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1.2 HREDR

U HER2 &5 #% D HCC 1954 i 3L M4l , S51F
BT A AN B R L R AR A e . SRR S K
-, HER2¥5DUELIULIETE 2.0~36.0 (1) .

Table 1 HER?2 reference material information

Reference HER?2 RPPHI HER2/RPPHI

materials Nep-ul™) Acp-ul™)  Ratio RSD
NIM-HER2-A 57281.84 30 086.21 1.91 2.49%
NIM-HER2-B 17219338  30079.81 5.70 3.74%
NIM-HER2-C 566 204.87 33 469.56 16.94 4.01%
NIM-HER2-D 808 548.81 36 137.10  22.38 4.02%
NIM-HER2-E 1417 869.31 40 179.04 35.38 7.67%

1.3 {XE5iH

QX200 ffifg A= AL . QX200 i A A% Kz H
FEH TR0 AR SR A A B i () A
PR W], AHOCH I FE M A 4B o & B R (k5.
1864008) . 96 fL#k (#t*5: 0030128605) . %+
(fit*5: 1814040), F'I[CZE & PCRAY (Al .
Lightcycler 480) . J& A 40 £ Bl ) &% 5 QIAGEN
Blood & Cell Culture DNA Maxi Kit 500G (4t %5 :
13362) . HER2 HE[H S N ZHE A 5 | IR AR K3
FSESy
1.4 HER2EEJAIPCREEF X

fifi F HER2 5 R % DU kovk B ¥ (H 5 N 2 3L A
(RPPHI) ¥5 DU IE W AR, 1E R HER2 JEH#5
DR LA fE 45 21 . v Bl E 2 B 72 DNA #% DA
SRR ) A o E PR TR E Y, SRS T E bR
INRIRHEI S B 7 1, D s 45 R T R & i
M & RE /1 . HER2 3 A 51 ¥ 8 41 e B N
300 nmol/L, RPPHI [ 5| ¥k B 4 250 nmol/L,
BREFHE J 100 nmol/L, B K IELE 60°C
1.5 Zitoth

{8 ] Microsoft Excel 2016 bR, 45 R4k 45
3 [ I PR RN S5 56 % bR ME B 2 (CLSI) 45w SC 4
EP14-A3 %
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n-g
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20 BREA JE DUFE Tl P PEAS B9 BT S haE i, Ho
A8 N RN [ DA AT AR vESE RN 5 A
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2.052; g AR B, LM K2 &R
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AR RE HIE ;7 AT FEAR ddPCR 230 22 Y {E A
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Fig. 1 Evaluation results of commutability of reference I Ratio of HER2/CEP17 (ddPCR)

materials by Deming regression method
The ratio of HER2/RPPHI was used. —— : Regression curve of
clinical sample determination; ------ : 95% confidence interval of its
predicted value y; A: HER?2 reference material; +: Clinical sample. The

matrix effect is judged to exist for any “A” outside the dashed line.

Table 2 Matrix effect evaluation of reference materials

Reference % ¥ Y pred

i

95% 4 95% v
materials effect
NIM-HER2-A 191 1.86 227 4.53 0.02 No
NIM-HER2-B 570 445 532 7.55 3.09 No
NIM-HER2-C 1694 1221 1435 16.62  12.07 No
NIM-HER2-D 2238 17.19 1872 21.06 16.38 No
NIM-HER2-E 35.38 2884 29.16 31.79  26.53 No

Matrix

2.1.2 HER2/CEP17%5%:

K HER2/CEP17 J5 ik s HAm PR 45 5 an 1 2
s .
2.2 FISHZER

HCC1954 4l il & 5e B i e (113, &1 5)
HER2 JEN A CEPI7 3 IX NI LT . S elms, 16
FOEW AT L, L AE S R RY S, R
HER2 JER R334 PHAEZE 5 SO TT420 4~ 41 i
Horh CEP17/40ME N 6.7. T Ak A= 4k 20 i 2 4
Mz A EREMT (4, Kl 6), HER2JLNAICEPI7
B2l DOPIEANNES /5 [=as N =Pt DI UN
82044001, Hod HER2/CEP17 73122, HER2/
YifuECR 2.6, CEP17/4MMI%CH 213, 4550 HER2
FERY 1B

Fig. 2 Evaluation results of commutability of reference
materials by Deming regression method
The ratio of HER2/CEP17 was used. ——: Regression curve of clinical
sample determination; ------ 1 95% confidence interval of its predicted
value y; A: HER?2 reference material; +: Clinical sample. The matrix

effect is judged to exist for any “A” outside the dashed line.

Fig. 3 FISH results of HCC1954 cells
Nucleus: DAPI staining (blue fluorescence); HER2 gene: red
fluorescence signal, CEPI7: green fluorescence signal, CEPI7/cell

number is 6.7.

Fig.4 FISH results of PLCL7 cells
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Fig.5 Enlarged image of FISH results of HCC1954 cells

in metaphase

Fig. 6 Enlarged image of FISH results of PLCL7 cells in

metaphase
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AW 5% HE T 28 1 bR LA B9 505 PCR I+ B
3 W HER2 LN 41 DNA AR EYI R, TR Ny
T G R HER2 43 76 0 $2 (46 w99 2 %) 2 25 s o
YEPE HER2 11 7 5 41 B F 51 WA FAE A NS 1Y
RPPHIFEDH, R HE/E M A bRiEE, =
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RS2 HER2 SER Y 4B, H CEP17 3 HAFAEY"
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Ve CEPI7 SERAE D NS IEH B, Tl RE 2 i
BB A, IZA5 B UESE T AW 5T R RPPHI FEH
YER NS R .
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M EE M, S5 RN S MRRHEY) S G PREEARTE
PR & R B R A Bl e, ddPCR ¥ DU EL
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Commutability of HER2 Genomic DNA Reference Materials”

XING De-Chun'?, CHENG Bo”, WANG Xia”, GAO Ying?, LIU Zheng”, SUN Suo-Zhu?,
DONG Lian-Hua”", YANG Jing-Ya""

("College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
DNational Institute of Metrology, Beijing 100029, China;
ICenter for Advanced Measurement Science, PLA Rocket Force Characteristic Medical Center, Beijing 100088, China)

Abstract To evaluate the commutability between HER2 genomic DNA reference materials (RM) and clinical
samples, ddPCR and qPCR were used to study the commutability of HER2 genomic DNA RM, which can provide
traceable RM with commutability for clinical laboratory testing. 29 clinical samples were randomly measured
among the 5 levels of RM by real time quantitative PCR (qPCR) and droplet digital PCR (ddPCR). The averaged
copy number ratio of HER2 to RPPH was calculated. According to the guideline EP30 of American Society for
clinical laboratory standardization (CLSI) and the guideline WS/t356-2011 for Guideline for Evaluation of Matrix
Effects and Commutability of the People’ s Republic of China, a regression curve was drawn with the result of
ddPCR as abscissa and the result of qPCR as ordinate, and the commutability of RM was evaluated by Deming
regression method. If the test results of the proposed RM fall within the 95% confidence interval of its predicted,
it is considered that the analyzed RM is communtable; if it falls outside the range, it is considered that the
analyzed RM is not communtable. In addition, the results were compared with the ratio of copy number
concentration when CEPI7 gene was used as reference gene. HER2/RPPHI of the five RMs determined by
ddPCR and qPCR were: 1.91, 1.86; 5.70, 4.45; 16.94, 12.21; 22.38, 17.19; 35.38, 28.84, respectively, which fall
in the prediction range, indicating the five RMs are communtable. Moreover, this was confirmed by the ratio of
HER2/CEP17 determined by the two methods. However, the regression coefficient of HER2/RPPHI (R* = 0.97)
was better than that of HER2/CEPI7 (R* = 0.78) and even one group of clinical sample fell outside the 95%
confident interval. We used FISH to detect the cell lines used to prepare HER2 genomic DNA RM. The results
showed that in the same nucleus, part of chromosome 17 showed HER2 amplification in the short arm, and part of
chromosome 17 showed no HER? amplification. Additionally, CEPI7 was amplified in some cells, which
indicates it is not suitable to be used as reference gene as this will cause false negative results. This confirms the
necessity of using RPPHI gene as reference gene when diagnostic of HER2. In conclusion, the five RMs are
communtable, which can be used for the method validation and quality control in analyzing of HER2 copy
number variation in clinical laboratories.

Key words breast cancer gene detection, digital PCR, HER2 genomic DNA reference material, copy number
variation
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