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B OB R T 5 - IR RBEE L — R 2T, Y7 R TR E T 5.
VAT AEFIAT AT RCOBEOHR & B2 EHL, HIEDOT 7 & ZH|[R-CHAE IR & #HE 4 5.
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1.

1)
2)
3)
4)
5)
6)
7)

F2E FBURE

BE - (EXDORIE
QB RRAEIT D RHFOMILZ R LT 57280, BRI OEEK T CERICERIE LRI R 5720,
REBREIZ 7 ) — 0 _UOFNTIT .
BERIIRELA, ~ A7, PREEHL, NERSEETETD.
RAEENITF G E .
AN OIHYe L RAEIRIR A MBI LT 2720, REFEUNOREE~DOHAD ZHIRT 5.
BEHEM) |3 % O FE MBI RE WV E N LB S
L, KR, BXOBIRNE, Mgk 0% eENErBEFT 5.
—HOEERTRIZZ V=0 R TFOENT 2 50T L, ERT — 7 V&R LB T v a— Vv 2%

2.

8)

2,

FRANAE T 2 KRR F 7= 13htik s 5.

BREDZH
2.1 BRALEKEEDRSE
AL KEEZRE L, B4, (KEFEOTENE, MAEOMHREZHET 2. MEXSC AP RFEHLH 5545,
RIEF PRI e~ E B IR T 5.
2.1.1 BREKEEOLHREBRES
1) #FE oA, (BEFS, K4, Wi, EHFEAH)
2) MR A
3) RHE T (EIRISBEIA F 72132 R) |, IRIEE AT K4
4) HAME, BREH
5) FMAIHH
6) FRIRZWr £72IIRERR
T) BRIRFTA, MR, 1R
8) ‘HBERAEIE
2.1.2 BREEKEE  EGFHRE
RSN Z EEFHMBA CTIXUL TOHENTH I N TND Z L 2R T 5.
1) FIEESFE R
2) MAEME, IR (HAERTRZECIERE %)
3) WHRENELEL V'Y U1 EZIT TN
4) AT F—L K arkr 2B Tn5

VBEI TR 7 BEEFICET 2B IO v v Y 7 OEEEZHWT, KEEEIEREEAR VIR LA S, EEE
FREZD VAT DEFHH 2 WITDIENELRBT 2 2 23 T2 L.

2 AT A= LR Ay b ERED, BERLIHREICHZY, HYEMPOBAEICET L Fokiitl ez, Zomio i,

ik, REEE, RS, WEROBRITEROTFHN SN RIS ELBMRL, ARERIZE SO TRESLIHRICOVWTHET S Z L.
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5) Mt O K4 & diih T Re 2R lE A ks UIRA ZAMBICRFET 2 5813, FCEEEH D
6) HIZERTRZET CI3sdiRiE £

3. BRIEDEEE

BIRIT T R CTEEOICER L, T AT RMARICIA LE#R 2160 5. K Z @RS 558481,
WIRIC T 24 BEILIPNICEE B 2 BMA T2 Z LN E L. 28T 5720, BIETEEE L b ian. B
ROFKD 1L, S LI AEARDERTE 2 £ THBIRE T 5.

3.1 & (RAm&k FAH@, AaLEMm)
oY ARMAE B B VTS Y AL U7 R T 1~5 mL R 5.

3.2 BHR&

Wi & 2 WITHEHED S EBEZERI L, ~/NU AU U728 TR 5. $RER, T 27210 THE &
T5. TR ERHEAELNRWSEECRM MR RN HIL L TW 2551213, RIFILIER T OMORIEER
EEHTLZLLHD.

3.3 Y iN\H
SARHOOIER F 723 LIRS, 85 5 2 W3R PBS ICANLD 2y, WEHAERTHD Lz —Eica
HFIR LN E O R L TERT 5.

3.4 EK

R 15 HF~18 M A, BEWA A R FCTRIBAIC~S Y AL L 7215425 T 15~20 mL Z #EEHAYIC
BRELL, WERBRE ICAND. RHAHESEOMILOIEANZRET 5720, SREE % O mLIZEY 550, A LA
W2 ENREE L.

3.5 FEREY
it - SEREMCE, MAMEZR 813 1 g LAEERHLL, SLAEREHIIC 10 5 EOPUEWEs 2 IR0 L 72 Vi TUeif iz,
T IR VAR I A TS 5

4. BHEEE
TP AR ICPR O PR TORBRBED ~RMEEHFHIIRDO LB TH 5.
1) IR & FEBRF g & ORI, A RS 5.
2) EERIEOAZHITIRGE 2y R TITV, B8O NN S EBECHTE, BIELAR.
3) BAO L7538 bv &R - THEMEZ L7gu.

s EAE : D NOMENERPIES, KRS SUIAFZEF I L TOMTIZIHI L 20 L 212, ZOMEANER LN Z#BT 515
WOEHMXT—HEIWORE, ROVIEAEEDY ORWEREEMT 20 ). EAICE, BEET EEADOBHROXLE
BEE U N 2 R E C & Dl ATaBEA b &, SR Z TR S 2 VWERERTRREA LR H 5.
o PR~V > b U w AT 20 LRI /mL TEHT L. AR - ~NU OATE 5 BALHIE/mL THEHT 5.
s JUAEME-HIEEA (100X)  : penicillin 100 BAZ/ml, streptomycin 100 pg/ml, amphotericin B 0.25 pg/mL
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4) HYITIA VO AN BRI 5728, EXy O ER MO OTIZniank 5123 5.

4.1 BER

Mk, B, Vo Hizxtg s 5 TIE, 10~20 %7 MBI MIEEI RPMI 1640 £ #h % (£
5, BREI7=/—1 Ly FEEA L, pH 7.2~7.4 TH, pH 8 DL ETHREEM, pH 6.8 LIF THEIC
BT 50T, AEFEICT =y 7 T5. SUAEWEITHESCERIC X D159 E 13 2 7o & LA
L, RERGIUIHIEREAIZINZ 5. &K 4 CTREL, 1 AUNICERT . ZA2 I 30 L
T VO THEAERNC 0.3 %OEATHERMT 5. FAX IV RINEICRET 2550038 L, S HUA
AT 5.

4.2 EEEH

BRI QMU LDV Yy —V, 77 AaF3 77 AF v 7 RBREZEH LT, 37 CD 5 %k A lniEEs
BHEEOPTEET S, BEEEOBIEN GRIKESFDHT2DIIZ 2 DOBEERIEEIZ/IT TEET L2008 EE L
AN

4.3 IBEBRE
4.3.1 MK

BARFHIMRA T, MK 0.5~1.0 mL #8538 10 mL 12Nz, T U _EROSREAMATH S
(phytohemagglutinin-M; PHA) Z & HKIZHEAEIRE 10 pg/mL (A —W—fROBEEZ SO Z &) £70%
2~3 YT/ D X OICIRINL, T2 ET S, BT, PHA IS X DR EREEE 2 i L NEIRZ ¥ —
SHDHDIT, 1H 1RSSR REETD L L.

F72, AMEREDEEL THET D854, 200 x g T 10 om0k, WE SAY — L ey hTEEZREL,
IRMERDIBAZRET C EBOAMERNL v FDOA 0.5 mL ZHE LEEERICINZ, PHA 200 L 72 R ks
T5.
FeaBth 3 HH, EAERD 1~2 BRTNC 7 V=2 _UFNTaL® 3 R 0.05~0.1 pg/mL #N LEs# %
ks 5.
4.3.2 BRE®K HEEE

JR BRI o 20 & B IS AN TS, B (M) B3 44T O . BRI oMl 1~2x106/mL (2
FHEET D, BERE TRIO 40 43 ~2 REfilATZ =21 I K% 0.02~0.05 ng/mL RINT 5 . JEEHHIE O AR &
ant I ROREEZERLCIKEED 2L K 0.002~0.003 pg/mL ZiFMN L, —BEHE T2 HELH 5.
BRIKEN 0 ThIuR, b 5 MEEEICE DT, BEH#EES 3 B, H2WIixZnLl EoREEEZ AT 5.
EHEIT 2V I RE& 0.02~0.05 ng/mL #0 L 728538831 C, 40 79 ~4 BefEEEE 21T 9 230 Z5IE O [0
BIIARRETHDH. VS CIE, Bl ROMEENEEDILS & % LPS (lipopolysaccharide) % 5 ug/mL,
T RSN B D & &1 PWM (poke weed mitogen) % 0.1~1 pg/mL, %7213 PHA %Rk OJEET
WILT 3 AREERIC LY, EEMIICHEE L08Rz R cE 256010 5.
4.3.3 J2i\Eh

5x 5 mm fEEOHMT Z v — LB L, B, EEEKE I BRE, SiFlRITS B0 AR
THIEIT 5. RN OB A TE 27200 9. RERMMEA 2 Ex2RET DI A m ity v
270 EToHEEL, 200 x g T 10 srfiliE D L TR Z [N 3~ 5. LIREORSRAEL, BB OB EIEICHEL

S >

T 9.
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5.

EREE

5.1 IEER

SRRSO OB ITIE, PRI OWREFERA & U TR SN SEO R VE > &l R 1% & ek
1 AmnioMAX™ (GIBCO) 72 8 &35, FHH U755 3 2 MRS 9 5. st I3z
BN T LT20CIZ R L, B AUNIZIER T 5.

TR D REIZIE, 20 % 7 IR MIERIN D-MEM/F-12 55 25 % . HUEME 2614 535 81%
WEUNE L, REROLIVUIHTIEERZMZ D, ZZ I 20N LRI 1 - A NSV & 58Iy
HLT, —80 CTHH L THEH%IT 4 CTRIFT 5.

5.2 IEEEH
5.2.1 ¥KDiEE
255mL 7T AaEIET 4 v a2 AL TITY. 3 OIC0 T THEETZDONREE LW, MR D 720T
AU 2 D1T531F T 87 CD 5 %R AEFRIEEDO P TEET 5. MIRAEENEIETHD 2 & 2B LHMEE
TCHERLTEHL. 2200372561, YIRIORERRASHRIC HEEED T3 2HEED. BEHNEE 5 %
952 LT, MIRADOHEIAN BIFIZ/R 5. R EE ORI LT L1012, O ORREE 5T 7255
BREE L. B LS BREIC R 25A8IXM AT, W2y 7 7 v THIRORE 2k L T <.
SEKIE 200 x g T 10 LT 5. WX 1EE Y2 0.6 mL OFKEFK L T EEEZETSH. LiEL i
FilEL, D& (2mLRRE) ORBIKRE ANSELZ T 5. 4~5 A BICHIEIOR#IRZ ST 5 F Tl
L, IRLCEM S0, BINTESEE CHIH A MR CTE 720, PRI OEBK A KT 5. ORI T4a < HYH
DRER SNV AL FIREICHEKE L, FAROFEIA E O 21T, UikiZ 2 BIC 1[E, PR OR#E
WA L, N—_A NATEIC b REBIRZ M 5. ML (7 7 A aik) LEEEOEHLLZHANTH L.
EHARITEY A 7 OHEICEFTH Y, BRI RIEN R CTREOERANEOND.
1) W#aE (77 2 aik)

26 mL 77 A a2 HWEERELZIT). WEREZB L+ EMELIcan=—" =2 55
HETHEEEFT D, BEEKTHIO 2~3 FFHANIC 2/ 2 K% 0.05~0.1 pg/mL FINT 5. REREICET
DEFR AR L, PBS(H6eT 2 P L712IC b U 7 /EDTAZ %, 37 CT 15 4y MR L CRIEEL
T EAEMIEZREBRE IZED D, 200 x g T 10 offEOR%IC EEEZ# T, KELEIZES.

2) E#HHE

T4 aHOVEBEEEZIT) BEEAI NI AHDNNIT 4 vV 2ORBIZFERSINDL a0 =—
D BEFE % BT BEMEE CRER LA D, AL an=—nNEHD 70 %ISR D CEHEAFEIT S, Bk
BT o 2~3 BERTIC 217 2 R4 0.05~0.1 pg/mL {4 5.

5.2.2 REME (FEAEY) DIFE
EROEFRBEICHEL D, MEBOEAIILL T ORPLEESLETH D . MEAVIRILO T CRHRD BLEEIESC i
RMEERBRE, MBI EED. MEEZEEMICAT I THEIL, £ 10 mg OFEBIIXLT, R TFTr

6 Dulbecco’ s phosphate-buffered saline H/IVI T LA, ¥~ T XV ULREG., F— b 7 UL—7WRET 5. 1Filltg, W <T6 » AMH
.
7 0.05% trypsin—0.53mM EDTA 4Na
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/EDTA 2 mL 201 %, 158 & 1CE L <EENER L2235 37 COMERM T 60 IR+ 5. @Oy b
BA#T, 254 —¥/DNase l{biksZ N L7= PBS(-) 8 mL Z iz, 37 ‘CT 154y Z L ITEHCHAEE
ﬁbﬁ#%90 AT 5. EOSBERIC RIEZ T, BERE M TRML, BEE OSBRI RIEZiE
T, 32T THETS.
5.2.3 EEHEBOBE

FESEEREL AR X IR LD T, NBNMHER 7 & OIEF LS OMREZ B D BRE, JEEHARE 2 BRI Y < Thik
(2725 £ THEIT 5. BRIC /e s RIS O BIIE L Ca T A —EB &2z (2 77— ofH, BIE,
&, BRI ORMAIC IV R D) , EXy FTRWETAZ ENTEHETHIET S, Z oL
N OBRIZ 72 > TV T25E 1L DNasel M2 5. 27 7 —EBORERZEIEIXINE CHEIN2WVWD T, B
BREMx =L L TBRRERE, BRIV BEORRBKREZINA 7 7 A2, 277 —Bllz Liang
AL, kIR D F THE) L7k & 1532 7 7 X 2 ZPRE LT AX—TF L TRV T, RS R L 72 WREE O
D EOERIRE AN, EEHELET S, 2~3 B, ML S0 H T & 72 bR BIRA 03, B
B CHEE IR O A MERE L7208 BAEE LTCHIEN 7 7 A a R\ D 70 YREIZ/R D ETREL, 28I R
% 0.05 pg/mL I3 %9, BHIMOE:HE TIL, MHEERMR 72 & O TEF kR 2MEAL I HEGE L C < 2 ATRE DS
HHZLIHET S, RBREICETORBREZB L, PBS()T 2 EE L-kIC F)7/AEMA%MZ
37 CT 15 PRI U CHRIBE L 7 B A MIa 2 3B ICER D 5. 200 X g T 10 il D& I2 Bif 2 45T, (KiE
RLERIZ R %

6. Bk - ExnE

6.1 {EIRNE

bk I NLERS OFIE 2 RBRE T L, 200x g T 10 /ofE LU, thiEZ& L CEEZIRVERE, 0.075
M KCL DK% 3~5 mL Nz, #ifas TEIIE<T L 9IS HaIiRfind 2. RIRAEL 37 CofElRME T
15~20 7y [H#E T 5.

6.2 EFENE

ICIRALERRS, TRIZIRA TSI 25— e iliEik & 5 2 72 DIZEE B3 5. v TEER(RA #

J—=v g =3 DARET D, EELHITEYNEEE L LT, RIELHEOKD - 72IRIC 1 %REDOEIE
WCHEERZEE T2 X512, {ETRWE D TEIZEIRfT 5. 200x g T 5~10 /il L, ks
LT EEEBRET D, WRICH LV THEERE 3~5 mL MM THIRZIZST LI I+ 5. EER
RITHERITR VL ENEAIZR D ET, 2O & EEAEZ R R, &I, v 7REER THEV
TOHTARRE L2 8O MRS L, EAERICENT 5. (RMET25%E613, 2 mL BREORER
RSV TEERTHE L, ¥¥ v TOREHZ T 7 4V ATERL—20 COMBUBEICRTATUL, B0
A 7e ERHNCKHG RN AR CTH 5.

s 27 47—/ DNase LR : JREMHMA T2 Z 7 F—F type 4 % 4,000 HiZ/nl |2, DNasel % 0.2 mg/mL (ZFH%L L C 200uL 3
DN E L THiERAF L T <.
o RO OENT LY, 3~16 K], FE LIRS O%E 13T AT 5.
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1. BAAER

1.1 BARERE

AT A RH T AXBRHED BAFTHRBEALOD 72 WG RS A2 H L, SRR AR TRFT 5.

RAHMRIETIE, BN EWIEFTICRE L 6514 COEEMNICT v/ 2B, A7 RHT A%
FEDH. ATARNTTZAD2 7N L, 1 0HBRERE L CTREIE 5. EARDREILHE T Lol
OIS DT L, W T 2HEOMITICESA SND 7w, HRMOEE, i FE CorRM, HREEROR
FELREATREIT 5. YR30 BNEWEAICE, BT ARNCHE CSEFTICHER N5 2 & THETLIHAERDH
%.

ZE SRR I IME g & T U X VIBEERH R L, IR 25 CRi, MBI 30~50 % DEREE T TKAIESL L
TeH—BEICATA RAT A %@L . MIFIEREZ 2T A4 R 7 AK) 1~2 cm B2 6 RE LV 5&ICH F L
WO, KIRANCIRRRICHE N Lz S8 5. RWET 2500 F Ok, RaEmn+2lciin o FIco kb AR
DM D DT, BAFRYLNY LR DR ME2RET .

AT A RHZ A RIZERR LR ofiags BIE, Miadns 100~200 fE/5555K (100 f5) BEE 2D K 51Th
IV T TETEWR CRRRIZEER DR % iR 5.

1.2 £EHIRE

1.2.1 GHgk

et fRIZA T L~ TD AIT % & GIC %DRGHRET A 7HEETHY, G/ N CILY ARG
SHTUTH =7 (h—FK=v7EH0n)) MERKLETHD. =—T 7%, EiR~37 CTHKH, 50
~60 CT—Hk, 65 C 2 REFFREITOIL TN D UF% OFEAZ =K L, PBSC) THR L 72 0.025~0.1 %
U 7 0l IR RO ~ By R IR 5. IRIEAVELE, K ~37T CETORETEBIN TN\ D, 2RIk
REFIZ b U 7 REE, REICKE D RO BRENRED, s ChriEREMHFEHEL, HEET 52 L0 E
BChDH. WH%, 50~T70 %7 L a— /WIREL M) 7Y U OERZ DD, HEIZ2~5 %F LV TH
~T SEGE L, WAKEL%R, BREZESES. ) 7Y U RERERE, Hx OREITLICRLAT AR
Z Tl 72 R 2 e 5

1.2.2 Qa&k

BEARRNC G ARG = LR U S — 0 R L AEAERE 2 O F EYEA TE 5. pH 4.5 O Mcllvaine's #%
B 12 CIEE L7 125 pg/mL %+ 27 U < A% — KT 10 0444 L Mcllvaine's $Ef#i%E T 2 [A1eF L, D F
FENN=HFZATHAT D, ¥F 27V ~vAF— FREKZIZ, BI1L T 20 pg/mL ~%F 2 33258 T 10 434
B 5 THPEEAEAITO et ENHR IS, Yefhtk, Glycerin & Mcllvain Buffer =1 : 1 {EAWK TEA
L, SOLBMEE CRlET 5.

1.2.3 CHEE

C /Ny NSRRI EEIC N L7z DNA BNER L-EFTCTh 5. CNy RIKIZA T A FEAR%E 0.2 NEREIFIR
CEIR 1 RFRARBELEE L=, MUK T 3 RIgEHT 5. 50 CITIR L7z 5 %Kik N v Ak T 5 M7

0 R U7 DIFC0215240
1 X AWK A 1/15M PB (pH6. 8) Tk
12 McIlvaine s #BMf% (pH4.5) 0.1 MZ T 2274 ml & 0.2 M VU U FeAKkFE2F U 74 22.6 nl ZIEA
135 Y%/KERE N T N RS Ba (OH) 2 « 8H0 2 HBHIAK TS % (w/v) (TR L CIER
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VA VAR Z AT, BT 3 [EIYEET 5. 60 CITHE L7z 2xSSC1aT 60 fil A v F 2 _X— 3 > Lizfk,
FAKT3ENEFT . 5 %X LK T 20 oG ET 5. Y D 55T 45 5l E TR T 5.

71.2.4 NOR 9*&3%

B/ IMEE AR NOR  (nucleolusorganizer region) (ZJR7ET 5 ReEk7e EE FVE RS DM ERYL ARG ME 2 7~ T
AT UV ANy MIEAEDOETAERIMHEHARHIIRS LB 7 F o8k T LT N—H T X &0,

70 CIZIMRL7eAy b7 L— O ETREAIZR D ETINET 5. ERIZHN—HT R ENTT2E EHAKT3
MIES 2.

8. KBS

8.1 EZRIYAH

Yt KGR o AT L2 FIAT 28581, o ALEE TR D YR 2251 LTy 9.
DTN 7p~ — D — Y Re, Y RKOT o A THEBREH L CLEDRVWEIICERT D, 7V —1
RO~ ZABIETHI D B L 247> CYeta iRz 1R 1 AR C, BHEIRIT Y 7 M2 L 0 %5 2 OYLa k%2 38 &
H5.RE YO E RN T D720, N0 RBMEAT, RV DD FoF<RAL 72— XERINT D,

8.2 T—4HEN

Guta REZ I & A T R OORERE VALY, BALRLHEE O EEEHLUK ISCN  (An International System for Human
Cytogenetic Nomenclature) DOFEFIZHEILT 5. G oY L2 BR LI~ TERSHT T 212Hz > T, A
27 = — XAARORE (R, REMEEEY, R, S8, DIREERRE) BDEV)OZHER L, ik
LTHL.
8.2.1 FREMOZHESHT

1) Bz

30 DAY 7 = —REFE L TYRARBEE XD, BORECHERT O5A1L, Y4 7 OiEERD
72O RN CIE 2 Ll E, RRTIE 3L EOTFET 2D/ —r &2, K207 a— 2%
FT DAL O Yt AR & BEIEBE O XY SO E & fldk U, RO 21T 5. 7 — % O & SWVERFED =912,
VAU O VBB ERE L, TEEMR] TRENE] TR 28D b HIRHEAT 5 0.
2) o

400~550 N> RAT =TT, 1207 a— 220 TC 5l EOMIaE ST+ 5. SR 2 58T 57
DITIE 550 N RAT =V TORHNLETH L. MEERE O Re@migEoir THIES 5 & 1, 700 A
Y RAT=VLETHIET S.

3) FoEk
FET DEAT RTUIZHONWT, 2 HLL EOMIEOE 2 5iek LIRE T 5.
4) FTE A%

RASHE £ TORMERRIT 2 EMAEE L, LEIDSC TPHEHRE 21T .

11 2XSSC(saline sodiumcitrate) : #{bF FV 7 AL 17.5¢, 7 MY v A (27KkHE) 8.8 ¢ & HiliZk 1000mL (Z¥Af##, IN NaOH
T pH7. 0 (2%
15 BTFUERIE : 2 % BT F UK (1g DB T F 02 50 mL OMBHIKZ I 2 TINEEME L7=%, 8% 0.75 mL Mz %) 1 mLiZ
50 %AHERERIRIE Z 2 mLiRG L, 10 50 LINIZHE WS,
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8.2.2 BHE® HREEOZKESH
1) Bl

20 DAL 7 2 —XEBE L THROAKEZHZ 5. REOKIZREN RIS T TlER, RRRAZ 7
= —AHBIERTDH. RRRAX 72— XTlX, FRICEORE (8 2 50%, K240 < t9220)EIcEET
5. 20 DR T 2= ANRBIEETERWVWIEETS, 102 EOBIERLEEND. 7 —F O & MERFED
720z, T4 UFIVEBRERET D .
2)

300~400 N AT —VTHITS. 1 o027 a—ZOWT5EULEDAZ 7 2 — X2+ 5. %&b
D MR B O R S 7o i B Yk 2 Rk S e WK S ICEE T 5. Yk B L, fxnrsa—r
ERET OB E ST 5. RO EBEELAHEET 5720, WHO S BICHE#E S 41T 5 U s L4
L2 L EWRETD.
3) Fifk

B 7a—rPR—oThiuX 2l L2 LIRETH. BELIEERDO I n—0 RNHEAT LT A
YO2EDEALE, A RTA L OFK 1O ZFE LRE TS, Bl LAaWERO 7 a—rRndbiid,
KxDATLTA v 2HOALL, BETLIA RT4 0% 1 HOER 258k LIRET 5. EEHED A
DEEIL 2 OB AL, EF & BENRET 25613, EFMRIE 1 BROLEE ULIRET 2.
4) FTE A

RS E COMER UL 1 EMLNE T 5. BEIDR U THEWE 21T 9.
8.2.3 YUINHORESH
1) #Big

AB T 2= APF LU WHENRL WD THNATRER A X 7 = — X IT X CBET L. etk iE %z R
AW dIZ, FBREOE (JEA 0 W, BW) AX 72 —XL 0T 5. 7T — 2 OfR# L WERIED
72D, BTAY T BB EBRETD .
2) ot

300~450 N AT =TTt 5. JREMIR 2 W72 & TR DI DI b b b T IEF R O
A2, EFHEE O LTS 2 EREZ LD O T, By ZMetEH o LPS, T flusy 24 etEsAl o PWM
FXPHA ZHINL, 3 B EITENL Lo BERGE UIEAZBIEET S, R TH R AREE N gl TE R
WAL, FISH BESCEG FREZRAD. B 70— OFE, BIOYGERRET OSSN EE RO
T, FFRAOGEGAERRE CTHIUZ 1E LI CERWIEE TORAICTST 5. BAIOEFEIERE(L 2 Heitk 4
5=, WHO 53 JEICHS#E S TV 2 8IS LS5 2 & 2435 5.

3) FLEk
FNENDO T v— T2 OB Z R LIRET 5.
4) FrEHK

RS CORMERBIL 1 EMET5. BTG U THEHREEIT .
8.2.4 FKOEEHH (7F3R2K)
1) Bz

Dl b 2007 T AT, ENENEIK 20 H, ST TAEDOAF T = — X5 BIE L CYBHREE
W25, Wb BORE, HERTCLERT S, TFA 7 2ROEEAIE3 SHO T T A3 T 20 fHD A
27 2 —AxFRICAT T FT 5.
2) 5hr
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550 N RAT =V TORNE BIEICT H. Dl b 20077 Rahb, {43 EH0ET6 [ L
DAZT ==X 5. TV A7 28075613 Hsu ORI )ZHESWTER-T D, 3720bb, 47 2
ODT T AATENFHEAERL, & 20 il OWTH T 5. 177 2aTRaERBEE 2 L=
LEX, o 25077 A3 T %20 Mifld, At 60O ThHT L, UFOXIITHET .

O 83772amHhH, 177 AaNT 1IMROREDOLE, L~V 1 OBEESF A

©@ 3772amobH, 177 AaNTHMIOR CRFEZBOTHE, VL2 OBMEEF A2

@ 377R2amib, 277 AL ECTH—-OREAERREZZBOIEGE, LV 3DEEEY A7
3) Fok

2 M EOBRI AT D, BV A 7 2RO TG EITEN T HONT 2 Ml L2 Fisk LIRE T 5.
4) PR

S £ COFTE AT 2 B & 5.

8.2.5 FKOBELHN (EEE)
1) B

3ODT 4 viainh, FNEFNLEau=—HD 10 A X 72— AT OB L TREAFREERZD.

P RBy (EREMNEET) ZROTEHAICE, 1HROAZORE )N, au=—2KORENEF =y 7T
5. an=—2KTHNER—T 4 v a (IN—=HTR) NOTRTOaa=—%38rL, [UGEEER
BAMoan=—Zbb 20T =y 735, WO, MERECLEETH. BV A 720D
AR, BT X S5ICHET 5.

O 174 v vaOR—-AOMIYEfRRT 2ROT5E, L 1 OBEEY A 2

@ 174 vvallod, B—an=—CF URGRRTZEDIEE, L-uLb 2 ORBEES A7

@ BHOT 1 v v allF YRR 2RO 56, UL 3 OEMEY A 7
2) ot

400~550 N RAT =TT 5. 3200T 4 v a (INX—=HTR) b, ZNEh 2T >5bH 6
LA ED A X T == X5 T 5.

3) LK

2 HLL EORFLE T 5. A 7 2RO IEHAITHE 2O T 2 U EE sk LIRET 5.
4) FTEBHE

RAEREETCOMERBIL 28R E T 5.

8.2.6 MEME (FEREM)
FEAROFECHET 5.

8.2.7 EHBBEOEEI
1) #Bi%2

SERFHBIE SIS WIHERZ WO THONTATEERMIT T X TEIET 5. 7 — ¥ OfR# & SWERIED
=iz, BPEA U DT AEBRERET D .

2) ohr

300~450 N RAT =TT 5. HHn Lo, FISHRESCEG FRELRAD. BE 7 o—r0fF
7, BLOYPEEERET OB NEEROT, FFRERARGERTE CHNE 1LE LIS TERWEATH
RN sk 5.

3) L
2 fHLL E OO & fidk LIRE T 5.
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4) FrEAK
AR S £ CTORTE AL 3 M AL E L

9. HMEFEHET—HEE

9.1 HEEDER

1) #mE oRAREE (BEES, K4, T, M, EFHRH)

2) KT (EREEEIA £ 713 R L g se) |, (KIEERTIKA

3) ZftH, WA

4) RN DA PR T EH, EHE L

5) #MEt4L, HRIH

6) MADHER, MRAEOHIRIZBIE T 2855 1L E A O ERIE

7) AR (AR - B2 THVBREZ N L TOZRWEKTEE 12 BIfif TX 282N &2 & T0)
8) MA DR TR EICENNIZETOBRITHS < BAHE R OMIR

9) MEHE REGKEAETLIZENEELYY)

10) BITHRME REBKEAETLHZ L)

11) BAWKC LT, vt ) o770 =7 v THREOED ZED 5.

9.2 T—4EH

BRAMGEE, RARS ER LOMNET SMEAGERIL, EETIIROPDLRERETERT L. EFEAICX
DECERIT, B, K, WA, IWRNORET D720, T—F DNy T v T, NAT— RR#ER EET
. EADBFEE TR R EFHRIIRFFEDOANNT 7B ATEDLA VX —F v b BT, £z, BAE
WOZF P LNZE A A=V MO TIR SR, B O v b U —7 FBEESCHY OSREHREH 1 90
AREFR G W2 OERRNG WS o LEHEZF T 5.

10. RFEAREOREETE

Pt R ORI ERIZ OV TIE, 2018 4F 12 A 1 BICHE TSz [EFRIESEO 2 WET 2158 (CFEk
29 FEYERSE 57 ) , B O TERIEEO A QUET DERO—EHORATIC 5 JEA 7844 BRE & OREH I
BT 285 (CFERK 30 4EEASE S 93 5) Ik TRITS N ER A EBUREEM [ERIESO %
SOET D HEMATIC L 5 BT EE BRE S ORI 28 B OMATICOWNT)  (EB3E 0810 55 1 #) % /&EH
WEEUTEBET 5.

10.1 EETEE - FEFREOREOHRIZRIBEEORE

PERM £ IR AT & 5. BEEE DV RWERE, Ba R - RERREOEM I (1AW
FREA A 2 BET) LORER (3 LU LD FHERER M CREEEBIZ OV TO 3 ELL LOERBRER) 2615
AR R8O 5. MAWMEELZ AR T OHAITBEER LG LTV H L TD. £, iz FEh LRE
WEELEXRTDHEAD ZHICHETS.
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10.2 REXBFIREDER

MEBBAZBR L, REEWOMAELN/NT 572010, EEEETIAE GEFIEE, AEHRTFIAER
&) 2T 5. BEEBFIRE~=27 VidHFL Ea—L, SIS THERT 5.

U B FIRE 2 LA H T 2 B34 2 O YA HRE L CRRdkicrk LTk <

10.3 HREZEOEH

IREBH ARG RIERE, RDIE, W, "M 47 ) -0 _RUFELFTLEF YRy b, A— 7 L—7, [H
IR, O, BMENRRERD. FHARAENR L, SOOI U A H s - E 2 i
T 5. WSROI 2 W L, SRR OEG ez A LT, EATERWHRARE L 05 X O 2Tk
Zar U TR <. I ToMGoBERICITEET 5.
1) FRERTT AREFRAEE I TIRFARAE T 37 £ 0.25 COHPH TN 5. IR AR LR, FERIEENOKIL
H R R 2 92t LRidk 2. WIBHRERT OFRIRIT, B dG@ENICE W TR AER LG CRRGET 5. IRIR T AR >
L, ARE P OREICIIERET S
2) PRI &G ERIEE, EPNIREE O B R & PEHREE 5 O s 2 920t L Ridnd™ 5.

10.4 HAROEH

EEHARAER L, TlEETe v bES L AR Z R L THEDSIT TRE T 5. vy hOE H 3
ERETHEALZRY. vy FE2ZEETDLEE, SHlny befoy bThRS L 2EU EZEAERAEL,
PEREDE W ZRdx T 5. AZEIRGAEE, (FRA, 1FRGE, M on v RS2k L, WIRMICHEN &
Lz FR U CHTEDSBFT CRET 5. ARG, MGHESFRL ORI &2 IV CHEgERE, MEGge
M RIER R EE2TF = v 7 Litek L THL.

10.5 EIFFOER
SR ETE A2 H A LRtekd 5. QORISR O k1L, YR o BRI 72 5E B o Fe iz
ERBHDT, MIEZ LI —r o — M AERLILEERL TBL.

10.6 ANEBHEETHEOREME

BRI IEHRIEO 0 MR, JEH AHRBON ABER L H I F = v 7, FRIREE (R 0 0
B2V T, RRBAICES 1Y T IS OTER R & 08 EE b P E OB & (B S
N5, BB TR B R NERIEEIL L LT, SEREEICE DN U A4S T ARBREROWR (4 TN F = v
) BHATB.

10.7 KBTS LDORR, FEERBFEROBE

AREZR IR Y AMES RS FE S S D AR T n 7T A UMK B A) 2 5. R AT 2o
EEHT 07T KL LT, CAP ¥ —~o CKEVREZER) , WOMIMNIHEEH (R AROAKEE T RETS
DD D, IMBHIR DR R 7 0 7T APMFEELRWIGEIE, RN TREFEREZHMET 5. ABEFERD
Ble LT, Wka & ORISR, W ORERIE (v 7 BIEF OMISEEEHR) £7013A X 7 = — X
B, BATA BT LRETOND.
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10.8 BREEROF=FREONSE
BAEOREGN R NEEZHBIRT 572012, FEEFREXZIRTLZENEE LW il LT, AAREGHR
EWEIZ X 5 18015189 FBEHIE, KEREAR WA T EMARIC X 2R MR A=SEE (Clinical Laboratory
Improvement Amendments ; CLIA) 2L, KEHREET2 (College of American Pathologists ; CAP)
X DERIRRASERET 0 77 2030 5.

11. #FE

FABEIEAEEEZEARL TS, RETRICICEEAELZED, —EHMOIMOZICTMT 5. FF
2B E@ﬂ@ﬁﬁ%%ﬁ%ﬁ)ﬁ77A¢%k#ﬂ£ﬁ_owf@ IEFBRNZTIEMRICIER5 D,
A BRI C & 5, FISH 15X° PCR {72 BIEMRE & S bW 725 Hlin T& 570 L, #RIE Uz BKH
IREHIEEEAZ NI CRE L THBS ZENHEE LW, Ea L728E - iMlioERE A X L~ v FICiisk L, #M
AR, MARERECHEE S, MAEL L THMAL LTHAFAMETENTL2ZENEE LY.
IRREICRB T DEREEO M Lol s, £-84HT, J5E S HRA 2O MR E BT .

WA AW UNAT O T DI ERFIR L OBREAEST 2 2 L 2 B E LIoNEHE GEGID v 7 7 L
VA, BAEDERRERE) BEtE LET D, £, FBMHERERNT I HHES, WsS, FRREIRD
BEWEDOHS BIERT 5.

B AN

1) ERBEHROATLORLEE(ICETIAARIAUE 5, 7.3 REFEDHERICONT06-110), BEFEE, Fa

29%5A

2) Hsu LY et al: Proposed guidelines for diagnosis of chromosome mosaicism in amniocytes based on data

derived

3) from chromosome mosaicism and pseudomosaicism studies. Prenat Diagn Vol.12,555-573(1992)

4) ZEBEREELT (http/kanrishikai.jp)

5) EEIEHIET (http/[jami.jp/jaditemew/index.html)

6) ERERBREIZETDV NI T47—2 REMBRBEOEERMEBERIL. BARABRREBLFERRRE. 39:9.
2014.
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BE3E FISHERE

1. #F - FXORE, =4t

YRR ICHEL D, Z0ETITHR S0 —7Of IOV TS LTW5D., BFERE S o0 —7 o fizoun
TIHZHICHED, iR OIEETFIEEICE SN TITY. XT 7 4 LY &2 vz FISH ISV Tit 12, #EKR
FISH (& TR L T 5.

2. ¥ FISH RE

2.1 w#i#$% FISH REDEIE
ik FISH BRAEOEIGIZLLTO LB T, L7 0 —7 OBGFEICET 5 ERO 23244 5.
1) PR I e
2) v — A —Y ik
3) HIRARB e g fafk
4) BRIV HEE 2 & T RS e iR
5) NN E 713 3R D Y AR 4y
6) EY¥A

2.2 i FISH REDIER

1) ek m—7 2 U/ SRIREREERORR TIE, 7o —7 PERREAKROERIZDTI. > Tk
25340 L CTWZRWATREMEDS 8 2 D TRARMEIZHE SN 25608 H 5.

2) T HIE% FISH fids CY AR EEOHE 21T 9 5alE, 70 Ry b EOHRIZHEIIATDR T hIE R
H7pVN. FEEZR B ITEIn FRE TR T 5.

3) W FISH Mz 2W HICER T 2581, o007 v —T7ORM, BE & R 2GR L C
BORITIZR B 720,

2.3 7a—Jo0BEHEOHER

Ta—7 OFMEL, FHRICT e — T ZERT AR THRERT S, Ta—Tor y KBERICRHGET,
—EMEENGET D7 OIHIADE y TR CUBEY T2 0 U TR T 2008 EE L.
1) 2=—7E3 70 —T DEME  BAK S5 EOTHELT, o —TBENT ) LDIRENAT Y XA XL,
DONNIR DI E bNA TV HXA AL L ZHRT D, 7R AINA TV EA B =23 Db 55613
AL 720,
2) M0 IR LES 7 v — T DA - fdX 20 HOSRT LT, e —T BRARNORSNENA T XA XL
AN i A
3) YR T v —T DFNE AR 20 O NRTHIE T, e =T BRIEFEREERO R E A T Y XA X
LTEY, MBNDOYERENA TV EA XL &R T 5.
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3.

2.4 Tn—JDRBELRHFEEORER

BRI T o =T 2 LR HERITIE, ZREhDT ) MERNT 0 —7 28I, JRE LRI HET 5.
EHEZ2 5 AU LT ZAWT, 4057 7 JMERNT L2 100 852D NA TV F A X TFnzpir L
T, JRE LR RMEOMRE1T .
D BE T FTANELWT ) MERONEICSH 5 PHIZEORIE (%) ThD.
2) RpRME 7 FANERRAMEZTICHY, RERMAECENTHEORS (%) THS.

2.5 SWOE#E
ETORENT ) DDA TV T FANBESN D PHIE AR L TOmT 5.
1) RNy 2 770y RICHERREIER & 5 PHIBITSHT L.
2) AT A ROKBUL I THATHLN, A 7 BRbn 25500 R P HOBN AR RT 25613
ATA R&EBINT%.
3) IEEVA 7 OWHIRKE D HAETE, &K 30 BOHh ML ST 5.
4) IFEEYA 7 O~ — I —REOREITIREEEEREZFRET 2581, &IK 10 HoOP#EE 0+ 5.
5) BTOHITIAR &b 2 NTRHEL, MAREELERT 2HEAMTIREEHRZIG L TWD Z L NEE
LV,
6) HIE L=y 7T OV, KK 3 DO % FISH A DTS S L TRIFT D,

E#i# FISH =&

3.1 A% FISH BREDEIS
% FISH MAEOHBISIILL TO L B0 T, HH L7 v —7 OBl 2 EROAZ T 5.
1) ¥ B
2) Y
3) KK
4) FHEAIGL AR (RRALIcisfE 23 Tr)
5) MEY A RERL
6) EHVA 7

3.2 M¥# FISH REDIER

Jutb (R A I K o THESRIZ[FE FTRE e MRIE, 1RO YA IRA T T 5.

1) % FISH M CURNCFE SN2 BE OMERZ 1T 2 BAiE, Pl nitiou.

2) BYARSA VT 4 T e =T E RS D VTR Y v — 7%, B FISH A Tl
HIETERRWEENRH 5O THEH L.

3) HoOMN LT u—TOHEMME, BELRFREEZHERL TRBL.

3.3 Jo—JnEMEDORER
% FISH MAiAICHE U CRMT 5.
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1) s=—7 BT 0 =T OFMME « BAX 5 8 O R T IEE FISH REICHE L T1T .

2) MV LB T v —T OFBE « FAK 20 {E OS5 R P HIECHIEE FISH MRasic e Uo7 2.

3) BREMNBMAL WL T r—7 (BlziX18, XL YD u—7) OFME, &4 07 v—7 2 LIZHHE
T5.

3.4 hy FAIEDRE LRRE - FRIEDHR

FHIC T o —T 2 LI DBR2IE, A2 D5 ) MERNZ LI, By MA7HE (%) 2RO TEL. i
WZIEF 2 DT ) SER)Z EIZIER 72 10 AU EOMEIEZ HWT, 1,000 @320, 7V X2 A X 7 F V%
SHTLT, By MAETZE (%) ZRET D, EELRRECOWTIE, I8 FISH REICHET 5. fknic
Tu—7 %I 558X, FiiIRoe y STRICEEY A2 ot LT, —BMEZNGEET 2008 EE L.

3.5 ATDOEE

1) MfaBsENTZY, ST FARERSTZY, SNy 7 T T 0 RROIERFREE 2 FFORZITEIR L 2.
2) avhke—L7ua—7%MBT5AI2E, v he—LTa—7 O TR E R o T
R 5.

3) BIoMNZH TNV Ry FERETELL 7T MIIEELTHIY Y M 5.

4) BHEOT v —T7 ZFEIFE S HEICE, R EEORNKEEREZAND.

5) MUK LA 7 v —7I128 0T, £ OMRIGEKRDOERD R LEN DR, NSy 7Fre LT
BRI N2BE0RH0TEET .

6) AR FE OFHTOTZDITIE, FAK 100 EOMMIEE 53 5.

T ETOHMITAR< s 2 NTIMEL, ARG EZERT 2HMITRBEEKR LG L TWD Z ENEE
Ly,

8) HE LI T FNICHNTIE, K 3 SOl %, FISH Mt Diske L TRGFET 5.

4. FISH &®R&E&X

4.1 BEROEH

1) B U Vo oBRE O TERI L2 e a M E AR, SESE 7o —T7ICR L CRERBREGLI LN TE
5.

2) EHEED MHER0FEAITEIRAIZ T L ) TEELHE L, EAZEHT 5.

3) HASHMEARIIZOEEOFANAETH D.

4) J1v 7 TEEBRITEHRAE LToRIR T, AR L7-% C b FISH MAICHE L7 EAR A ERT 5 2 &
MNTED.

5) FISH & D72 O OFEARITHILNE R Y GO WREICEE T b ONREE LU,

6) HEARIINA TV EA B — 3 05 L/ S e fillkic Fl 2 1 T <.

T) FEAVERUT 90 CUA LD EA RFRFENT T AEARIIE A T 20,
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4.2 =04
BREBLES, G oYkl FEElc=— 0 7 %179, 2xSSC/0.1 % NP-40 6% LT 37 C 20~30 %>
MLER 21T 5 Z & CROEOIELZ IS, Yttt in b5,

4.3 @jNE

BEARDIREN BUVVEAR (B D 8Bk, EEEOMIKCFK, HDWITHEY A 72 L) ORTLERIZMLE 20
D, T FNADADIZWVBRIEDEEIZIE, RNaserr (0.1 mg/mL) ALEES 0.005 %<7 U {H k72 & DORiAL
AR 5.

4.4 PRIK
T — U7, BB ORKIZIZ=Z 2 — LR (70, 85, 100 %) THKx14MMAKL, BAZIZRT A
Y —CHBEERT 5. BHEZEORAKICOWTHREETH S.

4.5

AL T —T R 2 \CENSE D HIEL, EAL o —T 2 8b  CEELMESEL HEDO EH L &2 v
THRW. ALY n—T7 2 H5bd CEEAN S 2 HIEEFHET, "M TV E—va v ELRV. 12
2L, &6 UOENEIN TV e —7 2 AT 256121E, ERTETEENETS.
4.5.1 RIRIZEMIEEIEE

BB sDOANoT=a 7V P x —3EEHD, 30 oLl HEEMANICELS. 2ot X, EEMCLEZLTE
E%%%#é@ﬁmibw i R L E R 2 2 7 ) Py — #L ANTIHRIR 73 C (£1 C) %k
RLTHEL. 2~ LT 5. 1 BHEREZ AND & 1 CHRIEN TN 50T, —FEEICAET 2 EAKEIL 3
&um&ﬁé.
4.5.2 EhtEtTEREEIESEE

WEIX74 C (21 °C) TV, Ay FT L= 2HWDLEEIT 1~5 pHEEEES. Ay h T L—1D
IEIIREEEF CHET D, BRI e =720, IX—TT7 A% T, IWROBEECELIET 57
WA=/ —=R > FCHEEZ—L L TEL<.

4.6 NATIVELE—ay

ATV ZA B =2 a3 VFREREE R D, 37 CTEHE —BTITH. EEE 37 CT2~3 HM{T-TH
NATVEA L= a VBBRICAR S Z EiEAR. RRERCHAIL, BV LESZ v —7 Tk 37 °C 30
ST HRRY I FNERD L NTED.

4.7 3%
P iEIRAR NV LT 2 REEH T2 HEERLVLT I R7 ) —0REEENRDHY, ELOEFEMHLTHRELV.
4.7.1 HRILLFT I FERAWVDAE

CIZPRIR L72 3HD 50 %A/ L7 I K 2xSSC T, %410 M 20535, ZDt%, 45 CITHRIE
72 3fED 2 x SSC (1{HH D 2 x SSCITIFFEIEMER A 0.1 %) <, b oM owE+ 5.

16 NP-40 : StV Al
17 RNase A f#i i : 2xSSC IZ¥&f#%# L 7= RNase A (DNase free) 10 mg/mL {17 %, {FAIFIC 2xSSC T 100 f5I2iAfR L CEFAS 5.
18 MR - T0% 7R /V A7 X K, 2xSSC pH 7.0~8.0 [ZFH%&
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4.7.2 FIWLT7 I FERAVGVAE
73 C (+1 °C) (TR L7 0.4 x SSC/0.3 % NP-40 T 24y, [EED 2 x SSC/0.1 % NP-40 THJ 30 #
T 5. 2ok, =ERoO 20 2xSSC T1 4T owET 5.

4.8 #HA
DAPU/AntifadeisZ i 4 5.

4.9 HAEBEMMBEICKLHHE

HOLBERBIIIA Y X RRE, =a vl B 7 A A, BT A Bk, ¥ AP HO LT
W5, BMEIO XA T EETNERT B —T OIS LT T 4 v F —ERATESET S, BURITIIE
(x100) T179.

5. T—ARfEW
1) FEROHEIZEEREIZL > THERINAZENEE LV,
2) Kk 3 SO %, FISH MiEEDiisks L THRIET 5.

5.1 hor bh oS3 Sl

1) RNy 7T REEWHIR

2) B L T TR AR 2 M, o 7 F SRR L T S Al
3) V7 FNVEICARFFE 2B RN B D Mk

5.2 Rt

1) WIEREDO T TR D 5.

2) YIFTNABRALMIL TRy FERBETELHDIT 1OV 7TV EHETS.

3) 2O T FIVNBT T FMET 1 ELL BB TALE 3 5 break apart probe D61%, HZE LTy 7L
1I~3 L. EBENIE B A L B 2 D08, A —H—, IEakniik, <G, 274 NMERGIEICL Y R L0
T, MOV T HE2 THET 2008 E L.

5.3 Bt

5.3.1 dual color dual fusion translocation probe DIF&

1) 200G 7 FINERDD.

2) KxDOEET T F L, 20DV T FARY T FET L ELNICALET 5.

5.3.2 break apart probe DIFE

1) BZELTY 7 TN 1~3 Ll BN -G8 Z G LB 2 508, A—h—, EakiElk, k%M, 274 K
ERTIEIC L D B DT, fllx THISTDDREE L.

19 DAPI/Antifade : IR B5 1Al (PBS(-)10 ml (2 DABCO % 1.25g iz B < #@#R&IC7 VY 90ml #NZ, R T pH 8.7 IZ7
#%) T, DAPI Z i 100~200 ng/ml (27549 U TR, -20 CTIRTFT 5.
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6. MEEDERET—HEE
RS £ COFTEH R 1K E T 5. Wi
ORBREICHEST S, RARS S 2 T 2 HhiiEER

2, R LI n—T 4 LB ETEAT D, DM
EERZIFL TV ENREE L.

1. BREOREETHE

1.1 RBEE=4YVY

FISH 7 v —7 D HICH T - TE, WIZLLTOREZEEL, BN HIUTESLHITHREIT S .
1) ELWF ) AER Y 7 AR En5.

2) Fu—TparXIx—Tariniel, Ta—70%5 b0,

3) WENy T 7T TR, D WIIMHIRTX 72 WO EITRIRI-ED 22 0.

1.2 Z0toFEEE
A RAEICHEL S,

8. mFISH (multi-color FISH)

8.1 mFISH ®R&EDE I

mFISH (X 1 B0 T, FRHCRTOYRAKE 24 BIZESITT 5 HETHD. 24 FEORYEAMKRSA
TA Y7 7r—=7, 5HEOENAROMAGOE TEZEMMINTEY, AT V¥ —&EL THZ5
HeDWife &, Rt EEfE L 2 a0 o — 2 W L C 24 FREO G IR A A3 2. mFISH AL, 5247
BT DR DT B 720,

mFISH A DHEISE, ROLBY THD.

1) ~—Hh—alk

2) R ZR A NGtk

3) REAVIHRIE 2 5 Lo SR D R 72 FRBL S| Y s

8.2 mFISH ®REDIER

1) mFISH MO HIRA I 550 /X2 KL~ULTD 1~2 3 RTh 5.

2) mFISH IZ X > TRRO LD EFIE, G /N2 RoHr=e FISH 72 S FEIC K - THERR T 5.
3) BIWr s OWEIZITEB O HIEZ FISH MASCENEE DYIERLETH D.

4) MR CII YR ORER 2 AT 2 LR S 5.

5) YBRNE O R CRE, HMEMELZFRET DI EILTE RN

6) il Rz RET D2 LT TE R,

7 Fu—73Ey e A THEKRE I T VXA LR,
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8.3 Jo—JnEMEDORER
TR FISH M0, £k v —7 OFMMERERICHEL 5.

8.4 SHiTDE#E

1) Ny 7770y RICIEFRREED & 5 T IR L.

2) FEEVA 73 D=0Il, L &b 5Oz 3 LEHET 5.

3) EYA 7 ZFHIT 572DI2iE, A< &b 30 180 T HL 2 oA LEHET 5.

4) 1E LS TE P TeHGE8ITIE, 25 L L TGGHET 5.

5) HIE LR RIT, RKIK3SDBEiRE, BEROKIIRLENENDA A=V DOMAGDOE 2k L L TR
+5.

6) AT ORERITREE DR ERI 2T L > TITH .

9. #£{Kk CGH (Comparative Genomic Hybridization)

Yettifk CGH (cCGH) 1Ttk L~ a v —# D (loss) , ¥ (gain) , #HiE (amplification) %7l
TR 2 H1E T, B FHEE, oA 7 ) —=2 7L L THOWLNA. #iilel ol L7z DNA &,
Z T 5 ER DNA &5l 2 Ot TEM L, EFMRO R ROl BTG EBEaIC A7) 24
AT 5. FOBRPEOIROEZIN > TNA TV H A A LT=FNETND DNA OFENEELAZRTE L, TO (H8
L) ZRHL T 2 b T UNRT U RAERET 5.

9.1 A& CCGHDIERR

1) 2 E—HOEE b i ARG RS 2 S5 Z LIIAFRETH S

2) ZEREREROTFDHZ LN TE 720,

3) NEBALE D S L7 DNA 2 W5 DT, WA 73 cE .

4) Yt fk CGH TR T 2 2 E N TX ADITREERL LR TH Y, U 3B, (amplicon)
DRES L= LS. BEN 25 (1 3 E—08) D54, 10~20 Mb LL oK & 2268k L 2v#iH
TERVD, @ERMIEORA, 1~2Mb OFEKTHRIHATETSH 5.

5) B OMHIZIE, 10~20 Mb D K& SOENLETH 5.

6) IE&HINAZ % < GTlEE) HHiH L7z DNA Z W26, BEoRHRENME T 5.

T By haATRA~Ta s uvF U CIERAERSEICE R ER SV, EEREOERMENKIT D720
FERT N BRI D ENR D D .

9.2 #f{k CGH OnHE%E

1) #ekatErs HAlH L, 206k L 72 DNA O K& &% 300~3,000 bp O#IPHITHH Z L.

2) EOEIREELL DT v N A ZEIZH W 2 SOCBAMEECMNT S AT MM L D08, 1 &2FEUE (B NS 220
LT, @Y (loss) 1<0.8, #M (gain) 13>1.2, H§iE (amplification) 13> 1.5 Z AWV 555 0130 .
3) KYtafR, L LH 10 KDOFH%E L D.
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10. 7L 4 CGH

2EDHENARTT VL LTIEHEE, pRTPHORAKONRDYIZ, 7 o— At DNAWRZEZL AT A N
TA (wA7uTA) ETHAMICNAA 7 ) S Cat—KE e R+ 2@ cd 5.

7 LA CGH (aCGH) 1%, A7 A RAFZ R EOFRE LT+ 68E T EOF Y AX 7 VAT N @
FEICRLE LEET 57 LA Hili2 Hviz CGH Th 5. filili L7z DNA &, &3 % IE% DNA %5l % OHtt
FCHEL, B RICEE SNIZAR Yy U TN TR EZHRANINA TV EAXT D ATV E A XD,
ARy NNOBEIETRE ZHJE L TSR UZER DNA L OlERIc L v, BAE 325 DNA O 2 BE—HOBEIES K
2 QIR DD BB IR S ATRE T H 5.

DNA % TR 7, ATV EA X, ZAXx =27, KiElt, frait 570 B 2% 95, $10kb
DREEDY ) LORFE 2 2YOAR L~V TR TE, NARCEGHERER ST, REakae—HoREr 27
V== 757D,

AFGA RHFZALEOT LAIZ BAC2o7' m—7 % W GE, MHMGEEIE 10 AN TH 50, BIEHWHAT
WHAE D IR VAT R u— 7 O I3 20-80 e TH D, S 51T, 2K Y ) AL 1 ae—
DECZBRET D LDTELERET /) L7 LA BRI TND .

10.1 7L 414 CGHODIER

1) & ERIRNTRE R O F ME % J45E L7z B CRT 247 5 .

2) YA GOEMSLBRIZE DT ) b s TUNT U RAERETE, X4 Y I —RRREREZRAT L0
TIEZR.

3) NTUADENTFHER A BRI TE 720D, BERIRERERE Th > TH/NSRT ) A« TN T AN
b OGEIIRIBE N WTREMEDR & 5.

4) 7 LA CGH Dot Rz fERET D720, Yetaliortr, FISH A £ 72IXmE o7 LA CGH o7z D
FEERE L2 7e 6 7a0,

5) itk DI 7o) VI NRBETHD.

1. SNP7 LA

—IEH: 2 (single nucleotide polymorphism; SNP) OfiEr i H L7 8T T, 714 CGH & 272 ER
DNA OZRITHE &, $ 7L DNA OB TN A HETH 5. DNA = E—E OO H T2 T, SNP
DAz BDHZ LIk ~T s MDEK (loss of heterozygosity; LOH) <2, b~ VU AT X 2 FEMEA A
» 2 — (uniparental disomy; UPD) O¥|EH A[HETH 5.

SNP k2 & Tefd D DNA W/ (e —7) ZEMkLIc~A 7 a7 L A2, 7 A CGH &[RRI L
e TV DNA ZNA TV EA RS, HNEATY =0 7T 5. @COME AT L TR L, FHEMED)
LabE—HBLWURSNP D7 LV (Aor B) Z¥|ETS.

11.1 SNP7LADEER

1) 7 LA CGH &Rk, = —BDZAbE DR WA O BRI TE e,

2) Ul DNA = =B Oz i L7256, WO 2 812 X 2900 - Bk o nTRett 2 & 58
L, o Eid o 2 ENEE L.

20 BAC A T¥fafko>—7FE (bacterial artificial chromosome)
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3) Ml L7z —%Z % (copy number variants; CNV) ([ZE EN 5B FE2HEERL, BANICEEROD D
75 (pathogenic) MFBAUEE L /2WAER (benign) TH D7, CNV F— X _X—2E 2R L CHIE %
179.

4) LOH ORHIZ XLV, TBUIEHIC L 2 HAEDHKRNH LN E 2D GERH 5 2 L&, PE I B gL
THHINENRDD.

5) CNVEB LU LOH 2B\ T, BEHFEAHE INTWAHER (variant of unknown significance; VUS) 73%
SHEL, THIRWFTRZMED fIetzrBET 5 0ENH 5.

12. #i# FISH

ayR=F 2k s LT HER2 s 1 FISH M ikdE 9,3, ALK @ &8s 7 FISH A ik 023 il S 41T
BY, INLIZOWTTARKRMNLCEICHEC TREZITS bo L5, £, I, EREEEGEETIFESH
Oy A RN AR STV DL 5N AR MDM2, FUS, 1Bi5ERIE SS18, - — A > 7 AWfE/PNET EWSRI,
HRIE CDKN2A, ZZSEIBIE 551 Jefafk, 5 19 @ik EOGRME R F2NM b TR Y, FrTHEEEE
DT EA TS, 7o g RIS X WHO 5351 & 2 FrE Bis 1 OM k2374t T 4. Follicular
lymphoma (&£ IGH/BCL2, Burkitt's lymphoma Ti% IGH/MYC, MALT lymphoma Ti% BIRC3/MALTI 75
EOfHTEATH T & TRWICEERIERIEOND.

12.1 ##

R= U UEENT T 4 el AR

FAC & 0 GIFR S AU AARRIS, B ITEOICWIREZR & 4 CTORE L, 1R, E< &b 3 KfH
DNICHEEZATH 2 E N E LV, ARICE 0BRSS RE, BB ERICIRE LEEE1T 5. Bl
BRARTIE, UV LETICRSGREENMTZ DREDEARE T, BEERMCEYNCATT L Z EnHfRIND.
B EROREL, 8% 1 mm/IFHEB 2 5 Tn5 . FIEOUIERD S [EE £ TORMA, ISH % (HER2) T
X 2 B, THC & (RLVEVZER) TR 1MMEZEBZD L, REBRICEELZEZD LS TEY, Zh
i E 2, FLIED ASCO/CAP DH A K7 A > Tl 1 BFELINOEE ZHESE L TV 5 5)0.

HEDERE E ST 10 %P MERRE AL~ Y Ui E VY, 6~48 FEDEEZ1TH Z ENEE LV, L, &
HoOAmRIL, AREHE TORBERMNS 48 K2 %, XMRPLETHDH. EREOEEIL DNA OWr b
HELREIZITE S RN ERH D 0.

12.2 BAOHEH
HEEDSIE 2 — F AT A KH T ACES 4~6pm (B 4um, 3UHE 5 um, B © 5 um, Z ORI
K OFEE) ONT T 4 YR EERL, 56 CT—BrEET 5.

12.3 RIQE

1) ¥ L THANRTR, =57y MEZICEATEY RRUTENLHIZDITS (L LLIE, a—7%4
HHHNCMAE MY~ — A —TCH%Z2F %) .

2) =X ) —LTliF Ly Lk, 0.2 NHCLIZ 20 43R, FERK T

3) 80 C pH 6.0 U M buffer/0.1 % NP-40 (Z 30 /i@iE L, #iRIZ725 £ CTHETS.

4) W%, 37 CITHNE LT 0.5 % 272 00 0.2 N HCLIEIRIZ 10 43 iE#%, FRKIC 3 piRiET 5.
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AIALER D EHE /2R A o MIBERUE TH 5. BERELEEMIIEERENNT 7 4 VU A DRI - TR 5.
F 72 EeE CHAFREE RN B2 0, Bl IR R EDN BRI 72 T VDG DIITEE L I 5.

12.4 [E%E
10% e L~ U 2 10 3R, WHERUKIC 3 piRIEL, =% 7 —/ RS (70, 85, 100 %) TH~A145
REL, KIS, FIAv—CTwmRFEET 5.

12.5 ZEMEENATVFA4E— 3

BRI a—T %, BT AENT T R—R U R Ty —T5. R —R NEHESET
15, DAKO tD A 7 U XA P —ETEEEIE QRE LRHIXT v — 7 OIRMGEIZED) 5. A7
UEA Y= a0k, 37 CTHlH—BiTH. 2~3 BT CTHBRENC/D Z i/,

12.6 3%ki%

NR— =R FERY RE, %L T2xS8SC/0.3 %NP-40 [ZiR{EL, H/N—T T AR NE5,
IR L7z 2 x SSC /0.3 %NP-40 (ZiR{ET 5D (R L REIX Y 0 — 7 O SCEICHE D) . 2 0% L
T 2x8SC Iz

12.7 #HA

DAPI ML, H/X—H T A&, &K 5 oY U CRIFT 5. MIdE I < 4 BRI LINICET
BT o0, F720% 2010 CTHRIFL, HEKIEZTRESHEEZITHY. (BRIFTIHIHAE, BEX~=%277T
=TI A AT D)

12.8 HEABEWMBMICL S8R

FOCBAMBED 2 A 7 LM 7 0 — 7 DI IS LT 7 4 2 — 2 A THEET 5.

BERIT 10~25 (5D L o A THET 5= ) 7 2K #HER L, 60~100 50X L o AT 7 A PREL
T T NVOHEEIT .

XT 7 4 UIIZ X% FISH f#TIEs 7 F VEHEIC R T2 53 d 5. NT7 7 ¢ VEITEEARITEYIC L 5
BOUMBAELC D207 —F 77 7 RRET L. MlRORE S, @UUADORESIZE LD, 20 %< D
Wl T —F 7727 bWAELHZ L HH Y, monosomy, deletion FENT OFEFOFEICIZEE X E T 5. 1EEG
FRINIZEL % D monosomy, deletion D5 A9 554, BB LT —F 7 77 FOERIIIEFIZ
Wi %% 5. L7235 T monosomy, deletion MEHTAMIEE S 45 AEFIIL FIRECHAIVITMIZ A A THEAZ
TERLI 2 Z ENEE L.

R DA X TR X o TR whole cell DIRREETEDE FALD DN TWBT=D, XT 7 40 UlR
IR VBOUMIC L7 —F 7 7 7 FOEBEEZIFIT WRARITHRERPI GO,

JREMEHZ X 2 FISH X2 =7y P e T REIC Lo TIELSEARRIRT 2 Z LS HEL 0D,

12.9 T—42@#H
HIET 2 40 ORI TIT 5.
1) #Afk FISH it 7T VO EIE 7 —T A= —R k325 A4 RE2HT 5.
2) break apart probe D& 1% 50 £721% 100 h v > M OBHEMEOEIE (%) THIE.
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3) ERIIMmADREE LTHDD IZIRIFL, HERRL & HITHME T ENEE L.

12.10 FEHIR

1) BRIE, BUKHO X D 2R, s, MiGeBUCIREE S E 5 & DNA RG22 T 52 LmbnTE
V, FISH EIC K HHETELWHERPBONRNWZ LD D, 77 L2 AR T B T,
AR 2 B o iRlE, BRUK A2 [EhEE L, EDTA BUKZATO XRE THDH LI NTND.

2) IR AT A RO 1#x HE Qe L, BOEERARET TREOT ) 728 L, XA 7F Ry ((7iF
AR~ —H—) TEIZAMNT 5. HERS FISH 27 1 F&@8%T 5012, HE AT 4 R THX—F v b
T VT ST 5.

3) HIEN SRS D DI, B DOEET N H W EWREEIR, Ny 7 7T 0 RS 4 E L8,
AR (F3) RFHEOHFIT/2 D K5 R RIRROVEEN H LS TH 5.

4) HERHIBMEIO 7 +— W A% LT SET, BOERYMENFELHEEL, BAOY 7T a3~ TEHK
THZ L.

5) LM B2 RS < T 57l A Y TEAT L L, BFHEER D FISH RADHIEREL 705 Z L3
5.

6) I 41TV 5308 LED SEIROBMEEO I, WENA G DT FISH 067 v —7 OBIERITHE S e
LOLHLDOTTOMBL TR LENRDHD.

12.11 #A% FISH REDOFEEETE
FFPE A6 O FISH A IHEAR BRI L 2 PERRREZ V3 <, TORRBFEE LIZ W, F2F
EENE L, BRI LOYPEREBHEDENPEZDZENHDH. ZODKBEEIER T LITT) ZENEE L
V. 2T, [HrDOAT A RERICHED 2 LN TE DREEHEARRO T OERGIEEZRNT5.
12.11.1 RBEEEAYROEREE
1) AF7A RATZREES 4um OXBET 237 7 ¢ VU ZRE O AT TR - folfe S 701k, FERIEMES
A FZEHM (256 X 40 mm TH 0.2 ml FfE) 3 5.
2) AN—TTT A %Mo THEHIEBY KT 5.
3) 56 C,30 /it 5.
4) 56 COIRIRIZ 20 /3= 7.
5) M1 v A —ThanbHFNTNL.
6) v— FMROUIFZT LV IFETEUA—20 CITR{FT S.

HARP Thermobrit

12.11.2 HEEERUFKFORLY 1T
1) >— MIROK PR RY) A 25 FETZ 2~8 mm OIEICE) - T 5. REOXBIMF L XL 5 It
HPYER T TFEENTEL LRV,
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2) NTT7 4 U7 v a— RNOMBR RS EF e — VTR E, KERERYE, BESHEATA 2L
FiF 5.

3) 656 CT1 KL bX—F% 7 %2979

4) BIRBHIGITOMRERSICT 5720, KEFHEAUR 2050 72 EN S XA TE L U T
—F > F(cont DXLFHIEL)E4T .

11

12.11.3 REEEDOFE
1) fEERRARE
TRTORT A IR Z ALY AT, Bl & BIR OB 2 5 BeWERTAl CRidk 9™ 5. HIE FIE & R

DEYEZ LUTITRT.

REEERE : ZETEOHEENBZZONDH, REPEEEE, /M
HEE 3L JNEAE—2a0 DREERRFLHEZEL THREZT

S BRIKITHRBEENAHISEERNBOLLEEZD.

¥

No
BRIXEE 3 LLE I:> IEHRAOEE (B REME) AEZLNE0, BOB
No KTOBRENVE.

HROHE

2) M D FLE
BERE 2 LFIXHIEARGEE T 5.
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3) H1lH
R & 72 13— 700k 0 O VERR L 7235800, RIEF B O 2 &t 2 7o D MExt E & a2 &

7L, RRERICERT.

4) £ 1FHPLE
RO EE RO r v AR

2 Lk
1) Manning M, Louanne Hudgins L, FACMG, for the Professional Practice and Guidelines Committee.

Array-based technology and recommendations for utilization in medical genetics practice for detection of
chromosomal abnormalities. 12: 742—-745. 2010.

2) HER2 &N A K N—k 7 F L OMIEREFIBRINDO 7200 =/ 2009459 A~ 7 2 X~ TR ER

3) HER2 BN A N N—t7F U OBMIEMEFIBIRODIC BER B ~ 7 Ay X~ TR Ek

4) ALK FISH, HER2 FISH #3ERAICE TRy hYy Sy

5) Hammond ME, Hayes DF, Dowsett M, et al. American Society of Clinical Oncology/College of American
Pathologists guideline recommendations for immunohistochemical testing of estrogen and progesterone
receptors in breast cancer. J Clin Oncol. 2010;28: 2784-95.

6) Khoury T, Sait S, Hwang H, et al. Delay to formalin fixation effect on breast biomarkers.Mod Pathol. 2009;
22:1457-67.

) 7 LSRR EE AR A R O RR it EEE AN A AR S
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FA4E EBETFRE

1. BEFHREOSE

BAATHRAEDR, WEMRERDIMESLZOBRINCEY, U4V A - MHEZEOSMNEMER T % §0~ 2 956 R =S T
B FRAEBRRE) &, &t hOBRTE2RET S NEBTRED 2 BRI SN, BE TS HICHRIE
6¥®%ﬁ%ﬁﬁﬁM%ﬁN5¢ﬁ@ﬁﬁ%@§&,Eih%ot%ﬁ%®@%@ﬁ?é%ﬁ?%@ﬁ(E%%
JRFNE S FHA) ([T Shd .

1)?%%@%%&%(?%%&%&%)

U VA, M, HE, FFERREARE MOIFE LRVISRIER RIS T 2 - R D A
2) b MRS S TR

P SO RE A A 7 &R IR AT O I &2 xR & LTl B T A RSBEE TR T 2 it 5 MA& T,
WA D & 22V 5 TR .

3) BRTFRUMA (EAMALREES )

AFEAIRIC R T D BE ARG L U, ZOENARSEA L T2 BEFER GRS 235
M.

INOHBELETRED TRIZIT, MER 7 vt X (KiH, BRI, 7, ATQEL, BRedhts) , NEe7etk
A (EZEEYENE, M, f@fr) , WE# vt X (FBREE, M) 03 07 txnbhs.

ZDOL, WET vt XA TOREREMIE, FREORAE RIS AR IRFE /] 2521 5 THEL L OO H 5703,
WERTT v 2L, REMBRICKEREEL G256 00D0T, ZOEEALENEHFOHEICERLNT
W5,

JRIR IR A & AIER TR, BIRICE AT D RO EWE O EZ B L, &EE CRREED S
WG TRHER RO DTS, —F, BEFIREIIEAOEBHEREZFHIRETHY, RHKELY b
%ﬁ@@mWE%@&E#%#ﬁb6ﬂé F2, REOWEHICHTZY, BRENSHELNDIEHRORFIESCIRA %
BREL, EAOBEFBEETFHIIEROMRER SITRIREEZ LN GEEICITO NERDH D.

2. BIEFREZDRE

BISFREDIZL ALY, T<BMBRBIEEZ IR L CRIET S, Lo T, BIE~OIE b O
BT HIEE TR CHIIE SIVHUERS RICK S B2 RIZT. E7, RIETICHEMESRA LIZHEE, 1<
b EEERBIHREZ VT ORISR TS RS HE1H 5.

2.1 BEBREADCREME

1) 4k (v FORE, 20F, WER, HIEERLS)
2) B eza Ly Z2Ix—T g

3) TRATIE MR EY) D IR AT

2.2 BRAYSHHEHE
1) EXv¥—, FoF, Fa—TTvr, TR ERELREOREE
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%k

2) PRI
3) Mk

2.3 RBAMLEDOXE

1) BEFHRAER, HEEMAEDCE N, BE R DE R EETR D 120, BRIKOAYFRIfEREIC
Wi CTe A AP — Roast SRR & b ez nE s 35,

2) BRI E FOITFROMERR EICEENDIX 7 LT —Bull LV SMREND DT, MEXFER2HBER, <A
B0 n—T%EFEMT5. ILITEBFRESTEHE L, TRLEOELITH LW LT 5.

3) MAMEIOR Y W NITHEL, =7 2 Y ARREAE LT OB TR E TIILe® vy xy NN TH
TEZAT 9.

4) BKZ7 4 NZ—fF&F v 7R, X7 17— (DNase, RNase) 7V —#hZHT5. F=2—7 DM
R DHEAE, RS, BEFIRICLEET D.

5) AT, FEPRICHRIKDTEYZFR D26, HHIZT0 %iHEM T V3 —/LE7213 0.05 %2 DR R T
U O ARLHIR OGRS 7 O CRILY , FICHAERE 2 HRICR O L 9 LniT 5.

6) MAFENII~OIFEYE OMACIER A BT 5720, MEBBREUNOKREE~DHAV IZTESIRY
HIRRS 5.

TER TR OBRE LT 5720, &R (HDWIIEETYT) 2K L, 1EETRA -l & 51

RETD (FRZM) . AR SIXTRERRY T DO AX—XEH L L, I L5805 D544 Bk
5.

3.

21

EGl Ed

o i* i i
EEJ  — #m [m— =) = *ﬁ
- Hi T T
T T ') )
1) 1) 7 7
7 7

BREDZHF

3.1 RETETERIRNERAUF

1) MAKEEOLHAR

2) BARFERIEWL EYPRE DT T A N —RED Tk
3) MANEIIIE U RITR] s XL ORHGE O RS

N A= R AAFERERE L b0, EOEBRE (RN, BYetE) 1258 U T BSLI~BSL4 IZHFHI N TWD. JEH

BiIEHEE DT, TNEND L-INE LT ZEF vy Xy bOMETH S, ENTIE, HRAREEE (WHO) HHHIhTn
D HEBRNA A2 —T T ¢ gt (www.who.int/csr/resources/publications/biosafety/Biosafety3) & & & 12, BHE RO 4EhER C EMAMIZ
fEB 2 ERR L TV 5.

22

X7 LT —Y B E ST HEEFEORB. DNA X7 L7 —F, RNA X7 L7 —PIZH0 6, & SICEEERNEZ L0 M

SHHENTVWD., HFIIRECHEL SN TWHWADIIRNA X7 L7 —FYThY, TR (BRE) , MiELEDLHWMINTEY, i
WOA— K7 L—T TIERIE LR,
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3.1.1 REKEE
— AR FEANFIILL TO LB L35,
1) s oRARRNE (BEFS, K4, M, £FHH)
2) BikfEtA
3) KHEIC (EWRABIRA 721X R, (KIEER4
4) BRAEMEA, BREA
5) MAHA
6) A HY
) BRRPTR, BARE, W
8) Z Al
A ZMBT DR A EATE SN WD Z L 2R 5. BRFIOREOLRAE, el F
DEADPLHINTNWD Z L 2R L, o NEfETREA] 2175, MAELINTICEFET 2551345
WZHEET 5.
a. FIEESCFRM
b. WRENZ T BB T ) T OE#R
c. A7 F—LbR-arkry NOFHE
3.1.2 BRI
BIRZ AT, BIRT L O HFE & REREES IS L TWD Z L 2R LT ) 2, RENE & RIAE
IAEENATOITWD 2 & 2R T 5. MIRITEEFRESEH L L, ot AT 25813, BikoE
YBh Ik D 7= DGR SIS 5.

. RIGERER

4.1 REEFETERIREKRKAUF

1) BRAENRICIEG U RIAROZR
AN IR F OAEST (0T - 8, MEN) T, SRERIESR OBRRTLE B2 5.

2) BRIV DR
WHEEHTX 7 LT —E 7 ) —DORGE MWD, BIEOMIRICE DY, BEE1L, /(7 - ERICEE L7
BIRTHDHZ &, 61T, ERUEEE~DBREIELEEB LZABTHDZ L.

3) RARDOEHELAT + BRERFH
KESONE « Sy 7 81X, BE S OMBERBUCIZIE L DT B KRE VWO T, HERICERRTE 5 FH AT
T 5. EFEREOMHEERT, TITIEE R & OMERERD HHEE SN A WREERIE, oY A I 712iEso
EIRHLNDHDOT, HiK2 AL L CRIEZHRINT 572 CORENLETH .

4.1.1 BREFREIED

1) ik
77 AF w78 EDTA ANV 18 24 5. Y IO 7= o R ORIME N EE L.
2) Ik

MVEDBEERIA Y D7 L— 2 OFRIME 2R+ 5. mONEHS, 79 2AF v 7 Fa—710hRT 5. fREk
DS I D7~ D ER T o — 7 COEM & BN EE L.,
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3) Mg
7T AF w7 BOFEEFEA] (EDTA, 7 = ) MY v A ACD, CPD 72 &) ANVMEEZEMRT 5. =
DR, TIATF I Fa—TIWT S, BRSO LD, #hEEXT 2 — 7 ToRMm &4
DEFE L.
4) BHEIK
M & T 72D~ DRI THhITWD., MIRIET 7 AF v 7 Fa—7128T. vk, ~X
U R ARIL PCR 7 EAHET 20T, BBHOBITHENC A~ LB Z1T 9 D, U
WAL E~oR ] VB BRETE DRI A2 RINT 5.
5) ARIPEHR
RESUEER, Mk, IR, BIR IR, IR, B, SWNERZR S, RIKOEREIE T, Wiknz Stk s
YR L, [REBMEOE WIREE SRR 5.
6) FHfk, AERRAEE
DNA MAEDGAIL, Mk Z M) LIRE S w AN, Jieh—Eo0 B S L7eni 512 4 CTRGET
%. RNABEOBEIE, TREE, BEHICRTIA T A A TEET HMRKREHZICANTAEICH KL, —80 C
LINCRAET 5. F£7, BEABEEHER (MRIRFEIR, T4 T vy 7 =V U %iIR) ICANVTRET 22 &
HLTED.
7) HEfE
FERARD DB EICRIL, WEARCAN THEE CRIFT 5.

. BEDORE

51 REEFETERIRERIVF

1) BAENBFIC L D0RFGE (EIR, WS W) ol

2) WHREORAFITAR 2 7= R D Bl

5.1.1 ®BFAE

1) ik, BRE, sk
B, 2~8 COMMETHRITT 5. DNA 1L 24 FEILIN, RNA X TE 57215l c it 217
9. ML EDTA £81ft & W CPD %7213 ACD £ 05 BHIFEORIFRENR L E SN TV 5. st 58
HlE, EEORBIRICANER L TRAET 2. i E CICEMBRGET 2561, 72— 72 8Tl
faZz 8L, 1 RIOREICHLERBEIT/NIT L TERN T IR VEROBHE T 7 AT v 7 Fa—TIZ AN
—80 CLA T CHlliEfRiEd 2. RNA OE1E, Mik%E A ORAFR (M) , &2 WITEIEEEEK (F
FTUWTT YY) IZRITT—20 CULFCRFT D HENRAENTH L. MIEOMENET & TIHIC X
7 LT —EMERT 20T, ZBHHAEHSCHIITAD L ICH O ORI AR ZFE L TEB<.

2) IyE, M
A il CERIMAE, 6 FRFREIREALE L CH T — X ICEET WV & STV DR, Sk TE 5721 IcE
DL, xRVEXOWET 7 AT v 7 Fa—TIZ0EL TRIFT 5. 2 BUNICREZIT 5 BE1T0 AT (2
~8 C) L, T ERWIFRAFT 25813, 1 HOBAEICKLELREIT/N ST L, X VEROBEET 7 AT
v 7 F2—7TDNA X 20 CELF, RNA Z—80 CLLF CHMEERIFT 5. N TOERIEECRARR D
YR <TD, IR Z BEAL S EORETHET 2. MIEOHKRMOMIK LIX, ZOHMEX 7 LT —
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TOIERZ=IT 5D THET 5.

3) KW=, &l

Ve, BHE, IR, IR, VR, WiE7e E1%, AR L FRRZR A A A BRI L, BH 7 IR (2
~8 C) 5. RYMAEGTET 2541, 1 EIOREICKLEREIT/NTL, R UVHERFEARICBELT -80 C
LR CRIFT 2. IREARMBIERNTE, HRICLVER LWHEEZ WS,

4) Rk, ZERRASEE

DNA WA TIE, Mz L CRERRRICAN, MIKOREEAET, AR omEkE (2~8 C) T5.
BHIRRGET 2563 VERDOT T AT v 7 WHEEIRIC AL, —80 CLUNTHRIET 5. RNAMRATIE, #
MR LIctk, EHIZRIA T A ATEET D, RIKERICANTEEITHRE L, —80 CLL T CTHAERET
5. ZFOED, BREICKEREIT/NIT L, EHIC RNA B8 ORER)E B RIEICRT, —20 °C
UTFCHHRETL2OHLE0THS.
5) HEfH

1 HUNICEB I 217 5 5813, BEARICANDERSG (2~8 C) 5. RHMRGET 25613 E 2%
R VEARERL S 1 BIOMAIZ LIRS/ 3T LT -80 CLLF THARFT 2. IRAFASHIELRD
TE, BRI VAR L WHEE W5,

6. BRIEDEH & Hix

6.1 REFETERERIRERIVE

1) gk R oW EAY L ENE

2) g oI B

3) MAKDEL Y ENCHk K OB Ik

6.1.1 PEMNTEMORER

1) BMIEAZHROME

RRAKEGE T ORIROWIRFEL A 1T 5720, RIEROMEITT 7 2T v 78R H L T 5.

2) HEER v 7 A

BEAR v 7 ANIZAR Y Ve & OREEHR & A, ks OERIC L D MIER OB E L3 5. KesFL
DERE T2, BiKEHYY 057 v 7 ICEN L EMWET5.

6.1.2 REEHE

HiR, MK, MEENENOEEICHE LSRN v 7 A2 MHT 5. Ry 7 ANEEITRES, -
IRRE Y — LV CEHT 5. EIRIX 20°CHifE:, MIBITREMICT 2~8 C, WX NI A7 A4 AT 20 CLUT%
HEFFCX D X917 5. BIRPHRAENSIC X VIERIRENSRD 5 TS O T, F5E SN RIE A I ZE I,
TREDRE CHET 2. F£7o, BT OREZE(LEZ DR T 570, MAEEBIC X Y EREH CHE T X 5%
FEEZERT 5.

6.1.3 KEFLRAEDREERE

RAEE & IR O IEfE R IRE OIED, VRRIKSIH BRI SREERS S REED R TR WEEbH 50T
I L ZHEA M CTRAEDOL— NV ERD TEL . B HMEEITIIRE L REEORAER DT, BETOREKD
Kb aisk L TE<.

44



1. BREDHLE & ZEROMH

ZOTRIT, NA AP — FaREBE L TUThh R T II7R 5720, BRRORER L OE &R A Tl
RO RERPEZRFTIRTHY, BWEEHTIIRELESNRTNVERLRWFETH L. MARMICE
DXL DK% (DNARNA) (38720, MEOTEL 2K THD. EROREEZHV, SMF= hr—
VETTARE = b — V2 HRERIS, LUT OBLE D bR RS OMEREZ & D2 COeHli L Tk <.

1.1 REEBTERIRERSVE

1) BEEROMEBHROENTTE

2) BERROMEREWTE (THWWEIZ L D RIG~OREO[EET 2 729)

3) BEEEDIGYLH D 7251k

1.1.1 BEROHMHZhE

B ORI DR O N IIRHHRE OIR TIC 272223 %, BRI L2 KIEFTHERE LTUTFO Z &332
bid.

(1) fbHwl

HHHICHW DA R, BAROE LR S LD RMEERE CEBOIEITNT 5. 72720, Zo#EECXY
BRI ET DIEDEORE LN T 2 2R H LD THEET S.

(2) HiliHims
1) A ELORTLE]

WEIR, B2 SR & DKL, R ORISR OREEZ TP C—fb L T <. £, HMMEME
B OB AT 2 & XL, MREEZ TE 2720/ <L, MlaEiR RmisrEs & 7 a7 A F—
) CHlaE oL T b 21T 5. RNA X, ATLERRF O 2 M2 D728, &EAEEERR
IR ZIRIE L 723 AT .

2) ) 7R 7RO IR

MRAEMEHIIEG Ui 72 i H B2 8IS 25 Z ERNEETH 5. R R OENE G L <
RSN TWD D, BAEME L i T EOMEE R AEY 256, 2RO ORI G b1, A
RIS E R R 2 KIAET . BlehhE L, BRehhHR OB OBINTREEZ 7 Vv a—L (24 ) — )V ET
A YT as8 ) —)b) RREHICHEEX T0 %X / — /)L THE L CRMET 2Ny F &, U ki, £720%
A A UAHIE FUALE LCHT A, AT Ly, BEE—XBHOWLND) ICEBRE WS SR E T
Jba— )L Tl P L2k, D BORMIK CIRET 2 7u—2b— (i F) FRICKBISN 5. %A THE
WEEIFRINRETE D LV biVgFHCET 5.

1.1.2 BEROBE

1) WOCEERIELS & 2 5

PR S 72 B2 13 280 nm (ZXE % 260 nm DL H(A260/A280) 73 DNA Tl 1.8 PA_E RNA Tt 2.0
P EHNTEAEDORANPDZRSEMEL SN TS, F£72, 230 nm (2695 260 nm D r(Azeo/A230)
N 1LLFCThIUE BRIV 7 = ) — oA VY F 4T .77 =3 (guanidine isothiocyanate)
DIRBAPKEZNT EZR LTS, PCR Tid, 1.5~2.0(A260/A2s0) THIME FIRE & AL TH Y, Azeo/Azso bt 1.8
LIRS LS MRAD R - Re]OHBIEAE TR, BRENEDNOBEDNHTELGAEIISE LT REETH
5.
2) EXUKENC X 5
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BOBEEZM<5Z ENHNTHS. DNA ITMIRREECORSIMKEICLY, TR M= ABHEITL, 7
I — A KUK & VAR5 F-HEIKIC 500 bp RiED 7 ¥ —n4 T 5. F£7-, RNA Tid 285 rRNA 2343 fiF L
K FNC 2 < @ RNA WA A A TIRICEIND. F AT mRNA OEEREILILATOITEY, i
kL BBREOFMICBE LT RETHD.

1.1.3 BEOBENDEVEE

i TR AT DO % i/ NRICII 2 5720, Fa2— 7 TRIEOB LEZ N D7, BIENEE

FEREE LW, L, BBROMENMET TR, BRELRIGERHLOTERTS.

8. NGS ZRW-HELS/FOEGFEEREIIOVTORBRER (REDKEET)

BUE, S AR & OIREE OIS HIW SR BRA 2 W2 BB FBERAEM Thh T\ b, Ziud= o
=AMl UTHIR & 72 DR BR I LIRS LRI > B LRV BAENMTOA TN D DO TH
5.

IR, WA R — 27 = % — (next generation sequencer; NGS) % WK AE~DEANEAL TEY,
20184F 12 A IZHRELST T NGS Z FiW 72010 T D =1 > 3= 2 28 e/ N 4 il 0 BRAF TR S,
2019 £ 6 HiZi3, m%RfAuerHﬁLMéht S OIZENOBAT ) DEFRORHEH 2, Rl
HINZ NGS # W R ABIRF /3R VA D 2 B AMRBRINE S IV TW DRI E o> TEY o, 4%, WEE
OiE s T BEERAE O ITET L B b, 22T, NGS 2 AW TRES I OB s T BERE IR T 2 A
DRI E TIZOWTOREERIZOWNW TR D,

8.1 MBILT7FVIIR, RET7T) RO

JRELIZIRH S5 FIRRCAER OMBRZHRIRIL, S~V UEENT 7 4 gl (formalin-fixed
paraffin-embedded; FFPE) ZHWCTEAMER I N D . Z OEAEROBRE CEBOMENEILTDHZ &n
HMHNTRY, —BEEVEAN BARREERILT ) A2HRICHIST 2B OS5 [7 7 K325 A
PR A B WEIFE) 9 ICo BT AL HITHER L TV 5.

ZITHE, BEARERIEE S LT S U RBEREET TV R L ST, LT v RBMEAE 1) [EERT
kA, 2) FETetR, 3) BEKInEAL L, 7 U TRERIX, DFFPE 71 v 7 ORI E#EYIR &
O'HE AR ~D~—F 7, 2)FFPE M6 O & LTnWD. T rix T &I2s 7 ABEIkHGR
LR BERRIR O U 22 LB IS W CRER S T B

L T DR T B R R AR OB ) A SR E 0.

8.2 BEFHEEREICIRHEYT S FFPEYIFOBER

D) YRR Z I3 —va VICERT D, ar ¥ Ix—va i, R EEENLOX I LT —F
D 2ODFREMENRH S, BHIEK & U TRIF K OKDOZM, FORZH, %EFIT~ A7, PFROERRERD
5.

2) FRHUREEIIMAE Z L IC R D%, MEHTRE & 72 5 BARNEE ML D LN 72 2 O THER T 5. F 725
faDRIT, BIKRIEFFORIKERE L TRELERDIGE1RH 5.

3) MEEAMLD IR Z O DT OICMBEIIN L Ty d A By v a U EFERT 5.

4) MICHREOMEREFHRL LT, MIKORIEENL, MM, WEBAORRE, U omE ~/nx (A t7
varOfF%, FFPEYHOLERE (MUORS, K3 #ENDHS.
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5) FFPE Ul i O AZZHEORIE L 75600 % 575 DNA 2 kit 54546, Ui Eb L3 E=

U7 AOIEGMIdOBNEE TH Y, B OmEEIIREN 2 < THMIRENDRWVE, IBMOEERMLE L 7
LDHEENH 5.

6) a5 O FFPE Y1 i D56, HEMERFHZED 5. LRI 22 WEROXISIZ N T O
FIHGED %.

8.3 BRENKE (REIU~NDINBRFEZEE)

1) MAERNCTHRAE B LIRS L R DR L BB E > T D0 HRT 5.

2) NGS I[Z TN AlRE/ B S -2 & LClE, 13 (single nucleotide variants; SNV) <°1 > 7 /L
(insertion/deletion; Indel) , = &*—%¢4% (copy number abnormality; CNA), ~A 7 2% 75 7 A4 M RZE
4 (microsatellite instability; MSI) , @& (fusion) , JEFEE AR E (tumor mutation burden; TMB)
RENHL. REEICLVBRHINDEANY T2 NI D4, RAEMSROBRERELHEET 5.

3) At KT, BRI LITE, HER MR LMEELT 5.

4) FRRARE K ORT RRE DY, A SR D OEGE 71k K OMKFEE ~ D@ 1L = WREIC 3 5.

5) 20194 6 H L VRN SN R ABIRFSRVBRED T 0 7 7 A4 U U TIRAEX, BAT ) MMERE L
v 2 —(C-CAT)~DX gk, EHEHEDOEI, =X 2 — MR LVRBEO-EFHEWERT D 0.

9. RET—SDEHE
MFEE) TRFHE) TRIEHE) 2 &0 bR, BRI 2 9.

9.1 REEFETERIRERIUF

1) BEFRIMRAEDEAL

RIEE L MR ZRA L%, aED ID &L KL DI1ED, EAREE TE D IERITT Tl mTRE R EA L
ZLTEZMAEIT). IMBICREREEZ T 581, HONUOEEELEEEOHELEZRD TR, 72, B
BAHEROEIXLL T OHIEINES .
2) BEHHROME LHE

BAEARICB T 2REFBROMEX, ID &/3R2 T — REHANCEER LIZEMB L ORESCBEICHED > 72
B/NRONET D, LEOHBEIZBWTHHANIHE LIZ A v ZIZRE L, $EOT HD BFERE Tk
HICRAFT 2.

10. REOREEE

10.1 REEETERIRERIVF

1) KEEEE RO 72 6D O] DR T

2) RO TR T L OVH MAB A4 F 83 2 K E P FIEOML

10.1.1 WREEH EREROER

1) AR OHESL

AR T REITIET OBREH L FOIEINIC, Y% HOEMBEEKEATIHEEDOXT TITHZENEEL
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V. AEREIIRAE TRORRAZ ECMEPEEITON I L 2R L, MAERKROHENEETHLZ L
EFxv 735, BFHRETIE, BEFOERICHTEY, BRERFEMEOEREZRDD Z L HEET
%.
2) MmAEDHK

HEREFEE RN T 2130, MAOREL FEERE GUEEIEGR, HEHFAEEEIARE, SR
FEEHAR, MARSRTERMEERRS HEFEERGRICET 25 ICR#E LRE LeTdhiER 7220
10.1.2 RBEEBRFEOHIL

MIGREE LIS OB TR A T, AR RV B ISR & R AR 2 L L, MAEZIT-> TV D, Ein
FRRAIIERROML « Wi - RER EOTRERADH Y, FTROMEFENLERR ERD. KEEHRZIT2R
o 5k L LTI EBERCE 2 V0 2 51E” & WIMEERIZ F 2 W 2 TIE R H 5.

1) ERRUEE 2 F TR PR

O HH
Ffk & RIRELS ﬁﬁﬁﬂéﬂmﬁé &C, MIE GEME - B PAEIEIATOATWD a5, &
HERBI O RICETE 242 U 5AIE, OABHI X, QEBORES, OREOLLA EOERNE X
%hé@fhﬁ%#ﬁbf ﬂ@ﬁéﬁ%#%é
@ fEMTE

a. BHrERCEk

BlEORE « EEMRAEITIE, TiREBGVERE & R T ERAT T ORI B R 2 Tl 2 B2 Ol
AT IO AT 5. hEEORM D b o — TR IEORIMY o 7L D43 I A7 EHEYE -
DREMRIAFERTH.—h, KEEOBEM,E =2 o —/EE oL b ERISREO DT 072 K H)
72 ERHRREE ~ D 2 BT 5 KR E PECEHE, SRR IR L MR SEL L TV D 2 EREE LS,
AFTERWEAE, BB Eko S ) L (DNA £721X RNA) , &2 W3k HEE &7
7 A2 K DNA, &tz (DNA £721% RNA) ZREFHE L CTHWD. BERMENT CIE, AR ORE
BHEB EERD D WVIZM AT DREE RO 2  HEZ T 5.

b. fatEaer
FRIR LR LT D REMERE T, #IR L [AERICREDO R TRAITH. a X Ix—Ta v
DB ERT 5.
2) WEMEER R 2 F O TR B
© B
gt TR OO v 2000, FOSHEWEOIRANZREWCE D Ak & TERME] L o5
WD, £, BBBOr ALK 5 EEEOR T2ZNAEE=a Y br—/L L DHIZ LY EORIEZ
179.
© M5
Bl ORI BRSO RIK L Rl —F 2 — 7N THIEZIT S . NUAF—E U TG F272 L, BRIKNOW
TEMEE AR T2 R 3 2 NIEMER B BERE 0132y, TRIFUREAR TR A O K 5 IZEEBRh K 2N 2. 5 i
ARG A R 8 5 .
a. PIEMERS B8 SRk}

B NUAX—E U BT MROAEFOTZHIZ, FRRCMIEIZBEIfRZ < HRPEIL L TV D851
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BIR T OFBEEERETIEL, NUVAF—EUIBEFVEHAESL TS, FIFICELL, ~"T X
— U BB THAMBRBRATE T, H2DVITHMRE TORBREICRE RENRRN D & 2R L TR
T5.

b. VRINELRS R BRER)

SIS FE A8 BEER & R Fh I 2 D RIRIZIRIN T 2 OB EE LA, 2R FIcx 7 L7 —
BICL D B INABEBHERNH DD T, ZOHEIE, X7 VLT —EBRKRIELIEAT v 7B
T 5. TR Lo T, ThHETD S O ERINEDRE & BRI SR ATREC,  BEMefh R (S BN B
EHREZRINL, DRBEOBRHEISZITHORTIER L RWEANRH 5.

1. BEFREDMERE]

HETHEERED YL, MEOXIG LR DITBEEFMIRETHD. L, BNA GEMEREE - B
DEETRETH->TH, WREDEHRIIHIE XL L TRIT 22 L0, REDRNCA > 74+ —L K 2
BV EBTELS ZENEE L. BT, BEFIBRAICET 2 MmIEIE, ArBRECEE TR G
HA RTA MRS E LTCEHRENTWDHEDT, TOERLOE FTORITRLZ. 2L OReHIEN
WCRIESNDDOT, WIZRFOHERETFD X O ILB Tz,

NG ICHE LRERFE DN > TEBMRTER LR VAR ERICEN L.

1) BIEFHRAIL, MAEOBR, MENE, MECLVEONLR, B v ) 7l 74— LR -
arky bOFE, BMEMKROBRTRGE, BRIECHREBRORETEZOWTH O UOFIRELZIFR L, ER
W DORN KRB EHTE LERD .

2) WRFHIRAL, EREO—EE L TOEIED 7t U v 7 ORI DN S - BRI DK S -k &
XGUATOILD. BEE, MHEIEE, JLIREA R SIEEFRAEIIRIG & L.

3) EEFHREOHISY, BV ) I E@LEWERANEZ > CHEICRFN SN RETHS.

4) A TFr—bKearkr hE2B5LEE, 7947 MO OREEHEREARILL, $REsMmELED
2T, BREOLRBERBICEIVRETCEZ L)L 2T b, £, BPFTRELZTIETHZ L0, Bk
Buol&mE B ) T BT DM OHET S,

5) P OBEFIERITMEICHEESNTRY, AAOKFELR LICE=FITE2 TR bRy BisdY). %
72, WIRZ PR W CHMSMIE A L2 0 i AICREIE L2 0 LCiE 70,

x WEEHBSIOTA P71~

fagt, WA RT74 T

TN Z %5 &3 D EFEOMELRAI 20134 ~LvrREE (HRERMS)
MEAfmEE & AHEICRE 2R E S ) 200548 axAaHE (EEEAS

e MERIFERICEAT HEEES] 20034 axAaEs (EHE#EES)
[EFRICBIT 5B FEORE - BWHICET A4 K74 BARESES

> ] 20114F

[NZXxEG &3 5 RS RIS 2 MERFREE) 2017 4 SCGHRFEE - BEAEEE

e N7 L BB TRRATIFTRICEE T D fmBlfa gt 2017 SCGHRFEE - JBAETBE - BREEES

F
Mt hRIROVERR ZAT 5 AL IR ICBI T D SCER 4 - RSB
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HfREE) 2017 4

[ FRORFFEIC B3 5 fmBRE £t 20084

MBS PRAFFEIC B3 2 fmBifE £t 20084
NERFHIMAIZRET 204 R7 A ] 20034

b MEETRAEZGCICET 2 MEEEE 20164

(RS - M BIMR 18U A G oY) 72 Bk
WDTODITA T A ] 20044

[Ty —~aly )7 AREDOEMNEE] 20124

57 NP %3 9 5 BRI & A2 B35 1 A
FZA ) 2010 4

MEFICHKT DRI ORE - FEE - FIRICBET 5
AARB MR SO RM | 2015 4

D& MeshEg; 7 ) DRETA 74 2018 4

57 B R B AR I O KRR ) 2018 4
N& SRS RIRIFZEIC B 2 f58t 2015 4F

Mt M REIRO BRSO B 2 A 2 BF5eic B4
LfmEfES)  20194F

(F D BEMER RO S BB PR E Z £ 2 B0~
ANTTIT 4 A HARKTA ] 2010 4
MR B OB FRZ2W A K742 2009 4

[RER I 2 W 72 AR R AR A (NIPT) (2B9 5
faet [ 2019 £
r% HU u/ F'%W‘/Z)*l’*ﬁﬁ'] (PGT'A) 2019 £E‘

SCEEAE - JRAETEE
A A
BARETFEE 10
H A AR AT 2
JEAE B
AABKRREEYS, NEBERTYS, AARE
IR IR AR Ve e s
AARNEEEY S, AARBRRRARE S AR
FRRERE 2 AR TDM 22, A ARER MR
R
H A E s

H A I 7
H AP B
JEA G B
SCERMEA - AT

HANEEEY R

AR 2
AATERHG AR HEE AR

HAERm NF 22 mElE R R

REE B LT A RT A 1%, EWBICEFH SN D O THRFDHEREAFTH.
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12. BEFHEHEONSE

AR BERE I ZF SRR REODE, AR GEHRE, BEHRT=2 ) v 772 CIRILVENTIThb.
F 72, WIEECHIE L R RSB R I ) & OBIRICOWTIZH 2 RPN B G ST — 2 _X—2{b & T
5. BaFEEREOKFMERIIIINOEFTOBERENT2LERH Y, TODITITNIERT —FX—AD
FTE 2 AR LB R A IR L ETE 2R H 22 TR ZEAEETH L. 29 LTHELREEH»D
ELWVME#RZ S > TERESXEBERE 747 2 MIRERREZBROVER D DH. LLFICERT —F =¥
A FEid. 2L DOT—HRXR=ZH A MIAEWIZY 7 LHWEERIHI 2R ATRE L 72> TN 5.

12.1 BEERIFR

1) Entrez Gene (https://www.ncbi.nlm.nih.gov/gene)

National Center for Biotechnology Information NCBI) 2N&H 45, BinOYlk EofE, B, 3
B, fEE, HERE, RERY—F—HRLEOTF—ARX—R. flixOEYEOBETIERN L I — RENTW5.
v~ A2 HES) (RefSeq) bEEILD.

2) ENSEMBL (https://asia.ensembl.org/index.html)

European Bioinformatics Institute (EMBL-EBI) & Sanger Centre 23 $:[EiEH 32 ERAEM 2 x5 L Lz
BIEFESITE®RT — % X—Z. Entrez Gene M 3 — 1 v/ i},

3) Locus Reference Genomic ; LRG (https://www.lrg-sequence.org)

FENTIZ L 0153 DTGB S| O R Y 7 2 MREED 7o DIZ i S 5 B RELS DT — 2 ~—Z. (4 HGVS ®
NY T v NRHETE T MES T — 4% & LT LRG 2325 Z L RN S.

4) Sequence Variant Nomenclature (http://varnomen.hgvs.org)

Human Genome Variant Society (HGVS) 73 #EL5E3 2 AR HER) 72 5 LEL SN U 77 o R OFLiE D ol <
nas.

12.2 N\YT7 2 MEETER

FEATIC L0 15 DIV AERLS N Y 7 2 b ORI OBE 2 et DB, BHICBIT 520 72 F O
BEEBRITEECTHD.
1) dbSNP (https://www.ncbi.nlm.nih.gov/snp/)

NCBI 235 #9 % & k® single nucleotide variation, microsatellite, small-scale insertion and deletion
REDONY T NOEEERHICK T DHEE RS SRS TV 5.
2) gnomAD (https://gnomad.broadinstitute.org)

KET v — RFER R ER 35, §12 5 5 T AD Exome fETEK 1 1 6 TADOET /) MMkt TR LN
NYT v MEROT —F =R,
3) TogoVar (https://togovar.biosciencedbce.jp/)

B AR BEERE JST) A AV A = AT —F _X—2 % % — (NBDC) LIE#H - AT LF5eHtE &
— 2 YA = R FEFRI B SR 7 A 7Y A = ARE T —# _X—2 k% — (DBCLS) »3LFEM T 2 H
AKNDT ) 2NV T v hOT —H_X—Z, gnomAD @ HARK.

12.3 BEEREBHER
1) OMIM (https://www.omim.org)

NCBI 7M&EE T2 FOBIAT LB TFICL o THRESNLIRBEMO Y Zn 7. BHMOBEMEREL 1776
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TEBxBIEFOTY M) —b25 (2019 4 9 HBIE).

2) Gene reviews (https://www.ncbi.nlm.nih.gov/books/NBK1116/)

NCBI 235 3 5 @IaVER B OMERSCZE, BIaFRRE, Ban v o) 772 8iio0nT, EMFEICL
LIFFIN B TE D ERA S v 7 RT OBEHEREFRY A

3) Gene reviews H AGEM (http:/grj.umin.jp)

Gene reviews DFF H] Z 52 (5 M KRR FEIM BIS P8R T-ERMFIE | o Z — 23 E T %5 Gene reviews D
HAGERR Y A b

12.4 EBEEERIANUYT7VH
1) COSMIC (https://cancer.sanger.ac.uk/cosmic)

IRHARRAS AN BT 2 HEHERASN N U 7 R OTE A MERANCEE Lo T —Z _— 2. NU T v b ORFESHE,
WY AN, NUT U RBRRBOONT Y TNV, BRI X OERENOY TN, BAY T A TR
FOENENDOY T NANEIR EPIERES TN D,

12.5 BEEHNNIT7 2 FOBKHES
1) ClinVar (https://www.ncbi.nlm.nih.gov/clinvar/)

NCBI 2 #EE T HHEEESI AN T 2 b OEKREREZER L 27 —F X=X, NUT b OIS
(classification), ¥ = L' —3 2 VR (review status), ZENME SN L 2 — R ERNER I TV 5.
2) CIViC (https://civicdb.org/home)

DX AN BT DRSNS Y 7 o S OERIRIIEIR AL O T A — T 0 T 7 ADT —H N— R BROKFE S
B, DAORERNE, NV T hoY~ ) —, [REEORE, BRINER, T A LUV EBET S
, LY A ML EET.

e

12.6 BEBINNVT Y FDE N BRE~OEEEZFANTIVITY—I
1) PolyPhen-2 (http://genetics.bwh.harvard.edu/pph2/)

2) PROVEAN (http://provean.jcvi.org/index.php)

3) PANTHER (http://pantherdb.org/tools/csnpScoreForm.jsp)

FRAH R & 2 ORIRR IR, —HIEER & 5 REMECHEASENE, g & B AR SICET o 1FH
FAAEHINTODN, KK, FESCRIERT DN AHRESN b2\, 7 T4 7 » MIIERE TR OE 25
Z, BEDOIRFEIZORT 57-0120%, ERNIOERERESC SR O iz —R<AFL, BRITETLTE
HDYAT LEWETHZENRRUTHD.

13. RENLEEH

13.1 AYrfERYE

BURFBREMR AL, REALPIREZ SR DRI 5720, EWFNERMEIZS b S D EkR
PERE. Led > T, MO L OO T L2 v © %y hOPTIT 5. MK EHICATE L
HEE, EOICHEAT v a—ndy, 0.5 WREOKRHEERET M) v ATHREMD L9129 5. 72, K
IR T N U AR Lcd & iE, HEMHTLva—LrTh ) —EREEID.
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13.2 {eZMERYE
1) =F v L7m IR (EtBr: BRG]

B ORI OVROEEER H D, 9 L ST TFREY R 25T 5. BRABITEERICTE S
PRI E & LTS T 5.
2) 7=/ —/ (BEEehhaEs)

B Ry EIEMER DN S 5 O TRIEITTAEZ LTS . KRBTz HE HICKEOKTHRWET. FERIE
RV 27 TR L, BEFEIIHPERITKET 5.
3) Zuukh (KR

KRIE#IGERET HI1ED0, WAEZENRD LLRIERPBINTZY, FHRICESEEZ 5272035, REOFRIL R
77 hOHFTITH.
4) RV 727 IUNT IR (BXUKEHZ L)

MRIIRB LT <SWAT L Mk ied. FREAZEZEN LTI 7 NNTRIEHR AT .

13.3 MENERME

1) 46 (FVEREER)

AR A OND & R EMARO DNA IZfEEL 52 5. I—7 NV THEMREL, KT 7 U IVCTRE % (%
TS,

2) HRR (Tu—7, T A ~=—Te EORRSHERN TFEIC X D)

Rl 7o X Ik 2 B LT 5720, iltlIbE Vb, kD7 47 A Y =7 EHBAEICHEN—
EDFIZ=ZIT 729 2 THIL D .

14, HEEH

BAAFREEMOCIERESICL Y, EFHRMENFEL2ER LERINAL TS, 20X R TIZBWNT
BARFBIEMRA T T DR AERAIL, EHoEHRs —R<AFL, KVEOEWT ) AMMERAERIET <X
Thd. ZTODIC, B HEEREOM L Hom LIcgy, B TBEEPENERT 2 SCHHERIC
FERRAIIZ SN L, & H OFEA XV & & D 12O TR B F 2 A 2 S 0ERDH L. I 51T, RERM
BT — XRS50, BEEFESNTHET 2R EBRKEZIET L0180 X2ThD GREEKZ TRc
~Y) .

Rk 30 4F 12 A 1 BICHifT S 7z TEEIEO—#Z2 BT 25/ B\ T, BB T - PO RE Ok &
EHERT D Z LT o7, WEE ORI 2 BLE ORE, NHEREEHEOER, @Y 70HE D FEECsMH R
JEEBOSHOBNFE 2 ENLEL Y, BEEHICET 2o EEBBAIIT I NERNDH D, £, &
WREEE, ERBBORIREMROIERICE N TS, SREEA O ER) THREZR] THESEL JTOWE
JFE) TRRAETNE) TR JOCHEZENE ) SR LU CREICERR T 2 R H 0, B B O &1
BIZ DWW T ORIk b b BEMAIZAT O WERH D .

GRIEVEHS) BUERIRLERRIA T RERT (REE - AR RIETHVRERET (R ABRRAR 75,
W, L) | BRRHINGE S £, BIERED ot T —, B BAT A AN F—Fa—F 4 x—s— (I
ANERIEFR) | VukT 4 v =% A — MRERE (HAHEFRRER)
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BEGE

1) BEFEERE RAKEEET=17I)L Approved Guideline(RFEEXE MM5-A1) B ABERBREZLE R ES
2011

2) MEWE. NABRICETIEGTFREORKEFIREE NABEGF/IRIVEEDERE. BRRAFE 2019; 67
1075-1081

3) BAREZS 7/ LPERREEBRABIRVRERET X070V —7, 7/ L BRRRERBRIRIRIRLVR
E. —EEEA BARREZESR, R, 2018

4) hRHASERERGES EREBORBRESIZOVWT(SNTE 6 ANETE). PER #-1 57T.5.29.

5) EEFERIVATLOREERBICETIIHARSAVE SR, BEFBE, FR 2945 8
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