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Development of Screening Test for Detection of Human
Papillomavirus Type 58 in Thai Patients with Cervical Carcinoma
Using Loop—Mediated Isothermal Amplification Method
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ABSTRACT

Infection with high-risk human papillomavirus is a major risk factor for development of cervical cancer.
In this study we developed LAMP technique for detection of HPV type 58 which is one of most prevalent type
in Thailand. Loop-mediated isothermal amplification (LAMP) is a rapid method that can amplify nucleic acid
under isothermal condition with high specificity and sensitivity. The reaction was incubated at 63 °C for 60 min
and the amplified product can be visualized directly by naked eye. Therefore, simple equipment such as a regular
water bath is enough to maintain the isothermal conditions. The sensitivity and specificity of this assay was shown
to be equivalent to nested PCR that could amplify 10° copies of target DNA. The result of LAMP in clinical
sample was found to be consistent with nested PCR. Due to its simplicity, rapidity and high sensitivity, LAMP

might be used as the alternative technique for HPV detection in medical diagnostic laboratories.
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papillomavirus (HPV) ﬁﬁmﬁ'mgﬂuu’%nm
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winszaznaugnmnIaslanadiiousasnasitud
Falutlagtuiimssasdliananzdnhnuagn
Mewmnaila Pap smear uaad1elsiaumniinig
fomuthszSamsinda HPV s Raziu
msthsziansiianssainuagnlalusuiae
wazluseidslinumsandamadaiulaae
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d1U2893U E6/E7 284 HPV type 58 (mswﬁ 1)

AN31 1 Sautuaueelwsiuasdwsu HPV typing

Primer Primer sequence ( 5 > 3") Genome
position
F3 ACATCCTGAACCAACTGACC 618-637
B3 GCTAGGGCACACAATGGTAC 855-836
FIP CTGTGGCCGGTTGTGCTTGT- 724-705/
TGTGACAGCTCAGACGAGG 658-676
BIP TACACTTGTGGCACCACGGTT- | 751-772/
CCCATAAGCAGCTGCTGTAG 830-811
LF CCATCTGGCCCGTCCAA 704-688
LB GTGTATCAACAGTACAACAACCGAC | 777-801
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wazAnLe (Sotlaret al. 2004) TN L HaLIN
ldy Y o L k4 =Y 1
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WFuLllof1a819uILGN proteinase K
solution (10 mM Tris-HCl pH 8.0, 150 mM NaCl,
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M5815398 4. (UA.) 11 (3) : n.A. - N.8. 2554

anm DNA lagl# DNA column kit (GE Healthcare,
UK) udin9adaunoimwaas DNA filddemsia
ANNLEN Fuuae DNA 1} 260 nm 39 DNA idia
T daslfidudhagdmiumsasamids HPV
type 58 MELNALA nested PCR uaz LAMP

MINNUNNATANIINTIANIUNATA
LAMP

ﬁnmamaxﬁmmzamamﬁﬁ%m LAMP
Toeld wanafiadiialusweaHPV type 58 thlUiiin
$Srunuluanisiimanzan (optimal condition)
Tu PCR tube Togildulsznavpaarsiiiiy final
concentration @8 0.2 pM Outer primer (F3, B3),
1.6 uM Inner primer (FIP, BIP), 0.4 uM loop
primer (Loop F and R), 1x thermopol buffer
(20 mM Tris—HCI (pH 8.8), 10 mM KCl, 10 mM
(NH,) SO, 0.19% Triton X-100), 6 mM MgSO ,
400 uM dNTP, 0.5 M betaine, DNA 284028814
V5105 3 lulasans uas @uhnaulnennide
14 solution mixture {USMasgn5Liu 25 Tulasdns
9n1uh PCR tube Tuv#unau denaturation Lite
wana DNA mﬂmwﬂﬁlﬂumﬂLﬁ'mﬁqmwgﬁ
95°C (Hutim 5 Wit leasunanhesninug
Vhudianud uddiu Bst polymerase (8.0U) U335
1 lulasans nasntusharumaansaliin
Ufnseniigamail 59, 61, 63 wax 65°C (ilunm
10, 20, 30, 40, 50 WAz 60 W7 LaNAFIUMN
auvgiiuasszaznmianzanlumsiny §isen
Tasudazganmsnaaauazugalfizenil so°C
Wunan 51

asadaunailamsnla Taawdeu
WIBUANNYUNUNABAAITUANUSETIINTINANN
‘zjuiﬂﬂsl?? NanoDrop spectrophotometer (Thermo
Scientific NanoDrop 2000, USA) L‘ﬁ'ﬂm @ Cut-off
TuU§Asen LAMP Zeazldlumsanaialudiaa
Anwuannniiduinsiudunaiilalagnisi

electrophoresis 29 agarose gel
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anuh (Sensitivity) WazZAINIINIZ
(Specificity) 2atnAiA LAMP

wasnlagnnzfimanzanug s
Boae wanaienislunwagHPV type 58 Wil
$1nuGLd 10°-10° copies udgnhldinsnu
Tuufisen LAMP

AINTINFTDUANININNIZTYDI LAMP
primers GantduUBhINg Wlnsnageudalie
HPV "e 6 type Aa HPV type 16, 18, 45, 52,
56 Uaz 58

M3ATIWITa HPV type 58 lushaga
tihe

fadnglaeduiu 8 Nefinnuns
M3ATIMED HPV §8tnadia nested PCR Udh
asgnininlfiiludhedaitenagoudaaimnaiia
LAMP tiiai3eu eunadilaealy

NanIsIEasnIsanUIaNa
Naﬂ'ﬁ‘YIﬂﬂﬂUW’lﬂﬂ']')%ﬁl;ﬂﬂ'l%ﬂil‘lla\‘l

ufn3en LAMP '
Hafilaa1nnITnadaunIaun)iii
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63 Wo 65°C Liwauandanuiisadniay ey
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AW 3 HAMINATBUM MM YTTMINzaNYDY
(nAilA LAMP (3A) Wan agarose gel
electrophoresis (3B) wamﬂmsgﬂ’nmju
ﬁLﬁﬂ%quﬂﬁﬁ%ﬂ’l M: 100bp marker; N:
negative control; 1-4: qquﬁiuﬂ’liﬁ’l
ﬂﬁﬁ%mﬁ 59, 61, 63 1AL 65°C MUSIAU

(@A) [ M [N J10 |2 ]
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AA 4 wamInagaumszezsmivnsanly
1159M1U)N58) LAMP (4A) Waan
agarose gel electrophoresis (4B) N8N
m‘s@mmﬂuﬁtﬁm%ﬂuﬂﬁﬁ%m M: 100bp
marker; N: negative control; 10-60:
szazIaMIMUHA3eNIn 10-60 U1
MUSIAU
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uamuANNIaINATA LAMP

Hafilawuineiin LAMP §13150
amplify L%ﬂlﬁ@i’lﬁ!ﬂﬁ 1000 copies Fawuhiianuls
WhAUmNATIA nested PCR daaaslunnd 5

5a)

(5B)

2w 5 wanmsiwssuiisuanahlumsesiam
L“ﬁﬂ HPV type 58 (5A) anuhvaamaile
nested PCR (5B) a1y 2aunaila
LAMP a1 agarose gel electrophoresis (5C)
anuliwasnailn LAMP 31010159
aaguiiiiesululfasen M: 100bp
marker; N: negative control; 1-6: @34
WNTUBDIWAIFTAIN 10°-10° copies
MUNIAUY

WAAIUANINIUNIZYDIUNANA LAMP

Nnuanlawuimaiia LAMP §13150
amplify Bahwineldagradim: deuaasly
Ml 6
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LAMP daida HPV type 58 (6A) HAAIN
agarose gel electrophoresis (6B) Na31N
ms@mm‘zjuﬁtﬁm%ﬂuﬂﬁﬁ%m M:100bp
marker; N: negative control; 16: HPV-16;
18:HPV-18;45: HPV-45,52: HPV-52;
56: HPV-56 oz 58: HPV-58
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mnmsm’mmL“galué'ﬂaﬂuxtfsqﬂwnuﬂgﬂ
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AU NATA nested PCR WU l¥iHadannaaany
GERE ﬁgqwaﬁlﬁmﬂmsgmmzjuﬁmmL1Ja'1
uaznﬁi’ﬂﬁ"smﬂ%m Nanodrop spectrophotometer
# 400 nm (N cut-off ag:ﬁ 0.003) uaz Wanlaan
M5AIANIY 2% agarose gel ﬁﬂLLﬂﬂﬂumi‘Nﬁ 2
waTMWA 7

@590 2 BNSINISWULED HPV type 58 lu
@ ' Y <
e giheuzissthnuegn

HPV typing by LAMP result
nested PCR Turbidity | gel electrophoresis
58 + - + -

(n=8) 8 | o 8 0
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- 4+ o+ o+
OD: 400 nm 0,000 0487 0,251 0.221 0159 0151 0,153 0,147 0,130 0.142

+ o+ o+ o+ o+ o+

P & @ i vy &
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v a & v a
type 58 MELNAUA nested PCR (7B) WaNI96195391L1d HPV type 58 @en@iian LAMP (agarose

. oA a & aaa kg ' g v
gel electrophoresis) (7C) HannmMsgaNuguniaaululjisemamauazasiaialosld

o
NanoDrop spectrophotometer 11 400 nm M: 100bp marker; N: negative control; P: Positive control;

1-8: MaumadngthanzGahnuegn

ayluanNdy

madiafiwanniuansansIamiEala
299015 Wi Tanudumzg nenvinzaw
AOUSINY wazanMIFNAaRuTsAR T uRy
1Y ethidium bromide WazUsEIUV N1 gel
electrophoresis 1138 conventional PCR e‘f%qmmsn
ldwann1flumadialumsasiavie HPV
Tustasdfuiamsle

naanssndsenea

madnwilldFunuganyuain ana.
amtudia dn.anInedans wazmnalulad
Uszantl 2551 1adilasims MRG-WII5155066,
NUANYUUAFUATHNITNIINEITWUT 27N
YouhiaInenas wazsnuangudITeuasiannms
a1 TanemeiasUuanmsmemsunng A
mailamsuwng ymIneaszauniu uazlasu
ANNBUYLATIEH wanadiomsuievads HPV
type 58 NNMAINFATVING) AULUNNEATAT
NVINENSBUDUUAY
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