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Establishment of a universal fluorescent multiplex cPCR
method for detection of copy number variations in mice
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[ Abstract)

(¢PCR) detecting method of copy number variations (CNVs) for the population of chromosome 1 substitution strains from

Objective  To establish a high throughput general multiple competitive polymerase chain reaction
wild mice. Method The selected 14 loci, including 11 CNVs on chromosome 1 and internal control loci on other three
chromosmes ( Chr 7, Chr 19 and Chr X) , were detected based on the universal fluorescent primer multiple competitive pol-
ymerase chain reaction. All specific cloned plasmids were constructed as competitors. Results  Altogether 11 CNVs were
designed in one panel, and the copy of Chr X accurately reflects the gender. Conclusions A rapid and high-throughput
fluorescent multiplex ¢PCR assay is established which can be used for detection of copy number variations on chromosome 1
in mice.

Copy number variations, CNVs; Competitive template; Universal fluorescence primers; cPCR; Mice
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Note. A and a represent cPCR general primers ( A carrys a FAM-
fluorescein). B and b represent cPCR specific primers. C and c
represent primers for the construction of cloned plasmid competi-
tors, C represents chimeric primers which have two extra bases in
the bulge. B and C represent the ¢PCR diagram.

Fig.1 Schematic diagram of the primers and ¢cPCR

principle
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Tab.1 The specific primers of 11 CNVs and 3 internal control loci for cPCR

Refafh [AE LW -37)
Chr. Position Upsream primers

. : 7N
B -37) K
. Product
Downstream primers .
size/bp

19 27915739 -27916361

TTCGTCCGTTCCGTCTACCTGCTTCTTTAGTGGGTCCGTCAT
175175127 -175176148 ~ TTCGTCCGTTCCGTCTACCTTTCTCCCAAACCCTTTATCTAC

GTTCCGTCCATCGTTCGTCTCTGGGTGTCCTGTGATTACTCTG 132
GTTCCGTCCATCGTTCGTCTTGGGCCTTAAGTCATATCAAT 149

141954657 - 141955281 TTCGTCCGTTCCGTCTACCTTAGAAGAAGTCGTGCTGGCAATAG ~ GTTCCGTCCATCGTTCGTCTGTCGTGGCGTTGTAAGGTAATG 161

103039160 - 103039780  TTCGTCCGTTCCGTCTACCTTTATGTGTCATAGGCGGAGAA

GTTCCGTCCATCGTTCGTCTGCATAAGGCTTGGGTTCACT 176

105432160 —105432782 TTCGTCCGTTCCGTCTACCTCATCCAAGTTGGCATCCCGTTAT ~ GTTCCGTCCATCGTTCGTCTTTACTGGCAGTGTTCACGCTCAAA 186

168146833 — 168147454  TTCGTCCGTTCCGTCTACCTAATGAACAAGCCCTGATACAGA
TTCGTCCGTTCCGTCTACCTCTCTGTGCTCCTTTGGTTGTTGT
137195154 —137195775  TTCGTCCGTTCCGTCTACCTGGACTATGGTGGGCTATGACTC

GTTCCGTCCATCGTTCGTCTCAGCCTGGTCTACATCGTG 215
GTTCCGTCCATCGTTCGTCTATGTGGGTGAGGCAATGGTT 232
GTTCCGTCCATCGTTCGTCTAGTTCTTTGATTCTGATTCGGATG 240

175354538 —175355160 TTCGTCCGTTCCGTCTACCTAATTTGGTTGGGTTGCTAGGCTA  GTTCCGTCCATCGTTCGTCTATTCTACAACTGAAGCGGTACGTGA 251

141896999 - 141897619  TTCGTCCGTTCCGTCTACCTCTGGGCTAGTGAAGTACACGA

1
1
X
1
1
7 99758205 —99758827
1
1
1
1
1
1
1

GTTCCGTCCATCGTTCGTCTGGGCACAAGACTTCAATCAGT 285

38162123 -38162746  TTCGTCCGTTCCGTCTACCTAGCCAACATTCTCTATCAACCAC GTTCCGTCCATCGTTCGTCTTTGACTGTCTGGGCCTATCA 295
173496351 —173496972  TTCGTCCGTTCCGTCTACCTCTTTCTCACTCAGGCGCATGA GTTCCGTCCATCGTTCGTCTTTCTGGGCACTGCGGTGTA 312
112484891 — 112485514 TTCGTCCGTTCCGTCTACCTCATTGACTGGCACAACTTTAGACC  GTTCCGTCCATCGTTCGTCTCTTTAGTCTCTGGGCCTCTATGG 331

90003704 ~90004326  TTCGTCCGTTCCGTCTACCTTCAACCTGCCCTCTGTCTACCT — GTTCCGTCCATCGTTCGTCTCATGATTGGCCTGGGATATIC 354

R2 MHETEAEBORE R R RS
Tab.2 The primers for the constrution of cloned plasmid competitors
efaff o A (S -3 FUESIIGS -3 PR
Chr. Position Upsream chimeric primers Downstream primers Rroduct
size/bp
19 27915739 -27916361 GCTTCTTTAGTGGGTCCGTCATtCATAGCCTGGTTITATTG CTGGGTGTCCTGTGATTACTCTG 94
1 175175127 - 175176148 TTCTCCCAAACCCTTTATCTACAAgTGGTGTACTTCCTACAAT TGGGCCTTAAGTCATATCAAT 111
1 141954657 — 141955281 TAGAAGAAGTCGTGCTGGCAATAGGAcaCAAGATATTGCTAATATC GTCGTGGCGTTGTAAGGTAATG 123
X 103039160 — 103039780 CTCTGTGCTCCTTTGGTTGTTGTetTTCTTCAGTGTCTTGTCT ATGTGGGTGAGGCAATGGTT 138
1 105432160 - 105432782 CATCCAAGTTGGCATCCCGTTATGACctCTACCGGGAAGCTATTTC TTACTGGCAGTGTTCACGCTCAAA 148
1 168146833 — 168147454 AATGAACAAGCCCTGATACAGAGTacACAACTCACTGAATAAAA CAGCCTGGTCTACATCGTG 177
7 99758205 — 99758827 TTATGTGTCATAGGCGGAGAACtTCACCTTAACCTTCTGAT GCATAAGGCTTGGGTTCACT 194
1 137195154 - 137195775 GGACTATGGTGGGCTATGACTCTAatATCTCAGTACTCAGGAAG AGTTCTTTGATTCTGATTCGGATG 202
1 175354538 — 175355160 AATTTGGTTGGGTTGCTAGGCTAGAgaGAACTGTAGGAATCTATC ATTCTACAACTGAAGCGGTACGTGA 213
1 141896999 - 141897619 CTGGGCTAGTGAAGTACACGAACicTCACATGGGGCCCATGGG GGGCACAAGACTTCAATCAGT 247
1 38162123 - 38162746 AGCCAACATTCTCTATCAACCACTGtaTATCTTTCAAACAGTTCC TTGACTGTCTGGGCCTATCA 257
1 173496351 — 173496972 CTTTCTCACTCAGGCGCATGATAgcGCACGGAGGTTTTCTCAA TTCTGGGCACTGCGGTGTA 274
1 112484891 - 112485514 CATTGACTGGCACAACTTTAGACCTTigTGCCATGAGAAAGAACAT CTTTAGTCTCTGGGCCTCTATGG 293
1 90003704 —90004326 TCAACCTGCCCTCTGTCTACCTCTicTCAGAGGTTTCCCATGCT CATGATTGGCCTGGGATATTC 316
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ARl A BE R IR PR 5 1
1.6 FHiE cPCR
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mmol/L) 3 pL, E F{#ESI# 0.05 wm/L, BSA (10
mg/mL) 0.28 pL, a4 M TR AR , DNA BAR 10
ng/pL, Taq DNA Polymerase 0.5 unit, S 551
95°C 2 min;94°C 30 5,57°C 90 5,65°C 60 s,28
3£ ;68°C 2 min( &l 1B-Stepl) ,

W HPOET ) PCR KR (5 pL) 135 10 x PCR
buffer (30 mmol/L Mg>*) 0.5 wL, dNTP mix (2.5
mmol/L) 0.75 pL, B FHEGI4 0.05 wm/L, BSA
(10 mg/mL) 0.07 pL, Taq DNA polymerase 0.5 u-
nit, W 244 :94°C 30 5,57°C 90 5,65°C 60 s,5 4~
PG ;68°C 20 min( & 1B-Step2)

1.7 EHEEHEK

PCR 7=# 1 uL, il A 8.6 pL i Hi-Di A1 0. 4
pL Y DNA 73 FhrifE, I35 1R 5) 281 . i ABIL il
#3730 ( Applied Biosystems) 73 HTFEAS . H Ge-
neScan Analysis® 3.0 Fl1 GeneMapper® ID software
v3. 2 BT (1) o
1.8 CNV fi=# %

A CNV 7 s R (B (REAS 16/ BORLIGS ) | e i
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A R B, =TT HIRHT F1BEA 1qH2. 3 — 1qH4 (TR 5 aCGH KMZEH ;€. KRBT F1 BEARTE 1qF2. 1 - 1qF2. 3 (it
J) LA aCGH KrIE5 R ;D. 4 3730 HLUKELE. OB 1qE2. 1 - 1qE2. 3 % 3730 HLUK[E,

2 aCGH F1l cPCR %

Note. A and B are the aCGH reusults of F1 mouse from Daxin and Sanmenxia strains at 1qH2. 3 — 1qH4 ( gain ). C is the

aCGH reusults of F1 mouse from Daxin at 1qE2. 1 - 1qE2. 3 ( deletion ). D is the 3730 electrophoretogram of gain; D is the

electrophoretogram of F1 mice deletion from Daxin strain.

Fig.2 The results of aCGH and ¢PCR assays
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Note. Every adjacent two peaks represent one CNV point ( the prepeak is the sample peak, and the post-

peak is the plasmid peak). Electrophoretogram of 14 ¢PCR products.

Fig.3 Electrophoretogram of POP-6 products of the versatile cPCR
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