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Establishment and Preliminary Application of a PCR
Detection Method for Simian Adenovirus
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[ Abstract] Objective To establish a PCR detection method for simian adenovirus (SAdV) and study the SAdV
infection status in monkeys. Methods To design a primer based on SAdV sequences and optimize the PCR experiment,
test the method, to detect the virus in monkeys and vaccines, and sequenceing and constructing the phylogeny trees.
Results A PCR detection method for SAdV was established, which could distinguish SAdV from MAD, ICH, CELO and
was sensitive to 47.9 pg/mL viral DNA. The results of this study showed a positive rate of 49.2% and a large genetic
diversity of simian adenoviruses in Chinese primate colony. Most of them belong to G subgroup and twig of SAdV-49.
Conclusions This PCR detection method established in our laboratory has a good accuracy. We found a high prevalence of
SAdV in Chinese primate colony. It is necessary to enhance detection and control for SAdV in monkeys and relevant
biological products, and avoid potential risk of human infection.
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Tab. 1 Sequences of the SAdV primers

7194 B L5 (5'-37)

Primers’ names Upstream primers (5'-3")

ER TGRS

Downstream primers (5'-3")

TTGTCMAGYTTGGTKGCGAAAGAC
CATGAAGTCTCGGAGTACCTGAG
GCCSCARTGGKCDTACATGCACATC
GGATGACTCGGAGTACCTGAG
GTTTCYTACCTYGVGTCTCCATGA
CAGGATGCCTCGGAGTACCTGAGC

AN L AW N =

CTTGGCGGTGARGAGTGGGAA
CGGATGTCAAAGTATGTACTGGC
CAGCACSCCNCGRATGTCAAA
CTTGGGAGCCAGGGAGTTGTA
CTCCCTCTCACGAGMTSTACGACTA
TTGGCRGGRATGGGGTASAGCATGTT
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®2 PCR FMufbss
Tab. 2 Optimization results of the PCR assay

GRS A BE /bp S BE/ uM BRI E/C Taq [+ /U T EL
Primer names Product length Primer concentration  Annealing temperature Taq katal Cycles

1 429 0.4 57 1.5 40

2 260 0.4 57 1.5 35

3 301 0.5 55 1 35

4 328 0.2 56 1 35

5 1143 0.4 55 1 35

6 1862 0.4 55 1.5 35
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M:100 bp DNA marker;1:BSC-1 4 ffg BH 4 %F 18 ;2. 5] %) 1 SAdV-1
P73 53 . BSC-1 A0 ML B 1 XF 1654 . 514 2 SAV-1 73

B 1 51%1.2 PCR MG 45254
M:100 bp DNA marker; 1, 3: BSC-1 negative control; 2: PCR
product with primer 1; 4; PCR product with primer 2

Fig. 1 Optimization results of PCR with the primer 1,2.
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M:100 bp DNA marker; 1: BSC-1 4 g B % %+ B8 ;2. 5149 3
SAAV-1 §°4 ;3 .54 4 SAAV-1 "3 ;4.5]4) 5 SAAV-1 ¥4 ;
5.5[4) 6 SAAV-1 ¥4 :6.5|4) 2 SAdV-1 ¥4,

2 51#3.4.5.6 PCR NALALSE 45 2R
M:100 bp DNA marker; 1: BSC-1 negative control; 2,3,4,5
represent the PCR products with primer 3, 4, 5, 6, respectively.

Fig. 2 Optimization results of PCR

with the primer 3, 4, 5, 6.
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4 5 M1 2 3 4 5 M

M 1 2 3

M:100 bp DNA marker;1:CELO;2:SAdV-1;3:ICH;4:BSC-1
ANHE I HEXT AR 5 - MAD
B3 51412 5
M:100 bp DNA marker; 1; CELO;2:SAdV-1;3:1CH;4:BSC-
1 negative control; 5:MAD
Fig. 3 Specificity test for the primer 1, 2.
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M:100 bp DNA marker;1; CELO;2:ICH; 3;: MAD;4; BSC-lcell
negative control; 5:SAdV-1;6.SAdV-3;7.SAdV-20

Fig. 4 Specificity test for the primer 3.

M:100 bp DNA marker;1:CELO;2:ICH;3:MAD ;4. BSC-1 4l
174 % 18 ;5 . SAV-1;6:SAdV -3;7:SAdV-20

5 5194 R RHRIE
M:100 bp DNA marker; 1: CELO;2:ICH;3: MAD;4 ; BSC-1cell
negative control; 5; SAdV-1;6:SAdV -3;7.:SAdV-20

Fig. 5 Specificity test for the primer 4.
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M:100 bp DNA marker;1: CELO;2:ICH;3: MAD;4.
BSC-1cell negative control;5: SAdV-1

Fig. 6 Specificity test for the primer 5.
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FEXF ) M b DA B AT T 0 A, A B SAV i BE R
THEARRET ZHENZHE, 2R 0TER
Wi PCR R 7 2 55 S PR 22, AN it SAAV H R
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AR S0 B T 0 ) — X R S R A R R
514, B 407 KNk 328 bp, il 77 45 4 55 NCBI
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e fE PCR B 25 14, #5377 SAdV [ PCR A5l J7
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Roy RYRF5E KW SAAV A REE YL M /N i - iz 4
Jl, 3 B SAAV 12 VIR T Hh i 1 R 252 ) AP HERE 36
o R ST 9 PCR R I 7 ik 4 £
SAAV (IR AT Bl , A B3R ] 55 56 % B v SAdV
FEAT HE2 B T Z AR Z M, 5 Esona 4%
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T SAV 2% B8 M iF s o s BLTE
AN TC 5 R 1) T A R A AR RE b s BT, B
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Tab. 3 The epidemiological study of SAdV infection detected in rhesus monkey feces by PCR
P AL A4 BH 4 36 jewiy QRS X4k SAAV [H M=%
Resource Rhesus positive rate M. fascicularis positive rate Regional SAdV positive rate
J7 %% Guangdong province / 12/20 12/20(60% )
¥} R Hainan province / 3/6 3/6(50% )
Jb 5 Beijing 16/30 / 16/30(53.3% )
&R Chengdu 179 / 179(11. 1% )

ENEEZES ICAEER S

17/39 (43. 6%
SAdV prevalence of different species ( 5)

15/26 (57.7% ) 32/65(49.2% )
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xie 35 M.m
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A
0.02

Bl 7 Mega B A1 X AR B 00 N B /S 48 4R R — Bt P 47 (286 bp)
AL IR (HAV SAV FFHIR A GenBank Hi, M. m AR, M. AR EESR)
Fig. 7 Generation of an evolutionary tree by comparing the sequences (286 bp) of a fragment of
hexon gene of human and monkey adenoviruses using Mega software.

Root in GenBank ; M. m represents rhesus; M. f represents Macaca fascicularis.

=

Hh SAAV BYASEIN , E e A SR Ye SAAV 1) i e AU o rn G Y SAAV [ LR B /N, Az 7= F K o o 7 op o
JHEE ST PCR 2 X6 A U5 A= 1 ) 5 e A7 ARSI, A A PR 4%
W E) SAAV Z R 7 51, 41 4 U B B s A U5 A 4 1l BTAT T E#E S BRI SAAV R 1 PCR Jy vk B
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M 1 2 3 4 5 6 7

1000 bp—

500 bp —
400 bp —
300 bp —
200 bp —

M:100 bp DNA marker; 1: SAAV-1 PPk %J B ;2 . i # 0422
Ay 321 0423A ;4 . B 1 0428A;5. 5 1 0505A;6 . 3 1y
0420A; 7. %1 20091106,
B8k U A gy o 1 A
M:100 bp DNA marker; 1: SAdV-1 positive control; 2.
Vaccine 0422A; 3. Vaccine 0423A; 4 Vaccine 0428A; 5
Vaccine 04505A; 6 ; Vaccine 0420A; 7 Vaccine 20091106.
Fig. 8 Detection of SAdV in monkey-origin

biological products.
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