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Optimization of Practical Protocol for Residual DNA from Honey
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m Stable carbon isotope ratio analysis (SCIRA) is an important technique accepted by the
Association of Official Analytical Chemistry (AOAC, 1990) as the official method for the detection
of honey adulterated with sugars. However, this analytical technique is not sensitive enough to
detect very low concentrations of adulterating sugars. It has shown results that PCR, detecting
trace amounts of specific target genes, was useful a tool to distinguish adulterated honey. The
presence of sugarcane or sugarbeet specific gene in honey means that sugarcane or sugarbeet
sugar was used in the honey production process. Residual DNA are distinguished from pollen
DNA mixed in the honey production process. In sugar manufacturing process, the residual DNA
of sugarcane or beet plants remains in the final product, which is used in honey production. This
residual DNA is targeted for detection. Therefore, purification of residual DNA in honey is crucial
to trace amounts of specific genes to detect using PCR. This study summarized the optimal
conditions for using DNA affinity columns to isolate residual genes quickly and easily from honey
and expects to be widely used as standard method.

LG ES  Honey, Residual DNA, Purification method

N B et al.,2018b; Sung et al., 2018). 12t o] BAF L 4H]

AR A Aol Qg AFFER AAEE 719

Aol ogt AlFES HMAEL] 7HAE IA AEA17] oAM= FRsIo U, AT A'ol o5t AbFET
I Qo] AFET HAYES 27| flste] ®AE9 AAEE 7ho] IhE-2 of k= Zo] gejFlon, o]2 9l

4] (Isotope ratio mass spectrometry)2] AA o] d7] of AA HE] Al=|et 7F2)7F F&E T Q).

AFeE| o] git} o] v AEA 9] EtAT U4 3¢ Z|< PCR (Polymerase Chain Reaction)l| 2|3t =48 &
o 2Co] At H&o] Detivh=s AR 71 &5t HE o] Y] FHHL F Ve IHE HoF3lom (&
of ZtE o] FHE FHD 4 lo] AR H Hho]g A HEW F) (Kim et al., 2019; Kim et al., 2020;

(AOAC)IA HE Y 4" FHNE PH 22 AF Troung er al., 2021), ©]° F o] AFFE] ERfots S|
Botal Jlom Sl o] i or AfFES] WES O AT 5ol A SEL Tl et HE S
SFaL 1Tk (Elflein and Raezke, 2008; Kim et al., 2018a; Kim %7 7237k (residual DNA)OY Higt #3455, A5

Received 31 August 2021; Revised 10 September 2021; Accepted 23 September 2021
*Co-corresponding author. E-mail: sangmih@korea.kr, bsyoon(@kyounggi.ac.kr

http://journal.bee.or.kr/




16 §7%) ZE So| WRY FAPANA FY 4
A &) 488 4 9k 2 dol gk,

2
HEo] F @Z}(residua DNA)E} HE A Ak
29] SHE 372 (Pollen DNA)S} -
DNAZ2] Z7}= (Naked DNA frag-
o]+= 37 DNA (Enviromental DNA,
eDNA) (Ruppert et al., 2019)¢t 22 o8] 2= HEZ

Soleh EE ] HEA olste] DNAZE 7 el 2 #4]
HE A0 BZE T Sk AR l*PﬁEl% A2 4
AN AR e AR E7] B s 24fjst
o AA AxHWHS AX ACR 99.99% VJ 1 A% (]
T, Sucrose)= 7H 2102 A& St o] Ao
A AR B AFRO] 315 GAZHDNA)E ALl B

H =2 AA =7, A=
2t g Aoltt.

AtFES AT Be AT AgES EdA
AH ez FHEste] B Bfor ARt o= o] ¥t
gollA A= e AFRO] A 3= 719 24
wHelet A=A ou, S EAsH HH, o= PCR
of &Jgt Eoj oA %7] 3% DNA (Initial template
DNA)Z 282 &= Okola‘r EEabil=g
whebA], AR TS ¢

AN A Tt A ‘ITI_]'E“H—J— e
27 g5% 4 = DNA e olet &Aook i
=4 DNA *4*‘% = SR FARe] el &
AZ Fol, HE=g W57] 917 CTABY] AHE, 3129 +
A 2e3 A AAE IR HsAY, 442 DNA
37 Sfsto] thpe] BA2st Bastgont
(Jain et al., 2013; Sobrina-Gregorio et al., 2015), ¥ A7
o B4l WF FAAY Eppeols 12 f-8okt &
o gl2Aeh. ?FH, affinity column©l] 213+ DNAS] &4
B2 column W membrane filter2 glass- fiber”’}, 11
L o] 279X, negative charge’s T+ DNA2] phosphate
backbone™t 47| AotE= HES o83t Ao r =
}\]-_9_5].;(] 0;1-:1:]—: AV AT J,]. —Q—EHH DN AE‘ 7]—11- —@7]] _‘=r‘_
2|e 4 9= A o 2 AESH 3L9] DNA &5E8H
T 7P gl AR Eo] tow, didat, SEAE, 9
] 52 e o= B2 71EZL 7, A2l

I3 DNAS] &F2 =ul=go]

=5
=

rlo
kol
e
=2
_>a

= AAH-

= T

lx;

'h' _]_

o] 851 QIth(Gadgil ef al., 2001). HEL 7|24 o2
Z-g4d01m, 9F 20% (wiv) 2] FEFTFS =t FAHRL
Glucose, Fructose 52 @dFold, 2] FFof ot 8t

196

=
> T
<] DNA-binding fiberol] &2 08 g 4 Q=g
binding®® DNAS S]5~6H= 2 740] @415t}
& A7 EEL] AAE *} S Qlt AR

2e)ag ARskigon, olg
ejso = Aeteka ke,

M=z 3

el
1. pGEM-sugarcane-cp (pSc) plasmid
DNA &M S S5t SO|]HX HEEHA|

ALFE A DNA isolation & 7S gotR 12}t
pGEM-sugarcane-cp (pSc) plasmid DNAE 4% £t
£ Yol Eof Yo|F1! QIAquick PCR purification
kitS ©]-85}%] DNAE isolationd}o] $]4~%H DNA copy
5 Bol i vlarsto] A xS doptgdrt. o] A
oA AHgshE pSee AR FEA A fAIR
maturase K (matK, GenBank accession No. LN 849913)
TS 2295t &2 AZe DNA= o5 5ol4]
o2 HE5H] 9ot Cane-dF/dRE Fget Zafo|H

£ Akt 24709] A7142 A2 Cane-dF 5'-CAC
CGCAATTATTTTTATTCTGAG-3'2} 227]2] @742
A2 Cane-dR 5'-GAACATCTTGAATCCGGTATTC-3'
£ AHESHATHKim er al., 2018). PCR BF&-9-2 1yl 10
pmole primer (F/R), 5 uL. 2X Rapi: Detect Master mix
S5, 1 uL pScE &39tsto,
THEeH, PCRE] 22 =

712 95°C 305, 95°C 3’5, 55°C 35, 72°C 355 1 cycleZ

(Genesystem, Korea), 2 pul

10 pL reaction volume 2 =

Z 50 cycle—% Genechecker (Genesystem, Korea)% AHES
of 2=a4515ict. o) F Cr wte] Wiskel Tm 2k, dCtio S ©f

-goto] EA 51Tt
2. 542 (Lysis buffer)e| £|X3}

£ =2d5t7] flste] HES 49
DNAZ} Z 9 9] DNA-binding fiber®]l
EE fIsl 2719 A= o

NE
(¢}

Zo] Z+F DN
e

O

==
e

kol ofo
b R

o
2

H O A oln
o EaTMt

http://journal.bee.or.kr/



HEof| A THF DNA 22|

Chaotropic agentE AHg&-ste] 11 84S Hlwst] HE&E
o] R 2S5 AL o] & 7RO 2 lysis buffer
£ FA3}s17] A5ke] 1x10°pSC 1 uL B ZE A&l 100
uLoll 71t & Z42F9] buffers 500 ul. 4715k, Vortexer
£ o]g35to] & 4 o]E & QIAGEN column®] go]F11
13000 rpm®f| 4] 30 s Y22 5H3ATE Washing buffer 700
uLE column®ll ¥ 13000 rppmollA] 30 s G E 2|5
3'DW 50 uL.2 ElutionSt$ 3L GI buffer, GSI buffer2} H] 1l
5t7] 918l QIAGEN kitE AH&2t sample 170+ kit H 50
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£ ©]-85to] PCRo}o] S 245k

T o = o= T

3. DNA binding column?| M
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217 washing buffer 41782 $Iolf Z/d0] thE& washing
buffer At B2] Zpo]E dotH 12t & 100 pLofl 1x10°8
pSC 1 pLE AH7F5kL GI buffers 500 pL ¥ & 4]0
ZF 3 P column®] Y1 13000 rpmOll A FA-E 2|55t
Washing buffer A, B2 washing?F F 50 uL 3’DWE AH86
o] ElutiondtSAth. o127 B2 50 uL oA 1 uLE AF8-5}
PCR5}o] 71 A3 #4165k

5. DNA Elution buffer M

2] Elution buffer 4172 ¢I3l 3'DW, Elution buffer A
ot BE H|watAl shlet. WA & 100 pLoll 1% 10° pSC

pSC Ct Tm dCtio
228 (Cycle) (c) (cycle)
1x10® 17.13 76.51 3.07
1107 20.20 76.51 3.97
1x10° 2417 76.18 3.99
1x10° 28.16 76.18 3.00
1x10% 31.16 76.18 2.99
1x10° 3415 76.18 3.96
1x10? 38.11 75.52
76.05£0.41
50
Peak

Signal intensity

Temperature (Deg.C)

Fig. 1. Detection limit of sugarcane-specific detection primers (Cane-dF/dR) in ultra-rapid quantitative PCR. UR-qPCR was performed
with the cane dF/dR primers and pGEM-sugarcane-cp (pSc). The template was 10 times serially diluted from 10® to 10° molecules. UR-qP-
CR was performed using GENECHECER (Genesystem Co., Ltd., Korea) under the following conditions: pre-denaturation at 95°C for 30's,
followed by 50 cycles of denaturation at 95°C for 3 s, annealing at 55°C for 3 s, and polymerization at 72°C for 3 s. Plotting of the Ct value
for each DNA molecule yielded a regression formula of y = —0.2856x + 12.879. The regression constant R* was calculated to be 0.998.
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1 uLE 37} & GI buffers 500 L. 211 & Aol= S p
column®l 21 13000 rpmOl Al HFAl-=2]oFA T Washing
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AH-8-5ke] PCR3T] 11 23S 2A45H3IH

=R n ks
1. pGEM-sugarcane-cp (pSc) plasmid DNAS
0|2%t S0|RTX} AESH

1x 10" 22} pGEM-sugarcane-cp (pSc) plasmid DNAS
x 1054|3145t 108, 107, 10°, 10°, 10%, 10°, 10%, 10", 10°
B2, 18] 31 negative (no template, DW)Z & 10712] A]
BE 214 PCRe FHotitt. 27t o} 2Tt (Fig.
D).

pScl HEHHAE 1x10222 YEtoH
B 76.05+0.41%0H. o] AHE o]-gsto] HFA
2Hdsto] A4 71&71E ZASH . 1 At
y=—0.2856x+12.879%= *1ﬂ =0 7197 gk ool
—0.25~-033 ¢l 9 &2 AAF #R*=0998)=
AUt o] & AFAA 105} k.

XJQE

m{o rr

2. Guanidine hydrochloride (GnHCl)2}

e %4 DNA copy =]l T2 Ct %t H]2LE $I5to] 270<]
Az DNA Al29}F &7 qPCRE $3H5HAL}. Bit= 5
M} 6 M GnHCI Ateloll 2145 52} copy = 1.6x 10°
9} 1.2x10° 2ol E. S Th(Table 1).

GuSCN.2 2 A|ZH binding buffer®] 73-% 5M2] GuSCN
binding buffer® 358 A2 Ex}71 1.5%10°0]032
4 M| GuSCN binding buffer® 3]H 5-742e] B4
= 7.3%x10* A% et. SFATF 5 M GnHCI binding buffer
Hop A2 9] Z2p7} 3]E Gl o]of] B2 tio=
she e Gzt Bawlor ARESIA}F SH= binding
buffert= 5 M GnHCI binding buffer’} & ¢ 2|5ttt Tt
Elo] AHE-= A5t (Table 2).

3. DNA binding column M

ZbF DNA 22914 column®] DNA 235322 S8
stct, oof @A oAl A== silica membrane based
column 57}A]E ©]-85+ DNA binding capacity2] Z}0]
£ Slstzt oFglet. 570 B4R column- 4.7 x 10°01|4]
1.1 x 10°2 3|$E= BT 2o & H o] column®©] Bl
A 1] DNAE #¢] A algf&lojof ot= FEda &
I 4= AT (Table 3).

Table 2. Value of Ct, Tm, dCtio in DNA isolated by concetration
of GuSCN

guanldlne thlocyanate (GUSCN) 7=|ol- HlIIL No Sample Ct(Cycle) DNA molecules Tm (°C)
_ 1 5SM GuSCN 26.96+0.03 15%10° 75.70
DNA binding buffer®l] A-8-5F= chaotropic agent®] &

Hnding butter ol A+8:5h= chaotropic agent©] 4 4MGuSCN 2806+152  73x10* 75.70
=7t w2s Ad9dol $ve Eilof ©et chaotropic 4 SMGI 25984003  29x10°  759240.16
agent 5 WHEZQ! guanidine hydrochloride?} guanidine 9 107 pSC 20.90 76.36

_ - — 5
thiocyanate & A-85te] A2 Wote Popmgiet 24 10 10SC 2092 o
N 75.86+0.27
Frof o 2709] A= E ARG o eFoA Yoz
Table 1. Value of Ct, Tm, dCt;o in DNA isolated by concentration Table 3. Comparison of DNA affinity column
of GnHCl
Column Ct(Cycle) DNA molecules Tm (°C)
No Sample Ct(Cycle) DNA molecules Tm (°C)
1 A 2438+1.23 8.3x10° 75.70
1 5MGnHCI 23.36+0.02 1.6%x10° 76.03 2 B 23.95+0.64 1.1x10° 76.03
2  6MGnHCI 234%0.65 1.2x10° 75.70 3 C 25.24+£0.03 47x10° 75.87+£0.23
3 107 PSC 20.36 76.36 4 D 24.77£0.61 64x10° 75.70
4 10° PSC 28.08 76.03 5 E 24.29+0.02 8.8x10° 75.70
75.98+0.25 75.80£0.16
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HEof| A THF DNA 22|

4, Washing buffer M

3]4=== DNA 2] purity’E $15t%] column®ll DNAE 2
FAZ] 3 o33 o] washing buffer®] 43S HSHAA
3]4E= DNA ol "3 221531t Washing buffer=
G} o= FAEo] JloH S-S 80%= 115t
1 A FEE HSAIH S o oflg2E& 85%= 115t
dol T E WSt ZS of WSk Hokth T3 QIAGEN
7| E ©] washing bufferQ] PESt H| W o}51S o ofgh-&o]
80% = o A Fro] §iste] mEf Cr g2 ZfolE Ko
o 15mM Tris-HCIO| 4] DNA E2H7F T2 s K}
=7 e TH(Table 4). ofl&H20] 85% %2 ™ 9A| PEE
AFE519-S W H e} )4 DNA EAkp7) E7] el
AL E 4 d%on 4 5o HstoA= 2ol Hoj

2] A FTH(Table 5).

5. DNA Elution buffer M3

Column affinity’§ ] WFA]9} TA|<] DNA elution buffer
A& $151%] 10 mM Tris-HCI (pH 8.5), TE buffer (10 mM
Tris-HCI, 0.5 mM EDTA, pH 8.5)2} DW 7}] elution &7}
£ v w5kt 1 A 10 mM Tris-HCl (pH 8.5)7HS AH&
5} ol DNA ®4F77}F Bt 572} TE buffer: o 2]
Al YEFY 10 mM Tris-HCI (pH 8.5)2] ©H= ARS8 A 9]5}
SATH(Table 6). E3F Ho] pHE H71/ol w5=o] A= 10
mM Tris-HCI (pH 9.0), TE buffer (10 mM Tris-HCI, 0.5 mM
EDTA, pH 9.0)2} DW2] H| o[ A% 10 mM Tris-HCI (pH

9.0)y& &= AH2 DNA 227t 718 A7 dEdS ¢

Table 4. Amount of DNA isolated due to changes in composition of washing buffer

Buffer composition (80% EtOH) Ct cycle DNA molecules Tm (°C)
1 PE 10 mM Tris-HCI (pH 7.6) 2571046 34x10° 76.03
3 A 15 mM Tris-HCI (pH 7.6) 25.23+0.02 47%10° 76.03
6 B 20 mM Tris-HCI (pH 7.6) 25541044 3.8x10° 75.81£0.19
9 1x107 Positive DNA 21.23 76.36
10 1x10° Positive DNA 27.11 76.36
76.03x0.2
Table 5. Amount of DNA isolated due to changes in composition of washing buffer
Buffer composition (85% EtOH) Ctcycle DNA molecules Tm (°C)
1 PE 10 mM Tris-HCI (pH 7.6) 25.17+£09 49%x10° 75.85
3 A 15 mM Tris-HCI (pH 7.6) 24.89+0.45 59x10° 75.85
6 B 20 mM Tris-HCI (pH 7.6) 2490+£0.43 59x10° 75.74%0.19
9 1x 107 Positive DNA 20.26 76.51
10 1x10° Positive DNA 27.18 76.18
7591£0.2
Table 6. Amount of DNA isolated in composition of elution buffer
Elution Buffer composition Ct cycle DNA molecules Tm (°C)
DW DW 24.29+0.02 8.8x10° 76.18
2 T 10 mM Tris-HCI (pH 8.5) 2461043 7.1x10° 76.29%0.19
TE 10 mM Tris-HCI (pH 8.5) +0.5 mM EDTA 24.24+0.03 9.1x10° 76.07+0.19
9 1x107 Positive DNA 20.75 76.51
10 1x10° Positive DNA 28.20 76.51
76.25+0.2
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Table 7. Amount of DNA isolated in composition of elution buffer

Elution Buffer composition Ctcycle DNA molecules Tm (°C)
1 DW DwW 25.68+0.52 3.5x10° 76.03
2 T 10 mM Tris-HC1 (pH 9.0) 25.83+0.44 32x10° 76.03
TE 10 mM Tris-HCI (pH 9.0) + 0.5 mM EDTA 25.19+£0.01 4.8x%x10° 7592+0.19
9 1x107 Positive DNA 23.11
10 1x10° Positive DNA 30.11
76.06+£0.23
QUSFAT TE buffer’s oluth £ BAH47 AEE A oA Stol WAE F 1822 YA,
T3 4719 pH 85914 =2 BATH HEHS E 4+ A (7) 13000 rppm@l|A] 127 YAE2|ste] HolE 50 uLol
%At TE bufferi= DNAE A=Al @8] BEdt 4= A= DNA -85 ﬂ#’a;t’r. ol5 &<l & Al Bt micro-
Z2 buffero]t}. 12} o] F2]3F DNAE 22} thefet &t centrifuge tube®] §1L —20°Co] HE3¥sto] pCRO| A
3 PCR, 971N BRA, BANS S Abg Al T2 g gan
< AT 4= 2o Elution ﬂ'% 3DWE 2= Zlo] ¥t
52 Aol o] Hrtal TSkt (Table 7). 2. ZHE DNA 22]0]] AF2E|= A2k Y O =M
(1) DNA binding buffer; 5 M guanidine hydrochloride
X [e] (GnHCl), 30% isopropyl alcohol

1. 220N TF DNAQ &2

(1) B 2mL< 50 mL tubel] 1 GI buffer [0 mL= 217

ARgSto] AlojET,

(2) GI buffer2} &2 2 Aol 84 &
umn®l| FIAIZITE, o]uff column extension accessory
2} column manifolders vacuum®] $1ZAs}o] AL
A & o &84 columne S 4= Ut

(3) 700 pL washing buffer column®] 3 13000 rpm®]]
A 30 sec WA= R}

527F Vortexers

E affinity col-

13000 rpm©.2 YA E2]5te] L.
(5) Column collection tube®llA] &
mL microcentrifuge tube®l] E+=

(6) S0 pLe] 32t B85 column/] ALl tipe] B4
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(2) Washing buffer; 15 mM Tris-HCI pH 7.6, 85% ethanol

(3) Elution buffer; 32} o S/

£ a7l FUsdetd SYTs e a7
(FHAIH S:PJ01574601)F Korea Institute of Planning and
Evaluation for Technology in Food, Agriculture and Forestry
(IPET:318093-03)2] Z| o] 2Jsto] =a)=]¢lom ofof 7t
ArE Ry,

n*
AEEH
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Fig. S1. Detection of residual genes in honey according to DNA
binding buffer. A melting point analysis graph for PCR amplifica-
tion curve and confirmation of this amplification of the isolated pSc
by adding 10® sugar cane specific gene recombinant DNA (pSc) to
100 pL honey and 500 puL of GnHCl binding buffer.
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Fig. S2. Comparison of residual gene detection in honey accord-
ing to DNA binding buffer. Add 10® sugar cane specific gene re-
combination DNA (pSc) to 100 uL honey and 500 pL of different
concentrations of GuSCN binding buffer, and the amplification
curve of PCR amplicon for isolated pSc and the melting point
analysis graph for checking this particularity of the amplicon.
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Fig. $3. Comparison of DNA binding columns. PCR amplification
curve and melting point analysis graph for pSc isolated through five
different columns using a 500 uL 5 M GnHCI binding buffer with
10® sugar cane specific gene recombination DNA (pSc) in 100 pL
honey.
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Fig. S4. Ct and Tm values of the amount of DNA isolated accord-
ing to the washing buffer composition. The PCR amplification
graph confirmed that sugarcane-specific genes were amplified in
recovered DNA samples obtained by washing columns with buffers
that fixed ethanol at 80% and changed salt concentrations to 10 mM,
15 mM and 20 mM Tris-HCI (pH 7.6), and the melting point analy-
sis graph confirmed that the amplified PCR amplicon in all samples.
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Fig. S5. Ct and Tm values of the amount of DNA isolated accord-
ing to the washing buffer composition. The PCR amplification
graph confirmed that sugarcane-specific genes were amplified in
recovered DNA samples obtained by washing columns with buffers
that fixed ethanol at 85% and changed salt concentrations to 10 mM,
15 mM and 20 mM Tris-HCI (pH 7.6), and the melting point analy-
sis graph confirmed that the amplified PCR amplicon in all samples.
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Fig. S6. Ct and Tm values of the amount of DNA isolated accord-
ing to the Elution buffer composition. The PCR amplification graph
confirmed that sugarcane-specific genes were amplified in DNA
samples obtained by elution with 10 mM Tris-HCI (pH 8.5), TE
buffer (10 mM Tris-HCI, 0.5 mM EDTA, pH 8.5) and DW, and the
melting point analysis graph confirmed that the amplified PCR am-
plicon in all samples.
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Fig. S7. Ct and Tm values of the amount of DNA isolated accord-
ing to the Elution buffer composition. The PCR amplification graph
confirmed that sugarcane-specific genes were amplified in DNA
samples obtained by elution with 10 mM Tris-HCI (pH 9.0), TE
buffer (10 mM Tris-HCI, 0.5 mM EDTA, pH 9.0) and DW, and the
melting point analysis graph confirmed that the amplified PCR am-
plicon in all samples.
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Table S1. Value of Ct, Tm, dCto in DNA isolated by concentra- Table S3. Comparison of DNA affinity column
tion of GnHCI
No  Sample Ct(Cycle) DNAmolecules  Tm(°C) Column (C}?ctle) Aver. Ct mgfiﬁes Tm (°C)
1 5MGnHCI1 23.37 76.03 1 A 23.51 75.70
2 5M GnHCI2 23.34 76.03 2 2525 2438%+123 83x10° 75.70
23.36+£0.02 1.6x10° 3 B 24 .40 76.03
3  6M GnHCII 2430 75.70 4 2350 2395+0.64 1.1x10° 76.03
4 6M GnHCI2 23.38 75.70 5 C 25.26 76.03
23.410.65 12x10° 6 2522  2524+003 4.7x10° 75.70
5 107 PSC 20.36 76.36 7 D 25.20 75.70
6 10° PSC 28.08 76.03 8 2434 2477+061 64%x10° 75.70
75.98+0.25 9 E 24.30 75.70
10 2427 24294002 88x10° 75.70
75.8010.16

Table S2. Value of Ct, Tm, dCtjo in DNA isolated by concetration
of GuSCN

No Sample Ct(Cycle) DNA molecules Tm (°C)

1 5M GuSCNI 27.00 75.70
2 26.94 75.70
3 3 26.95 75.70
26.96+0.03 15%10°
4 4M GuSCN1 26.25 75.70
5 2 27.95 75.70
3 29.98 75.70
28.06+1.52 7.3%10*
7 5MGI 1 25.95 75.80
8 2 26.01 76.03
25.98+0.03 29x10°
9 107 pSC 20.90 76.36
10 10° pSC 26.92 76.36
75.86+0.27
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Table S4. Amount of DNA isolated due to changes in composition of washing buffer

Buffer composition (80% EtOH) Ctcycle DNA molecules Tm (°C)
1 PE 1 10 mM Tris-HCI (pH 7.6) 25.25 76.03
2 PE2 26.16 76.03
25.71+0.46 34x10°
3 Al 15 mM Tris-HCI (pH 7.6) 25.20 76.03
4 A2 25.24 76.03
5 A3 25.25 76.03
25.23+0.02 47%10°
B1 20 mM Tris-HCI (pH 7.6) 25.23 76.03
B2 25.23 75.70
B3 26.16 75.70
25.5410.44 3.8x10°
9 1x107 Positive DNA 21.23 76.36
10 1x10° Positive DNA 27.11 76.36
76.03+0.2
Table S5. Amount of DNA isolated due to changes in composition of washing buffer
Buffer composition (85% EtOH) Ctcycle DNA molecules Tm (°C)
1 PE 1 10 mM Tris-HCI (pH 7.6) 24.27 75.85
2 PE2 +80% EtOH 26.07 75.85
251709 49%10°
3 Al 15 mM Tris-HCI (pH 7.6) 24.26 75.85
4 A2 25.19 75.85
5 A3 25.22 75.85
24.89+0.45 59%10°
B1 20 mM Tris-HCI (pH 7.6) 25.20 75.85
B2 2521 75.52
B3 2490 75.85
24.90+043 5.9%10°
9 1x107 Positive DNA 20.26 76.51
10 1x10° Positive DNA 27.18 76.18
7591102
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Table S6. Amount of DNA isolated in composition of elution buffer

Elution buffer composition Ctcycle DNA molecules Tm (°C)
1 D1 DW 24.27 76.18
2 D2 DW 2431 76.18
24.29+0.02 8.8x10°
3 Al 2431 76.18
4 A2 10 mM Tris-HCI (pH 8.5) 24.30 76.51
5 A3 2522 76.18
24.61+0.43 7.1%x10°
6 B1 10 mM Tris-HCL(bH 8.5 2428 76.18
7 B2 oSt EI()"TA ) 24.20 75.85
B3 2423 76.18
24.24+0.03 9.1x10°
9 1x107 Positive DNA 20.75 76.51
10 1x10° Positive DNA 28.20 76.51
76.25+0.2
Table S7. Amount of DNA isolated in composition of elution buffer
Elution buffer composition Ctcycle DNA molecules Tm (°C)
1 D1 DW 25.16 76.03
2 D2 DW 26.20 76.03
25.68+0.52 35%x10°
3 Al 26.15 76.03
4 A2 10 mM Tris-HCI (pH 9.0) 25.20 76.03
5 A3 26.13 76.03
25831044 32x%10°
6 B1 10 mM Tris-HCL (bH 9.0 25.20 76.03
7 B2 P 70 25.18 75.70
8 B3 25.20 76.03
25.19+0.01 48x10°
9 1x107 Positive DNA 23.11 76.68
10 1x10° Positive DNA 30.11 76.03
76.06+0.23
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