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Abstract
Objective To compare the lower limit of detection and repeatability of Allglo
probe and TaqMan probe fluorescent quantitative RT-PCR for SIV detection.
Methods The SIV standard was gradient diluted into six concentrations. For
intra-batch variation analysis, 12 specimens were extracted simultaneously at
each concentration; for inter-batch variation analysis, each specimen was ex-
tracted 12 times, followed by reverse transcription and quantitative PCR detec-
tion using both TaqMan and Allglo probes. For intra-batch analysis, reverse
transcription and detection were performed simultaneously for each specimen;
for inter-batch analysis, reverse transcription and detection were conducted in
12 separate runs. The PCR results from both probes were analyzed using the
software accompanying the ABI7300 quantitative PCR instrument and relevant
statistical methods. Results The lower limit of detection for both TaqMan and
Allglo probe methods for SIV standards was 50 copies/mL. Repeatability results
showed: intra-batch variation analysis revealed that the Allglo probe method
had a maximum coefficient of variation (CV) of 0.63% and a minimum CV of
0.33%, while the TaqMan probe method had a maximum CV of 1.33% and
a minimum CV of 0.2%; inter-batch variation analysis showed that the Allglo
probe method had a maximum CV of 1.77% and a minimum CV of 0.95%, while
the TaqMan probe method had a maximum CV of 1.86% and a minimum CV
of 1.03%. Conclusion In the detection of simian immunodeficiency virus by fluo-
rescent quantitative RT-PCR, the Allglo probe method may be superior to the
TaqMan probe method.
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Abstract
Objective: To compare the sensitivity and reproducibility of Allglo and Taq-
Man probes in detecting simian immunodeficiency virus (SIV) using fluorescence
quantitative RT-PCR (qRT-PCR). Methods: The SIV reference standard was
diluted into six gradient concentrations. At each concentration, 12 samples were
simultaneously extracted for intra-batch variation analysis, while each sample
was extracted 12 times for inter-batch variation analysis. Following RNA extrac-
tion, reverse transcription was performed and quantitative PCR was conducted
using both TaqMan and Allglo probes. For intra-batch analysis, all specimens
underwent reverse transcription and qPCR simultaneously; for inter-batch anal-
ysis, these procedures were performed separately across 12 runs. The qPCR
results from both probe systems were analyzed using the software integrated
with the ABI 7300 quantitative PCR system and relevant statistical methods.
Results: Both TaqMan and Allglo probe methods achieved a lower limit of sen-
sitivity at 50 copies/mL for SIV detection. Reproducibility assessment revealed
that for intra-batch analysis, the Allglo probe method exhibited a maximum
coefficient of variation (CV) of 0.63% and minimum CV of 0.33%, compared to
1.33% and 0.2% for the TaqMan probe method, respectively. For inter-batch
analysis, the Allglo probe method showed a maximum CV of 1.77% and min-
imum CV of 0.95%, versus 1.86% and 1.03% for the TaqMan probe method.
Conclusion: In fluorescence quantitative RT-PCR detection of SIV, the All-
glo probe method demonstrates superior performance compared to the TaqMan
probe method.

Keywords: Allglo probe; TaqMan probe; simian immunodeficiency virus; fluo-
rescence quantitative reverse transcription-polymerase chain reaction

Introduction
Simian immunodeficiency virus (SIV) exhibits high homology with human im-
munodeficiency virus (HIV) [1] and can infect rhesus macaques and other non-
human primates to cause simian acquired immunodeficiency syndrome (SAIDS)
[2-3]. Consequently, the SIV infection model has been widely employed as a gold
standard animal model for HIV research in recent years, facilitating investiga-
tions into HIV pathogenesis, vaccine development, and drug screening [4-9]. The
TaqMan probe method represents the most classical real-time quantitative PCR
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technology and remains extensively used for rapid pathogen screening and viral
load detection [10]. Allglo probes, developed by Allelogic Biosciences Corpora-
tion, represent a new generation of fluorescent dye probes offering advantages
including lower cost, high sensitivity, strong specificity, and good reproducibil-
ity [12-13]. However, compared to TaqMan probes, the application of Allglo
probe-based fluorescence quantitative RT-PCR for SIV/HIV viral load detec-
tion remains limited in China. This study aims to comparatively evaluate the
performance of Allglo and TaqMan probe methods for detecting SIV viral load
in standard samples.
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Materials and Methods
1.1.1 SIV Standard

SIVmac251 was cultured using the human chronic myeloid leukemia cell line
(CEMx174 cells). The viral titer was quantified using the SIVmac251 viral stan-
dard (1×10� copies/mL, catalog number: 1338) obtained from the NIH AIDS
Reagents Programme, yielding a final concentration of 4.5×10� copies/mL. The
stock was diluted with fetal bovine serum (GIBCO) to the required concentra-
tions.

1.1.2 Reagents for Reverse Transcription and Quantitative PCR

Reverse transcription was performed using a reverse transcription kit from MBI
Fermentas. Quantitative PCR was conducted using a quantitative PCR kit from
ABI.

1.2 Primers and Probes

Primers and probes were designed using ABI Primer Express 3.0 software.
The Allglo probe design principle involved shortening the probe sequence
to fewer than 20 bases while maintaining a Tm value around 60°C, based
on the TaqMan probe design. The upstream primer sequence was AAC-
CTTCGGTTCCAATTCCGGAAC; the downstream primer sequence was
CTTCAACGGTTCATTCCCGGGACC. The TaqMan probe sequence was
FAM-CACTTGCTGAAATGGCCTTAAAGCCAGTTC-TAMRA. The Allglo
probe sequence was FAM-CACTTGCTGAAATGGCC-Allglo.

chinarxiv.org/items/chinaxiv-201712.00271 Machine Translation

https://chinarxiv.org/items/chinaxiv-201712.00271


1.3.1 Establishment of Allglo and TaqMan Probe-based Fluorescence
Quantitative RT-PCR Methods

SIV RNA was extracted using an in-house one-tube viral nucleic acid extraction
reagent (patent number: CN200910039350.8). The reverse transcription reac-
tion system (8 �L total) consisted of: 5× Buffer (1.6 �L), reverse primer (0.4 �L),
dNTP (10 mmol/L, 0.8 �L), RNase inhibitor (40 U/�L, 0.25 �L), water (4.55 �L),
and reverse transcriptase (0.4 �L). After preparation on ice, 8 �L of the reverse
transcription mixture was added to each RNA precipitate, mixed by pipetting,
and incubated at 42°C for 1 hour. The resulting cDNA was stored at -20°C
until analysis.

For quantitative PCR, the frozen SIV standard cDNA was thawed at room
temperature. The 25 �L PCR reaction mixture contained: forward and reverse
primers (0.25 �L each), probe (0.2 �L), water (9.8 �L), denatured SIV cDNA
(2 �L), and PCR Mix (12.5 �L). The thermal cycling conditions were: initial
denaturation at 95°C for 10 minutes, followed by 45 cycles of 95°C for 15 seconds
and 60°C for 1 minute.

1.3.2 Sensitivity Testing

The SIV viral standard was diluted with fetal bovine serum to six concentra-
tions: 5×10�, 5×10�, 5×10�, 5×10³, 5×10², and 5×10¹ copies/mL, with fetal
bovine serum alone serving as negative control. RNA was extracted and re-
verse transcribed from each dilution, followed by quantitative PCR detection
using both TaqMan and Allglo probes to determine the minimum detectable
concentration.

1.3.3 Reproducibility Comparison

SIV viral standards at different concentrations (5×10� to 5×10¹ copies/mL)
were subjected to SIV RNA extraction. For intra-batch variation analysis, 12
specimens were simultaneously extracted at each concentration; for inter-batch
variation analysis, each specimen was extracted 12 times independently. The
extracted RNA was reverse transcribed, with intra-batch samples processed si-
multaneously and inter-batch samples processed across 12 separate runs. Quan-
titative PCR was performed using both TaqMan and Allglo probes, with intra-
batch samples analyzed in parallel and inter-batch samples analyzed as single
wells across 12 separate runs. Data were analyzed using the software integrated
with the ABI 7300 quantitative PCR system.

1.3.4 Analysis of CT Values and SIV Standard Copy Numbers

The CT value represents the cycle number at which the fluorescent signal in each
reaction tube reaches a predetermined threshold, and is inversely proportional
to the initial copy number of template DNA (dRn) [14]. In this study, a standard
curve was generated using standards with known initial copy numbers, with the
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vertical axis representing CT values and the horizontal axis representing the
logarithm of initial copy numbers (as shown in [Figure 2: see original paper]
and [Figure 4: see original paper]). The correlation coefficient (R²) value from
the standard curve indicates the degree of correlation between CT values and
fluorescence accumulation.

1.3.5 Statistical Analysis Methods

Quantitative PCR data files were analyzed using the software integrated with
the ABI 7300 system. An Excel database was established to calculate mean CT
values, standard deviations (SD), and coefficients of variation (CV%).

Results
2.1 Sensitivity Experimental Results Analysis

Both TaqMan and Allglo probe methods achieved a lower limit of detection
at 50 copies/mL for SIV standards. However, the amplification curves from
the TaqMan probe method showed that 2 out of 12 replicate wells at the 50
copies/mL concentration exhibited significant deviation. Inclusion of these 2
deviant amplification curves would reduce the R² value below 0.99; therefore,
they were excluded from analysis, yielding an R² of 0.993 and demonstrating
good correlation between CT values and fluorescence accumulation ([Figure 1:
see original paper], [Figure 2: see original paper]). The Allglo probe amplifica-
tion curves and standard curve for SIV standard cDNA showed no significantly
deviant wells across all 12 replicates at each concentration, with an R² value of
0.993, indicating good correlation between CT values and fluorescence accumu-
lation ([Figure 3: see original paper], [Figure 4: see original paper]).

2.2.1 Intra-batch Variation Analysis of SIV cDNA Using TaqMan
Probe

The TaqMan probe method, after excluding the 2 deviant wells at 50 copies/mL,
showed the maximum coefficient of variation (1.33%) at the 50 copies/mL con-
centration (10 replicates) and minimum CV (0.2%) at 5×10� copies/mL, indi-
cating low variation and good reproducibility (, [Figure 1: see original paper],
[Figure 2: see original paper]).

2.2.2 Intra-batch Variation Analysis of SIV cDNA Using Allglo Probe

The Allglo probe method exhibited the maximum CV (0.63%) at the 50
copies/mL concentration (12 replicates) and minimum CV (0.33%) at 500
copies/mL, demonstrating low variation and good reproducibility (, [Figure 3:
see original paper], [Figure 4: see original paper]).
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2.2.3 Inter-batch Variation Analysis of SIV cDNA Using TaqMan
Probe

The TaqMan probe method showed the maximum inter-batch CV (1.86%) at the
5×10� copies/mL concentration and minimum CV (1.03%) at 500 copies/mL,
indicating low variation and good reproducibility ().

2.2.4 Inter-batch Variation Analysis of SIV cDNA Using Allglo Probe

The Allglo probe method demonstrated the maximum inter-batch CV (1.77%)
at the 5×10� copies/mL concentration and minimum CV (0.95%) at 5×10³
copies/mL, showing low variation and good reproducibility ().

Discussion
Simian immunodeficiency virus is a retrovirus [15] that, upon infecting host cells,
produces reverse transcriptase to convert viral RNA into DNA, which then in-
tegrates into the host genome. Mature virions are packaged and released into
the bloodstream or tissue fluid [16]. During different stages of SAIDS in in-
fected macaques, plasma viral loads exhibit corresponding changes [17], making
plasma viral load a primary indicator for studying disease progression, monitor-
ing antiviral treatment efficacy, and predicting prognosis [18-19]. Studies have
shown that SIV viral load in macaque plasma during the plateau phase typically
ranges from 1×10³ to 1×10� copies/mL [20], and may decrease to below 0.5×10²
copies/mL or become undetectable following effective highly active antiretrovi-
ral therapy (HAART) [21]. Current methods for detecting macaque plasma viral
load include branched DNA technology, nucleic acid sequence-based amplifica-
tion, and fluorescence quantitative PCR, with the latter being widely adopted
due to its high specificity and sensitivity [23].

Optimal probe selection is critical for real-time fluorescence quantitative PCR
detection of SIV viral load. Major probe types include TaqMan probes, modi-
fied TaqMan MGB probes, dual hybridization probes, molecular beacon probes,
Simple probes, Allglo probes, and dual-labeled probes. Among these, TaqMan
probe technology remains the most classical and widely used real-time quanti-
tative PCR method in laboratories [11, 24]. The new-generation Allglo probe
incorporates all advantages of conventional TaqMan, TaqMan MGB, and molec-
ular beacon probes [25], prompting our comparison of TaqMan and Allglo probe-
based qPCR methods for SIV viral load detection. TaqMan probes contain a
fluorescent reporter at the 5’end and a quencher at the 3’end, with sequences
fully complementary to the DNA template between the two primers. Fluores-
cence signal intensity correlates positively with PCR product quantity, enabling
quantification through standard curves generated from known template stan-
dards. However, TaqMan probes have limitations including high background
fluorescence and design challenges [26]. Allglo probes utilize specially labeled
nucleotides that serve as both reporter and quencher groups, with chemical mod-
ifications that significantly increase Tm values. These probes feature single-dye
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labeling without background fluorescence, achieving quenching through struc-
tural changes. After probe hydrolysis, the terminal fluorescent groups revert to
reporter status, resulting in higher fluorescence accumulation values.

This study compared the sensitivity and reproducibility of both probe systems
for SIV viral load detection. Sensitivity analysis revealed that both TaqMan
and Allglo probes achieved a detection limit of 50 copies/mL. However, TaqMan
probe amplification curves showed 2 out of 12 replicates with significant devi-
ation at 50 copies/mL, suggesting that Allglo probes provide greater stability
at this concentration. Reproducibility analysis demonstrated that although the
TaqMan method (after excluding deviant wells) showed a lower minimum intra-
batch CV than Allglo, the Allglo probe method exhibited smaller maximum
and minimum CVs for both intra-batch and inter-batch analyses, indicating su-
perior overall reproducibility. These findings suggest that Allglo probe-based
fluorescence quantitative RT-PCR may be superior to TaqMan probe methods
for SIV detection.

While TaqMan probes are widely used for pathogen detection and quantification
in fungi, bacteria, and viruses [27-32], comparative studies on Allglo and Taq-
Man probes for detecting knockdown resistance gene mutations in mosquitoes,
H7N9 influenza virus, and GI/GII noroviruses have reported that Allglo probes
offer advantages in specificity, sensitivity, reproducibility, and cost-effectiveness
[11-12, 33], consistent with our findings. These results indicate that Allglo probe
technology holds promise for rapid screening of diverse pathogens, providing
more effective detection methods for clinical diagnosis and related research ap-
plications.

References
[1] He XZ, Chen DY, Wang WD, et al. Cellular immune response in mice immu-
nized with a triple-vector vaccine regimen comprising DNA vaccine, recombinant
adenovirus, and recombinant vaccinia virus expressing SIV Gag/Env genes [J].
Chinese Journal of Virology, 2016(2): 170-9.

[2] Rainho JN, Martins MA, Cunyat FA, et al. Nef is dispensable for resistance of
simian immunodeficiency Virus-Infected macrophages to CD8(+) T cell killing
[J]. J Virol, 2015, 89(20): 10625-36.

[3] He JY, Fu LC, Chen Y, et al. In vitro synthesis of standard for fluorescence
quantitative PCR detection of simian immunodeficiency virus [J]. Journal of
Guangzhou University of Traditional Chinese Medicine, 2007, 24(4): 351-4.

[4] Gerngross L, Lehmicke G, Belkadi AA. Role for cFMS in maintaining al-
ternative macrophage polarization in SIV infection: implications for HIV neu-
ropathogenesis [J]. J Neuroinflammation, 2015, 12(1): 1-15.

[5] Bailey AL, Lauck M, Ghai RR, et al. Arteriviruses, pegiviruses, and
lentiviruses are common among wild African monkeys [J]. J Virol, 2016, 90(15):
6724-37.

chinarxiv.org/items/chinaxiv-201712.00271 Machine Translation

https://chinarxiv.org/items/chinaxiv-201712.00271


[6] Wang J, Zhang Y, Min FG, et al. Establishment of a real-time fluorescence
quantitative PCR method for detection of simian immunodeficiency virus (SIV)
[J]. Chinese Journal of Comparative Medicine, 2013, 23(9): 68-72, 60.

[7] Yoshida T, Koyanagi Y, Strebel K. Functional antagonism of rhesus macaque
and chimpanzee BST-2 by HIV-1 Vpu is mediated by cytoplasmic domain inter-
actions [J]. J Virol, 2013, 87(24): 134-42.

[8] Deere JD, Chang W, Castillo LD, et al. Utilizing a TLR5-Adjuvanted cy-
tomegalovirus lentiviral vaccine in the nonhuman Primate model for AIDS [J].
PLoS One, 2016, 11(5): e0155629.

[9] Liang CQ, Zhou XL, Duan XQ, et al. Screening of active fractions from Stre-
blus asper against simian immunodeficiency virus in vitro [J]. Chinese Journal
of Experimental Traditional Medical Formulae, 2011, 17(1): 120-2.

[10] Stulberg MJ, Huang Q. A TaqMan-Based multiplex qPCR assay and DNA
extraction method for phylotype IIB sequevars 1&2 (select agent) strains of
Ralstonia solanacearum [J]. PLoS One, 2015, 10(10): e0141284.

[11] Zhang Y, Mao H, Yan J, et al. Development of novel AllGlo-probe-based
one-step multiplex qRT-PCR assay for rapid identification of avian influenza
virus H7N9 [J]. Arch Virol, 2014, 159(7): 1707-13.

[12] Bai L, Zhu GD, Zhou HY, et al. Development and application of an AllGlo
probe-based qPCR assay for detecting knockdown resistance (kdr) mutations in
Anopheles sinensis [J]. Malar J, 2014, 13(1): 1-10.

[13] Yu D, Chen Y, Wu S, et al. Simultaneous detection and differentiation
of human papillomavirus genotypes 6, 11, 16 and 18 by AllGlo quadruplex
quantitative PCR [J]. PLoS One, 2012, 7(11): e48972.

[14] Ouyang SY, Yang D, Ouyang HS, et al. Real-time fluorescence quantitative
PCR technology and its applications [J]. Chemistry of Life, 2004, 24(1): 74-6.

[15] González JA. Understanding the process of envelope glycoprotein incorpo-
ration into virions in simian and feline immunodeficiency viruses [J]. Viruses,
2014, 6(1): 264-83.

[16] Marno KM, Ogunkolade BW, Pade CA, et al. Novel restriction factor RNA-
associated early-stage anti-viral factor (REAF) inhibits human and simian im-
munodeficiency viruses [J]. Retrovirology, 2014, 11(1): 1-9.

[17] Cong Z, Tu XM, Li ZZ, et al. Establishment of SYBR Green real-time
fluorescence quantitative PCR for determination of SIV proviral DNA copy
number [J]. Chinese Journal of Comparative Medicine, 2006, 16(11): 680-3,
690.

[18] Liu Q, Li J, Yang GB, et al. Monitoring changes in human/simian im-
munodeficiency virus load in rhesus macaques during passage using real-time
fluorescence quantitative RT-PCR [J]. Chinese Journal of Experimental and
Clinical Virology, 2007, 21(2): 174-6.

chinarxiv.org/items/chinaxiv-201712.00271 Machine Translation

https://chinarxiv.org/items/chinaxiv-201712.00271


[19] Klein D, Leutenegger CM, Bahula C, et al. Influence of preassay and se-
quence variations on viral load determination by a multiplex real-time reverse
transcriptase-polymerase chain reaction for feline immunodeficiency virus [J]. J
Acquir Immune Defic Syndr, 2001, 26(1): 8-20.

[20] Wei L, Wu X, Lu YZ, et al. Andrieu. therapeutic dendritic-cell vaccine for
simian AIDS [J]. Nat Med, 2003, 9(1): 27-32.

[21] Kauffman RC, Villalobos A, Bowen JH, et al. Residual viremia in an RT-
SHIV rhesus macaque HAART model marked by the presence of a predominant
plasma clone and a lack of viral evolution [J]. PLoS One, 2014, 9(2): e88258.

[22] Li M. Advances in HIV laboratory testing and research [J]. Chinese Journal
of Medicinal Guide, 2012, 14(8): 1410-1.

[23] De Waal T, Liebenberg D, Venter GJ, et al. Detection of African horse
sickness virus in Culicoides imicola pools using RT-qPCR [J]. J Vector Ecol,
2016, 41(1): 179-85.

[24] Nagy A, Cernikova L, Vitaskova E, et al. MeltMan: optimization, evalua-
tion, and universal application of a qPCR system integrating the TaqMan qPCR
and melting analysis into a single assay [J]. PLoS One, 2016, 11(3): e0151204.

[25] Yu DJ, Wu SH, Wang XJ, et al. Simultaneous detection of four herpesviruses
using AllGlo probe-based quadruplex fluorescence quantitative PCR [J]. Chinese
Journal of Microbiology and Immunology, 2012, 32(1): 85-90.

[26] Yi J, Cai XF. Application of TaqMan fluorescence probe technology in
detection of foodborne pathogenic bacteria [J]. Science and Technology of Food
Industry, 2013, 34(7): 374-7.

[27] Wang LP, Lei K. Rapid identification and quantification of Aureococcus
anophagefferens by qPCR method (TaqMan) in the Qinhuangdao coastal area:
a region for recurrent brown tide breakout in China [J]. Indian J Microbiol, 2016,
56(4): 1-7.

[28] Pooljun C, Direkbusarakom S, Chotipuntu P, et al. Development of a
TaqMan real-time RT-PCR assay for detection of covert mortality nodavirus
(CMNV) in penaeid shrimp [J]. Aquaculture, 2016, 464: 606-12.

[29] Babu B, Jeyaprakash A, Jones D, et al. Development of a rapid, sensitive
TaqMan real-time RT-PCR assay for the detection of Rose rosette virus using
multiple gene targets [J]. J Virol Methods, 2016, 235: 41-50.

[30] Luan HB, Wang YX, Li Y, et al. Development of a real-time quantitative
RT-PCR to detect Rev contamination in live vaccine [J]. Poult Sci, 2016, 95(9):
2023-9.

[31] Huang CH, Tsai RT, Vallad GE. Development of a TaqMan Real-Time
polymerase chain reaction assay for detection and quantification of Fusarium
oxysporum f. sp lycopersici in soil [J]. J Phytopathol, 2016, 164(7/8): 455-63.

chinarxiv.org/items/chinaxiv-201712.00271 Machine Translation

https://chinarxiv.org/items/chinaxiv-201712.00271


[32] Kontz B, Adhikari S, Subramanian S, et al. Optimization and application
of a quantitative polymerase chain reaction assay to detect Diaporthe species
in soybean plant tissue [J]. Plant Disease, 2016, 100(8): 1669-76.

[33] Wang YQ, Guo Y, Wu FP, et al. Comparison and application of Allglo
probe and TaqMan probe duplex fluorescence RT-PCR for detection of GI and
GII noroviruses [J]. Chinese Journal of Health Laboratory Technology, 2013(14):
2924-6.

Figure Captions

[Figure 1: see original paper] Amplification plot of reference SIV cDNA by
qPCR using TaqMan probe.

[Figure 2: see original paper] Standard curve of SIV detection corresponding
to Fig.1 (the two wells with obvious deviation from the concentration of 50
copies/mL were removed).

[Figure 3: see original paper] Amplification plot of reference SIV cDNA by
qPCR using Allglo probe.

[Figure 4: see original paper] Standard curve of SIV detection corresponding to
Fig.3.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.
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