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Comparison of PANA RealTyper HPV Kit with AdvanSure HPV
GenoBlot Assay for Human Papillomavirus Genotyping
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Background: The PANA RealTyper HPV kit
(PANAGENE, Korea; PANA RealTyper) was devel-
oped to genotype human papillomavirus (HPV) and
was based on multiplex real-time PCR amplification
and melting curve analysis. In this study, we com-
pared PANA RealTyper to the AdvanSure HPV
GenoBlot assay (LG Life Sciences, Korea; AdvanSure
assay) and attempted to evaluate the performance of
PANA RealTyper.

Methods: A total of 60 cervical specimens were col-
lected from women undergoing routine cervical can-
cer screening. The AdvanSure assay and PANA
RealTyper kit identified the same 20 high-risk geno-
types. However, the AdvanSure assay identified 15
low-risk genotypes, while the PANA RealTyper kit
identified only 2 but detected 18 low-risk genotypes.
Results: Among the total 60 specimens, 54 high-risk
genotypes (40 specimens) and 20 low-risk genotypes
(18 specimens) were detected. The agreement rates
of the assays ranged from 94.4 to 100% for high-risk

genotypes. Among 9 genotypes that were positive in
the PANA RealTyper kit but negative in the AdvanSure
assay, 7 were confirmed as true positive (HPV geno-
types 16 (n=1), 39 (n=1), 52 (n=1), 58 (n=2), 68
(n=2)). Among 4 genotypes that were negative in the
PANA RealTyper kit but positive in the AdvanSure
assay, 3 were confirmed as HPV genotype 59.
Among the 19 low-risk genotypes positive in the
AdvanSure assay, there were 2 cases of HPV 6 and
1 case of HPV 11. In comparison, only 1 positive
case of HPV 6 was determined by the PANA
RealTyper kit.

Conclusion: The PANA RealTyper kit was comparable
with the AdvanSure assay. The PANA RealTyper kit
would be useful and suitable for HPV genotyping in
the clinical laboratory. (Ann Clin Microbiol 2018;21:86-
91)
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MATERIALS AND METHODS
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3. AdvanSure assay
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4. PANA RealTyper
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TTACTGTGGTAGATACTAC-3'/5-GAAAAATAAACTGTAA
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587 A vhgsleick. S%E PCR A=< Qiaquick PCR
Purification Kit (QIJAGEN, GmbH Hilden, Germany)S A3}
o] AHAY > ABI PRISM 3730XL Analyzer (Applied
Biosystems Inc., Foster city, CA, USA)Z 75445 Al
s}ich. DNA 937]5A41= basic local alignment search tool
(BLAST)S &-§o] H4leloleh. o] HPV §A12do] o
vkl ZAlellA AER A5 24 7R ol SolF Q] A=
PCR B 7IEAE4 S Al3sisict
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745 B39k AE T 7K (confidence interval, CI)< 95%%Z
AAsAet. SAEALS Excel 2016 (Microsoft corporation,
Redmond, WA, USA) ZZ21a3& A-8-3l9]ct.
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Table 1. Identification of genotypes by AdvanSure assay and PANA
RealTyper

52 (n=1), 58 (n=2), 68 (n=2)°l4] PANA RealTyper2] 737}
AekAel Aoz FA3 4= ik Table 4).
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Table 2. Multiple genotypes from each specimen presented by
AdvanSure assay and PANA RealTyper

No. (%) of samples

Results
AdvanSure assay = PANA RealTyper

Negative 10 (16.7) 12 (20.0)
Positive for any type 50 (83.3) 48 (80.0)
Single type 37 (61.7) 33 (55.0)
Multiple type 13 (21.7) 15 (25.0)
2 12 (20.0) 11 (18.3)

3 1 (1.7) 4 (6.7)

Genotypes/sample 1.42 1.40

No. of types AdvanSure assay PANA RealTyper
2 6, 39 6, 39

6, 42 6, other
6, other

16, 59

16, 62 16, other
16, 68
16, 68

18, 58 18, 58

33, 62

35, 51 35, 51

42, 69

44, 52

43, 59

52, 53 52, 53
52, 58

62, 66 66, other

3 52, 54, 58

11, 53, 82
16, 69, other
33, 39, other
52, 68, other
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Table 3. Agreement of HPV genotypes between AdvanSure assay and PANA RealTyper

AdvanSure assay/PANA RealTyper

HPV Kappa Positive percent Negative percent Overall percent
genotype . == (95% CI) agreement (95% CI) agreement (95% CI) agreement (95% CI)
High risk

16 4 0 1 55 0.88 (0.65-1.00) 100.00 (51.00-100.00) 98.21 (90.60-99.70) 98.33 (91.10-99.70)
18 1 0 0 59 100.00 (20.70-100.00) 100.00 (93.94-100.00) 100.00 (94.04-100.00)
26 1 0 0 59 100.00 (20.70-100.00) 100.00 (93.94-100.00) 100.00 (94.04-100.00)
31 0 0 0 60 Not available* 100.00 (94.04-100.00) 100.00 (94.04-100.00)
33 1 0 0 59 100.00 (20.70-100.00) 100.00 (93.94-100.00) 100.00 (94.04-100.00)
35 1 0 0 59 100.00 (20.70-100.00) 100.00 (93.94-100.00) 100.00 (94.04-100.00)
39 5 0 1 54 0.90 (0.71-1.00) 100.00 (56.60-100.00) 98.18 (90.40-99.70) 98.33 (91.06-99.70)
45 0 0 0 60 Not available* 100.00 (94.04-100.00) 100.00 (94.04-100.00)
51 2 0 0 58 100.00 (34.20-100.00) 100.00 (93.84-100.00) 100.00 (94.04-100.00)
52 5 0 1 54 0.90 (0.71-1.00) 100.00 (56.60-100.00) 98.18 (90.40-99.70) 98.33 (91.06-99.70)
53 5 0 1 54 0.90 (0.71-1.00) 100.00 (56.60-100.00) 98.18 (90.40-99.70) 98.33 (91.06-99.70)
56 4 0 0 56 100.00 (51.00-100.00) 100.00 (93.62-100.00) 100.00 (94.04-100.00)
58 3 0 2 55 0.73 (0.37-1.00) 100.00 (43.80-100.00) 96.49 (88.10-99.00) 96.67 (88.60-99.10)
59 0 3 0 57 0.00 (0.00-56.20) 100.00 (93.73-100.00) 95.00 (86.30-98.30)
66 2 0 0 58 100.00 (34.20-100.00) 100.00 (93.84-100.00) 100.00 (94.04-100.00)
68 4 1 2 53 0.70 (0.37-1.00) 80.00 (37.60-96.40) 96.36 (87.70-99.00) 95.00 (86.30-98.30)
69 1 0 0 59 100.00 (20.70-100.00) 100.00 (93.94-100.00) 100.00 (94.04-100.00)
70 2 0 0 58 100.00 (34.20-100.00) 100.00 (93.84-100.00) 100.00 (94.04-100.00)
73 0 0 0 60 Not available* 100.00 (94.04-100.00) 100.00 (94.04-100.00)
82 0 0 1 59 Not available* 98.33 (91.10-99.70) 98.33 (91.06-99.70)
Low risk
6 2 0 57 100.00 (34.20-100.00) 98.28 (90.90-99.70) 98.33 (91.06-99.70)
11 1 0 0 59 100.00 (20.70-100.00) 100.00 (93.94-100.00) 100.00 (94.04-100.00)

*Positive percent agreement cannot be calculated because denominator is zero.
Abbreviation: CI, confidence interval.

Table 4. Discordant results of AdvanSure assay and PANA RealTyper

HPV o Results PCR & Interpretation
genotype AdvanSure assay =~ PANA RealTyper Sequencing AdvanSure assay PANA RealTyper
6 1 — + 6 False negative True positive
16 1 — + 16 False negative True positive
39 1 — + 39 False negative True positive
52 1 — + 52 False negative True positive
53 1 - + Invalid result Not determined
58 2 - + 58 False negative True positive
59 3 + - Not done Not determined
68 1 + - Not done Not determined
2 — + 68 False negative True positive
82 1 - + Invalid result Not determined
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TollA melting curve 42 GenoArray method (Hybribio
Ltd., Chaozhou, China)$} H]|S=38F A 50 & ulo]H A& HAE
tH12]. AdvanSure assay$} B]Z3gF H 3 FollAE B8 2
P& Bk

PANA RealTyper= 98T 2053 A8 252 44
A% T FAlel AT 185e AE 7189
AdvanSure assay®} B A] HPV 570] A|2]=|3 HPV 30, 67,
74, 84, 87, 900] F7FE A% 7hsE Aol gk, A1 @ TelA
AdvanSure assay= 63} 11 2]of] th2 FAAYE FAAE] W
2 FHsle] 71E8 4 9l9ler} PANA RealTypers E5F
‘other type’ 2.2 K sl= Aol 9t 1 AL T2
U A 2o E aeld o A7) Al A ol A
Soll TAEA gk AR e 5 Qi

A 4F ZHollA] PANA RealTyper+= AdvanSure assay
of] B]3l hands-on-time& F°o|+ 7} YUt AdvanSure as-
say9] 739 real-time PCR 3 =% A58 AdvanSure Genoline
stationoll 4] 3 HF-S-S s} FEw}7] wjiol| 74 ¥ F7¢
ol Au|E F7 ok dir}. ¥hH, PANA RealTyperd] 7% re-
al-time PCR ¥ H}Z melting curve 415 3}7] ulliFoll DNA
F= F Aol s AA & 5 ik

E Aol v Z & AA 7 F 60 2 4R
Yoz Frau obgel A 47 AN F BARE
vlazsl7loll= SHAIZE Qlodet. wdt BE B9 Aol tisl
A7IEAEA S A Felo] A, A4 o 5 A7
Aol A = &QlsbA] ZPt. 53], AdvanSure assayoll 4w &
Aolow AAHPV 59 (n=3), 68 (n=1))°ll WH3lA= 74
45 AlslA] X3l PANA RealTypero| $154%9 7HA &
A = gl

ZAE2 0 2 multiplex real-time PCR B3} melting curve
Al o] &3k HPV 47 Z1AHS PANA RealTypers
AdvanSure assayS} ] ste] 7R A3k, F A 2ol &
gt Aol Ner HE YAEE HoFdrk PANA
RealTypere §18 A4 HPV 4218 7HEAIgke}=
ol 83l 29 F s AoE A7t
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ELELE

AQEFFHOEL FTAE JAE PANA RealTyper HPV Kit<f
AdvanSure HPV GenoBlot Assay9 H|ul

0|&t0o{RiCH
2

Hi&: PANA RealTyper HPV kit (PANAGENE, Korea; PANA RealTyper)= multiplex real-time PCR¥} melting curve analysis
£ o]-83}o] human papillomavirus (HPV)2] A& 7&E3tc} B odlol|A4]= PANA Real Typer$} AdvanSure HPV
GenoBlot assay (LG Life Sciences, Korea; AdvanSure assay)S H|Zs}Ath

HHH: A7 7 AR vk ghxtoll A AFHZE AAE 607 T3 skSdeh. AdvanSure assay®t PANA RealTypere 31931
T HPV 2052 7153 4= vk A4 HPVE] 7% AdvanSure assayy 152, PANA RealTyper= 2%2] §- 428 &
Y 5 7 1559 FAARE AFL + ek

Ak % 60 5 400 BANA 54A0S] DART Sl BER e 190 BANA 2048 ANRE FAHAGol
A&k mgTolA F i 7F L3-8 94.4-100%3tF PANA Real Typerol|ARF ¢kl o 2 7125l 97) 41218
= THHPV 16 (n=1), 39 (n=1), 52 (n=1), 58 (n=2), 68 (n=2)) Ko} o 2 A x|gr} AdvanSure assayoll A4t kAo 2
U | A2 5 370 HPV 599tk A 915 Tl 4 AdvanSure assayoll Al &% 1971 4218 5 HPV 6 271, HPV
11 1709k HPV 6 5 3 7= PANA RealTyperoll A%t 940l i},

ZE: PANA RealTyperi= AdvanSure assay®} 553t &3S R ow A A4 HPV AR A ] §-83)
Al 29 F J& Aoz A7kt [Ann Clin Microbiol 2018:21:86-91]
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