22 & Chinese Journal of Zoology 2022, 57(2): 300 ~ 309

T HESE(E S DNA FMREUT VR ELE

REHE RIS BAM

REIE RS AR gk RE 300387

WE: AR AT B (Ciconiaboyciana) #{H 5 DNA (1 5 FHREUTVE, BTENIG SR T 4
SEF DNA A B IEEE M IE. RAT /A EE = AR (CTAB ). T ke 2L i
RN 1L (SDS 7% ). Tiangen R &%k Qiagen R &L F A MM (GuSCN %) Xt
B B R B i 25 7 (S e 2 EAT R R 4 DNA FO3RERL, Ebig 5 AREUTIRAE R A K i (B BE
I B] 2% 11 T $2 HU 3R 45 1) DNA IRFEF DNA A0 (Aggol Ao 1), LARHAIT PCR ¥ 38 ENE. 5
LI 7 v 2 AT DL 3% (5 A Y HY L (R 20 DNA, {HSZ 3K (BEE) B 2m, BTt i
1 DNA FiE 2R AT . HF, GuSCN ERIA R &L, SDSIERIUSRBZE. FIH GuSCN
EAEKW CBLEED BIME] 1 h T HEHLK) DNA 7] LA Dy i 47 PCR ¥ 3 A FP 48 58« 48 BATIR,
GuSCN V542 7R J7 305 DNA 3RS O EE . S 775 AR BRI O % .
KB ARJTEE; JEUAEUR:; DNA $2EL
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M ethodological Comparison for Extracting Total DNA from Faeces
of the Oriental White Sork (Ciconia boyciana)

WU Fang-Ting WU Hong"  ZHAO Da-Peng

College of Life Sciences, Tianjin Normal University, Tianjin - 300387, China

Abstract: [Objectives] The total DNA from fecal samples of endangered Oriental White Storks (Ciconia
boyciana) was extracted in the present study by five methods (cetyltrimethylammonium bromide (CTAB)
method, sodium dodecyl sulfonate (SDS) method, Tiangen kit method, Qiagen kit method, and guanidine
isothiocyanate (GuSCN) method) in order to provide the suitable reference for both gender identification and
DNA barcoding identification of this endangered species. [Methods] We compared the DNA concentration
and purity (i.e. Agg/Asgo values) obtained by five extraction methods under the influence of variations in
temperature which were controlled by water bath (wall breaking). Then, the mitochondrial DNA (mtDNA)
D-loop sequencing which was widely used to identify and distinguish species, was selected as the target

fragment for PCR amplification to test whether the obtained sequence belonged to the Oriental White Stork.
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The sequences were aligned by Clustal X and then used to construct a phylogenetic tree performed by
Neighborhood-Joining method in MEGA 7.0, in order to identify whether the measured sequence belonged to
the Oriental White Stork and analyze its evolutionary relationship with other birds. [Results] Genomic DNA
could be extracted from fecal samples via each method. The DNA concentration and Ayg/Aggy Value were
quite different due to the influence of water bath (wall breaking) time (Table 2). The total fecal DNA extracted
by the five methods showed no obvious DNA bands in the gel electrophoresis test (Fig. 1). By comparing the
DNA concentration values though Nano Drop 2000, it proved that the GuSCN method was the most efficient
with the highest DNA yields reaching 90 mg/L and the purity of about 1.8 (Table 3). However, DNA yields
obtained with the SDS was the lowest one. PCR analysis was performed to evaluate the quality of the
extracted DNA using GuSCN method under water bath (wall breaking) time of 1 h, and the obtained specific
PCR products, using D-loop primers confirmed the existence of Oriental White Storks DNA in fecal samples
(Fig. 2). The sequence belonged to the Oriental White Stork from the same family gathered together from the
evolutionary tree (Fig. 3), and could be distinguished from species of the same family by sequence alignment

analysis (Fig. 4). [Conclusion] On the whole, the GuSCN method was proved to be the most effective one for

* 301 -

DNA extraction from fecal samples due to its simplicity, reliability, and affordability.

Key words: Ciconia boyciana; Noninvasive sampling; DNA extraction

TESNYIEAL 77 1 A ST FE 7 T, e
AW fER, A AR B T R AR
FEIEME, PIEB. R BA. B, ISR
it (Broquet et al. 2007, Russello et al. 2015),
A DUIRE G I i B T, PR R 3R Bl
JRIE BT 2 2B 1R 72 XU (Fasoli et al. 20200 JE
109 P BURE 7 3 H BT iZ R AE 2 AN B A
W, BT RYFIEE (Romolo et al. 2014).
YR R E R (Liberg et al. 2005). Wil
PR (BETEE 2021) 45,

FHEE T HARH R, &R E, k&
T B A RS RS, FEE
WL T B BV EE I VR T4 M (Reed et al.
2003), MHHRECATY IS ) DNA Z2OURA —&
Pei MR TA/E (1daghdour et al. 2003). H A%
T N SEAEFE S FEHL DNA 152568 77288
%, TEAEm-F ORI (Tsai et al. 2019).
+ooN ok HE = B R W %
(cetyltrimethylammonium bromide, CTAB) 7£
(Tang et al. 2008). + kLM IRAY (sodium
dodecyl sulfonate, SDS) % « i B #17% (Han
et al. 2018), Fihik (FWESE 2018). R

FIRAN (guanidine isothiocyanate, GuSCN) £
(Idaghdour et al. 2003), LA & Z Fhp k4 DNA
FEHGAF & (Briksson et al. 2017) . W 58 & B30
VI . DNA U2V F e vEmssm G g
JLEE 2008, B 2018), AN [FSLL I VALE
ANFEVIFPFEAERE S DNA $EHCH 1938 H BEAFAE
ZEF(ZEEEAE 2015), Biln e fi EIR A A SDS
R B BOE T /MR (Mus musculus) (R
Y55 2015) FE1li%: (Caprahircus) (FRELZE
% 2016) FE{FFESH DNA $2HL. Bk, A&
P e — M, Rl E M, I
JEFE(EAEfh DNA SRBUTERI LB R, A
Bl F Xz R T e -3 A= 9% TAE (Quinn et al.
2019, Storer et al. 2019).

%477 15 (Ciconia boyciana) /& K &,
FEAETE . R W, HA S E,
e E R E K T JE SR A, (et
H 4R & ¥ Bt % ( International Union for
Conservation of Nature, TUCN) #JFh4l 844 5%
HIR DR 2R I w81 D W e 9% ( BirdLife
International 2018). AHF 7t JET-IE40145 PE B
TERERTT B, % CTAB V%,
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SDS . Tiangen ijfl&%. Qiagen il &Ei%
1 GuSCN ¥4 5 il DNA #2575, HACRRIZK
W CBEEE) INF[A] R B2 DNA [ BERIZE R,
PUHAR 2R 77 B ZE(F HE A 40 DNA Bk
W =R, NIEEEZRTT EE I ) 4 E A
DNA kTR % 8 SR AL AL 732, AR AR 77 A
B EE Ry TAESE W TR

1 MRSk

A SIS FEAFRE i B E RS I JE R
NHRDT S, WERIARTT AEHEE, (EH
— R TC R M AT, A THUR 2 (R N KR
EP &, JAVKE, KEfsfEsLK=, &
T - 20 CHEFIRAE, DA% DNA FEEUEH .
1.1 DNA $#E ¥

CTAB ¥: 2% Arseneau 28 (2017) HIBF
RO, BEE 4 HAFEKE (BEE) WFE) (1 hy
2h. 4h. 6h), AL 400 mg FEMEFEM,
B 1 ml CTAB & [2% CTAB, 0.1 mol/L
Tris (pH 8.0)+ 20 mmol/L EDTA (pH 8.0) Al
1.4 mol/L NaCl], J&2JJ57K¥#, 12 000 r/min &
O 2 RILETE, 3mSR Tris- A1) - 50
{5-FIREE (25 124 1 1) FESARFREAT 7R

(241 1), &S min BB, 0 2.5 f5H04A
FITEKOEE, BT -20 CYE 30 min, B0
5min 2 3, 01 ml 70% ZEESEEUTHE 2 %,
B0 3 min £ i, EHE T 15 min, 1 50 ul TE
Z2r (Solarbio, HED, -20 CIRAFF&H .

SDS i%: 2% Xia 5§ (2019) [WHFFLTT %,
WHE 4 HAFRKAE BEE BFE] (1 h, 2 h, 4h,
6 h), B FREL 400 mg FE{EFE 5, A1 500 ul SDS
SR [1% SDS- 0.5 mol/L Tris-HCI (pH 8.0).
0.1 mol/L EDTA (pH 8.0) 1 0.1 mol/L NaCl] #1
500 ul BEERANZEMR (0.3 mol/L, pH 8.0)
20 pl (20 g/L) HEHEME K (Solarbio, H1ED,
VB2 JE KIS, 12 000 r/min 250 10 min BX B35,
fn 0.6 f% & 4 mol/L EEIRHN (pH 8.3), =K
B 5min, B0 Smin L EE, o8 fFER
B%, -20 CHCE 30 min, &0 5min % B,

1 ml 70% 28, %03 min, BKLEFEEE
EeE, B0 3 min £ L7, FER T 15 min,
BN 50 Wl TE 28, - 20 CORIEEH
Tiangen 471 & (TIANamp Stool DNA Kit,
DP328-02, HED v%: &HE 4 HAFEKE (B
BE) 1A (0.5h. 1hy 2h. 4h), FZHFREL 400
mg FEEAE N, IRBULH R TERME, SRS
TR RRE S0 ul, - 20 CLRER M
Qiagen iA5f)& (QIAamp Fast DNA Stool
Mini Kit, 51604, #8[E) . &E 4 HAFIK
W (WEE) WA (0.08 hy 0.5h. 1hy 3h),
HFREL 400 mg FE(ERES, F IR UL P T
1, SREUGEBRAETIE 50 pl, -20 CHRAF
#H .
GuSCN #£: 2% Boom % (1990) il Reed
& (1997) WIB L)%, W 3 HANFE KM (%
BE) WA (0.25h. 1h. 6h), 4RI 400 mg
FMERES, N 15 ml £ PBS 22K
(0.05mol/L, pH 7.4) (Solarbio, H[E), 7
SR G 3 000 r/min B 5 min BRI,
12 000 r/min 50> 10 min BHYTIE, 0 1 ml KB
KEHE, 12000 r/min &0 5 min, WEITE.
1200 wl PBS Z2B AT 1 ml 2R [1% SDS.
20 mmol/L EDTA (pH 8.0)+ 50 mmol/L Tris-HCI
(pH 8.0)A1 0.1 mol/L NaCl], I8 & J5 N 37 °C
H IR % 3h 25 P2 Bh B BE, 12 000 r/min &5 O
10 min, HU iE 600 pl HEREEOHT, in
800 pl FEHUA [5 mol/L GuSCN. 0.1 mol/L
Tris-HCl (pH 6.4). 20 mmol/L EDTA (pH 8.0)
A1 1.3% Triton X-100] £577#£5) 10 min, 20
2min, FFRW, WMAEFI 40 ul Si0, &l
(8.3 mol/L) #1200 pl 8 mol/L KI J&, EZ)
HEE 20 min, 20 1 min, 237000 500 pl ¥
53 1 [5 mol/L GuSCN- 0.1 mol/L Tris-HC1(pH
6.4), 20 mmol/L EDTA (pH 8.0) ] FIPLIK 2
[10 mmol/L Tris-HCI1 (pH 7.5), 0.1 mol/L NaCl,
1 mmol/L EDTA (pH 8.0), 75%Z. %] ¥l 3
W, BB 2 min, FERB, ZEWTTE
20 min, # B CoAF B T8 EP & A, 0 50 pl
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TE 2, 20 1 min, YXEE DNA B ;
- 20 CRAF#%H-
1.2 DNA JREoHT
I3 WA E 5 BT R 52 HUE) DNA HECS pl
EREAE 1% B RRERER i kg R A
W DNA e84, B KE 2 wl (1) DNA 724, H
Nano Drop 2000 7360627 (Thermo, &[ED
g 2 DNA IIRE (mg/L) MAEEE AgsolAsso
o FE R IROEE AT AN A= - log(/ly),
X, | RoRFERAEL SR, 1, BoRaH
STHRAIE I Ao o LA b 2 Pl o 75 I s B
BIEAEs HAI . SR IFORAT . Asso/Aoso 1B
7£ 1.8 ~ 2.0 If /R DNA #ali, T 2.0, £
B4 RNA 8 £, AIKT 1.8, &
B & Ay R i (Xia et al. 2019).
U RE R E I 3 IR, BHR 3 FATHE
13 HFEEMMT
N IR AR B LR T VE PR BUR 7
FME R DNA Mmoo set:, o, i
ZIT R RS 1 7 R AR TT SR
DNA, JrA #RICHNE A2 RAA: K5, ik
FrLkhifk DNA (mitochondrial DNA, mtDNA)
Pl X B RE N H AR B, 35T PCR &3, A&
WFRF A& E T 407 B mDNA $54i1 X
. M54 mtDNA355F F1 mtDNA355R
(R D, JFFHIBFKER 383 bp, FI4HTIN
SMERAEYR A R AR A . PCR ¥ 1Y b
A& % 20 ul, #EH DNA 2 ul, Ex Taq (5 U/ul,
TaKaRa, F4<)0.1 pl, 10 x Ex Taq Buffer (Mg*"
plus ) (20 mmol/L ) 2 pl, dNTP Mixture
(25mmol/L ) 1.6 pl, 5l ¥ % 05 ul
(20 pmol/L), ddH,0 13.3 pl. ;% %kfH:, 94 C
3min; 94 C 30s, 55 C 30s, 72 C90 s,
30 MEF; 72 CHEH 7 min, 4 COHRAF.
T DRI BT SR AR T 1 R
DNA M 3200, 8 F— R AR p) 3 E
DNA 1E AR, HE4T 100 ~ 200 ~ 300 ~ 383 bp
MK EEREFEY 35 . A FH 1514993 51l /& 100 bp-F
F1100 bp-R+ 200 bp-F 1200 bp-R. 300 bp-F

A1 300 bp-R. 383 bp-F #1383 bp-R (& 1), 5l
Y¥sy e 75 N e E R AE R IR A R & . BA
E PCR ¥ G S B4R R MK 5 5
mtDNA355F/R #/E—#,

®1 ERPERAKGY

Tablel Primersusedintheexperiments

ElEZ B2

Primer code

SRS (5'-3D

Primer sequence
mtDNA355F GGATAGGCTCTGTAATGGTAGGTGG
mtDNA355R TAGGGTGTAGGGGGAAAGAATGAT

100 bp-F AGGGATGTAATGGCTGTAGGGTTAGG

100 bp-R CGTATCCGTACCCTCAGTACTATCTCC

200 bp-F GGAGTAGGGATGTAATGGCTGTAGG

200 bp-R ACTCCGATTAATAGATAACCTGGTCCTTCAG
300 bp-F ACAGTTAGGGGATGGCTAAGGGT

300 bp-R ACACCGGGTTGCTGATTTCAC

383 bp-F GGATAGGCTCTGTAATGGTAGGTGGA

383 bp-R AGGGTGTAGGGGGAAAGAATGATCC

PCR W4 1%BE B PKAT I, I H 75
M 4 ME R R BR A A . R AIE
BLAST ttXt, J£M GenBank H1 F#EE R AR
J7 S, S (C. ciconia) AIEEES (C. anigra),
BRI A L% (Grus monacha) FIFFTHES (G
japonensis) DL A& 84 L A & ¥ ( Platalea
leucorodia) F14<#4 (Nipponia nippon) 3% 7 A4~
VIR mtDNA #6 X 541, H TR
AR, SRR TSRS E T AR T A,
H 5 HAB SRR RITIE . HFEA Y
J¥%14) 5] DNAMAN 6.0 fl MEGA 7.0 #2F
172 P HILES A AN TR IE . FIH MEGA
7.0 A, EPEARFEEE (neighbor joining, NJ)
RS, 8 Bootstrap #HTHEL, H
HHOE 1000, 15 Clustal X FAFXF &P
mtDNA J7 51347 FEABLE LSS 537

2 SR

21 S5MIFEREURT B EZE DNA KR
CTAB YEIRHUT) DNA KFEEIX (A5G H A
18.29 ~ 28.95 mg/L. AN[FEIZKIE CHLEE) ISR
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HU () DNA 2R (AggolAogo () KT 1.8,
MK CBEE) BFE N 1 h, L DNA WK &,
BE S5 IR /KIE 2 he 4hy 6h (£ 2).

SDS JAIRELA) DNA ¥ B E X (8] F N
13.74 ~ 16.89 mg/L. AN[FEIZKIEHS[E] (HREE)
HUf¥) DNA, 1 h IS DNA W, BiJE M
FURKIKAE 6h 4hy 2h (R 2). KB (B
BE) 4h 41FF, HEAR DNA IRERAR, (HaifF

(Aol Aogo 1) B4t J2& SDS B KB (Bl
BE) i [A] o

Tiangen 355 Sy TR EL DNA 3 5 {H X [7]70
il oM 20.18 ~ 78.92 mg/L. AN[FE/KIE (BB I}
[BJ$ZHLT) DNA, 4 h i 5 DNA #Efm, H
Aosol Aoso TEEA, T ZK I CIEEE 0.5 h B Aogol Aaso
&% 1.8, H DNA IR 27.01 mg/L, J&
HRGITEN B (BEE) IR (R 2).

Qiagen R 7 AVATEL DNA WKJE(EIX 7]
JuFE N 18.12 ~57.06 mg/L. ANEIZKHE (HEE)
A HEEL DNA, 1 h i DNA WKE e, (HiH
Aosol Agso (ELEAR, THAE/KIE (HEEE) 0.5 h I,
Agsol Asso THIE 1.83, FITfS DNA #5248, [Kb/Kif
(BHEED 0.5 h s sk CRlAE) I TE] (3R 2D,

GuSCN JEHEHLUT DNA 3 BEAE X (8] ¥ L N
49.44 ~ 115.01 mg/L. ANFEIKH (BHEE) B[4
U DNA, sk (BiEE) BHEZ 1 h (R
2), ICHS ) DNA WREFAEE (AgsolAvso 1H) 1X
Flfermr, HIE 6h, &G 0.25he

5 FlOTVESR B 25 {8 5 DNA, B HLykAs:
Mgk b A4 L B DNA %31 (B 1),
CTAB #£/K¥ (BEE) 6 h BFFEEU) DNA HLjK
S I BRI, AR E, KR
IR I (E 1a). HAh 4 Fh7ikde
I DNA HUKES AR HIER . BA—%
KNI, 25{H 5 DNA KA T ™ EEAR,
DNA FEEMEZE (B 1b~e).

7 DNA $2EUSCR 7, 2 Mk EEEA
[F KM CHERE) B[R] R B35 DNA
AR H RS, HE BB AR
FIEANAS =1 5 5 BT LA Tiangen 3771 &2 A1 Qiagen

®2 SMITEBERL DNA K
W (mg/L) FIZEEE (Azeo/Azso)
Table2 Concentration (mg/L) and purity (Azeo/Azgo)
of genomic DNA obtained by five methods

KW (HEEE) B DNA WK

ik [A] Water bath (mg/L) Aol Agso 1H

Methods  (wall breaking) DNA Aggol Ao value
time (h) concentration

CTAB 1 28.95+0.95 1.32+£0.03

2 23.85+4.45  1.30+0.02

4 19.29+£2.53  1.29+0.01

6 18.29+£0.78  1.52+0.02

SDS 1 16.89 £3.14  1.53+£0.17

2 13.74+£1.92 1.36+0.05

4 1427+3.42 1.92+0.05

6 15.72+2.35 0.88 +0.11

Tiangen 0.5 27.01 £5.57 1.68 £0.01

1 22.59+0.89 1.61+0.17

2 20.18 £ 1.67 0.96 £ 0.02

4 78.92+£2.07 1.44+0.01

Qiagen 0.08 18.12+1.01  1.61+0.01

0.5 21.36 £0.39  1.83+0.18

1 57.06 £ 5.58 1.50 £ 0.08

3 28.49+£3.98  1.59+0.09

GuSCN 0.25 49.44+£2.06 1.27+0.01

1 115.01£3.99 1.82+0.19

6 101.66 +2.26  1.81 +£0.01

WA EEARIRBUR T A3 2L R 20 DNA
WAL T PR 3 T S BROA A 1377 7
VEBRELH) DNA WREE LI, GuSCN VEHRELHY
DNA ¥R B35 =T 5 4h 2 Mok Bl o
CTAB Al SDS J7 =4 HU ) FEfH 2. DNA WKFEEL
i, R 2 BhO7vsz kil CREEED I TR] RS2
BN SRS DNA HISREUECR, WIBIAA
GuSCN AR Eim, WEETH .
2.2 FFH GuSCNE#REL 7 R AR 77 HESH) DNA
NT B IGIE GuSCN VESREUAR 5
FE{H S DNA RCR, B 7 R T7 A (WFT-1
% WFT-7) FEEIREUE DNA (R 3).
P 7 RARJ7 FES 258 DNA IKE
AL T 90 mg/L, i H DNA FI4ERE (Ageo/Aogo
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M 1h 2h 4h 6h M 1h 2h 4h 6h M 05h 1h 2h 4h
bp bp

5000
2 000
1000

500
250
100
M 5min0.5h1h 3h M 025h 1h 6h
bp
5000 -
2000 oot
1000 ~ -
500 =
250 —
100 —

B 1 A SHITHERTRNERSA DNA M HRKSR

Fig. 1 Electrophoretic results of genomic DNA amplified by five extraction methods

a. ANFRKH GBEE) I [1] CTAB EFZHUE DNA HLIKEl: b ARIZKIE CBEE) I [A] SDS VA S HUS DNA HIIK K ¢ ARAM® (3

BE) ISf1A] Tiangen WG EEIRHUE DNA HIIKIE; d. AFRDKH GilBE) I (8 Qiagen W7 &L IEHUE DNA HIIKE; e AFIKM
(BED IR 1A] GuSCN %321 DNA HLIk .

a. Total DNA electrophoresis was extracted by CTAB method with different water bath (wall breaking) time; b. Total DNA

electrophoresis was extracted by SDS method with different water bath (wall breaking) time; c. Total DNA electrophoresis was extracted

by Tiangen kit method with different water bath (wall breaking) time; d. Total DNA electrophoresis was extracted by Qiagen kit method

with different water bath (wall breaking) time; e. Total DNA electrophoresis was extracted by GuSCN method with different water bath

(wall breaking) time.

R 3 GUSCN LR EUZE(E 3 41 ) Bm (1.8 Z£4). BIFIH GuSCN ¥EmIh

DNA ¥ BE R Azso/Azso M7 RARTT BB b 52 B 7 B K12 DNA,

Table3 DNA concentration and Aueo/Asg, Of fecal LR RN Al B 5 A — R o T W 5T 2 AR

genome extracted by GuSCN method 3K, WAFEEE AU E K
RIS DNA ¥ (mg/L) Aogol Aggo fE 23 FH PCREMTART BB TEE

Ciconiaboyciana ~ DNA concentration  Aggo/Aogo value PCR P ke 45 B B o, M 7

WFT-1 118.12 +4.59 1.87+0.06 R?F\ﬁ[él?é% (WFT-1 & WFT-7) ﬁ@qﬂ’%ﬂlﬁ‘]

WFT-2 91.83 +4.84 2.01+0.05 DNA 1 mtDNA 2 [X 5 51 5 K 217 300 ~

WETS 110.96:6.35 1:90£0.03 500 bp &b (B 2a), Z)F 5153 383 bp /7

e PLILESS0 - LISR00 g BLAST HORAIESE T 7 AR AR T AT
WFT-5 122.18 + 7.05 1.99+0.14

# mtDNA #£#[X . 100 ~ 200 ~ 300 ~ 383 bp
KRERSEY 48, B 100 bp AbR AW, HA3
AEAA R4 (B 2b). GuSCN 442

WEFT-6 160.52 +£5.58 1.88 +0.06
WEFT-7 146.95 £ 11.15 2.10+0.17
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B 2R 07 TS 2500 &0 DNA (1) 58 B80T, RETS
ATV E

it DNAMAN 6.0 i, B3y 7 AR
77 FS ) mtDNA 4546 X 73T Lot R
IXLEAMAR )7 51— BRI 96.78%, MHEHE—
HAME WET 57E GenBank 1 R 7 NMFH
) mtDNA % | [X 7 514 i R G AR . WFT

5R7TAERE—R, fieleERi A, A
HHEIRG R ZHRBEERT . HLRSE
BRESEEMREREL (B 3).
Clustal X 35 A 74 WET 5 L E AR}
(IR EAT 3 30 BT 23 b I 1 48 SR R B
GuSCN VAR HUZR 7 IS 3S 51 DNA BB AT
YRR RS e (E 4.

NV o > Hh e A
s FEEFEEELE

bp

5000
2000

1000
500

250
100

B2 Ff GuSCN ¥:#REUH DNA HE4T PCR 33 ) F ok
Fig. 2 Electrophoresis diagram of PCR amplification of DNA extracted by GuSCN method

a. M &7~ Marker, WFT-1 Z& WFT-7 £/~ 7 R R 77 1 mtDNA &6 X P FI 5 14 5717 b. M RIR Marker, 1 & 4 KI5 HE
P10 B B B FE N 100 bpy 200 bp. 300 bp. 383 bp.

a. M represents marker, and WEFT-1 to WFT-7 represent the amplified bands of mtDNA D-loop region sequence of 7 Oriental White
Storks; b. M represents marker, lanes 1 to 4 represent the amplified target fragments with lengths of 100 bp, 200 bp, 300 bp and 383 bp

respectively.

99 WFT
96 |: %75 ¥ Ciconia boyciana GU256529.1
¥ Ciconia ciconia MG763188.1
P¥8 Ciconia nigra AY660581.1

101} — H3k#5 Grus monacha AB023813.1
L FITUS Grus Jjaponensis GQ244410.1

| HE¥ Platalea leucorodia KT901459.1
98l 2% Nipponia nippon AB104907.1

100

—
0.050

B3 ZET mtDNA #£#l[X 383 bp /75 FIMEEMR AR T BB SER . BRARSRHR - WFh i R BER
Fig. 3 Based on the 383 bp sequence of mtDNA D-loop, the phylogenetic tree of both the Oriental White
Stork and some species of Ciconiidae, Gruidae, and Threskiorothidae was constructed by neighbor joining

WFT RoRATF T M . WFT represents our study species.
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2 1
WET TAGGCTCTGT AATGGTAGGT
A7 E# Ciconia boyciana TAGGCTCTGT AATGGTAGGT
H# Ciconia ciconia TAGGATCTGT AATGGTAGGT
W Ciconia nigra TAGTA-CTGT AATGATATAG
Clustal Consensus kR kkkk kkokk ok
WFT GTAGTAGGGT ATTGGATCTT
#J5 1% Ciconia boyciana GTAGTAGGGT ATTGGACCTT
E# Ciconia ciconia GTAGTAGGGT ACTGAGCCTC
R Ciconia nigra GGGAGAGGGT ATTTAAAGTC
Clustal Consensus * SkkkE K K *
WFT TGTAGGGTTA GGTACTAAGT
)7 F#8 Ciconia boyciana TGTAGGGTTA GGTACTAAGT
H# Ciconia ciconia TGAAGGGTTA AGTACTAAGT
BH Ciconia nigra -GAGGGGATA GG-GCTGAAA
Clustal Consensus * kkk Rk ok k%
WFT GAGATAGTAC TGAGGGTACG
#RJ7EV# Ciconia boyciana GAGATAGTAC TGAGGGTACG
H# Ciconia ciconia GAAGTAGTAG AGAGGGTACG
U Ciconia nigra AAGTTGTTAG TAAGA-TACG
Clustal Consensus * % kx sk kkokk
WET GGTATCTCAG TTCCTGCTCG
%75 FH#% Ciconia boyciana GGTATCTCAG TTCCTGCTCG
F1#Y Ciconia ciconia GGTATCTCAG TTCCTGCTCG
B8 Ciconia nigra GAAATCTCAN TTCCTGCTCG
Clustal Consensus R R m
WFT AGTTCTCACG TGAAATCAGC
7 EH#8 Ciconia boyciana AGTTCTCACG TGAAATCAGC
H# Ciconia ciconia AGTTCTCACG TGAAATCAGC
¥ Ciconia nigra AGTTCTCACG TGAAATCAGC

Clustal Consensus

Aok sk skookokeokokode sk ok ok ok ok sk ook ke ke ok
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Fig. 4 Sequencealignment of mtDNA D-loop between the Oriental White Stork and species of the same family
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WET is the research species.
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