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[ Abstract] Objective : To investigate the influence of different DNA extraction kits on the subsequent molecular biological analysis of
diatom from the organs and tissues of drowned corpses. Methods : This study was conducted using the tissue and water samples con-
firmed as drowning deaths through case investigation, pathological examination, and morphological examination of diatom under an
electron microscope, and four DNA extraction kits with different principles were used to extract DNA from the lung, liver, spleen, and
kidney tissues of the deceased and from the water samples from drowning location. Firstly, the products extracted by the four kits were
measured in terms of nucleic acid content and A, /A, value to evaluate the quality of DNA extraction; secondly, eukaryotic 18S

rDNA V4 universal primers were used to perform high—throughput

{EENB % b, Email: 1186527967@qq.com, sequencing of the extracted products, and the results were used to
B 75 160 2 > 3k T R TR L5 A AT A compare the species and numbers of diatoms extracted by different

EIS1EE : X &%, Email : forensicpatho@163.com,
HEEWH: BRAAKXMAFEEFTRA (%5 :82060341,81560304) ;
Bl R H-T S AEE R B (45 . YSPTZX202134);

BEHEFRATEWHAFRATHRE (%5
Qhys2023-444) . Results : A total of 19 genera of diatoms were identified based on the

DNA extraction kits; thirdly, PCR amplification was performed for
different objective genes using diatom—specific primers to show the

effect of DNA from different sources extracted by different kits.

5 AR : hitps:/Mlink.cnki.net/urlid/50.1046.R.20241226.1541.012 morphological analysis of water and tissue samples. The 0D260/
(2024-12-27) 0D280 value was lower than 1.8 for the products extracted by all
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four DNA kits; the PowerSoil kit showed a higher relative content of DNA than the other kits , while BioTeKe kit showed the lowest rela-

tive content of DNA. A total of 49 diatom species were obtained by high—throughput sequencing, and there were differences in the quality

and quantity of diatom DNA extracted by different kits and the abundance and dominant species of diatom obtained by different kits.

Among the four kits, PowerSoil kit obtained the highest relative abundance of diatom species in water samples , and TIANGEN kit

obtained 38 species of diatom from water samples, which was significantly higher than the number of species obtained by the other kits.

The results of electrophoresis showed that different kits had different amplification effects on the extracted products, and the same kit

also had different amplification effects on different samples and different objective genes. Conclusion : The kits with different prin-

ciples of DNA extraction have different effects on subsequent molecular biological analysis of diatom , and in forensic practice, the most

suitable DNA extraction kit should be selected according to the needs of subsequent analysis.

[Key words]DNA extraction ; drowning ; diatom ; high—throughput sequencing

BEBERL I O 8% ) 12 FH T 24 5K i P RO 5
BKBET RESER Iy 1k E 4 2 B, BB AR
DB T W2 7 A 2K A B, (R
g R nl ez B AE W & E B Be AR AL AR S 052, HL
RESEFN AL £, Ll 73 S W 2 M ik, 33F— 2D B
il TSI B R, S TR 43 A A A
Tk JC T IR TE AL, 2 B RO, o3 e AR TP
AFRAE , B, Bk 3 0 T 2E W 2 A DU LA B s ) 2R
BEORE R S T RORG R Ak e U ) R
R R R A R SR AR5 R ARG | 32K I B AT AR
RHEINE 5" AR RESE 5> F R b, Bl ) 2 HRE
P DNAJE T M 3Rl . SRAT, BT REWE B4R
SR —— B A AR A B A R A Bl
T 9 1) o JOT0 A 7 S R 3 11 DN A 12 B0 7 6 o
I TE A ) PR 5 9 L T BEOUE 1 A 240 it B
B, MRE 388 HP 3R B DNA AR X PRI ES ] B el g
DNA $HU 252 3 AR LU T, =X (A5 K op 44
ik DNA $E I A REAS T RIXEY . 7E H AT A B2
SEEE R, T 1 A TR DNA HEEUR & A
& A T & R0 Sk, 225k FH 445 DNA 42 5L 5]
PR IURET DNA, 3 DNA $2 BUR 7 & C i A
e BRI ST R DN A RN A b v AR 7 2206,
T — S0 T A P 5l Y DN A 2 U] £
B2, ASTE Y DNA S22 - or FE W~ s
SRR B A R 2 S 7

AT 5% 38 2o B 37 18 A Rk B 7RG o HLg AT
T ep S BOR [ 2% B 8, Al T 5 st Ak 7k
FE o A58 FH 42 4 B ke i o AL SURTKRE
A REBE , RIS IESE & R K FE TS, I RS
207 R R S A REBERN S . ARSI R T 4 Fh
W R 0 RS I 3 R [R] H R UL DNA

PG &, L5 1 FP 432 DNA 4B & 2 Fhal
) DNA $2 BUR 57 & A —F Il % DNA $2 B0 57 £
TNF FH 3% 35 B — 0 e 41 15 125 o £ = DNA $2 BRI 85 19
SRR [ B 3kt G PR ) B o AT ORI T B R
RIZES . N T IPAR 4 B[R] JEFR Y DNA K57 &
AT LB 2 15 2 R 5 B2 105, B e,
i 2 43 510 E DNA ¥ B R DNA 26 5 37 AS [] 3
£ 1 DNA $2HURCR 0 4 Fhol 59 & 3 30> 9
() s DNA ¥ B, ) 72 260 nm 1280 nm F W
(absorbance, A) {H (Aq,,./Asy,..) PAIRAS $2 I DNA 1
gl o LYK, 38 A e 0 R AR AN [ R S R
RS R R, 55—, i PCRY ik e 57
PEF=H, DA B AS [R] 30 70) 8 B2 HURE 356 4% DNA 2Rk
& DNA FlH 24K DNA BRCR A= 4, DL 2558 n]
DA K A h RS TR g fR ft— 2655 |

I HEESH®

1.1 A
L1 FESY  SEBOE L A 40 S0 %055 /K B 3 R 4 R K R o
TR B AT AR T L AE L SUR R, AR sk
URCE N
112 AESFIH MIX-308 2R ARTRA AL (WL K BRAL S5 AT
FRZAF]) (SCILOGEX D3024 #0241 (32 [F SCILOGEX A R
F)) L Qubitd.0 2 6 B (FEBR R /R B =/ R AR,
Heme 9600 & K 4 {3 (B g 28 o B 22 AU 8 AT FR A /D) L BG-
subMIDI HL kAL (b5t i db A AR AT FR 23 7] ) , Tanon 3500R
HEE AR (LT RAERHE A BR A F]) , VEGA3 HH$i T
W (FEFC TESCAN A IR AR o Bl Hdb st th 228 f A4
BHEABRA RS

% & QIAGEN f¥) DNeasy®Power Soil®PRO & 7] & (LI F
fili FR “Power Soil ik 7 &) s b 50 KAR AL B 45 A FR A A
TIANGEN DNAsecure Plant $ A 4 5& K 41 DNA $2 B 51



— 1500 —

FRERAFFIR 2024 F£5 49 £ % 12 8 (Journal of Chongging Medical University 2024.Vol.49 No.12 )

B (LU R TIANGEN 3 &) 5 AR 4 b A= 1 H R A BR
/N7 19 FOREGENE® Plant DNA Isolation 337 £ (LA T fii #x
“FOREGENE I &) s bt A e WH ARB R AR W
BioTeKe™ 4 Ifil 3 K 40 DNA $2 B0 77 & (LI R fiFR “BioTeKe
AR o
1.2 R BB RN AEN S AN

el AR RS E S 32 24T AR HECGA/T1662-
2019 75 JERR 24Tk SR 30H ARG Sl T - B A g -
BEIE VAT RE RO S E 5 . MR E Y 10 g AR
CFE i B IR ) B0 A B 10 L KA , AR 71 ik I el g gt
T S BERR , R A VEGA3 F 48 B+ o S XKk v ke kAT
TEPETE BT, S IR BE O A e Bl B SRR AR T iY
Tk S AT s U
1.3 EH@B N Ak etk A4
1.3.1  fiE%E DNA BYSREL A 0H#  BUI T O R 2R
0.5 g, A%, FF 10 mLKEELL 13 400 g H 4% 2500 5 min,
FE W, B BRI IRAK 200 pLo B 7E 4 HB K RE K 4
ZURERL R I 0.35 g 2 Fh RS OB Bk —— K B R 19
HAE N 1.5~2.0 mm, /NBEEEER N 0.4~0.6 mm, FF D) K
AT IR HENR 5 4 min. 4 FiHstF0] & HE B DNA 1% J5 B A A5 B
(1),

DNA $2H: 4% 192 18 4 Bl DNA $2 G 77 £ 32 L A B i

BT AR, 3 BRSO B ZH AT DNA 3 3 ialin) &
SIS JEE B IS AMREAS B9 DNA BEATERIBG 1V H RS
ASCINRE A o/ A o TERZ R TE | FEA DNA 2 0 I Qubit
Assay Protocol i DNA [ Mk BE 38 DNA 7 B A% g v i
5B LB (DNA) /e (B R)].

1.3.2 RO T N 4 FORTR ) DNA SR £ 42
DNAJ& BRI W) 3E4 T PCR 971, FEHL 18S rDNA V4 [X 45
3P B4 B, N A Phusion High—Fidelity PCR Master Mix
RS WEATY 1 s B — R 37 ¥ F Gene Tool Analysis Soft-
ware [ HEATHRBERS LU, #4655 0T 5T H B T AR B K 3
FEYIR AT FE. Z. N. A® Gel Extraction Kit 5 B¢ [ i 7 &
B PCR IR A 77 9 ; #K % NEB Next® Ulira™ DNA Library
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BioTeKe 8434 98 1.162% 1218
TIANGEN 18 072 1930 10.680% 1.120
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Ao BioTeKe $2HLAY I il AL A FhaiuiR s & 23531k 1 561
A1 209 A HTSTIAS  BE B PR F & B HEZ 55 3 25 5,
4% DNA 12U 60 I SR B £k 3P S i 22 R IR i i, LAt
B AR B A AR TR . DICAR S R Al
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FETHM A AU S0 (81 4C) . TIANGEN 71 2 45 By S F {H BT A LH 3 A0 338 7= 4 L ik 455 38 U KRR, BioTeKe $2HX
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F i KA & e A LN 1P Rz I Z YRR
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TIANGEN 5716 38 Melosira 2025
FOREGENE 1364 15 Navicula 674
BioTeKe 691 16 Arcocellulus 336
Jiti BioTeKe 1449 23 Arcocellulus 1209
Power Soil 1197 19 Arcocellulus 1011
TIANGEN 442 16 Arcocellulus 236
FOREGENE 21 5 Arcocellulus 10
T BioTeKe 1 809 20 Arcocellulus 1561
Power Soil 699 17 Arcocellulus 525
TIANGEN 225 11 Arcocellulus 162
FOREGENE 164 19 Arcocellulus 26
g BioTeKe 661 15 Arcocellulus 571
FOREGENE 510 15 Arcocellulus 397
Power Soil 379 10 Arcocellulus 221
TIANGEN 59 10 Navicula 15
5} BioTeKe 3091 7 Skeletonema 2 830
Power Soil 379 26 Arcocellulus 208
FOREGENE 106 12 Cyclotella 16
TIANGEN 49 6 Arcocellulus 20
1009%
90%-
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70%
60%
!
fi 50% —
=
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309 .
20% --
10%- . J— —
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= = = = = = ~ ~ = 2 ~ ~ S = S
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3 FEEAEAFEHESPREMEEMENENFENDES
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A. PowerSoilif 7| & B. BioTeKei 7| £
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fik 5 DNA B, UG /K EE AP 38 P= 9 v ik 45717 7T L, ELIE 1) DNA 51 T HABSH . UPA159F/UPA159R 1 7= 4 v Yk
K JE AL T 100~200 bpo BioTeKe 37 71 £ 12 HUAY K BE it e Sy Y e HAth H (%) L R 5 | 5 34 %) S 1 (-1 6) 5
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RS AT 358 B A ARG JR DRI I et 758 DNA 4B
T2y RS T R B R S O & B R Ak
WA G eV BE b S /K i RE s I rh AN
e BLAG I AAE R Z 2, I 75 B T ML B A 4
rhEHURE S DNA L 2R, 2 B 758 1k, i A XA
Ivi) S 751 8 DA 3k T2 388 /K R A o B BUTE 38 DNA Y
WO AEAT LLBHIESE o

ARHFFTHEHE T 4 Fh 2 A AR S B DNA 42 B
IR £, 78 4 Bl &, Power Soil i 71 £ 48 1 4
PR HT A 25 240 L BE B DNA 5 BioTeKe 2 71 & fiff
FHZE (1 K31 AL 25 19 5 FOREGENE 57 &4l &
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FIZE 14 B T4 4L s TIANGEN 71 £ DNA $2 BCR FHAE 5
I s S R DNA, DL 3R & o0& AR R R
B BN TR B SR B SE B ICIE AR A . TR R
B RE BT AME 38 o P B T B DA k3 4 L B B A )
F DNA B, 24 HE B H PowerSoil i 77 & T4
PR AT ROCR B4 10 0T BE 76 2 BT A5 o, A B 5T
N7 FF BB B8 e — R T R 3% T2 6 R Rl ) A T R
PEICHE P DNA S HUS T R AP B9 &C—_ . i A s R
BaJa AW FE — 5 T WF T AN R 20 2 b2 75 DR R i
VAN TR) I 52 00 G B0 5C5R L 59— IS [) J B
DNA $2 B0 ) 8502 75 5% W) J 28 6k 36 43 122 o0 BT 475
T AT LG . i 4h, i A 250 DNA $2 U
R ARSI 4 A0 S I AR R T A I &
R T FEF 4 FfAS [] 2 ik T 2 040 30 G 1 Sk S50
POE" 38

R A Aso o LT A WT DNA 240 | {H AR SE
6 o T A B 25 AR T 1.8, vT R Ok T B R
an PR BT RS T %R FE I DNA MR
AN AR 3R R A B R B B DNA A
RNA, DNA V& B A3 45 A 2 19 DNA , {H DNA 76 &
R i HE A5 BE 26 B R [5) DN A 387 £ 44k DNA ()
BE, Z/DJRR T ERRNABIRE ST . oM, DNA #k
WA LR A ORI - PCRALTE —4
FEPRZH B AT 58 ey 357 R ARG RE A IA B S BT
AR & PEHUAY DNA 4R 5 RNA 2R (i sl A 4
IR A, WA 20098 3 B FH 45 Al R & ik vl DA
25 DNA 4

3 0 R 3 O AR R R A AR X R T
IR 4 Pt e KR v B U 388 A R X6 = B2 G
T ALS, il 4 2 PR AR S R v T
fib 2 20, 32 T R 2 Akt A AR AR v R i v A 2
2% — 5 T R Aigg K IS 355 7K 2 AR5 2K R P A R
FUWF R A 7K H WP 0 A FH L 328 ik AT 5 53— J7 IHT
Pl 30 o I VR PR A LA B AT SR B ) AR
Fb I K, it AR T A il PN AR B SR S 8
12 ARSI G A T K KR L BURE AR R 1T L
B PR E A TR Ay A7 T o 3E et I Y DNA 32
i 75 6 DA A 0 4 ECRE S 40 P %) A = i
HoAthi 0 & o X FPIG0 7] BE i A J2& BioTeKe it
) & T i K 2 A R T AL 4L 2L RE 1™

Py Y R vk s R R B T R Y R s
B EORRBAE SR I rf B4R 3R/R k% DNA & i, 3L
AU PCR B33, AN (] A i 5 AN [+
5 AT BEAT AN [R] (4 3R, E A AS e ff

IRA Y DNA E &R, 7RISR, ASHIF R e 4
T AN LORAR AN S R [ IR 51, AT
TEP G S5 R B R T RORM 221 . (1) i FH AR [H]
DNA 2 WU & i, 40 M A% AN SRk 5 | W) 7E iir A A
A YR B SRS AL B KA
fEBE DNA, — A J5 IR 2 24K DNA 26 /20 T 41 Jifg
BAZERLR DNA S 5 75— I PR AT REJE 3504 S B
KB, BIVRE i B S A AL 4 — BEmst ], R g et
SR (L 45 2% 1A DNA)FE A C G L T 2 &
AR, H DNA B2 B 8] 5 0 7 4 Sk IR 1]
W, 7E I SRR ) 5 1 0% ik 388 DNA AT 9 3G ),
W% L S (AR Ak 1 DR 3R A i I 1) P A B
VEPEAN ML AZ LR | W) HEAT PCR A4, A 1 2 ] i
LXK DNA RS o 8 A 5 B — e e A1 97 125 SO E Y
JrA 4 Fhialsn] & 42 O™ P al T PCRY™ 1S . (2) 78
ANFEAIH &, BioTeKe SEHU™ H i, ZKRE 1 ik 5
DNA 4" 347 Wy i Dk 4507 5 B2 AR T HeAt 38 50) 4 L (5
JELHZUP LB DNA 3734 7 W) 14 i Dk 450 5 B2 22 i
AR X4 m il g R0 7
e e R Y 23 B SR b B A () D B YA [ 3K
70 & R BB A fik i AT A RO4R IBCHCR o il
— SOE B A I EE AT AL, T SRR, X
O FIRE K S BEFEA A fik 7 EAT T AL 2L
PowerSoil 1271 & 75 15> A v §2 U 22 1) ik i 4
J& Arcocellus , 3 7] B8 Kl 4 1] 3 HP Arcocellulus B9 &
Tt W) LA R 2, T — S R Y AR T LA
B, X R RS A E IR E TP E .

AT R T 1R BRI AR R &
IR BE DNA 1922 57, PO H B A2 BF ST B SERE
ASTE] Y 22 1, T2 F 98 A [a] DNA S Bt & %) ik
P 27 1k i DNA BB 52 0, 3 HL3d o DNA $2 B
BEA T AT DA AL 22 5, RE 1 45 SR 0 — ik
AR, BOX R 28 S R T AT HA — T U
R 2 P b AR 0 A 3 2 IBUINY L M RE R A
W, B R B X (B3R JRURS: 1 S 0 55708, XA
P R0 FE AN 5 T3 A 6 TS R K 8 A A Y 3
BE , BIVEE SR 7% 540 AR AR A R S X B TR
K ALY DNA $2 U0 & 52 v s 0Kk, 2
HAMFE LR IE T — LR BTN
W, T Je BEAH 9 v R G g SERE AL R B i AT 2
K0

25 BTk AR T 220 A i A oK B BE ]
TR B Y DNA $ BB ) & 0 el s A gk 47 40 1
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