2% %4 Acta Pharmaceutica Sinica 2024, 59(6): 1773-1778 « 1773 -

F DB} PCR-#ZBRIN 4R SF IRIBAQ I 77 SR B L FNPEAN

E®R' BRE, ZAE, = &, 1 W', BED
E B, #ks’

L EWE Y, FHKY,

\\

(1. bR 2EBE AR R B, T AR T 4K 132013; 2. AR 125 DNA $5 80K I 3 AR B G138 o,
FHMR EM 132013; 3. HHREZHIARA R, FHMAK MK 132013)

FEEE: AW IUE AT DUBER ITS2 J5 5115 v 4 37 PR 5 0 51 90, AR S A 3R B 5% A, 1 8 PCR-A% R i 40K 2% S I
ALARALAS I ST DURE I AT o B R B R, R ST DURE DNABH X R A e R AR . e S ) VR AT
PEREVEANY, Aol G R B R R MR, R TR AT O SR . SRR, BT ITS2 3 A AN T TRE R
AN X 2y 15T WBEPCR PN & Tl 4 E B R T.C W26, i SIAMEX IR R B R C—44, 5
TR PR Ik &S SR & o R 51 100%, PCR-% B 4R 48 4% 2 U AT 0K 0.1 ng-pl !, i - 48 A F SR I 10 4% .
16 4 DUBE T AR wh b 11 A E kg, SN G o 45 5, AW 0@ 57 1) °F DUEE PCR-AZ BR AR 5% Aar i U7 V2 7 e L PR
REAE AT AAL, T 1 DUREAS I HR A7 i B AR L

KR T LR 23 T od b ITS2 7415 A st 4l ak; vk

FE S RILT HAFRIRAD: A XEHS: 0513-4870(2024)06-1773-06

Establishment and evaluation of a rapid PCR-colloidal gold test
strip method for the detection of Fritillaria ussuriensis
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Abstract: This study design of specific identification primers for the ITS2 sequence of F. ussuriensis. The
reaction system and conditions were optimized, and PCR-nucleic acid test strips were constructed to realize the
visual detection of F. ussuriensis Bark. Through molecular cloning and sequencing technology, we constructed a
positive control for F. ussuriensis DNA and formulated quality standards. The established method was evaluated
for sensitivity, specificity and reproducibility, and the authenticity of the commercially available samples was
identified. Results demonstrated that based on the ITS2 sequences, F. ussuriensis and its mixed forgeries could be
distinguished. The PCR products of the authentic F. ussuriensis on test strips showed two bands in the T and C
lines, while the pseudo products and negative control showed only one band in the C line, which was consistent
with the results of agarose gel electrophoresis. The specificity was 100%, and the sensitivity of the PCR-nucleic
acid test strip was up to 0.1 ng-uL", which was 10 times higher than that of the gel electrophoresis assay. 11 out of

16 commercially available samples of F. ussuriensis were qualified, and 5 were unqualified. Collectively, the PCR-
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nucleic acid test strip method established in this study is specific, rapid, accurate and visualized, which can provide

a new technical idea for the detection of F. ussuriensis.

Key words: F. ussuriensis; molecular cloning; ITS2 sequence; nucleic acid test strip; visualization
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Figure 1  Optimization results graph. A: Graph of annealing

temperature results; 1-8: 53-60 °C. B: Graph of the results of the
number of cycles; 1 —5 represent 20, 23, 25, 28 and 30 times
respectively. C: Graph of results of primer usage; 1 -6 represent
0.2, 0.4, 0.6, 0.8, 1.0 and 1.2 pL, respectively. D: Graph of
template usage results; 1 —6 represent 0.2, 0.4, 0.6, 0.8, 1.0 and
1.2 pL, respectively. N: Negative control
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Figure 2  Plot of specificity of primers and test strips for the
labelling of F ussuriensis. A: Agarose gel electrophoresis; B:
Nucleic acid test strip results graph. 1: F ussuriensis positive
control; 2: F ussuriensis; 3: Fritillaria thunbergii; 4. Rhizoma
Bolbostematis; 5: Fritillaria pallidiflora; 6: Cortex Phellodendron
Bidentatae; 7: Coix lacryma-jobi L.; 8: Semen Nelumbinis; M:

Marker; N: Negative control
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Figure 3  Electrophoresis of commercially available samples of
F. ussuriensis and test strip charts. A: Agarose gel electrophoresis;
B: Nucleic acid test strip results graph. 1-16: Commercially avail-

able samples; M: Marker

g

HR A FR BRSO T P P 245 B 2 AR Al B 28 K EE
B AEAER, 2> TR ol R R O h 2 M R SR A
T TR, 5 ARG A AR B, BT AR I BN R



LR BAE: S DURE PCR-AZIR AR % Rt o P 77 v 1) 4 S2 A PP A

< 1777 -

0B 0 R R A A2 AR H PCR Y1 7
ARSI 3 A AE AN W SOEE A AIeA, 5 G N R
JiZ FLPK AN TR, — UM PCR-A% B A R 4R 2% R L LA I
A TR R L To B AT AL A, PR T AR R
38 7 (R ARG W, R T AR P R RS
o 5 an, 8 = A B A AR AR G gl
YIRETS 856 28 314 35 B SR AE X5 e
HPILE B PCR-A% BRI AR 2% A 25 A B A8 20 ] o st
AR 1 URE e v L DR B 4 15 B 0 2 2 2B (PCV2)
KA R R R 2508, R VERT T2 R
U o IIRARARAK I T s S hrii ik 51 s AR
VI ZAS 5 RO &6 SR 3, AR DU HR AR b 1) — 52 7 i
Ui, FE AR A SRR IC S VIR IG I H SRR, me s
ERRRAE T . C 4 LR R R bn il M4 &,
TMAE T 26 .C LRI RE = A BH I ) P, 54448 PCR 7=
ORI 5 3 N 3 N W e I P VKR B AR, B T IR
A TC5 G A0 A, EAS I &5 T R4k, % #4E N i
To T B A E AR TR, AT )2 G T AR 2 AL T 2
AR 55

S DUBREAE D9 245 BB 268 v ) 245 0, 0k JHG B0 s
TR EE . AW E B — AR AL T Tk
o WP D1 Bk, @ b eF 43 A S DURERTR £ il 1TS2 7
B, BT DURERE 514 %500 51 90, DAk e Ak 3 A e 7
SAT, =g nAE 4R 5% b, SR 3~5 min B T #
ST IUREEC D . 2571 DNA $2 B PCR I 14 L P2 0 K
WA 3SR, R R AR R B LR FE & DNA DA
PCR [ A4 Z, 4738 7= W) B4 I TE A% B i 4i 5% I, BRI
AT 45 SR, G ok 4 SRR B, AR AR AR 4% b i b v
Bk I R 20 T 1065 . HoRs 518 100%, %
A HUBR M 0.1 ng-uL™!, X6 16 N THEFE S HEAT R, 45
KR, G163 N 68.75%, {H1E 556+ & A PCR Al
HIL VKA, 5 2 45 5 B 75 B b ) A B B 4, A DA S
I S AT, 7 T2 56 R I, 08 I — SRR R 51
1Y, ToVE ST DUBER P AR S 1R S, TR, 6 T
ZIRGYM T RES S R, I T E i — P . M
(1 PCR-I% B i AR 5% R 35 v B AR T B L 45 T
SELRTRAL, BTS20 TR B A G BIE ]
I P, AT 97 AT i R 2 T B R G R
BRI

fE& AR TR G S S P R
TG AR L S RRBE 28 3 1 53 250 1R SR 4 e ORISR 11 A% 52
X FE 2 A SR BT i 2 R ST B R AR
R NiiFi 5 T

FIEE S AR SCAAELEAT AT 2R PR

References

(1]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Zhang S, Liu WC, Ren K. Determination of alkaloids in F ussu-
riensis from Northeast China by HPLC-ELSD method [J]. Wild
Plant Resour China (' [5 T 4= # 9 75 J5), 2023, 42: 46-51.
Zhang HW, Sa RN, Zheng W1, et al. Detection of Yersinia coli in
food by nucleic acid test strip method [J]. Food Res Devel (£ /i
W75 K), 2018, 39: 119-123.

Wang ST, Yang YY, Xu L, et al. Herbal warranty of £ ussuriensis
and Fritillaria-like herbs [J]. J Liaoning Univ Tradit Chin Med
(LT R R F5R), 2021, 23: 149-156.

Jin X, Lv JW, Bian XF, et al. Anti-inflammatory effects of
alkaloids from F ussuriensis based on network pharmacology
and molecular docking studies [J]. Chin Tradit Pat Med (" i
24), 2022, 44: 647-652.

Yang H, Chen SQ, Lian CL, et al. Identification of F. ussuriensis
by PCR [J]. Chin Herb Med (1 24#1), 2021, 44: 1584-1589.

Xu N, Shao BY, Yu WY, et al. Experimental study on the rapid
identification of antlers and their forgeries based on PCR-nucleic
acid test strips [J]. Chin J Pharm (H [ 24 2% 24 %), 2022, 57:
1528-1534.

Wang D, Zhao XY, Jiang FF, et al. PCR-nucleic acid test strips
for the rapid identification of Ralstonia pickettii [J]. J Southern
Med Univ (F§ 77 BERHRF 5441, 2022, 42: 1867-1874.

Jia HJ, Li HY, Wang D, et al. Establishment of a rapid method
for the detection of Bacillus cereus entFM toxin gene by nucleic
acid test strips [J]. J Jilin Univ (7 #f K2 223])), 2022, 48: 1333-
1340.

Jiang HY, Zhang ZJ, Wang YS, et al. Establishment of a rapid
identification method for beef PCR-nucleic acid test strips and
development of a reagent kit [J]. Food Ferment Ind (£ /it 5 & i
Tolk), 2021, 47: 275-281.

Cai JL, Xie SQ, Zhang GK, et al. Progress in DNA barcoding
identification of medicinal plants [J]. J Plant Sci (f& #) %l 2% 2%
), 2017, 35: 452-464.

Xia YM, Yi J, Zeng LS, et al. An interspecific identification
study of the genus Bulbophyllum based on ITS2 sequences [J].
Chin Herb Med (H1Z4#4), 2023, 46: 603-609.

Wang JR, Zhao JQ, Cai BL, et al. ITS2 sequence identification
of torch flower roots and its mixed pseudopods [J]. Chin Herb
Med (*F 25#1), 2022, 45: 1333-1337.

Wang M, Tan Y, Zhang LH. Comparison of different methods of
DNA extraction from F. ussuriensis [J]. J Beihua Univ (46 % K
E227), 2011, 12: 662-665.

Chen SL, Yao H, Han JP, et al. Guidelines for the molecular
identification of Chinese herbal medicines by DNA barcoding
[7]. Chin J Tradit Chin Med ("1 [ "1 24 4% 3), 2013, 38: 141-148.
Mei QX, Chen XL, Xiang L. DNA barcode for identifying
Folium Artemisiae Argyi from counterfeits [J]. Biol Pharm Bull,

2016, 39: 1531-1537.



1778 - 242224 Acta Pharmaceutica Sinica 2024, 59(6): 1773-1778

[16]

[17]

[18]

[19]

Chi KY, Ma YH, Ma QH, et al. Identification of mealybugs by
PCR-nucleic acid test strip method [J]. J Pharm Anal (2§44
#ei&), 2023, 43: 1484-1493.

Wang Y. Study on the Detection Method of Salmonella
typhimurium Based on PCR Nucleic Acid Modification Tech-
nology Combined with Nucleic Acid Test Strips (3 T PCR 1% &
M F R 2 5 1% R AR 2% 10 B 03 S8 0 17T B el 5 3 90
[D]. Daqing: Heilongjiang Bayi Agricultural University, 2018.
Weng ZR. Studies on Canine Distemper Virus AS-PCR Nucleic
Acid Test Strips (R I #4% # AS-PCR I% BRI 4L 1 WF 7T) [D].
Wuhan: Huazhong Agricultural University, 2019.

Ye YY, Zhao S, Liu YH, et al. Establishment of a test strip
method for the detection of Schistosoma japonicum-specific
gene fragments based on recombinant enzyme-mediated isother-

mal amplification of nucleic acids [J]. Chin J Schistosomiasis

[20]

(21]

[22]

(23]

Control (F LW FUWT 7 16 4% %), 2021, 33: 334-338, 395.
Chen W, Fan J, Li Z, et al. Development of recombinase aided
amplification combined with disposable nucleic acid test strip
for rapid detection of porcine circovirus type 2 [J]. Front Vet Sci,
2021, 8: 676294.

Feng T, Li S, Wang S, et al. Cross priming amplification with
nucleic acid test strip analysis of mutton in meat mixtures [J].
Food Chem, 2018, 245: 641-645.

Zheng F, Li S, Wang S, et al. Cross-priming isothermal amplifi-
cation combined with nucleic acid test strips for detection of
meat species [J]. Anal Biochem, 2020, 597: 113672.

Li SS. Test Strips Based on Signal Amplification Technology for
Nucleic Acid Marker Detection (F T 15 ‘5 UK F A 048 % H
TR br E W A [D]. Zhengzhou: Zhengzhou University,
2021.



