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S22 < (optical density) &=XI2 H|1

- (YAES AA) FHD B HO0ILE M=o HES N0 L
0

M) A A|oF D S22 H(spectrophotometer)E 0|20t 3tH&

o o
| 2Ret B, S&SAIIZ0 2=2otH As3

@ 83U & HY JES 2 -1-22 2T
Toll-1-2. gH, & BA J|E
o5 71E #* B
EDTA a7 A EDTA A& tubeZ AR5 Aoojot Xg

e 28] At @3 Ax
glucose =T 7} A7t 5-7% A

ol

Glucose i ( 8F

g Argow

[e)

Calcium 8% ¢ 8.6-10.0 mg/dv = EDTA A& tubeg AREsH= 4ot A&
A} 1 < 0.2 mg/de « EDTAZ} @01 U] Cazeol Adsto] atom
g7 : 3.5-5.1 mmol/ ¢ — @ U calcium g7t AR W

Potassium & : > 10.0 mmol/ ¢ | ® EDTA tube | potassiumo & Qlsfj, &4t

potassium =%7} AR B} =7 &4

| -ld
ofo

i

Ui

1.2.1. O|=2HNIN|(Test stick)H

1.2.1.1, Zdl & Al

@ AH| L APE : Micropipette

@ Al2F @ Quantiofix EDTA test stick(MACHEREY-NAGEL, 91335), Quantiofix Glucose test

stick(MACHEREY-NAGEL, 91348)
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+ @ 25 HsH EDTA AHE tubes o] &eh Fott A& 7I&
*» EDTA % Heparin A|¥ tubez HE 229 %o 2% AL 7t

@ Test stick0il X8 =22 4% E0HH =, 30x2t =0ELH.

@ MZ 2F test stickOl LIEF M2S N2 HImSICH

@ (EDTA ZALKl Z1t) EDTA tube2 =&E EEE JAXIt LetMoz LG,

@ (Glucose ZALK Z1}) sLolol &N EF8 JAKZ HIWE 2R, EFO0

[ O T,

S0l blioll O &2 =242 LIEHHCH

* AIE W Glucose s&I =258 22 sMoz YMET)

EDTA ZARKX](test stick) Glucose ZAALA|(test stick)
oy 28 EE ;
A7 " - =
2wy o oay B

& 1I-2-1. 0|2 AHXl(test stick)S 0|26t €& -S& AlEAN}

1.2.2. Calcium H|/MZ=7yH

1.2.2.1. EHl & Al

1 &Hl & A2E : Microplate reader, Microcentrifuge, Micropipette, 1.5m¢ e—tube,

96 well microplate

@ Al2F : Deionized/distilled water(DDW), Calcium Detection Assay kit(Abcam,
ab102505)

1.2.2.2. &84d

(1 Calcium assay buffer@ chromogenic reagent= AIZ &0l Olel A20 JHWECY.
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@ HMAUANZ(EH, EF)e= icelld AT =2 = tappingl2 & AAHEL SEG6

—

=0l Al2= DDWZ 54 3|40t =Hdletlt.

» A2 S|AM(50uL) = AlE 104 + DDW 4014
@ 96 well microplate0fl alA&&t ME(EH, EZ&)S 22 50u% 26T},

@ Chromogenic Reagent 90#E (32| 2F welloll & JFSHCH.

(B Calcium Assay Buffer 60 E 2+ well0ll & J}SHCY.

[N
w

6 LOR2LH plateE 2506t A 20N 5~1022t =0}

@ Microplate readerE 0|25t 576nmIt&E N A platel SZ2TE =XEHC.

» SMSE(Chromophore)2 AlZ2H0] XILIB A 2o KIS2 302 OILHOI =&06

1.2.2.3. 2124

® E3Y €& Calcium s& Xt H SULZ2E YMRI0IE &g = UL
- 22 2etdE U, 282 F8et 4822 LHEFHC

» AI2(E3X) W calcium s&Jt =242 22 SBetMs Tt

Ct.

g0

| S A J|S%B
2% g3 "¥® 3%

0.1 0O 0.75 0
AIE DD5-_|'5.-"-" == E-l.ﬂnb: DDE-J'E\HIH

8 1-2-2. Calcium ZMEFE ASE Z D0 Al)
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e

1.2.3. Glucose H]

él»t” al AlOI:

=< -

1.2.3.1.

® Il L 2D

= . Microplate reader,

Microcentrifuge, Micropipette,

1.5m¢ e-tube,

Orbital shaker, 96 well microplate, 37C incubator

@ Alef:

1.2.3.2. AgYH

OR=3=

@ Glucose Enzyme MixE =H|

Deionized/distilled water(DDW),

o

Ct.

Glucose Assay kit(Abnova, KA0831)

MO0l Glucose Assay BufferE 0lel &20 HUWNH =206 =QIC.

0l 0l Glucose Assay Buffer 220£LE & D}
ol -20CH

= Glucose Enzyme Mix(pellet) 1

o & =0 < 2tetCh.

4

= e-tubell &=

Ol

= Hx = =0AN ALE Al0l= icelll 20t=CH

2 OILH0Il AtEotLl

@ 96 well microplate2 2+ well0ll MYAIS(ESE, EX) 2wE 2306t Glucose Assay
0

Buffer 48u4E 212t EJlot =& Rt 5040t El== BH=C

Oteliet &0l =dlgt =, wellOfl 50ul® & JtotL)

@2 2

@ Glucose Reaction MixE

orbital shakerE 0|20t &

Glucose Reaction Mix Background Control Mix
Glucose Assay Buffer 4619 4810
Glucose Probe 2p0 210
Glucose Enzyme Mix 210 -
Total volume 5010 50p8
® PlateE =22 2ZM 22 XCHs & 37T incubatortil 3082 =0tSCH
® Microplate readerg 0|38t 570nmIIE U Al platell S22 =&HEHT
1.2.2.3. Z21UE4
O EF3I €& Glucose =T X0|JF H Foto2 = YLAMII0IE S0IE £ QUL
» 5200 F2, EEEN S HUMN E= BN LAMSHT
» AlE@ W Glucose s&t ==+5 &2 EctMoz LAMSHT



(@ Background control2 ODs7onmak
i

SO S&T g0l gH0l dIo

JISXA  JIEXB
#y umy =y 8%

@@

0.60 0.25 0.58 0.21
Al= ODs79nm — Background ODs7onm

T2 |11-2-3. Glucose ZfAM=ZFE! A2 DAl

C)
[
>
{0
o
HT
=
N
ry
HT
s
OfH
0S
%
O
e
M
HT
e
o
H
e
tol
oIn
10
10
o
i)
rig
o
i)

@ KAQ SEUHEH it N& =8 Al 24stsr AR 22 S HA2
gatstst ZA=XIE Hluol =olg = U
@ J&atstst A =22 H lII-1-32 FX0t0H, Y dAle AT A 20 21250

aa

N-1-3. MATGEE Jalstst AL &5

odk

A=k
=

re

W A

Fibrinogen, HbAlc, Hematocrit, Hemoglobin, Platelet, RBC,

1 XK pl
& (plasma) WBC =

Albumin, ALP, ALT, AST, Bilirubin(total, direct), Calcium,
Chloride, Cholesterol(total), Creatinine, C-reactive protein,
2 HA(serum) |Free T4, Glucose, y-GTP, Homocysteine, LDL-cholesterol,
Lipoprotein, Phosphorus, Potassium, Protein(total), Sodium,
Triglyceride, TSH, Uric acid &

Amylase, Calcium, Chloride, Citric acid, Creatinine, Glucose,
3 AW (urine) |Ketone, Magnesium, Micro-albumin, Nitrate, Phosphate,
Potassium, Protein(total), Sodium, Urea, Uric acid &
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1.4. NIAA HEE QLU RLHY HYENMH
a

(ELISA, Enzyme linked immunosorbent assay)

12t a2 =2 3k

NELnIRY
Nelol BRS gEs w2 4+ UL

@ MR ZH0 M2t &F cytokine 24 2O IHFS =
Al

c
cytokine 21t M40 Mgfet MK SEMEHE &CloioF Lt

H -1-4. MY A2 E /T cytokine 2=
ki 7NE 3 4 A dst 49

IL- 8 serum ~30 pg/md )
- 24X]7t o] % 125pg/md ©o]%F
sCD40L serum 7~17 ng/md n AP L E(7FA)
TfR serum 171~212 U/mo m 22] A XHBAIZF & =7}

serum 1.07~4.40 ng/m{

MMP-7 plasma 1.10~4.59 ng/m{

GM-CSF plasma 214+163 pg/mQ m 22l A XA2A]ZF & 11~208]f Z71)

IL-1a plasma 9.4+7.7 pg/md m 23] A X|H(2AZF & 11~208] =7}

G-CSF plasma 119+60 pg/md n 23] A X|H2A|ZE & 11~208] 71

T IL-8: interleukin 8, sCD40L: soluble CD40 ligand, TfR: transferrin receptor, MMP-7:
matrix metallo proteinase-7, IL-Tou interleukin 1 alpha, GM-CSF:
granulocyte-macrophage colony-stimulating factor, G-CSF : granulocyte-colony
stimulating factor

¥ 1) Betsou F, Gunter e, Clements ], DeSouza Y, Goddard K, Guadagni F, Yan W,
Skubitz A, Somiari S, Yeadon T, Chuaqui R. Identification of evidence-based
biospecimen quality-control tools: a report of the International Society for Biological
and Environmental Repositories(ISBER) Biospecimen Working Group, ] Mol Diagn
2013,15:3-16
2) Kofanova O, Henry E, Quesada R.A, Bulla A, Linares H.N, Lescuyer. P, Shea K,
Stone M, Tybring G, Bellora C, Betsou F. IL8 and IL6 levels indicate serum and
plasma quality. Clin Chem Lab Med 2018, 56(7):1054-1062
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1.

1.

4.1. 'SH R LE2F

@ &l : Microplate reader, & 22|J], micropipette (200x¢),
Horizontal orbital microplate shaker (500+50 rpm)
@ A2t Quantikine ELISA (R&D systems), Deionized/distilled water(DDW),

Human cytokine controls (optional)

R APE micropipette tip (2004£), 1.7m¢ microcentrifuge tube
4.2, 2™ &£ (sandwich ELISA)

@

nz

oar

A2 = reconsitutituion buffer, wash buffer= &20 1 2 L Z2&
QA

(crystal)0| 2t&G| =2 AMEIQI 22 &0l = AISSHC.

12
1o
MHH
=
o
[m)

@ (Standard =H|) 2t cytokine & standard 2

» Standard stock MZ : ELISA kit ZT2&20 W2t HAI=E sE0 U=

reconstitution buffer& €10 A20AM 1582 0|4 ot G £ AISSHC.

o

= Cytokine €2 ELISA kit Z2E=0 AN HAIS sEHRAZ standard stocksS
S| M3 EH|StCt.

® (ME ZHI) MHAZ(EH, EH)= cytokine 22 ELISA kit Z2ESUAM FEE
S|MHl =0 2tk sample dilution buffer2 3 &atd Z=H|SHCh.
(0ll, sCD40L: &= b5H 34, IL-8: E& | AIZ)

JA
04

@ Microplate strip (ELISA kit0fl Z&= <=2 &SHIl plate HBIE0 Z2ES
strip)S Z 8t 22 JHUO AFZ26tD UHHXleE MZE foil poucht] 2=
4CHAN &

e
o

Ct.

® 2 well 0l assay diluent 100£E €10 ®Y UAS XISHEHC},

® (1Xt gr=2) ®2 2 well 0l standard, control, samplesS €2 & S£2& fims
plate &N F=stCH.
= 2t cytokineg8 BtES 2, BEESAIZ2H, 2%, shaking X212 ELISA kit T2 E20IA

MAlet &t Z2 [HECL.
(0dl, sCD40L : &r=2, 2Al2F, shaking)
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:

= SEJF H2 cytokine2l B2 4TOIA 18AI2H Ol BESAlZ!
5t

2 = UCH
8 1 47

, IL-8 1 4C, 18AI2F = && 2Al2H)

o
0z
0
=
x
o
010
&
0
mio

™0
0%

—

O

@ (Washing) 2t well2l WE2=2 Mot wash buffer& 2t well0ll 40042 W
NZESHCH & 43 M= St

u

n
0
i
OM
O
fin
=)
o

(2X1 BFZ) 2 cytokine® secondary antibody—conjugate
plate &0 2= StLT.
= 2f cytokineE BHS 2 BISAIZ2E, 2%, shaking 2242 assay kit T2 E20 A
MIAISH &t S EC.
(0dl, sCD40L: 200, &2, 2A12F, shaking; IL-8: 100x8, A&, 1Al24)

© (Washing) 2+ well2l LHIE2= HMHGILD wash bufferS 2t welldll 40042 TH<
HIESICH & 43 M= S

i
kJ
>h
0
ol
(=)

(L) LMAIQF 2BERE SE(1:11)2 A2 S, 2k well0ll 2004E
m]

&20lA 302t BHSAIZICH

{0l
o
Rl
=
=
>
0R0
o
[m)

» color reagent A & B= 42

@ 2+ well0Oll stop solution 504 E0 et2s F X
= Well L SHS L2tMO 2 HGHOF ofH, == MRl AL JY I tappingot™d

401 =L

@ Stop solutions €1 302 OILHOI 450nm IMIE WM SEEE s3SI, 540nm

2 570nm2 &S =EotH 2ol =0

@ (&) Standard curve= four parameter logistic(4—PL) curve fitS AFZ8tLL.
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H II-1-5. UAH 2428 i

| ANz Ful || = @R/E5H20~1000), 29(500~30000) |
4 4 $
® Protein Precipitation
— Lyophilization
— Reconstitution
* AbsoluteIlDQ kit & o]&
4 4 $
® Liquid chromatography(LC)
Ultrafiltration/Centrifugation ® Gas chromatography(GC)

® Dilution with solution
BAHA R &FH| (250mM phosphate buffer
pH7.4, 5mM formate, 109%D,0)

Mo
a%
>,
il
Mo
i)

| |

m Capillary electrophoresis(CE)=

¥ ¥

‘ A ‘ ’ = Nudear megnetic resonanceNVR) ‘ ’ = Mass spectrometry(MS) ‘
2 ll-1-6. S8 S4AYUY i
go g
RAx 2 Z=H| n FAL/ARH20~100p0), A8 (500~300040)
L 4
B XA 8 ZH]| m Extraction/digestion(organic solvents, protease, salt <)

¥ ¥

» Chromatographic separation(HPLC, UPLC &)

m Affinity purification(antibody, SISCAPA &)

¥ ¥

m ESI MS/MS(Orbitrap, QqQ <)

B4t s MALDI-TOF MS/MS(VITEK, AXIMA &)

* Targeted protein quantification: MS-based MRM/SRM =

_45_



2. DNA

cl

0
H1
rH

N
[N

©
OfH
02

e
e
=
o

282 21 Al DNA & Hg0 tet 88 € =& 2 +dotl), 1 &
10%E 222 ME5tH, 210 = 72 OO oY XH20l CHeh et A AL 2
D= 2ZF BAME A AletCh

) DNA A&0ls 2LEZTY, Ethidium Bromide(EtBr) S aiY SHAA=XY

. SYSYUANE LEHE2Z NanoDrops 0128 2&
A
=

I1.2.3.), Ol A260, A280, A230=2 &N =&E5H0

DNASl =&, 28 =0k OtLlich A2601t A280, A2302 HIE 222 aig A& 2

H llI-2-1. DNA &8 dluw
Method Detection Detection limit
Spectrophotometry Absorbance at 260nm Sug/md
Ethidium Bromide UV light(254nm) ~bng
Hoechst 33258 dye Fluorometer 10ng/ml
YO-PRO, YOYO-1 Fluorometer 0.5ng/m
SYBR-Green Fluorometer 25~50ng per band
PicoGreen Fluorometer 25pg/md
@ (AFH A SL2AMNM= HIIIsLHU PCR LHS ALE5HH DNA oHH
HZ OIS}

(Agarose gel ®J|E =) DNAS 2A IAJIL X0 W2t &etXl= agarose
gel matrix Ol= IHEIS =450 DNAS 2ol IS =01(0] %Y 11.2.4.1.)

b

o
Ji

& Xz

o
og!

(HAs 2HZ EIY=sH) DNAS 2 A2 (capillary) OIS IHE
2460 DNA 2ol B2 0] =L 111.2.4.2.)

(Long PCRY) 17kb Ol&tel B-globin gene(housekeeping gene) fragmentS
PCR gt8o=z =Zo6t1], oY AJIe RN 5= HEE Eoi DNA 2ol
(degradation) (HEE 2AHEXO2 301(0] %L 111.2.4.3.)
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(D2 QHEZAAD 2HHI2I0MRE 002 Z2HR0Hmycoplasma)2l 16s rRNA(rDNA) coding
PCR 28 = AlESolH OldM= QEHEE &CIotH, 0l
SH=)

Soff 2% MXCIFE DNA ==X AHE MIA WHE0 Oiet MEHN QI 22| &EfE
(@]

aga &8Z 2 a8kl g 20| Edothl =S USAEN F=2lott %

 BS 7 2 0 AU 28 0IME 2 nuclease 2& X
* nuclease free JIAHM AFE @ A& JIAIHO 218 nuclease @& EHA

B HXINA

—

) [%Xl HI12§A—I&!] B‘QlObiﬂ PCR && 22 Z2UA

2. T HEE DNA EH]

2.2.1. '§H| A AZF

© ©

ZHl  : MicroPipette (1048, 204£), Multi channel pipette(2R2Al), ST ZH1TH,
AA=2|D|

Al 2k TE buffer(10mM Tris—HCI, 1mM EDTA, pH 8.0), 70% HEtS(A=SR)

ARE MicroPipette tip (1042, 201#£), 1.7m¢ microcentrifuge tube,

1.7m¢ microcentrifuge tube rack(96well), 96 well plate

2.2.2. 'F=EE| Oy DNAQ| MH

22| (A DNAE &AL HI0IY =5 JIE2Z 10%(81 Htol
o =)

No0x
>
o
ro
|
o
T
N
iR
[
mU
(<)
HT
]

N
=2
x
\‘
3
Q
o
(@]
D
-
=
Q
D
&
O
D
®
(@]
X
o
5

0
HU
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(1.7mQ microcentrifuge tube rack)

(DNA ®38rA - 9%9)

T 2elE DNAS S (MA)

-2-1.

s

il
i

|
q

gl
<)

L=

2.2.3. DNA

i0J
il
vl

un

® ZBe/AAEN 22

JtE 0I8,

HE & Al

_,__|1

A
(g

US3IE | 78

HEDAZDNA

No

ZHo

No

I 2LAEIENT-

No

E

AH bCOD

SIS
= o

HSItE

-2-2.

e

y

@ HIZEAMNHZ XHOM

* YSITE W AH ARH(EE) ¥

- (TLAE) FEAA AR YoM AR

- (RF¥bCODE) Bt EAI Y2 AJHSto] YE7tE] vz A%

un

‘U

ol

0|

II-2-314

s

Ct.

0
il
&l

10J
il
il
o
oJ
_‘g.ﬁ
loF
_*._m_
R0
Rl
un
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MEENAUE MAER

Fr= MER

e

0= LH & H 5= sSEY
1 YeRHHBageMH _s3HQC 63 2016~-09-08
2 BB HBEETH _53HQC 53 2016-03-08
3 2016- L BeEEai( 1221 12 201
g 20160826 Ehod X = 12| 201 6-08-31
5 2016-281.CL F2F 124 12 2016-08-10
B vH2F&EH 2720160803 B 201 6-08-03 -
B =Fa]

AR S AL Plate plate == B2 («g) WS
1
2
3
a
5 —a
&
T
8
9
1o
11

I ———] 3 1
18 11-2-3. DNA et&dd HAS & S5

>~.

« ] Zup d2e AL 27) o9 FEZ FAlol A=Y 4~ ok DNA udE

DNA 37195 XS SAl0] 2= 42,
- mawyre g 7] @2o] MA ALEE DNAYS Q2ishn, Umx g2e 0'02 9

o ZAre

Lot E5¢tlt.

2.2.4. DNA g™
@® 2.2.2.22 DNA= 4TOAN 6AIZt Ol& MAGI cH=sdtHH, Xt
Flofl 4COH 7€ Ol HU=X == F=2fetlh.

NA 3|49 R WE2 o5

@ QEYXE <l

D &Y
UVZ 3022t &zotl) 70% =2 Ht9S A=8 = AIESHL

@ 2.2.3.@° 2IAEN WMt =EE =SIF 100ng/udt T =2
bufferE 96 well platetil &0 3| &I &tCE.

_49_

20| o
20| oy 4y
PN
x



@ QO0IA 3SI&5H DNA(100ng/1L)E AtE3SH0 DNA oA ZAHOI 0= 11.2.4.)2

2.3.

D2 28 HAHOI =L 11.2.5.)5 &St

—/

dE22E Sol 20| =elel = DNAs HADPCODER NMESXAERBSE
0

FEACANAEUHA MBSAAEHSZ ?XE HMotH s=& ?X0 XNE et

DNA & 2! WFHEN

2.3.1. NanoDrop2 O|8¢t DNA dF HH(ELISE=H)

2.3.1.1 8l &€ 22F

@

© ©

ZtH| ' NanoDrop Spectrophotometer(ND—2000, ND-8000), Micropipette(2.5u£),
Multi channel pipette(104£)

Al 2F 23 =F4=, TE buffer(10mM Tris—HCI, 1mM EDTA, pH 8.0)

AR E © Micropipette tip(2.5#£), kimwipes

2.3.1.2. & EF AN SYAE

h

O 3&s sE=F 2 <ol genomic DNAE Z&5tH E8dl= H0l S0 &,
MS =& (vortexing) &2 HE8 SAHZ JIctH DNAJL ZoiE = UL Z,
JFE A tappingotd =& otH =& stlt.

@ NanoDropl 2 =& =& Al JJIE FLHAE St A(HE l-2-2 &),
HEst sEEZS flol 0] 2RIE Holzs 22 DNA MRS s5 L= g4
ot M =&l

E llI-2-2 NanoDrop2 DNA sE=5d(3%) 8
s A ZEHsE A 5Hs= = 549 AMIAH

ND-2000 2ng/ml 15,000ng/n0(dsDNA) | 2~100ng/u0 + 2ng/ud(SD),
ND-8000 2ng/ul 3,700ng/nl(dsDNA) | >100ng/ul + 29%(CV)
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@ NanoDrop2 =2 DNAE EHE A2, double-stranded DNA &8+ 0OtL|2t &2
ONA =& nucleotidedt &0| =} Mz
B

=
A2, PicoGreen &8 S2 FII2 AIEZ0IE=Z StLI.

W

% 3

WS Soil DNA =dlf o7& Zelsiof siol,

2.3.1.3. ND-2000 Al <H
1 2.2.4.32 tube=E JIE A tapping ot AIEE & SHH E§HEHC.

@ ND-2000(2& -2-4) 2|20 HAZ2= AEEHE 41D, ND-2000 programs

& stLt.

g5 2UE =8 (Measurement pedestal)dl & £
C

Q@ HEIHNE 0 g7 =
E 2=0. 238 =, SHUS &F+E kimwipesZ Ot

pedestal measurement
A pedestal

3 —
22 ¢
(Upper measurement pedestal) . lowet v
measurement upper

h-,

JUESE W]
R
Lower measurement pedestal)

.

L

O Il-2-4. ND-20002 =X & [lI-2-5. NanoDrop2l =& [H(Measurement pedestal)

@ ND-2000 Z27)24o| Bel3tHMAl ‘Nucleic acid’E SHE45tD (S 111-2-6), 0|0 A
ZOo| '‘OK'E HAE85IH JI1J1E =D|38tC}.

L
fir

NanoDROP 2000/2000c
Y ee— [waveiengtn verification
= -
Routine verification of measured wavelengths needs to
[resmp— [— [rpe— 7 ] be done. Make sure the anm is down and click OK ta
start the verification.
v Fopcasmmn A
Coma Cusmanes ot Heactined Qi

5= — = —_—

Footm—n &y

Fm—— l

Wavelength verification

o Performing routine wavelength verification

g l1-2-6. ND-2000 =289 HelstH &L =J[gt &
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® ‘File” — ‘New workbook’ — M&E ZE0 M4 = ‘M&E'S LS.

® ‘Sample type'sS ‘DNA-50'2=Z & A SHC}.

@ DNA 3l&0l Al2st Z20H(TE E2 ¥ =8%) 2uUE E=JU =2 Z, SEHE
© ) ‘Blank'S HEHSICHOE 11-2-7). Blank &&0| Z2Z2LIH, =AH[{o 2HsS
kKimwipesZ S OI=C}.

.'v !i Load your blank solution and press the klank button.
‘-e;;;wv:;o:hnk Re-Blan! Sample 1D Pedestal
Emall sarr.n\‘e :al.;me v BT m
N A2€0 (10 mm path)
A2E0 (10 mm path)

10 mmAhsorhanca:

A O S R IR I
T2 ome. | [280nm =
I -2-7. Blank &
® ‘Sample ID’E a6l A2s DNAE JHE A tapping StCH SEU0I ONA 244
(0] Hod (= JIs)E =22l FAEME =0 ‘Measure’® HEGHY
DNA s& & =55 =F&t1(A8 I-2-8), SHUE kimwipes2 HOtECH
@ s = TD iLoxdyou sample and press the measure button "
v..;: n;:;oﬂaau Re-Blan " os [ 2 ]Saﬂ'\ple!D sampie 2 P-d“ull
spectra %0 Type DNA - 50.00
Small sample volume : | cone 4383 (g - |
= X280 Cl0men ey [—ATT
55 2601280 1384
s0 260 /230 194
‘% = -~ = %% ;-; TR SR %
r v 280nm 4 761Abs e 5
[ —— ] #  SamplelD  Username  Date and Time Nocleic Acid Conc Unt  A260  A280 260280  260/230  Sample Type  Factor
- — ; e e e e e em e
k_ My Dota 3 sampie 1 2015-10-26 2 ¥ 152 488.0 311 9 760 5351 182 197 DNA 50.00
M options.
g 11-2-8. DNA s& =48 2 =0l
© ®YS Bt=26t0d DNA s& & =S5 =XHGHL.
10 ‘Reports’E HEist £ =HsH MM Z2UE XS SQISHLH ‘Export S ESH
t2(OE 111-2-9)2 I E gr=C,



Report| Configuration | Print
Sample ID Date and Time Nucleic Acid Conc Unt  A260  A280 260280  260/230 _ Sample Type _ Factor
1 2015-10-26 2 F 151 4893 nghs 9785 5347 183 1.99 DNA $0.00
2 2015-10-26 2% 1.51 4338 nghd 8675 4717 184 193 DNA 50.00
3 sample 1 2015-10-26 2% 152 4880 nght 9760 5351 182 197 DNA 50.00
Reprocess 4 sample2 2015-1026 2% 152 4383 nghd (8766 |a761 184 194 DNA 50.00
os
s
os
& vome s
Reports. ] .
= o 02
< o
(3 optrons
‘ - T 3 % % = & 3 E3 = E © 3 £ = E3 =

g I1-2-9. DNA =& g0l THet report

@ (S0 M=BE) 22 7= 21E SHU0 Scl), IEHE 2UAL SH & F

kimwipes& S O0F=CF.

2.3.1.4. ND-8000 AtE &H

@® 2.2.4.392 tubeE It tapping St AIZE ZE6HH &8 =, |8 Eelot]

NeE 220,

o= LT

@ ND-8000(2& HI-2-10)2 J1JI0 ¢HZ& FFEHE H1, ND-8000 program=
Ct.

Al
=

0
o

@ ND-8000 Z2I2°| MIoIstHOA ‘Nucleic acid'E &E{at1, 0
‘OK'E MEISCHOE HI-2-11). 212|129 =DJ|18FE = Sot S&- U

« ND-8000 £7]3F S04 vl2] Ags] & sample ID HAe 42E AA 57 A
29 ID YHS A U ulR FT & k.

v2.0.0

= NanoDrop 8000
File Help

User Default -

Standard Methods | User Methods | Tools & Configuration L 2

nitialize NanoDrop 8000
Proteins &
l Ducleictad l Labels Ensure sample pedestals are clean and then load
a——— water samples. After loading water samples. click
. OK to initialize instrument

l I
l l
= 3
l |
l l

5 [ MicroAmay ] Protei
- - [ UV-Vis ‘ Tmeln = Select Sample Loading Mode E3]
— o
: I Load Sumple D I lMunqu Semple ID I
%
< Cell Prote:
Cultures Pierce 660 nm

In 'neSampl ID||

g 11-2-10. ND-80002 =& 1& llIl-2-11. ND-8000 program &l =J|3}
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@ ‘Sample type'S ‘DNA-H0'C =2 HAXSEH SHU /0 B2 =7/ 2UE 22l F,
kimwipesZ S OI=C} BlankE & Z&olJ| ol DNA &0 At28H Z0H(TE &2
23 =F4) 2E multi channel pipette@2 =X U0 s =, SGIHE &£

‘Blank'E MEHSICHOE lII-2-12).

File Edit Configuration Help

08
[Coesre || [Toew ] rebiors | [ Facemna ] (Srewrepon J usar Detoutt Dete/Time | 20151025 23 616 [syiucieic Acid 2015 10721 211
S Hucleic Acid 2015 1071E V21
Piste ID Meke new BLANK Measurement PR T-S— jﬁu:\eic Acid 2015 10 1420
[ sampte Type DNAS0 ~] All Active On/Oft am1 [ 260 2 Units|_ngul > i'l:?i::eic QCI: Eg:g :g ;E ffg
ucleic Acid 2 702
sove [ #[ 1 ’ A1 Sawpie| 0 | rm1abe| 0000 T [S]Mucleic Acid 2015 10 CE w20
Sample D A2e0[ NaN | 260280 MaM 60230 Nt NaN [S]hucleic Acid 2015 10 €2 w20 - &
[SJNucleic Acid 2015 03 2€ v20 246KB  NODB THu 2015 ns 2= 2% z==
acwe[] #[ 1 [ Bl Sampiet[ 0 | nmisbel 000 P T [S]Mucleic Acid 2015 03 24 v20 ZUKB NDB Ii 2015-09-24 T 2:11
SanplelD 20 Na | zouem N zer2s0] | [ NN [3]Mucleic Acid 2015 03 22 v20 23KB NDB I 2015-09-2% 2% 45E
pr——— = o —— S]ucleic Acid 2015 08 22 v210 KB NDBIIY 2015-09-22 2% 456
. “m‘j = [ . o AE NN ngpul SJMusleic Aoid 2015 (8 1€ v20 4EKB NDB IR E015-09-1E Q7 115
orele 2e0_Na_[|zs0/200] Nahl oz N | I [S)Nucleic Acid 2015 08 1720 3
Acwe ] 8 1 D1 Samet[ 0 | amisbel 00w Al won | [SPlucleic Acid 2015 09 1€ 20
Semple 1D A2m0[ NaN | 2607260 Na 2507230 Nat NaN ﬂﬁwleft :CE: gg:: S: :‘: ng
#]Nucleic Aci V2
Acive [] #[ 1 E1 Sawple#| 0 nmilabs| 0000 A280[ Nan ngrut [S]Mucleic Acid 2015 08 10 v20
o 1 1a | S0l 20 N | zourom e zer230] | [ N ?:juigi( icij Sglg £ E; Jig
Nesssssssssec|mhm G e aml | j”:;‘:;; i m et
8|0[0C 000000000 | semwen Az W | 20w Han 26230/ N | [ NaN o =
|| Mucleic Acid 2015 (8 €2 20
clojccooooo0000, Nucleic Acid 2015 08 (2 w20
o[BS 080038088 AwD =t G Sampie#[ 0| nmitsbe[ 000 | [S]Mucleic Acid 2 72
ngsu celc aela
elclocoocoaccooao| sewer Azo0| Na | zsovze0 Nan 2230 N NaN 5] Nlucleic Acid s 0 gD <20
B s assssass [5]Nucleic Acid 2015 08 Z€ 120
<|Se5855858558] ATHT:D i ‘ H1 Sampio8[ 0| nmiabe | 000 B ﬂﬂﬁlili 22:3:312 g z :zg
. Az W | zm0m | na 250230/ N = 2 2
& EOOOOOOOOOOO é]”u:\ei( Acid 2015 08 24 »20 44EKB NDSLP‘
2000004 178 =) Nucleic Acid 2015 08 71 w20 TEKE NDS Tj3 2016-08-21 S5 3:d3

g -2-12. ND-8000 =& =t 2t It

B Blank &&0| 2U% SXHUQ 2HS kimwipesZ JIEH HOI= £, ‘Plate ID'E

® 2.2.4.0lA sl&8 DNAZS multi channel pipette@ & 28 Fotd SEHUH0 =22

@ ‘Measure’E HEHGI0] DNA s& L =55 =XHol), SHHQ 2HE kimwipes=Z

SOot=Ch

@2 BI=GI0 DNA 5 2 =E8 SF80. 50| 2F 2L T2
S ND-8000 0 Wil HEE NYS 0o AE ZVES =HABCH

© (B0 MB) 22 S84 248 SZO0 22D FEHS AT 20 = §
=

kimwipesZ SO0

2.3.2. DNA 2= 5™

@ 2.3.1.20 EXHZI = 0ODogp/OD2gy & ODsgo/ODgzp at= ol DNAS =8

@ %OFS%S ODgeo/Ongo EA*OI 18"’20, OD260/0D230 EAFO| 17 O|/§O._| If%%
S I C

dotold, 288 #E Atre Usd &0

]
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* ODogo/ODogo HIZO0| 1.8 0|2 HR HHHA =2 [H=3E=2 S 2
= OD20/0ODsgp HIZO0| 2.0 0|AY AL RNA 2H

» OD260/OD2g0 HIEO0I 1.7 OI2H0IH OIEIES &2 B2 S 29

2.3.3. LunaticE O|2%! DNA M HItH (2SS W)

2.3.3.1. &4l & ADE
M &Hl :  Lunatic, Micropipette(2.51£), Multi channel pipette(10x£)
@ A2 TE buffer(10OmM Tris—HCI, TmM EDTA, pH 8.0)

@ A2E : Lunatic plate strip(chip), Micropipette tip(2.51¢£)

2.3.3.2. Lunatic &H| §&

gt DNAEEJIJI0ILt, DNAE 3S|Motkl &1

ouble strand DNA=E=E HlAFsHCE.

1 Lunatic 2I1Jl= & =
lunatic chip & SAZZ2)HOZ d

@ =& Y2= high lunatic chip 1.5~10,000ng/#£, lunatic chip 1.5~2,000ng/«¢ OICH.

A

2.3.3.3. Lunatic AIS 2H
D s =3olJ| & DNAE JHE A tapping ot & 6HH E&HstL.

=

@ Luna chips plate framelll &= = chip2l well0ff DNA 2uE E=C 13 = H
9500 Al& =80 JtsotH well 100 blankE E=CF Chipdfl €2 DNA= =0 2A12H0HK]

& g0l 220| Jt=otLt.

-

=
[=)

LLVATIC

RS | LcramEn
Misre St

=

L"\CHA.INEE

g 111-2-13 Lunatic 2121 & Luna chip
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@ Lunatic?1J1E2 HAM self checkIl AMIDIE JICi2IH 2= EH HFEHS Lunatic
clint Z2 )82 AISHSHCY.

@ Lunatic clint Z2 2 0IM applicationt chip EFE ME6I] platell AISHIES
K&l =Ch (O 11-2-14)

* Home, DNA A&} — Select application, DNA Mann A& — Experiment Info, chip £&
MEl — Plate layout, A|2H|E X]&(experiment X plateo]S XA 7}=) — Start

= |unotic Cliant | Select application | Experiment info

Jg -2-14. Lunatic clint 21

0

>
0%
0
I

B 'Start'S AlsistD ‘Lunatic’Ol plateE & =HSHCE.

® =A0| 25 2L ‘Lunatic Analysis’ 20| AtsS ASH=IC} ‘report setting'

MM SHZD S2S WG HE & 2 UCH 2Dt Y2 HEB.

E|

——1 W= LunotcAnalsm | MI19081

Y B B eer B v S Sew B o Brw o

8 l-2-15.

2.3.4. Picogreen2 O| 27 DNA HZ HIH(YHineH)

2.3.3.1. EHl & A2F

® &l Microplate reader, Micropipette(2.51, 20u¢, 2004£), Multi channel
pipette(1048, 3004£)

@ A2 Picogreen dsDNA assay kit, TE buffer(1OmM Tris—HCI, 1mM
EDTA, pH 8.0), Deionized/distilled water(DDW)
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® A2E : Micropipette tip(2.51L, 2018, 2001£), 96 black well plate(200x4£)

2.3.3.2. Picogreen &gf 2tHd

® =E5 =HotJ)I & DNA= It tapping ot 2 &SHH S8 8l

* Picogreen A& 9|5t 3] AofA]
- sdedHog =AXs5t =571 100ng/pQ 29l
=[x} A : DNA 210, TE buffer 98uQ (1/504@,, 2000ng/mQ)
m 2K} 3]A : 1X} 3]A DNA 210, TE buffer 1980 (1/5038]A4, 40ng/mQ)

(@ Picogreenez Hol)| A= DNAE EAHE === S|AMGH0FSHCH & DtsEt
Z sE= 1ng/M0|82 EZEHOR =Jet s£2 JIEO2 A&

40
o

® Picogreen & kitLH2l standard DNAE 0|25t standard curve=E=&d S

DNAE =Hlstlt.

% T IM-2-3 Standard DNAZH] ofA]
Volume of TE (u0) 2ug/ml DNA stock diluted PicoGreen |final DNA con.(ng/m)

0 1,000 100 1000

900 100 100 100

990 10 100 10

999 1 100 1

1,000 0 100 blank

@ s==3 Al well 2t 2H82 =456 fo black well plateE AIE&HCH EHIE

plate0l standard DNA 2 =& =X E 5|4 DNAE 2=t
(B Picogreen M2 TE buffer®il 20081 3|48l E 8 &= =H|StHC}.

® DNA 2Dt 22 = welloll 8|A 8t picogreen XS 1002 S H =L,

roll
o

@ 220 A b2 3% A20A HE2 AEHZ incubation , microplate readers

Ol=otH =&t

= Excitation: 485nm(475 ~ 505), Emission: 538nm(520 ~ 550)
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=
R

* Microplate reader %
m protocol AHd

2] A1 EQo]|(BioTek”|7], Gen 5 L2 12R) A}8-0f|A]

ng 73 7] — Task Manager 3FHO|A protocol ABR — Read Method, Fluorescence
intensity — Read Step, wave length — Plat layout, Blank, standard, sample — protocol A%F

5y

Task Manager — read now A&1 — protocol A1EH

Reader:

Syneroy w1 (use)

| gﬂhlmnﬁﬂ: ximz)z
: Temperature: 777

Operatons:

2 Pt

10IUC JUBUMIBU] 3| Bl

4 tncubete

y -
% Control tamp

Z Pito ot

A PiimelDispense

' snake

Gens 207 - picogreent

® =T = standard curve & 2 AIR2E =& 2= 0I5t DNA &=
(e} =< = (e} = T o =
25l XNE=TE HASHCH
o oo L= — .
StdCurve
50000
45000 F
40000 ’ et
35000
000 —
5 25000 J (e e e e U e e e ]
2 il A 515848 | 493026 | 106964 | 64620 | 82316 | 89393 | t11.867 | 132276 | 75606 | 65304 | 108912 | enewr [T
€ 20000 e B | 251009 | 23263 | 99847 | 02122 | 108621 | 7285 | 119205 [ 124451 | 100644 | 68735 | ss016 | sarse [T
kd © | 2503 | 1104 | 102750 | Tazes | tokost | 1s06es | 179007 | ws | 7esi2 | 117 ven | srae | sssre [
@ 15000 D | o575 | s | 11rew | 0701 | 121231 | ees7s | oarsa | savsr | esee | oaoor | a1am | sseer [Ce
= E 33827 | %0739 | 127418 | 107094 | 09399 | 97569 | saws2 | 105757 | 7004 | 7140 | 7hsm | 115102 [
10000 F 17822 | 16937 | 126333 | 107362 | 120864 | 75929 | 115198 | 66098 | 71137 | 136183 | 102437 | 72343 [0
o RO oz | srar [vomr | roun | san | urema [ worsse | 7ssor | sver [woozm | srsm | rasms [
0 S B | s | 2w | s | orees | mmsor [ svems | msm | seaws | 7o | szoes | oo | orars [S
0 S5
: T T - - : .
-100.000 0.000 100.000 200,000 300000 400000 500000 500000
<Concentrations/Dilutions=

il

Nn-2-17 =8 21
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2.4. DNA 2I'3d(stability) 2N

2.4.1. Agarose gel M|ASH

2.41.1. EHl & A2F

1 &Hl : Gel casting system(gel caster, gel tray, comb), 8J|¥E tank, power
supply(OQ&  111-2-18), Micropette(104£), Multi channel pipette(104£),
MAHICIRI, OFOUIE! stirrer, UV transilluminator(2& 111-2—-19)

@ Al Agarose powder, 1x TBE buffer’, 8@ =52, 6% sample loading buffer™,
Safeview™Nucleic Acid Stain(Applied biological materials Inc.)

* (5XTBE buffer A|&) Tris 53g, Boric acid 27.5g& 0.5M EDTA pH8.0 20mlof] =91 &
g 3= 17K AR A719s Aol 0.5% =2 1X TBE buffer2 3]Als}A] ARE-SICE.
** (6Xsample loading buffer A|X) Bromophenol blue 0.25%, xylen cyanol FF 0.25%,
glycerol 30%(sucrose?] 732 40%)5 B+ 570l =94 Tt
(Bromophenol blue?] dye YX|+= 2F250bp, xylen®] dye $]X]= °F 3kbo|r})

@ A22E : Micropette tip(101L), 96 well plate, Scl¥, OF2UIE stirrer bar

g 111-2-19. UV transilluminator

2.4.1.2. Agarose gel BtSD|

nio

D Gel caster0ll gel tray &= &, combs Z=CHIE 111-2-20).
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[I1-2-20. Gel casting system

o
=2 1x TBE buffer&

|=== agarose powder?t 0.5
FO|5tHAN =0QICt.

@ Gel s=(w/v)It 1%II &
S8 €10 XX €2 5, ¥l 20 EXIX 2=
% Agarose gel A& 9PH(9R]) - 1.0% agarose gel 100m0 A&
Agarose powder 1gvl 100m@e] 0.5X =2 1X TBE bufferg Sa¥o] Y=t =48 274 Eu
RREIQIX|of] 18 30% o]i 83| 71¥Es}o] agarose =010}, QFeF agarose’t Of =A] QYOH
st ¥l o MALYCIX|o] Y1 agarose powders *0] =0l E ot
% 3 IM-2-3 DNA 37| ¥ agarose gel?] AA=% (%)
Gel =%=[%(w/v)] DNA size(Kb) Gel =% [%(w/v)] DNA size(Kb)
0.50 1-30 1.25 0.4-7
0.75 0.8-12 1.50 0.2-3
1.00 0.5-10 2-5 0.01-0.5
@ K290 0IOUE HE €10 stirrer /0l S8l & agarose gel M0 Safeviews
20l & HA0/=Ch Safeview™ stain® agarose gel M 100ME 5w D=}
SO0 SISy A0 MI0Z

(@) Agarose gel 20| U 42 M gel caster0l
AISI & DT} MK LE= FOI6HH gel tray0ll S0 —E—EP(D.%' [11-2-21).

HL5|(2F 60°C) A

),

tank LH agarose gel 25

™ 11-2-22. &I |1Es

H _'?’_jl

I1-2-21. Agarose gel ¢ £

g
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® Agarose gel0| 2XM35] 229M comb= MHGILD, gel trays MI|IH = tank 2H0

@ Agarose gel0] &JI&EE2 =

X" II-2-22)8tCt.

st 29| 0.56x E2 1x TBE bufferrs tank0lll €O

HI
02

&L

+ M7|H S22 agarose gel M=o sLst =M 55£2| pufferE AlSshct.

— o

2.4.1.3. DNA &&=

@

S|A&= DNA(Ol OH=E 111.2.2.)2t sample loading buffer& E lI-2-42F Z0|
A agarose gel loading& AIEE Z=H|stCt. DNA loading mixture =&2 CtS1

ZCh.

E llI-2-4 Loading mixture =4

Loading mixture

DNA(100ng/uQ) 19
6Xsample loading buffer 210
B SRS ul
Total 1219

Agarose gel? 2% Z welllAEE DNA size marker(1kb ladder, 260ng),
positive control(2aHEI Xl 22 human genomic DNA = A DNA 50ng), OOIA
Z=H| 8t DNA loading mixture(6#¢, DNA 50ng) =22 loading &tC}.

HMIIYS tankS FRHS 2D, ST() HSM MEAS, YI(+)0l WAM MHS
IS 2, 5OVOIAl 2AI2 SO DNAZ ®JIYS SHCHIY 111-2-23).

% DNA X795 ZZ(TBE buffer ALE)

Size Vol gholat DNAQ] size, Gel casting system@] (-)of|A] (+)=271A]

<1kb 5V/cm Zojof| w2} A7 |Fs Ad 20 AT ESE B D).
1kb~12kb 4~10V/cm SolosIoIA ALl Kool ol ZlolL

> 12kb 1~2V /em ZY23YoA ARt F71Ys tank?] Zole= 228mmzE

gDNA®} o] 12kb o]4de] & DNAE= 5V/em o9l AY2 FotrZ 4§ o] mefo] ax]
@A Hoh mebA 1~2V/emo] 2102 RV|FE ok

S50VOA 2413 7195

@

FE 21U THUA JIZIE Zdol=s R loading dyedt OlSote XS

eISHCHOE I-2-24).

I

Jor
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A, Welltll Al S loading £ &l

B. AlS unning ¥ AFel

M C 8 S
—

M ¢ DNA size markaer (Eadder}
C: control DNA

human genomic DNA
57 Test DMA sample

M C -8 8
e i i f it |

\J

1% Agarcse gel
+) garcse gel

8 -2-23. 8J1ESJ1J1e A3 e

2.4.1.4. Agarose gel &MJ|¥9sS Z1

1 HIE=0| 225 H Agarose gelE tankOl A JHLHOf
S=CcHag 11-2-25).

lII-2—-24. DNA loading

UV transilluminator 2+l

High
Lo [
Gamma
Min 0
Cptions

Max

1 Invert image display
1 Highlight saturated pizels

2642

1,00

4035 Units  Int

[7] Log histogram

Auta Scale

g IIl-2-25. Agarose gel =H|

g 1-2-26. O|0IAl =&
@ Image Lab T3 ASHAIZl =, ‘Protocols’ — ‘New' & S&I&HCE. ‘1. Gel
Imaging’ — ‘Application’'s 236l ‘Nucleic Acid Gels’ — ‘Ethidium
Bromide’E & &6t ‘Display Options’@ ‘Highlight saturated pixels’ £

S4B,

=

HEDL SN I WA B

S W EXHOZ UHEHHCH
- 'OK'E &=

ot atH

‘Position Gel’ — ‘Filter 1’ Hok1

OI0IXIDF LIEILIZ &) D'z =2
REBCHIOEY 111-2-26).

Ol LIEtLE=E

‘

‘Save’E 26t Y MLsS HAS =, ‘Screenshot’

oI ol0IXIZ2 M&E(OE H1-2-27)8t & ‘Print' &

_62_

‘Run Protocol’'s =2

gel O|0IXI2 &4

— To File
ol AHKIZE =5

‘Highlight saturated pixels’ A& Al MI|FSHHES SHE =HoHAM

’

j"

‘ ’

lu

=

o

215} 3

SHCHOE 111-2-28).



ll-2-28. O|0IX =

e

l-2-27. OI0IXl N&

13

IESPN

0

DNAJtH =

® HEZelAIAE

0
ar
ol
i
=)
Bl

Hr
=N

SRl

K

Hl|ds 21

2.4.1.5.

ulo

KU

10

ol

0l

— 2.2.3.@0AM M

loF

i0J
70
el

un

<t
Al

(1), &

w0

.
, 2R

A
T

i0J
il
g

on

ol
_‘3

oF

i0J
ol
7
i
oD
Rr
Dk
~
0]

Rr

KIr

o
o

mju

genomic DNACQ] agarose gel 817|195 2}

1N
L

« DNA A7]952A1

LT E .

u mEEaE O

1-2-29. DNA

il

Ly
80
RJ
g

i0)
il
vl

)

oAl @ B

’
’
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(= TTETEE =

s m s e arzy

N
>

I
[
{
|
{
|
l
l
|
|
|
{
(
|
!
|
I

aret s [1a Toee — | W |+ =0 =t [1Zex —| BB [+ S2F - =oim

18 1-2-30. dJ|gs 210 O0l0IXN &=

2.4.1.6. DNA 2340l

rov
0
S|

e g EEIER SAZDNA )

9 10 11 12 J\M131ﬂ151617181920
— —

A : ADNA 50ng A : ADNA 50ng A : ADNA

M : 1kb ladder M : 1kb ladder M : 1kb ladder
Lane 1~6 : %4} DNA. 50ng Lane 7~12 : ¥&§2|4 DNA, 100ng Lane 13~20 : }&§%! DNA, 5 =98
18 111-2-31. DNA &MJ|Es 21 =4

@ DNA bandlt & 1I-2-322 20| 0| L= A= HEZ LEY ER20E
DNAJ} 26HE Ho=z mc

i
o

@ &dJ1gds Z1 DNA Ediz BHo= B2, 0l =g "ll.2.2.4. DNA 340l A

AMESH EZ DNAE AMEoIH MIIEs LH2Z CHAl = Q18T

18 1l1-2-32. DNA band2| t=H#E 3}

_64_



2.4.2. HNIS 2N NS S

tH(Fragment Analyzer)

Fragment analyzer™, 96—capillary CE system with PROSize® 2.0 data

analysis software, Micropipette(2.51¢, 1018, 201¢, 20018, 100044)

2.4.2.1. AMleF & J[ XM
@ I|'|j|
@ }\|ot
Tris—HCI, 1mM EDTA, pH8.0),
R A= Micropipette tip(2.5.4,

DNF-930 dsDNA Reagent Kit(#DNF-930-K1000)",
100bp No limit marker(0.5ng/ /%)

[mz] ==2A
20 SFT

10ut, 20ut, 2004L,

TE buffer(10mM

100018), 50m¢ centrifuge

tube, 96 Deep Well 1m¢ Plate(buffer®), non—skirted 96—-well PCR plate

# [-2-5 DNF-930 dsDNA Reagent Kit(#DNF-930-K1000) ++d & Al-84H

Reagent(H #2 ) uies AL uhy
dsDNA Separation gel, 75-20,000bp
5% 930 dsDNA Inlet buffer 4°C | AFE3H] 308 A Abeo] & 5 AR
Dilution buffer 1X TE
Intercalating dye -200C | 3Y2 7 S AFloA] o AL
1,000bp plus DNA ladder -20°C | AFgsl7] A ARoA =0 AFE
bX capillary conditioning solution | A& | 8¢ $545 do] 1x ooz 3|AM
Storage solution Are 196 well plateo]] 50p0 %! £ Drawer 30| ArA
No Limit 100bp marker -20°C | 1xX TE buffer2 0.5ng/ml= _1/3.0}01 A&

. gyl w5
buffer’} ZolX|B &2 AL A,
g H.%

= K|

"Drawer W,ol ¥l 96 Deep well plateS #AFArsto] A5,
Sol= 4 HHE-
Q=090] ‘Waste bottle’2 gt v Y&}

VS|
Al

2.4.2.2. Reagent =H|

Drawar B: Buffer

[ orawer M: Marker |+

Cendiliening
Fiwiad
N ——

|m-ru Sampls |.-- — "].
i - »
[orawer2i sampie | -
1 : I '-"-___.-'-' #
| Brawer 3: sterage solution % b
g 111-2-33. Fragment analyzer ®#4
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X+

O E ll-2-62 248 A=2=0 2 solution? A2HS ZHD6IH Gel-dye mix
solution= CHECH A 20 JHLH =2 dsDNA separation gelll Intercalating dyeE
JIEIF MIIX == JIEH 2= HHECH Gel-dye mix solution2 2=LH A
CtAl AFZ0| JIsstLE, 24 & HIZ SHS0 A6t 2is A &S
H |Il-2-6. 96—capillary Fragment Analyzer system A~2&t

Sample A5 96 192 288 384 480
Intercalationg dye(pQ) 4 8 12 16 20
Separation gel(md) 40 80 120 160 200

@ @2 gel-dye mix solution@ &

I-2-2821 gel 101l J13ZJt A4I[Xl

(e]3

s -

cC=

—/

= 0 =L

® 1x Capillary conditioning solutionS & [II-2-282] conditioning fluidl J]=Z D}
MIIX 2= F2I6tH EHECH.

@ 96 deep well plateOll 1x Inlet buffer& 1.1mé&A 226110, ‘Drawer B 0l & =HSHCY.

® No Limit 100bp marker(0.51g/1)E 96 well plate2 2+ well0fl 30ue% ==&t
£ mineral oil& & &2 A (2 20u)X FHIISHCH, 238 marker= —-20COHIAM
gt G2 BaE &~ QI

® B2 marker plate= &H|2 %= ‘Drawer M 0l & =HSHC}.

@ MZ2 96 well sample plate2 2t well0l 1x TE bufferE 22uf % 23=5HC}.

DNA sample® 100ng/#2 =HI(0] =L 111.2.2.4.)0l0H 2w @D €10 &
HAAHE=CH S platell M OFXI=Ol 12H well2 M2l tCt.

©® 1,000bp plus ladder 2iE ®°2 plate 12H welldfl €10 & A= F, &H|I2
X= Drawer 1, 2 & &EGIH & =SHCE

96 well plate2] 2t well0ll Storage solution 50u% 238t = mineral oil& ot
BESMI(QF 20uL)M FHIIotLD ‘Drawer 3'0I & =H&HCE.

2.42.3. 2TEFHE S&t J1J| &=

D) FEHS MRS AHD, &H 2d FH 2= ol A AAXNE AL
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’

@ HIEtSIHO ‘Fragment analyzer software’S Alsiotd 2101 SHCHIOE 111-2-34).

Teagmunnt b Legged Our

%) g | —
; ANALYTICAL
fd i
Fragment —
Analyze... =
g I1-2-34. Fragment analyzer 0t0|2 ¥ 790! 3tH

@ A= 0wl ‘Utilities—Solution levels’S & EHEICH. =HIGHE Gel, conditioning

solution, waste & HBEE &t ‘OK' HES A& sCHIOY 11-2-35).

0

Utilsties Help
Optical Alignment

Remove Capillary Array
Hardware /'O

Purge..

g I1-2-35. Utilities—solution & 32 &

@

F-I[I

Aot D XolE sample trayll {IXIE M SCHAOE 111-2-36).

Down Arrow lcon:
Clears the Current
/ Row Selection

Select Tray / B | ;,r ),( 31 .-, _". (

Number:
1,2,0r3 <
w

1
¥
G
H

Left Mouse
Click to Select
Row

" 2 304 % B 7T B VMW WVIWQZ

Tomy riewe. Tom |

g I1-2-36. Sample tray & E#

B Sample ID= 3tAH LHOIA 2E A=&E6tHU, "iIxt'EHEHZ ME= IS ‘Load from
file'sS AEistH 2=20HAE 111-2-37).

® Run Entire tray B2 ‘Add to queue’S & EHGIN separation setup E&0 NH&E
method(DNF-930-33-DNA 75-20,000bp. mthds)ES &l & &},
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I Sample Information Editor

Mamnually Enter Data or Load from
-txt or .cSV File i
|
E

8 1-2-37. sample ID €38 = M&E&E It =25

(@ Separation setupO| 2LIH 0|Q! 354 AISHEHN 0N SAEH =+

O M

Ol EEH(O&1-2-38),

—————— To Start ing the
QOO0 00E i’ b el Methods in the Queue, Click
fti13assravm P - ol the [Run Control Arrow]

- 0 s o
i -t
i
= o To Remove Samples
— from Queue, Click [X]
T4 ettt furm
SEaas P,

To See Separation Method Info:

>

> Click the [Double Down Arrow Icon]

a8 Hn-2-38. 8= &g & gtd

.

2424 2 =4 &

o

13

1 DNA =&F0| 2UH 242 0= PROSize® 2.0 softwarelll AHsS22 JIZEL

-

@ TC:\PROSize 2.0\ Configurations; CIZ2&E2| OtcHOoll LM L Al2t=
NEECH

|0
HU

Z 0t

® ZWI HEE BEHUHAN 246IOX ot Iy

L

e

S ol

a8 1-2-39. g =427
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@ HelstH <

= MG e ‘Show size calibration'S HE48HCEH. ‘Show size

calibration” a0l =SAE |adderdlt StHUH €CH, JI2 MEE ladder LS
stCHOE 111-2-40).

=212 ‘calibration curve’s & X &l

2 I1-2-40. Show size calibration
B 0IeIgtH X= SIS0l ‘Set individual parameters’E & 8iSH = ‘Set individual
parameters’ — ‘marker analysis—marker peak analysis’ — ‘Use lower marker

only’@ ‘Final conc.’§ 0.5ng/w2z SFSCHIAY II1-2-41).

74 LR

4 h 4 & @ gesed

2000
1000+

[EaTrEaaams Cosioe castry S5 5s Aney - o SBone Lt 13 30 GA0LS S 05 to S0 s

O Ill-2-41. Set individual parameters & &

® Dilution factor= 1218 (24 sample+221£ dilution buffer)2

@ ®O0IA HXst lower marker® peakdt S

22 GQN(Genomic Quality Number)™ 2t

+ GON #t2 AFSAIE dH S DNA size 42 ot Zebstd U

wolct ol& S0f Md% Ztol 10kbolxz, GQNZkO0l 9.70|H

0

97%= =AM stot
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Jx

2.42.5. 3sS ZAH& &I|Es 210 2

‘Agarose gel 8JI¥sE" ZIH0IA gDONADJE 2ol (sample 3) L= =202l &l(sample 5)2 2

CcC
(O I-2-42), ‘HXs SH2 MIES’ HE

o= 32 ol gONASl S& S
ZEGH 2482 € = AT dls ZA2 &dI1g9s’ ZIH(AY N-2-43)0 M=
GQNgi= MAlot XAHE2= Hget DNA QIS &g = U etth

Pogarose gad T 2]AH S5 20

FALS AT S 2AsS 20

a8 l-2-42. 8J|8s Z230 Hlw

DNA size SA#A7 s A A 24
= 1 == | size:23,065bp
20kb o] | == =
(sample 14) - GQN: 9.7
Z [ ~ e | size: 14,405bp
10~20kb = =
(sample 5) = = e e GQN: 5.3
e B “ome | Sizer 9,707bp
10kb o]t = | .
= I | GQON: 4.2
(sample 3) " S P

8 N-2-43. 3 Xs M2 &801gds 24 20 OlAl
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2.4.3. Long—PCR® (2 —globin gene PCR)

2.43.1. Al & I XHHH

1 &Hl  : Micropipette(10001£, 20048, 20uL, 10uL, 218), RE X ==,
gel casting system, &J|¥ &S tank, Power supply, vortexer,
SIAMZ2|D|, 8XHICIXl, UV transilluminator

@ A2 High efficiency PCR reaction kit(KOD FX Neo KFX-201, TOYOBO),
B-globin Primer set, @7 ZJ=(PCR grade), Agarose powder,
0.5x TBE buffer, 1Kb ladder, A/Hindlll digest marker, 6x sample
loading buffer, Safeview™Nucleic Acid Stain(Applied biological materials Inc.)

® A22Z : Micropipette tip(10004£, 20042, 2018, 101, 2u1£), 96 well PCR plate

D DNAE =HISHTHOI D= N1.2.2. &xX).

@ EFESFEZ primer set2 =%JF 100pmoles/wIt T == =0QIC} primer AE2

Primer name Sequence
B-globin_17.7kb RH1024" TTGAGACGCATGAGACGTGCAG
- RH1053* GCACTGGCTTAGGAGTTGGACT
B-globin_24.2kb RH1063" CACAAGGGCTACTGGTTGCCGATT
- RH1053* GCACTGGCTTAGGAGTTGGACT

@ PCR =& 2ol @2 primer stockS 10pmoles/u2o =& 3| A &HC},

@ High efficiency PCR reaction kit AFZ26t0d TS 201 PCR mixture™S SH=L.

Al oF |30) Ll
2XPCR buffer for KOD FX Neo 25 1x
2mM dNTPs 10 0.4mM

RH1024(10pmoles/n, 17.7kb = A])

RH1063(10pmoles/ul, 24.2kb &= A]) 0.75 0.15uM
RH1053(10pmoles/nl) 0.75 0.15pM
Taqg polymerase(1.0U/19) 1 1U
B SET 11.5

Template DNA (100ng/ul) 1 100ng

Total 50
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G OUs 2% XHOZ PCRS £=&stL}.
2-step cycle
Gene Pre-- . . Final Final
denaturation Denaturation —Extension Extension Step
Hold 35 cycles Hold Hold
@ globin_17.7kb 94°C 94°C 68°C 72°C 16°C
B globin_24.2kb 2 min 15 sec 12 min 10 min oo
® PCR=S £=8 %, 1% agarose gel2 SIS0 HMIIF=EES =HISHCHO| &<
I.2.4.1. &=X).
@ PCRO| 222%™, PCR product(104£)0l 6xsample loading buffer 2E <204
& H=C
Agarose gel2 oH 2Z well2E A DNA(5Ong/«L), 1kb ladder(130ng/ut) 2uL,
A/Hindlll digest marker(50ng/#)E 22t loading & & @2 MES 64X

loading ©tLCt.

©@ 50V, 120&2+ 0.5% TBEOIA
B10I5HC}.

[ S W—

ZUE

(=1
=

ML

i

21 4

(1 ‘Agarose gel MJ|¥9s A
B—globin_24.2kb PCRS
o2 mUSHLE,

o

o=

dilgs Zidte EX M2
B—globin PCRZ 1tJt

(-)2 HAlotn MIIEs

= B¢
g

0

= MC2

‘Agarose gel &
, AR el A

&4

2t

_72_
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ZUF0IA DNA 2ot A& ILY,

oot 200 HgolE e

st

=, UV transilluminator=

B—globin_17.7kb,

=20 0l&0l 8le
gds k2 20 HHHotH AHE S
g HHEE Z28eth

SMAISl ‘B-globin PCR E&2tel Z0tA 0l JIS 8T
& (+)2 HAIGtLD, B-globin PCR Z 10t S&E0H,

gel ALRI(ZIE 111-2-44)20t SH S 28t



o ==

=

DMA - agarcse gel &2 = Tk

AL genomic

C. B=globin_24.2kb BPCH 2 1F 54

e Rl Rl Nl Nl Rl Bl B e Nl e e Wl Rl e Wl

W R e R e e e e e S e R e e

* X7]95H2 o185t DNA M7d AAME L} vl
m Marker : ADNA(Lane 1), 1kb marker(lane 2), A/Hindlll digest marker(lane 3)
m At IMAAAF - A7]9z QC pass, bH0ng(lane 4-lane 12-19)
n BASH MYA R A7|F5 At QC fail(lane 20-27)
m Control : negative(D.W., lane 28), positive(LCL-DNA, lane 29)

il

—

2.5. O¥= 294 HNM

2.5.1. N9 R TNTY

@ &Hl  : Micropipette(100018, 20042, 10048, 10muL), KREX =Z=I|, gel
casting system, &J|9 = tank, Power supply, vortex, &&&2|J],
M XY @1 Rl, UV transilluminator

@ A . PCR reaction kit, Primer, 22 Z&%(PCR grade), Agarose

powder, 100bp ladder, 5x TBE buffer, 6x sample loading
buffer, Safeview™Nucleic Acid Stain(Applied biological materials Inc.)

Micropipette tip(10004£, 20048, 10018, 101£), 96 well PCR plate

-
[0
o
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2.5.2. PCR 2

@ DNAE

[

@ DldE 2

=
primer A&

[
o
—

(m] ]
7

Sro|
=

—

HISHCHOI DH=g 11.2.2. & X).

CtS &Cf.

Z Al AFZGH= primer set2 sSJF 10pmoles/wIt T &2 =H|

o
[w

Primer name Sequence Product size ALA 7
. F AGAGTTTGATCCTGGCTCAG
Bacteria 1.5 kb
R AGAAAGGAGGTGATCCAGCC
Mycoplasma F GGCGAATGGGTGAGTAACACG 450 bp Blood DNA
R CGGATAACGCTTGCGACCTATG LCL DNA
F GGGTCTTTGCAGTCGTATGG
GAPDH 908 bp
R CCCCAGCTACAGAAAGGTCA
BBV F AGGGGAAGCCGATTATTTTG 200 bp L.CL DNA
R GTTGGAACCTCCTTGACCAC
@ D= 2 A &30 M2k TS 201 PCR mixtureE SHECH.
= BtH|2|0F(Bacteria) 2% ZAIE ?18 PCR mixture =4
Al oF £ () A3
10Xbuffer 1.5 1%
2.5mM dNTP 1.2 0.2mM
Bacteria primer F(10pmoles/nQ) 0.3 0.2uM
Bacteria primer R(10pmoles/pQ) 0.3 0.2uM
GAPDH primer F(10pmoles/uQ) 0.1 0.07uM
GAPDH primer R(10pmoles/nQ) 0.1 0.07uM
Taq polymerase(5.0U/uQ) 0.1 0.5U
B 57 9.4
Template 2 200ng
Total 15

= 00|22 E2tX0HMycoplasma) 2

A HAE f8 PCR mixture =4

Al oF £ () 55
10Xbuffer 1.5 1%
2.5mM dNTP 1.2 0.2mM
Mycoplasma primer F(10pmoles/uQ) 0.9 0.6pM
Mycoplasma primer R(10pmoles/nQ) 0.9 0.6pM
Taq polymerase(5.0U/uQ) 0.1 0.5U
B 55 8.4
Template 2 200ng
Total 15
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= LCL DNAZ2| EBV ZAIE # 8t PCR mixture =4

Al oF 2F(u) AT
10Xbuffer 1.5 1%
2.5 mM dNTP 1.2 0.2mM
EBV primer mix(10pmoles/pQ) 0.9 0.6pM
EBV primer mix(10pmoles/nQ) 0.9 0.6pM
Taqg polymerase(5.0U/u) 0.1 0.5U
e SHRS 8.4
Template 2 200ng
Total 15
@ MixtureE U= =, G 20| SR =)0 &2 &85t PCRES ~&StCt.
_ Pre- . . . Final Final
Ay St
S riate] = denaturation Denaturation Annealing | Extension Extension| Step
Hold 35 cycles Hold Hold
ute) 2] of (&%) 95°C 95°C 60°C 72°C 72°C 4°C
(Bacteria) | (x]7V)| 2 min 30 sec 40 sec 60 sec | 10 min o
OOl &=k 20 (e )| 95°C 95°C 58°C 72°C 72°C 4°C
(Mycoplasma),
(EBV) (A1ZH | 2 min 30 sec 40 sec 60 sec | 10 min oo
B PCRO| 2t %™ PCR product(151£)0l 6xsample loading buffer 3E €0 &
SO =L,

® 1% agarose gellil B2 2t ME 61£2F 100bp ladder(135ng/18) 1.545 loading8tClt.

@ 150V, 3022t 1x TBEOMA &IIFSECHOI OH=E 11.2.4.1. EX).

IS MEGHY, 0l UH=Y 1112.4.1.5.2 X510 HSeIAIA0

=

Gel MHEIE =of 812 I
HCBe ZUE YD
2.5.3. 4 2 R O¥s 28 TS

@ 2HHI2IoF 2 2 A0l AlZ &= positive control(lanel13, 14) size= 1.5kb0l 04,
950bpUHl M GAPDH B8HE&= LIEFLIX] 20t0F StCt. Lane 22t 7~112 EHHI2| 0t
BHED} E0IE|0f QEO THFPSHCHIAE I1-2-45).
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10 11 12 1314

5 67 7 89

GAPDH 908bp

a8 lll-2-45.

@ OFO|2E2tE0F2 positive control size= 450bp(lane 9)0|CF.
20l g @¥Eez EFsECHIO

450bp2| BHED}

2kbp -
1kbp -
SO0LE

Mycoplasma 450bp
!

@ Lymphoblastoid cell line(LCL) E£&=
EBV &0l ZANE #SHLL.

&4
4~112 EBVIL ZLEE A= EOIE

=i
=

StEI2I0F 28 PCR Z

| ©l=
Positive control@ size= 200bp(lane 2)0|C}.
Z= QAUACHIO™ I1-2-47).

= marker(100bp ladder): lane 1
= positive(+)} control: lane 13-14(°}F 1.5kb)
= nagativa(-} cantrol- lane 12

= Barteria contamination: lane 2, 7~11

2t

Lane 4,6,70{ A
[l —2—46).

* marker(100bp [adder) lane 1
= positive(+) control: lane 9(©} 450bp)
* negative(-) control: lane 8

' Mycoplasma contamination: lane 4, 6, 7

II-2-46. OI0|2Z2t=0 2E PCR 21t

Sk
=

olg 22

DNAOIAN EBV infection2 &

Lane

= marker(100bp ladder): lane 1
= positive control: lane 2(2f 200bp)
= negative control: lane 3

= EBV infection= Pl: lana 4--11

-— 02— - e
EBY 900{)[)_1‘

8 l-2-47. EBV

OF

2.5.4. A H 5HE DNA TS

o
:

@ (HZ) =22 200t TS 2

3
e AMESHH 0| iFEe 2.

o

T
1.2.5.2.2}
* DNA bandJt S&iA EHS0| Hed2 &2
* Positive®} negative control & &

b
E

2 @O S SlAL

Yy

AL 111-2-48 lane 11,

PCR Z1t

(O= 11-2-48 lane 2, 4)
I EAEHH LI X

12)
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i
LH

3. RNA

3.1. YENY

el

oF

i

<l
]

RO

~
2

el

ol
xr
IH
X0
RO

oK

a

n0
RO

io)

00

][
7D
H
710
0D
70
IH

-
1o

@ RNAZ

o)

oJ
o

TEPRE

9

AESHH RNA

=
=

agarose &MJ|¥ = % Bioanalyzer

=
=

OlH A260, A280, A230

Ct.

3

0.

@ (&) NanoDrop2 0|2

0|
ol
JE

CH(Ol

i0J

ol
wor

i
iy
<

o
KO
KIr

o0

K
K0

RO
KIr

RIN(RNA

I

IS)

2 bioanalyzerg 0|28l

agarose &J|¥S

i
[

Integrity number) gt

= (Agarose gel ®J|IYS) agarose geldt2l band IHEI(18s ribosomal RNA2t

1]

28s ribosomal RNA band<l

E0I(0l DH=Z2 “11.3.3. RNA &I|1¥ S’ &=xX)

=
=

= (Bioanalyzer) 2 A2 (capillary) &IIG=HEXZ2 RNAS 18s2t 28s rRNA ratio

O
[

_

=
=

STEPEE

, RIN(RNA Integrity Number)gt= H&HSHH RNAS

X))

PN
(=]

| “111.3.4. RIN(RNA Integrity Number)gt =&’

10
TT = —

(Ol OH

20| otk == U

5t

9]

XHOHl

o)
=X
110

S

.

10
80

io)

ol

OH

20

o)

K0
=
[0
ok

0
2

s
R0
o
e
il

—_

__o._

= i

&0

nuclease 2

D=

st

9]

&0

JIXERHOI 218 nuclease 2

Al

» nuclease free JI XA AFE
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3.2. RNA dF EM(RNA s=571)

3.2.1. N<F R Ty

@ &Hl : NanoDrop Spectrophotometer(ND—2000), Micropette(2.51£, 104L)
@ A2t RNase—free water

Q) A2E : Micropipette tip(10p), kimwipes

3.2.2. NanoDrop= 0|8%F RNA I
@ 0] DH=Z2l “I11.2.3.1.3. ND-2000 AtE &¢8’'s8 =20l RNASl s =& SEHC.
S ND-2000 program &8 Al TSample type; S ‘RNA-40'2=2 & A SHL}.

@ dE Al RNAS o8 A RXE ol AZE icellM E20tH, &20 M SO
O

CEHN EEE F

3.3. RNA MBS

3.3.1. NeF R N

@ =Hl : Micropipette(2.5, 10#£), gel casting system, &J|Y S tank,
power supply, &XHHICIXI, UV transilluminator

@ A< DEPC Water, ZE20I6I=(37% formadehyde, 12.3 M), MOPS
buffer(pH 7.0), agarose powder, gel loading buffer, loading dye

= (MOPS buffer) 0.4 M MOPS, 0.1M otN|EANUYE &(Sodium acetate), 0.01M EDTA

® (Gel loading buffer-100p0 715 4810 Formamide, 17.3u0 37% formadehyde, 34.7u0 Loading dye

» (Loading dye) 80p2 MOPS buffer(10X), 50u0 DEPC water, 4010 B35t Glycerol,
40p0 Bromophenol blue, 50p0 EtBr(10mg/mQ)

@ A2E : Micropipette tip(10#£), 1.7m¢ microcentrifuge tube, 0.2m¢ RNase—free
PCR tube, ctE!A &2t
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3.3.2. RNA MY S

@ 0] Il “IIl.2.4.1. Agarose gel MI|¥ESH’'sS =6},

@ ©, MIIYS F2AS ST ZCHE NI-3-1). DNASH 22 X002 MI|FSS
AAIGHH & REIGHLE, HESH 18s, 2852 BHEE &0I6H)| fHM= Ot X212
MI|FEss sdol=s A= HHEH.

FH

1-3-1. RNA &J|¥= & Agarose gel &4

A] o Agarose gel

50mQ 100mQ 200mQ

Agarose powder(g) 0.2 1 2

DEPC Water(mQ) 36 72 144

10x MOPS buffer(mQ) 5 10 36

37% ZL=AH|5] E(m) 9 18 36

3.3.3. MZS 21 ZQl
@ 8 -3-112F 20| 18S : 2832 HIE0l 1 : 2 JI &l=Xl EQIEHC}.

2@ 18s%t 28sC BHEDL SOIX 21 MHEL=Z

ToflE N2F EESHC

e

— — RNW AU O
in

o
in

I1I=-3—-1. BRNA 185
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3.4. RIN(RNA Integrity Number)dt 5

3.4.1. N<F R Ty

M &Hl : Agilent 2100 Bioanalyzer, IKA vortexer, Nano chip, Micropipette(2.5, 104£)
@ Al ZAP, DEPC Water, Agilent RNA 6000 Nano Kit

Q) A2E : Micropipette tip(10p), kimwipes, cte!A Z2H 0.2m¢ RNase-—free
PCR tube, 1.7m¢ microcentrifuge tube

3.4.2. Agilent 2100 Bioanalyzer washing
(1 WashingZ chiplll ZAPS ¥ 10 12 S0t probeldl EAHE AMEHZ =0t=C}.
@ ZAPS Higl & DEPC water& €10 12 =0t probedt X AEHZ =0t=C}.

g0

Ol
ro

SEHZ AXSHO

njo

(® Bioanalyzer =2

3.4.3. Sample Z=H|

¥ Agilent RNA 6000 Nano Kit At&

70CHAM 28 =92t Heat

0l

spin down#gt

@ (RNA ladder =H|) Ladder'Z =04
AT BH AMAEC

denaturation AIZICH. & Al 00|

* A8 & F2 RNA ladder: 0.2m) RNase-free PCR tube©] 1.5p0% EZ=(Aliquot)s}o]
~75°Coll ®@stet AME Hole OHA] heatingshA] ghe

@ (Gel =H|) RNA gel matrixe AtZ3lJ] 302 &0 HW =H=CH =2 RNA gel
matrix 550E F ot spin filterfll €2 & & =22I(1,500g, 10min, 20C)&tLl.

—

oL ZFSI 0.5m¢ RNase—free microcentrifuge tubeldl €2 S 4TO

226t}

—

]

@ (Gel-dye Mix =HI) RNA gel matrix(654£)0ll dye 1S €10 & A0 = & 22
(13,000g, 10min, 20¢C) &CHAOE 11-3-2). Gel-dye mixture= M=X % ot =S¢t

AEE = RUALH
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71 Gel-dye mix
0000
H 14l dyo 9553

—_—>

) 85 plfiltered gel 0000

1
\f 9 pl gel-dye r‘

& 111-3-2. Gel-dye mixture g 111-3-3. Gel-dye mix =4

@ (Gel-Dye Mix =HI) RNA chip0il gel-dye mix 9«E GU EH=CHIAE [11-3-3-A).

B Press plungerg 20X UWed IlAE 28 Z20{=CHAOE 111-3-3-B). 30x =0t
S EHECHAE 1-3-3-C). LAE0| MAlol sct™ 1meHX|

SCREE IIAES ZBUHYZICH chipg €10 gel-dye mix 9“E £ 204 @Ol

® (Marker loading) ladder wellZt 1200 sample well0ll RNA loading marker 5u2
S=CH2Og 11-3-4-A).

®®eO
e eO
[ X N Nel
(X N N ]

5 pl marker 1 pl ladder 1 pl sample

O 11-3-4. Nanno chip loading < Xl(Marker, ladder, sample)

@ Ladder well0fl ladder 1u£# S=CH22 II-3-4-B). RNA sample 1#4Z
sample welltl €01 =CHAOE I1-3-4-C). Nano chip0l =ICH 12JH RNA
sampleES =X E £ QUL sample =D} 1204 0]2t AL UKl wellil RNA

loading markerg 14 E0 CIE welldt = volume=s %=x=0{ =C.

Nano chipS IKA vortexeril Scl) 18 SO 40 (2,400rom)= £, Bioanalyzer0il

ZHASHCHAE 11-3-5).

O I11-3-5. IKA vortexer 2t Nano chip &% 2&
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3.4.4. Agilent 2100 Bioanalyzer R ZE QO] QI

(1) Bioanalyzer® SE2s &), ATEQNE AdstCHIOZ 111-3-6).
@ ‘Assay’ — ‘BRNA’ — ‘Nano Chip Eukaryote’'S & EBSHCH

@ ‘Start’'E AE45t = Nano chipll 2& & Sample 0|5 &sHCHAOE 11-3-7).

Sempl Name Semple Comment | tatus | Observation Result Lebel Resul Color
» [Sample 1
2 [sample 2
3 [sample 3
s 4 [sample 4
5 [sample 5
& [sample 6
7 [semple 7
B [sample B
9 [semple 9
10 sample 10
11 [sample 11
12 [sample 12
Star
o [ hip Lot # [ Reagentriiot# |
7 \ \ |
j = Chip Comments :
Sample Information | Study Tnfermation

o Import... Export...

& 111-3-6. Bioanalyzer 2AZE/IH & g I1-3-7. sample &

0%
ju
I

@ RNA Integrity Number Z1 2t SQlstCH IO 111-3-8).

(S)

60 = s

58 = B9 .

56 = =™ Intact RNA

zg - oy ] RIN: 1D

50

— |

48= o

46- {

44= @

4 — = 2 s Partially degraded
431(8): g RIN: 5

36- ’

35 - — _ S

30- B o

gzé- b = i Strongly Degraded

- V— (]
e RIN: 3
NI % v

DB AT NS

FSEETEESSEE Tk

g 111-3-8. RIN(RNA Integrity Number) 2t2 Ol
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4.2. N|= 0l S (Thawing)

4.2.1. N<F H INY

1 &y : freezing container, &&l22|J|, &24%, CO, incubator(5% CO,, 377TC),
vacuum pump, AIEZ= =&D|(cell counter), MEHMEAH(Class |l safety

cabinet), &0|&3(Inverted phase contrast microscope), Pipette aid

@ HHZBHAI : RPMI-1640, Fetal Bovine Serum(FBS), antibiotics

@) Aok : 0.4% Trypan blue solution, 70% OHIEIS(ASE), Phosphate Buffered
Saline(PBS)
@ A= disposable pipette(1, 5, 10, 25m), micropipette(20, 200, 10004£),

cHEl A A2 culture flask(T25, T75), centrifuge tube(15mé, 50mé),

NEOIsE 2H S|

4.2.2. Viable MEHIQ] SENE Ois

= Viable JE|l2 =72 8o BEH AZAMI(LCL/PBMC)Z 37°C T4 ofA] HH}EH]
ol Est sfE & ujQol 7}go}5§ MZAFo] Aghst vjQduliA] S ule] Fu|gich

@® g2 +=X(@B7TC)0 BHLRE EAHEL

@ 15m¢ centrifuge tubelll HSE MES HBXAEHSE J|Mot, 37Cx HIRA

BHEBH X 5mEE 2 i =L

@ dse MENGES HHEALHASD(-175T 0loHUA HUH HSHHE |X
Aqe 2H=E SI0l S0t siea=z OlsetCh Ol g=Al JHe Es7E &HE

W
1

o

@ Hiolrel S0l 285| €oiysXl =elstn, &2 =X(B7T)0HAM tHEA(E

30= OILH) oHs StCt.

® =2 MIZE 1Ml micropipette@ 2 pipetting ot0d @O0IAM =H|St HHLHHXI 2F &
M2 =, /A=22/(200g, 3min, 20TC) ot AIZE washing &tCt.
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% NLgA0] sAEEAR AREEl= DMSO= 4°C of/dollA] Alxof toxicste & w27 sfEstal
HjJulix]of s]A45to] toxic effectE #|Ag}sh= 70| 5-Q51.

@ &BHS Held PBS(1X) sme 20 & A2 =, Fa=el(200g, 3min, 20C) StCt.

ASHS AXMG| MHGED HHLUHX s E 0 pellete & ENWHEC. 0l & £52
(2 100m)E Fol MESS NZMESS =XHSHCHO| HEE 111.4.4. &X).
© Y X H13sMAS ‘NEHIY ATz FWMA'N H2XHagEelis, DX,

o= AH, passage number, MXZ=, NIZMEESS J|MSHLE.

-

NE==2F NEZYESS 20let =, T25 flask0l E0 BHHHHAI Omé=S MHECh HHFBHAIS
&2 MIE=0 el &8s = JALH, ome 0l EX &EHl etCh

-

M S0IZOR NZEE 228 &, CO, incubator (5% CO,, 37C)0IAl HH L StHC.

+ 58ehd ANlZFQl LCL2 AldfEiefo] 7Hssht, PBMC= sile & 2~3Y SR 8ide &
o

il
[l
Q'E
y
e
=0)
2
5
w2
o
%
rulT)
o%
ol
o

@ 24A12t = NMZE 01222

4.3. LCL(Lymphoblastoid cell line) HC{Hlj¥

= x%*% sio] = Q ANEAYEQl LCL(Lymphoblastoid cell line)& A1 XFHQ] 10%S o=z
} 5, ARBERT 0T QA7AIE Sl

4.3.1. N<F H INY

1 &l : COs incubator(56% CO,, 377T), 2alg2el)|, 24X, Pipette aid,
MEOHM A A H(class I safety cabinet), Vacuum pump, MIE %= S&|
(cell counter), &0|& (Inverted phase contrast microscope)

@ BHHHHAI : RPMI-1640, Fetal Bovine Serum(FBS), Antibiotics

@) Al : 0.4% Trypan blue solution, 70% OIEt=2(A=E), Phosphate
Buffered Saline(PBS), Germicidal Detergent(H =SS0l AIE)
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@ A28 : Disposable pipette(1, 5, 10, 256m¢), tip, ct&!IA A2f  Culture
flask(T25, T75), Centrifuge tube(15m¢, 50m¢), COUNTESS cell
counting chamber, 72 Micro Well Mini Tray

1 LCL Y x=A
= (HHZEHKI) RPMI 1640(2mM L-glutamine® &), 10% FBS, antibiotics
= (HH&A) CO, incubator(56% CO,, 377C), culture flask(T25 E£&= T75)

@ o
O 2

= (MIZYE) B Al MEQ 2= 2x10° ~ 2x10°%ell/mES X G
HHHHXIS] 22 T25 flaskel 2L 15m¢, T75 flask= 50mE EXI &
T o140l € BR0= AL S AAISHCH

C=2
<4 /|
cC=
4 /|

@ LCL E¥%
= LCLE clumpE &4dot= MIZEOICHIOZE I1-4-1). clumpl AJ|JF 2 H#L X
T EE 4= A0 =Z HIKIE ESUHFHLE, ®AS| pipettingdtd clumpE 0

(e}
Ch M= =& Al, single cell &Ei2 =0 MIEZ+E SH6H0F StCH.

»
O

= HHHHH XISl FBS s== 5~15%0ICH CH2F MRSl d& AEf0ll et FBS sk=

o o
LEE = A & ST EelHU == MEIF 22 &
=
—

0
N
(@]
R
=
>

» Cell densitydl 2x10° cell/m¢ 0|5t2 22 AL MIZE HAZ0| SHE £ Joc=2
Z=O| LY.

g 11-4-1. LCL clump &4
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4.3.3. HIY

-
Iy
o
{0

—E FZE0t) MBUMEHN LHE 2 pipette aidE 70% HE=2
3

@ HHHHRIQ PBS(1x)E &2+ (37T)0 0 MHESHA SHCE.

-

g Aset =, d

® 70% OIEt==Z BHHHXIE PBS(1x)Jt E21

= = CHEAAHLH ol
=00, d=dHHUH HHHES H C

=3 =
SAHA U BIIE =AZ

@ COy incubator0ll B =01 LCLS HWO 15m¢ centrifuge tubeOl s2!C.

]2
0
>
N
o
O
0
vy
o2
X
(@)
=4
0
(|
Q
MHA

B |AAIZ2l(200g, 3min, 20TC) &t =, At
o

LCLE & Z20{EL 0l & LRE Fot0 MESt NEMESS ZSFHEHHOI =

® S M13SAMAIS “MEHH FE2te| ZUM 0l MSXAEHS, S0AXI, HsSLX,

passage number, MXZ==, NEME=EZ= J|eSHC.

@ 2x10°ell/m OIS 2 MEDIF Xttt B AU BHYS A AISHC

Seeding cell density= 2x10°cell/m¢ 0| & 0] TIEZ SHCt seeding & MIZE
Mot MIZES0 2F freezing stocksS S0 SZEZE &HCHOI Y

I.4.3.4. E=xX).

o
k]

EH Ml B
==

— /T

© O~G®¢ LHEF=S 2~3L0 Ct.

10 HICHBHZS & [ OFCH LCLS passage numberE J|26tC}.

4.3.4. sEEE

D SZ BEZE HEZ= 0l =2 111.4.5.01 oiEdl=e 20| 810, NI MEZ0] 90%
Ol& Tl= log phase &MEHS] HZLsSt ANIZE AtZ¢etCh.

@ 15m¢ centrifuge tubelil MZE 22 Z, |AI=22/(200g, 5min, 20TC) &tC}.

® &BHS MAHE F 5m PBS(1X)E € HAOUHECH,
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® AEUS MHGID, 5™ PBS(1X)E 40| cell2 & 20| & 7 L2E Fol MELES

SZSHCHOI D= 111.4.4. EX).

-

® KAAI=2|2 cell pellet2 20t & &, & HOIYZ & 5x10° cells/mIt TIE=
SZHANE 0 1.8 cryotubelil &=8tCt. ME 2&E= =0[J| <ol internal
=

thread EEHC| cryotubesS AIZSHCHIOE III-4-2 & X).

@ HIOIZ0 X2 2SS 20|21 freezing container (O 111-4-3)0ll 201 J|HIAIHES I(-75T) 0l A
16AI2E 014 MEE 2, HHEALSD(-175CO0IBHA MEEHCL

Al -1°C/min &5 & AAs] %71 HolXict 1sopropanol2 freezing containerof|
45k Nl vio]dS 20 HojA] ARESHH, 5-63] AR S wWASIET

pe “‘[]

<Internal thread tube> <External thread tube>

*

=

R
0 OQ
mhrl f”

E

2 11-4-2. NIZ S28= 2 cryotube 2 1I1-4-3. Freezing container

4.4, NER/NZYES 2Ol

4.4.1. N<F H INY

@ HHl : MSetAMEAA(class |l safety cabinet), Vacuum pump, AlIZS =& D]
(cell counter), & 0l&(Inverted phase contrast microscope), &24=X,
A 22|D|, pipette aid, Micropipette(20xL)

@ A2 0.4% Trypan blue solution, 70%0EtS(ASE), Phosphate Buffered

Saline(PBS)

Disposable pipette (1, 5, 10, 25m¢), Micropipette tip (200p), Centrifuge
tube (15me, 50mé), 1.7m¢ micro centrifuge tube, ctE!A &2+ Culture
flask(T25, T75), Cell Counting chamber, Hemocytometer, Cover glass

®
-
0
o
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4.4.2. NEL 7Y

4.4.2.1. Trypan blue &AH

© © ©

FlaskOlM ==0l] BHE HZE 15m L= 50me centrifuge tubeOll s521CF.
21 A 22|(200g, 3min, 20TC)otH AZ=HES HHEHCE.
1x PBS 5~10mts &0 =C}.

HMEZE & ENHZE & 0] & dE2(B0~100)E ot 1.7m microcentrifuge
tubeOll s52/LC.

QWA 10uE Fet & S22 0.4% trypan blue solutiong €1 pipetting@ 2

rlr

Trypan blue2 Mg @MstH £ Ams R Teamoz @ao] §a Aot 9)

AEE GRio] Bjx] ehe

4.42.2. NNE4% =3DI|(Cell counter) AlE &Y

@
@

®

MIZZ= =&D|(cell counter)& H11, cell counting chamberES Z=H|&tC}.

Cell counting chamber2| =0l 4.4.2.1.0l SA4St mixture 104£4E loading StCt.
Ol Z71&=20ILF CHE debrisdt EUHIIAl 2 &= ZF=O|&HL.

o

MIEZZ =AD|0 counting chamberE €10 MZESE =ASHHIAZ 1-4-4). MIE2
o BHE MNIESR, AOIUsE MIEx MEE S)s YAl MI13sAAZQ

PBS2l 2H(SlAtH)2

=X 247
-/ o =Ll

o

‘NIEZHHE & 2te| ZUA0 JIS6t, 4.4.2.1.00A ArEst
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Saue

T e m“‘""‘*
- delelng}

MNext sample

s
/
g
.

SRR ]

Total;

Lot GE TR
Ol A0 LNl
labllty:  S0%

E. EOI: dalnr

&invitrogen™

& l1-4-4. M2 S&D|(Cell counter)

4.4.2.3. Hemocytometer Al 2HEd

1 Hemocytometer(2A& [11-4-6)0 cover glassE @1, 4.4.2.1. 0l SAHSH mixture
10ME V-2 22| =0 loading StCt.

* Hemocytometer(Z1& 1M-4-5)9] ZAXHgrid)= 9712 & squarez® F+A&lo] 9ict. 712 Imm,
M2 1mm, =0] 0.1mmQ! 7+ square?] Huj= 0. 1mi(lmmx1mmx0. Imm) E= 10 %cmo]c}. lcn=1mQo] o2
St squareo|= Al& 0.1p27} loading =T}.

« OiZbd Y] 47 squared|A Mz4E Al tohZ Fabs FoIth ool whet Tk e =Rt
571 o) Mzas F4sHAY, I 2 2% 545 st Feol wet vk o IRk
NMz4g F74sP]= ot

—
Sampls mtroduction point Cover gless | _ ARE e
_J'. _‘-"":_:"Jmmmg \'\\ 0.1 mim sample E i | T s
T ehambers . deeh R i i i
U,«af"/ Corver glass ", ; T 50
i |~ mouning suppon n, | | I 7
] T e (5 i o | | e L
m’_-_,f/ |ﬁﬁ ﬁL' ... .
72 1I-4-5. Hemocytometer
@ E0IZO2 ME+EZ SHEICH 20t A= MESE SH5ID, 52 MEZLS Z8E
8HMl NEsE SHEH MEs SF ez 18 lI-4-610 20 422 JtEAel =
28 86t AXE+E =E ot LIHAl 222 JHEX2I0 ?IXlet A= SEOHA
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)
- > Count 0l ESHE= cell

&
&

@-
@._@*
&

& Count ol EESIA] A= cell

Y} e

a8 ll-4-6. NE= =8 U

O == 30~200J40t HEot Of 89E HousH

@ & squarelil SOIUS Al o,
MO COE £ UCH MESIE 3000 DIH0I® HSECH B2 2o PBSR
W BBl HIZESZ =F5D, 20004 OlAQl AL SIMU+E SN CHA

@ (MIZZ Horgd) 1med
A= MIZ ) x 2(Trypan blue 3/&HI%) x 10*

= 1M M= = (8 squarelil &H0F
= = NE = =1 HZ %= x PBS s/&Hi£%

<O X]>
PBS 5mQ9]| suspensionst A|ZE hemocytometer2 A|ZpsS E43SE 732 hemocytometer?]

47} squareo] =ELsh= AL 57} 1607]0]H,

+ 9t square?] H+ AL H= 407}0]1L
o 1m0 A (40%2)x10* cells/m0 = 8%x10° cells7} =t}

AN
T

« 5 A= 2+ of7]ofl PBS 3| Aulj4 55 ottt
AN L
T

= & N= 40x10° cells/m) = 4%10° cells/mQ o|c}.

4.4.3. M= £ (Viability) &5
@ Trypan blue SMEHS 0|20 A0IUA= MEZS =A% S2 HNEB)S =8-E

@ NZ MEZ A

Cell viability(M|Z HZ=E, %) =
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4.5.1.

%

il
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JH
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o

MO 2 BHY2|otL 2E0I(mold, yeast &) <@
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=kl

A M= C.
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Ct. ietA OlM=E 23

3

—

HEE gl 0D e=Ch

HOF

YUl M2 =I|IEC2 D02 EtX0F @

[¢]

122 FH 28&E MEE MHot=

ol =2
[an)

2

b

k=l
—

AN

Ml (antibiotics)
(@]

H

o

SkAH

I (A 2
b
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o

)

Al

t

OF
S
S

x+
FEOIA Kt

F

QLM A+
bH

ol

b

(01 OH=E 111.2.5.

Ol&at2 2 RtetKl

o
—

<]

(e
7=

(=] =]

AL
T

X
o

_l

Oed JHR 2 S01 HEEUCH, HEHECZ R0 ALEELD U= 2401 STR 2HO0ICH

ZAF EXHOI 0= 111.2.5.

PCR

%
3 Ot0I2ZEct=0F Y0

0l DH=eel IV,

4.5.3. N|& 7t WNfRLA(Cross contamination)
@ MIZEX

4.5.2. O0|B&2fx0H(Mycoplasma) @&



@ STR $#OZ 2t [CLO DNA Z2IIYS =25t0, I 2 DNA T2 H/DE
SOl DALY =S =HolE ~ AUCH

® LCL MIEFC| DNA ZE2II HIDES Sof MEHY 5 LM 4 = NE DIRUS
solst 4 Qo0 22 JIZXC H(blood) DNA Z2IADe| 2+ HIRE Saf
NE M= DFo DI stols £ QUCh

4.6 WEWD| MY NENO| N

@ (MEHY ATH) SZ MES HSOH0l BH 10 OILHOI 4Dt 11070 0jae2
SAGHA 2OW GHY HrOIZe EDISICH Y A2l CHE HHOIZS MU 22
PO HEO| MEHS SHOISICL FILZ SHOISH HIOIZC HME SAE AIHGHH HD|
A0 Wt Y ME X2 25 HOIEC

(0|42 29) Fungi 2 yeast(D&! 111-4-7-

(g I-4-7-D) S DIME 20| QI 2L oY HI0IZE HIJISHCH.
CtE BHOIZE HU 0ld= 28 HFEE &0lotll, Itz &0lgk diol
LACZ =HOITH HI| BXH0l Mt oHY MEZXE 2 25 HIDISHC

R ‘IOObD ladder, 1—18: MIZEA =
19: Megative control(D. W), 20 Positive control(Bacteria)
21: Positive control(LCL), 22 MNegative cortrol(LCL)

D. Mycoplasma PCR

I

M 100bp ladder, 1—18: HIZA=
19—20: Mycoplasma positive control
21—22: Negative control(LCL)

8 li-4-7. 0|d= 28 d2cl
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® (X2Y) LCLE B95.8 cellto WX2F0| &QIEHLH(OY II1-4-8-A), EXH
ODNA £= C& LCLY Z2IMYS HIWwdte ME 28 WX 2980l &elgH (O
I-4-8-B) Zaoi&l Ot EXH0l et HAS XMelsttt
= AHE HSAHAERS 270 HR, Al 2t 80l Soil HEctEy E2E =80k,
SO MEIF EME Rz &0lE R0l EXH0l Mt oiE BHer M= HD|stth
» Y A2 COHE HHOIZ2ES MU wIYE HRE QIS O Hiolgd:
EOHJI ZXH0l TGt ole MEZE Ales 25 HiJIetCh

HBGF

M. Marker - 100bp ladder, 1-2, &2 LCL,
36.B958 29 cell, S.B95.2cell

B. wAt2H 2QI(STR)

= mrped LeL
=| p165539 STR

=] prefile

—| w4 el

~| D16SS39 STR

~ profile

-| @apew Lol
- D135317 STR
- profile

=i Lol
=i p13sE17 STR

=! profile

o
o

8 M-4-8. MIZE 2t Sg4d- W2
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V. QIHIXIA A8 &4

LT 1] £ - ——— 100
A YN | ——— 101
3. Alphoid Repeat PCR: AlH BIOI ZIA} -erreeeemsemssesssmssemscnsnaass 107
4. STR(Short Tandem Repeat) £2]: DNA genotyping - 114

5. SNP(Single Nucleotide Polymorphism] £41: DNA genotyping - 121
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1.1. AYNY
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=
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2.1. AR AIHS PF DNA &&=

x A =8 2 S5 Mwg, 2 2.2.2.9. €% Genomic DNA" &1

0O

ice bucket, NanoDrop Sepectrophotometer

® &HHl : *FA22|D], micropipette, Rotating mixer, 37°C incubator, vortexer,

@ A2 : RBC lysis solution, cell lysis solution, protein precipitation
solution, RNase A solution, isopropyl alcohol, ice, 70% ethyl
alcohol, DNA hydration solution &= TE buffer

@ AR2E : micropipette tip, 1.7M microcentrifuge tube, 15m¢ centrifuge tube

¥ micropipette & tip : A Zkol| w2} Mgtet AL FH| ¥ AEE ALE

2.2.2. DNA &=

D MHESEBUHAN HUSS 22610 M2 15m¢ centrifuge tubeZ = 21CH.

==

@ 9ol 3HHOil oHETh= 22 RBC lysis solutiong &I A0E = A&(15-25T)0

@ AE2(2,0000, 5%, A2) T ASUS ML

SR

— —

]
0

@ Fa=e 2, HET) AT BHUX LM @,OBIES

H_'.:_l

Ol

® M= A 2

vortexingotOd Al

® oot 22| 8 MEl) S99 Cell lysis solution2 €1 pipetting@ 2 £8&'6
= WA 37TCH

e

NZE 283 ZadlstCt. HE  clumpldl 2O0IX|
S

- 101 -

A

Ct.

|5, cell lysis solution2 &JIot)| M0 pellet2 tappingdtHLE



@ (KIEHALEY) Cell lysis solution® 1/200(%&
solution (4mg/me) 21 253 BT ESUHA Al

incubation StCkt.

SGC: 20ug/M) 0l SHEGH= RNase A
E A= = 37CUHIA 15 ~ 6022

tﬂJO

(37 TCOIA incubationsS &t B2 AZ2E icelllA Alsl & IS SHHE AISMSHLH
Protein precipitation solutionS cell lysis solution2 1/30l of &
0x=2t ZG6tAH vortexingotd ZLaIH 401ES & =, |AF

e
Ag) 8tCh.

N

o

© Protein pelletO] SHIIA ZE==2 FO6t0 ®2 A=SMHS MES 15mé centrifuge

tubeOll 32111, cell lysis solutionlt s&°| OI0|ATZSE A== FHIISHL

o

¥ @2 ASHUl protein pelletdl ANUS AR, icelllAM 522 incubation &t
2| Al

CHAI @& =22l(2,000g, 5&, &l&) StCt.

508 & REEIAHN 2850 A2E A2 =, F4F2(2,0000, 38, &)5t0

DNA pellet2 22l &tCh.

@ DNA pelletOl ZOIXIXl =S F2/6t0f &EHS MHGtD, E+E0l A= MR2et

S0I0ll tubeE HEPZ ot OIOIAEZEHAI=SS 2M0| MIASHCH

@ 70% OIEet= 3msS S0 (e B E=0! DNA pelletS washing SHCI.

0z
Ol
12
mio

® Fa=el(2,000g, 1=, &2) =, DNA pelletOl EHXIX LE=F F25tNH
HIH 2t

m
0
1o

CHAl & & IAI22](2,000g, 22, A2)5t1], micropipette@2 H0tU= 0
2t& 3] HlIAStHCE.

m

@ DNA pelletS A0 A 10~1522t HAZX %, DNA hydration solution &= T

buffer €0 pellet2 2&3| =0QICkH.

) DNAD} &+EF| =OH ToIHXY BE 22| Y, 2 X5t DNAZ J 26t
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2.2. @™ (Serum)NN2 AlHES B DNA =&

2.2.1. '§H| XN ARE

@ &l KAAIE2|D], micropipette(2.51£, 1042, 201£), Rotating mixer, MagaRack
@ A|St ChargeSwitch gDNA Serum kit, 0.2~1m¢(Thermo Fisher Scientific, CS11040)
@ AE2EF : micropipette tip(2.51¢, 101, 204£), 1.7m microcentrifuge tube

2.2.2. DNA 3=

@ Lysis mixture Al2F Bt=D| (Serum 10044 J| &)
= ChargeSwitch Lysis Buffer: 7042, Proteinase K: 3044

= (optional) RNase A : 51t
@ 1.7m¢ microcentrifuge tubeOll €& 100# €10 Lysis mixture 10042} Z&H&HLL.

AlIZICH.

010

(® Rotating mixer AFE3dI0H &A20 A 202 SOt Bt

@ (Binding DNA) ChargeSwitch Purification Buffer 250445 F=Jtot0d && 0ot 12,

ChargeSwitch magnetic beads 30 E E &t stLl}.

® &20lM 282 s LXIGtH magnetic beadlil DNAJH Z&6tES 8L

rir

® Magnetic bead—-DNAJI E& 0 U
Yl

EBE 38 S0t MagnaRackOl HX|&tCh.
PelletO] &tta] S8 E M A

x| EFCH.

il

ol

I::‘l:l
ST

i
A
10
ol
['Cl
x
0x
Ol

@ SEZE MagnaRack0Ol HXISH AEIZ pelletS 2HECIA L=

M= HIHetCt

(Washing DNA) Washing buffer 1m¢2 IHO|H &G0 magnetic beadsES Al & StCt.
Ol UEUHA bubbleOl MI|IX LE== F2|&HC.

© Beadlt E8T0 Us FEE 28 =9 MagnaRack0l HXISHCH PelletOl SHES]

o
2
02
Ol
12
o

SHE MagnaRackOll HXIEH MEHZ pelletS HECIX EE== F9
X O18tCt.
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@ ® ~ 0 HFS L=t

@ (Eluting DNA) MagnaRackOll HXI=l R4 FEEO| AlsMgs 2-15| HIHEH =, 2048
ChargeSwitch Elution Buffer 2 TE Buffer(PH 8.5)& E£0{ DNAZ =ZodlistCt. &
MO AES FOOF ER06HH MagnaRackll SEE HXlol =21 pelletO] TS

S [ DM 22 HE YA 5, DNAS LE06t] 45%S

=)

O

12 S22 s2ICh

@ DNA s&Jt EJ| HE0l LB 26t HIZ 20T 22ttt

2.3. g™ (Plasma)ntel Al

&
o
1
r¢
O
2
>
4t
(>}

2.3.1. §H X LAZE

@ HHl : fAI22|J], micropipette(2.518, 1018, 201£8), Rotating mixer, Vortexer
@ A2 MagMax Total Nucleic Acid Isolation kit, 0.2~1mé(Thermo Fisher

Scientific, CS11040)

Ofe

Q® 22 micropipette tip(2.51£, 1042, 201L), 1.7m¢ microcentrifuge tube

2.3.2. DNA &=

@ AleF BHED|
Al ek A (per reaction) H] 11
Washi _
© Was .mg 12mQ 100% isopropanol 37}
solution I
Washi -
@ Washing 30m0 100% ethanol 27}, Ao o
solution I
. . .. |* lysis/Binding solution concentrate|Carrier NA 80oHof ZA7jo] A§7|H,
® Lysis/Binding . e = e o=
Solution 232119 37ColA YR oF &, A e &
« Carrier NA(1lpg/sample) 3ud ALg-stct
, + NA Binding Beads 100 NA Binding Beads mjo]zlo g @7]
® Bead mix ) . — oy
+ Lysis/Binding Enhancer 10pl Aol vortexerz2 =3¥sict

(@ Bead mix ZH0| EHE S50 Lysis/Binding % 235 E EZ&HEHLE.
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g
024

H(100~20048 : kit A1) 175u)S

(@)

AL

=0t Rotating mixer AFZ36H0
16,0000 Al 32 =
Elution bufferE 65T

A

[}

=
TT

@@@@@@

i

100% isopropanol 6514

5t

©

Bead mix 20iLE =D}

®

@ Washing Solution 1 1502

Ol A bubbleOl dIIX HE==

o

=2
=0

e

rﬂ'

oo

=2
ESfe)

e

@ Washing Solution 2 150442
OlAl bubbleO] MI|X| XE==

LS L/

r&"

=
=

12

M4 et

=1
=

@ Washing Solution 2

OF0

o

®2 UM 65Tl

Ct.

2k Xl

o
!
ol

JAY|
Al

o]}

—

2.4. 2 (Urine)T\gl AJHE 2Pt DNA

7X
T

=4

2.4.1. ¥dH| AN ARE
@ &l AAM22|J], micropipette(2.518, 104,
@ A<k
@ A2E : micropipette tip(2.518, 1018, 20uL),
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2.4.2. DNA =

® 1.6m SEZ AH 1S 52/CH

« 1~10mé &8 77kX| Jhs, FE Hejol| w2t 227 ME

@ 290l €A 1.56m SEE 60009(8,000rom)UlAM 22 SO+ A& Ze|EHT.

@ ASHZ el AE buffer 5004 FItst &, 5x SOF E&HSHLL.

@ 6000g(8,000rpm)0IA 22 =0t 4 =Zclstit.

® A4S HS B2l ATL buffer 3004, proteinase K 20 E & S8tst &, 10X S0t

W
o
il
o

Ct.

x 1 D =2 B-mercaptoethanol 204E F71s5t0y F& DIZAEE TSI AlE = US
(kitoll Z&=X| 2&43)

<
=

@ LysisIt &22= S50 Buffer AL 3002t 100% ethanol 50uE I & =

QlAamp Mini Elute column 22 1.5m0 EHU= 2HS 5H &=L

@ 6000g(8,000rpm)UIA 1&2 St J&Zelstlt.

O
e
10

>

AW1 500LE column2 membrane €1, 6,0009(8,000rpm)UHIAl 12

228t = collection §E0| 20t& 2oHs Hi2IC}.

M AW2 5004 column® membrane €11, 6,000g(8,000rpm)0lAl 12 SOt |4

228t & collection SE0| 2018 s dHiellt.

@ 20,000g(14,000rpm)0IAl 32 Sot |4l 22| 8 £, column® membranesS 2t& 3|

gl Ct.

ne

o
)
0
Hy
3
Q
%
A

@ Column2l collection tubeE JHZR2 =3
buffer AEE 20-50u8 EH 12 =0OF &X| 88 = DNAZE =C0QIC.

o
o

20,000g(14,000rom)0IA 12 St &4 Z2I5tH DNASE =&

- 106 -



3. Alphoid Repeat PCR: A& =0l HA}

3.1. N9 3R N

3.2.1. PCR
@ Hdl  : Micropipette(10004£, 2001, 1014, 2.5u£), REX ==I|, NanoDrop,
vortexer, &l =Z2|J|
@ Al PCR MasterMix kit, Primer set(IV.2.2. &X)
Q) A2E : 96-well PCR plate, Micropipette tip(100048, 20018, 1018, 2.5uL)

3.2.2. Agarose gel MBSO OIS 111.2.4.1. M)

1 &dl  : Power supply, &GS tank, gel casting system, WV transilluminator, &XIIRIX]

@ Al Agarose powder, 5x TBE buffer, 8374, 6x sample loading Buffer,

Safeview™Nucleic Acid Stain(Applied biological materials Inc.)

i

® 22 Micropette tip(104£), 96 well plate, {cl&, DFJUIE stirrer bar

3.2.3. Fragment analyzer(O] Oi'=¢ 111.2.4.2. TX)

1 &Hl : Fragment Analyzer 96 capillary system

@ Al : dsDNA 905 Reagent Kit*, 2 =#Z=3<(PCRgrade)

B AZ2E : 96 Deep Well 1m¢ Plate(buffer &), non-skirted 93-well PCR plate

* dsDNA 905 Reagent kit 43

HAe A|oF
20°C Intercalating Dye(99% Dimethyl sulfoxide™), 35-400bp Range DNA Ladder,
Ibp and 500bp Marker(10% Formamide™)
e 5% 930 ds DNA Inlet Buffer(2% Triethylamine™),
ds DNA 905 Separation Gel, Dilution Buffer 1X TE
Ale 5X Capillary Conditioning Solution, Mineral Oil

« Sl Aoz R ¢ Sl Al IR wofl &Y R AES & 4 ene Fg Al
OoF EZ
=]} =y

Plu s TS SEA] A8st, HPI2e viek] AHE M) uto) Aejic,

l‘_u
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3.2. PCR ¥

O FZ=22|E DNA A2 E EHISCHOI =g 11.2.2. &X).

[l

@ 449 =0l HA AFEdts primere EIIAE2 IS0 2L,
Primer name Sequence Product size
Forward_F8 5'-TACCATCCAGGCTGAGGTTTAT-3'
X Reverse_F8 5'-AAAGAGTTGTAACGCCACCATT-3' #00p
Forward_Y11 5'-ATGATAGAAACGGAAATATG-3'
i Reverse_Y?22 5'-AGTAGAATGCAAAGGGCTC-3' 170bp

2+

® alphoid repeat X2 YE &t B0 =olst)| o, ChSF 20l multiplex PCR

mixtureE Ct=C}.

Al °F &3 () A5
MasterMix.(2X) 7.5 1%
F_F8 (10pmoles/ul) / R_F8 (10pmoles/ul) 0.5(ZF 0.25) 0.25uM / 0.25uM
F_Y11 (10pmoles/uQ) / R_Y22 (10pmoles/nQ) 1.5(ZF 0.75) 0.5uM / 0.5uM
B 5FF 4.9
Template DNA 0.6 300ng
Total 15
@ RAXN SBZEI|Q 2EE Us X2HoZ HdFHS & PCRS £+=&tLI.
Pre-denaturation | Denaturation Annealing | Extension |Final Extension|Final Step
cycle 3l Hold 30 cycles Hold Hold
(%) 95°C 95°C 56°C 72°C 72°C 4°C
(A171) 5 min 40 sec 40 sec 60 sec 2 min o

3.3. Aol

3.3.1. Agarose gel MBS & (0l =L 11.2.4. &X)

(1 200bp Olat2! PCRSl product &021S ol 2% agarose gelS St &
=H|SHCHO! HE 111.2.4.1.8H%).
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@ PCRO| 222%™, 6x sample loading buffer 3¢S PCR product(154£)0 < O

loading mixtureE Bt=CF.

® Agarose gelo 2Z Z wellOll M2 El size marker(100bp ladder, 135ng/u) 248,
PCR product loading mixture 6#4E =N =Z loadingstCt.

@ 150V, 4022 1x TBEWA &IIGsst £, UV transilluminator2 Z21E

Jo

ol

]

Ct.

® 0 D= 11.2.45.8 #1060 2 ZelAIAEN 2

i
o

olad
= 4

Ct.

3.3.2. fragment analyzer & (0| g 111.2.4.2. &X)

3.3.2.1. A2t & MZ =H| (1 plate JIE)

@ /\Io—l X—|0.” DI» }\loto I_

0l0

ot 20| =d|stit.

MHH

* 5% 930 ds DNA Inlet Buffer& Z22#&&+2 S|AGHH, 1x 2 110mEE BH=C.

o
Jx
ol
=)
x
)
12
w
(@)
=
iy

= 5x Capillary Conditioning Solution€ Z#&&+=2
ot=Ct.

* |ntercalating Dye, 1bp and 500bp Markers, 35-400bp Range DNA Ladder=
A20M 20-30=2+ o =StLt.

@ 1x 930 ds DNA Inlet BufferE 96 Deep Well 1mé Plate(buffer =) 2F wellOfl 1.1mé Al

236t ZF, J1J|9 Buffer (2O IV-3-12] Drawer B)0ll plateES ZH=stC}.

©

x Capillary Conditioning SolutionS Conditioning S0l €=CHAE IV-3-1).

®
o

=t Intercalating Dye 4422 ds DNA 905 Separation Gel 40m= JIHE A
S A2 FH, 21212 GellEd =08 IV-3-1).

rlon

=)

® oH=8t 1bp and 500bp MarkersE 96-well plate 2F well0ll 30xL4! £, 20
Mineral Qil2 &b 224 W ZgICH12Y T AlE Jis, © A2 HHl BtEA

spin—down#gtC}).

ﬂllﬂJ

® 96-well plate? H12 KAXE Ms 2= welloil Dilution Buffer 1x TE 23u£2}
PCR mixture 3uEe E=CH=A0IA 2= welldl= Dilution Buffer 1x TE 23u£8t
2=C0. H12?AX0lE ol S8 35-400bp Range DNA Ladder 25ME €E=C4.

=L

rl
i
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HaSF bom= J|J|2 GeleS0l E=Ct. JIJ12 wasteM &0 Bl plateE
20 =C.
Drawer B: Buffer ka....j I : —
" Gal 2
Drawer M: Marker _ :”:-Il
[[orawer 1: sampie -
[ - L~

‘_ Drawer 2: Sample

B E— /

[ Drawer 3; Storage Selution

g IV-3-1. Fragment analyzer ##4

3.3.2.2. Fragment analyzer &!3

(1 Fragment analyzerE A886t] 28 ACHO] MI=UIAl “Utilities” — ‘Solution Levels'E
SAHSHCH. Gell(ds DNA 905 Separation Gel), Gel2(3XtD.W), Conditioning

Solution, Waste 2t &S0l &M ¢ FEE AEsHCHIOE IV-3-2).

3 Fragment Analye 100D - 08
_Fs Admin | Uoites | Hep
Check Solution Volumes 0|t |
| | !
o I cootary Wt Samole [0 Check the fluid volumes before procesding. Ensure th H=s
e —— R ﬁw:ﬂersmmm:thegdandmﬂdgmnm Solution Level FE=
A mpAl —
- /000000000000 [ & {2 202 HABCE
c |
i PR
1000000000000 | e e
1333383323232 - = T
% | pAT -
"000000000000 ik s ik —
1234567689101 12 |8 29 | SanpAd Gel 2 20412 H
Tayrave.  Tray-1 n Alp Imp.’ln
n (M1 [sempant Congitioning Solution N3
BN (o Waste 525/3
Losd Fror b Sove ToFls, Fesel ‘
un ow g 4 | &
e i N Ry L J[ goea | |
@ Run Entire Tray COMDITIONING Methed Default Conc 2 — J
Addte queus View ethes!
@ Capillary Array - Conditioning
| | At e Mew et

& IV-3-2. Solution Level &

St AW AICO] Sample Tray#(& IV-3-2-1)0lA PCRmixture PlateE €&
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-—

(@ 3t 2ATGIE O] Run Entire TrayOllAl ‘Add to Queue’ (g IV-3-2-2)& 286t}

Tray name, Folder prefix, NotesE JISot] OKE SEC}.

2205t 1S OKE F2Ct 510 Q2% D> HEZ =2 T2 A &0

al Select Conditioning Method
Run Entire Tray Method: [Method A Fush - Water - 10 min 200 psi mthdc
Add to gueue Edit method. ..
_ N [ ok
Capillary Array - Conditioning
pottie Levels
107 mL 80 mL OmL 18 mL
500 —@__= 250 — 50 —» 250 —»
400 — 200 — 40— 200 —
300 —| 150 - 30 — 150 —
200 — 100 — 20— 100 —
100 —i 50 — 10— 50 —
o LJ 0] ol oA
Waste Gel 1 Gel 2 Cond.

g IV-3-3. Conditioning &&

3.3.2.3. ZU=E4H

. ste 2z=o L olojme 226iM ZHOA

02
o
ol

D HIESIHO| Pro size 3.02 &l

aget toleHE =20,

@ CIOIHE =elstCh 170bp2t 200bpll BHES excel CIOIHZ HHEGAHY REZXS

zZ3 o027l 2 26 flag€ & &etlt. flagd =2 ¢H=JF 200010 =20

o
S HE &EHSEHCH tag¥Ooll a value 2t2 170, Rangegt2 BHEE 210 ZHGIE
3-58EZ St &2 YUHO=Z tag b & AXSHC

@ stHAZl = or0l22 2ol OI0IXI2 flagel CIOIEE T2 =Ct HEISIHIA
Flag Citeria Analysis Table2 xl3, geltl M3, Image Format Electropherogram
and gel OIA JPEGOI XAdt, ExportE SE6HCt. HIESIHS ZSHWAM OIOIHE
SOISICHOE IV-3-4).
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P~ < g
8 IV-3-4. 21 U2zt 88 2

3.4. 84 @38 R =N

0

A S01HQl 200bp sizell DNA BHEDE LIEH
£ Et¥olMH, 200bp SHERL S Y EAH =0

e

1z
>

(» Agarose gel MJ|g9s Z1t, X
HEMM =g AXXES
170bp size2l DNA gHEDF 20| 2OIZH HH0AM Rie AMARASZ
(O IV-3-5).

I
o 4o

e

0
[w)

1 2 3 a 3 & 7 =2 9 10 11 12 13 14 15 16 17 18 19 20

- 200b
———— i — e WD EEE NED S N —— o 47170':’::

= M : 100bp marker
m Lane 2, 3, 4, 6, 11, 12, 13, 14, 17, 19, 20 : female sample(200bp)
m Lane 1, 5, 7, 8, 9, 10, 15, 16, 18 : male sample(170bp, 200bp)

g IV-3-5. Agarose gel(2%) &J|9 s HdYgstol & 2 24

-/

HI

@ Fragment Analyzer2 ZE &0Ist A, O IV-3-62 20| MJ|9s IHE 0l0IXI<t
SN AAIY SEfZ ZUE U2Es & JACHOI =g 1v.3.3.2.3.91 @ &1).
Agarose gel IS Ot&IXZ, X SMI SO0IHQ!I 200bp size2l DNA

HOl 170bp2 DNA BHEDL 20| LtEHLI=

40 T
rir
=)
0x
_<
0R
Iz
Jllll

@ ANHLX, plateESF, plate &=, 2R, A=A, L0 IW(HEFE, MIISS
Ol0IXl IY)E BEBCIAIARN ST 2 HH2 MRS HE 2| AAL
SALE FJot = et

MENIHFE, 2 19.3 dE &0l
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SampleID | 1200 +/-8bp | 2170 +/- 8 bp

SampAl
SampB1
SampCl
SampD1
SampEl
SampFl
SampG1
SampH1
SampA2
SampB2
SampD2
SampE2
SampF2
SampG2
SampH2
SampA3
SampB3
SampC3
SampD3
SampE3
SampF3
SampG3
SampH3
SampA4
SampB4
SampC4
SampD4
SampE4
SampF4

Al
Bl
c1
D1
E1l
F1

G1
H1
A2
B2
D2
E2

F2

G2
H2
A3
B3

c3
D3

wWell

13

E32

ol
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4. STR(Short Tandem Repeat] =41: DNA genotyping

4.1. NF R Ny

1 &Hl : 3730 sequencer, GeneMapper ID software, S&X SZD|, a22|)|
(Beckman Coulter, Allegra 25R), Micropipette(2.51£, 1018, 2044£)

@ A<t : AmpFISTR® Identifiler PCR Amplification kit(ABl 4322288), POP7,
Hi—-Di, formamide, Gene-Scan-500(LIZ), 10X buffer/EDTA, Allelic
Ladder, €72 =&2=(18MQ ultrapure D.W.)

®
>
0
OiH

tip, 1.7m¢ microcentrifuge tube, 96-well PCR plate

4.2. STR &X

= - 0.5~2.0ng/m0 = DNA 3|4
A ZH Al B
DNA Aj2 FH] (DNA 214) 55 DNA 102 PCR 9188 plateo] ¥
- - PCR ¥F2-& 2|5t mixture A&t
A “ o= p l
PCR +% - PCR 238, 16 STR marker
Denatur - sequencer ¥4 A formamide® DNA denature
enature - 95°C, 3min
- 3730 sequencer® PCR product @7|x ¥ 88X
H -
3730 717124 - 7} primer®] QI WRI% 37
Gene Mapper ID DATA ¥A - AaEN

|l

=
[y

J8 IV-4-1. STR =4 &EXt

4.2.1. DNA N2 ZH| (DNA g 1)

@® Ol i=Z 111.2.3.2 HFXGIH 224 & DNAS =& 5 =FEHH.

SEE JIE2Z DNAY HES=EJH0.5~2.0ng/wdlt &5 B2 SF+=2

Z=etLt.

HI

@ 3l&st DNA 1#£E 96—-well PCR plate0fl
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4.2.2. PCR ¢

@ e 22 =492 160 STR marker PCRES 98t mixture2 2H=CHAMPFISTR®
ldentifiler PCR amp. kit &% A &X).

@ DNAJI 2= 96-well PCR plate 2t well0l PCR mixtureES 6.5m%! 2=},

Al oF €& F )
PCR reaction mixture 3
Primer Mixture 1.35
Tag 0.15
4T R 2
Template DNA(0.5~2 ng/u0) 1
Total 7.5

% Al2FS AmpFISTR® Identifiler PCR amp. kito]] ZgtE]o] it

* ENT ARIT B A9 BF Al 29FL 1ejsto] mixture YL AT

% kit Qo] 0] 9= control templateS control DNA(10)=2 A8}

M

@ RUXNSHIQ 2 E U3 20| 88dt1) PCRE = EtCl.
Initial Step Denatura’rion§ Annealing Extension |Final Extension| Final Step
Hold 28 cycles Hold Hold
25 95°C 94°C 59°C 72°C 60°C 4~25°C
NEds 11 min 1 min 1 min 1 min 60 min 00

4.2.3. PCR product ¥ (Denaturation)

1 PCRO| &2 %™ PCR product 145 denaturation 2 96-well paltedl 23=8tC}.

@ CFsF 20| Hi-Di formamide/GeneScan—500 Liz size standard mixtureS =H|&tC}.

Y ALY 32y AEY°
HiDi formamide 11.6 10 11.9 0
GeneScan-500 Liz size standard 0.4 no 0.1 po

® GeneScan 500 Liz size standard= 0.405 2+ Zo] ¥AlolY,
Zoroshol| Al A} 3730 sequencer?] laser Z+=2 1ajsto] 0.102 AR&3SHct
® Gene mapper ID 24 A] 7]&o0] &= Allelic LadderS 1-3 wellof| 715t}
(Sample 110 Al Allelic LadderE A7}sto] BASH @] marker® ARRstc})
® PCR 4t=2 denaturation §+5 A d747|7F o] 71550t
- B (717 ¢ 2 to 6°C(2%F oJu), -15 to —25°C(25F o]
- ByE  PCR AFEO] Hlo &5 =5 39
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@ @UA =HI8t mixtureE
g 20| PCR productl

O_I-I:E IO
1/

=N o etLt.

@ 95TCOHIAM 322t PCR productZ denaturation AlZICH.

® 4TCTOHAM 1AI2E 014 ZXIGHH plate 2 HEEHIX S=E3

Ol sample= running &tCl.

4.2.4. PCR product 3730 M (O] O V.4.2. M

4.2.4.1. T2 A2 M =0l
(1 Run 3730 DATA collection softwareS AISH&HC}.

12ue® (1Ml 96-well plate 2

= Al

= =
ot oy

Fwellll &Z8tCt.

3730 sequencer

=3
’

)

@ AEAN DD 2F 50 ==M ZAE 0I5, DATA collection T2 )4}
J121JF HZEJA=X service console0] 25 ON AEfIF TR =KX & OISHTE.
@ Capillary?t polymert 21210 E&EH A=K SHQISHC}

@ Buffer trayOll 1x buffer, water tray@t waste trayll €23 =&%=JF 80m¢ 0] &t
MAM UesKX =OISHL).

4.2.4.2. Sample running

(1 Sample plateE ‘In Staker Tower 0l € =C}.

@ ‘plate manager’ — 'OK'E H&E4SHCE plate recorddb E2lH ‘New'S S EHGHY
“New Plate Dialog”’E #&0I&tCt. 4 & samplell plate 828 O3S 20|
lgd(0g IV-4-2 )8t &, ‘OK'E MHEistH “Plate Editor’JF Z2IC}.

[<rplstcoiobon =]

O &aess. oo 1. ID, NAME S Y UM R BN Y
Name [GpectaiZ
e 2. Aplication — Gene - mapper Generic
Apphicegon.  [Soectial Calltiaticn =] 3. Run type — 96 well plate
Plas Tpe [a6wen =]
::“” hﬁ 4. Plate Sealing — Septa
arator Mama:  [bso
" 5. Owner and Operator &= — O N AlgY oF =l
18 IV-4-2. Plate 82 &9
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® Plate editorel E2& 18 IV-4-31 &0 288 = HESHC.

B e
File EoM
e | = o - B
PR ]
Wl Eormig e Flarme Carmrmest oot Groap Im=trsrend Frobocol 1 Wruatyire Frotreod 1 trexny
v i e ST T s T i
T e e e b e
M it A e | St arae st
rm LT Emre il _Fasts Crmes ke o il a8 oy b
Sample Name - Sample & &}
Result Group - Kobb3730_Result_Groupl = MY
Instrument Protocol 1 - STR_Test 2 M

g IV-4-3. Plate &8 &

@ Program displayOll A ‘Run scheduler'S &l Ei5}
AlSH AI9|B Ik [(ABHE) O Z2M
‘Run’0| Al &=ICH,

BB
o
©
o
S
Q
e
S
o
D
i
oY

z
o
o

* Sequencer DATA File¥]X|] : My computer — "E" — AppliedBioSystems — UDC
— Data collection — Data — file(7]7] A= A] A3t Plate name)

« S WAL Mestel 7]7]o)A AEEE YR HolHS FThe AR ARt

4.3. GeneMapper program2 O|2¢ H 21

o

1) GeneMapper ID T2 s AlSH SHCF.

% Data collection T GeneMapper’} Ax|= ZAEEo= Zm 2 J=0710] X=2 Q|3
OS7t g4 = 4 9Jloug GeneMapper IDE AX|3}HK] ‘L’;—,}%

@ S HZ =Yl MES DATA fileOlAl ‘Add to listt — ‘Add’
Otel et 20| &XSHCH.

iy
X
m
b
_O'ﬂ

:
]
:
g

Control: sample type& positive control2 7]

Allelic ladder: sample type2 allelic ladder® 73
Panel: identifiler V1

Analysis method: AHz-X]&(CO)

Size standard: HID_500LIZ
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@ Allelic ladderg JIE2Z allele gt2 F0{8tCE 2 Marker2l ®IXl & allele 8fl=
Ct=20 2L
Marker Chromosome Allele Marker Chromosome Allele
name location range name location range
D8S1179 8 8-19 D2S1338 2q35-37.1 15-28
D21S11 21g11.2-g21 24-38 D195433 19q12-13.1 9-17.2
D7S820 7q11.21-22 6-15 vWA 12p12-pter 11-24
CSF1PO 5q33.3-34 6-15 TPOX 2p23-2per 6-13
D3S1358 3p 12-19 D18S51 18g21.3 7-27
THO1 11p15.5 4-13.3 Amelogenin | X p22.1-22.3, Y: pl1.2 XY
D13S317 13g22-31 8-15 D5S818 5q21-31 7-16
D16S539 16g24~-qter 5-15 FGA 4928 17-51.2
@ 224 Z20F EHES A2, OUs s F0ot0 |10 ek eSS =gttt
Fail 991 A YRS o8 He
PCR ®F3 | m Peako] Fd2 F=sit U7 makerd peako] R 4§ DNA sk £43 ¥
error skl PCR ©AIRE R{A|ISE
Peak » O E2&9] marker peak® =o|7} 500 0]9td 42 PCR 38 A] error’t Q=
A= Al %2 &Y 2712 = DNA 5=5%FFE GeneMapper ID ZA7HX] xHA|SY
m Raw data =9l Ayt 7]7]Ho]E o peakd 9A|TF GeneMapper IDOJ|A off
scaleo] U2 4% PCR products 8JAM3to] AJEA A ¥hgS AlddstHu
DNA 5= 574EE A4
Off | = Raw data ¢! 3} 7]7|o]Ejo] peak 0] A& © A9 PCR 43 4], &%
Scale template =% 0]to| AU templateS EX] A9E 7Hojluz DNA =% &4
S| RhAIaY
= AWA B4 A 4 07l 7wt 97stol(pink bar A%), THE dye set 7
Z2 $A40] o1& 4 PCR products 3]Asto] A ¥9HE-2 Al°Y
= A4 handling A2 WAL Fo] WSS 49 PCREH A %18y
WAQA | 2¥ ool A WSS MAslolz, @AOHYU H9. 3|4® DNAY ooz
mHEjo] U DNA=Z RJA|SY
G 2 21 g=S UAl &l & M #J| 855, U0l IeEsS H&EE [ DATA
collection Z2 1880 =G A W L =4 st sLotAH =56t
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4.4. STR Hn} HEIN]
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@ NSTHAEESZ STR ZUE M & 2R 18 IV-4-42F 20| 34 &S Z&FsEH

gz

24T - St - /| Coontnate

T 4 3 u o
T uess Equal - i

+ 30wl 4 HE g 0RIE

| zn QY zmmavsen ) suznasen vy

8 V-4-4. MSXAMEB-SZ STR 210 34

@ Allele 292 STR ZUE HAMst AL Q5t=E allele 2t & IV-4-52F 20|

Z & etlt.

TR

THEH — gelect — o FCoount mode

s & T & falar
[ 5TR 2R EEES-S 15 Mot Nul : AND
= STA Z AR pes 1179t Equals AND
r STR Z4ARRH| : DES1179.2 . Equals . AND
[T STR Bkl : D21811_1 . Equals : AND
r STH ZARSH . D21511_2 g Equals AND

+ 321 | wAH | 4 HE | §OREE

EDD  EEEEEEN  EEEEEEITE | e

8 IV-4-5. Allele &t2=2 STR Z 1t &M
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5. SNP(Single Nucleotide Polymorphism) £4A: DNA genotyping

5.1. N<F ¢ Ny

1 &Hl : MassARRAY System(Agena), Vortexer, 2&22|J], NanoDrop, SEASZED|

@ Al Complete iPLEX® Gold GenotypingReagent Set — 10 x 96(includes PCR Set,
iPLEX Gold & Chip I, 960 reactions), Primer sets(¥ IV-5-1, -2),
HAFESF4(PCR grade)

Q) A22E : 96-well PCR plate, 96—well PCR plate sealing tape

5.2. SNP genotyping

= - 20ng/m =2 DNA 3]
A Z~H A R
DNA A& &H| (DNA 3]4) - 5]Ast DNA 2102 PCR reaction plateo] &%
= - PCR ¥r2-& 93t mixture A&t
AO“ o = -
PCR 238 - PCR 238(reaction vol. 5m)
- SAP mixture A&t
PCR product clean-up - PCR reaction plateo] 2u0%7}
Extension - iPLEX Extension mixture A&t
D) - PCR reaction plateo] 2pu07}
MassARRAY 2A - e

8 IV-5-1. SNP 24 X S8&

5.2.1. PCR &Y

HISHCHOI DH= 11.2.3. &1).

[

® HZ 228 DNA AIEE

CtS, 20ng/ 22 8| & SHLY,

g

2 DNA AI2Z NanoDropsS Eof &

® PCR mixtureE 2F=0 PCR plate(Reaction plate) LHOIl 3uL%! = ==5tC}.
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A oF 3] ZF %% (in 5ul) 1 well(n0)
D.W. 0.8
10X PCR Buffer 1X 0.5
MgCly(25mM) 2mM 0.4
dNTPMix(25mM) 500uM 0.1
PCR Primer Mix (500~1,000nM)
(& V5.1, AH%) 100~200nM 1.0
PCR Enzyme(5 U/m) 1 U/rxn 0.2
Template(20ng/pl) 40ng 2.0
HA & 50
@ PCR mixture S U= reaction plate®il DNA 2u£4 Z3=5tC},
® SEXNSZEII0 reaction plateE €1 Ot 2422 PCR2 &G,
Initial Step | Denaturation: Annealing @ Extension |Final Extension | Final Step
Hold 45 cycles Hold Hold
o 95°C 95°C 56°C 72°C 72°C 4°C
A7k 2 min 30 sec 30 sec 60 sec 5 min Hold
5.2.3. PCR products clean—up
1 PCRO| 2= %™, 3200 x gOlA 5x SOt |AZCIE =G,
(@ SAP cocktail@ 2t=0 reaction plateOfl 2444 S =L,
SAP cocktail reagent F B =% (in 7u0) 1 well(0)
D.W. 1.53
SAP Buffer(10X) 1X 0.17
SAP Enzyme(1.7 U/m) 0.073 U/ul 0.3
AR @ 2.0
*SAP : Shrimp alkaline phosphatase
® SEXNZ=ZEIIE 0|20t Olelle Z2Ho =z BtES SHL.
37°C 40min
85°C 5min 1 cycle
4°C Hold
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H IV-5-1. PCR Primer set
Ju Primer name Sequence (5' — 3') Primer name Sequence (5' — 3')

P rs997262_F ACGTTGGATG AGAGGCATGATCACTTATGG rs997262_R ACGTTGGATG CAAATGTACCAAAAGAAGCC
rs35815655_F ACGTTGGATG TGGGATGTGGTGATGAGACT rs35815655_R ACGTTGGATG CTCTTCCTATGGTTACGAGC
rs2358996_F ACGTTGGATG ACAGGAGAGAAGCAGCAACC rs2358996_R ACGTTGGATG TGCCATGCTGGAAGGTGTAG
rs891700_F ACGTTGGATG TTTTCATCAAATTTCCATTC rs891700_R ACGTTGGATG TGTGTGAGCTATGACACTCC
rs1109037_F ACGTTGGATG ATTATCCCGTATCCCACAGC rs1109037_R ACGTTGGATG CCAGTGCGAGATGAAAGTCT
rs4671787_F ACGTTGGATG AACTGACCTGTTTGGTCAC rs4671787_R ACGTTGGATG GACCTAGGATAGTTAAGATG
rs6785504_F ACGTTGGATG TTGAGCAGGTAACATATGTC rs6785504_R ACGTTGGATG TAGTGGGTTGTACTTTAGAC
rs6796688_F ACGTTGGATG CCAACGTTGGTCAAGAATAA rs6796688_R ACGTTGGATG CTCTGTCCTATATCCTCTTAC
rs6840524_F ACGTTGGATG GGTAGGCAATGAACCATCAC rs6840524_R ACGTTGGATG GATACACAGTCAGGACCATC
rs970022_F ACGTTGGATG ATCAGGCCCAGCTTATGAAC rs970022_R ACGTTGGATG TACTTCCTGCAAGAGCTGAC
rs10055677_F ACGTTGGATG GTGCTGCTCTCACATGAATC rs10055677_R ACGTTGGATG TCAGAGGACAGTCATGTTGG
rsb36568_F ACGTTGGATG AGAATAGAGCCAAGGCTCAG rsb36568_R ACGTTGGATG CTCCCTGTCTTATCCCATTC

A rs9268831_F ACGTTGGATG AGGTTCTTCTGGCTGTTTGC rs9268831_R ACGTTGGATG AGTATGCGCGCTTCCATAGG
rs3780962_F ACGTTGGATG AACATGGGATGAACAAGGTC rs3780962_R ACGTTGGATG TGGTGTGTATTCTGCGGTAG
rs7907658_F ACGTTGGATG AAGACTGGTCAGTGTGGTCG rs7907658_R ACGTTGGATG TCCCTTTCTCGGTACTAGTG
rs12286769_F ACGTTGGATG CCACTTAGGATAAGGGTGAC rsl12286769_R ACGTTGGATG ACTTAGCTTTGGGATGGACG
rs10771010_F ACGTTGGATG GAAGGGAGTAAGGAAGGGTA rs10771010_R ACGTTGGATG CAAAAGATTTTAAATCTCTC
rs7307697_F ACGTTGGATG CACAAGAGACCCTCAATACC rs7307697_R ACGTTGGATG GGCTCATGATTTCGTCTCTC
rs12876644_F ACGTTGGATG CATCGCTAGGTCTTATCTTC rs12876644_R ACGTTGGATG CGTTGTTAAGCTGCAGACAC
rs2010253_F ACGTTGGATG AAGTCTGTCAACTTCCTACC rs2010253_R ACGTTGGATG CCTCACCCGTTGTCAAATTA
rs2470209_F ACGTTGGATG AAGCCTCAATTGCCAGATGC rs2470209_R ACGTTGGATG GGAGATACAGGGCAAGTTTG

rs12965342_F
rs985492_F
rsl1495816_F

ACGTTGGATG AAGACCAAAATGCAGCTGCC
ACGTTGGATG ATGCCACAACCTGCTTCACT
ACGTTGGATG ATAACTGCCTCGATGAACCC

rs12965342_R
rs985492_R
rs1495816_R

ACGTTGGATG AGAAAGGATGGAATGCGTGG
ACGTTGGATG AGCAGTGGAAGAGAAATGCC
ACGTTGGATG ACATCGATGTGCTAATCTCC
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5.2.4. Extension Reaction

@ SAP HMelJt 2t2& ™, 3,200 x gl 5= =S¢t &=L

i

A
T

et
o

Ct.

Rl

(@ iPLEX Extension Reaction CocktailS 2t= 0 reaction plateOl 2u82! SO =C}.

Extention cocktail reagent A E =T (in 9m0) 1 well(p®)
D.W.
iPLEX Buffer Plus(10X) 0.222X 0.2
iPLEX Termination Mix(10X) 0.222X 0.2

Extend Primer Mix(5-15 uM)

(® IV.5.2. %) 0.82-1.87 uM 1.56

iPLEX Pro Enzyme or iPLEX Enzyme(32 U/uf) 0.142 U/rxn 0.04

AR & 20
@ RENESZI|E 0I2610] Ot ZASZ BISS ST

95°C 30 sec

95°C 5 sec

S2C 5 sec 40 cycles

5 cycles

80°C 5 sec

72°C 3 min

4°C Hold
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H IV-5-2. Extend Primer set

Target reaction Extended primer

NO. Primer name Sequence (5' --> 3) UEP_Mass concentration pool concentration
(uM) X1.4 (uM) Xx1.4

e rs997262_E GGACTTAGAAGTTGAAGCAATGA 7160.7 1.48 8.53
rs35815655_E GGGTGCTGTTGGGACA 4993.2 0.97 5.62
rs2358996_E GGGGCTTGGGAGAGAGGGGCCACAAA 8175.3 1.66 9.6
rs891700_E CAAATTTCCATTCTTTTTTTTTTGAAGCCT 9077.9 1.81 10.45
rs1109037_E TGAGAGATGAAAGTCTTTCCACTC 7351.8 1.52 8.74
rs4671787_E TTGTATCCAGAGAAATAAAGCACTCTTA 8579.6 1.73 9.99
rs6785504_E CCAGAAACCTTGGTACCATT 6061 1.25 7.19
rs6796688_E CCCCTGGGCCAGACTTC 5107.3 1.01 5.8
rs6840524_E CCCTCGATGAGCTGACCAAGTATAA 7635 1.57 9.05
rs970022_E TTATGAACTGCCTACTGA 5473.6 1.1 6.36
rs10055677_E CAGTCATGTTGGATTGGATCTA 6780.4 1.4 8.09
rsb36568_E GAATAGAGCCAAGGCTCAGAAGATACG 8375.5 1.7 9.8

Ao} rs9268831_E CCGCCACCGCCCGGAACTTTC 6288.1 1.3 7.48
rs3780962_E GGCTTTTGAAGAAAAACACTAACCTGTCCT 9174 1.83 10.53
rs7907658_E ATTCTGAGTACCCATATCCACAAC 7240.7 1.49 8.62
rs12286769_E CTTTTGTGTATTCAAGAAATAGT 7067.6 1.46 8.43
rs10771010_E GAAGGGAGTAAGGAAGGGTATACTAAGGAA 9466.2 1.87 10.79
rs7307697_E CAAACATATAAGAATCTTCCCTT 6950.6 1.44 8.29
rs12876644_E TTCTAGGGAATCTCCGA 5185.4 1.03 5.93
rs2010253_E ACACTTGCCATCACC 4456.9 0.82 4.7
rs2470209_E CAGGGCAAGTTTGCATTTG 5858.8 0.86 (x1) 4.94 (X1)
rs12965342_E TGCGTGGGTCCCAAA 4593 0.86 4.95
rs985492_E CTTCACTATATGTTGGCCTTGATTGGT 8262.4 1.68 9.69
rsl1495816_E TCAAGCCCCAATTTGA 4825.2 0.93 5.34
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5.3. MassARRAY SystemOjl’x|{ SNP 21

5.3.1. MM IMA(Input file) = (Assay Editor)

1 24o6t= SNPS 22, PCR primer sequence, PCR AtS9o| & gt S8 oA
ol= WAESZ MassARRAY Typer T2 )&= 0| =L},

File Application Help

Assay | Assay | Plate | Typer
_Designer | Editor | Edtor | Analyzer |

8 IV-5-2. MassARRAY Typer Ul=2atH

@ Assay EditorOlA &3, GOIEHHBIOIA BetMUAH FE L“=0AMN Project

AdministratorE SE5t0d MZ2 Assay Projet(24 Z2HE)

{ file View Help
{ Database Browser 2} Details

“ j Search Edit Deccription  View Design Sumimary

| 4 Assay Project/Assay Group/Plex/Assay

Assay Project Administrator (o]
— Add New Assay Project
Mame: |NeMssameiecEName Add
Change Assay Project
Name: [AGENA | Delete |

Jg IV-5-3. Assay Project M3t

@ FEEE LC AN MZ CtE 24 T2MEZ MEGID Import Assay Group in
Design format(&H ZW%o=2 24 008 JIIHI)E HESHT

=

@ Design summary2 SNP groupl H3AE oMot Assay Group(24& 1O8)
Ol U= Browse(Z0IED|) HES ZstCHOAIV-5-4 &X).

HR

l
o

Open(€71)2 2= &t

ol

A 2 s NEe 2HE 0P d=st

HT

®



| =
B4 Assay Project/ Assay Group/Plex/ Assay
a I 020 5NP D

= B Bszay file_2020
w B AGEMA

Echit Duerthpitinn - Visw Desipn Sistfsmmaey
Astay Propect: 2020 SN ID
Contents:

1 Asgay Group
1 defmition sy group

58 Import Assay/SNP Groups in Designer format o
™ Deign Sustenany |
W fumpGop | Browess |
I SHPGiowp | : |
Hew Asray Gioup 1D | Close
Impot | 1o Assay Project [2020 SHP 1D Bl

e
5.3.2. MY /=S =

IV=5-4. Import Assay Group in Design format

5.3.2.1. ME 0§ U=Jl(NE S5 It ¢, Q8 Iv-5-5 & x)

D (ANE S22 Y 24) dd T2 M)A = HI 2 Alle M2 IDE & B &
Bll= Y0 SHIIEE &HHGI0M, HAE(txt) EEIQ g H& &L},

(@ MassARRAY Typer > Plate EditorE Z 1) Sample &1 &E{&HCE.

ARl E)E MEHSH CHS, Add New Sample CustomerOil Al
SE HEE 2ot OKE 26ttt
Hd) ME ZzMEEZE MHoldsE ME AISAHE
S MESHCE ME D2 = S8 EEE

G (ME O M4) M2 Z2NE M8 5 Add New Sample GroupsS & EHEHLE.
® (AME S5 MY JIAdLD]) ME 08 IDE ¢Eot) EHH U= 20 HES
225l ME OF €9AE 20| U= RS 2 F Open@ 2 Z0f OKE Z2I6HC.
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.F‘.

i File Edit View Options Help
DG RS 2B
; Sample ? |} Platelayout
EF'Sarnpi.eCusuunHSamleandSamlesru _ [
#
Dialog
FEwy |6AMESE
[erou1a: 905t | ®) group
Descriplion |Order Mumber  FieldName

12

i -__-l

3,
12

Co1

Doz

ran

E
| B

i

& Sample i_
i Ready

o Plate [y Assay

5.3.2.2. 2dI0|E Bt=T]

g IV-5-5. Plate Editor

] EH

— T/

o

Plate 8= Ct.

1 MAssARRAY Typer > Plate Editor& €21

/< EH

o) 2E & Helstol e

3

i

@ Ct=2, New CustomerS

—~

AEXE
Ct.

o

ol ad
= .

1<
Im

—

JE
0

=
Im

—~

MK

&

s

ol

= A

[ ]

5.3.2.3. SdI0IE0

@ Plate E0IAl AHZ CF

=

H 1ok JEIv-5-6
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@ SdO0IE cloIOt2 UM A wellS SEHSHLE

@ Assay EHOIIA & EH

roll

Fwelll 820tdd= assayE &8st 3, Add assays & &4

| File Edit View Options Help
0 A IR |
i Assay *  Plate Layout _ 2
=-$ Assay Project : Group : Plex : Assay @ 1| # 345 6|7 (8|9 /[10]11]/12]
s A[@O OB X XX IXCIXIX
= 5| B/ @S BB XX XIXHIXIX
:r511{1903? EXXXEJXXX%XXXX
g CRAEERg D @8 8| </ DD X
- Eixesa E @88 8| <) <) XK XX HX X
1 rs1435816 - ==
“ ¥ 152010253 F @& 8| < )OO XX XX
- J rs2196155 i S >
¥ rezssoose c | @@® @< X)X XIXXIXIKIX
. 2470209 == . 4 ; N T G =
--::35&15&55 H @9 88 &9 </ XK HX X
I rs3780962
-} rs985492
-~ | rs997262 | Assay
a-ﬁm well | Assay id Assaysrnupla Project id Repiicate Repeat Sample id | Description
mrsznaozss " Assay fie_2020 2020 SNPD ]
2— AD1  rs12065342 Assay fle_2020 2020 SNPD
17 |AO1  rs98S492  Assay fie 2020 2020 SNPD
_®h—| 48 |AD1  rsS38568  Assay fie_2020 2020 SNPD
*plﬂt ‘ ASSB}'[_ESBI‘HP'EI Af ana redRTATAT  Ascav fils 2020 2420 CND D

18 IV-5-6. SdI0IEN EAEALE HESot)|

5.3.2.4. ZYI0IEN MEANZE =) ®Zot)|
1) Sample & 22! &t}
@ ZY0IE HOIOI20 A CHAN wellS & EHSHCE.

Q) HEHSH welllfl 2A46tds ME0ILE ME D85S M8& T Add New Samples

from GroupOlLt Add SamplesE &l EHSHLE,

roll

@ SHIOIA File > SaveZ & EASICE

5.3.3. Chip Linker &t

1 Chip LinkerE &!sHi&tC},
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@ Ofeliet 22 =0| LI2H, iPEX, Genotype+Area, Nanodispenser 96 to 965 1 &H

ot12, Chip BarcodeE &E&HCHAOY IV-5-7 &X).

® AddE 226l CreateE 22! &HCHExperiment M4, chip barcode &2t =Y).

. Customer Terminator Chemistry @ PLEX () hME

B AGENA

4 ), BND_test2 , .
- JE_2018 Process Method | Genotype+Area -
@ L KNIH_SID_20180424 ' :
- Dispenser  Nanodspenser 9 to 96 v

Experiment Name | 1101-4IM

Chip Barcode

(i) ([Reme) (o) [CRecin)

Index Process Method  Customer Project Plate Chip Barcode Exp Name Fraction

Jg IV-5-4. MassARRAY Chip Linker &/& 3™

5.3.4. EZIO|EQ} 1 7|
@D EdYI0IE 2 well0l 41u£2] SS FIISHCHEIZE 50u4).
@ ZH0IE, &, calibrant(751£)S &H|0l S0 =C}.

Beveled corner

Barcode and
logo

Chip position 1 Chip position 2

g |IV-5-8. Chip holder
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MTP holders

Calibrant vial
holder

Chip holder tray;
new Chips
loaded here

Chip holder tray;
completed Chips
stored here

g IV-5-9. Chip, Plate, and Calibrant vial holder tray

5.3.5. = Q%W (MassArray Analyzer)

(1 SpectroACQUIRENIA Run Setup EfS & EHSHCE.
@ Experiment NameS &6t (5.3.2.0lA MAHS xml IHY), Analyzer SetupOl A
M EHSHCE. Chip

Turn Off HV After Analysis® Analyse Calibrabrant PadsE «&istCh.

prep module SetupWl A MIP Barcodes Required2 MTP Cool2 SEHES ol HIEHCY.

Options  Help

ﬁ Hiw=omeE &7 B Start Chip prep medule | & Thip prep module Deck In/Out
Imaging 2 =i sie, et
200
i
¥ ]
166
=
4000 2000 cob0 000 soa s 10000 000
Uass iz

& Auematc Fun | Manual Msss Spee. Contral Run Setun

Call List
E¥pEnment Setip Statis
MR L Mre2 west=Tank @ okay @ rul
pementrons b ) e W | e o W
wiells 1o Pracess [=auomanc — x| — Automatic — x| Resin @) Okey @ Lon @ Emoty
Start Dispenca Conditon [ Defaule — | Fasin Valume {l)
[ Lse Autotunc Sample Volume {Af)

send email to:
[T] when Cho preo module 1s finshed
7] when Madis finiched

[#]Tum OF HY After Analyss
[¥#] Analyze Calbrant Pads.
[Fl2awel seamemy

[RefilMantain Resi Tray| [Remove OB Chis From Mas]
Ve soTXD073

18 IV-5-10. SpectroACQUIRE 0l=2tH
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@ G 20 2 g=50 322 28 L= d=St.
= SRR = A 3
Start Dispense Condition 550 Analyzer Setup Shorts 550
Maximum Acquisitions
Resin Volume 13 — d
Minimum Good Spectra
Sample Volume 13 Maximum Good Spectra 5

(@ Start Chip prep module 8= 22!/ &tL}.

5.3.6. 2MEq 1|

1 TyperAnalyzer& Z 1) Project Explorer WA oY SpectroCHIP ArraysE G =
S2I5tCE. 1024 ™, SpectroCHIP Arraysdt & SE0 F=JH=lCF.

(@ Chip ListOllM SpectroCHIP Array @0 MASEAE MASHH ZEAIE SpectroCHIP

ArraysE =2 =2Ch.

@ SpectroCHIP ArraysE =2cigt29, TyperAnalyzer MBI A File > ReportS

S ERStLY.

@ TyperAnalyzerdt Ald S8 ZoHoz BOME SN H&E S0 NS

5 TyperAnalyzer® i Typenalysergagensd
Y Fle View Ostiors Tools Help i File | View Options Tools Help
Difes : S I e . A%, pluili ight s
2 Project Explorer J: Open Secsion.. =
| [ Date | 4 Assay I 2, Customer | e hent/Chip - [1]2]3]4[5/6]7 8]9[1011)12
= Customer/Project/Plate/Experiment/Chip - 5' : “w” .r.'|.. | :;vec000s .....
® AGEN.A 1 ﬂ\'Eﬂ e_sto e, E .
1 OncoPanel Reports » [ ] [ T ]
& BMD_test2 £
=- JE_2018 1 Reports [ iPLEX HS Report-v3 00000000000
Ta Import Datz into Tabl 0Q Report-v1 -4 000
B Aug | import mm? able... eport-v: D008 C0®
| E-2018-7 Print Setup... Sample ID Report-vl D )@ e
& 180803 2018-7 it S Tyas fepots 3 £ Repo
- 50078164 (1) S v Lo S e AleotyphColeetion Rexit vl
i H-2018-7-2 Misoo7sie4 (1) 1 2018-7 AllPlateSummary Report-vl
o mnen > AssayTypeCount Report-vl
s I- BestCallProbability Report-vl
Chip ..... = CallProbability Report-v1
[¥50078164 (1) 1 2018-7 DescriptionCount Report-vl
GenotypeArea Report-vl
PlateDefinition Report-vl
T (o PlateResult Report-vl 2 %
# | PlateSummary Report-vl
AFES_D_)(G YA j.s_.. | PrimerAdjustment Report-vl

8 IV-5-8. TyperAnalyzer 0l=3tH
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. MXs M M)|HSAXI(Fragment Analyzer]) =-:-ww-- 146

. Bioana'yzer .................................................................................... 150

. dSAVIU(Biosafety Cabinet, BSC) wwwrwsseressssersssseesseas 153

. UV transi"uminator ..................................................................... 157
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O H V-2-28 Z1olH 2t22| micropipettedil %= testing volumel 2 RIS
S X StCt
@ M22 0|85t0, 22 842 RHE 48 0|4 SHEHL
Q@ Ho S HASHCH
@ UEE 0|20t B2 2ILIZ SHASHTH
(Bo2I = o282 x 25 29 2%=0.998 g/m at 20TC)
® HE V-2-22 F1oIH, HAe B 2LU0F X G2 ool E=XI &olstCh
I V-2-1. Micropipette2] &2 Algt & 22X &0l
5 4 < o2 W
. + Tip-holder &4} + Tip-holder u.A|
ANa 5 ‘
+ O-ring, seal T + O-ring, seal 1A
+ Tip-holder &4}t + Tip-holder A
Al2 S o]Ak + O-ring &4t + O-ring, seal 1A
+ Piston HA + Piston A % A7 7]4of 9z
BAJ=st pipetting  + Connecting nut?] & + Connecting nut &¢
« Tip- A} « Tip- R
Tip 1A oA Tip-holder &4 Tip-holder u.A|
+ Tip-ejector &4} + Tip-ejector 1A
2 V-2-2. Micropipette i 31 HAE
Range Testing volume (1) Z X} 58 HQ(ISO 8655)
(nQ) 13] 23] 33] Systematic error(i) Random error(pQ)
0.2~2 0.2 1 2 +0.08 <0.04
1~10 1 5 10 +0.12 <0.08
2~20 2 10 20 +0.20 <0.10
10~100 10 50 100 +0.80 <0.30
20~200 20 100 200 +1.60 <0.60
100~1000 100 500 1000 +8 <3.0
0.5~5000 1000 2000 5000 +40 <15
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= O8O 8
@O HHlZelX € AMEXNHsE E V-3-1 AIE0 Ool I8z HHIE HHoll
OIA0l AUS 2 HEZLLHUHAN BHS 2=CHHE V-3-2 &X).
H V-3-1. NanoDrop &2t & Atg
¥s B2 A e B AR
1 1~2p0 sample volume 6 0.002 absorbance precision
2 220~750 nm operating range 7 0.005 absorbance accuracy
3 1 nm wavelength accuracy 8 10 second measurement cycle
4 2 nm wavelength resolution 9 recalibration with CF-1 reagent
5 0.02~0.50 absorbance 10 light source(lamp) intensity
H V-3-2. NanoDrop A& Al ZEMol= 2HE-RCl-oiZd &Y

= Coannection Error

Thare was an eror commumicating wilth the mstrurment. Try
iha following

“Check the LUSE coble ond select "Rainy®,

“If Fuginy foils, discoanec the LUISE cable and then reconnect
and salect "Fein again.

A this doe s ot sabve the problem, referto the
“Trouvbleshooting” section of the Lieers Manweal (ewailablie
fronrm hdain hienu)

| Fietry I[ Cancel I

— Sigmnal Error

| This is most likely caused by

" Semple suriace is diry -makea svre suraces are clean

| Sample arm - make sure sample arm s iIn down posdion
“ P powesr W0 inStiument - chack T3V powar Supohy

For more details, refer o the "Troubleshootng® section of
| the User's Manual favailstsle rom Main Menu)

| [ fon i oo ]

Software?} 7]7]7te] 72 B¢

A A

dE71 =52 4

« USB cable 972 2=
AR LAy
« USB port o]At

» Sample surface @&
« 22tH5HA @3l sample arm
Y Tg ol

« USB cable R4
. K%;(]]:H }\}_Q_

th2 ABE2 @A

« Sample surface cleaning
« Sample arm oJAF AA
R 23 87

o=
AR

The detechor is saburabed, This is most leely
caused by initialication vath dirty
measurement pedestals. IF the error persists:
clean the pedectals, axit the software, snd
rezkaik,

e

T Iness arssn s obsoehorcs (325 S maed oo S o ges oler
||u=n 1050, This el e covrsed by

E1. 2 BT BTG i i SOt
rz The ligusd colurnm is ra ing foan be C izl I
LR T T Bl R vl o ng ENCn rreess o ST S eSS st 1o
rdem«g Prosaliang Dy clickdag o Damon Doload. 11 colurnn

| eermn fpe paetint, s o basges secpls site 1B - 2wl

1 e O Dl OF TS IS OSENSIrS el Desiha is Oul 0f Cakbwrnion

gm s Eson parsiss and dus sosple Colum IS fo ey progesil
| St Mo i p) T SC B OnOngrns o Dt BonConl o s inie e

EAsq resullod this erecw. Cokbeoion Chack waill be rasel 5 S
| SO COMCTIO S O] Dt PSR TR PR S ST G Cr el
r D pen Cleanieg Procsdurs -I

%7]3} A
A5700] et A5 AL

71717} Aj4tsh= short patho] &3 =71
long path®] §3%=9] 20% ©]stQl 3¢

* Pedestal 2 &

« A|&27} pedestalo]l F=7(bead up) +&
SR Fota JA| mHo| HA

cAlmo] 571 B EX

«Alg o] 1UE A

« H4 2542 pedestal cleaning
* SoftwareS on / off A]7]

« Algo]] AHZA| 52 Alefo] 7 tel=A] 29I
'}\]E— oo]:a ‘?_31 KH’—S‘-X&]
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DNA fragment 24 S0l AIZdl=

DNA &JIA

—

—

4. DNA Analyzer(3730 Sequencer)
A& 212101 CH

® AIEA

4.1. YNy

IcScatonr Eght
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4.2. #=2| A NE N FNY

4.2.1. 3730 NFMQ| T=IY NT}

st =

Q
$0
rr
s
oo
o

’

@D ARAAM WOl buffer traydt ZH=tg

collection softwareE Al stC}).

P

@ NFAII| L= s ==
AM QU=X BOIBCHIY V-4-
ZA(192.168.0.1.) E= A X B 0SS ol

=
-/ T S /™ O T,

25 ON &EiJt ZI® DATA Collection ZZ 10|

(@ Service consoleO|
(2" v-4-3).

LA - Click st crom ere

Run 3730 DATA

210l AR, GA3730 IP

geltt

J =l M GA InStruments
[ TR a1] h Results Group
—N - =) Database Manager
— -, E-EElga3730
= EHlPlate Manager
R %Promccl Manager
’ i Module Manager
L] | = Run History
=P Michael
= EHInstrument Status
T EHEPT Chart
Elevent Log

Vit

EhRun Scheduler
= o pillany Viewwer
B ~rray Viewer

L e .
] r " il Spectral Wiewer
I ﬂm.dllla Al ] & B pranual Control
— [EAservice Log

o 3

g V-4-2. J1D|2t programSI =HIE ON AMEH

4.2.2. Preparing Instrument

@ 2171 &= H™0l water wash2 & AloHH, Al
SHSHCH, Water wash 282 program® CHLHOI et &EEEHCE,

2
0

@ (Plate &&) 102 V-4-42 20| Buffer* plate, water”

& =HSHCEH. Buffer plateE & &6 H 0= heating &2 HZ6tH, H& = platedt
Olsg M &0 Z22lX XEZE X E S0IsHC).

Bl spatial Run Scheduler

Ya

8 V-4-3. Program Display

x| A 3H 0l4& Water wash wizardE

" plate, waste plate =2 &

* Buffer: 10X 3730 bufferS 1X& 3]A3s}o] 80mQ AHE-

x+ Water: 3} @4 54 80mALE-

- 142 -




Buffer

8 V-4-4. Buffer plate &=t

@ (Capillary =) D101 At Al, capillarye StAl =0 QAOO0F ot0, 10,0008 O&t
‘Run'sS AI&3IRALE, GIOIE &0l N

* Install capillary wizardS A]83stc] W A|5tH, capillary?] &
buffero] 7HECHAlZ 2H0l). AAZE 71715 AF6}R]
+2]5to](Uninstall Capillary Wizard) capillary

Rgo| op2x] oA P
%S 7L, capillaryE 7]7]0j|A

LS buffero]] @7} Buste = shct

@ (Polymer) Y& D0IA HIZ JHH Polymer

= &2 2o, H=01 42 = UACH
AME & Dl2] 420 22t6l0H, HHE RS

4.2.3. Spatial Calibration M7 HiH

® C

0lo

O] AL Spatial calibratione & & &tC}.

-_—

= CapillaryE 1 &5t HLE Data collection softwareE uninstall ot3is &AL
» Detection cell 21 S&0IHU, JI1JI1E2 sAHL 20 82

20— O T

= JIJIE 2 St AFESHA HAALE, JIJI AlE HEO0| =2 8l &2

@ g V-4-32 program displayOlAl, ‘GA instrument’ — 'ga3730" — °

instrument
status’ — ‘Spatial Run Scheduler’ — ‘Spatial protocol’'S & &{StC}.

= capillaryJt freshdt polymerZ MAM UK 22 BR2= ‘spatial fill' (62 AR)S A

‘

= ‘spatial No fill'(22 AR)S «IEH

pw

= HAIZE AFZHIZI0] Sl polymerE HIRIOF & &

I
0
10

@ Quality0ll et accept == rejectE AEHSHCH pixel 20201 ‘9-12'¢ &

acceptZ pixel =Xt 0| & A2 capillaryS wW &St
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4.2.4. G5 DYE SET MY

@ 22 B Fragment =42 <8t DYE SETE2 M=Z &FSEHCH STR Z=2IHY
SAM A0l= G52 DYE SETES & FEHC.

= CCD JthictE wWHE &2

Ho
o T

ro

= LIOIEOIA peak 2201 €8 X &

o

» CapillaryE wWatst 322

()

@ (48 Capillary 21=) G5 DYE 3.54¢, Hi-Di Formamide 496.51S €0 mixtureES
Ot= 5, 96 plate 1, 3, 5, 7, 9, 11 wellOfl 10z % 2Z=5tC}.

@ 95CUH A 52 SOt denaturation 8t &, 42 0 A HI2 A ECH.

@ 96 well plateE &4 =2¢cl & F, AIEM 2tE notched cornertil =0 samplesS
r=A|

‘In Staker Tower 0ff €=CHIOE V-4-5).

g V-4-5. A& A staker

B ‘plate manager — ‘OK'E HEHSCE plate recorddt Zel® ‘New'S HEGHY
oletlt. 24 & samplel plate 82 18 V-4-6%

”

“New Plate Dialog”’& &

-

Z0| gEst =, ‘'OK'E H85tH “Plate Editor”JF Z&ICt.
=z - =
T || 1. ID, NAME — A IR 4
' 2. Aplication — Spectral Calibration
—— = 3. Run type — 96 well plate
Shees o = 4. Plate Sealing — Septa
—— 5. Owner and Operator 92 — 0]da A] Asy ¢t =

g V-4-6. plate 82 &
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® Plate editorel E2E 2&(08 V-4-7) = MESEHC.

HO& V-4-3). loading &
plateE Z4H St & AS AIJ|H, ' = (AYMHE) O =FMOZ HIALCH © =

(M E)'S H5tS ‘Run’0l AIZHEICH

-
File Dbl
— = - e | e ——
e == E R ===
— e T -
W L L T S e L L] Ienrmerand Framid 1 | Amatgai Poxsasa Lt
E’ L m em'ﬁ-i..ii,};uiu [ g T S
Lol Ls D Tl S s e aas e e B s mas S
[ <] [F.5- ] I'Hll-i'-ﬂ-h-_!-"ﬂl- Tl W lmlﬂ:'l-s
[ i b wtmill Pl e i P P i e B
(s R maa L e A Fe & T .
-l L TR dmrm P dn s o snm BT m Ry e, s
wem [ Eombm sl Fonavdis _Cewuam v = & w e —
a7 i S Farm f Smys s —=snge b S R e R ]
= i Tme e I S R L T
g & A mra e s S S R EmeEs S meas e e e
Sample Name — Sample ¥ 7]
Result Group — Kobb3730_Result_Groupo. 2 A
Instrument Protocol 1 - STR_Test 02 AX

& V-4-7. Plate Editor 88 &
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0. 81ls DM )| BSEHl(Fragment Analyzer)

5.1. YLENY

1) £=29% = DNA= SHEGIE 2 el MII9sE MM 8FIJF S28H DNA 22X
U=20=2 0|ssEl. NS A2 MIIG9sEX= 8x12I02 Capillary (2 Al2) 0l
MIIE SHEW gel A0A DNAZE 2XE AJI0 et 2ele2 2 M genomic DNAZS|

, PCR2 Z21UE S¢t 0ld= 22 RF, 48 & 55 & = ULL

gl
e]]]
10
10

@ ZA2MUIA= genomic DNAS 2ol K2, DIME 2¥ L HEE0l SO M2
HAE A2 MIIGSEXE AIEEHCH E&2e| 2= PROSize 2.0 T 2=
S0l S0 = UD Z2UE ALK, excell EHEHE MESHL

® Ztd| 22l Xt= Storage buffer2t 2171 At IXE FINHMOoZ 22|otEE st}

@ (AR NAHE) 19s FI|2 2o NHI 20U M2AME S0t Z-nEES A AISHT

Drawer B: Buffer ___—"tm: l:m“ . 4
— ) |
‘ Drawer w: Waste — ._— | E’%
‘ Drawer M: Illrnr }—P :.':.'::m"i“
Drawer 1: lnmplln _.———f”“*' - i J !
Drawer 2! Sample "’_//"* = 1 ’
Drawer 3; :laugln lnlulli!m / % ’
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5.2. Ig N FoINY

@ 21712 2 M2 (Capillary)2 Storage buffertil &H st 22 stABS SXIoHOF &L
Al 2el e zM 2F 2tAHOZ Storage buffer? &N MS  E0IgHD0,

Storage buffer= 8t & FJI& WAl ot&=S &tCI.

1

P

e
Ol

®
Jor

DX ot Z20tel SFR0| et AF=E6t=E kitdt THE2EB2 &0l %= kit'E
N

Ch S8 AL HOfl kitt] %= Z20MS 88 510 JHIE AISECL

>

Ol
o

* Analysis Kits
- Genomic DNA 50Kb Analysis Kit, DNF-467: 75bp~50,000bp

dsDNA Regent Kit, DNF-930: 75bp-20,000bp
dsDNA Regent Kit, DNF-915: 35bp-5,000bp
dsDNA Regent Kit, DNF-905: 1bp-500bp

@ 96 well buffer tray2t Al2(gel, conditioning solution, 3XIEF =) bottle2 20l
StH A 2122 WHIGHES 6t1d, 96 well platedf &3 gt EUH2 BIEA| |AZ2D|Z

spin—downoi Al JIZE HMAHS = JII|0 E€=Ct.
@ J|IJ|&=s0] ¥9xz22 JJ|JF 2= =L e EUZ buffer tray2t waste trays

O=|I| OI-'— I.

Ls

5.3.1 Storage solution u'Ty|

Storage solution PLT+= A& 4 FQto|= "Drawer 3,2 O]%é}lﬂ, £7Jo] £gTH
712 aARh

=
capillary 32 Qs A= © 2 o|=sIt} storage solutione 1~2714 &

’ 0|

1 HI3IHO| ‘Fragment analyzer software’S A&l 2 11 QI8HC}.

o
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&8 V-5-2. Fragment analyzer &3t

@ 2= 3X =/ 50ME gel2 X0 £, Drawer B2 WOl 25 96well

(]
buffer trayE €O =CH 0l%2 ‘Solution Level &= 50O B AHSHCL.

-

’ =
j—

® stHol X= oIttt ‘Capillary Array’ lA ‘Add to queue’S 2 S ‘A Flush’
MethodE A EHGID okHES w20,

(@ storage solution 180uE MZ2 platell EFct1) 2 & Y ME platedll &H=CH.
@ ‘Drawer 3’2 0l= =l plateE M storage solution0l 2! plate2 WA StHC.

WHE platedt capillary” |IXI£ 0ls = Ch.

5.3.2 Capillary washing

Capillaryes =2 574 & mS A5t 4 storage solutionof] E7F s}

A3 A-Z capillary washingS £3l capillary A'E]S &40 g2 Qx|stc}.

jval

J

@ HelstH A &= ot ‘Capillary Array—Conditioning—Conditioning Method

Select’'S &lEiEH

[

(@ Conditioning method 3tAH 2| ‘Drop—down’ HI=0IAl ‘Default Capillary Conditioning
Method'& Al&4(2! V-5-3)8tCt.

Jg V-5-3. Conditioning Method 3t™
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(® Default capillary conditioning method(2O&
ol AFESHCE.

solution)S AIZ6tH, 7222 Al2tS &

zla 150t MR ==L

Gel 1(conditioning

ME & GellS 2=

0z

& V-5-4. Default Capillary Conditioning Method
@ ‘OK'E Hd&8 &t =, 0] Y I-2-5.39 (i Sdst ROz A
L& C,
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6. Bioanalyzer

6.1. YLNY

@ Bioanalyzer= ZAIZt MI|IFSEXIZ DNA, RNA, HHEHES] 0|2t s Us2=2
zag = ULL

@ S2L2HS NEZXL RNA TR etEd HAL &= &g I AHSEHCH
@ Hdl2telXis BHIIE 138 I BES ddiotn, 58 2UE 2260

@ (RnF) 198 Iz SAWFHI|A0ILL M2HHE SotH d-wWES AAls

(5 Bioanalyzer &H|l #32 0t L.

— FUPYEAEA) | wEy TE

- 37] : 162-412-290 (W-D-H)
- AQF 1 100-240 VAC +10%

A . —
67]031]%75;7&] Agllent 2100 | - ot~ @ 50 - 60 +£5%
(Agilent) Bioanalyzer |- AB]AZ : 30W/60VA
& L RHEQ T 1 5-40°C
- 5% <80%, at 5-31°C
6.2. NI N ZFeINY
@ &S0l gl BHH HEHIE BHXISHC
@ &Hl F=Hs ROl SXSC
@ A JIA = HIDJF U= RUM &SeHX 20
@ MES Xcllote S0 BEsHEY|(&Y, Ag=2)E =6}
® HHIE AIEE & M@= 20
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Agilent 2100 Bioanalyzer Test chip kit'2 AIEot0d E13 X 22 AAISHCH H

V-6-121 H& &= = 10 014 'executed, failed' & B HZA0 A6 J12]

* Agilent 2100 Bioanalyzer Test Chip Kit
(Autofocus Test Chip) Electrophoresis autofocus, laser stability 32 A2
(Electrode/Diode Test Chip) Electrode/Diode, Optics &= A4

1 Agilent 2100 Bioanalyzere ® & 24 £, [Diagnostics, & Ei5HC}.
@ ‘Availiable tests’ — ‘Select Al — ‘Start’S &l E4&HC},
® 2 V-6-1° B2 &= = [Electronics Test], [Fan Test]Jt &I =L},

@ ‘Please insert a cartridge! Close the lid and press OK!” I2JF 20| Bl
IIECINE €1 ‘OK'E HMEHSHL).

B ‘Please open the Lid' HIZ2Jt 20|H Bioanalyzer S2S 20{3=1, [Lid Sensor

Test] S &ISHGHCE.

® ‘Please insert Cartridge and an empty chip! Close the lid and press OK' HI2J}
H0|® Bl JIECIXNE ¥ 'OK'E HEHSHLL.

@ 2 V-6-19 &2 &= = [Stepper Moter Test], [Temperature Test], [HV Stability
and Accurancy Test], [HV Accuracy Test], [Short Circuit Test]Jt &ISHEIC},

Electrode/Diode Test Chip= Z&& & =, [Electrode/Diode Test], [Optic

Test] &2 &NAEHLE

© Autofocus Test Chip= & =&t =, [Electrophoresis Autofocus Test], [Laser

Stability Test]& 2= & &&HC}.

20N ‘Executed, failed’0] LIS HS CIAl

S &Alotd, s&st Z0F LW HZA Sl JJIE8S &=0

3
Yeu
N
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X~ A

]

==}
=

No. | ®7 = No. | B4 2%
1 Electronics Test 7 HV Accuracy Test
2 Fan Test 8 Short Circuit Test
3 Lid Sensor Test 9 Electrode/Diode Test
4 Stepper Moter Test 10 | Optic Test
5 Temperature Test 11 | Electrophoresis Autofocus Test
6 HV Stability and Accurancy Test 12 | Laser Stability Test
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P

tube & bottle2 =X2=2Z2 MHIRASX 2L0t0F otH, culture dish AFS Al
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ot 320
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Zrofof
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|
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8. UV transilluminator

8.1. YHNY

@ DNAE &J|dss &2 010

8.2. Ig N FoNY

@ ZAIAS ALEoH| H=201 &I, = =

i

@ UVl & ==X &

® A2 22 2 22 gc

R T

S AE

Al HIDI=

- 157 -

1 DNAE &Ql6tl) =4ot= | Ol C
HehE S2AIF(IE 450nm~490nm) 0l UVIt
= S= BEAl 3= HEot] AISett

= Y&0o| =Xetlt
SAU BE

Clear servlie UV
[IOHECTIOnN scredn

18 v-8-2. Edi0l HBH E=3tH



@ Ediolol Uv 25 SetAE AHABE @2 =, 501 UV S0 O AKX =X FIIH
S =0lotld UVSO0l AKX &= 22, UV s &HE #8 = WHME MZALO

LF et

AL

gie.

TV transilluminator withont cover

a8 v-8-3. UV s &Xl& 3tH

® 8 V-8-4% 20| EdI0I2 UVES HZdt= starter? 01422 UVEONl SUHLA
He ZRE Lttt WSS uWil € M Starter? 0laf RS E &0Qlotld, 0140
US ES & = MEZAHUH RHME LS
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9. Cell Counter

9.1. YLNY

(D Cell counter= HemocytometerE AIZ0lAl £ NSO 2 MHIELQ NEZME

M

-/

o

= UCH

AL

ofA
00
0
0

@
®

1=

gdl2elkts & 13

UWEEE

S HERRAY NEME

[
IEANE Hdolo, 8

@ Bioanalyzer &t #32 0t 2Ll

EX M6 A4S

‘Cell counter

AUHAZEAL | 2Ty 4
. 37] : 27cm-19em-20cm (W-H-D)
x}%— }\ﬂ;l]_‘]_-_—}[}- Countess . é;g]ac.l]‘(ﬂ : ]_X]_O4 - ]_X]_O7
= A Automated = .
57371 Coll -5 AQAIRF 1 <60 s
(Invitrogen) Counter |- Azew : 10-35 °C

5= 120 ~ 80%

9.2. g N ZFEQINY

0z
=
un
_>_'_
0k
o
o
£
[0
o

y_
nz
ogr
i1
o
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9.3. &

Countess® Test BeadsE AIE80I XJt H2AS AAISICH &Y 20 =X 20|
1x10°% beads/mL + 10% "HA0 ZECX L= L MEA 2250 210 BAS
g8t =C}.

* Countess® Test Beads

(bead size) 10um + 10%

(Concentration) 1x10° beads/m0 + 10%

@D M=Zx= =3FD|9 HU|9 MRS A Z, [Settings; & EHEHCE.

@ Count mode2l "Beads; £ MEHSHCHSIHO "Count beads; &I & HEO0| LIS).

® Countess® Test BeadsZ 30% =0 vortex 8tC}.
@ Beads 104£2} 0.4% trypan blue Al 10sS HOUH=CH.

®) Countess® chamber slide A, B0l 22t @2 mixture 104Z loading

o
Qo

2HI 29| slide &0 chamber slideE &40l €=CF.

"Count beads; & & EHSHC},

®@ QO @
O
D
QO
o
wn
2
b
0
o
o
i
)

@FH @OUFs & ¥ O =6t S 330l ZXH beadsE =ZEHCH

©
Of

3 EHE 2UE EX H163MA2 “Cell counter LHIRE A JISA 0l

J
0x
ol
k]

E220l 1x10° beads/mL + 10% =20 Z&TX 2S S MEZA 2215+
1Dl 2E= &=t
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H SETIAANASY QAN P=HE MR [BA §12M4]

SINIANY TE HAN

( 00000A4FY 0000 % )

Ao EW 249 ZF ME | AFAEHEE | 92 bCODE ] el
A8-TT-01234~A8-
A%H DNA(1) 81 025B999997
(R}o] E 7} o} 77-01315
- A8-TT-01234~A8-
E g& F+ | DNAC) 81 701315 025B999998
s DNA(3) 81 A§-TT-01231-A8 025B999999
F=5) TT-01315
B¥d
cH4H
D
HFLA 00009 002 009
e5aa 778 A9
NE RS Z¥+ A%
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H SEFIANTALY AN B i [N M22MA][N&8]

IHIAIAE = &HelM(I]E)

(00AE AtHd)

L olR R M Lot M)
D QlA Rt ® g u
7 et & | 2 & A
SPSIESEN
SIH AN [lIAAFATE
zalR | AR

gMA Xt 2 0000. 00. 00

2 M OA o 000 AT

(F )

(TEL) (FAX)

(E-mail)

T A A

AYEueld JEEHATY njejozd 7R dHio|2W 30t 78t
() 363-951 SHET HFA 288 284 Y22 200
TEL) 043-719-0000 FAX) 043-719-6539
1. MA@ =S Ch32 2o 2utstAsHCH(FE=

UM A MMAEES HE=E HESIUZ2.(BH=x
DNA A vials
Serum == vials
Plasm A vials
Urine 2 vials
Cell( ) g vials
JIEF A vials
Al A vials
+ M{EZXI LCL, MNC, buffy coat & i AIHSF
2. UM A =S ChS2 2ol ZrstdsHt

DNA : 2 vials
Serum : A vials
Plasm : A vials
Urine : = vials
Cell( ) = vials
JlEF - A vials
Al A vials
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H SEFYANNA2Y AR B2 R [EA NM22A2MA][HE8]

3 (- A o
Ol Xt H+ ElA(SE)
( O0AE  AtEH)
gk A X} 0000. 00. 00
g A XH o 000 A+
(F2)
(TEL) (FAX)
(E-mail)
= M A
Ay IERAATE ojejoRd R dHio|uw 311 # 5}
() 363-951 SHEL FFA 255 L4 H2Z 200
TEL) 043-719-0000 FAX) 043-719-6539
1. QXA =S ct32 20| 2ESIFSGUCH(EIE @ QIAMAI MY LHE M)

IR ALl AMMAEE= HEZ HEBESIFS.(E=x : AKX HFu)
DNA 3 vials
Serum e vials
Plasm 3 vials - —

. . E L = X
Urine H vials 7 Bt A z & A
Cell( )*: H vials
JIE} : 9 vials
gt 3 vials

+ M EZX LCL, MNC, buffy coat & S A SF AMAM=HA
2. QXA ES ctg2t Zo] dstdauH ot
DNA : 3 vials
Serum : 9 vials

ol x o ol = oln
Plasm o vials Ol x| AF2l |2l A} 22
Urine : H vials ZHe| X} A 2] X}
Cell( ) - o vials
JIE} : 9 vials
SHAH 3 vials
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H SBTYUANALY AN BfE Hn2 [BA) N32ANA]

W 4 ee| 2 ok

e

5t HE Al TFE [HX| H355MA!]

DN (BT =)

(o)
|2+ o=l 71
7|2 ¢z
- S|7HAD)H S
T3 HMa3ue 7S 7|Ef Zax
A R T AMRHZS/ | o of of ;| D =
= | s - HHT|IEA o M= ; .
EH H FHALLHALE =2 ° aXl/1s S | o S o _ ) Hat Il
S| He | BUNNSE SR la eay | T T (8 Mey | |8 W Ak semE | gy | e Bt
o =< o =< o Ml | (HIET|Y)
A2-DK 8. 15, 5
A DNA 00. 3 croystmesl | oo, 7 spuysmE | 0. 2 0 -s0t | ZA o/2z|
00 00 00
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H SETIAANASY QA PHE HR2 [BA M4SN4]

(o] O| A NN OA
CINIAIITE 27 28N
B9 2 A2 A5t A 2 +PE 2AWUY
QAR 4 9 A3): Z4Y
AR (F2) /A3 s
<AHY 71E8EA R
72 AZAA AT A A3 7
4137 A2-DK-99999 ZI 28 2014.09.06
1) A =& F3 71A
ONEAHRSY UL
4R IR
AAFH | FaAw 4 2 24 +4 o
A4 v | Aw
DNA A ZAREHTHA | A2-DK-99999 | A2-DK-11999 0 0
SERUM | 5% F M X (0
Plasma Lt}o] 22 33 X 0
2) AFAAENE, A, AE, Yo] 5 35 1A
3) AEE FillA M2g £ A, 4 Xﬂ_«l w4 F 71
4) AEE FolA M2 3 A, 4 F9 U4 M 7|A)
5) SolAde] d= AF ex) YnEH7] A AQY] AR £ Uy F 7IA
6) ulo]gd gde] FRE AT A AR E I AE
SR
cFAH ez 7)A
5| 4 d
AA7AY:
EEEDER (2)
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H IETYANRALY QAN PoHE N [BA) H53MA]

(o) O] Hi4 (o)
CINALRY BES =RIN
7|4+
= X
)9 L
7R T sws K
A4S
7]
=z X
2= 217] 2 L
TR s PR
AA-e
LA 5
I%E 1:5] ol & €l o) Xﬂ ° ]-“]1_g o o)} XA 2~ o
¢ ¥l hCODE
Serum, glgF 75 E x}go)
1 |(¥HY71E ¥ 7d Plasma,  |20120515 BO-A20154847 S:10,P:8.D:3 | j, LT
DNA /'U» = —JO—77‘
2 01SB507019 81
3 01SB507020 100
. - g 25 E =F9]
4 |E=AHEZTE DNA 20120518 oy HEoE
5
6
7 BO-A20154847 D:3
8 | Fu Y REEA} DNA 20120519 BO-B20154847 D:2 A iff Z} #el
ofy. FE9o7F
9 BO-C20154847
¥ DNA g ( gx/ Bfo] ¢h)
4719 QAALE W gt
L5 .| d
AAN AL A} (21)
AANAL T2 LA} (21)
A 271 o2 wkgeh ) A A
AR, AR B
# HpAgkg Wb hCODER 7|9, who] kg Alg Az ol A4l S78 whold 5 7]
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H SETYUANALY AR BiE Hn2 [BA Me2ANA]
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B-globin PCR @& HitAN

EYHZ A4bCODE gel 23} plate $]A]

KoBB7-4237

KoBB7-4238

KoBB7-4239

KoBB7-4240

KoBB7-4241

KoBB7-4242

KoBB7-4243

KoBB7-4244

KoBB7-4245

KoBB7-4246

KoBB7-4247

KoBB7-4248

KoBB7-4249

KoBB7-4251

KoBB7-4252

KoBB7-4253

KoBB7-4254

KoBB7-4255
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KoBB7-4256

KoBB7-4257 band2tet

KoBB7-4258

KoBB7-4259

KoBB7-4260

KoBB7-4261

KoBB7-4262

KoBB7-4263

KoBB7-4265

KoBB7-4266
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KoBB7-4268

KoBB7-4269
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MEZHS Fx&= 304N

cell NEA %7 o thawing passage
name ABHT =6 AR} # Stock
label
cell counter data ( / ml) Cell stock QC data
Media total
No. =0 viable total dead viability vol. cell no. cell no. vial passage myco Ba.c
cells / cells cells (%) (ml) ( X 109) (X 109 A No plasma teria
( X 109 ( X 10°) (X 109 (-1+) (-1+)
1 /
2 /
3 /
4 /
5 /
6 /
7 /
8 /
9 /
10 /
11 /
12 /
13 /
stock
Sog N AN

- 176 -




B SETYANNA2Y ANNY BEAE N

2 [87 M142M4]

adAIgE 3l 221X
mEHE PR
B E258A : HOIREI N ANEA
2 X of 2 X : 043-719-
Ho INE=2-\, AL AIZ Me AHE8 W 8 Hl 1
g M 48 HEN
1
2
3
1
9
6
7
8
9
10
<H 1 : FH| A8 SOIMY, 0¥ 92 5 X4

- 177 -




B SBTYUANALY AN BofE N2 [EA N153M4]

d+AIgE ZHl =Xl - 2Ex&1

WX H ¥ B JARHS
H EQ%AM : Ho|2W 3t O AKEA
m o I A E KX 043-719-
=3 (R-ES Y=
M | QXIE5AXt | ZHAMX} AEHE e 1= S Al o
OB B | AW SEYY HIE

—

© | o0 N oo o B2 WwW N

—
o

- 178 -



H SETYANRALY QNN PoHE N2 [BA §162M4A]

Cell counter WEEZH JIEA

J1014 ZelHS
mode | & Serial No.
ALK HAX

Trypan Blue stain

Bead Solution

Catalog No. :
Concentration :

Catalog No. :

Channel

Concentration :

Counting value(1Xt)

A(x 10%/mL) B(x 10°/mL)

Counting value(2Xt)

Counting value(3X%t)

Average

Cv value

x 10° Beads/mL
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