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2.2. Micropipette

2.2.1. LN
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@ B S AHASHCH
@ 2T E 0|20l B2 2LIZ EHAHSHCE.
(BE20 = B2y x 95, 22 25=0.998 g/m at 207C)
B H V|-2-28 &F1oIH, HKEH B 200 X H ool E=X &0I6HC.
I VI-2—-1. Micropipette® & Atst & 2H &0l
= A 4 SiZ4 W
. + Tip-holder &4F + Tip-holder 1A
Ne 5 _ B . i
+ O-ring, seal o> + O-ring, seal 1A
+ Tip-holder &4} + Tip-holder WA
AEa Y ol « O-ring &4} « O-ring, seal A
+ Piston Al + Piston oA % AZA 7|20 2]
B A skst pipetting + Connecting nut9] =% + Connecting nut &2

Tip 17 o4

2N
S

2N
S

+ Tip-holder

+ Tip-ejector

+ Tip-holder WA

+ Tip-ejector 1A

H

VI-2-2. Micropipette X 32 Y

IT
a

Range Testing volume (p) Z g Qx} 58 HL((ISO 8655)

(ng) 13] 23] 33] Systematic error(y) 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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=
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2.3.3.

@© Hol2eli &

2 AZEXE 2 VI-2-3 AL ol =822 HHIE HHot1
Ol&0] US B2 HMESHUA BZS L=0CHE VI-2-4 FX).

=
Q
>
(@]
9
U
e
rs
0z
oY
=
00

VI-2-3.

Hs AA A EE A7 A
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 VI-2-4. NanoDrop AtE Al Zdct= 2HE-&ol-ofZ 2
= Connmection Error
Thare was aneror communicadting with the mstrument. Try This is most likeby coavsad by
ihe ficllowing H* Sample surface is dirty - make sure surlaces are clean
“Check the LUSE coble ond salec "Feiny”, B SEample arm - maks sure sampla srm s in down posdion
0“ E':] I Fuenn,y 1n.i:.5_ ch'sn:.c.‘.rlme,: the USE cable and then reconnact | e poweer 10 instrument - chack T8 powar supohy
ond salect "Fetn” sgain.
i his coes nos sohve the problem, refer o the > Wl For maore details, referio the "Troubleshootng” secticn of
*Trovbleshooting” sadion of the Ligers Manveal (evailabie Wthe User's Manual fevailstsie nom bain bdenu)
uﬂl\] K] Sroerrm bEIn MR
[ mewy | cencer | | B | [ Abort |
AR Software®} 717]719] A4 EF A&7 5% As Jg
« USB cable 972 = » Sample surface @&
4 | - A7 LA « 2AH5H @3l sample arm
« USB port oA} HY = ol
xx] | *USB cable rfAA « Sample surface cleaning
K AR AL » Sample arm oJ]A} A
8¥ | .02 AEe= a9y AU BF A7
-Il|=n D=L, This el e comrs Lv"
The detechor is saburabed. This is most lkely 12;. TR eyt eotrnn 5 ot Mening fean be sl 1
caused by mitiolization vath dirty T T e
oy measurement pedestals. IF the error persists: | == o Sl reli iy e
clean bhe padestals, avit the softiuare, and rlc.:.c: o ot paaises o s e con o 12 fomi prooy
HIAIA] Rt e e e
[ opencesnng Frocedus |
AR Z713F 37 oA 71717} AXFst= short patho] &L =7}t
LN - - —_ = =
A&7 %= As AG long path®] §3%9] 20% ©|5}? 3
* A|&7} pedestal${ol] &=7ll(bead up) &%
=} b X1
&0l | - Pedestal ¢ E]A] Aojﬂ dxﬂ di‘{‘Oﬂ 7]
A5 F7] W EA
P AR 9] YT XS )
xx] | * 27 SFo= pedestal cleaning » Almo]l ARA| 59 Alofo] A7 EER=A] =9I
b bR —
* SoftwareE on / off A]7] cAlE FE =8 EA
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Drawer B: Buffer
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‘ Drawer M: Marker }—»

Drawer 1; Sample
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2.4.2. Ntg N ZFONY

1 21219 2 AI&(Capillary)2 Storage bufferfil &H &t 22
|22l Xt ZM 2F 22O Z Storage buffer? =
Storage buffer= &t & =J|2 WXl otE== StL.

@ =elotdAt ot= 2o EFRO0l et AFZ6t= kitot 2282 X0 &= kit'E
AESHCEH E£8F AFE MOl kittl = ZE208s &3 ot HHIE AIEEHH

* 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, 3XIE%F%=) bottle2 240l
St M WO 2 WHIGIEE 6110, 96 well platelil 2F & U2 BIEA| 2202

spin—downdoi Al JIZE HMAHe = JIJ0 &=L

@ J1J1&=0] Y82 JIJ|JF s &Y e E2WUZ buffer tray2l waste trays
AR E=C.

2.4.3. &

2.4.3.1. Storage solution WXl

Storage solution PLT= AR
O

£7 o= "Drawer 3,% 01%6}'34, £ 0] +fmﬂ°ﬂ
capillary ¥35 |al A& ] F7=

o] =35ttt storage solutione 1~271<

M HE'3IH Ol ‘Fragment analyzer software’S AISH50d 2 QI6HCH.
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g VI-2-6. Fragment analyzer &gt

@ Y= 3X =ZF2 50mE gel2 X0 €13, Drawer B2 WOl 25 96well
9| ‘Solution Level %= 50z HAHSHC.

==
M
[ml
==
ar

buffer trays <&

@ 3t&ol 2= Bk ‘Capillary Array’ 0lAl ‘Add to queue’'s 2 % ‘A Flush’
MethodZ & EHGID okHEZS SEC.

(® storage solution 1805 MZ 2 platelll EFot]) 2= & EME platedll E=L.

@ ‘Drawer 3’2 0l= = plateE M storage solution0|l &2 plate2 Xl &HC}.

wWHE platedt capillary |IXI£ 0ls = L.

2.4.3.2. Capillary washing

Capillary= A= =4 o & A|Q]otal AT storage solutiond] @71 ==

A A-3 capillary washingg &5l capillary AE|S |40 2 S X|shch

@ OelstHNA 22 Bl ‘Capillary Array—Conditioning—Conditioning Method

—

Select' & & &4GHLE.

(@ Conditioning method 322 ‘Drop—down’ UHI=0W A ‘Default Capillary Conditioning
Method’ & AEH(OE VI-2-7)&tCH.

g VI-2-7. Conditioning Method 3t™
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8 VI-2-8)= Gel 1(conditioning

ot0d AtESetlt. ME & Gell2l 2=

0

(® Default capillary conditioning method
solution)2 AIE5IH, 7222 AlI2t2 &

2 150ms A ==L

04

8 VI-2-8. Default Capillary Conditioning Method

@ 'OK'E &% & =, F&a2 = 11.4.239 @ sLe HEOZ AHoHH

(i

capillary washing0| &l&i=IC},

2.5. Bioanalyzer

2.5.1. LHINFY

i
>
Om
|0
H

1 Bioanalyzer= Z A2 HIIGSEXZ DNA, RNA, SHBHEIOl 30|2F =&

(5 Bioanalyzer &4l #2322 0t 2L}

- BHI B (A=A 2% A
: i.--f-*“’_j- - 37] : 162-412-290 (W-D-H)
- e - A 100-240 VAC +10%
LA | s ayx | Asilent 2100 |- Rm 50 - 60 5%
“( Ag?lgni) Bioanalyzer |- AH]A2& : 30W/60VA
- AEQE  5-40°C
- FE ¢ <80%, at 5-31°C
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2.5.2. NIg N FONY

@® &s0l gl= BHU HHIE BIXISHCH
gl =EHs R0l KXt
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253. 84

Agilent 2100 Bioanalyzer Test chip kit'2 AI=Zot0 E13 X A2 &AISCH H
VI-2-52| B& &= & 1J0 0|4 'executed, failed'd JSR HIZAN HAGH DD &S

gt =Ct.

* Agilent 2100 Bioanalyzer Test Chip Kit
(Autofocus Test Chip) Electrophoresis autofocus, laser stability 3= A2
(Electrode/Diode Test Chip) Electrode/Diode, Optics &= A4

(1 Agilent 2100 Bioanalyzer? &S 24 =, 'Diagnostics & E4SHCE.
@ ‘Availiable tests’ — ‘Select Alll — ‘Start’'S & EHSHLCE.
® E VI-2-59 A &= = [Electronics Test], [Fan Test]J} &SH=IC},

@ ‘Please insert a cartridge! Close the lid and press OK!" BI2JF 20|™H Bl
IIECINE E1 ‘OK'E HEHSHLE.

(B ‘Please open the Lid' HI2JF 20| Bioanalyzer 232 2031, [Lid Sensor

Test]S &S

® ‘Please insert Cartridge and an empty chip! Close the lid and press OK' M2}

20IH gl JtECIXNE €1 'OK'E HEEHLY.

@ B VI-2-59 B &= = [Stepper Moter Test], [Temperature Test], [HV Stability
and Accurancy Test], [HV Accuracy Test], [Short Circuit Test]Jt &ISH=IC}.
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Electrode/Diode Test Chip= &= & =, [Electrode/Diode Test], [Optic
Test] 8= NS
@ Autofocus Test Chipg & =8t =, [Electrophoresis Autofocus Test], [Laser
Stability Test]&@ 2 S &I &istCh
ZE ZZZW 100 0142 &=0M ‘Executed, failed’ Ol Lt 2 CHAl & B XDt
ddS AAlotll, sgst 20 LHL2E HMIZAHN Aol JD|83ES &=L
2 VI-2-5. 1}t EE &€=
E RAYS Ws R
1  Electronics Test 7  HV Accuracy Test
2 Fan Test 8  Short Circuit Test
3 Lid Sensor Test 9 Electrode/Diode Test
4  Stepper Motor Test 10 Optic Test
5  Temperature Test 11 Electrophoresis Autofocus Test
6 HV Stability and Accurancy Test 12 Laser Stability Test

2.6. DNA Analyzer(3730 Sequencer)

2.6.1. LN

@ AIAN= DNA SIINMEEA, X HOl 2= 2 DNA fragment 24 S0l AIESH=
A& D1D]0ILCH.

2 Lz AgUHS it @F, U 2 X s2 SF oML AEEAS
?IoH DNA T2t 242 S2ESHCH DNA T2y 248 = 6tLel STR(Short
Tandem Repeat) IHEl &0l Al AIZANE AISSIH, SU2SHMS 48 capillaryI)t E=E
3730 DNA analyzer(Thermo Scientific Inc.)2 AFZoH0 STR 242 AAISHCHIE VI-2-9).

@ OIOIES otH NS ol capillary & D101 232 ME& KA 22It SL06tHC.
AEI12H= 1=l &% J1J] wash wizardE BHEAl ASHAIHAFTUHOF ot
capillarydt Ot2X Z&E=E FI|H2Z pufferE 2c2|ofOF &tCt. 01 o buffer?t
water= =AlZ Wl StCt.
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2.6.2.
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=208 Al

3730 A& A S

2.6.2.1.

Run 3730 DATA

’
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]

H A

=

f

buffer tray’)

@ AIAAN KOl

collection software

10|

, GA3730 IP

t2D, DATA collection &

=
AZKAIE A

(0]
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g VI-2-10. 21212 program2 =HIE ON AHEH

@) Service console0] 25 ON AtEHJI E™ DATA Collection T2 )240| LelCt

(a8 vi-2-11).

Click ol‘:“ Ct&a 2r=

=l 4 GA Instrurnents
Eh Results Group
= #=) Database Manager
=, =2-iEloa3730
- [l Plate Manager

YA

'*.4 ) Protocol Manager
" Gk Module Manager
= CHl Run History
= CPMichael
= [ZF] Instrument Status
L-BEHEPT Chart
Elevent Log
Bl spatial Run Scheduler
B Run Scheduler
= Capillary Viever
B ~rray Viewer
Wl Sp ectral Wiewer
& manual Control
B3 sewvice Log

g VI-2-11. Program Display

2.6.2.2. Preparing Instrument

® J17] &= A0l water washeS A AlotH, =4 38 0|& Water wash wizardS

. Water wash 2& 2 program?| CHLHOI et &S SkC.

@ (Plate Z=H & VI-2-122F 20| Buffer® plate, water™ plate, waste plate =22

& &5ICH Buffer plateS &&8H F 0l heating &2 HZotH, H2Z £ platedt

O T [e> R |
Olsg M &0l Z2X EEF RIXE &elstih

* Buffer: 10X 3730 bufferS 1X& 3]Asto] 80md AHE-

+* Water: 3X} E@4 £52% S0mAHE:
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i I

= |

Buffer water

wazte

18 VI-2-12. Buffer plate &=t

(el |

@ (Capillary &&) D10 AFE Al,

capillary= &tAl =& JAAHOF otH, 10,0002 Ol 4t
‘Run’sS Al

otA AL, Olole &0l Mot & 3% WwHM™stCt.

— O

02

* Install capillary wizardS A|Sisto] wAf|stH, capillary?] &
buffero]] G7FetHPAIR &Q1). AR 717158 AMESHA] = 742, capillaryE 7]7]0f|A]
H2]s}o{(Uninstall Capillary leard) capillary &< buffero] &7} ¥4t == it

Fazol o= A 4

@ (Polymer) Y& DA HIZ JHH Polymer= 2
ANE & 0|2 20 2260, HE =

0z

Z = RUCH

b

ﬂllﬁ

EXZ 9 6H, uy
0

i
un

Iy

e

o

< |

=

i

o =
(W

2.6.2.3. Spatial Calibration & & &Hd

o O

1 L2929 ¥ Spatial calibrationS & & &tLt.

=2 o

» CapillaryE 1 &totHLE Data collection softwareE uninstall atd =2 &

= Detection cell 2217 s&0IHU, JIJI€ sHU 52

()
w2 3R

» JIJIE 2 St AFESHA HAIALE, J1J1 AL HEO0l =22 s &

@ g VI-2-112] program display0l A, ‘GA instrument’” — 'ga3730" — ‘instrument
status’ — ‘Spatial Run Scheduler’ — ‘Spatial protocol’'sS & EHEHC}.

» capillaryJt freshet polymerE HREMH UKXI

U2 HALRE ‘spatial fill (62 AR)S MEH
= ZAIZE AF=2HIZI0| 810 polymerE HIRI0F & HRE= ‘spatial No fill' (28 AR)S ~IEH

® QualityOl et accept E£= rejectE KMEHSHCE

— T/

pixel 2t20] ‘9-12'¢ &
accept® pixel =XIJ 0OI€ & A capillaryE &8t

- 222 -



2.6.2.4. G5 DYE SET £& ZH

@ 29 &Z2 Fragment 242 28t DYE SETE2 M=Z &XSHCt. STR Z20tY
24 Al0ll= G52 DYE SETS &Fsttt
= CCD JIHICtE WHME &=
» HIOIEHOIA peak 20| LEX &2 H=L
*» CapillaryE w&tst 32
@ (48 Capillary 21=) G5 DYE 3.54£, Hi-Di Formamide 496.5#42 €0 mixtureE
Ot= =, 96 plate 1, 3, 5, 7, 9, 11 well0ll 10x¢ & F3=stC}.
® 95TOIM 52 =9t denaturation 8t &, €8 QU A B2 Al =L,
@ 96 well plateE &4 2¢cl 8 F, AIEM 2tZE notched cornerdil =0 samplesS
‘In Staker Tower 0l €=CHOE VI-2-13).
— S e W Stecka TR
2 VI-2-13. A& Al staker
B ‘plate manager — ‘OK'E HMEHSHCE plate recorddt el ‘New' & MHEHGHK
“New Plate Dialog”"& &QIStCH. 24 & samplell plate 2E & VI-2-14%
20| st &, ‘OK'E AEsE “Plate Editor”JF Z2IC}
W =
N 1. ID, NAME — A3 gt ol
' 2. Aplication — Spectral Calibration
T = 3. Run type — 96 well plate
T ' o | 4. Plate Sealing — Septa
e 5. Owner and Operator 92 — 0]a A] Alsh of =
8 VI-2-14. Plate 88 &<
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® Plate editorl 2 Y (08 VI-2-14) = MEEHC

@ Program displayOll A "Run scheduler; & SHE{&HCHIOE VI-2-15). loading &
plateE M & = A AI9|H, " = (AMHE) O Z=SMOZ HIRLCH ° =

(ABHE)'S H25tS ‘Run’0l AIZHEICH

e e
Flle Dol
e | bt b ]
i I i App— ¥
e —-
“wawl R e P AT L el H\l'd.lmﬂ-ﬁih‘i mET e vl Protoaad wtﬂl:l "I.ﬂallll.l‘ 1 [Nt ]
=] irnmea L LR W e R R 5 R
= [T Comvma ol Fosnc i _siwsnam e o e e
B L bl P Sraen . | e e Pt s by
ar o Qas Enrmdll  Farpdlia _Ovigaagi g a1 T a3 e SrE
[ L e D . _Pasime Gausad Epmreme A e Ll S it L
£ [ R e T e h e o P T e B
e Etmik oty S| Wrwimeiare T
sl e Lo s A e P e L R
s i T mre i Fes W n e g e A e e e
Sample Name — Sample ¥ 7|
Result Group — Kobb3730_Result_Groupl & X
Instrument Protocol 1 — STR_Test 02 X

8 VI-2-15. Plate Editor 88 & &

2.7. UV transilluminator

2.7.1. LHNfY

D DNAE &J|dset S 0/0/1236t0 DNAE =tQlot) 246t= & HI0IC.

@ EtBroILt =& EtBr& WAGH JHEE SZAIHIHE 450nm~490nm) ol UVIt

S
og
e
>
10
i
>
0R0
9'2
N
=
A0
=
0
=2
ol
T
o
it
on
njo
rz
1N
>
0
I
njo
J
0F
Qj
I
>
0F0
0
[w
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2.7.3. &g

@ A2 &, = Ed0 RS €222 HRO0l ASSHL

Clear acrylic UV
L_ pUCReCTion sciesn

8 vi-2-16. EdI0l 3™ 18 VI-2-17. EdI0l HY HEetH

@ EH0I0l UV 25 ZotAE HHE F2 =, 542 WV SOl T+ HREX FIIHe2
DHE HEA QBT

'V transilluminator withont cover

8 vi-2-18. UV & &Xl& otH 8 VI-2-19. starter WMl 2tH

® 8 VI-2-192 20l EdI0I2 UWVSE HZGH= starterel 01422 UVE0l SH2X

o

S 2L YHEL UVvES WM g [ Starter@ 0l RS E &0lotl), 0140l
= o o

= .

—/

- 225 -



2.8. Cell Counter

2.8.1. LHNnpY

@ &2 Xes W 135 Ko BHsS dM&std, €X HMi16z=MA2 ‘Cell counter
LHEEZ JISA'E &40, 88 Z2UE B26HTH
(@) Bioanalyzer &H| 722 Otefit 2Ch.
FUYREA | 2EY 4
. 37] : 27cm-19cm-20cm (W-H-D)
K]‘% ]\‘ﬂﬂ_]_]_:—}F- Countess . é;g]aa]_(l:q : 1X]_04 - 1X]_O7
A Automated =R A -
?o] Cell =8 _1__9_/\]1_]'.<608
(Invitrogen) Counter | Az : 10-35 °C
ST 20 ~ 80%
2.8.2. NIg N TNy
@O Zust Z2s0] L A2, S0| e BHO EEIE HiXISHCE
@ &Hl F=HS MRO| SXSC
® MES Xclote S0t BESHH|(&Y, AE=E)S =26
@ HHIE A28t & dJIZ2 20
2.8.3. &
Countess® Test BeadsE AL25I0I Xt H2AS AAISHCH Y 20 =X 20|
1x10% beads/mL + 10% AN EETX LS 22 MEAN 250 I BEAS

gt=C}.
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* Countess® Test Beads
(bead size) 10um £ 10%
(Concentration) 1x10° beads/m0 + 10%

@ MEZx= =3I HHIQ M2 A F, Settings, & &SHCT

@ Count modell "Beads;, £ MESIHCHEIHM "Count beads, 2 2 HEOl Li=3).
® Countess® Test BeadsE 30% S¢ vortex 3HC}.

(@) Beads 1042t 0.4% trypan blue Al 1042 AU ECL.

® Countess® chamber slide A, BOl 22 @2 mixture 104Z loading

o
a

ZHI2 slide &0l chamber slideE &8I0l €=Ct.

beadsOl =&S %=1 "Count beads; & MEHSICY.

® Q@ ©

QFH OUES & 2 O =6t = 320l ZH beadsE =FEHC.

©
Op

3| EHE FUE EX M165MAIQ “Cell counter HREZ JISA 0l &5

e
08
)
5
=)
x
=
D

QO

o
2
=

3

0% H20 Zk

5
B2
o
O
0
!
A
>
2

°|=2|otN
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B SEFYANNA

29 N BE AY A FH 29 Oin [EN MeEAMA]

Cell counter LHEAE JISAM

e Ho|HD
modelH Serial No.
HAHATL AL
i Catalog No. :
Trypan Blue stain Concentration :
Bead Solution Catalog NO'. .
Concentration :
Channel A< 105/mL) B(< 10%/mL)

Counting value(1XH

Counting value(2XH

Counting value(3XH

Average

x 10% Beads/mL

Cv value

my

ZXoL WAZ0] 1x10° Beads/mL = 10% H0f ESEIX| &2 EL

HAQH TXE Feth

X0 2l=IotH
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