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dPCR)C &SI T kAL, H 5448 SEif 20t €
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Table 1 The sequences of primers and probes

NAME Sequence(5’'—3") Tm/(C) GC/%
Forward primer AGAGGGACGAATAAACTC 52.7 44.4
Reverse primer CCCTTTGATTCAGAGAAAG 53.8 42.1

G-probe AGCAGATGAAAGGCACTGAGAA 62.2 455

T-probe CTCAGCAGATGAAAGTCACTGAGAA 63.6 44.0

R-probe TAGCCAGAGTTAATACCCTCATCG 61.7 45.8

P E DL R SEB6 Bt DL 1. 3R K IR H48 BHQL.
PCR [ WA AR I8 ik 24 i 55 (K1 24 DNA B0 % 5% 7= 4)
PR, sl Al BlES1Y, CCCTGGTC-
AAATTGCTTAACCT; F¥##5/%, CTTCCTACA-
GGCCCAAACA. dPCR i 7l LA J ¥€ #1 v Bio-rad
F=dt . qPCR A B8 38 35 741 3 Joll oA K% 6 AR W) DA %
R AF =i . o 8% PCR X (ddPCR,
droplet digital PCR) QX-200 &y Bio-Rad 2% & /% i
i@ PCR CHE KA F] T100.
1.2 A%
121 G A,
BN

BAEACEE R KMI12C 40, 3R B R4
DNA 3§ RNA, LI [R 20 5 #% 5% 7= 49 . PCR
FEY RS, 5T HmERE, WFRIEE&
M. UGB T SR iE B =W B, @i
PCR " # 3k G A, T R LK D (M1,
deletion)CCA T2 3£ X F Bt. PCR x4k H: 94°C
3 min, 94°CA¢{% 30s, 58°CiB-K 30s, 72°C i fH
30s, fH¥ 25 K.

AN LA gPCR A& ill, &F7E Cq 18
N 25~27 Yl N IR FEAE S ddPCR A IIASEAR .
1.2.1 ddPCR 434t

¥ 5. %, DNA #iH. ddPCR supermix
BO i B 20 wl B, N 2] DG8 45 2% H 8] —
1) 8 ML, 7E DG8 Z#s ik F —HF 8 ML
SN 70 wl DG i, 35 FE R ) &
HE A i R AR b P AR BN SO AR RS T, £ 2.5 min
PAEREAS 20 wl SN IRTE R . PCR #7384 ¥4k
W7 %) 96 FL PCR L, [A] B F#4 4 1 PX
IEMUE R, T PCRAX AT 3. BN 2% 1F:
95°C 10 min; 94°C 30's, 60°C 60 s, fEIF 40 IK;
98°C 10 min; 4°CIRfE. RMHIHE: K 96 FLARIA
WO BT A, FTIFEAT, X 96 FLAR FR IR fh A5

TR LL K D CCAT2 %A A B Ir)

BHATWE, SEREEATIET, R R
MR EBCASE A5t R0 S B 8 — 3 i A
M.

2 HRE5SMH

2.1 ETFIERXEMRRAIIZER % A5 A
NT X =EREZEMN, LBt T 3 MR
B 2 Mdsicd(B ). ETE la KRRk, 21
REF (R-probe) 5 G R % (G-probe) bric AH A . 7E R
HGEHTERMER N 22), TAT XY #HeX
A GAHALT X B, Uil G#REEXT T BB AL
XOEPER L. BT RURE, G R IEAE 2 5 500
Fetn (R EAL B AL T EUE). fEMAN D AR S
(¥ 2b), D- B, FLE T G- MBS AR AU
Z [E)(E 2b), RICMHLIN G- RFFR 1/2.
(@)
G-probe(HEX)
R-probe(HEX) T-probe(FAM)

G/T/D <
(W]
G-probe(HEX)
R-probe(FAM) T-probe(FAM)
G/T/D A —

Fig. 1 The strategies of probe design to discriminate
the three allelic clusters
(a) A schematic is given for the primer and probe hybridization
arrangements to show reference probe labelling of Figure 2. (b) A
schematic is given for the primer and probe hybridization arrangements

to show reference probe labelling of Figure 3.
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Fig. 2 The tri-allelic polymorphism detection based on the probe with no cross-reactivity

(a) G and T cluster distribution. (b) HEX-positive clusters (D-cluster) are shown by adding more template. The experiment design is shown in Figure la.
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Fig. 3 The tri-allelic polymorphism detection based on the probe with cross-reactivity
(a) The angel shift (blue) caused by cross-reactivity probe give white space in y-axis. Actually, due to cross-reactivity of G-probe, the T-clusters which
is both FAM and HEX positive should be orange instead of blue. The blue color is changed manually for calculation. (b) Adding reference probe could
not change the angel shift (c) D-cluster is shown. (d) Merge (b) and (c). The experiment design is shown in Figure 1b.
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Assessment of Quality of Tri-allelic Polymorphism Compassing rs6983267
Based on Droplet Digital PCR Taking Advantage of Probe Cross-reactivity”

SHEN Yang-Li, SUN Hao, CAI Wen-Chen, ZHANG Pin-Zheng, WANG Xu-Ying,
SHANG Yu-Han, SHI Lu, XIN Qian-Qian, GUO Zhi-Yi"
(Medical Research Center, North China University of Science and Technology, Tangshan 063000, China)

Abstract The detection of nuclear acid polymorphism has an important role in basic research and clinical
application. The popular methods are PCR based on probe. Probe with cross-reactivity limits the application of
traditional real-time quantitative PCR to quantitate allelic transcripts. Digital (d)PCR may overcome
cross-reactivity defects, but available dPCR machines lack discrete optical channels, which limits the detection of
more than two molecules. Colon cancer associated transcript 2 (CCAT2) is a non-coding transcript, encompassing
156983267 SNP site. Here, we report a method based on two channels droplet digital PCR to quantitate three
CCAT2 polymorphisms in one reaction. We designed a pair of primers and three hydrolysis probes including a
reference and two competing probes. We successfully discriminated between the three CCAT2 transcript clusters.
We took advantage of the cross-reactivity to provide a white space for more visible distinct clusters, although
innate rain was detected. Labelling the reference probe with cross-reactivity probe resulted in more distinct clusters

than the probe without cross-reactivity.
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