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Abstract

Aim: The matrix qualitative reference material of genetically modified alfalfa event J163 was de-
veloped to improve the scientificity and consistency of J163 detection. Method: The J163 alfalfa
seeds verified by PCR method were used as candidates, and the qualitative reference material was
prepared by grinding, screening, stirring and freeze-drying. After sub packaging, the uniformity
and stability were tested, and the reference material was evaluated in conjunction with 8 external
laboratories. Results: The results of PCR verified by 8 authoritative laboratories were all positive
for genetically modified alfalfa event J163, which was consistent with the test results of the devel-
opment laboratory. Conclusion: The uniformity and stability of the prepared reference material
meet the technical requirements of the national reference material, and can be used for the quali-
ty control of molecular detection technology of genetically modified alfalfa event J163 and the ve-
rification and evaluation of detection reagents.
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B R AR, PSRN “HOEZ T AR, AEREE LN G M T R 2R 4E Bt
a3 (1ISAAA, 2020), 2019 4FiA%] 1.30 x 10° hm?, FEREE NEE, FEESREM[1]. REH#D
(R 8 B Bk T S E PG, X AN E K 24 4 ) T 2004 451 2005 SEHLAE T 55 35 [R5 78 (AR

U H R L DR T 75 5 & J163(7 4% Roundup Ready Alfalfa Events J163) 52 H13% [ i 11145 2 & ]
TERI)—MEEFEREE R R, BAPUEMRAIE G R 2], ERE. mEXR. &b, AR, JF
AL KRS 9 ANEFIRGFAL(ISAAA, 2021) [3], HRIFE MRS O, HRE, O REE
YRS [ 101 R R A =2 S R P 18 S P P st 0163 i R, TR ot 3k 11 1 5 1) 22 DRI i 2 )
BIEWAT o (LA 2122 5 A H-6-2014 B DRI S 7= St Js oA DU i B3 B2 70 1 4 0163 A AT A= ot Ao
SEPE PCR 779%) [41H0E T J163 & R (13538 PCR Kl /772, (H H AT Z 5 Z AL E bR dErE i, 2 E
SO [ IR e VR AR AL B, AR BRI A R R D163 (RGN TAR i 2 ANME . Ik, BRI A
TE i & J163 FMAE PERRIERE &, A Bh T R A R E R 3163 Rl RE A — Bk, HE R R
AP S E R e B DR R I R R, RIS . RTRE. B AT HG I p ke 4 SR IR
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2.1.2. W

o [ AR 2 T B RS 58 5 R 5 BT R B R R B R R ) B R 4 DNA 42
R &, KRR PCR MIX. DNA Maker DL2000. ABI TagMan Universal PCR Master Mix, 5| F1#4t H
i Sangon A A, BN EE N 10 umol/L 1) TAR R AL

2.2. HIEFE

221, EiEMEE

PEHUA S IG5 RAF I L L R E 78 0163 A7 IR ZH . DNA, 12 (Al 2122 5 A #5-6-2014 #%;
FEDRIRE A B 7= it B33 Aar DU B B0 B 4 0163 A AT A it A E P PCR T3 ) A R i der il 7 v 3k 47 46
5E o

R EZARIR I AN B A FUE DA AR R B gy, A ORI o S0 A 2 AT VAR SN/T 1204-2016 (18
W B NN 7= il A e BE R B 43 SR 6 PCR g PEAR S 7)) [5] 7 I E IR SR 26 PCR 7 VA & 75 F 1
HEATASI . %% pCaMV 35S, pFMV35S. CTP2-CP4-EPSPS. tNOS. tE9. NPTII & ¥ F i ik o ik ) 15
DA FHEEAT 520 5 PCR i »
2.22. FREHREIE

R TE 0163 Fh 72 TIE A T8, JCE T H A G TIRCE, T 24 he FEJE MRS
T J163 Fh-1- T W BSGE b, A TR, FI I VRIS OO AT WS , A 5 30 frequey/s, 384T 1 434,
fF1k 2 min, 5 AMEM. BB GRS SRR T ERACH TR 24 he {EH] 180 H ARHEEIHEAT 737 o

2.2.3. RNEERTHE
53 AIFREL 20 mg. 50 mg. 100 mg AR{ERE SRR, FEEUERZLE DNA, 4455 DNA #fE 10 5, L
SRHUF IR 5 DNA JeRBE 10 £ DNA SRR 2.2.1 e 1% il PCR J5VEBEATY

2.2.4. ¥R

2% GB/T 15000.3-2008 (FREAf dn TAE S M(3) ARAERE it E I — MR WA SE vt I73:) [6]HIFE
HEATBUREANSE) S MRS 30 o ACTRE0 AN 4°C ORAT- il 48 BF FRIRE b, BEATLAMEN 10 AMFES, SRAH 1.2.1 52 1) PCR
JiEnt FIRFE S EATRI I, DARIGHIERE 5 135 51

2.2.5. REMRI

1) K Arfa e v

B IRE R E T-20°CL 4°C, &% G s MR NZEAFBEO K. 1MH. 3MHL 641 H. 12
MHS 18 AHL 24 N H)MEURE S, RRXBENIAMEC 3 ERES, TREUFE S DNA, RA 1.2.1 #E 1)
PCR J7 AT A, R RTIN 2 U, M DA (ol 7 i Al P35 T o B ] P AR A A o

2) s itae v

eI RE S SR A A, S APERES BT 37°C. FiR(20C~25C). 4°CHI-20C, 4 HlE 0
JL 28 . 4 fL 8 R, ML RS, BRRBEIME 3 B A&, FEBUE A DNA, KA 2.2.1
SE 5@ PCR J7vE AT A, ARSI 2 Uk, A b 7 il A3 5 I B P 8] P AR A o

2.2.6. tMEEE

AHRAERE S AR 2.2.0 R 58 PCR ik, 524N Sei = & 1E e A8 10 75 sREAT o D=,
FEREEAEE ML AT AR, FR AT A A LIRS o I 8 FKEA IZARAERE & (B A I 2 45 5%
i, B — e ARBUSR M 1S5 = AT &R e
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3. R
3.1 REYIRNEE

K s BRI, EE AR R ACC 1) PCR ¥ 18493 154 bp K/hNRIZ&Hr, STHA R BERh—3L,
VLA IAF RN E SR, HIRELR) DNA & RIF, &E&T#17 PCR &l #T. J163 M &%K:F1: PCR

1843 3 241 bp KNSR, 5 UH A BOR/N—F0, T BRI A R 4 35 DR 41 A7 A 0163 i R v i B
SR J163 AR EEME. B 1. K 2.

Figure 1. PCR electropherogram of ACC gene. M: DL2000 Marker; 2-21 Alfalfa samples
1-10, with two replicates for each sample; NC: Negative control; PC: Positive control; B:
Blank control

[ 1. ACC £ [A PCR HLj%[E .M:DL2000 5 FE451T ;2-21 JkiE REHLIMELAYAE S 1-10,
BIHRENES; NC: [BMXIE; PC: FHMXER; B: AR

M PCNC B

241bp

Figure 2. PCR electropherogram of J163 event specific gene. M: DL2000 Marker; 2-21 Al-
falfa samples 1-10, with two replicates for each sample; NC: Negative control; PC: Positive
control; B: Blank control

E 2.J163 REFHEMEE PCR B%E. M: DL2000 S FEHFIT; 2-21 k& FREHihER
BT 1-10, B MERANEE; NC: FAMXTEE; PC: PHMXIEE; B: EXEE

$ 0163 fit RFFE PCR M 0007, SHIRRE T ETE 1163 HAL A4S e SIREAT U . I
SERWE 3, 25 CRAVES 2122 5/ E-6-2014 o KR B2 ™ it e g o DTS B R 700 B 4 1163 S AT
A AEYE PCR 7795 K 1163 HAL AR IR AU LU, 349 R Bt SRR BRI E 1 0163 He bk kr
St B [RIE X 1000%.
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) HRIE [ SEI 5O PCR J7VERTE fa AP i TRl . SE88 45 5 7R pFMV35S, CTP2-CP4-EPSPS. tE9
B R b4, pCaMV 35S, tNOS. NPTII ZEK LI By 1 ihsk, HE—Durscizstrl v
BRI E 1S 1163 i &R, A S H S DA AL B R Ry

3.2 RINBHE

PL 20 mg. 50 mg. 100 mg A dkn AR N EIE HURE B R HUK S DNA SRR E4 14 H 241 bp K/NII2%aH
55 3163 fh RBF M F BOKN 8, FFE 10 55 105 DNA B AT DA b 38 S0 K/ i 468, L
3o DRIGHf i A FE AR AERE b e NEORE B2 20 mg

241bp —>

Figure 3. PCR electropherogram of different sampling quantity of samples. 1, 2: 20 mg sample; 3, 4: 50
mg sample; 5, 6: 100 mg sample; 7, 8: 20 mg sample diluted 10 times; 9, 10: 50 mg sample diluted 10
times; 11, 12: 100 mg sample diluted 10 times; M: 100 bp Marker; B: Blank control; NC: Negative con-
trol

3. TE#MEBMHER PCRIEE. 1. 220 mg#&; 3. 4550 mg#&; 5. 6100 mg
S 7. 8 %920 mg HESIATE 10 £5; 9. 10 J9 50 mg HMFETE 10 £2; 11, 12 ¥ 100 mg HERHE
10 f%; M: 100 bp ladder; B: ZZAXH; N: FBiEXIER

3.3. B HRE

FE SRS AT IEAG I S5 5 WL 4, BEHLAMELA) 10 ANEES, FEANEER R E 2 NEE T J163 R KR
PCR ¥ 1, FEIKIGMY LR, Frartsh J163 & K5 TR HIEE Y 1, H PCR ¥ A BEK/NS T
W BOK/AN—8, §7 167531 241 bp KNG HAGH SR AL, RUIRE S S0 RAF, 35 b ieRe St
B AIE f EER
3.4 BEMRIE
3.4.1. EHEMEEM

Fem i e A R IR 1, ERRHRHERENE 37°C. FiR. 4CH-20°CHgfF 8 )5,
PCR R AL R R E 75 0163 fh R FHYE, UG TR bR ERE S fE—20°C~37°C 46 1F N it & fa e 1.
3.4.2. KA EREM

KR REVER IR G5 R L 2, SRR, Hil &4 ARHERE S /E-20°C . 4°CHff7 24 ™ H, PCR 1%
MR B 7S 1163 dh AR, UEHIER T ARIEREf 7] T-20°C . 4 CREEREAF 24 Do
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Figure 4. PCR electropherogram of uniformity test. M: DL2000 Marker; 2-21 Alfalfa samples 1-10,
with two replicates for each sample; NC: Negative control; PC: Positive control; B: Blank control

4. 5N PCR BKEl. M: DL2000 9 FEFRIE; 2-21 7kiEABEHIIHEAY 1-10 S+
m, BMERFAENEES; NC: AR, PC: [FHMER; B: =mAWNR

Table 1. Results of short-term stability test for GM alfalfa J163
1 HEAFEE I RRAEPREMER

e [a] () 37°C =i 4°C -20C
0 BH P FH [HERES [{ERES
2 A 44 R 44 A 44 R 44
4 [{ERES FH [HERES [{ERES
8 [{ERES FH [{ERES [{ERES

Table 2. Results of long-term stability test for GM alfalfa J163
2 HEFETE I RAKIREEHER

I (H) -20C 4C
0 FH 4 FH 4
1 FH 4 FH 4
3 B 4 FH 4
6 FH FH 4
12 BH 4 FH 14
18 FH 4 PR
24 FH 4 FH 14
3.5. thEEE

2 AR ERE S 28 8 VB SR S AT W [F] 58 (EL IR, FE DR B9 163 f R ONBHYE, S0 AL
(RSN 25 RN — B, R YNZARAERE bl AT F T3S A B A 0163 il AR AT B AR B B A il s It ) S i
HPEAr, L= BE WU 3.

4. GREVHL
BT TR A Db A T LA — Tl 22 Al 2 098 29 S0 AT 47 10 5 PR A (e R TR R e ), FE TR )
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HEAHTHE, AR ARSI AR %L BT e -

e I IR AR B HE R it A2 ER SRR AR R R 7 I R S) A, R R i die 7 EL L e )02 1 — S
Pt DRI ARGV A5 S B 00 m (R0 R SR s (KD RF AR, BAT B8 v B AT SR AN HE R 5 [8] o (£ 522K PRSI 7,
WerT DU 261 S R R 753, AT DU T TR ik, BT MR, RS AR AERE
an (Ol #  RE R, MR R AR Ml B TR, R R Z ki . AHT s Rk
FSETA 163 dh R EFE AP AENIEY), Hile 1 H2E D B TE 163 wh RINSLAbRHER ML, JFIRE 8 XX
S FONARERE SR AT T UMEE . SARERML, A OARTERE: i 2 S VR RIS S8 PR XA B R AR HERE S )
TARESR, JRE T E AR LSS, BN 1 YR SE R B i SR AR RS S 1) 2 23 1, Ot e 0t
DS A= D A it A DAL 7 A 00 i £ 52 P B 5 2 A o

EEMA
JR B A SR R TR H (20171K142)
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