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Qualitative PCR detection method for transgenic insect-resistant
soybean transformant CAL16
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Abstract: [ Aim] The insect fusion protein CrylAb/Vip3Da of transgenic soybean CALI6 has shown good resistance against
soybean lepidopteran pests; however, a qualitative detection method for insect-resistant soybean CAL16 and its derivatives has not
yet been established. The purpose of this study was to design a specific qualitative polymerase chain reaction (PCR) detection
primer for CAL16 transformants based on the insertion position of exogenous fragments to fill the gap in the standard. [ Method ]
Based on the insertion position and vector information published in the technical data, multiple pairs of primers were designed at the
left boundary (LB terminus) and right boundary ( RB terminus). The primers were subjected to specificity testing, amplification
reaction optimization, sequencing verification, robustness testing, sensitivity testing, and detection limit testing. [ Result] The data
showed that the primer combination CAL16-F/R had good specificity and robustness and that the detection limit was 0.10% , which
met the requirements of relevant transgenic molecular testing standards. Eight genetically modified organism (GMO) safety testing
institutions in China were able to replicate the test results. Therefore, this method can be used in the testing industry. [ Conclusion]
The establishment of a qualitative PCR detection method for CAL16 in transgenic insect-resistant soybean provides technical support
for the safety supervision of this transformant and its derivatives in China.
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Fig.1 PCR primer position of insect-resistant soybean CAL16 transformant
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Table 1 Eight pairs of PCR amplification primer combinations and sequences

%% Number EM 5[4 Forward primer

JZIn1514) Reverse primer

1 LB-F1: ACATCTCACTACTTTCATTCTTGCC
LB-F2: TTCATTCTTGCCTTAGGAAGT

LB-F4. AAATCAAGACATTTGTTGTTAGGT
LB-F3; TCAAGACATTTGTTGTTAGGTTTT
RB-F1: AATGGCGAATGCTAGAGCAGCTTGAG
RB-F2: AGATTGTCGTTTCCCGCCTTCAGTTT
RB-F3: CGCCCTTCCCAACAGTTG

RB-F1: AATGGCGAATGCTAGAGCAGCTTGAG

0 N N W B~ WM

LB-R1:
LB-R1:
LB-R2:
LB-R1:
RB-R1:
RB-R2:
RB-R2:
RB-R3:

TAAAAACGTCCGCAATGTGT
TAAAAACGTCCGCAATGTGT
CGTCCGCAATGTGTTATTAA
TAAAAACGTCCGCAATGTGT
CAAGAATAGTGGACATGTGACTTATG
ATAATGGTAGAATCCTTGGAGTTG
ATAATGGTAGAATCCTTGGAGTTG
TGGTAGAATCCTTGGAGTTGGA
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2 83| MAFRMERIEFE EH DNA RERE LG TR B3
Fig.2 Eight pairs of primers were specifically screened and amplified at different concentration ratios of genomic DNA
A8 XTI AE DL B No.2 SIHIP AR C: No. 7 ST AR . AN RO EKR 2 1R,

A Amplification of eight combinations of primers; B: Amplification efficiency of No.2 primer; C: Amplification efficiency of No.7 primer.

Each reaction is repeated twice.

0.1 pmol'L* 0.2 pmol-L*

0.4 pmol-L*!

0.6 pmol-L* 1.0 pmol-L™*

Bl 3 CAL16-F/R 5| ¥7ERRREFEETH PCR ¥ %R

Fig.3 PCR amplification efficiency of CAL16-F/R primers at different concentration
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Bl 4 CAL16-F/R 5|¥17E A B4 s po4s Sk

Fig.4 Specificity of CAL16-F/R primers in different materials

A IFRUEREN Lectin #3915 00 ; B CAL16-F/R 5144 8454 1 ; Blank . 2

25 FIXF B (ddH, 0) 5 —CK: B XT B8 ( CAL16 F ik ik

SEMRSEAC) 5 +CK FIYEXS I CALL6 FHYEREALIA) ; GMO: #EHEH s Non-GMO . JEHE I
A: Amplification of the internal standard gene Lectin; B: Amplification of CAL16-F/R primers. Blank: Blank control, ddH,0; —CK: Negative control

receptor parent; +CK: Positive control, positive transformant; GMO: Genetically modified organism; Non-GMO: Non-genetically modified organism.

bp
(FNBIB LR TTCATTCTTGCCTTAGGAAGTTATCTTTTACTTGATCAAATGATCATGTGAACACAAGTCTTTAAAATC A
(LR BN WA T TCATTCTTGCCTTAGGAAGTTATCTTTTACTTGATCAAATGATCATGTGAACACAAGTCTTTAAAATCA R
AR BB A GACATTTGTTGTTAGGTTTTTTTAATTTCTATTGTTTAACGTTATTATTATTACTGCAAATATTTTGTT 140
(NRIBNIN A GACATTTGTTGTTAGGTTTTTTTAATTTCTATTGTTTAACGTTATTATTATTACTGCAAATATTTTGTT 140
INREBE R |GCTACATGTTGACTGATTATTTCTTTATATATAACTCATTGATAAAAGATAAGCCTGGGAAAATATAATARAW
(RIS NWANGCTACATGTTGACTGATTATTTCTTTATATATAACTCATTGATAAAAGATAAGCCTGGGAAAATATAAT AR
(UNRGRERENCAAAAACAATAATAGTGGACAACTTAATAACACATTGCGGACGTTTITAR 259
(AR TRV CAAAAACAATAATAGTGGACAACTTAATAACACATTGCGGACGTTTTTALN 260

B 5 CAL16-F/R 5|4% 38 5 B H 7 51 b Xt
Fig.5 Sequence alignment of CAL16-F/R primer amplification fragments

A
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1000 »

0.050% CAL16

400 »
200 >
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1000 > 0.050% CAL16

400 »
200 »

0.025% CAL16 -CK

0.025% CAL16 -CK

Blank

Blank

6 ¥HKE CAL16 &Lk PCR 7 RBEMR

Fig.6 Sensitivity test of PCR method for insect-resistant soybean CAL16 transformant

A IFRIESE Lectin 3391500 ;B 514 CAL16-F/R §™ 3955 ; —CK .« B % I ; Blank . 2

25 X (ddH,0)

A Amplification of the internal standard gene Leciin; B: Amplification of CAL16-F/R primers; —CK: Negative control; Blank: Blank control, ddH,0.
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IR IORSISER ARSI SEGRN /S SR 98208 21 22

39 40

45 46 47 48

65 66

7 FLHEKE CAL16 LK PCR 77k 4 H BRI
Fig.7 Detection limit test of CAL16 transformant in insect-resistant soybean by PCR method
A IFRHESEIN Lectin §" 315 1L B CALI6-F/R BIHI 9 BEEOL, 1~20.23~42 45~64 NFALIKKEA 21 22 43 44,65 .66 475 1% I,
A: Amplification of the internal standard genes Lectin; B: Amplification of CAL16-F/R primers. 1-20, 23-42, and 45-64 were
transformant samples, and 21, 22, 43, 44 65, and 66 were blank controls.

3 9 10 1112 13 14 15 16 17 18 19 20 2 3 5 3 9 10 11 12

-CK

9 1011 12 1314 15 16 1819 2

0.05%
CAL16

8§ 9 1011 1213 14 1819 20 2 3 5 78 9 1011 121314 151617 1819 20 2

1.00%
CAL16

=]

3 2 7
9 10 H12 430 e 3 4 5 8 9 1011 121314 1516 17 18 19 2

8 9 1011 1213 14 15 1819 2 = =
3 9 1011 121314 1516 17 18 19 2

9 10 11

8 9 1011 121314 1516 17 18 19 2

8 HAKXE CAL16 #{L{k PCR 5 iE i@ itk
Fig.8 Robustness test of PCR method for insect-resistant soybean CAL16 transformant
A B L PCR A L AN BRHEREIN Lecrin 373817005 B 5240 B 1 AT PCR A 1 A5 CAL16-F/R 3144 1% DL ;
G S5 53 2 F PCR AX 2 A8 AARIESEIN Lectin 41500 ; D 555 51 2 JH PCR 4% 2 &0 CAL16-F/R 5499 Mt oL
-CK.0.05% CAL16 Fil 1.00% CALI6 F:ih 45 20 £33,

A: Experimenter 1 used a PCR machine 1 to detect the amplification of the standard genes Lectin. B: Experimenter 1 used a PCR instrument 1 to
detect the amplification of CAL16-F/R primers; C: Experimenter 2 used a PCR machine 2 to detect the amplification of the standard genes.
D. Experimenter 2 used a PCR machine 2 to detect the amplification of CAL16-F/R primers.

Twenty samples of —CK, 0.05% CAL16 and 1.00% CAL16 each.
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Table 2

Cyclic verification for the transformant PCR detection method for CAL16

FEfh 2K Sample name

1 2 3 4 5 6 7 8

25 A%} BR Blank control

BA 4% BR Negative control

FHAHEXT IR Positive control

1.00% CAL16 K& 1.00% CAL16 soybeans

HAb 5% I KR G IRAE Other transgenic soybeans mixture samples
L F R TRFE Transgenic corn mixture samples

TR R K AETRFE Transgenic rice mixture samples

T FL R AETR AR Transgenic cotton mixture samples

HL LRI SRR AE Transgenic rape mixture samples

AEE IR KRG IRAE Non-transgenic soybeans mixture samples
0.05% CAL16 K5 0.05% CAL16 soybeans

“HTFORBITESR, < - FORBITESR 1~ 8 FoR 8 AL,

" +" indicates a positive result,

3 W54t
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" =" indicates a negative result, and 1-8 indicates 8 testing institutions.
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