http ://aammt. tmmu. edu. cn B = ZEBE R AFRER,2021,43(8) 675

DOI:10. 16016/j. 1000-5404. 202101070

FE+AEANBEMESREF PCR MEEERTHENEE5

g BSR4 A R MR RS 1 R EBRA 400037 TP B Kk (BB S E KR
55 B BE B A B R A T 5400044 R, TR KAE SRR R B R B T E A0 AN B S RS AR
ENC e e

(=] HIY UFELAERKRETZK (epidermal growth factor receptor, EGFR) G719S 245 Jy %t 4 ,
SN T T M 98 R DR 9 A 26 X s = 4 A BT AL D7 B S 3B U S R (novel 100 000 hexagonal
microchamber chip, NHMC) (5 PCR (digital PCR,dPCR) ¥4, Jjik wHWadiftitikidE AT EGFR
G719S R7AZHY PCR Kl & &  S8)5 H] NHMC-dPCR V-S4 8 Sk FEBE 19 EGFR G719S ARif iy JFTAL
A FT BT, WAL R R R MR T PR 6E U7 5 55 43 i T NHMC-dPCR 380 40
PCR (droplet digital PCR, ddPCR ) F1 DNA 7 2 Kl 6 5] EGFR G719X 58 4% 1) fii g 4H 2L A, ik
NHMC-dPCR 7E Ifii RAEASKG IU vh i v S 53R NHMC-dPCR X EGFR G719S i1 dge I AG il ik B2 4y
3.01 copies/ pL, fr U{E 5 IR H Y ZePE 7 22 Y =0. 725X - 0. 581 *ﬁ?é%?& R*=0.984, %Ki
4 P T A A BB HE DL Rl G719S 9875 K H 55 4 BT 4R WIR G i 754 23 194. 4 copies I
22 095.7 copies, NHMC-dPCR ,ddPCR #1 DNA /3 3 Ff J5 4610 6 {ﬂll IRFEAS ) E M 2h AT E RN
100% , Horr 2 f5i] g NHMC-dPCR & 145 54 1 822. 4 copies F1451. 7 copies , HoX iy i ddPCR 2 f it 25 5
1 581.8 copies f1218.3 copies, &5 AHFFE 7 WAL R 4 Xt i i 4% R——NHMC-dPCR HA sl A
I ERAE TR 5 AR D BT T URE ) s A0 A, mI ] T o e K] 5 28 Py 246 0 123 #

(RG] BORRALE s B0y PCR G i ; 2D 578 s B R G

[FREESZES] R446.61; R730.43; R734.2 [ XEktRERG] A

Novel 100 000 hexagonal microchamber chip digital PCR for absolute quantification

of gene mutations in lung cancer

FENG Pan', GUO Mingjing', LI Gang”, XIE Tengbao’, ZHANG Liqun', LIU Fei', PU Xiaoyun' 'Center of Clinical
Laboratory, Second Affiliated Hospital, Army Medical University ( Third Military Medical University ), Chongqing,
400037; *Key Laboratory of Optoelectronic Technology and Systems of Ministry of Education, Defense Key Disciplines Lab
of Novel Micro-Nano Devices and System Technology, Chongqing University, Chongqing, 400044, China

[ Abstract | Objective To construct a novel 100 000 hexagonal microchamber chip (NHMC) digital
PCR (dPCR) platform for absolute quantification analysis of gene mutations in lung cancer based on
epidermal growth factor receptor (EGFR) G719S mutation as an object. Methods First, a PCR detection
system for EGFR G719S mutation was constructed and optimized. And then 8 concentration gradients of EGFR
G719S standard plasmids and 4 interfering substances were detected by the NHMC-dPCR platform, and the
sensitivity, specificity and anti-interference ability of the platform were evaluated. Finally, 6 tissue samples of
lung cancer with EGFR G719X mutation were detected by NHMC-dPCR, droplet digital PCR (ddPCR) and
DNA sequencing, and the reliability of NHMC-dPCR in clinical sample testing was verified. Results The
minimum detection concentration of EGFR G719S detected by NHMC-dPCR is 3. 01 copies/pL. The linear
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equation between the detected value and the expected value is Y =0. 725X -0. 581, and the correlation

coefficient is R*=0.984. Four interfering substances were tested by this platform and no positive holes were

found. The results of the G719S mutant plasmids and the mixture of 4 interferences were 23 194. 4 copies and
22 095.7 copies, respectively. The qualitative results of 6 clinical samples tested by NHMC-dPCR, ddPCR
and DNA sequencing had a coincidence rate of 100%. Among them, the quantitative results of 2 cases by
NHMC-dPCR were 1 822.4 copies and 451.7 copies, and their corresponding quantitative results by ddPCR

were 1 581. 8 copies and 218. 3 copies, respectively. Conclusion

The nucleic acid absolute quantification

technology established in this study, namely NHMC-dPCR, has the advantages of low cost, simple operation,

fast speed, and strong anti-interference ability, and can be used for absolute quantification analysis of gene

mutations in lung cancer.
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