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[ Abstract]  Objective To establish a sensitive droplet digital PCR (ddPCR) assay for measuring the proviral
DNA load in PBMCs ( peripheral blood mononuclear cell) and tissues from SIV-infected animals. Methods According to
the standard gPCR method , we first optimized the annealing temperature of the droplet dPCR, and then determined the
detection range of the ddPCR. This was followed by correlation analysis of ddPCR and qPCR via detection of the 10-fold
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serially diluted pGEM-SIVgagd77. We repeatedly tested 7 DNA samples extracted from PBMCs of SIV-infected monkeys to
study the repeatability of the method . Results The annealing temperature of the ddPCR was determined to be 60°C and

the detection range was 0.3~3.96 x 10*copies/pL. The correlation coefficient of ddPCR and qPCR was in the range of
0.9981. Conclusions We established an absolute quantitative method for SIV DNA analysis based on droplet dPCR. This

method can be used to accurately quantify the proviral DNA load and represents an effective technique for the measurement

of viral reservoirs in SIV research.
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Figure 1 Histogram of total droplet number and

histogram of test results

I, r=0.9981, &8 1Z K M J7 % AT §E, 1copies/pl
FrufEdh H qPCR J7 iR A6 ( WLIET 3b) , ddPCR 771k
IR 7R B, B AR A S FLAS It $5 e, {3 B
WAmE L2, F It e A AP ( W 2)
2.4 BEREN

35dE ] ddPCR & qPCR P FH 5 4600 1 7
5y SIV JEYeHk PBMC ) DNA ¥4, ddPCR & #¢
A CVEA T 1. 34% ~ 16. 13% 2 [a], B 25 42 D1 %L
W7 S RO WG K, {H (1. 7+0. 14) copies/pL
DL B REAS R I A7 S5 R AT 10% , WoR T R 47
MR, S6.S7 HYKL I 45 R /NTF 1copies/ L,
CV KT 15% (W 3) .

3 ifig

SR BRI ALIR IS TE B9 B il A7, 2 H
B SR YT i B B A 0 fof o Al Al o 2
A28 1 R/t A5 JC 3B 80, 5 =X PCR #£
AR—HF PCR A RIHELUOR, Bl TIRE, AR
TR B 12 R I SR 9O E B PCR H0R &
RERS 3T T3 FRr R AR A 1 15 DB, AN G {8 K%
PR, SEOL T R R S B Ae e, JC G
AERAE TR T FE b 43 BC RIS | HAE A= 1 15 25 951
SR FH K R0 f A DA ST B
ZRE AR SE R F R R ) L K 4% DLBSORg - 45

ARG, A 22l T X dPCR Jrik,
AT E R AL SIV DNA #5 D%, 25 R BIR7E 0.3
copies/ L ] 3.96 x 10*copies/wL 3L [ N, BE1%
SLHARY R RRY . 5 gPCR ML, R
JEIEALRAF— 2, (HREE REA P DUBI R AR,
30 dPCR 45 SR AZ 57 J3 o 3 S WY Sl Jin e, A ) 45
RANKAGRE o QRFEASE DUBGE A 1 BR, dA
RESC AT 241G, o 20k FL kA7 B B i PR A
ddPCR BRZINTE L 7%, n] BE AN B T 2 HEA
PEATAR R BEAT 5%

T30 AR K, B B 2 dPCR 52450
TR W B X AR N L HOREEOR B il
RN BAE I R 2 2 R R 5 T R AR 4512 T
REF AR NI W STl AR A8, AR S22 PCR Joik
IEHY Y, X SEERAE T RE IR 1 I AR 15 S
RABAE ], AHAE D —TH X4 EOAR, i X dPCR
I 25 GRS R T AR K I s | %o 300 9 7
ot 7 P S L SR A K o) 47 AR A A 3R
WEWTFE PSR B S 2 W S SR AT SR B R
PR,



30 P F A R R 2 2020 4E 5 A5 30 %45 5 1 Chin J Comp Med, May 2020, Vol. 30, No. 5

500 R2 10 1ERVIFE pGEM-SIVgagd77 Bkl b qPCR &
. ddPCR A& 25 5
450 Table 2 10-fold serial dilution output of pGEM-SIVgagd77
M detected by ddPCR and qPCR
% 2 i i ]
835 400 o . . ddPCR # U ( copies/ wL) (x+s)
< R sopies/ L P
=g .:::::.: JFOHL (copies/l.) aPCR ddPCR measured
® 5 it
350 - i Neg - No call
A 1 - -
A 10 + 0.30.03
30 ' S : 102 + 4.34+0. 59
57 58 59 60 s T
R . 10° + 27.00+2. 55
K () 0 :
Annealing temperature 10 + 416.53+8. 60
10° + 4696+101. 8
F]3E RO AR ;
B2 ddPCR Z:IEJ:L‘)( /JmETj{JQ J;E pGEM-SIVgagd77 105 + 396007920
JETRL IR $5 DL A 45 R 107 + No call
Figure 2 Copy numbers of pGEM-SIVgagd77 detected by TE . “No call” s 48 H 7RISR = . K 45 50 A B4
ddPCR at different annealing temperatures Note. “No call” , The test results were beyond the detection range. “ =",
The test result was negative
. Neg 110 0 e o 00 100 10 b
. 3 6=
15 000 - 33
227 4 =0.998 4
E.E g P<0.0001
R
10 000 - ZE3
= REZ 27
w2 W8
ey 2<9
&3 53
50004 ? g Sy e B 6 H
2404 % = 2
qQPCRAEH i1 FUREDN AR BE (copies/ul.)
plasmid DNA concentration measured
0+ t t t t t by gPCR measurement Ig
0 50 000 100000 150000 200 000 250 000
(e E o

Event number
Ha: 10 £ BRIV B pGEM-SIVgagd77 FORibRUE R dAPCR 38 —Z4EHS K ;b ddPCR  qPCR WIRFAGIN J5 B AH S PR TEA |
3 BRI — AR B AN RS I A G VA
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Figure 3 One-dimensional scatter plot and liner correlation analysis
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S2 843. 00+52. 40 6.22 23548. 00+526. 00 2.23
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Note. “=", The test result is negative, N/A ,no data.
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