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Construction of Improved PCR Primer Set for the Detection of
Human Enteric Adenovirus 41

Kyu-Bong Cho™

Department of Biomedical Laboratory Science, Shinhan University, Uijeongbu 11644, Korea

Human enteric Adenovirus-41 (HUEAdV-41) causes gastroenteritis, which detected by the polymerase chain reaction
(PCR) base diagnostic system for clinical, food, environmental, fish and shellfish samples. We developed improved
PCR and nested PCR primer set which had high specificity, sensitivity and reduced times. In this study, we compared
seventeen conditions reported in the previous study that was using the PCR based HUEAdV-41 detection system, and
non-enteric Adenovirus were detected in nine conditions. The most sensitive detection condition was up to 25 copies
however it took 184 minutes of PCR reaction time. In this study, the PCR primer set developed had same level of
sensitivity, it reduced the time of detection for clinical, food and seafood samples to 112 minutes. Developed nested PCR
primer set needed 112 minutes but detected up to approximately 1 copy. In addition, developed PCR and nested PCR
primer set was validated with twenty samples of underground water at random, of which ten samples showed specific
band without non-specific reaction. We expect this study will be used to diagnose HUEAdV-41 from various samples.
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Fig. 1. Specific PCR primer map for the detection of human enteric Adenovirus 41
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Fig. 2. Specific reaction of primer sets for detection of HEAdV-41. Lane M, 100 bp Ladder marker; lane number, primer sets number (1~50);

N, negative control; dot, selective primer sets.
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Table 1. Sensitive test of PCR and nested PCR primer sets for detection of HEAdV-41

PCR primer set Nested PCR primer set
Number Length Sensitivity Number of Selective primer set Sensitivity
(forward/reverse primer) (bp) (copies) candidates® (size, bp) (copies)
#06 (AdV41_F10/R60) 743 25 - ND®
#12 (AdV41_F20/R60) 600 10 2 AdV41_F40/R60 (486) 1
#16 (AdV41_F30/R40) 814 50 - ND
#22 (AdV41_F40/R40) 759 10 5 AdV41 F90/R30 (320) 1
#24 (AdV41_F40/R60) 486 25 - ND
#32 (AdV41_F60/R20) 824 10 4 AdV41 F90/R20 (434) 1
#37 (AdV41_F70/R10) 845 100 - ND
#41 (AdV41_F80/R10) 773 10 3 AdV41_F90/R20 (434) 1
#47 (AdV41_F90/R10) 631 25 2 AdV41_F90/R20 (434) 1
#48 (AdV41_F90/R20) 434 50 - ND
#49 (AdV41_F90/R30) 320 100 - ND
 Number of nested PCR primer sets of selecteved PCR primer set; ® No data.
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Table 2. Comparision of reference primer sets for the detection of HEAdV-41

Reference primer set

Product size Sensitivity NEAdV Non-specific Time
. . . Reference
# PCR type" (bp) (copies) reaction band (min)
F
01 PCR R 482 100 + - 78 [10, 11]
F
02 PCR R 260 25 - - 184 [12]
F
PCR R 301 50 + - 78
03 [12,13]
NF
Nested PCR 171 25 + - 78
NR
F
PCR R 300 100 - - 71
04
NF
Nested PCR 142 50 + - 71
NR
- [13]
PCR R 301 >100 - - 56
05
NF
Nested PCR 120 50 - + 71
NR
F
PCR R 371 >100 + - 157
06
NF
Nested PCR 172 >100 + + 122
NR
F [14]
PCR R 306 50 + - 157
07
NF
Nested PCR 132 5 + - 122
NR
F
PCR R 475 >100 - - 90
08 [15]
NF
Nested PCR 256 >100 - - 170
NR
F
PCR R 482 >100 - - 88
09 [16-18]
NF
Nested PCR 464 100 - - 88
NR
F
PCR R 300 100 + - 100
10 [19-20]
NF
Nested PCR 220 50 + - 100
NR
F
11 PCR R 401 100 - - 116
v [21]
12 PCR R 401 100 - - 116
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Table 2. Comparision of reference primer sets for the detection of HEAdV-41 (Continued)

Reference primer set Product size Sensitivity NEAdV Non-specific Time Reference
# PCR type" (bp) (copies) reaction band (min)
F
PCR R 308 50 + - 154
13 [13,22]
NF
Nested PCR 139 25 + - 154
NR
F
14 PCR R 482 100 - - 123
. (23]
15 PCR 541 100 - - 123
R
F
16 PCR R 241 25 + - 137 [24]
F
PCR R 329 100 - - 80
17 [25]
NF
Nested PCR 253 25 + - 72
NR
*F, forward primer; R, reverse primer; NF, nested PCR forward primer; NR, nested PCR reverse primer.
Table 3. Information of finally selective PCR and nested PCR primer set for the detection of HEAdV-41
PCR type Primer Sequence (5' — 3") Mer (nt) Amplicon size (bp)
PCR HEAdV-41 F90 TAC TTG GAT GGTACC TTTTACC 22 631
HEAdV-41 R10 AAA GAA GTG TGG GCT CAT 18
HEAdV-41 F90 TAC TTG GAT GGTACC TTTTAC C 22
Nested PCR 434
HEAdV-41 R20 ATA AGG GGG TAA GGG TAGTTAG 22
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Tl AlRE R A 5] el ok Wi HuEAdV-41 7158 conventional PCR Z2fo]m| 32 7]
9l 4 & Hl 5olA wkgo] FiFow wol yehm 9] HuEAdV-41 758 sl HBH T ol &
W7P7E 38 ©de] Atk REqPCR 5 53] Tag-man probe 0] Bglom WEEAIZRE of 50 T8 4 9l= 2
WHe Solkest e WITE Ha A5 o r 0% yehdth BE ofu]2} nested PCR BHE-9] 75, oF
ggajo] & Holx|wk AV E B o] o]HaL con- 258 AL HE WIFAEE A 4 Ak ey
ventional PCROI| H|3l| &8¢ 4= l= HARAZE At o] Uk Aol A48 A9 Alg i EAsks Weled
oF o] tFek PCRE| A Il 2ol Wiell whe Fo® 3] Seolke B HE vzt Wit e e
Fido] EAfsl7] wiitel] ol A9] thd?l HuEAdV- Romz ekt Alsel gk UM Aol dado] th
419] HEWH L conventional PCRS X173} t}. Con- FE

ventional PCR] 4% o.# 7|7t FoF B A1xE9 11, HUEAV-41S o4k 213 olal &, 3 o] Ale
ofalf ¢g/del ui R3L, B S 7MY iAo oA FE FAEIL vk A= AR, AARA,

= 1
7Festd, g oz 47 £4E 4= ol % AP A B AAR el wet Ee] PCR WS 285

-235-



Sample number
M12 3 4567 8 9101121314 1516 17 1819 20N M
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#02 (260 bp)
0.5kb

#12

0.5kb
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#41

PCR primer set number

0.5kb

#47

0.5kb

Fig. 3. Environmental sample test of six specific PCR primer sets for the detection of HEAdV-41. Lane M, 100 bp Ladder marker; lane
number, sample number (1~20); N, negative control.
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