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ABSTRACT

Rapid allele-specific PCR and melting curve analysis
for detection of JAKZ V617F

Park, Woo Kwan
Advisor: Prof. Geon Park
Department of Bio new drug development

Graduate School of Chosun University

Objectives: Detection of the JAKZ VB617F is an essential diagnostic
tool for BCR/ABL-negative myeloproliferative neoplasms (MPNs). Despite
many techniques for detection of JAKZ V617F have introduced in
clinical laboratory fields, any techniques is required for purified
ONA as template. We develop a rapid detection technique using direct
real-time allele-specific PCR (ASP) and melting curve analysis without

DNA preparation from whole blood.

Methods: Fifty venous samples of Patients with BCR/ABL-negative MPNs
were used in the study. Because hemoglobin is a strong quencher, we
treated 300 pL of whole blood by 600 pL of rapid RBC lysis solution
at room temperature for 3 min. After centrifugation and discard of
supernant, cell pellet was diluted with 100 plL of phosphate-buffer
saline. A leukocyte suspension was used directly in the direct
real-time ASP. For confirmation of results of direct real-time melting
curve analysis, we also performed an in-house JAKZ V617F ASP and a

BsaX|-treated nested PCR-direct sequencing using purified DNA. For



investigating detection limit and specificity of this technique, we
used HEL 92.1.7 cell-line and 96 samples of normal persons,

respectively.

Results: Melting temperatures of JAKZ V617F mutant melting peak and
internal control melting peak were 77.0£0.3C and 83.5+0.27C,
respectively. Concordance rate with direct real-time melting curve
analysis and in-house conventional ASP was 100% (60% vs 60%,
respectively). Total running time and handling time of direct
real-time melting curve analysis for 10 samples was 1.5 hr and only 10
min. The detection limit and specificity of real-time melting curve
analysis was 2% and 100% according to BsaX|-treated nested PCR-direct

seqguencing.

Conclusions: Direct real-time ASP and melting curve analysis for

detection of JAKZ V617F is a rapid, reliable, and economic technique.
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2. dM el
1) ONA =&

HOod 200 pLOIA QlAamp DONA Blood Mini Kit (Qiagen, MD, U.S.A.)E

AEStH  XIEO0l 2t genomic ONAE Zc2l EHMOGHALCEH.  Epoch

spectrophotometer (Biotek, Winooski, VT)E 0I85t04 XS DNAS =

T2 &5 E EFE =, 30 ng2 genomic ONAS PCRSl =& (template)2
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uLE U2 DINME 2O Z FAUCH. ois= AMHH 300 uLdl s 2R
SE M 600 uLE €10 A20A b2 EXIe & 2tCtel RAISHCH. 0 1t
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3. X0 HERMUEZSEardMetESH
DNAE F=EOo=Z 0|20ot= ASP= JIZE Baxter EJ S[5]0] HMotst gtHs
HAEGIH AIE6HY S22 XM= 2X EmeraldAmp GT PCR
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DNA 2 ulL2 ME5tLD 23T IS0 20 LIt D&% 22 HIIoIULEH.
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10=, 63COIA 20=, 72CUHA 20x=E 403 Bt=8 = 72CUHA HE2t
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Korea) 0.1 plL, 20X EvaGreen (Biotium, Hayward, CA) 1 upL, AIZHX
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V. 1

2

JAK2 VB17F =30l &
HAMEtES-HstE A2 0 CAEH(PCR-RFLP), HEKRAXIS0IEEA
& (allele—specific PCR, ASP)[5], SZESIHASAHBOIAIAE

(amplification—refractory mutation system, ARMS)[1

Eol)| ol EMIE2A - (direct sequencing),

O
N

stg
o
=)

=
ity

b

Tagman PCRE{[15,

4],
[ 71, Locked nucleic

16], AAIXtollel24 Y (probe dissociation analysis)

acid—modified nucleotides (LNA) probesg [18], HEl R M XS 013 2 & 2ol
XS & A MBS B (allele-specific competitive blocker PCR, ACB)[19] el
MALDI-TOFE [20] S0l 2J&Z0 &850 QUCH 0 & BAEES SgEaL
HMEISEO| JI2Hez IO 24 IIss JIHoZAN &==0otH &
HE DNAE DX BAIE X&Eict= SHHE JtA D UL 0o Hioh = A
TFUHAM EotEe AE UHERIXNSOISEHSLAAMPSH-SlsdZHES
ZHMEX %22 o2 AE PCR BtE0l 0/1E5t22 sHdt =& 2 FA
AR &8 02l HIEs 22 = A= EF0 A
JAKZ2 VB17FE QIZGHAH EEo)| AdiMeE =2 2EE ItXle ZA JI
20l ER06tCt &J| ZAtE = JI2&82 PCR HHIBH2Z JAKZ2 V617F H©
0l 4= = U= dAMEE2 PCR-RFLP, ASP, ARMS Ze2l1) ACB S0l
AULL 0 = ASPLt ACBE HI2l8t PCR-RFLPIt ARMS= BHEZHEOZ =
HH0l HERALY Hlgs S8 = UL JIE 2100 2ot HFNE
=H&8, PCR-RFLPY, ASPE, ARMS 12/ ACBHYZ2 DI2d&s= 2
20%(5], 5%[21], 1.5%[5], 1~2%[14] el 1%[19]0ICt. & HF0UA
SH2AYO UAdT= 2%=2

AE UHERINSOISES2LHMESE-SH
2

=
SUECZE FHOH UZEE ZEULH
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SM 100% 50% 10% 5% 1% 0.5% 0.1% 0%

+— 364 bp

«— 203 bp

Fig. 1. Detection limit of the conventional allele-specific PCR assay (ASP).
DNA from the HEL cell line (homozygous for the V617F mutation) was
serially diluted with DNA from a JAKZ V617F—-negative sample confirmed by
BsaXl-treated nested PCR and amplified in the ASP. The 364 bp of PCR
product is an internal control and 203 bp is an mutant specific product.
Percentage above each lane indicate percentage of DNA of HEL cell line.
Detection lower limit of conventional ASP was 1%. The marker (SM) is ¢
X174/Hind Il DNA size marker (TaKaRa, Otsu, Japan).
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Fig. 2. Primers design for direct JAKZ2 V617F allele—specific PCR—Melting

curve analysis



(A) 0.1% V617F-positive sample (B) V617F-negative sample

Fig. 3. Result of BsaX|-treated nested PCR and direct sequencing
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Fig. 4. Melting curves of direct allele—-specific PCR
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Fig. 5. Detection limit of the direct allele-specific PCR assay (ASP).

Buffy coat lysate from the HEL cell line (homozygous for the V617F mutation)
was serially diluted with buffy coat lysate from a JAKZ2 V617F—-negative
sample confirmed by BsaXl|-treated nested PCR and amplified in the ASP.
The 118 bp of PCR product is an internal control and 203 bp is an mutant
specific product. Percentage above each lane indicate percentage of DNA
of HEL cell line. Detectin lower limit of direct ASP was about 2%. The
marker (SM) is ¢X174/Hindlll DNA size marker (TaKaRa, Siga, Japan).
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Fig. 6. Detection limit of the direct allele—specific PCR assay (ASP) and
melting curve analysis.
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