development of the HIV-1 integrase RNA templates for standard curve.

1.1 Purification of recombinant pCI-HIV-1 integrase cloning plasmid by QIAprep® 
Miniprep kit

T h e  re c o m b in a n t p C I-H IV -1  in teg rase  p la sm id  (p ro v id e d  b y  D r. S unee 
S iriv ich ay ak u l)  w as  p ro p a g a te d  an d  p u rified  w ith  a  Q IA prep®  M in ip re p  k it  a cco rd in g  to  
th e  m a n u fa c tu re r’s re a g e n ts  an d  p ro to co l. T he p e lle te d  w a s  re su sp e n d e d  an d  m ix e d  w ith  
2 5 0  p i o f  b u ffe r  P I .  T h e n  2 5 0  p i o f  b u ffe r  P 2  w as ad d e d  to  th e  re su sp e n d  p e lle ted  and  
g en tly  in v e rte d  th e  tu b e  6 tim e s  to  m ixed . A fte r  th a t b u ffe r  N 3  o f  3 5 0  p i w as  ad d ed  and  
g en tly  in v e rte d  th e  tu b e  im m e d ia te ly  6 tim es. T h e  sam p le  w a s  c e n tr ifu g e d  a t 13 ,000  rpm  
fo r 10 m in u te s  a n d  a p p lie d  to  a  Q IA p rep  co lu m n . T h e  c o lu m n  w as c e n tr ifu g e d  a t 13,000 
rpm  fo r 1 m in u te  an d  th e n  w a sh e d  b y  cen trifu g in g  w ith  500  p i o f  b u ffe r  P B  an d  750  p i o f  
b u ffe r  P E . T h e  p u rif ie d  p C I-H IV -1  in teg rase  p la sm id s  w e re  e lu te d  w ith  20  p i o f  d is tilled  
w ater.

1.2 Quantification of recombinant pCI-HIV-1 integrase plasmid by uv 
specrophotometry

T h e  re c o m b in a n t p C I-H IV -1  in teg rase  p la sm id  w a s  d ilu te d  to  1 :50 an d  q u an tita ted  
by  a  U V  sp e c tro p h o to m e te r  (S m a rt S p ec™  3 0 0 0  sp e c tro p h o to m e te r)  a t A 2 6 0 , A 2 8 0  and 
320  nm . T h e  re a d in g  a t A 2 6 0  n m  a llo w s c a lc u la tio n  o f  th e  c o n c e n tra tio n  o f  n u c le ic  ac id  in  
the  sam p le . A n  O D 260 o f  1 co rre sp o n d s  to  50 p g /m l fo r d o u b le -s tra n d e d  (d s) D N A , an d  40 
p g /m l fo r s in g le -s tra n e d  (ss) R N A . T he ra tio  b e tw e e n  th e  re a d in g  at A 2 6 0  nm  and  A 280 
nm  (O D 260: O D 280) p ro v id e s  an  e s tim a te  o f  the  p u rity  o f  th e  n u c le ic  ac id . P u re  p rep a ra tio n s  
o f  D N A  an d  R N A  h a v e  O D 260:O D 280 v a lu es  o f  1.8 a n d  2 .0  re sp e c tiv e ly . I f  th e re  is 
s ig n ific an t c o n ta m in a tio n  w ith  p ro te in  an d  p h en o l, th e  O D 260:O D 280 w ill be  less  th a n l .8  or 
2 .0 .(8 2 ) T h e  O D  a t 3 20  n m  is u se d  as b a c k g ro u n d  an d  is su b tra c te d  fro m  O D 260 an d  O D 280- 
N u c le ic  ac id  c o n c e n tra tio n s  o f  d sD N A  and  R N A  are  d e te rm in e d  b y  m u ltip ly in g  the 
d iffe ren ce  b e tw e e n  th e  A 2 6 0  a n d  A 3 2 0  b y  the  c o n v e rs io n  a n d  d ilu tio n  fac to rs . N u c le ic  
ac ids ab so rb  s tro n g ly  a t 2 6 0  n m  so  th a t o n ly  a  s ig n if ic a n t le v e l o f  p ro te in  c o n tam in a tio n  
w ill cau se  a  s ig n if ic a n t ch an g e  in  th e  ra tio  o f  ab so rb a n c e  a t th e  tw o  w a v e le n g th s . (T ab le  1)
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C o n c e n tra tio n  =  (A 2 6 0  - A 3 2 0 ) X co n v e rs io n  fa c to r3 X d ilu tio n  fac to r

aO D  o f  1 c o rre sp o n d s  to  50  (ig /m l fo r d sD N A  
O D  o f  1 c o rre sp o n d s  to  40  (ig /m l fo r  ssR N A

Table 1 A b so rb a n c e  o f  n u c le ic  ac id s  an d  p ro te in .

%  p ro te in %  N ucleic acid O D 260 ะ O D 280
45 55 1.89
40 60 1.91
35 65 1.93
30 70 1.94
25 75 1.95
20 80 1.97
15 85 1.98
10 90 1.98
5 95 1.99
0 100 2.0

%  p ro te in %  N ucleic  acid O D 260 ะ O D 280
100 0 0 .57
95 5 1.06
90 10 1.32
85 15 1.48
80 20 1.59
75 25 1.67
70 30 1.73
65 35 1.78
60 40 1.81
55 45 1.84
50 50 1.87

N o te  th a t e s tim a te s  o f  p u r i ty  o f  n u c le ic  ac id s  b a se d  o n  O D 260:O D 280 ra tio s  a re  accu ra te  on ly  
w h en  th e  p re p a ra tio n s  a re  f re e  o f  p h e n o l.(82)

1.3 Preparation of linearized recombinant pCI-HIV-1 integrase plasmid templates.

R e c o m b in a n t p C I-H IV -1  in teg ra se  c lo n in g  p la sm id  te m p la te s  w ere  lin ea rized  by 
re s tr ic tio n  e n d o n u c le a se . T h e  re s tr ic tio n  co n d itio n s : 15 pig o f  p C I-H IV -1  in teg rase  D N A  
tem p la te s , 2 .5  p i  o f  1 0 x S u R E /c u t B u ffA  an d  45 บ  o f  S m a l  (R o ch e , P en zb e rg , G erm any). 
T he  so lu tio n  w a s  in c u b a te d  a t 25  °c o v e rn ig h t. A  Q IA q u ic k  sp in  c o lu m n  (Q IA G E N , 
H ild en , G e rm a n y ) w a s  u s e d  to  p u rify  th e  lin ea rized  p C I-H IV -1  in teg ra se  D N A  tem p la te s  
acco rd in g  to  th e  m a n u fa c tu re ’ร p ro to co l. B u ffe r  PB  w a s  a d d e d  in  a  ra tio  o f  1:5 to  the  
so lu tio n  an d  m ix ed . T h e  sa m p le  w as a p p lie d  to  a Q IA q u ic k  c o lu m n  an d  cen trifu g ed  at
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13 ,000  rp m  fo r  1 m in u te . T h e  co lu m n  w as w ash ed  b y  c e n tr ifu g a tio n  w ith  7 50  p i o f  b u ffe r 
P E  a n d  th e  p u r if ie d  lin e a r iz e d  pC I-H IV -1  in teg rase  D N A  te m p la te s  w ere  e lu te d  w ith  20 p i 
o f  d is til le d  w a te r.

1.4 Preparation of HIV-1 integrase RNA templates preparation by in vitro  
transcription system.

H IV -1  in te g ra se  R N A  w as p rep a red  by  R iboM A T ™  L arg e  S ca le  R N A  P ro d u c tio n  
S y s te m -S P 6  a n d  T 7  (P ro m e g a  B io sc ien ces , IN C . S an  L u is  O b isp o , C A ). O p tim a l R N A  
y ie ld s  d e p e n d  o n  s ta r tin g  w ith  a  h ig h -q u a lity  D N A  te m p la te s  (O D 260:O D 280 v a lu e  b e tw een  
1 .8 -2 .0 ) a n d  y ie ld s  o f  lin e a r iz e d  D N A  su itab le  fo r  tra n sc r ip tio n  reac tio n s . It is im p o rtan t 
th a t no  R N a se  is  p re se n t in  th e  lin ea rized  D N A  tem p la te .

T h e  re a c tio n  c o m p o n e n ts  fo r sy n th esis  o f  H IV -1  in teg ra se  R N A  tem p la te s  w ere  
ad d ed  in  th e  o rd e r  sh o w n  in  T ab le  2. T h e  p u rif ie d  lin e a r iz e d  p C I-H IV -1  in teg rase  D N A  
te m p la te s  w e re  c a re fu lly  d is so lv e d  in  n u c lea se -free  w a te r  b e fo re  a d d itio n  to  th e  reac tion . 
T h e  H IV -1  in te g ra se  R N A  so lu tio n  w as g en tly  p ip e tte d  to  m ix  an d  in c u b a te d  a t 37 °c fo r 3 
h o u rs . R e m a in in g  lin e a r iz e d  pC I-H IV -1  in teg ra se  D N A  te m p la te s  w ere  re m o v e d  by  ad d in g  
P ro m e g a ’s R Q 1 R N a se -fre e  D N a se  to  a  c o n c e n tra tio n  o f  lU /p l  an d  in c u b a tin g  a t 37 °c fo r 
6 ho u rs.

Table 2 T7 reaction Component/// vitro transcription system

T7 Reaction Component Sample Reaction Control Reaction
T 7  T ra n sc r ip tio n  5 x  B u ffe r 20  p i 4 pi
rN T P s(2 5 m M  A T P , C T P , G T P , U T P ) 30  p i 6 p i
lin ea r D N A  te m p la te  (5 -1 0  p g  to ta l) (c o n tro l D N A ) 1 pi

p lu s  N u c le a se -F re e  w a te r 4 0  p i (w a te r) 7 pi
E n zy m e  M ix  (T 7 ) 10 p i 2 pi
F in a l v o lu m e 100 p i 20  pi
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1.5 Purification of RNA by phenol: chloroform extraction.

The HIV-1 integrase RNA templates were purified with phenol: chloroform 
extraction by adding 1 volume of TE-saturated (pH4.5) phenol: chloroform: 
isoamylalcohol (25:24:1) and mixing well by vortexing for 1 minute. The HIV-1 integrase 
RNA solution was centrifuged at 13,000 rpm for 2 minutes. The upper aqueous phase was 
transferred to a fresh tube and 1 volume of chloroform: isoamyl alcohol (24:1) was added. 
Next the solution was centrifuged at 13,000 rpm for 1 minute. At this point, unincorporated 
nucleotides may be precipitated directly. The upper aqueous phase was transfer to a fresh 
tube and any containing chloroform was removed by performing a quick spin (10 second) 
at 13,000 rpm followed by removal of the bottom phase with a micropipette. 0.1 volume of 
3M Sodium Acetate (pH 5.2) and 1 volume of isopropanal were added to the solution, 
mixed and placed on ice for 5 minutes. The HIV-1 integrase RNA was centrifuged at
13,000 rpm for 10 minutes and the supernatant was carefully poured. The pellet was 
washed with 1 ml of 70% ethanol and dry under vacuum at room temperature for 20 
minutes. The purified HIV-1 integrase RNA templates were resuspended with HIV-1 
diluents (Roche Molecular System, Inc. Branchburg, NJ, USA.) and the concentration was 
determined by RiboGreen™ Quantitation kit (Molecular Probes) measurement.

RiboGreen is a RNA specific binding dye. With a detection range of 2 ng to 1 pg of 
RNA per ml, a much higher sensitivity and a broader measurement range than can be 
obtained with uv absorbance measurement. Also electrophoresis was performed to 
determine the quality of the purified HIV-1 integrase RNA constructs. Complete DNase 
digestion was tested by PCR (without the reverse transcription step). The purified HIV-1 
integrase RNA constructs were aliquoted for single use and stored at -70 °c.

1.6 RNA electrophoresis to determine the quality of RNA

HIV-1 integrase RNA templates were analyzed by RNase-free agarose gel 
electrophoresis. DIETHYL PYROCARBONATE (DEPC)-treated RNA sample buffer was 
added in a ratio of 1:1 to the HIV-1 integrase RNA templates. The RNA sample was heated 
at 60 °c for 5 minutes and then cooled on ice for 2 minutes. The RNA sample was added to 
2 pi of DEPC-treated RNA loading buffer (Bromophenol blue indicator) and 200 ng of 
ethidium bromide and then applied to the wells of 2% RNase-free agarose gel in DEPC-
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treated IX MOPS buffer. RNA markers (Promega) were included. A voltage of 60 V was 
applied for 40 minutes. The gel was visualized using a uv light transilluminator. The 
image was captured with a Polaroid-camera with black and white print film (Sigma). The 
size of the RNA product band was read directly from the gel electrophoresis as shown in 
Figure 8.
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Figure 8 Diagram for determining the size of the RNA product band directly in the gel 
electrophoresis.

PART II Development of One-Step RT Real-Time PCR for Quantification of HIV-1 
RNA.

2.1 PCR primer and labeled TaqMan probe Design

In order to avoid major mismatches due to HIV-1 variability, the primers and probe 
were designed based on the published sequences in the Los Alamos National Laboratory 
Database using Oligo software. Primers are located in the highly conserved region within 
the integrase gene of HIV-1 with a melting temperature (Tm) of 58-60 °c and both primers 
have an equal for Tm. Primers should be 15-30 bases in length and the G+C content should 
ideally be 30-80%. The total number of Gs and Cs in the last five nucleotides at the 3’end 
of the primer should not exceed two. This helps to introduce relative instability to the 3’
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end of primer to reduce non-specific priming. Maximum amplicon size should not exceed 
400 bp (ideally 50-150 bp). In our case, the amplified product is 111 bp in length. The 
forward primer sequence is 5’-CGTTGTCTGTATGTTTCATTTG-3’ and the reverse 
primer is S’-CCTTTCCTGGTCGTTTTGAG-B’CTable 3). The TaqMan probe sequence 
was selected based on (i) G/C rich regions, (ii) melting temperature of 68-70 °c (iii) no 
stretches of identical nucleotides longer than four (iv) no G at 5’ end due to quenching 
activities of this nucleotide and (v) 10 °c higher melting temperature than the primers. The 
nucleotide sequence of the probe is 5’R-AAGCCCAAATAATGAGGGTGACG- 
Q3’(Tabel 4), where R indicates the reporter dye 6-carboxy fluorescein (FAM) and Q 
indicates the quencher dye 6- carboxy-tetramethyl-rhododamine (TAMRA) (Tabel IV).

Table 3 Sequence of primer and size of PCR products specific for HIV-1 integrase 
(subtype À/E)

Target Product size ( bases) Primer sequence
INT

INT_4416
INT_4527

111 bp 5 ’ -C GTT GTCTGT AT GTTT c ATTT G-3 ’ 
5 ’-CCTTTCCTGGTCGTTTTGAG-3 ’

Table 4 Sequence of TaqMan probe specific for HIV-1 integrase (subtype A/E)

Target Probe sequence Fluorescein
INT_P

5 ’R-AAGCCCAAAT AATGAGGGTGACG-Q3 ’
6-carboxy fluorescein (FAM): R 
6-carboxy-tetramethyl- 
rhododamine (TAMRA) ะ Q
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2.2 Optimization of One-Step RT Real-time PCR Assay

Primers and TaqMan probes for One-Step RT Real-Time PCR are designed base on 
the 5’ — ►  3’ nuclease activity of DNA polymerase. The dually labeled probes that 
specifically hybridize to the target sequence between the two primers are cleaved off by the 
polymerase during the primer extension phase of PCR. The reporter fluorescence 
(previously quenched by the proximity of the quencher dye) is then emitted. The elapsed 
time (or number of cycles of PCR) until the reporter fluorescence rises over a certain 
threshold is inversely correlated with the amount of target sequence present in the sample. 
The ABI PRISM 7700 sequence detection system (PE Biosystems, Foster City, CA) 
converts this time point into the so called threshold cycle (Ct) for each sample. The lower 
the c tjthe higher the target input amount is. The annealing temperature at 48, 50, 55, 60 °c 
and also probe concentration at 66, 100, 200 nM and primer concentration at 100, 200, 300 
nM will be evaluated. The most optimized with cost effective is shown Table 5. The One- 
Step RT-PCR Master Mix kit (PE Applied Biosystem cat # D03879) will be run under the 
following condition: 25 pi of 2X PCR Master Mix without UNG, 1.25 pi of 40x 
MultiScribe and RNase Inhibitor Mix, 300 nM of each forward and reverse primers, 66 nM 
of probe and 20 of 60 pi of HIV RNA eluted. Cycling condition is 30 min at 48 °c for 
reverse transcription, 95 °c 10 min for AmpliTaq Gold Activity, followed by 45 cycles of 
amplification (95 °c for 15 sec, 60 °c for 1 min).

Table 5 Condition of One-Step RT Real-time PCR Assay

Primer Probe Real time PCR conditions Cycling condition
INT_4416
INT_4527

INTJP 25 pi of 2X PCR master Mix 
300 nM of primer INT_1 
300 nM of primer INT_2 
66 nM of probe INT P 
1.25 pi of 40x MultiScribe and 
RNase Inhibitor Mix 
20 of 60 pi of HIV RNA eluted

ABI7700 real time PCR system 
Reverse transcription at 48°c for 30 
min.
Activate AmpliTaqGlod at 95°c for 
10 min
45 cycles of 95 °c for 15 sec 

60 °c for lmin
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2.3 Analysis of One-Step RT Real-Time PCR Assay.

The linear range of assay will be prepared as 5xl05, 5x1 o4, 5X1 o3, 5xl02 and 50 
RNA copies/ml of HIV-1 integrase RNA templates. The ABI PRIMS 7700 is able to give a 
threshold cycle (Ct) value for every sample. The Ct value allows the quantitation of input 
RNA by comparison with the Ct of standard RNA.

Cycler numbers

Figure 9 Model of a single amplification plot, showing terms commonly used 
in real-time quantitative PCR (figure from Applied Biosystem). The graph of the increment 
of fluorescence reporter signal ARn versus cycle number during PCR shows three stages: 
baseline, exponential phase, and plateau. The Ct value is calculated by determining the 
point at which the fluorescence exceeds an arbitrary threshold limit.

The concept of the threshold cycle (Ct) is at the heart of accurate and reproducible 
quantification using fluorescence-based RT-PCR(83). Fluorescence values are recorded 
during every cycle and represent the amount of product amplified to that point in the 
amplification reaction. The more template present at the beginning of the reaction, the 
fewer number of cycles it takes to reach a point in which the fluorescent signal is first 
recorded as statistically significant above background(84). This point is defined as the Ct, 
and will always occur during the exponential phase of amplification.
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PART III Validation of the assay
3.1 Specificity of the One-Step RT Real-Time PCR for quantitating HIV-1 RNA

The specificity of the assay was determined by testing plasma obtained from 25 
HIV-negative blood donors by using One-Step RT Real-Time PCR as described in 2.2 
procedure. The recombinant pCI-HIV-lintegrase plasmid (as described in 1.1) was used as 
a positive control and distilled water was used as a negative control.

3.2 The efficiency and sensitivity of the One-Step RT Real-Time PCR for quantitating 
HIV-1 RNA.

The efficiency and the sensitivity of assay were determined by testing the HIV-1 
integrase RNA standard templates. The HIV-1 integrase RNA templates were diluted in 45 
pi of HIV-1 diluents to obtain 5x10s, 5xl04, 5xl03, 5xl02 and 50 copies/ml. The diluted 
HIV-1 integrase RNA templates were treated as described in 2.2 procedure. The 
recombinant pCI-HIV-1 integrase plasmid (as described in 1.1) was used as a positive 
control and distilled water was used as a negative control.

3.3 The intra-assay and inter-assay reproducibility and linearity of the One-Step RT 
Real-Time PCR for quantitating HIV-1 RNA

The intra-assay variation was determined by testing each dilution of 10 replicates of 
HIV-1 integrase RNA template (5xl05, 5xl04, 5xl03, 5xl02 and 50 copies/ml) in the same 
experiment. The inter-assay variation was determined by using 5 different dilutions of 
HIV-1 integrase RNA template (5x10s, 5xl04, 5xl03, 5xl02 and 50 copies/ml) each 
repeated 5 times independent experiment. The reproducibility of RNA extraction procedure 
was analyzed by using 4 replicates of 5 different dilutions of HIV-lniB viral particles 
(5xl05, 5xl04, 5xl03, 5xl02 and 50 copies/ml) added to HIV-negative plasma to mimic the 
patient samples. This assay was repeated 2 times. The percent of coefficiency variation was 
determined by http://facultv.vassar.edu/lowrv/VassarStats.html website for assessing the 
reproducibility. The recombinant pCI-HIV-1 integrase plasmid (as described in 1.1) was 
used as a positive control and distilled water was used as a negative control.

http://facultv.vassar.edu/lowrv/VassarStats.html
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PART IV HIV-1 quantitated in HIV-1 infected patients: Comparative of plasma HIV- 
1 quantitation using Bayer® HIV-1 RNA 3.0 Assay (bDNA) versus One-Step RT Real- 
Time PCR assay in HIV-1 seropositive patients.

4.1 Study group.
One hundred randomized of HIV-1 infected individuals from the Anonymous 

Clinic, Thai Red Cross AIDS Research center were recruited into this study by basis of the 
following inclusion criteria:

The HIV-1 infected condition is verified by anti-HIV positive of 2 anti-HIV 
antibody screening assays with different test principle (/.<?.) anti-HIV Rapid Test Double 
Check Test and Gel particle Agglutination.

This study protocol was approved by the Human Ethical Committee of the 
Faculty of Medicine, Chulalongkom University. Written informed consent was obtained 
from all รณdy patients.

4.2 Specimen collection

Seven milliliters of blood were collected from each subject by venepuncture into 
EDTA tubes. Plasma was separated by centrifugation at 3,000 rpm for 10 minutes within 3 
hours after collection. The plasma samples were 'Tiquoted to 1 milliliter and immediately 
frozen at -70 °c until they were ready for processing and analysis.

4.3 Plasma HIV-1 RNA preparation for One-Step RT Real-Time PCR analysis.
HIV-1 RNA was purified with a QIAamp® Viral RNA Mini kit according to 

manufacturer’s protocol. One milliliter EDTA plasma was centrifuged at 13,000 rpm for 
1.30 hour at 4 °c. 860 pi of supernatant was carefully discarded. Viral RNA was extracted 
from the viral pellet by adding 560 pi of AVL buffer and incubating for 10 minutes at 
room temperature. The RNA was precipitated with 560 pi of 100% ethanol and then the 
solution was applied to a QIAamp spin column and centrifuged at 8,000 rpm for 1 min at 
25 °c. The QIAamp spin column was washed with 500 pi of AW1 and AW2. The HIV-1 
RNA was resuspended in 60 pi of nuclease free water and centrifuge at 8,000 rpm for 1 
minute. Isolated RNA was stored immediately at -70 °c until amplification.
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4.4 cDNA synthesis

Reverse transcriptase reaction was carried out as a single tube reaction with 
uninterrupted thermal cycling by using the GeneAmp PCR System 9700 (Perkin-Elmer, 
Norwalk, Conn.). A reaction solution was prepared and a 20 pi was aliquot in a thin-walled 
MicroAmp tube. The final reaction mixture contained 10 pi of RNA sample, 300 nM of 
primer INT_4527, IX RT-buffer, 5mM MgCl2 and 2 mM dNTPs. The solution was added 
to 100 บ of recombinant Moloney Murine Leukemia Virus (MMLV) Reverse 
Transcriptase and 80 บ of RNase Inhibitor (Promega). The reaction was incubated at 42 °c 
for 30 minutes. cDNA sample was stored at -20 °c until amplification.

4.5 PCR amplification

Polymerase chain reaction was carried out as a single tube reaction with 
uninterrupted thermal cycling by using the GeneAmp PCR System 9700 (Perkin-Elmer, 
Norwalk, Conn., USA). A reaction solution was prepared and a 20 pi aliquot was in a thin- 
walled MicroAmp tube. The final reaction mixture contained IX PCR-buffer, 2 mM 
MgCfi, 0.8 mM each dNTPs, 300 nM of each primer and 1.25 Units Taq polymerase 
(Promega). In a volume of 30 pi [by addition of nuclease-free water (Gibco/BRL)] and 20 
pi of cDNA. The PCR conditions include pre-heat at 94°c for 5 minutes, then 40 cycles of 
1 minute at 94 °c, 1 minute at 60 °c and 1 minuite at 72 °c, with a final extension step at 
72 °c for 7 minutes.

4.6 Analysis of amplification products

PCR products were analyzed by agarose gel electrophoresis. 15 pi of PCR product 
was mixed with 3 pi of 6X loading buffer (bromphenol blue indicator) and applied to the 
wells of a 1.8% agarose gel with 0.3 mg/ml ethidium bromide in Tris-borate-EDTA-buffer. 
A 100 bp DNA marker ladder (Bio-Rad) was included. A voltage of 80 V was applied for 
20 minutes and then the gel was visualized using a u v  light transilluminator. The image 
was captured with a Polaroid-camera with black and white print film (Sigma). The PCR 
product band size was read directly from the gel (Figure 10).
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Figure 10 Diagram for the 111 bp of RT-PCR product patterns after agarose gel 
electrophoresis

4.7 Comparison of the One-Step RT Real-Time PCR Assay for quantitation of HIV-1 
RNA and Bayer® HIV-1 RNA 3.0 Assay (bDNA) [Bayer, Emeryville, CA].

For a large scale validation, HIV-1 RNA of one hundred plasma samples were 
quantitated by One-Step RT Real-Time PCR and compared to Bayer® HIV-1 RNA 3.0 
Assay (bDNA) [Bayer, Emeryville, CA]. All the HIV EDTA-plasma from HIV-1 infected 
individuals were collected and aliquoted into 2 tubes of 1 ml each and frozen at -  70 °c. 
One aliquot was quantitated with the commercial Bayer® HIV-1 RNA 3.0 Assay (bDNA). 
The other one was quantitated with the RT real-time PCR assay. The correlation of both 
assays were analyzed by Pearson correlation coefficient (r  value), Wilcoxon Signed Ranks 
Test by using the SPSS program and Bland Altman plot by using GraphPad Prism 
program.
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