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Multiplex PCR Detection of Exogenous Gene in Transgenic Mice
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Abstract: Focused on detection method for transgenic animals and its standardizations abroad in
this article. It is essential to administrative regulations of transgenic animal and label of transgenic
animal food. Extracting genomic DNA from mice tails by alkaline lysis method. The positive mice
were screened by detecting of several transgenic elements such as cytomegalovirus (CMV) pro-
moter, hGH polyA terminator, transmembrane protein 66 (Tmem66)target gene with multiplex
PCR method, as detecting mice endogenous GAPDH gene. The process of the multiplex PCR re-
action was optimized,such as the optimal annealing temperature and the concentration of the PCR
buffer, simultaneously studying the effect of reaction rate on multiplex PCR. The results showed
that the multiplex PCR method was simple and accurate to detect transgenic elements of transgen-
ic mice, which offered us useful experience for developing the typical testing standard of trans-
genic mammals and its drived food.
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Table 1 List of primer sequences
LE N 5194 i SIS —3") RAKRE/C PR/ bp
Gene Primer Sequence Annealing temperature Products size
GAPDH-F GCCAAACGGGTCATCATCTC
GAPDH % 60 493
GAPDH-R GGTCCTCAGTGTAGCCCAAG
CMV-F TACATCTGCGTATTAGTCATCG
CMV B 31 60 179
CMV-R sGCGGAGTTGTTACGACATTTT
PolyA-F TGGCACAATCTTGGCTCACT
hGH polyA & |k F 60 235
PolyA-R GCAGTGGTTCACGCCTGTAAT
B-globin PN & F Betm-F CTTCTGAGTCCAAGCTAGGC 60 301
/ TmEm66 % Betm-R GAGTGCTCTGAGTATGGCGG
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1.4 DNA HyI2EX

BN YY) 0.5 cm B F 1.5 mL Ependorf
LA A 500 L SDS 2 f# K (10 mmol « L !
Tris-HCI pH8: 0.5 mmol « L' EDTA pHS8,0. 75
mmol « L' NaCl, 5 g+« L' SDS),10 L &HHH K
(20 mg - mL""), 55 C/RIFEHMEG T, ¥
THALLT (0 20 20 B 4% SR A0, 18 % 250 pL 2R
By /A (1 1 ARRU ) . 818 | F BiE1E 4] 6 min
247,12 000 r » min ' B> 8 min, Z EEVE R ULIE,
HR T TE %% . FT 0. 8% By M e 1 v Tk 4
INERIEH A DNA R 5 . 88 I IR R G iR . %
B I 22 S0 2 DNA ¥R BE e i F — 20 CIRAF 4%
s
1.5 RRERMEEERSAE— PCRET

PCR Wi & % :10 X PCR ¢ phiig 1 pL, dNTP
0.2 pL BIYHEEE N 0.2 ymol « L', Btk DNA %y
50 ng,rTag DNA R4 0. 1 pL. i ddH, O 224k
10 pl,

PCR J W 25 1F:95 CHlZEPE 5 min; 95 C A2
30 s,56~60 CREERLEIR K 30 .72 CHEM 30 s,
30 MEH; 72 C 5 min, B 3 pL PCR /=47, H
1. 8 0 3 B A6 Mg v, K A I
1.6 PCR F=#5EENF

¥ 100 pL PCR R W5 EHZ MRIR & )5,
2. 0 Vo B R WE B Jic Fi Tk o L Ak 2B R 4 % 3 B i 0
J5E DNA [o] 503 5 & vl B 647 il v Be & T/A
T IE R (B pGEM-T Easy vector g iRk 7 &
PR L B A VR AR . T8 1 B0 07 2 Pk BB T I L R
PREGFRILY KRG SR 4 h, T PCR A, BA 1 18 V3%
b Bt BB LW A I 3T s 5L .
1.7 %EPCREMNERRT HEEGMREL

% & PCR R 20 uL KW K % : 10 X PCR 2%
ML 0X 11X 1.2X 1.3X 1.4 X 1.5 X)) 4
B 2.2.2.2.4.2.6,2.8.3.0 uL.dNTP 1.0 plL.,
GAPDH ,Betm, PolyA ,CMV {£ % 5| # 24 ¥k i 1
3 pmol ¢ pL 'L B 0.5 pL (5| ¥ I A7 uk B ol 10
pmol « pL™ ") & DNA #J 100 ng,rTag DNA %}
A1 0.2 pL(1 UL ddH, O BAMRFH 20 pl,

PCR R 45F:95 CHiASPE 5 min; 95 CARE
30 s,56~60 CIREERLEIER K 30 .72 CLEfh 30 s,
30 ME¥F ;72 'C 5 min, B3 pl PCR =49, 2 % 3
RWEEERE 120 V HLYK 30 min K510,
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DNA $EICE BR & 5, HUA5 Rl 7 — 2 2 B
AL Ty, BB R JC TR BT R 08 T 28 TG Y
Mls, AT ERRZERG e T kA ERS
DNA 75437 25 . F T2 .

PRI B DNA 2 4% 82 i 7 3R, DNA & i
1E 300~1 100 ng * L', ODys /ODyg FUL{ETE 1. 8~
2.0 Z M £F 5 PCR RN 2R (B 2)
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NS 5L IR 2% R S U WD S Al 0T o R4, I A T
PCR Sz 1 (9 52 . 2 A B PR BRI JC B i 254 9731
PHAE RS DU AR & SE R B nf 3l Him 4. o TR
UEP 44 25 L ME AR L 5 A 35 TR 8 T T O
CMV . Betm Fil Poly A | /5 45 5 5 A= 7= bt 5% 5& K/
LAY kL 7 81 EE . 100 % [/ P s GAPDH 5 Gen-
Bank /N GAPDH K JE %) 100% [@ . 5%
FEW L TE 56~62 C il B2 A0 33 1B 45 5 | i ¥ i A5 3
R4y PCR #3845 4L ()& 3).,

1 2 3 4 5 6 M kb

1.2. % BB/ BL DNAG 3.4, 6 5 9P /) B
DNA;5.6. B A RI/NE DNA; M. 100 bp marker

1,2. DNA of transgenic positive mice; 3,4. DNA of
transgenic negative mice;5,6. DNA of wide-type mice;
M. 100 bp marker

E 2 EEZH DNA

Fig.2 Genomic DNA

2.3 HERBSSZEPCRKENER

U LAZE Southern % A2 6 Ay BH A4 B4 /) BRI
FL IR 2H R K6 AR 5 (DIG High Prime DNA and Detec-
tion Starter Kit I,Roche) ,Southern 223z % % LI 4,

DA A b A 5 TR /0N B8 B s Sy A P % B 3 3
DA DR B P /0N BRI B A A8 () i 3R /0N B B PR X
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2800 5 B UE 100 26 [ U8, 2 AN B M X B3 A GAP-
DH By 4 (B 5,
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GAPDH bp
500
493 —» 400
bp
Betm
400
301 300
bp
PolyA
300
235 —» 200
bp
CMV 200
179 T

1~6. Tm 435k 56.56.6.57.2.57.9,59.3,60.1 C;
7. FHMEXT R 8. S AT R M. 100 bp marker

1—6. Gradient annealing temperature of each line are
56,56.6,57.2,57.9,59.3,60.1 C; 7. Negative con-
trol; 8. Blank control; M. 100 bp marker

B3 ES|¥RE#HE PCR ¥ E

Fig.3 PCR products amplified from gradient annealing

temperature with each primer pairs
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2.3.2 KRRk EZHE PCR 5Zm X5
Hoff PCR B OBk BERRBE Ry 1. 0 X 1. 1 X,
12X 103X 104X 15X, B 20 pL {7k 2 43 51 m
B 2.2.2.2.4.2.6.,2.8.3.0 pl. 458 BRAE
VEE 110 22 P ol 2 90 1) N 7 1 45 AR AR BAEL, I [
7,

2.3.3 AR E X 2 8 PCR fysgm g
M2 & PCRAU R Y5,y 17052 22 fInAe i 28
P IR 5 W F 20 B 20 L, B8 AR TR] A S0
FLFL,PCR A A il 1 h 27 min 38 s 52§ 1,
PCRY B 1h12 min7 s, fH2% 15 min 31 s, 4%
SR F H PCR AL A ¥ 8 a% 1k PCR AL B 1)
I A2 PR R 22 (&1 8).,

3 i i
Z % PCR &1 ¥ — [ 4 3% Z A4 1),
HAK VB ER RS WIER N Z Y R

1. Fiki;2. SH;:3. FIREIEFEANR 4. B
X

1. Plasmid; 2. Blank; 3.
transgenic mouse;4. Negative control
4 Southern &% £ R

Fig.4 Southern blotting
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bp
500
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3
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100

T~3. RhA: 7 i B /N B BB  BEAR 43 31 9 1 CMV
Ja 811 \hGH polyA 2 ||- 7 Fl Tmem66 3£ [H . /& 4y BH 1
X4, AE A GAPDH &K A Bk g 85 AR AE y B
Xf 5. B REDN FHME/NBLRY 2 B PCR §78456. B2
BItE/NR A2 | PCR ¥ 31,7, BARUNRA L E PCR
P8 X IE; M. 100 bp marker

1-3. Three fragments were obtained from the transgen-
ic plasmid by PCR amplification,such as CMV promot-
er fragment, hGH polyA terminator fragment, Tmem66
gene fragment; 4. GAPDH endogenous gene fragment
was obtained from the plasmid by PCR amplification;5.
Multiplex PCR amplification of transgenic positive
mouse; 6. Multiplex PCR amplification of transgenic
negative mouse; 7. Multiplex PCR amplification of
wide-type mouse;8. Blank control; M. 100 bp marker
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Fig. 5 Multiplex PCR amplification
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bp 1 2 3 4 5 6 M

493

301
235
179

1~6. Tm 43 %)~ 56.56.6.57.2.57.9.59. 3.
60.1 C;M. 100 bp marker

1-6. Gradient annealing temperature of each
line are 56,56.6,57.2,57.9,59.3,60.1 C;
M. 100 bp marker
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Fig. 6 Multiplex PCR products amplified

from gradient annealing temperature

bp

bp

493

301
235
179

1~6. ZZEwhiliv)E 10X 1. 1X 12X,
1.3X.1.4X ,1.5X ;M. 100 bp marker
1-6. Gradient buffer concentration of each
line are 1. 0 X ,1. 1 X,1.2X,1.3X,1. 4
X ,1.5X ;M. 100 bp marker

B7 ZHEKEHEELZEPCRIIE
Fig.7 Multiplex PCR products amplified

from gradient buffer concentration

A. PCRY AP 255 B, PCRAIY B P #4455 ;M. 100 bp marker
A. PCR amplification by PCR instrument A;B. PCR amplification by PCR instrument B; M. 100

bp marker
8 A EIREEEZE PCR ¥ 1E

Fig. 8 Multiplex PCR products amplified from different rates of reaction
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% # PCR ' GAPDH + Betm + PolyA +
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BLZ [ AH 22 B /N R 57 bp. Henegariu 55iAH £
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S ff R o 8 2D, Markoulatos %5 I\ O 2% #h MR 5
Xt 7 1 R SR R e s R B AR iR B T
R E B B EL SR 3 B 4 SR 2 W) % o YR B N AR
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T B A 55 A A [ AB0E 224 1 1 0 T DAAS IR 56 1Y
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