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Abstract

Objective: To explore the feasibility of positive FOB test strip for DNA detection and the optimal
region of DNA detection by simulating the positive test strip screened by on-site rapid FOB detection.
It provides new experimental ideas for the subsequent DNA detection of such cases, and provides
direction and clues for investigation. Methods: Ten positive FOB test strips (6 males and 4 females)
simulated on-site rapid FOB detection were used as the research objects. The test strips were di-
vided into three different regions (A sampling area, B reaction area, C detection line). Chelex-100
method was used to extract DNA from samples in different regions. PCR amplification was per-
formed with VFP (AB) Kkit, electrophoresis was performed with 3500 xl of AB company, and STR
typing was performed using GeneMapper ID-X 1.5 software. The scores of STR typing in different
regions were counted by direct counting method, and the data between groups were analyzed by
Kruskal-Wallis test. Results: Human-specific STR typing was detected in three different regions of
10 positive FOB test strips (6 males and 4 females) to varying degrees. The scores of the three re-
gions were as follows: the highest score of A region was 43 points, the lowest score was 12 points,
and the average score was 21.4 points. The highest score of area B was 50 points, the lowest score
was 46 points, and the average score was 48.9 points. The highest score of region C was 14 points,
the lowest score was 1 point, and the average score was 7.8 points. The Kruskal-Wallis test was used
for comparison between groups, and the P value was < 0.05. Conclusion: The DNA detection of dif-
ferent regions of 10 positive FOB test strips showed that the test strips with positive results of rapid
FOB detection on site can become a new type of important biological samples for forensic DNA typ-
ing at the crime scene. In the three different regions, the A and B regions (reaction regions) can
obtain better DNA detection results, and the B region has the best detection effect.
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Figure 1. FOB test strip structure diagram and partition situation
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2.3.2. fREHRAHE
1~10 5 M AE S 5 HL 200 pl S ANTESR MR &, 7EFA AL B AR T4 2% s i, A8 4T FLas FT FLIURE
4 fL(EAE 1 mm)E T EP E/EAXTHRA, Zhlbsidy 1. 2. 3. 4. 5. 6. 7. 8. 9. 10

2.3.3. DNA 2B

FFRic T LA~10C 1 30 4~ EP B E N SLERA, Hf HoKGFX R 1~10 5 MEAEAAE Jyxf B AH o Ak IRTE
SHKAH 40 > EP BN 200 uL /) 5% Chelex-100 7. 10 L MIE AR K, ZE%IES) G 56°C/KITR
I 2 /et o IO PR, 100°C 243 10 min, f87HH = B0l 13,000 rpm/min 2540 5 min, B0 EHLE
HENE T 4 CHIRAF.

2.3.4.PCR 1

1% i VFP (verifiler PLUS)IR 77l & %F D3S1358. VWA, D16S539. CSF1PO. D6S1043. Yindel. AMEL .
D8S1179. D21S11. D18S51. D5S818. D2S441. D19S433. FGA. D10S1248. D22S1045. D1S1656.
D13S317. D7S820. Penta E. PentaD. THO1. D12S391. D2S1338. TPOX 3t —+ FANFE A Hi#k4T PCR
&Y, 10 uL & &35 (T H# 7K :Master Mix:Primer Pair Mix: ¥ B0 = 6:2:1:1), [R5 K i
ali K N BA X BRFE AR, 2800 M OARH X BRFEAS, 250 2min. B0 SN PCR 344k, %% VFP29 2

DOI: 10.12677/hjbm.2025.152033 285 A=


https://doi.org/10.12677/hjbm.2025.152033

LBV IT: v

FHHATY ¥, FBFEREAMT: O 95°C, 1min; @ 96°C, 10s /5 62°C, 1 min30sfE¥H 2 %&; ® 96°C,
10s J5 59°C, 1min30sfE¥ 27 ¥k; @ 60°C, 5min; ® 4CHEF,
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7E 96 FLAR 2 510 A 1iz600 9 L (1000:20)4 74 1 uL, £J5LEH A 28511 A 1iz600 9 L (1000:20),
BHPEXTHE 1 uL; 1iz600 9 M1 (1000:20), LD 1 uL; 5.0 2 min. 6/ 3500 xI BT HE Ik, 2648 VFP R A&
VP29 3 4 F5 7 %of I () HL Pk R 7 AT FLUK . 48 GeneMapper ID-X 1.5 ¥t 0 #r#53 8] STR /3 FU4E 3. b
J7i2:9 VEP-0322, 4 #i i BE4H o VFP_Panels_0322, P45y GS600_LIZ + Normalization_(60-460).
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Figure 2. Partial STR typing results of standard samples
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Figure 3. Partial STR typing results of the A region of the positive FOB test strip sample
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Figure 4. Partial STR typing results of the B region of the positive FOB test strip sample
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Figure 5. Partial STR typing results of the C region of the positive FOB test strip sample
[& 5. BAME FOB MK £HFAR C XIS STR HRIGERE

3.2. STR SBILER

HI%E 15 2 SEEARMIFRHE D T LA S HFEAR AL By C =/ NIX81 25 AN SRR a2 5L, 45 R AL
* 1
Table 1. STR typing results of No. 1 and No. 2 samples
1152 SR STR SRIERE
1 SFEA 2 SRR
K e - -
FrifE TR 1A 1B 1C LuSii it 2A 2B 2C
D3S1358 15 15 15 15 15, 16 15 15, 16 15
VWA 16, 18 14,16 16, 18 14 14,16 - 14,16 14
D16S539 11,13 - 11,13 - 11,12 11 11,12 -
CSF1PO 10 12 10 - 12 - 10, 12 -
D6S1043 11,19 - 11,19.2 - 13 - 11,13 -
Yindel 1 - 1 1 - - - -
AMEL X, Y X, Y X, Y X, Y X X X X
D8S1179 14, 15 14,15 14,15 13 12,14 12,14 12,14 -
D21S11 30, 32.2 322 30, 32.2 - 29,31.2 29,31.2 29,31.2 31.2
D18S51 13,15 15 13,15 - 14,15 15 14,15 -
D5S818 12,13 - 12,13 - 11,12 - 11,12 -
D2S441 10,11 11 10, 11 10,11 11, 14 11 11, 14 -
D19S5433 15.2,16 14,16.2 15.2, 16 - 13,13.2 13 13,13.2 -
FGA 19, 25 22 19, 25 - 18,25 25 18, 25 22
D10S1248 13,14 13 13,14 - 13,15 - 13,15 -
D2251045 11,15 15, 16 11,15 11,15 15 15 15 -
D1S1656 15,17 17 15,17 15 16,17.3 16 16,17.3 -
D13S317 8,9 8 8,9 - 8,11 8 11,8 -
D7S820 10, 11 10 10,11 - 8 8 8 -
Penta E 11,20 16 11,20 - 11,13 13 11,13 -
Penta D 9,12 9,11 9,12 9,12 9 - 9 9
THO1 6,7 9 6,7 6 9 9 9 9
D12S391 17,20 15,21 17,20 - 21 21 21 -
D2S1338 18, 23 19 18, 23 - 20,24 20 20,24 -
TPOX 8 8 8 - 8 - 8 -
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Table 2. Score results of different regions of each sample

* 2. BERATRRERF/SERE

FEARG S A X335 B X135 C X3t 5y
1 18 49 14
2 24 46 9
3 43 50 11
4 22 50 5
5 25 50 6
6 22 48 11
7 16 48 1
8 19 50 3
9 13 50 6
10 12 48 12

34. ZIHEFIER

Table 3. Pairwise comparison results of Dunn test
= 3. Dunn IR AT LR GE R R

X 3 bt gt & PR iR PRI Gt BEME KIEJE 1 35
C-A 9.500 3.925 2421 0.015 0.046
C-B 19.750 3.925 5.032 0.000 0.000
A-B —10.250 3.925 —2.612 0.009 0.009
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Figure 6. The scatter plot of the scores of the three regions A, Band C
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RAKAFI> 12 73 P19 53 21.4 735 B XS5 7) 50 70 RTG53 46 7. TH759 48.9 75 C X
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AR 14 vy BARAG 5 1 oy P985y 7.8 4, S AitE Ll 6; i X A 3T IEAS TR R R
B, BAEATTEIESS G, KR Kruskal-Wallis H A3 EE ASF XA B C)F4 140 A & T A7FAE
BEER. B RER, Kruskal-Wallis H {54 25.335, HHE N 2, JHRATEZEMEKT NP < 0.001,
R FRAT AR 4 S5 B 5, N B AN XSRS 20 7 A AP AE 3 2 . A Tk — B IR T LRI X B
AEE R E 2R, RATHAT T Dunn #:5:, IR Bonferroni J7 kXt 22 & LU B K P HEAT TR IE .
I aE RN, Xk C 5X4 A (K1EJG P=0.046). [Xik C 55Xk B ()R 1EJ5 P =0.000) L & X1k A 55X
I B (R IEJG P = 0.027) 2 [E] 11553 2 e 01k 3] 7 Giih 7 B K-, 455 WA 3.
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PH% FOB iR 4t 45T DNA #&MpE X

REEYNIEE R B ook, eI AT ISR IR A, e R LR R, BAERIL SR L,
FHE R o B AR AR [8] o (H B TUREEWIIEA S = R0 &) BRI . RS 2 AR R L TR I
it Ze VRV e 2 S2 B Mok T AR 2 AT B R RIS, [FIIN o T3 B2 WE K b A T8 4 b 2 7E S B0
A CRAFFER IS AR 32 BRSO R 2R 1) ke ma[9].  CAIMZEIR 2R A, AR Ridile 2 St b i
LAV R (A, ATATTAS 24 B SR T YRR R A7 A2 S 2 AT 20 o] REH R A 3 P R, 3 350K 2
REEG, MR OUERCE. HAl, B S i 2 s & vk B e A 56 R X, AT — e
TG B MR CETE, IR LI, M TIPS Y FOB 4t et Tk R
DNA R, sl —Fhdi B E B AL, JevkBE AR YYIE M E AN R, TR S T VR R A I R UE B
RURE .

B4 DNA Rl BARAWIA E, DNA Kl 1) R BUE A WiiE s, 157 2 5E DNA Kb it 7 84
BN —FP R RE[10], [FJE DNA I R 850 R4 s BE M FOB 4R 2% F 11kl STR 43 BUSRAIL T 4 B .
TESESSH, SR T LR S I Y Chlexe-100 iAFREUFE A DNA, FOB X405 A B X JRETF RN
STR 7y HIZE R, o B X STR /B4 ffef. BT UL R4E R, BATIATE S B A 4 F L8 58 8 i R ik
i DNA U7 72 [ BE it $2 U B B 57 2 Y BH 7 FOB iR 4845 ) DNA F3E47 5zl STR 43 %4, b
BRidi. RERRVER B Sk BRI AR S .

TEI) R IATT BE MR, {87 F FOB 1R AR S 347 Fi I 465 J AT RS i 25 Rt A SR i U 1), LIS RS 40
o3 NAREE WG 5 [ 72 7 FOB AR 4% 1R B DXRI S B2 X, k2D 7 a8 B 1 00 J 5o A ) A A5 Al 2R LA
FARAE B R AR YAE IS, BRI BE Ik ) FOB AR AR 46 Ay — i i A WS A R AT AR A I F 3546
RESR ARG A BRI T R0 . DNA K A B0E P 1 B3 240

5. &g

AT A VO BRI B FOB A 10 43P FOB RAX & A A X 15 DNA &M Z2 8 JUSR I e
FOB A FH 4 &5 R il 4R 45 o] CARCA — M B AE G o ik RS2k STR 40, 3 MAFIXEEH B X
(R BLX) ) STR 3 BURUR B, NTE R SR N IR A FSE T4 w3 o TR S .

E&mE
TR R A B S R A WA A E E SR S T R (T H 4T . KF202309).
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